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AGUA FRIA

The Agua Fria Basin located predominantly in Yavapai County is characterized by mid-elevation mountain ranges and high mesa semi-desert grasslands. The Agua Fria River flows intermittently above and below ground from Glassford Hill east of Prescott to the Gila River west of Phoenix.  Vegetation types include Arizona upland Sonoran desertscrub, semidesert grassland, interior chaparral, montane conifer forests and Great Basin conifer woodland. Riparian vegetation is found along the Agua Fria River including mixed broadleaf and Cottonwood/Willow assemblages.

Important Riparian, Aquatic, and Wetland Resources

The Agua Fria River and its tributaries make up the riparian system, emptying into Lake Pleasant—a popular recreation area for boating and fishing.  The river cuts through Agua Fria National Monument and is fed along the way by several major and minor tributaries including, Big Bug, Ash, Sycamore, and Yellow Jacket Creeks.  These ribbons of valuable riparian forests contribute to an outstanding biological resource. Riparian vegetation is primarily mixed broadleaf and cottonwood-willow systems.  Common species include:  Fremont Cottonwood, various willow such as Narrowleaf, Goodding, and Bebb, Arizona Sycamore, Velvet and Green Ashes, Arizona Alder, Arizona Walnut, and Box Elder.

Many important aquatic and riparian wildlife species are known to occur along the ribbons of riparian forests and along the shores of Lake Pleasant. Lowland Leopard Frog, Arizona Toad, Peregrine Falcon, Bald Eagle, Belted Kingfisher, Yellow-billed Cuckoo, and Zone-tailed Hawk have all been observed. The endangered Desert Pupfish and Gila Topminnow were historically found within the stream system and were recently reintroduced to isolated springs in the Agua Fria Basin. Other aquatic and wetland species include Longfin Dace, Speckled Dace, and Great Blue Heron. Mule Deer, Javelina, Mountain Lion and Black Bear also visit the canyons and riparian areas.  Other State Wildlife Species of concern observed in the basin include the Belted Kingfisher, Common Black-Hawk and Western Red Bat. 

Hassayampa River Canyon Wilderness includes several miles of free-flowing Hassayampa River and its associated riparian habitat. Mexican Garter Snake, Desert Tortoise, Desert Sucker and Longfin Dace are special status species known to occur or potentially occur within this wilderness. The side canyons and the uplands support Chaparral, Paloverde and Saguaro Plant Communities.

Important Conservation Lands

· The Agua Fria National Monument, BLM
· Riparian Corridors within the Agua Fria National Monument, BLM have been identified by the Arizona Audubon Society as Important Bird Areas. Over 28 species of birds have been observed including, Common Black-Hawk, Golden Eagle, Yellow-billed Cuckoo, Lucy’s Warbler, Bell’s Vireo, and Gray Vireo. 
· Agua Fria Wildlife Preserve at Lake Pleasant Regional Park is also identified as a birding area by the Maricopa Audubon Society, Maricopa County, BOR
· Castle Creek Wilderness, USFS
· Hells Canyon Wilderness, BLM
· Cedar Bench Wilderness, USFS
· Pine Mountain Wilderness, USFS
· Hassayampa River Canyon Wilderness, BLM
· Horseshoe Ranch Wildlife Area was recently acquired by the AZGFD in 2011.

Federally Protected Species and Critical Habitats

Critical habitat is designated for the Gila Chub and Mexican Spotted Owl.  

Federally protected species observed in the basin include:

· Listed Endangered- Gila Chub, Desert Pupfish, Gila Topminnow, and Southwestern Willow Flycatcher
· Listed Threatened- Mexican Spotted Owl and the Bald Eagle
· Candidate- Western Yellow-billed Cuckoo (Western U.S. DPS), Roundtail Chub, and Northern Mexican Gartersnake 

The Endangered Gila Trout was recently introduced to Grapevine Creek in the Big Bug Creek watershed.

Economic Values

The economics of outdoor recreation is significant in Arizona, especially when associated with water bodies, streams, and other riparian and aquatic habitats.  In 2001, a total of 520,744 Angler Use Days were documented in the Agua Fria Basin, equating to over $81 million in economic revenue generated by angler activity within the basin.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/CentralHighlands/documents/Volume_5_AGF_final.pdf 
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ARAVAIPA CANYON

The Aravaipa Canyon Basin is located in Graham and Pinal Counties. The basin is characterized by medium-elevation mountain ranges, canyons and valleys. Aravaipa Creek emerges from the Pinaleno, Santa Teresa, and Galiuro Mountains at an elevation of about 3,000 feet.  It then flows westward and enters a narrow canyon with pronounced gradient.  The lower 5 miles of stream is ephemeral, disappearing into the stream bed before reaching the confluence with the San Pedro River.

Vegetation within the basin is primarily Semidesert Grassland with smaller areas of Great Basin Conifer Woodland, madrean Evergreen Woodland, Interior Chaparral and Arizona Uplands Sonoran Desertscrub. Riparian vegetation includes Cottonwood/Willow, Mesquite and mixed broadleaf. 

Important Riparian, Aquatic, and Wetland Resources

Aravaipa Creek’s 18-mile-long perennial reach supports the best remaining assemblage of native desert fish in Arizona including, the Roundtail Chub, Speckled Dace, Desert Sucker, Sonoran Sucker, and the Federally listed (threatened) Loach Minnow and Spikedace.  Reptiles and amphibians include the Canyon Tree Frog, Lowland Leopard Frog, Red-spotted Toad, Black-necked Gartersnake, and a variety of rattlesnakes.  Water resources in the basin provide habitat that was suitable for the reintroduction of Federally endangered Gila Topminnow and Desert Pupfish.  

Aravaipa is famed as a birder's paradise, with nearly every type of desert songbird and more than 150 species documented in the wilderness.  Birds of prey include Peregrine Falcon, Common Black-Hawk, Zone-tailed Hawk, and Elf Owl.  Migratory songbirds include Vermilion Flycatcher, Black Phoebe, Canyon and Rock Wrens, White-throated Swift, Yellow Warbler, and Bell’s Vireo.  Healthy populations of Desert Bighorn Sheep roam the area, along with 44 other mammals such as Black Bears, Bobcats, Coyotes, and Mountain Lions.  Aravaipa Creek also provides important habitat for at least nine species of bats.  Other State Wildlife Species of concern observed in the basin include the Northern Gray Hawk, Violet-crowned Hummingbird, Western Red Bat and Western Yellow Bat.

Flows in the upper reaches of Aravaipa Creek are intermittent.  Within The Nature Conservancy Preserve the flow becomes perennial, fed by springs, seeps, and tributary streams.  A limited amount of groundwater is pumped along the creek from privately owned ranches for farming and grazing, at times drying short segments.  The Nature Conservancy and the BLM have instream-flow rights that are used to maintain base flows for conservation purposes.

Important Conservation Lands

· Aravaipa Canyon Wilderness, BLM
· Aravaipa Canyon Preserve, The Nature Conservancy
· Aravaipa Canyon State Conservation Wildlife Area, AZGFD
· Aravaipa Native Fish Barriers, installed by CAP, to protect and conserve native fish in the canyon; at the confluence of Aravaipa Canyon and the San Pedro River. 
· Aravaipa Creek is designated a Unique Water of Arizona, ADEQ
· Aravaipa Creek, State Watchable Wildlife Area
· Aravaipa Creek has been identified by Arizona Audubon Society as an Important Bird Area
· Galiuro Wilderness, USFS
· Santa Teresa Wilderness, USFS

The Nature Conservancy has established an active management program to ensure the long-term protection of the stream system and its mixed broadleaf riparian forest composed of cottonwood, willow, walnut, alder, and sycamore trees.  This program includes fish monitoring, controlled burning, and removal of non-native species.  Their goals also include restoration of grasslands in the upper watershed. BLM management of the wilderness area supports most of these same conservation goals.

Federally Protected Species and Critical Habitats

Critical Habitat is designated for the Mexican Spotted Owl in higher elevations of the basin and for Spikedace and Loach Minnow in Aravaipa Creek.  

Candidate Roundtail Chub are present in the creek along with Threatened Loach Minnow and Spikedace.  Endangered Gila Topminnow and Desert Pupfish have been reintroduced into tributary and spring habitats in the groundwater basin.  Candidate Yellow-billed Cuckoo has also been observed in the canyon.  Other federally protected species observed in the basin include the Threatened Chiricahua Leopard Frog and Mexican Spotted Owl.

Economic Values

See Report Discussion.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/SEArizona/documents/Volume_3_ARA_final.pdf 


BIG SANDY

Big Sandy Basin within Mohave and Yavapai Counties is characterized by large valleys and mid-elevation mountain ranges and plateaus. Vegetation types include Arizona upland Sonoran desertscrub, plains and Great Basin and semidesert grasslands, interior chaparral, Rocky Mountain and madrean montane forest and Great Basin conifer woodland. 

Important Riparian, Aquatic, and Wetland Resources

Knight Creek and Trout Creek drain the northern part of the basin, converging 15 miles north of Wikieup to form the Big Sandy River.  The Big Sandy River floodplain, upstream from Wikieup, supports dense riparian vegetation including, cottonwood-willow, mesquite and tamarisk.  Sections of Trout Creek support mesquite, cottonwood-willow and mixed broadleaf communities.  The Big Sandy River flows approximately ten miles southward, exiting the groundwater basin, eventually converging with the Santa Maria River just above Alamo Lake.  Meadow Lake is the perennial headwaters of Fort Rock Creek, a tributary of Trout Creek. 

Native fish species documented in this basin include Desert Sucker, Longfin Dace, Roundtail Chub, Sonora Sucker, and Speckled Dace.  Other species associated with riparian habitats include Lowland and Northern Leopard Frog, Common Black-Hawk, Zone-tailed Hawk, and the federally listed Southwestern Willow Flycatcher, Yellow-billed Cuckoo, and Yuma Clapper Rail.

Important Conservation Lands

Hualapai Mountain County Park supports great wildlife viewing opportunities.  The habitat is mainly pinion pine forest with many natural springs.  It supports bear, elk, Mule Deer, Mountain Lion, Javelina and several other species.  Higher elevations are home to Mule Deer, elk, Mountain Lions, foxes and a wide variety of birds.

· Wabayuma Peak Wilderness, BLM
· Juniper Mesa Wilderness, BLM

Federally Protected Species and Critical Habitats

Critical Habitat has been designated for the Southwestern Willow Flycatcher. 

Federally listed species occurring within the basin include, the Listed Endangered Southwestern Willow Flycatcher, Yuma Clapper Rail and Hualapai Mexican Vole.  Other federally protected species in the basin include the Listed Threatened Mexican Spotted Owl, and Candidate Yellow-billed Cuckoo and Roundtail Chub.

Economic Values

See Report Discussion.

Web Sources

http://www.azwater.gov/azdwr/StatewidePlanning/WaterAtlas/UpperColoradoRiver/documents/Volume_4_BIS_final.pdf 

BILL WILLIAMS

The Bill Williams Basin, within Mohave and Yavapai counties, is characterized by hilly terrain in much of the basin and by several major river drainages. The basin ranges from high elevation forested mountains along the western margin of the central highlands province, to low lying, rugged desert mountains and intervening alluvial valleys in the basin and range province. There is also a range of vegetation types including Arizona upland and Lower Colorado River Sonoran desertscrub, Mohave desertscrub, semidesert grassland, interior chaparral, Great Basin conifer woodland and montane conifer forest. Riparian vegetation is found along streams including cottonwood/willow, mesquite and tamarisk along Bill Williams, Big Sandy and Santa Maria Rivers and mesquite, cottonwood/willow and mixed broadleaf along sections of Burro Creek.

The Bill Williams River originates in west central Arizona, 30 miles east of Kingman.  Alamo Lake forms at the confluence of the Big Sandy and the Santa Maria tributaries. Below Alamo Dam is the Bill Williams River. Prior to the construction of Alamo Dam, the river’s flow was perennial.  Today, much of the drainage flows only during rainstorms.  Perennial reaches remain only in the headwaters, maintained by spring flow, and a perennial stretch of stream flow below Alamo Dam, maintained by dam releases.  Although during times of heavy runoff the releases may reach as much as 7,000 cubic feet per second (CFS), they are generally less than 40 CFS.  These water releases are regulated by the U.S. Army Corps of Engineers, in cooperation with the U.S. Fish & Wildlife Service.

Important Riparian, Aquatic, and Wetland Resources

The Bill Williams River (BWR) ecosystem contains lush riparian vegetation that grows in many locations within its valley, a striking contrast to the adjacent, sparsely vegetated uplands.  The BWR supports the largest stand of cottonwood-willow forest remaining along the Lower Colorado River.  Riparian vegetation along the BWR is dominated by several woody species common to low elevation southwestern riparian ecosystems, including Fremont Cottonwood, Goodding Willow, Tamarisk, Seep Willow, and mesquite.  Herbaceous vegetation tends to be quite sparse, except adjacent to areas where water and light availability are high.  The herbaceous flora comprises the greatest plant diversity along the river.  Riparian forests along the BWR provide habitat that is valuable to a great diversity of animal species.

Riparian vegetation is found along other streams and rivers in this basin including Big Sandy River, Santa Maria River, Burro Creek, Boulder Creek, Bridle Creek, Date Creek, Francis Creek, Mountain Spring Wash, Sycamore and Wilder Creek.

Vegetation patterns are also influenced by local geomorphology, flood flows and the availability of groundwater.  There is a mix of canyon and valley reaches along the BWR. The canyon reaches tend to have narrower floodplains, less complex arrangements of channels, and shallower groundwater tables.  The valley reaches may have multiple channels, a broader floodplain, and lower groundwater tables—especially at the upstream end.

More than 300 bird species have been sighted along the BWR, including resident, wintering, and summer breeding and migratory taxa.  The BWR attracts bird watchers from around the world and has been designated an Important Bird Area by the Audubon Society and a Globally Important Bird Area by the American Bird Conservancy. 

The Sonoran Yellow Warbler, Bell's Vireo, Summer Tanager, and Yellow-breasted Chat can be seen along the BWR.  Other species of particular interest that use the riparian corridor are the Bald Eagle, Peregrine Falcon, Gambel’s Quail and Mourning Dove.  Along the BWR corridor there are large herbivores such as Mule Deer, Desert Bighorn Sheep, and Javelina.  Beaver are prevalent and have built dozens of dams along the river in between floods, influencing the river geomorphology, surface and groundwater dynamics, riparian vegetation and the animals using these habitats.  At least 14 bat species occur along the BWR, many of which specialize in consuming the night-flying, nocturnal insects of the riparian zones.  Mammalian predators that hunt for prey within the BWR include Mountain Lions, Bobcats, Ringtail Cats and Grey and Kit Foxes.

Within the Alamo Wildlife Area and Alamo Lake, waterfowl and shorebirds frequent the area.  American White Pelican and Western Grebe reproduce on Alamo Lake.  Bald Eagles nest in the wildlife area, as does the Southwestern Willow Flycatcher, Yellow-billed Cuckoo, Black-chinned Hummingbird, Gila and Ladder-backed Woodpeckers, Vermilion, Ash-throated and Brown-crested Flycatchers, Bell’s Vireo, Crissal Thrasher, Phainopepla, Lucy’s and Yellow Warblers, Yellow-breasted Chat, summer Tanager, Blue Grosbeak, Abert’s Towhee, Bullock’s Oriole, and Lesser Goldfinch.  Common reptiles and amphibians that may be encountered by visitors include Common Kingsnake, Long-nosed Snake, Sonoran Mud Turtle, Desert Spiny and Ornate tree Lizards, and Red-spotted and Great Plains Toads.  Other State Wildlife Species of Concern observed in the basin include; Lowland Leopard Frog, California Black Rail, Clark’s Grebe, Common Black-Hawk, Western Red Bat and Western Yellow Bat.

Important Conservation Lands

· Bill Williams River National Wildlife Refuge, USFWS, also a recognized Arizona Audubon Important Bird Area and a Watchable Wildlife Viewing Area
· Aubrey Peak Wilderness, BLM
· Arrastra Mountains Wilderness, BLM
· Granite Mountain Wilderness, 
· Rawhide Mountains Wilderness, BLM 
· Swansea Wilderness Area, BLM 
· Harcuvar Mountains Wilderness, BLM
· Upper Burro Creek Wilderness, BLM
· Tres Alamos Wilderness, BLM
· Aubrey Peak Wilderness, BLM
· Alamo Lake Wildlife Area, AZGFD – Arizona Audubon Important Bird Area
· Alamo Lake State Park, AZ State Parks
· Francis Creek, Burro Creek and People’s Canyon Creek are designed as Unique Waters, ADEQ 

Flow releases from Alamo Dam are being adjusted to meet a variety of natural resource objectives, including the enhancement of cottonwood-willow riparian areas and flood control.  There is also an evaluation of management efforts that encourages making necessary adjustments to better achieve a sound balance between various management objectives above and below Alamo Dam. 

Federally Protected Species and Critical Habitats

Critical Habitat has been designated for Endangered Southwestern Willow Flycatcher along the Big Sandy River and for Mexican Spotted Owl in the upland.  Critical Habitat is also designated for the Endangered Bonytail Chub at the confluence of the BWR and the Colorado River.  Gila Topminnow and Desert Pupfish have been reintroduced in small populations within tributary springs and wetlands.  

Other federally listed species include the Endangered Yuma Clapper Rail, Southwestern Willow Flycatcher, Bonytail, Desert Pupfish, Gila Topminnow, and Razorback Sucker.  Candidate Roundtail Chub and Yellow-billed Cuckoo have also been observed.  The Mexican Spotted Owl is listed as threatened, as is the desert population of the Bald Eagle under the Endangered Species Act.  The BWR and Alamo Lake provide habitat and food sources for these birds of prey. 

Economic Values

The economics of outdoor recreation is significant in Arizona, especially when associated with water bodies, streams, and other riparian and aquatic habitats.  In 2001, a total of 167,458 Angler Use Days were documented in the Bill Williams Basin, equating to over $26 million in economic revenue generated by angler activity within the basin.

Web Sources

http://billwilliamsriver.org/default.htm
http://www.wildlifeviewingareas.com/wv-app/ParkDetail.aspx?ParkID=82
http://www.azwater.gov/azdwr/StatewidePlanning/WaterAtlas/UpperColoradoRiver/documents/Volume_4_BWM_final.pdf 

BONITA CREEK

Bonita Creek Basin is located in Graham County and is characterized by medium-high elevation plains and mountain ranges. The vast majority of lands within the basin are located on the San Carlos Indian Reservation. Vegetation is primarily Plains and Great Basin grassland with smaller areas of Great Basin conifer forest, interior chaparral, Chihuahuan desertscrub, semidesert grassland and Arizona Uplands Sonoran desertscrub. Riparian vegetation includes mixed broadleaf, strand and mesquite on Bonita Creek.

Important Riparian, Aquatic, and Wetland Resources

A 14 mile stretch of Bonita Creek flows roughly from the northwest to the southeast in a tight steep-walled canyon containing scattered stands of large Cottonwood, Sycamore, Walnut, Ash and Mesquite trees.  In this stretch of Bonita Creek over 140 species of birds have been recorded, including the Common Black Hawk, Zone-tailed Hawk, and Yellow-billed Cuckoo.  More than 70 species nest along the creek.  Bonita Creek is also a haven for native fish and frogs.  Black bears and javelina are commonly seen. Bonita Creek is popular for bird watching, hiking, and picnicking, and lined with large Cottonwoods, Sycamores, and Willows.  

Other State Wildlife Species of Concern observed in the basin include; Lowland Leopard Frog and American Peregrine Falcon.

Important Conservation Lands

· Bonita Creek identified as a Unique Water, ADEQ
· Gila Box Riparian National Conservation Area, BLM
· Fishhooks Wilderness, USFS

Federally Protected Species and Critical Habitats

There is no critical habitat detected in this basin.

Federally protected species observed in the basin include the Listed Endangered Gila Chub and the Listed Threatened Chiricahua Leopard Frog.  Candidate Yellow-billed Cuckoo and Northern Mexican Gartersnake have also been observed.  Bonita Creek is a candidate for native fish reintroductions as well as a proposed fish barrier to prevent non-native fish from the Gila River to move into Bonita Creek.  Sensitive species in Bonita Creek consist of Longfin Dace and Speckled Dace, Sonora Sucker as well as the Lowland Leopard Frog.  

Economic Values

See Report Discussion.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/SEArizona/documents/Volume_3_BON_final.pdf 
http://visitgrahamcounty.com/birdbrochure2


BUTLER VALLEY

The Butler Valley Basin is located in the eastern part of La Paz County.  The basin is characterized by a valley bordered by two mountain ranges; Harcuvar and Buckskin Mountains. Vegetation types include Lower Colorado River and Arizona Uplands Sonoran desertscrub and a small amount of interior chaparral on the eastern basin boundary.

Important Riparian, Aquatic, and Wetland Resources

There are no perennial streams and no identified springs in the Butler Valley Basin. Cunningham Wash runs northeast to southwest in the northern portion of the basin. Although no observations of wildlife species of concern have been documented within this basin, Cunningham Wash may offer important habitat and movement corridors for reptiles, birds, and mammals.

Important Conservation Lands

· Rawhide Mountains Wilderness, BLM
· Harcuvar Mountains Wilderness, BLM

Federally Protected Species and Critical Habitats

There is no critical habitat detected in this basin.

No additional species of concern have been observed in this basin.

Economic Values

See Report Discussion.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/LowerColoradoRiver/documents/Volume_7_BUT_final.pdf 


CIENEGA CREEK

Cienega Creek Basin is located in Pima and Santa Cruz Counties and is characterized by a series of mid- to high-elevation mountain ranges, grasslands and woodlands. Vegetation includes Plains and Great Basin and semidesert grasslands, Chihuahuan desertscrub, madrean evergreen woodland and small portion of Rocky Mountain and montane madrean conifer forest. Riparian vegetation includes mixed broadleaf and strand on Red Rock Canyon and mixed broadleaf, mesquite and strand on Sonoita and Cienega Creeks. 

Cienega Creek originates in the Canelo Hills and continues roughly 50 miles toward the northwest where it becomes Pantano Wash.  From its origin in the Canelo Hills, Cienega Creek flows northwesterly through the upper Cienega basin, a wide alluvial valley separating the Northern Santa Rita and Empire Mountains to the west and Whetstone Mountains to the east.  Cienega Creek continues northward through the lower alluvial basin until it bends west/northwest in the vicinity of Anderson and Wakefield Canyons.  After crossing I-10, Cienega Creek again becomes perennial. In these stretches groundwater is forced upward through faults in the bedrock from aquifers near the surface. 

Important Riparian, Aquatic, and Wetland Resources

The Cienega Creek Basin contains approximately 46 miles of perennial flow in Cienega Creek, Mattie Canyon, Alum Gulch, Harshaw Creek, Redrock Canyon Creek, and Sonoita Creek lined with a mature cottonwood-willow gallery.  Cienega Creek flows through some of the last remaining oak grasslands in southeastern Arizona.

Cienega Creek supports outstanding examples of cottonwood-willow gallery forest and mesquite bosque.  The rare marshland and perennial aquatic habitat provides a home for a wide variety of amphibians, birds, invertebrates, and riparian plants.  Amphibian species include Chiricahua Leopard Frog, Lowland Leopard Frog, Tarahumara Frog, and Western Barking Frog.  Diverse migratory and native birds rely on the riparian vegetation around Cienega Creek, including, Elegant Trogon, Mexican Spotted Owl, Southwestern Willow Flycatcher, Yellow-billed Cuckoo, American Peregrine Falcon, and Tropical Kingbird.  Cienega Creek is one of the few remaining streams in southern Arizona that has not been invaded by non-native fish.  The Las Ciénegas National Conservation Area supports the largest natural population of the federally endangered Gila Topminnow in the United States, as well as a healthy population of endangered Gila Chub and the Longfin Dace.  Some of the last remaining known communities of the endangered Huachuca Water Umbel can be found in Cienega Creek.  Other State Wildlife Species of Concern observed in the basin include; Black-bellied Whistling Duck, Common Black-Hawk, Northern Buff-breasted Flycatcher, Northern Gray Hawk, Thick-billed Kingbird, Violet-crowned Hummingbird, and the Western Red Bat.

Important Conservation Lands

Much of upper Cienega Creek flows through the Las Ciénegas Natural Conservation Area (NCA), managed by the BLM.  In 1986, the Pima County Board of Supervisors established the Cienega Creek Natural Preserve, which protects over 12 miles of the lower creek.  The creek’s flow is perennial through roughly half of this preserve. 

· Las Ciénegas National Conservation Area, BLM
· Cienega Creek Natural Preserve, Pima County
· Patagonia-Sonoita Creek Preserve, TNC, also a recognized Arizona Audubon Important Bird Area
· Santa Cruz River and Tributaries, Arizona Audubon Important Bird Areas
· East Saguaro Wilderness, Saguaro National Park, NPS
· Rincon Mountain Wilderness, USFS
· Mount Wrightson Wilderness, USFS
· Cienega Creek identified as a Unique Water, ADEQ

Fish monitoring, grazing management and other conservation management activities on the Las Ciénegas NCA are directed toward ensuring the long-term protection of the cienega system and associated riparian forest.  Instream flow permits in the Cienega Creek Preserve, along with ongoing monitoring and restoration activities are also intended to protect one of the last remaining reaches of perennial flow.

Pima County monitors groundwater levels in the preserve on a quarterly basis.  Between 2002 and 2005, lower than average rainfall dropped water levels in most of the monitoring wells by 10 to 20 feet.  Groundwater levels throughout the preserve rose during the fall of 2006, but remain at or below levels measured in 2000.  In general, stream lengths have been decreasing over the last five years, with a drop of approximately 3.7 miles since the spring of 2002.

Federally Protected Species and Critical Habitats

Critical Habitat has been designated for Mexican Spotted Owl, Gila Chub, and Huachuca Water Umbel.  

The Mexican Gartersnake, identified as a Candidate for listing, has declined throughout its range in the United States, but retains a strong population in Cienega Creek.  The federally Threatened Chiricahua Leopard Frog occurs only in the upper reaches of the creek.  Other federally protected species observed in the basin include the Endangered Southwestern Willow Flycatcher, Gila Chub and Gila Topminnow.  Threatened Mexican Spotted Owl and Yellow-billed Cuckoo and Huachuca Springsnail have also been observed.

Economic Values

See Report Discussion.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/SEArizona/documents/Volume_3_CCK_final.pdf 


COCONINO PLATEAU

The Coconino Plateau Basin is located in Coconino County. The basin is characterized by rolling high plateaus, deeply-incised canyons, and rounded volcanic mountains.  Vegetation types include Mohave and Great Basin desertscrub, Plains and Great Basin grasslands, Great Basin conifer woodland and Rocky Mountain and madrean montane conifer forest. There are small areas of subalpine conifer forest and alpine tundra in the San Francisco Mountains in the southeast corner of the basin.

Important Riparian, Aquatic, and Wetland Resources

The most significant aquatic and riparian resources in the basin are the Colorado River through the Grand Canyon, the lower Little Colorado River, Havasu Creek and the lakes around Williams.

A large part of the groundwater moves northward and is discharged from springs along the Little Colorado and Colorado Rivers and Havasu Creek.  The largest of these springs includes Blue Springs on the Little Colorado River where perennial flow begins in the stream, and Havasu Springs on Havasu Creek which begins the perennial flow of Havasu Creek. The two springs discharge 100,000 gallons per minute and 29,000 gallons per minute, respectively. Havasu Falls is located on the Havasupai Indian Reservation in Grand Canyon National Park and stands 120 feet high. Havasu Springs have a high mineral content and calcium carbonate which precipitates to form the cascading falls, pools and natural travertine dams.

The basin is also home to numerous constructed reservoirs that provide water for the communities around Williams, as well as for recreational opportunity. They include Dogtown, City, Sante Fe, Cataract and Kaibab reservoirs in the headwaters of Cataract Canyon near Williams.

State Wildlife Species of Concern observed in the basin include; Northern Leopard Frog, American Peregrine Falcon, Bald Eagle, Osprey, Navajo Mexican Vole, and Western Red Bat.

Important Conservation Lands

· Kendrick Mountain Wilderness, USFS
· Kachina Peaks Wilderness, USFS
· Grand Canyon National Park, NPS
· Grand Canyon National Game Preserve, NPS
· Arizona Audubon Important Bird Areas - Marble Canyon, Grand Canyon (Lipan & Yaki Points)

Federally Protected Species and Critical Habitats

Critical Habitat has been designated for Humpback Chub, (translocations have occurred to the creek), Mexican Spotted Owl, San Francisco Peaks Groundsel, and Razorback Sucker. 

Federally protected species observed in the basin include the Endangered Southwestern Willow Flycatcher, Humpback Chub, Kanab Ambersnail, and Hualapai Mexican Vole.  The Listed Threatened Mexican Spotted Owl has also been observed.

Economic Values

The economics of outdoor recreation is significant in Arizona, especially when associated with water bodies, streams, and other riparian and aquatic habitats.  In 2001, a total of 62,866 Angler Use Days were documented in the Coconino Basin, equating to over $9 million in economic revenue generated by angler activity within the basin.

This basin contains portions of AZGFD Game management Units 7W, 7E, 9 and 10. Combined, these Game Management Units provide hunting opportunities for mule deer, whitetail deer, elk, pronghorn antelope, mountain lion, turkey, bighorn sheep and black bear. All big game species rely on surface water for maintaining healthy and abundant populations.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/WesternPlateau/documents/Volume_6_COP_final.pdf 
http://en.wikipedia.org/wiki/Havasupai#Havasu_Falls 


DETRITAL VALLEY

The Detrital Valley Basin, located in Mohave County, is characterized by a wide north-south trending valley and mountains on the east and west basin margins. Lake Mead forms the northern boundary of the basin. Vegetation is almost exclusively Mohave desertscrub with small areas of semidesert grassland, interior chaparral, Great Basin conifer woodland and montane conifer forest. The basin is extremely arid, with an average annual precipitation of 4.16 inches—most of which occurs in the months of January through March.

Important Riparian, Aquatic, and Wetland Resources

Ephemeral Detrital Wash, the basin’s main hydrological feature, runs north-south through the basin, eventually emptying into Lake Mead at the basin’s lowest elevation (1,100 feet) at Bonelli Bay. 

The Detrital Valley basin has no additional major lakes or reservoirs and no perennial or intermittent streams or rivers.  Streamflow in the Detrital Valley Basin is essentially ephemeral, generated by precipitation in the surrounding mountains.  Surface flow rarely reaches the central parts of the valley because of evapotranspiration and infiltration on alluvial fans—areas which provide most of the groundwater recharge.

The American Peregrine Falcon is a State Wildlife Species of Concern observed in the basin. Other species observed include Western Red-tailed Skink and Kingman Springsnail.

Important Conservation Lands

The National Park Service owns and manages 24% of the land within this basin as the Lake Mead National Recreation Area.  The Mt. Wilson Wilderness Area (BLM) contains Mt. Wilson, the highest point in the basin at 5,445ft.  This wilderness area contains several dependable springs which sustain a surprisingly wide variety of wildlife, most notably a population of Desert Bighorn Sheep.  The Mt. Tipton Wilderness Area (BLM) is also found within the basin. 

Federally Protected Species and Critical Habitats

Critical Habitat has been designated for Razorback Sucker along the Colorado River in the northern portion of the basin.

Economic Values

See Report Discussion.

Web Sources

http://www.azwater.gov/azdwr/StatewidePlanning/WaterAtlas/UpperColoradoRiver/documents/Volume_4_DET_final.pdf 


DONNELLY WASH

The Donnelly Wash Basin is located in the eastern part of Pinal County.  A segment of the Gila River flows east to west through the upper half of the basin, entering just west of Kelvin, through Cochran and exiting the basin at Price.  The Gila River is regulated through this portion of the Donnelly Wash Basin. A portion of Box Canyon has perennial flow.  The basin is characterized by low elevation hills, washes and canyons. Vegetation is primarily Arizona Sonoran desert scrub with a smaller area of semi-desert grassland. 

Important Riparian, Aquatic, and Wetland Resources

State Wildlife Species of Concern observed in the basin include the American Peregrine Falcon, Lowland Leopard Frog and Common Black-Hawk. Other native aquatic species observed include Desert Sucker, Longfin Dace, and Sonora Sucker.

Important Conservation Lands

· White Canyon Wilderness, BLM.

White Canyon Wilderness includes the southeast portion of the Mineral Mountains. The canyon itself is narrow with walls rising as much as 800 feet almost straight up. Throughout the area are numerous side canyons. The canyon is reported to have perennial flow. Mountain lion and black bear have been observed.

Federally Protected Species and Critical Habitats

Critical habitat has been designated for the Southwestern Willow Flycatcher and Spikedace.

Federally protected species observed in the basin include the Endangered Southwestern Willow Flycatcher, Threatened Spikedace, and Candidate Yellow-billed Cuckoo.

Economic Values

See Report Discussion.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/SEArizona/documents/Volume_3_DON_final.pdf 
http://www.blm.gov/az/st/en/prog/blm_special_areas/wildareas/whitecanyon.html 
http://www.sangres.com/arizona/blm/whitecanyon.htm 

DOUGLAS

The Douglas Basin, located in Cochise County, is geographically influenced by the surrounding mountain ranges with include the Swisshelm, Pedrogosa, Perilla, Mule and Dragoon Mountain ranges. The basin is characterized by a large valley, grasslands and desertscrub vegetation. Vegetation is primarily semi-desert grassland with smaller areas of Chihuahuan desertscrub. Riparian vegetation includes cottonwood and willow along Leslie Creek.

Important Riparian, Aquatic, and Wetland Resources
Vegetation and wildlife in the Douglas Basin varies greatly because of the diversity of the landscape.  A primary influence is the adjacent Coronado National Forest known for its twelve “sky island” mountain regions.  The area of the Coronado Nation Forest contained in the Basin is the Douglas Ranger District which is primarily used for grazing, timber, and recreational activities. The Douglas Basin is also notable for the wildlife in the San Pedro NCA and Leslie Canyon NWR.  The San Pedro Riparian National Conservation Area is considered to be an excellent area for birding with 350 species in the area. Other animals are commonly observed and range from bats to mountain lions and the Mojave green rattlesnake to the Sonoran box turtle. The Violet-crowned Hummingbird is a State Wildlife Species of Concern observed in the basin.

Water in Douglas Basin is mainly groundwater dependent.  Ephemeral connections exist along the northern boundary of the basin and are fed by tributaries of the Rio de Bavispe Watershed.  Whitewater Draw is the largest of these tributaries in Douglas Basin.  Leslie Creek in Leslie Canyon NWR is the only perennial connection in the Basin and in managed by U.S. FWS to protect the endangered Yaqui topminnow and Yaqui chub.

Important Conservation Lands

· Whitewater Draw Wildlife Area, AZGFD
· San Pedro Riparian National Conservation Area, BLM
· Chiricahua Mountains are a recognized Arizona Audubon Important Bird Area
· Leslie Canyon National Wildlife Refuge, USFWS

Federally Protected Species and Critical Habitats
There is no critical habitat detected in this basin.

Federally protected species observed in this basin include the Endangered Yaqui-Chub, Yaqui Topminnow, and Huachuca Water-umbel.  Threatened Chiricahua Leopard Frog is also found here.

Economic Values
See Report Discussion.

Web Sources

http://www.adwr.state.az.us/azdwr/StatewidePlanning/WaterAtlas/SEArizona/Hydrology/DouglasBasin.htm
http://www.fs.fed.us/r3/coronado/forest/conditions/conditions.shtml
http://www.blm.gov/az/st/en/prog/blm_special_areas/ncarea/sprnca.html
http://www.fws.gov/refuges/profiles/index.cfm?id=22524
http://www.adwr.state.az.us/azdwr/StatewidePlanning/WaterAtlas/SEArizona/Hydrology/DouglasBasin.htm
http://www.fws.gov/refuges/profiles/index.cfm?id=22524
http://www.adwr.state.az.us/azdwr/StatewidePlanning/RuralPrograms/OutsideAMAs_PDFs_for_web/Southeastern_Arizona_Planning_Area/Douglas_Basin.pdf 
http://www.azgfd.gov/outdoor_recreation/wildlife_area_whitewater.shtml
http://www.azheritagewaters.nau.edu/loc_yaqui_river.html
http://www.adwr.state.az.us/AzDWR/StatewidePlanning/WaterAtlas/SEArizona/documents/Volume_3_DOU_final.pdf
http://www.adwr.state.az.us/azdwr/StatewidePlanning/WaterAtlas/SEArizona/Hydrology/DouglasBasin.htm
http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/SEArizona/documents/Volume_3_DOU_final.pdf 


DRIPPING SPRINGS WASH

The Dripping Springs Wash Basin, located predominately in Pinal County is characterized by a mid-elevation mountain range and Arizona Uplands Sonoran desertscrub, interior chaparral, semidesert grassland and madrean evergreen woodland vegetation. Riparian vegetation includes strand and mesquite on the Gila River and cottonwood, willow, strand and mixed broadleaf on Mescal Creek.

Important Riparian, Aquatic, and Wetland Resources

The Gila River is perennial for three miles east-west through the basin.  The Gila River creates the boundary between Pinal and Gila counties.  The basin is named for Dripping Springs Wash northwest of the community of Christmas, a tributary of the Gila River which has perennial flows for three (3) miles through the basin until its confluence with the Gila.  Other noted tributaries are Deer Creek and Ash Creek running roughly parallel to one another southeast of Christmas, and Mescal Creek.  Mescal Creek has one mile of perennial flow in the basin.

A noted feature located just outside the Basin is Coolidge Dam on the Gila River, just upstream and out of the basin.  Coolidge Dam forms San Carlos Reservoir on the Gila and is located in the Safford Basin.

State Wildlife Species of Concern observed in the basin include; Lowland Leopard Frog, American Peregrine Falcon, Common Black-Hawk and Osprey.

Important Conservation Lands

· Needles Eye Wilderness Area, BLM

The Mescal Mountains cut across the middle of Needles Eye Wilderness, their southwestern flank forming a spectacular striped slope of Paleozoic limestone that looms more than 2,500 feet high. The Gila River flows across the wilderness and forms its southern border. The river threads through a section of steep-walled canyon so narrow it's earned the name Needle's Eye. Several small slickrock side canyons wind down to the Gila, bisecting the area. The narrow river channel is dense with riparian growth.  

Federally Protected Species and Critical Habitats

Critical habitat has been designated for the Southwestern Willow Flycatcher, Mexican Spotted Owl, and Razorback Chub.

Federally protected species of concern observed in the basin include the Endangered Southwestern Willow Flycatcher and Gila Topminnow.  The Bald Eagle is also listed as Threatened.

Economic Values

See Report Discussion.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/SEArizona/documents/Volume_3_DSW_final.pdf 
http://www.wilderness.net/index.cfm?fuse=NWPS&sec=wildView&WID=403 
http://www.blm.gov/az/st/en/prog/blm_special_areas/wildareas/needles.html 
http://en.wikipedia.org/wiki/Area_of_Critical_Environmental_Concern 
http://www.fs.fed.us/psw/programs/rna/ 
http://www.blm.gov/pgdata/etc/medialib/blm/az/pdfs/nepa/library/resource_management/safford.Par.29271.File.dat/appendices.pdf 
http://www.fws.gov/southwest/es/arizona/Documents/Redbook/Southwestern%20Willow%20Flycatcher%20RB.pdf 
http://www.fws.gov/southwest/es/Arizona/Documents/CountyLists/Gila.pdf 
http://www.fws.gov/southwest/es/Arizona/Documents/CountyLists/Pinal.pdf 
http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=2004_register&docid=fr31au04-14

DUNCAN VALLEY

Duncan Valley Basin, located predominantly in Greenlee County is characterized by mid-elevation mountain ranges and Chihuahuan desertscrub, semidesert grassland and madrean evergreen woodland vegetation. Riparian vegetation includes mesquite and tamarisk on the Gila River.

Important Riparian, Aquatic, and Wetland Resources

The Gila River flows north from New Mexico in the vicinity of Duncan and exits the basin west of Guthrie for over 20 miles. These areas support native fish including Desert Sucker, Longfin Dace, Sonora Sucker and Razorback Sucker. 

The 23,000-acre Gila Box Riparian National Conservation Area (NCA) falls partially within the Duncan Valley Basin.  The NCA has four perennial waterways - the Gila and San Francisco Rivers and Bonita and Eagle Creeks.  The Gila River canyon section, known as the Gila Box, is composed of patchy mesquite woodlands, mature cottonwoods, sandy beaches, and grand buff-colored cliffs.  Bonita Creek is popular for bird watching, hiking, and picnicking, and lined with large cottonwoods, sycamores, and willows.  Several raptors can be found in the NCA including, Zone-tailed Hawks and Common Blackhawks.  The perennial creek and riparian vegetation make this a cool year-round desert oasis.

Duncan Valley Basin also contains the following perennial waters: Cold Creek, Linden Creek, Apache Creek and Bitter Creek, all of which are located northeast of Duncan, Arizona.

Lowland Leopard Frog and Common Black-Hawk are both State Wildlife Species of Concern observed in the basin

Important Conservation Lands

· Gila Box Riparian National Conservation Area, BLM
· Peloncillo Mountains Wilderness, BLM

A portion of the Gila Box Riparian national Conservation Area, one of only two Riparian national Conservation Areas in the nation, is located in the Duncan Valley Basin. It was established in 1990 to conserve, protect and enhance the riparian and associated values of the area. While it contains four perennial waters, only the Gila River flows in the Duncan Valley Basin. The Gila River Canyon section, known and the Gila Box, is composed of patchy mesquite woodlands, mature cottonwoods, sandy beaches and grand buff-colored cliffs.

Desert Bighorn Sheep have been reintroduced into the mountains in the Peloncillo Mountains Wilderness. Deer and Peregrine Falcon also inhabit that canyons and uplands. Vegetation ranges from desert shrub grasslands in the surrounding flatlands to oak juniper woodlands in the higher reaches. One of the more scenic parts of the Wilderness is Little Doubtful Canyon with an extensive forest of Emory and Arizona white oak along the bottom.

Federally Protected Species and Critical Habitats

Critical habitat has been designated for the Endangered Southwestern Willow Flycatcher and Razorback Sucker.

Economic Values

See Report Discussion.

Web Sources

http://www.blm.gov/az/st/en/prog/blm_special_areas/ncarea/gbox.html 
http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/SEArizona/documents/Volume_3_DUN_final.pdf 
http://www.sangres.com/arizona/blm/peloncillomountains.htm 
http://www.blm.gov/az/st/en/prog/blm_special_areas/wildareas/peloncillo.html 
http://www.aziba.org/az_ibas.htm
http://wildlifeviewingareas.com/default.asp
http://www.azheritagewaters.nau.edu/designated_w.html
http://www.blm.gov/az/st/en/prog/blm_special_areas.html
http://www.blm.gov/az/st/en/prog/blm_special_areas/ncarea/gbox.html
http://www.fs.fed.us/recreation/map/state_list.shtml#Arizona
http://www.azwater.gov/azdwr/StatewidePlanning/WaterAtlas/documents/Volume_3_final.pdf
http://www.azgfd.gov/w_c/edits/hdms_status_definitions.shtml
http://www.azgfd.gov/w_c/edits/species_concern.shtml
http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=E054


GILA BEND

The Gila Bend Basin in Maricopa County is characterized by washes and a series of small mountain ranges. Vegetation types include Lower Colorado River Valley and Arizona Uplands Sonoran desertscrub.  The principal geographic feature of the basin is the Gila River which runs east to west through the basin.  Painted Rock Dam and Reservoir are located in the basin.  The dam impounds flood flows from the Gila River.  

Important Riparian, Aquatic, and Wetland Resource

Within the Gila Bend Basin, most of the Gila River is ephemeral and flows only in response to precipitation events or water releases from upstream dams.  Historically, the river would flow in the spring due to winter rains and melting snow, and in summer following monsoon rains.  Today, these flows are controlled by dams.  

ADWR reports that agricultural return flows in the Gila River have low dissolved oxygen and are contaminated with pesticides, metals, inorganics, and nutrients.  Painted Rock and Gillespie Dams appear to act as contaminant sinks and exhibit high levels of pesticides, boron, and organochlorines.  Bioaccumulation of toxic substances in contaminated sediments presents a risk to fish and wildlife, and possibly human health.  DDE and toxaphene found in fish tissue at Painted Rock and Gillespie Dams present a threat of reduced viability and recruitment to wildlife resources of the Gila River Basin.  Pesticide contamination in the Gila River is some of the most significant in the western United States.  A state park was once located at Painted Rocks Reservoir and fishing was popular.  However, toxic pollution build-up and resulting contaminated fish forced authorities to close the park in 1989. The former park area is now marked as "NO TRESPASSING”.  No hunting, hiking, or camping is allowed.  The Army Corps of Engineers now maintains the property.

Important Conservation Land

· Sonoran Desert National Monument, BLM
· North Maricopa Mountains Wilderness, BLM
· South Maricopa Mountains Wilderness, BLM
· Woolsey Peak Wilderness, BLM
· Buckeye Hills Regional Park, Maricopa County Park
· Painted Rock Wildlife Area, AZGFD

Depending on the quantity of water in Painted Rock Reservoir after floods, many birds may be present.  An exceptionally large, shallow lake can be created by flood flows which serves as a temporary habitat.

The Sonoran Desert National Monument was created in 2001; its purpose is to protect the historic sites, Indian relics, native habitats, vegetation and wildlife.  Of the 487,000 acres of this monument, about 238,700 acres are contained in the Gila Bend Basin.  Within the national monument are the North and South Maricopa Mountains Wilderness areas.  These two areas were created by an act of Congress in 1990, which cited their rugged character, outstanding opportunities for solitude and unconfined recreation, abundant desert flora and important wildlife habitat.  These wilderness areas are characterized by two major vegetation communities:  Paloverde-Mixed Cacti, which includes the dense "forests" of Saguaro Cactus, Paloverde, and Ironwood Trees that represent the classic popular image of the Sonoran Desert, and the Creosote-Bursage community that covers low elevation valley floors in seemingly unbroken expanses.

The United States Congress designated the Woolsey Peak Wilderness in 1990 and it now has a total of 64,000 acres.  About 40,000 acres of this wilderness is located in the Gila Bend Basin on the north side of the Gila River and is managed by the Bureau of Land Management.  Desert Mesquite, Paloverde, and Ironwood grow in the washes throughout this rugged and expansive desert wilderness.  Desert Bighorn Sheep, Mule Deer, Bobcats, Mountain Lions, hawks, and owls might be found in the more remote areas of this wilderness.

Approximately thirty-four percent of the Gila Bend Basin is federally owned and managed by the US military as the Barry Goldwater Air Force Range.  Formerly Luke Air Force Range, this land is used for pilots to practice basic air-to-surface weapons deployment, including bombing, rocket delivery, and strafing.  There are five species of concern on the Goldwater Range, three of which are listed as threatened or endangered under the Endangered Species Act.  These include the Sonoran Pronghorn Antelope, Lesser Long-nosed Bat, and the Peirson’s Milkvetch.  The Cactus Ferruginous Pygmy Owl was once listed as endangered but was delisted in 2006. It is not known if these species are found on that portion of the range located within the Gila Bend Basin.

There is a small portion of Maricopa County’s Buckeye Hills Regional Park located in the north portion of the Gila River Basin, but this accounts for less than 0.1% of the total acreage of the Basin.  The primary use of this park is for recreation, although a portion of it overlooks the Robins Butte Wildlife Area along the Gila River outside the basin boundary.

Federally Protected Species and Critical Habitats

There are no critical habitats designated in the Gila Bend Basin.  

According to the 2001 report “Biological Resources of the Sonoran Desert National Monument, Arizona,” special status species known to be present in the Sonoran Desert National Monument include the Desert Tortoise, Swainson’s Thrush, the Lesser Long-nosed Bat, the Sonoran Pronghorn, and the Acuńa Cactus.  Although not known to be in the monument, the 2001 report notes that the Cactus Ferruginous Pygmy Owl is expected to be present in the monument.  Since the monument comprises more than 238,000 acres in the Gila River Basin, it is possible that these species could be located in the Gila Bend Basin.  

Economic Values

See Report Discussion.

Web Sources

http://www.adwr.state.az.us/azdwr/StatewidePlanning/RuralPrograms/OutsideAMAs_PDUSFS_for_web/Lower_Colorado_River_Planning_Area/Lower_Gila_River_Watershed.pdf
http://www.arizonensis.org/sonoran/places/paintedrock.html
http://en.wikipedia.org/wiki/Painted_Rock_Dam
http://www.wilderness.net/index.cfm?fuse=NWPS&sec=wildView&WID=564 (South Maricopa); 
http://www.wilderness.net/index.cfm?fuse=NWPS&sec=wildView&WID=421 (North Maricopa).
http://www.wilderness.net/index.cfm?fuse=NWPS&sec=wildView&WID=659 
http://en.wikipedia.org/wiki/Barry_M._Goldwater_Air_Force_Range 
http://www.ecr.gov/pdf/bgrange.pdf http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/LowerColoradoRiver/documents/Volume_7_GIL_final.pdf 
http://aznps.com/Floras/sdnm.pdf


GRAND WASH

The Grand Wash Basin, within Mohave County, is part of the Arizona Strip and is located on the western edge of the Colorado Plateau region in the northwest portion of the state.  It is a remote, unspoiled area, characterized by cliffs and washes.  The terrain is highly faulted with colorful sedimentary and volcanic rock formations.  There are incised canyons and high desert plateaus, which offer breathtaking scenery.  Vegetation is primarily Mohave desertscrub and Great Basin conifer woodland with small areas of Great Basin desertscrub, interior chaparral and Plains and Great Basin grassland.

Important Riparian, Aquatic, and Wetland Resources 

The Colorado River is one of the water resources in the Grand Wash Basin and is the only perennial stream.  There are several springs, with Tassi Spring discharging up to 75 gallons per minute and smaller springs discharging at a much lower rate of 2 gallons per minute.

The wildlife in the Grand Wash Basin is as diverse as the landscape.  Big game species include bobcat, Desert Bighorn Sheep, and Desert Mule Deer.  This area is also inhabited by Gila Monsters, Arizona Toad, Baja California Tree Frog, and Relict Leopard Frog.  Bird species include American Peregrine Falcon, Black-Crowned Night-Heron, and Yellow-billed Cuckoo.  During the summer, Neotropical song bird species visit the area.  Dove and Gamble Quail can be found year round.

Important Conservation Lands

The majority of the land in the Grand Wash Basin is within the BLM Grand Canyon-Parashant National Monument.  Other conservation lands include Grand Wash Cliffs Wilderness, Paiute Wilderness, and Mt. Logan Wilderness, BLM.

Federally Protected Species and Critical Habitats

The Grand Wash Basin has designated a critical habitat for Mohave Desert Tortoise and Razorback Suckers. Other federally protected species known to occur in the basin include California Condor and the Endemic Grand Wash Springsnail.  Candidate Relict Leopard Frog and Yellow-billed Cuckoo have also been observed.

Economic Values

See Report Discussion.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/WesternPlateau/documents/Volume_6_GWA_final.pdf 
HUALAPAI VALLEY

Hualapai Valley Basin, located in Mohave County is characterized by a wide north-south trending valley, mountains along the west basin margins and cliffs and plateau on the eastern basin boundary. Vegetation types include Mohave desertscrub, semi-desert grassland, interior chaparral, conifer woodlands and conifer forest.  There are no riparian areas within this basin. 

Important Riparian, Aquatic, and Wetland Resources

There are no perennial streams in the Hualapai Valley basin. The southern portion of the basin is drained by an ephemeral watercourse, Truxton Wash, which drains north, and after heavy precipitation flows into the normally dry Red Lake Playa, underneath which exists a large salt body. The other major ephemeral watercourse, Hualapai Wash, runs north from Red Lake Playa after heavy precipitation and flows into Lake Mead. Although the Colorado River, impounded in Lake Mead, forms the northern boundary of the basin, it is not a significant water supply within the basin. Groundwater is the major source of water in the basin. It occurs in both the extensive older alluvium deposits found in Hualapai Valley and, to a lesser degree, the fractured rock and thin alluvium deposits of the Hualapai, Peacock, Music, and Cerbat Mountains. 

American Peregrine Falcon and the Bald Eagle are both State Wildlife Species of Concern observed in the basin

Important Conservation Lands

· Grand Canyon-Parashant National Monument, BLM
· Lake Mead National Recreation Area, NPS
· Mt. Tipton Wilderness, BLM

Federally Protected Species and Critical Habitats

Critical habitat has been designated for the Endangered Razorback Sucker.  Hualapai Mexican Vole, listed as Endangered, has been observed in this basin.

Economic Values

See Report Discussion.

Web Sources

http://www.azwater.gov/azdwr/StatewidePlanning/WaterAtlas/UpperColoradoRiver/documents/Volume_4_HUA_final.pdf 
www.azdeq.gov/environ/water/assessment/download/hualapai_fact.pdf
www.adwr.state.az.us/azdwr/StatewidePlanning/RuralPrograms/OutsideAMAs
http://www.adwr.state.az.us/azdwr/StatewidePlanning/WaterAtlas/UpperColoradoRiver/default.htm
http://criticalhabitat.fws.gov/crithab/

KANAB PLATEAU

The Kanab Plateau Basin, located in Mohave and Coconino Counties, is characterized by plateaus and canyons. Vegetation types include Mohave and Great Basin desertscrub, Plains and Great Basin grassland, Great Basin conifer woodland, Great Basin subalpine conifer forest and Rocky Mountain and madrean montane conifer forest. There are small areas of subalpine grassland on the Kaibab Plateau south of Jacob Lake.  

Important Riparian, Aquatic, and Wetland Resources

The Kanab Plateau is the largest tributary canyon system leading into the Grand Canyon and contains Kanab Creek, the Paria River and North Canyon Creek.  Scattered riparian areas contain cottonwoods and single-leaf ash.  These areas provide winter range for Mule Deer and the introduced Chukar Partridge.  Kanab Creek contains several native fish such as the Bluehead Sucker, Humpback Chub and Speckled Dace.  The Paria River contains the Flannelmouth Sucker and Speckled Dace.  The North Canyon area provides habitat for reintroduced Apache Trout, one of two native species of trout, as well as providing habitat for turkeys, the Kaibab Squirrel, and the occasional bison.

State Wildlife Species of Concern observed in the basin include the Northern Leopard Frog, American Pergrine Falcon, and Western Red Bat.

Important Conservation Lands

· Grand Canyon-Parashant National Monument, BLM
· Vermilion Cliffs National Monument, BLM
· Vermilion Cliffs Wilderness, BLM
· Cottonwood Point Wilderness, BLM
· Paria Canyon Wilderness, BLM
· Kanab Creek Wilderness, BLM
· Mount Logan Wilderness, BLM
· Mount Trumbull Wilderness, BLM
· Saddle Mountain Wilderness, BLM
· House Rock Wildlife Area, AZGFD
· Ryan Cabin Site State Conservation Land, AZGFD
· Grand Canyon National Game Preserve, NPS
· Arizona Audubon Important Bird Areas; Marble Canyon, Grand Canyon Lipan and Yaki Points.

Federally Protected Species and Critical Habitat

Critical Habitat is designated for Threatened Mexican Spotted Owl, Endangered Razorback Sucker, and Endangered Humpback Chub.  

Other Endangered species found in the basin include the California Condor, Kanab Amber Snail, and Southwestern Willow Flycatcher.  The Kanab Amber Snail is critically endangered and can be found in marshes of seeps and springs at the base of sandstone cliffs.  Also observed in the area are the Threatened Bald Eagle and Apache Trout. 

Economic Values

The economics of outdoor recreation is significant in Arizona, especially when associated with water bodies, streams, and other riparian and aquatic habitats.  In 2001, a total of 127 Angler Use Days were documented in the Kanab Plateau Basin, equating to over $19,000 in economic revenue generated by angler activity within the basin.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/WesternPlateau/documents/Volume_6_KAN_final.pdf 
LAKE HAVASU

The Lake Havasu Basin, located in Mohave County, is characterized by a valley adjacent to the Colorado River and Lake Havasu, which form the western boundary of the basin, and by lower elevation mountains along the north and eastern basin boundary. Vegetation types include lower Colorado River and Arizona upland Sonoran desertscrub and Mohave desertscrub. Riparian vegetation includes tamarisk and marsh along sections of the Colorado River. 

Important Riparian, Aquatic, and Wetland Resources

The majority of perennial water in the basin is the 38 mile shoreline along the lake.  There are no known springs in the basin.  Havasu Wildlife Refuge offers marsh and upland farm field habitats for waterfowl, migrating songbirds, shorebirds, and other wildlife.  Clark’s Grebe and American Peregrine Falcon are State Wildlife Species of Concern observed in the basin.

Important Conservation Lands

· Havasu National Wildlife Refuge, USFWS
· Havasu Refuge Wilderness, BLM
· Cattail Cove, Arizona State Park
· Lake Havasu State Park, Arizona State Park

The Lower Colorado River Multi-Species Conservation Program (MSCP) is a coordinated, comprehensive, long-term multi-agency effort to conserve and work towards the recovery of endangered species, and protect and maintain wildlife habitat on the Lower Colorado River.  The MSCP covers areas up to and including the full-pool elevations of Lakes Mead, Mohave and Havasu and the historical floodplain of the Colorado River from Lake Mead to the United States-Mexico Southerly International Boundary, a distance of about 400 river miles.  Conservation measures currently focus on the area from Hoover Dam to the border, but may include Grand Canyon in the future. The MSCP’s purposes are to protect the Lower Colorado River environment while ensuring the certainty of existing river water and power operations, address the needs of threatened and endangered wildlife under the Endangered Species Act, and reduce the likelihood of listing additional species along the Lower Colorado River. 

Federally Protected Species and Critical Habitats

Critical Habitat has been designated for Bonytail Chub.  Twenty-six threatened, endangered, or rare species are covered by the Lower Colorado River Multi-species Conservation Plan including the endangered Razorback Sucker, Bonytail Chub, Humpback Chub, Southwestern Willow flycatcher, Yuma \Clapper Rail, Desert Pupfish, and the Desert Tortoise.  The Plan includes the Colorado River located along the western boundary of the basin.

Economic Values

The economy of the basin is heavily dependent on water based recreation centered on Lake Havasu and the Colorado River, while the Havasu National Wildlife Refuge offers magnificent wildlife and bird watching opportunities.

The economics of outdoor recreation is significant in Arizona, especially when associated with water bodies, streams, and other riparian and aquatic habitats.  In 2001, a total of 248,620 Angler Use Days were documented in the Lake Havasu Basin, equating to over $38 million in economic revenue generated by angler activity within the basin.

Web Sources

http://www.azwater.gov/azdwr/StatewidePlanning/WaterAtlas/UpperColoradoRiver/documents/Volume_4_LKH_final.pdf 

LAKE MOHAVE

Lake Mohave Basin, located in Mohave County is characterized by a broad valley along the Colorado River in the southern part of the basin and by mountains in the northern part of the basin. The Colorado River, Lake Mohave and Lake Mead define the western and northern basin boundary. Vegetation is primarily Mohave desertscrub with a small area of lower Colorado River Sonoran desertscrub and tamarisk and marsh vegetation along sections of the Colorado River.

Important Riparian, Aquatic, and Wetland Resources

The basin’s main hydrological feature is the Colorado River and impounded Lake Mead at the northern tip, Lake Mohave along the western edge of the basin and Topock Marsh at the southern tip of the basin.  This feature forms 122 miles of the basins western edge.  Stream flow outside of the Colorado River in the Lake Mohave groundwater basin is essentially ephemeral, generated by precipitation in the surrounding mountains.  Seasonal precipitation and surface flow provide most of the groundwater recharge in the basin.

The Lake Mohave Basin contains critical habitat along about 90 miles of the Colorado River from Davis Dam upstream and along Lake Mead for the endangered Razorback Sucker, a desert fish species found in the Colorado River.  About 67 miles of Lake Mohave, from Davis Dam upstream to Hoover Dam is also critical habitat for the Bonytail Chub.  Flannelmouth Sucker, another desert fish of concern occurs below Davis Dam.  The American Peregrine Falcon and Clark’s Grebe are listed as State Wildlife birds of concern observed in the basin.

Important Conservation Lands

· Mount Nutt Wilderness, BLM
· Mount Wilson Wilderness, BLM
· Warm Springs Wilderness, BLM
· Lake Mead National Recreation Area, NPS
· Havasu National Wildlife Refuge, USFWS
· Colorado River Nature Center Wildlife Area, AZGFD
· Topock Marsh State Conservation Land, AZGFD

Several wilderness areas most notably support populations of Desert Bighorn Sheep. The U.S. Fish and Wildlife Service manage the Havasu National Wildlife Refuge at the southern edge of the basin.  From Desert Bighorn Sheep to the Endangered Southwestern Willow Flycatcher and Yuma Clapper Rail, birds and other animals at Havasu National Wildlife Refuge rely on the waters of the Lower Colorado River.  The refuge protects 30 river miles - 300 miles of shoreline - from Needles, California, to Lake Havasu City, Arizona.  One of the last remaining natural stretches of the lower Colorado River flows through the 20-mile-long Topock Gorge.

The Lower Colorado River Multi-Species Conservation Program (MSCP) is a coordinated, comprehensive, long-term multi-agency effort to conserve and work towards the recovery of endangered species, and protect and maintain wildlife habitat on the Lower Colorado River.  The MSCP covers areas up to and including the full-pool elevations of Lakes Mead, Mohave and Havasu and the historical floodplain of the Colorado River from Lake Mead to the United States-Mexico Southerly International Boundary, a distance of about 400 river miles.  Conservation measures currently focus on the area from Hoover Dam to the border, but may include Grand Canyon in the future. The MSCP’s purposes are to protect the Lower Colorado River environment while ensuring the certainty of existing river water and power operations, address the needs of threatened and endangered wildlife under the Endangered Species Act, and reduce the likelihood of listing additional species along the Lower Colorado River. 

Federally Protected Species and Critical Habitats

Critical Habitat has been designated for Razorback Sucker, Bonytail Chub, Mexican Spotted Owl, and Little Colorado Spinedace.

Federally listed species that are dependent on riparian or other water related habitats occur within the basin.  Threatened Bald Eagle and Candidate Relict Leopard Frog and Yellow-billed Cuckoo have been observed in the basin.

Economic Values

The economics of outdoor recreation is significant in Arizona, especially when associated with water bodies, streams, and other riparian and aquatic habitats.  In 2001, a total of 110,714 Angler Use Days were documented in the Lake Mohave Basin, equating to over $17 million in economic revenue generated by angler activity within the basin.

Web Sources

http://www.azwater.gov/azdwr/StatewidePlanning/WaterAtlas/UpperColoradoRiver/documents/Volume_4_MHV_final.pdf 

LITTLE COLORADO RIVER PLATEAU

The Little Colorado River Plateau Basin, located in Coconino, Navajo and Apache Counties is characterized by relatively high elevation, semi-arid mesas and several high elevation mountain ranges. Elevations generally increase from north to south. Vegetation types are primarily Great Basin conifer woodland, plains and Great Basin grasslands and Great Basin desertscrub. At higher elevations vegetation types include subalpine grassland, Rocky Mountain subalpine conifer forest and Rocky Mountain and madrean montane conifer forests. Riparian vegetation is found along streams including: conifer oak, wet meadow, mixed broadleaf, and Russian olive along Tsalie Creek, Kinlechee Creek and Canyon de Chelly; tamarisk on Chinle Creek and Silver Creek; and mixed broadleaf, wet meadow and conifer oak on the Little Colorado River east of Springerville.

Important Riparian, Aquatic, and Wetland Resources

The Little Colorado River Basin consists of wide arid and semi arid lands with scattered high plateaus and mountain peaks.  Common riparian native trees and shrubs, depending on location and elevation, include Narrowleaf Cottonwood, Box Elder, Aspen, New Mexico Locust, and Willows.  At higher elevations, streams pass through the upland montane forests of mixed-conifer and ponderosa pine communities.  The riparian zones themselves are usually narrow, often following relatively steep stream channels in restricted valleys.  This basin also counts a number of high elevation wetlands and cienegas that host cattail, Bulrush, sedges, waterweed, Spike rushes, Quaking Aspen, and Colorado Blue Spruce.

Although the riparian habitats of these rivers and their tributaries represent less than one percent of the total acreage of public lands, about 72% of all reptiles, 77% of all amphibian species, 80% of all mammals, and 90% of all bird species which occur regularly in the Little Colorado River Plateau region routinely use riparian areas for food, water, cover or migration routes.

Principal waterfowl species that utilize the high mountain wetlands include Mallard, Pintail, Cinnamon Teal, Ruddy Duck, and Redhead.  Taller emergent plants such as bulrush provide nesting sites for American Bittern, Yellow and Red-headed Blackbirds, and Marsh Wren.  Birds of prey include the Peregrine Falcon, Zone-tailed Hawk, Osprey, and the Bald Eagle.  Migratory songbirds include Vermilion Flycatcher, Black Phoebe, Canyon and Rock Wrens, White-throated Swift, Yellow Warbler, and Bell’s Vireo.  Other birds observed/State Wildlife Species of Concern are; Belted Kingfisher, Back-billed Magpie, Bobolink, and Veery.

The Little Colorado River Basin contains much of the remaining native fish habitat for species such as the Apache Trout, Little Colorado Spinedace, Desert Sucker, Little Colorado Sucker and the Roundtail Chub.  Reptiles and amphibians include the Arizona Toad, Chiracahua Leopard Frog, Northern Leopard Frog, Mogollon Rim Treefrog Narrow-headed Gartersnake, and a variety of rattlesnakes. Other mammals observed as State Wildlife Species of concern are the American Water Shrew and Navajo Mexican Vole.

Important Conservation Lands

· Allen Severson Memorial Wildlife Area, AZGFD
· Bear Springs, AZGFD
· Becker Lake Wildlife Area, AZGFD
· Chevelon Canyon Ranch Wildlife Area, AZGFD
· Concho Lake, AZGFD
· Jacques Marsh Wildlife Area, AZGFD
· Lamar Haines Wildlife Area, AZGFD
· Lee Valley Lake, AZGFD
· Nelson Reservoir, AZGFD
· Raymond Ranch, AZGFD
· Rainbow Lake Lands, AZGFD
· Silver Springs Hatchery, AZGFD
· Sipe White Mountain Wildlife Area, AZGFD
· Wenima Wildlife Area, AZGFD
· White Mountains Grasslands Wildlife Area, AZGFD
· Fool Hollow Lake Recreation Area, Arizona State Park
· Homolovi Ruins State Park, Arizona State Park
· Lyman lake State Park, Arizona State Park
· Riordan Mansion State Historic Park, Arizona State Park
· Little Colorado River East Fork, Phelps Cabin Research Natural Area, USFS
· Escudilla Wilderness, USFS
· Mount Baldy Wilderness, USFS
· Kachina Peaks Wilderness, USFS
· Mount Baldy Wilderness, USFS,
· Petrified Forest Wilderness, USFS
· Strawberry Crater Wilderness, USFS
· Lee Valley Creek and Little Colorado River West Fork are designated Unique Waters, ADEQ
· Arizona Audubon Important Bird Areas; Marble Canyon, Upper Little Colorado River Watershed, Mogollon Rim Snowmelt Draws, Anderson Mesa

Federally Protected Species and Critical Habitats

Critical habitat has been designated for Mexican Spotted Owl, Little Colorado Spinedace, Navajo Sedge, San Francisco Peaks Groundsel, and the Southwestern Willow Flycatcher. Native fish reintroductions have occurred in several streams.  The basin contains 30 miles of occupied native habitat, montane aquatic systems, for the federally threatened Apache Trout, all in streams reclaimed for recover of Apache trout, including Little Colorado River West Fork, Little Colorado River East fork, Little Colorado River South Fork, Lee Valley Creek, Coyote Creek, Mamie Creek, and Mineral Creek. The basin also contains all populations and habitat for the federally threatened Little Colorado Spinedace, which is endemic to the basin.

Federally protected species observed in the basin also include:

· Listed Endangered- Southwestern Willow Flycatcher
· Listed Threatened-  Chiricahua Leopard Frog, Mexican Spotted Owl,  and Little Colorado Spinedace
· Candidate- Yellow-billed Cuckoo, Roundtail Chub, Zuni Bluehead Sucker, New Mexico meadow jumping mouse, and Northern Mexican Gartersnake.

Economic Values

The economics of outdoor recreation is significant in Arizona, especially when associated with water bodies, streams, and other riparian and aquatic habitats.  In 2001, a total of 863,297 Angler Use Days were documented in the Little Colorado River Plateau Groundwater Basin, equating to over $134 million in economic revenue generated by angler activity within the basin.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/EasternPlateau/documents/Volume_2_final_LCR.pdf 


LOWER GILA

The Lower Gila Basin is located in Yuma, Pima and Maricopa Counties and is characterized by plains and valleys surrounded by low elevation mountain ranges. Vegetation types include Lower Colorado River Valley and Arizona Uplands Sonoran desertscrub. Riparian vegetation includes tamarisk along the Colorado River and Gila River.

The principal geographic feature of the basin is the Gila River which runs east to west through the entire basin, exiting on the west boundary of the basin before it reaches its confluence with the Colorado River.  A short stretch (11 miles) of the Colorado River forms the western boundary of the basin in the vicinity of Fishers Landing.  Beyond the river floodplains and valleys, the basin is surrounded by small mountain ranges.  

Important Riparian, Aquatic, and Wetland Resources

Within the Lower Gila Basin, most of the Gila River is ephemeral and flows only in response to precipitation events or water releases from upstream dams.  Historically, the river would flow in the spring due to winter rains and melting snow, and in summer following monsoon rains.  Today, these flows are controlled by dams.  Painted Rock Dam was constructed in 1959 at the eastern edge of the basin to control infrequent flood flows.  A small lake occasionally forms at the base of Painted Rock Dam, but is frequently dry.

Along the Colorado River, flows are constant.  The Colorado is highly regulated by upstream dams, although floods occasionally occur.  When the Imperial Dam was completed in 1935, Martinez Lake was formed as part of the Imperial Reservoir.  

The Wellton-Mohawk Irrigation District returns surplus irrigation water to the Gila River channel near Dome, Arizona. This influx of water supports flow from Dome a short distance to the boundary of the basin and then to the confluence with the Colorado River.

A 12-mile-long Main Outlet Drain Extension (MODE) extends from the end of the Wellton-Mohawk Main Outlet Drain (MOD) in the basin to Morelos Dam.  While the MOD could discharge Wellton-Mohawk drainage water into the Gila River near its confluence with the Colorado River, this resulted in salinity issues for Mexico. The MODE enabled the United States to discharge all or part of the Wellton-Mohawk drainage water into the Colorado River either above or below Morelos Dam, thus allowing highly saline agricultural return flows to bypass diversions in Mexico.  In June 1977, a bypass drain was placed into operation. The drain carries a capacity of 353 cubic feet per second of Wellton-Mohawk drainage water flows from the previous terminus of the Main Outlet Drain Extension at Morelos Dam directly to the Cienega de Santa Clara at the Gulf of California.  A the Cienega de Santa Clara in Mexico, the bypass has created an important stopover for birds that migrate along the Pacific Flyway and provides habitat and feeding grounds for an estimated 200,000 shorebirds, ducks and geese. It is also home to federally-listed threatened and endangered species including the Yuma Clapper Rail, the Southwest Willow Flycatcher, and a species of desert pupfish.  The cienega is also the basis of a growing ecotourism industry for nearby communities in Mexico.  There are several State Wildlife Species of Concern observed in this basin including, Lowland Leopard Frog, California Black Rail, Peregrine Falcon, Bald Eagle, Great Egret, Least Bittern, Snowy Egret, and Western Yellow Bat.

Important Conservation Lands

· Arizona Audubon Important Bird Areas; Imperial Reservoir, Lower Gila River, Quigley Wildlife Area, Sonoran Desert Borderlands
· Quigley Wildlife Area, AZGFD
· Texas Hill Lands State Conservation, AZGFD
· Kofa National Wildlife Refuge, USFWS
· Cabeza Prieta National Wildlife Refuge, USFWS
· Imperial Reservoir National Wildlife Refuge, USFWS
· Organ Pipe Cactus National Monument, NPS
· Eagletail Mountains Wilderness, BLM
· Muggins Mountains Wilderness, BLM
· Signal Mountain Wilderness, BLM
· Woolsey Peak Wilderness, BLM
· Organ Pipe Wilderness, NPS

The Quigley Wildlife Area is owned by the Arizona Game and Fish Department.  It encloses a remnant slough of the Gila River. The area provides magnificent views across the Gila River floodplain to the Castle Dome, Palomas and other mountain ranges.  Several rare and endangered species including the Yuma Clapper Rail are recorded here.  Large concentrations of wintering waterfowl and shorebirds can be seen, along with significant numbers of neotropical migrants. Visitors may see mourning and White-winged Doves, Snow Geese, and Osprey.  The Arizona Game and Fish Department reports that the marsh habitat at Quigley has in the past supported at least 4-6 pairs of the endangered Yuma Clapper Rail, and that “appropriate habitat” exists at Quigley for the endangered Southwestern Willow Flycatcher (although nesting has not been documented).

The Kofa National Wildlife Refuge, established in 1939, provides essential habitat for Desert Bighorn Sheep, the California Fan Palm, and other wildlife and plants.  The Kofa National Wildlife Refuge protects 600 to 800 bighorn sheep that live in the rugged Kofa and Castle Dome Mountains.  Mule deer are also occasionally observed.  Because water is always scarce in a desert, natural water sources are highly variable and may not last until seasonal rains can replenish the supply.  By enlarging natural water holes, shading them to reduce evaporation, and blasting artificial basins in areas previously without a water supply, refuge managers have greatly increased the availability and reliability of water.  The Kofa national Wildlife Refuge also supports a number of amphibians and reptiles within its boundaries, including the desert tortoise. Other species include the Rosy Boa, Coachwhip, Gophersnake, Western Shovel-nosed Snake, Common Kingsnake, five species of rattlesnakes (Western Diamond-backed, Sidewinder, Mohave, Black-tailed, and Speckled), Western Banded Gecko, Zebra-tailed Lizard, Eastern Collared Lizard, Desert Horned Lizard, Common Chuckwalla, Desert Iguana, Desert Spiny Lizard, Sonoran Desert Toad, and the Red-spotted Toad.  Birds include Red-tailed Hawk, Golden Eagle, Ash-throated Flycatcher, Loggerhead Shrike, Cactus and Canyon Wrens, Phainopepla, Scott’s Oriole, and Curve-billed Thrasher.  Isolated nesting populations of Blue-gray Gnatcatcher, Canyon Towhee, and Black-chinned and Rufous-crowned Sparrows can be found among the low oaks and dense desert scrub at higher elevations.

The Sonoran Desert Borderlands are listed as Important Bird Area (IBA), a program administered Tucson Audubon and Audubon Arizona (the state office the National Audubon Society).  This listing is primarily because of habitat contained within the Lower Colorado Desert Microphyll Woodland Major Wash Complex  This largely intact, undeveloped, and un-fragmented IBA encompasses Organ Pipe Cactus National Monument (in its entirety), Cabeza Prieta National Wildlife Refuge (in its entirety), and the Barry Goldwater Range East and West Units (pending military acceptance).  The site provides habitat for the Sonoran Prognhorn a federal endangered species within the United States.  Some, but not all, of these lands are located within the Lower Gila Basin.

The Cabeza Prieta National Wildlife Refuge is the third largest refuge in the nation.  Nearly all of the Cabeza Prieta National Wildlife Refuge is a designated wilderness.  Common vegetation includes Creosote bush flats, bursage on the bajadas, Mesquite, Paloverde, Ironwood, and an abundance of cacti, including Ocotillo, Cholla, and Saguaro. Also present are the endangered Sonoran Pronghorn and Lesser Long-nosed Bats, as well as desert bighorns, lizards, rattlesnakes, Desert Tortoises, Elf Owls, and Gila Woodpecker.  Cabeza Prieta NWR harbors as many as 420 plant species and more than 300 kinds of wildlife.  The staff of the Refuge brings water to artificial catchments and guzzlers throughout Cabeza Prieta NWR to give desert bighorn and other wildlife a little more water than what nature provides.  The refuge also takes the lead role in Sonoran pronghorn recovery.  This endangered species with international significance ranges across the Sonoran desert in small, scattered bands.

Imperial National Wildlife Refuge was established in 1941, and protects wildlife habitat along 30 miles of the lower Colorado River in Arizona and California, including the last un-channelized section before the river enters Mexico. Within the refuge, the United States Congress designated the Imperial Refuge Wilderness in 1990.

Approximately thirty-nine percent of the Lower Gila Basin is federally owned and managed by the U.S. military as the Yuma Proving Ground and the Barry Goldwater Air Force Range.  The Yuma Proving Ground is a major test facility for the U.S. Army.  No endangered or special status species have been reported for the Yuma Proving Ground.

The Barry Goldwater Range is used for pilots to practice basic air-to-surface weapons deployment, including bombing, rocket delivery, and strafing.  There are five species of concern on the Goldwater Range, three of which are listed as threatened or endangered under the Endangered Species Act.  These include the Sonoran Pronghorn Antelope (Pronghorn), Lesser Long-nosed Bat, and the Peirson’s Milkvetch.  The Cactus Ferruginous Pygmy Owl was once listed as endangered but was delisted in 2006. It is not known if these species are found on that portion of the range located within the Lower Gila Basin.

Approximately four percent of the land in the Lower Gila Basin is federally managed by the National Park Service as part of the Organ Pipe Cactus National Monument.  In 1976, the United Nations designated the monument as an International Biosphere Reserve. Organ Pipe Cactus National Monument exhibits an extraordinary collection of plants and animals of the Sonoran Desert.  Twenty-six species of cactus have mastered the art of living in this place, including the park's namesake and the giant saguaro.  Organ Pipe Cactus National Monument is home to numerous species of birds, mammals, reptiles and fish.  Most noteworthy is the endangered Lesser Long-nosed Bats.  Every summer Organ Pipe Cactus NM hosts a "maternal" colony consisting of 20,000 pregnant female bats.  They come to feast on the pollen, nectar, and fruit of the cactus.

Federally Protected Species and Critical Habitats

Critical habitat has been designated for the Razorback Sucker.

In 1994, the US Fish and Wildlife Service designated the Colorado River in the vicinity of Imperial Reservoir to be critical habitat for the Razorback Sucker, a fish native to the Colorado River Basin.  This fish was listed as an endangered species in 1991.  The specific area of the critical habitat is “the 100-year floodplain of the river through the Grand Canyon from confluence with Paria River to Hoover Dam; Hoover Dam to Davis Dam; Parker Dam to Imperial Dam”.   Decline of this species probably is most likely due to predation on young suckers by introduced fish species, such as Green Sunfish, Largemouth Bass, and Bluegill. 

Federally protected species observed in this basin include the Endangered Southwestern Willow Flycatcher, Yuma Clapper Rail, Desert Pupfish, and Razorback Sucker.  The Candidate- Yellow-billed Cuckoo is also found here.

Economic Values

The economics of outdoor recreation is significant in Arizona, especially when associated with water bodies, streams, and other riparian and aquatic habitats.  In 2001, a total of 45,970 Angler Use Days were documented in the Lower Gila Basin, equating to over $7 million in economic revenue generated by angler activity within the basin.

Web Sources
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LOWER SAN PEDRO

The Lower San Pedro Basin is split between Cochise, Pima, Graham, Pinal and Gila Counties. The Basin is characterized by high-elevation mountain ranges and washes. Vegetation is primarily Arizona Uplands Sonoran desertscrub and semidesert grassland with smaller areas of Chihuahuan desertscrub, madrean evergreen woodland, Rocky Mountain and montane conifer forest and interior chaparral. Riparian vegetation includes strand and mesquite on the San Pedro River and Aravaipa Creek.

Important Riparian, Aquatic, and Wetland Resources

This basin contains a portion of the San Pedro River – one of the last remaining free flowing desert rivers in the world.  The Lower San Pedro Basin contains 77 miles of perennial flows in Aravaipa Creek, Bass Canyon, Buehman Canyon, Copper Creek, Devils Canyon, Mill Creek, Mineral Creek, Hot Springs Canyon, Redfield Canyon Creek, and Swamp Springs Canyon Creek.  Some reaches of the Lower San Pedro River itself are also perennial.  

The Lower San Pedro Basin supports high quality cottonwood-willow riparian gallery forest and adjacent mesquite bosque.  The basin provides a lush wildlife movement corridor between the Santa Catalina and Galiuro Mountains.  

The Lower San Pedro Basin has been designated by Arizona Audubon as a Priority Important Bird Area due to the large number of birds of concern that rely on the riparian habitat of the basin.  The Southwestern Willow Flycatcher, Gray Hawk, Thick-billed Kingbird, Yellow-billed Cuckoo, Northern Beardless-Tyrannulet, and Tropical Kingbird can all be found here.  The Lower San Pedro and its tributaries also provide habitat for Chiricahua Leopard Frog, Lowland Leopard Frog, Gila Chub, Spikedace, Loach Minnow, Sonoran Sucker, and is one of the last remaining known locations of the Huachuca Water-umbel.  Additional State Wildlife Species of Concern observed in the basin include; Lowland Leopard Frog, Peregrine Falcon, Black-bellied Whistling Duck, Common Black-Hawk, Mississippi Kite, Northern Buff-breasted Flycatcher,  and Western Red Bat.

Important Conservation Lands

· Swamp Springs/Hot Springs Watershed Area of Critical Environmental Concern, BLM
· Redfield Canyon Wilderness Area, BLM
· Rincon Mountain Wilderness Area, USFS
· Galiuro Wilderness Area, USFS
· Oracle State Park, Arizona State Park
· Saguaro National Park, NPS
· Audubon Arizona Important Bird Area; Lower San Pedro River
· Middle/Lower San Pedro River, Pima County Preserves
· 3 Links Farm, BOR Conservation Easement and The Nature Conservancy Preserve
· Buehman Canyon Preserve/Conservation Easements, The Nature Conservancy
· Muleshoe Ranch Preserve, The Nature Conservancy
· Lower San Pedro River Preserve, The Nature Conservancy
· Buehman Canyon is identified as a Unique Water, ADEQ

The Nature Conservancy is conducting restoration activities to re-vegetate old pasture lands with native vegetation.  Their activities have reduced water consumption along the main stem Lower San Pedro.  The conservation easements ensure the permanent protection of some of the most important sections of the basin.  

Federally Protected Species and Critical Habitats

Critical Habitat is designated for Mexican Spotted Owl, Southwestern Willow Flycatcher, Razorback Sucker, Gila Chub, Spikedace, and Loach Minnow. 

Federally protected species observed in the basin also include:

· Listed Endangered- Southwestern Willow Flycatcher, Gila Chub, and Huachuca Water-umbel
· Listed Threatened-  Chiricahua Leopard Frog, Bald Eagle, Mexican Spotted Owl, Loach Minnow, and Spikedace
· Candidate- Yellow-billed Cuckoo and Roundtail Chub

Economic Values

See Report Discussion.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/SEArizona/documents/Vol_3_LSP_final.pdf 


MCMULLEN VALLEY

The McMullen Valley Basin is located in La Paz, Yavapai and Maricopa Counties. The basin is characterized by two valleys; the McMullen Valley and the Aguila Valley, which are bordered by the Harcuvar mountain range to the north and the Harquahala mountain range to the south.  Vegetation types include Lower Colorado River Valley and Arizona uplands, Sonoran desertscrub with small amounts of interior chaparral and semidesert grassland.

In 1986, the City of Phoenix purchased almost 14,000 acres of farmland as a future groundwater supply in the McMullen Valley, approximately 80 miles west of Phoenix.  The City's 2005 Water Resources Plan anticipated that the primary need for the McMullen Valley groundwater would be to mitigate future surface water shortages rather than to serve new Phoenix customers.  

Important Riparian, Aquatic, and Wetland Resources

The main riparian feature is the Centennial Wash which runs east to west through the basin.  Centennial Wash is a large, normally dry ephemeral stream which runs through the town of Wenden.  It has been known to collect such large amounts of rainfall funneled from surrounding mountains that it overflows and causes serious flooding.  Severe floods occurred in October of 2000 and January of 2010.  Local flows along Centennial Wash have resulted in heavy vegetation growth of Ironwood, Mesquite, and Paloverde trees which serves as habitat for many bird and animal species.  Quail are common in the Centennial Wash area between Salome and Aguila.  The impact of the flow regime of Centennial Wash is an issue of concern for the local community.  Lowland Leopard Frogs are listed as State Wildlife Species of Concern observed in the basin. White-tailed Kite and Western Red-tailed Skink have also been observed in the basin.

Important Conservation Lands

· Harquahala Mountains Wilderness, BLM
· Harcuvar Mountains Wilderness, BLM

The United States Congress designated the Harquahala Mountains Wilderness in 1990.  Harquahala means "running water high up" in the language of one early native tribe.  This elevated region, set on one of western Arizona's largest desert ranges, was so named for its numerous perennial seeps and springs.  The Harquahalas reach a high point on their western flank outside of the McMullen Valley Basin at the top of Harquahala Peak at 5,691 feet, the uppermost elevation in the southwestern part of the state.  Natural mountain springs support a rare habitat among Sonoran Desert Mountains, a screened interior canyon system with exceptional natural diversity.  Rare cacti live here among relict "islands" of chaparral and desert grasslands.  Sunset Canyon falls 1,600 feet from the steep east rim of the mountains.  Brown's Canyon, which stretches for nine miles across the northeastern portion, houses the endangered Desert Tortoise and is seldom visited.  This area also sustains the largest Mule Deer herd in western Arizona, a sizable raptor population, and one of the few increasing Desert Bighorn Sheep herds.

The United States Congress designated the Harcuvar Mountains Wilderness in 1990.  This entire wilderness area encompasses over 10 miles of the Harcuvar Mountains' ridgeline, from an elevation of 2,400 feet on the bajadas to more than 5,100 feet on the mountainous crest.  Plant and animal communities thrive on diverse landforms, including a 3,500-acre "island" of interior chaparral habitat on the northern ridgeline that hides a few species of wildlife cut off from their parent populations: Rosy Boas, Gilbert's Skinks, and Desert Night Lizards.  Desert Bighorn Sheep live alongside Mountain Lions, Desert Tortoises, Golden Eagles, and several species of hawks.

Federally Protected Species and Critical Habitats

No Critical Habitat Designated.

Economic Values

See Report Discussion.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/LowerColoradoRiver/documents/Volume_7_MMU_final.pdf 

MEADVIEW

Meadview Basin is located in Mohave County and is characterized by a south to north trending wash, a mesa in the western portion of the basin, cliffs along the eastern basin boundary and Lake Mead on the north. Vegetation includes Mohave desertscrub and Great Basin conifer woodland.

Important Riparian, Aquatic, and Wetland Resources

The only perennial flow in the basin is about 7 miles of the Colorado River, essentially the lake.  There are numerous springs of varying discharge located primarily in the southern part of the basin.  

The American Peregrine Falcon is a State Wildlife Species of Concern observed in the basin. A native fish, Speckled Dace is also known to occur in the basin.

Important Conservation Lands

· Lake Mead National Recreation Area, NPS
· Grand Canyon-Parashant National Monument, BLM

Federally Protected Species and Critical Habitats

Critical Habitat has been designated for Razorback Sucker.

Federally protected species observed in the basin include the Endangered Southwestern Willow Flycatcher and Razorback sucker and the Candidate Relict Leopard Frog.

Economic Values

See Report Discussion.

Web Sources

http://www.azwater.gov/azdwr/StatewidePlanning/WaterAtlas/UpperColoradoRiver/documents/Volume_4_MEA_final.pdf 


MORENCI

The Morenci Basin is located mostly in Greenlee and the eastern part of Graham Counties, between Alpine in the north and Clifton/Morenci in the south.  The basin is characterized by high-elevation mountain ranges and a diversity of biotic communities including Rocky Mountain and montane conifer forest, Great Basin conifer, madrean evergreen woodland, plains and Great Basin grassland, interior chaparral, Chihuahuan desertscrub and semidesert grassland vegetation. 

Important Riparian, Aquatic, and Wetland Resources

Riparian vegetation ranges from wet meadow and mountain scrub on the San Francisco River near Alpine at the higher elevations to mixed broadleaf and cottonwood/willow on the Campbell Blue Creek; cottonwood/willow, mixed broadleaf and mesquite on the Blue River; mixed broadleaf on Cienega and Willow Creeks; and at the lower elevations, mesquite and mixed broadleaf on Eagle Creek and the San Francisco River near Clifton.

Perennial streams are located throughout the basin including San Francisco River, Blue River, Grant Creek, Strayhorse Creek, KP Creek, Willow Creek, Cienega Creek and Eagle Creek.  The San Francisco River is declared an Impaired Water by ADEQ for sediment, while KP Creek has been designated a Unique Water by ADEQ. 

There are over 450 miles of streams; five species of trout can be found in these waters.  Luna Lake State Wildlife Area is home to a variety of wildlife, including the Bald Eagle and migrating waterfowl, as well as a managed sportfishery.  

The forested area is home to most big game animals such as antelope, elk, deer, bighorn sheep and turkey.  Black Bear, Mountain Lion and Mexican Gray Wolf are even spotted on occasion.  There is a large variety of songbirds, waterfowl, small mammals, fish, amphibians and reptiles.  
State Wildlife Species of Concern observed in the basin include Peregrine Falcon, Bald Eagle, Lowland Leopard Frog, and Narow-headed Gartersnake.

Important Conservation Lands

· Escudilla Wilderness, USFS
· Blue Range Primitive Area, USFS
· Gila Box Riparian National Conservation Area (at the southernmost portion), BLM
· Luna Lake State Conservation Land, AZGFD
· Arizona Audubon Important Bird Area; Blue River Complex
· KP Creek is identified as a Unique Water, ADEQ
· US Fish and Wildlife Service, the Mexican Wolf Recovery Program
· US Department of the Interior, proposed Native Fish Restoration Project, Lower Blue River

Federally Protected Species and Critical Habitats

Critical Habitat has been designated for Mexican Spotted Owl, Razorback Sucker, Gila Chub and Loach Minnow.  Apache and Gila Trout have been the focus of conservation efforts in this basin.  

Federally protected species observed in the basin include:

· Listed Endangered- Southwestern Willow Flycatcher, Gila Chub, and Razorback Sucker
· Listed Threatened-  Chiricahua Leopard Frog, Mexican Spotted Owl, Apache Trout, Gila Trout, Loach Minnow, and Spikedace
· Candidate- Yellow-billed Cuckoo, Roundtail Chub, New Mexico meadow jumping mouse, and Northern Mexican Gartersnake

Economic Values

The economics of outdoor recreation is significant in Arizona, especially when associated with water bodies, streams, and other riparian and aquatic habitats.  In 2001, a total of 27,335 Angler Use Days were documented in the Morenci Basin, equating to over $4 million in economic revenue generated by angler activity within the basin.

Web Sources
http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/SEArizona/documents/Vol_3_MOR_final.pdf 
Bureau of Land Management (BLM)
United States Forest Service (USUSFS, Prescott Forest)
United States Fish and Wildlife Service (USFWS)
Arizona Game and Fish Department (AzGF)
Arizona Department of Water Resources (ADWR)
Wildlife Linkages (NAU)


PARIA

The Paria Basin in northern Coconino County is characterized by a plateau and canyons. Vegetation types include Great Basin desertscrub and Great Basin conifer woodland.

Important Riparian, Aquatic, and Wetland Resources

The Paria River originates in southern Utah, draining high plateaus of fine-grained Mesozoic shale and sandstone.  Near the Arizona border the river enters a narrow canyon of towering sandstone walls streaked with desert varnish, winding past amphitheater formations, natural arches, wooded terraces and hanging gardens.  Emerging from the Vermilion Cliffs, the Paria River meets the Colorado River at Lees Ferry.

Although a fairly small perennial stream, it is capable of generating massive flash floods that deliver huge sediment loads into Grand Canyon.  In September 1998, a flood of 6,500 cubic feet per second (cfs) delivered about 800,000 tons of sand to the Colorado River.  A much larger flood of 16,000 cfs ripped past the newly-installed gage near the confluence on October 25, 1925. 

The vegetation of the lower Paria River consists of sparse desert riparian grass, forbs and shrubs, dominated by fescue and arrowweed, with relatively low plant cover and diversity.  Extensive stands of non-native tamarisk have replaced much of the native vegetation.  The only other trees along the Paria River are Fremont cottonwood, and those are sparse with low recruitment.  Some evidence suggests that more extensive stands of cottonwood previously occupied the area, but were removed for fuel and construction by early settlers. 

The limited vegetation provides little habitat for wildlife, although quite a few species of birds inhabit the area.  Bald Eagles hunt along the Paria in the winter and Golden Eagles year round. The Red-tailed Hawk, Great Horned Owl, Cooper’s Hawk, and Peregrine Falcon take advantage of the riparian habitat along the river, as do various flycatchers, swallows, swifts, wrens, hummingbirds, and herons.  Bobcats, foxes, Mountain Lions, porcupines, beavers, and Coyotes prowl throughout the rugged terrain in the Paria watershed. 

Prior to construction of Glen Canyon Dam, the Paria River provided important habitat for several species of fish, now federally endangered.  Humpback Chub, Razorback Sucker and possibly, Bonytail Chub spawned in the mouth of the Paria River.  Colorado Pikeminnow, another endangered fish, spent time in the mouth of the river as they migrated through Grand Canyon.  Formerly a top predator in the Colorado River basin, this large fish would sometimes grow to nearly six feet long and weigh up to 80 pounds. By mid-summer the water temperatures in the Paria River can approach 100 degrees F—too hot to allow any species to exist there. 

Important Conservation Lands

· The majority of this basin is on BLM lands within the Paria Canyon-Vermilion Cliffs Wilderness Areas and the Vermilion Cliffs National Monument.
· Arizona Audubon Important Bird Area; Marble Canyon

Federally Protected Species and Critical Habitats

None currently

Economic Values

See Report Discussion.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/WesternPlateau/documents/Volume_6_PAR_final.pdf 



PARKER

The Parker Basin is characterized by plains and valleys and low elevation mountain ranges. Vegetation types include Lower Colorado River Valley and Arizona Uplands Sonoran desertscrub. Riparian vegetation includes tamarisk, marsh and mesquite along the Colorado River.

Important Riparian, Aquatic, and Wetland Resources

The Parker Basin is characterized by an extremely arid environment with an average annual precipitation of 4.5 inches and ranges from an average of 3.5 to 5.89 depending on area within the basin.  Most rainfall occurs bi-annually in the winter and summer seasons.  The Colorado River is the basin’s main hydrological feature and runs north-south along the western edge of the basin for about 144 miles; Twelve Mile Slough is the only other identified perennial water outside the river channel.  The basin begins at Parker Dam and the western edge runs along the Colorado River to the Imperial National Wildlife Refuge. 

Numerous backwaters along the Colorado River provide the majority of aquatic features and wildlife habitat.  Much of the western basin contains abundant farmland.  The central and eastern portion of the basin is made up of low lying mountain ranges.  There are very few perennial streams or springs in the basin.  

Several State Wildlife Species of Concern have been observed in the basin including, the Bald Eagle, California Black Rail, Great Egret, Least Bittern, and Western Yellow Bat. Other wading birds observed in the basin include Great Egret, California Black Rail, Great Blue Heron, Least Bittern, marsh Wren and White-faced Ibis.  The Western Yellow Bat has also been observed.

Important Conservation Lands

· Buckskin Mountain State Park, Arizona State Park
· East Cactus Plain Wilderness, BLM
· Cactus Plain Wilderness Study Area, BLM
· Gibraltar Wilderness, BLM
· New Water Mountains Wilderness, BLM
· Trigo Mountains Wilderness, BLM
· Cibola National Wildlife Refuge, USFWS
· Imperial Reservoir National Wildlife Refuge, USFWS
· Kofa National Wildlife Refuge, USFWS

Federally Protected Species and Critical Habitats

The Parker Basin contains about 12,000 acres of federal critical habitat for the Endangered Razorback Sucker along 144 miles of the Colorado River.  Aquatic and riparian habitats associated with the Colorado River provide suitable habitat for numerous other federally listed or sensitive species.  

Federally protected species observed in the basin include the Endangered Southwesteren Willow Flycatcher, Yuma Clapper Rail, Bonytail, and Razorback Sucker.  Candidate Yellow-billed Cuckoo has also been observed.

Economic Values

The Parker Strip, below Parker Dam is a heavily utilized waterway for watercraft recreation, fishing and other outdoor and wildlife related recreational activities, especially at the Imperial National Wildlife Refuge.  There is one area stocked by the AZGFD for fishing, located at La Paz County Park.  The lagoon and one off-channel pond are used for fishing clinics each year.  The Colorado River and associated backwaters and ponds are also used for waterfowl hunting and fishing activities.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/LowerColoradoRiver/documents/Volume_7_PKB_final.pdf 



PEACH SPRINGS

Peach Springs Basin is located at the intersection of Mohave, Yavapai, and Coconino Counties. This basin is geographically influenced by the Grand Wash Cliffs, Aubrey Cliffs, Peach Springs Canon, Aubrey Valley, Music Mountains, and the Hualapai Plateau. The basin is characterized by a relatively high elevation plateau area, steep canyons and relatively small valleys. The Colorado River defines the northwestern basin boundary. Vegetation types include Great Basin conifer woodland, plains and Great Basin grassland, Great Basin and Mohave desertscrub and a small area of mountain conifer forest.

Important Riparian, Aquatic, and Wetland Resources
Native species observed in the basin include the Arizona toad, Northern Leopard Frog, American Peregrine Falcon, Southwestern Willow Flycatcher, Yellow-billed Cuckoo, Flannelmouth Sucker, Speckled Dace, and Hualapai Mexican Vole. The Northern Leopard Frog and Peregrine Falcon are both State Species of Concern observed in the basin.

Water in Peach Springs Basin is groundwater dependent and there are no perennial surface waters. 

Important Conservation Lands

Although no lands in this basin have been reserved for conservation purposes, the BLM has allocated at the field office level the Wright-Cottonwood Creek Riparian and Cultural Area of Critical Environmental Concern and the Joshua Tree Forest / Grand Wash Cliffs Area of Critical Environmental Concern. These allocations are a management tool BLM uses to conserve and protect specific resources within the context of land use planning.

Federally Protected Species and Critical Habitats

Critical Habitat has been designated for the Razorback Sucker.

Federally protected species observed in the basin include the Endangered Hualapai Mexican Vole and Southwestern Willow Flycatcher and Candidate Yellow-billed Cuckoo.

Economic Values

See Report Discussion.

Web Sources

http://www.azwater.gov/azdwr/StatewidePlanning/WaterAtlas/UpperColoradoRiver/documents/Volume_4_PSC_final.pdf 
http://www.adwr.state.az.us/azdwr/StatewidePlanning/RuralPrograms/OutsideAMAs_PDFs_for_web/Upper_Colorado_River_Planning_Area/Peach_Springs_Basin.pdf  


PHOENIX AMA

The Phoenix Active Management Area (AMA) located predominantly in Maricopa County covers 5,646 square miles of central Arizona and is one of five AMA’s created by the Arizona Groundwater Code in 1980.  The AMA includes all of the urban Phoenix metro area and many undeveloped areas.  It stretches out to include Anthem, Superior, Sacaton, and Tonopah.

The basin is characterized by valleys surrounded by mid-elevation mountain ranges. Vegetation types are predominantly Lower Colorado River Valley and Arizona Uplands Sonoran desertscrub with a small area of southwestern interior chaparral in the northeastern portion of the AMA. Riparian vegetation, primarily tamarisk, is found extensively along the Gila River below the 91st Avenue Wastewater Treatment Plant.

Important Riparian, Aquatic, and Wetland Resources

Major surface water sources include the Salt, Verde, Aqua Fria, and Hassayampa Rivers, all of which drain into the Gila River. The Colorado River provides an additional surface water source to the Phoenix AMA and is delivered via the Central Arizona Project (CAP). 

The Salt and Verde Rivers are the major water sources for the Phoenix AMA, and these rivers sustain riparian habitat, primarily outside the developed metro area.  There are important riparian areas along the Gila River. The CAP contributes significant water supplies for Phoenix metro cities, but has little impact on wildlife or riparian vegetation.  It is fenced to keep all but the smallest animals out and is subject to routine vegetation control.

Arnett Creek, Camp Creek, New River, Queen Creek, Seven Springs Wash, and Skunk Creek are intermittent streams that have perennial reaches within the AMA.  The Agua Fria River is also intermittent with perennial stretches.  A small portion of perennial flow along the Hassayampa River is also found in the Phoenix AMA.  These perennial reaches are typically lined with cottonwood and willow trees, and rushes and sedges in the wetter areas.  There are also sycamore, mesquite and invasive tamarisk trees.  Riparian areas, even those within developed landscapes are important habitats for many fish, birds, and other wildlife.

In addition, there are also extensive riparian areas and wetlands on the west side of Phoenix where the Salt, Gila, and Aqua Fria rivers converge with treated effluent water from the 91st Avenue Wastewater Treatment Plant. These several sources provide a major supply of water for the riparian areas wetlands.  In this vicinity, the Arizona Game and Fish Department manages the Base and Meridian, Robbins Butte and Arlington Wildlife Areas.  The City of Phoenix manages the Tres Rios wetlands.

The mesquite bosques and reedy marshes of the Tres Rios area are of particular importance to birds.  Plentiful food and nesting resources attract hundreds of species of breeding birds.  Some species, White-winged and Mourning Doves in particular, arrive in flocks that number in the thousands.  These wetlands provide habitat for migrants as well. Robbins Butte Wildlife Area is home to more than 115 species of winter-resident birds and is the center of the National Audubon Society’s annual Gila River Christmas Bird Count.  Many raptors, including the White-tailed Kite and Bald Eagle, are included in this list.  Arizona Audubon had identified several Important Bird Areas in this basin including Boyce Thompson Arboretum, Arnett-Queen Creeks, Salt-Verde and Salt-Gila ecosystems and the Gilbert Riparian Preserve.

Wetlands along the Gila River and throughout the Tres Rios area are home to a diverse group of reptiles, a minimum of 19 species, as well as deer, Ring-tail Cats, and other mammals.  The Northern Leopard Frog, Western Yellow-billed Cuckoo, and the Sonoran Desert Tortoise, are only a few of Tres Rios’ threatened species, listed as Wildlife of Special Concern by the Arizona Game and Fish Department.  Seven species of native fish live within the AMA. They are the Roundtail Chub, Speckled Dace, Desert Sucker, Sonoran Sucker, Loach Minnow, Gila Topminnow, and Desert Pupfish.  

The Lowland Leopard Frog and Narrow Headed Gartersnake are not currently on the federal list, but they are species of concern for the state of Arizona.  There are several other species of concern observed in the basin including, Peregrine Falcon, Black-bellied Whistling-Duck, Common Black-Hawk, Leasat Bittern, Mississippi Kite, Osprey, Western Red and Yellow Bat, and Arizona Skink.

Important Conservation Lands

The Phoenix AMA, although significantly urban and developed, includes several BLM or Forest wilderness areas in the surrounding upland and desert landscape. 

· Sonoran Desert National Monument, BLM
· Big Horn Mountain Wilderness, BLM
· Hell’s Canyon Wilderness, BLM
· Hummingbird Springs Wilderness, BLM 
· Sierra Estrella Wilderness, BLM
· Signal Mountain Wilderness, BLM
· South Maricopa Mountain Wilderness, BLM 
· North Maricopa Mountains Wilderness, BLM
· White Canyon Wilderness, BLM
· Woolsey Peak Wilderness, BLM
· Superstition Wilderness, USFS
· Arlington Wildlife Area, AZGFD
· Base and Meridian Wildlife Area, AZGFD
· Powers Butte Wildlife Area, AZGFD
· Robbins Butte Wildlife Area, AZGFD
· Gila River State Conservation Lands, AZGFD
· Arizona Audubon Important Bird Areas; Boyce Thompson Arboretum, Arnett-Queen Creeks, Salt and Verde Ecosystem, Salt and Lower Gila Ecosystem, Gilbert Riparian Preserve
· Boyce Thompson Arboretum State Park, Arizona State Park
· Lost Dutchman State Park, Arizona State Park

In Phoenix, the U.S. Army Corps of Engineers and the city government are engaging in an ambitious restoration plan to expand the Tres Rios demonstration watershed along a 7-mile stretch of the Salt and Gila Rivers.  Originally built by Reclamation, the demonstration watershed provides habitat to a plethora of waterfowl and aquatic life. This constructed watershed is used to treat thousands of gallons of wastewater.  Lined with cottonwoods, seep willows, and dense stands of cattail, the site is as scenic as it is functional.  Tres Rios also serves as a laboratory for biologists and hydrologists looking to better understand the interface between urban settlement and native ecosystems. 

Federally Protected Species and Critical Habitats

No Critical Habitat has been designated within the Phoenix AMA Basin.

The Yuma Clapper Rail, Lesser Long-nosed Bat, Gila Topminnow, Desert Pupfish, Southwestern Willow Flycatcher, and Sonoran Pronghorn Antelope are classified as endangered and may be found within the AMA.  The Sonoran Desert bald Eagle also nests within the AMA and is classified as threatened.  The Yellow-billed Cuckoo, Roundtail Chub, and Desert Tortoise are classified as candidates for the Federal endangered species list.  

Economic Values

The economics of outdoor recreation is significant in Arizona, especially when associated with water bodies, streams, and other riparian and aquatic habitats.  In 2001, a total of 38,664 Angler Use Days were documented in the Phoenix AMA Basin, equating to over $6 million in economic revenue generated by angler activity within the basin.

Web Sources

http://www.azwater.gov/azdwr/StatewidePlanning/WaterAtlas/ActiveManagementAreas/documents/Volume_8_PHX_final.pdf


PINAL AMA

The Pinal Active Management Area (AMA) is located in Pinal and Pima Counties, and at 4,100 square miles in area, is the second largest of the five AMAs designated by the 1980 Arizona Groundwater Management Act.  It is characterized by broad, alluvial Sonoran desert valleys and mid-elevation north to northwest trending fault-block mountains.  The Gila River flows east to west in the northern part of the basin while the Santa Cruz River enters the basin from the southeast, flowing toward the northwest.  Neither of these rivers have perennial flows in the basin.  Elevations range from about 1,000 feet where the Gila River and Santa Cruz River exit the basin in the northwest to over 6,800 feet at Kitt Peak at the southern basin boundary.  Vegetation types are predominantly Lower Colorado River Valley and Arizona Uplands Sonoran desertscrub with a small area of semidesert grassland in the western portion of the AMA.

Important Riparian, Aquatic, and Wetland Resources

There are three large reservoirs in the Pinal AMA Basin: Saint Clair, Reach 11 Detention Dike 3, and Picacho Reservoir.  Lake Saint Clair is formed by Tat Momolikot Dam on the Santa Rosa Wash in Pinal County and is used for flood control, irrigation, recreation purposes. The lake is federal property managed by the Bureau of Indian Affairs.  Reach 11 Detention Dike 3 is used for flood control purposes, to protect the Central Arizona Project Canal.  It is owned by Department of Interior, Bureau of Reclamation.  Its capacity is 9,100 acre feet.  Picacho Reservoir is located 11 miles south of Coolidge. The reservoir's original purpose in the early 1920s was water storage and flow regulation for the Florence-Casa Grande and Casa Grande Canals. Over the years, siltation and vegetation have reduced the capacity and surface area, so that much of the reservoir is a shallow marsh with extensive stands of cattails and rushes. Water level is highly variable, and the lake is completely dry in some years.  Current surface area is 2,238 acres.

Water is also diverted from the Gila River at Ashurst-Hayden Diversion Dam twelve miles east of Florence for the San Carlos Irrigation Project (SCIP).  This dam serves as a diversion dam only and is not a storage or flood control facility.

There are several State Wildlife Species of Concern observed in this basin including, Lowland Burrowing Treefrog, Western Barking Frog, Western Narrow-mouthed Toad, Great Egret, Least Bittern, and Western Yellow Bat. Other native species observed in the basin include Sonora Sucker, Longfin Dace, Arizona Mud Turtle, Sonoran Green Toad, Great Blue Heron, Great Egret, and Least Bittern. 

Important Conservation Lands

· Ironwood Forest National Monument, BLM
· Sonoran Desert National Monuments, BLM
· Coyote Mountains Wilderness, BLM
· Sierra Estrella Wilderness, BLM
· South Maricopa Mountains Wilderness, BLM
· Tabletop Wilderness, BLM
· McFarland/Picacho Reservoir State Conservation Land, AZGFD
· Santa Rosa Wash Cooperative Agreement State Conservation Land, AZGFD
· McFarland State Historic Park, Arizona State Park
· Picacho Peak State Park, Arizona State Park

Coyote Mountains Wilderness is a detached mountain adjacent to the Baboquivari Mountain Range. The wilderness contains several massive rounded bluffs, sheer cliff faces, and large open canyons. The vegetation includes paloverde, saguaro, chaparral, and oak woodlands. Wildlife includes mountain lion, javelina and bobcat.

Bordered entirely on the north and east by the Gila Indian Reservation, Sierra Estrella Wilderness contains knife-edged ridge-lines, steep slopes, and rocky canyons. In the northeast corner Butterfly Mountain rises 2,600 feet above the desert plain to an elevation of 4,119 feet. These extreme elevation changes have produced diverse plant communities: saguaro, cholla, ocotillo, paloverde, and elephant bush lower down, shrub live oak and a few junipers higher up. A remnant herd of desert bighorn sheep roams these mountains. Other permanent residents include the Gila monster, giant spotted whiptail lizard, desert tortoise, mountain lion, mule deer, coyote, javelina, golden eagle, prairie falcon, and Cooper's hawk.

The South Maricopa Mountains Wilderness consists of a series of rocky, isolated summits and long ridges dissected by normally dry ephemeral drainages and separated by desert outwash slopes (or "bajadas") and vast, level valley floors. Elevations range from a low of approximately 1,280 feet above sea level on the western boundary to approximately 3,270 feet along the spine of the mountains. The wilderness is characterized by two major vegetation communities -- Paloverde-Mixed Cacti, which includes the dense "forests" of saguaro cactus, paloverde, and ironwood trees, and the Creosote-Bursage community that covers low elevation valley floors in seemingly unbroken expanses. In 2001 the South Maricopa Mountains Wilderness was incorporated into the Sonoran Desert National Monument.

The Table Top Wilderness is dominated by Table Top Mountain (4,373-feet in elevation), which abruptly rises above the nearly level Vekol Valley. Lower summits and ridges are covered with talus slopes of loose, blackened boulders and rocks interspersed with columnar saguaro cactus and the occasional stunted paloverde tree. Brief seasonal rainfall is channeled by normally dry ephemeral drainages (or "washes") that dissect desert outwash slopes (or "bajadas") leading to vast and level valley floors. The wilderness is characterized by two major vegetation communities -- Paloverde-Mixed Cacti, and the Creosote-Bursage community that covers low elevation valley floors. At the summit of Table Top Mountain is a small, 40-acre area of Sonoran Desert Grassland.  In 2001 the Table Top Wilderness was incorporated into the Sonoran Desert National Monument.

The Sonoran Desert National Monument contains more than 487,000 acres of Sonoran Desert landscape.  A small portion of the Monument is located within the Pinal AMA Basin. The Sonoran Desert is the most biologically diverse of the North American deserts, and the monument exemplifies this desert setting. The most striking aspect of the plant community within the monument is the extensive saguaro cactus forest. The monument contains three distinct mountain ranges, the Maricopa, Sand Tank and Table Top Mountains, as well as the Booth and White Hills, all separated by wide valleys. The portion of the monument within the Pinal AMA basin is home to the congressionally designated Table Top wilderness area, as well as many significant archaeological and historic sites, and remnants of several important historic trails.

The Ironwood Forest National Monument is partially located in the Pinal AMA Basin. A significant concentration of Ironwood (also known as Desert Ironwood trees is found in the monument, along with two federally recognized endangered animal and plant species.  An array of flora is present in the Ironwood Forest National Monument. The higher elevations have the Pinyon-juniper woodland plant community. The lower elevations are in the Sonoran Desert ecoregion. One of the notable trees native here is the Elephant tree, Bursera microphylla. Small populations of the endangered Nichols Turk's Head Cactus, although not found among Ironwood trees, occur in localized limestone-rich areas within the Monument.

Federally Protected Species and Critical Habitats

Critical habitat has been designated for the Southwestern Willow Flycatcher and Spikedace.

Federally protected species observed in the basin include the Endangered Yuma Clapper Rail and Desert Pupfish and Candidate Yellow-billed Cuckoo.

Economic Values

The economics of outdoor recreation is significant in Arizona, especially when associated with water bodies, streams, and other riparian and aquatic habitats.  In 2001, a total of 1,702 Angler Use Days were documented in the Pinal AMA Basin, equating to over $265,000 in economic revenue generated by angler activity within the basin.

Web Sources

http://en.wikipedia.org/wiki/Area_of_Critical_Environmental_Concern  http://www.pr.state.az.us/ohv/downloads/OHV_Sonoran_Desert_NM.pdf 
http://www.blm.gov/pgdata/etc/medialib/blm/az/pdfs/planning/ironwood/deis.Par.77638.File.pdf/Appendix_H.pdf 
http://www.blm.gov/pgdata/etc/medialib/blm/az/pdfs/planning/ironwood.Par.75215.File.dat/DRMP_DEIS.pdf 
http://protectedplanet.net/sites/Ironwood_Forest_National_Monument_Blm 
http://en.wikipedia.org/wiki/Barry_M._Goldwater_Air_Force_Range 
http://www.ecr.gov/pdf/bgrange.pdf 
http://www.nps.gov/cagr/index.htm 
http://www.fws.gov/southwest/es/arizona/Documents/Redbook/Southwestern%20Willow%20Flycatcher%20RB.pdf 
http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=2005_register&docid=fr19oc05-12 
http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=2007_register&docid=fr21mr07-12 
http://www.fws.gov/southwest/es/Arizona/Documents/CountyLists/Pinal.pdf


PRESCOTT AMA

The Prescott Active Management Area (AMA) located in Yavapai County is characterized by rolling hills and broad valleys. It was designated as an AMA by the 1980 Arizona Groundwater Management Act, the smallest of five such areas established.  Vegetation types include plains and Great Basin grassland, southwestern interior chaparral, Great Basin conifer woodland and petran montane conifer forest.

Important Riparian, Aquatic, and Wetland Resources

The basin has some significant surface water resources, including the headwaters of the Agua Fria River.  The Agua Fria is the longest perennial stream in the basin, and flows perennially for 3.6 miles before it exits the basin south of Dewey-Humbolt.  Granite Creek, which also has its headwaters in the basin, flows south to north with 0.90 miles listed as perennial.  Flows from Granite Creek, Willow Creek, and Del Rio Springs in the basin contribute significantly to the flow of the Verde River whose headwaters is located just outside the boundary of the basin at Sullivan Lake.  Much of the Verde’s base flow is dependent on these creeks and springs, fed by interconnected aquifers in the basin.

Watson and Willow Lakes are listed as Important Bird Areas (IBA), a program administered Tucson Audubon and Audubon Arizona (the state office the National Audubon Society).  The Granite Dells/upland habitat is a provisionally listed IBA.  The Watson and Willow Lakes areas were designated an IBA for concentrations of waterfowl, waterbirds, and shorebirds.  A number of conservation status birds are present in this IBA.  For breeding, conservation status species include Wood Duck, Lucy's Warbler, and Sonoran Yellow Warbler.  For wintering, conservation status birds are the Bald Eagle and Belted Kingfisher.  From 2005 to 2010 bird surveys here identified nearly 180 separate species.  

Watson and Willow Lakes are contained in Watson Lake Park and Heritage Park, City of Prescott facilities that are listed as Wildlife Viewing areas by Watchable Wildlife, Inc.  A variety of birds, especially migratory and wintering waterfowl, can be seen along the lake and in the cottonwood gallery forest, which is home to an active Great Blue Heron Rookery and many pairs of Wood Ducks.  Bald Eagles and Osprey seasonally appear.  Also found are Mule Deer, Javelina, and Pronghorn.  A variety of reptiles and amphibians inhabit the lake and its shores, including, Clark’s Spiny Lizard, Plateau Lizard, Eastern Collared Lizard, Terrestrial Gartersnake, Woodhouse’s Toad, and Red-spotted Toad.  Other State Wildlife Species of Concern observed in the state include Peregrine Falcon, Belted Kingfisher, and Arizona Skink.

Important Conservation Lands

· Upper Verde, Granite Creek Wildlife Area, AZGFD
· Arizona Audubon Important Bird Area; Watson/Willow Ecosystems
· Woodchute Wilderness, USFS

Portions of the Prescott National Forest are contained along the eastern and southern boundaries of the Prescott AMA basin.  At the lowest elevation, the primary vegetation is of the Sonoran Desert type.  As the elevation rises, chaparral becomes common, followed by piñon pine and juniper.  Above that, Ponderosa pine dominates the landscape.

A portion of the Woodchute National Wilderness Area extends into the Prescott AMA basin.  The high elevation of this area provides for comfortable summer temperatures, and growth of Ponderosa pine forests.  With the dramatic elevation changes from the bottom to the top of this wilderness, wildlife populations are diverse.  Black Bear, elk, mule and Whitetail Deer, Mountain Lions, Golden and Bald Eagles can all be found there.

Federally Protected Species and Critical Habitats

Critical Habitat has been designated within the Prescott AMA for Mexican Spotted Owl.

Federally protected species observed in the basin include:

· Listed Endangered- Razorback Sucker and Hualapai Mexican Vole
· Listed Threatened-  Sonoran Desert Bald Eagle and Mexican Spotted Owl
· Candidate- Yellow-billed Cuckoo and Northern Mexican Gartersnake.

Economic Values

The economics of outdoor recreation is significant in Arizona, especially when associated with water bodies, streams, and other riparian and aquatic habitats.  In 2001, a total of 39,660 Angler Use Days were documented in the Prescott AMA Basin, equating to over $6 million in economic revenue generated by angler activity within the basin.




RANEGRAS PLAIN

The Ranegras Plain Basin is in La Paz County in southwestern Arizona. The basin is characterized by a plain bordered by mountain ranges. The center of the basin is bordered by the Plomosa, New Water and Little Horn Mountains in the west and the Granite Wash and Little Harquahala Mountains in the east. Vegetation types include Lower Colorado River Valley and Arizona Uplands Sonoran desertscrub.

Important Riparian, Aquatic, and Wetland Resources

Ranegras Plain Basin contains no large or small reservoirs, perennial or intermittent streams, or major or minor springs, and contains just 16 registered stock ponds. Bouse Wash is large dry wash that drains to the Colorado River through the northern portion of the groundwater basin. Average annual rainfall is as high as 14 inches along the eastern basin boundary north of Vicksburg to a low 4 inches in the north central portion of the basin. According to the 2000 Census, the human population of this groundwater basin was less than 1000 inhabitants.  

Important Conservation Lands

· Eagletail Mountains Wilderness, BLM 
· New Water Mountains Wilderness Area, BLM: Contains important desert bighorn sheep habitat, including the New Water and Dripping Springs lambing areas.
· Kofa National Wildlife Refuge, USFWS

Federally Protected Species and Critical Habitats

Ranegras Plain Basin contains no designated critical habitat and no documented occurrences of federally listed species.

Economic Values

The economics of outdoor recreation is significant in Arizona, especially when associated with water bodies, streams, and other riparian and aquatic habitats.  In 2001, a total of 388,652 Angler Use Days were documented in the Verde River Basin, equating to over $60 million in economic revenue generated by angler activity within the basin.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/LowerColoradoRiver/documents/Volume_7_RAN_final.pdf



SACRAMENTO VALLEY

The Sacramento Valley Basin in Mohave Countyu is characterized by broad valleys and mountains along the eastern and western basin boundaries. The basin trends in a north-south direction and is bounded on the west by the Black Mountains, on the southwest by the Mohave Mountains, and on the east by the Cerbat and Hualapai Mountains.  

A small segment of the Colorado River defines the westernmost basin boundary. Vegetation is primarily semidesert grassland with smaller areas Arizona upland and lower Colorado River Sonoran desertscrub, semidesert grassland, Great Basin conifer woodland, interior chaparral and montane conifer forest. A small riparian area consisting of marsh and mesquite occurs along the Colorado River.

Important Riparian, Aquatic, and Wetland Resources

There is one perennial stream, the Colorado River, located along the northeastern basin boundary, spanning almost five miles. 

The Clark’s Grebe is a State Wildlife Species of Concern observed in this basin. Other native species observed include Flannelmouth Sucker, Baja California Treefrog, Marsh Wren, Zon-tailed Hawk, Kingman Springsnail, and Western Red-tailed Skink.

Important Conservation Lands

1. Aubrey Peak Wilderness, BLM
1. Mount Nutt Wilderness, BLM
1. Warm Springs Wilderness, BLM
1. Wabayuma Peak Wilderness, BLM
1. Havasu National Wildlife Refuge, USFWS

Several areas in this basin have been allocated by the BLM as special management lands for Desert Tortoise and Bighorn Sheep.

Federally Protected Species and Critical Habitats

Critical Habitat has been designated for Bonytail Chub.

The Southwestern Willow Flycatcher, Yuma Clapper Rail and Hualapai Mexican Vole are all endangered federally protected species observed in the basin.  The Candidate Yellow-billed Cuckoo is also found there.

Economic Values

See Report Discussion.

Web Sources

http://www.azwater.gov/azdwr/StatewidePlanning/WaterAtlas/UpperColoradoRiver/documents/Volume_4_SAC_final.pdf 


SAFFORD

The Safford Basin is within Gila, Graham and Cochise Counties, and encompasses sections of the Chiricahua Wilderness, a unique intersection between the Chihuahuan and Sonoran Deserts, and the Rocky Mountains and Mexico’s Sierra Madres.  The basin is characterized by valleys, high-elevation mountain ranges and a variety of vegetation types including Arizona uplands, Sonoran and Chihuahuan desertscrub, semidesert grassland, Rocky Mountain and montane conifer forest, Great Basin conifer woodland, madrean evergreen woodland and a small portion of Rocky Mountain subalpine forest atop Mt. Graham. Riparian vegetation includes mesquite and tamarisk on the Gila River; conifer oak, mixed broadleaf and mesquite on Ash Creek; conifer oak and mesquite on Fry Canyon; and conifer oak and mixed broadleaf on Deadman Canyon and Cave Creek and its tributaries.

Important Riparian, Aquatic and Wetland Resources

Riparian areas include the Gila River, Cave and Turkey Creeks, and San Carlos River.  Native Apache Trout have been reintroduced to Cave Creek and Gould’s Turkey has been reintroduced into several of the mountain and riparian habitats. 

The 23,000-acre Gila Box Riparian National Conservation Area (NCA) falls partially within the Safford Basin.  The NCA has four perennial waterways - the Gila and San Francisco Rivers and Bonita and Eagle Creeks.  The Gila River canyon section, known as the Gila Box, is composed of patchy mesquite woodlands, mature cottonwoods, sandy beaches, and grand buff-colored cliffs.  Several raptors can be found in the NCA including, Zone-tailed Hawks and Common Blackhawks.  The perennial creek and riparian vegetation make this a cool year-round desert oasis.

There are several State Wildlife Species of Concern observed in this basin; Lowland Leopard Frog, Peregrine Falcon, Northern Buff-breasted Flycatcher, Sonora Sucker, Speckled Dace, Arizona Shrew, Western Red Bat, and Western Yellow Bat. Other native species observed in the basin include Yellow Mud Turtle, Arizona Toad, Plains Spadefoot, Western Green Toad, Zone-tailed Hawk, Desert Sucker, Longfin Dace, Sonora Sucker, and Speckled Dace. 

Important Conservation Lands

· Gila Box Riparian National Conservation Area, BLM
· Arizona Audubon Important Bird Area; Chiricauhua Mountains
· Chiricauhua Wilderness Area, USFS
· Fishhooks Wilderness Area, USFS
· Dos Cabezas Mountains, USFS
· North Santa Teresa Wilderness, USFS
· Peloncillo Mountains, USFS
· Mt. Graham Wilderness Study Area, USFS
· Santa Teresa Wilderness, USFS
· Clarence May Memorial State Conservation Land, AZGFD
· Cluff Ranch Wildlife Area, AZGFD
· Roper Lake, AZGFD
· Roper Lake State Park, Arizona State Park
· Manhatten Claims State Conservation Land, AZGFD
· Cave Creek and Cave Creek South Fork are identified as Unique Waters, ADEQ

The Chiricahua wilderness covers the upper slopes and inner canyons of the largest mountain range in the ‘Sky Island’ region.  There are over 70 species of mammals, 46 species of reptiles, 8 amphibians, and over 170 species of birds documented in the Chiricahuas.  The varied habitats and southern location bring a variety of Mexican bird species across the border, such as the Elegant Trogon, Whiskered Screech-owl, Arizona Woodpecker, and the magnificent hummingbird—13 species are known to occur here.  Common birds in the area include Mexican Jay, Black-headed Grosbeak, Acorn Woodpecker, Yellow-eyed Junco, Painted Redstart, Grace’s Warbler, and Spotted Towhee.

Federally Protected Species and Critical Habitat

Critical Habitat has been designated for Mexican Spotted Owl, Mt. Graham Red Squirrel, Southwestern Willow Flycatcher, Razorback Sucker, and Loach Minnow.  

Federally protected species observed in the basin include:

· Listed Endangered- Gila Topminnow, Gila Chub, Desert Pupfish, Southwestern Willow Flycatcher,
· Listed Threatened- Loach Minnow, Mexican Spotted Owl, Sonoran Bald Eagle, Chiricahua Leopard Frog
· Candidate- Headwater Chub, Northern Mexican Gartersnake, Yellow-billed Cuckoo,

Economic Values

The economics of outdoor recreation is significant in Arizona, especially when associated with water bodies, streams, and other riparian and aquatic habitats.  In 2001, a total of 9,597 Angler Use Days were documented in the Safford Basin, equating to over $1 million in economic revenue generated by angler activity within the basin.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/SEArizona/documents/Volume_3_SAF_final.pdf 



SALT RIVER

The Salt River Basin intersects Navajo, Gila, Maricopa, Pinal, Graham, and Apache Counties. This basin is characterized by mid- to high-elevation mountain ranges, plateaus and canyons. Vegetation types include: Arizona upland Sonoran desertscrub; semidesert, plains and Great Basin and subalpine grasslands; interior chaparral; madrean evergreen woodland; Great Basin conifer woodland; and montane and Rocky Mountain subalpine conifer forests. Riparian vegetation includes Mesquite, mixed broadleaf and Tamarisk along the Salt River and mixed broadleaf along the Black River. Over half of this basin is managed by Native American tribes, principally the Fort Apache and San Carlos Indian reservations.

Important Riparian, Aquatic, and Wetland Resources

The Salt River, a popular whitewater rafting destination, runs east to west through the southern part of the basin from the confluence of the White and Black Rivers. There are numerous perennial streams located throughout the basin, particularly in the high elevation eastern portion, and include the Salt River, Black River, East Fork Black River, West Fork Black River, White River, East Fork White River, North Fork White River, Big Bonito Creek, Carrizo Creek, Cibecue Creek, Canyon Creek and Cherry Creek. Perennial waters also flow through many of the wilderness areas within the basin; Bear Wallow Creek, Campaign, Pinto and Tortilla Creeks, Cherry and Coon Creeks, Devils Chasm Creek, and Rock Creek.

Bear Wallow Creek flows year-round through the wilderness area, shaded by green riparian hardwoods. The creek provides a habitat for the threatened Apache Trout.

Theodore Roosevelt Lake is located in the western portion of the basin and Apache Lake, Canyon Lake and Saguaro Lake are in the vicinity of Tortilla Flat. Hawley Lake, Sunrise Lake, Crescent Lake and Big Lake are found in the high-elevation northeastern portion of the basin. The most common use of the large reservoirs is recreation; boating, fishing, camping, and other water sports.

Portions of perennial flow in Pinal Creek are supported by effluent discharge.

State Wildlife Species of Concern observed in the basin include; Lowland Leopard Frog, Northern Leopard Frog, Western Barking Frog, Peregrine Falcon, Belted Kingfisher, Common Black-Hawk, Northern Gray Hawk, Osprey, American Water Shrew, Western Red Bat, and Narrow-headed Gartersnake. Other native species observed Mogollon Rim Treefrog, Zone-tailed Hawk, Sonora Sucker, Speckled Dace, and Arizona Montane Vole.

Important Conservation Lands

· Roosevelt Lake Wildlife Area, AZGFD
· Three Bar Wildlife Area, AZGFD
· Black River and Cunningham State Conservation Lands, AZGFD
· Arizona Audubon Important Bird Area; Upper Little Colorado River Watershed, Mogollon Rim Snowmelt Draws, Blue River Complex
· Bear Wallow Wilderness Area, USFS
· Four Peaks Wilderness Area, USFS
· Salome Wilderness Area, USFS
· Salt River Canyon Wilderness Area, USFS
· Sierra Ancha Wilderness Area, USFS
· Superstition Wilderness Area, USFS
· Bear Wallow Creek, Bear Wallow Creek North Fork, and Bear Wallow Creek South Fork are identified as Unique Waters, ADEQ
· Hay Creek, Snake Creek, and Stinky Creek are identified as Unique Waters, ADEQ

Federally Protected Species and Critical Habitats

Critical habitat has been designated for the Mexican Spotted Owl, Southwestern Willow Flycatcher, Razorback Sucker, and Loach Minnow.

The Apache Trout is one of only two trout native to Arizona. It is officially designated as Arizona’s state fish, and was historically found only in the headwaters of the White, Black and Little Colorado Rivers. Once nearing extinction, the Apache trout had been reduced to 13 relict populations, all located in headwater streams that flow into the White and Black rivers within the Salt River basin.  A recovery program has restored Apache trout to much of their historic range in the White Mountains on the Fort Apache Indian Reservation (FAIR) and Apache-Sitgreaves National Forest (ASNF).  Apache Trout offer anglers a unique fishing opportunity, providing a recreational and economic asset to the state.  Apache Trout are stocked in several waters in eastern Arizona including the East Fork of the Black River, lower West Fork of the Black, the Little Colorado River in Greer, the West Fork of the LCR, and upper Silver Creek. The state also stocks some lakes, of which Lee Valley Lake is most notable.

Recovery actions for Apache Trout include stream restoration, fencing, stabilizing stream banks, managing erosion, fish barrier construction, and establishing new populations.  New populations that have been or are in the process of being restored in the Salt River basin include: 

· Bear Wallow Creek, including North and South Forks (ASNF)
· Conklin Creek (ASNF)
· Fish Creek, including Double Cienega and Corduroy creeks and Ackre Lake (ASNF)
· Hayground Creek (ASNF)
· Home Creek (ASNF)
· Stinky Creek (ASNF)
· West Fork Black River, including Thompson and Burro creeks (ASNF and FAIR)
· Wildcat Creek (ASNF)
· Paradise Creek (FAIR)
· Squaw Creek (FAIR)
· Wohlenberg Draw (FAIR)

Federally protected species observed in the basin include:

· Listed Endangered- Southwestern Willow Flycatcher, Yuma Clapper Rail, Desert Pupfish, Gila Topminnow, and Razorback Sucker
· Listed Threatened-  Chiricahua Leopard Frog, Sonoran Desert Bald Eagle, Mexican Spotted Owl, Apache Trout, and Loach Minnow, 
· Candidate- Yellow-billed Cuckoo, Roundtail Chub, Three Forks Springsnail, New Mexico meadow jumping mouse, and Northern Mexican Gartersnake

Economic Values

The economics of outdoor recreation is significant in Arizona, especially when associated with water bodies, streams, and other riparian and aquatic habitats.  In 2001, a total of 1,259,065 Angler Use Days were documented in the Salt River Basin, equating to over $196 million in economic revenue generated by angler activity within the basin. Additionally, while no calculated economic value could be identified, the Salt River Canyon provides one of only a few opportunities for white water rafting, kayaking and canoeing available in Arizona. Reservoirs in this groundwater basin provide some of the best watercraft recreation related opportunities, as well (Roosevelt, Apache, Canyon and Saguaro lakes. Water resources, primarily springs, and small streams, provide needed watering sites for an abundance of back-country wilderness experiences for back-packers and horseback riders. The water resources of the basin also provide needed water for abundant big and small game species that provide recreation opportunity for, and economic benefit from, thousands of hunters each year.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/CentralHighlands/documents/volume_5_SRB_final.pdf 


SAN BERNARDINO VALEY

San Bernardino Valley is in the extreme southeast part of the state in Cochise County. This basin is characterized by a valley flanked by two mountain ranges; Peloncillo Mountains to the east and Pedregosa Mountains on the northwest basin boundary. Vegetation is primarily semidesert grassland with smaller areas of madrean evergreen woodland and Chihuahuan desertscrub. Riparian vegetation includes Mesquite and Cottonwood and Willow along Black Draw.

Important Riparian, Aquatic, and Wetland Resources

The unique wetlands of the Yaqui River drainage support a surprising diversity of wildlife. More than 280 species of birds are drawn to the aquatic habitats in the San Bernardino Valley. The San Bernardino Cienega was historically the most extensive wetland in the region, forming an important migratory link between Mexico and North America. 

The Yaqui River drainage originates in western Chihuahua, Mexico, crosses into Arizona, then proceeds southeast to near Douglas before turning south into Sonora, Mexico. The San Bernardino Valley is dissected by ephemeral streams that flow only during rain events. However, in the central valley just north of the International Boundary, discharge from artesian wells and springs flow into Black Draw, a perennial stream on the San Bernardino National Wildlife Refuge and the largest drainage in the valley.

The wetlands and riparian habitats support a wide diversity of birds including ducks, woodpeckers, cranes, hummingbirds, and raptors. Coyote, bobcat and the occasional mountain lion, prowl through the refuges along with mule deer, whitetail deer, badger, and javelin.

Eight species of fish are native to the Yaqui River drainage, including federally endangered Yaqui Chub and Yaqui Topminnow. Yaqui Catfish and Yaqui Beautiful Shiner, each are threatened species, were once extirpated in the United States but were successfully reintroduced from Mexican populations. Other native fish to the drainage are the Mexican Stoneroller, Longfin Dace, Roundtail Chub, and Yaqui Sucker. 

State Wildlife Species of Concern observed in the basin include; Lowland Leopard Frog, Thick-billed Kingbird, Tropical Kingbird, Violet-crowned Hummingbird, Mexican Stoneroller, and Western and Yellow Bat.

Important Conservation Lands

· Arizona Audubon Important Bird Area; Chiricahua Mountains
· San Bernadino National Wildlife Refuge, USFWS
· San Bernadino Wilderness Area, USFS

Extensive watershed renovations on lower Whitewater Draw and upper Black Draw within the San Bernardino National Wildlife Refuge are resulting in a rising water table and the recovery of riparian vegetation. The refuge is internationally significant, playing a critical role in supporting populations of native fish by restoring and maintaining aquatic and riparian habitat in the United States and Mexico.

Federally Protected Species and Critical Habitats

Critical habitat has been designated for Beautiful Shiner, Yaqui Catfish, and Yaqui Chub.

Federally protected species observed in the basin include:

· Listed Endangered- Yaqui Chub, Yaqui Topminnow, and Huachuca Water-umbel
· Listed Threatened-  Chiricahua Leopard Frog, Beautiful Shiner, and Yaqui Catfish, 
· Candidate- Yellow-billed Cuckoo, San Bernadino Springsnail, and Northern Mexican Gartersnake

Economic Values

See Report Discussion.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/SEArizona/documents/Volume_3_SBV_final.pdf 
http://www.azheritagewaters.nau.edu/loc_yaqui_river.html 


SAN RAFAEL

The San Rafael Basin bisected by Cochise and Pima Counties. The sparsely populated basin is characterized by a high-elevation mountain range, the Huachuca Mountains, and a valley and Great Basin grassland and madrean evergreen woodland vegetation. Riparian vegetation includes Cottonwood and Willow and strand along the Santa Cruz River.

Important Riparian, Aquatic, and Wetland Resources

The San Rafael Basin contains the headwaters of the Santa Cruz River.  There are over 10 miles of perennial flow in the basin along the Santa Cruz River and Ramsey Canyon.  The Upper Santa Cruz River flows through rolling oak grassland hills and supports cottonwood-willow gallery forests.  

The San Rafael Valley is one of the best remaining examples in Arizona of intact native grasslands.  The native grasslands and riparian areas support a wide range of important species.  The endangered Huachuca Water-umbel grows in the river area and Chiricahua Leopard Frog, Lowland Leopard Frog, Western Barking Frog, and Sonora Tiger Salamander also depend on the riparian area.  Surface flows support Gila Chub, Gila Longfin Dace, Gila Topminnow, Desert Sucker and Sonora Sucker.  Mexican Spotted Owl, Yellow-billed Cuckoo, Elegant Trogon, Bald Eagle, Zone Tailed Hawk, and Northern Buff-breasted Flycatcher can also be found in the basin.
The Arizona Shrew and Brown Vinesnake are also State Wildlife Species of Concern observed in this basin.

Important Conservation Lands

· San Rafael Ranch State Natural Area, Arizona State Park
· Miller Peak Wilderness Area, USFS
· Bog Hole Wildlife Area, AZGFD
· Arizona Audubon Important Bird Area; Huachuca Mountains

Arizona State Parks acquired the San Rafael State Natural Area from The Nature Conservancy and it remains under a conservation easement along with 17,000 acres of deed-lands.  The State Natural Area is managed to preserve the native grasslands as well as the historic San Rafael Ranch buildings.

Federally Protected Species and Critical Habitats

Critical Habitat has been designated for Mexican Spotted Owl and Huachuca Water-umbel.

Federally protected species observed in the basin include:

· Listed Endangered- Sonora Tiger Salamander, Gila Chub, Gila Topminnow, Madrean Ladies’-tresses
· Listed Threatened- Chiricahua Leopard Frog and Mexican Spotted Owl
· Candidate- Arizona Tree Frog, Yellow-billed Cuckoo, Huachuca Springsnail, and Northern Mexican Gartersnake

Economic Values

See Report Discussion.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/SEArizona/documents/Volume_3_SRF_final.pdf 

SAN SIMON WASH

The San Simon Wash Basin in Pima County is characterized by plains and valleys bordered by mountain ranges including the Baboquivari Mountains on the southeastern basin boundary. Vegetation types include Lower Colorado River Valley and Arizona Uplands Sonoran desertscrub, semidesert grassland and madrean evergreen woodland along the eastern basin boundary.

Important Riparian, Aquatic, and Wetland Resources

State Wildlife Species of Concern observed in the basin include; Lowland Burrowing Treefrog, Western Narrow-mouthed Toad. Other native species observed in the basin include Sonoran Green Toad and Arizona Mud Turtle.

Important Conservation Lands

Approximately 99 percent of lands within the San Simon Wash Basin are Tohono O’odham lands. Very small portions of other conservation lands intersect this basin, including:

· Organ Pipe Cactus National Monument and Wilderness, NPS
· Baboquivari Peak Wilderness, USFS
· Buenos Aires National Wildlife Refuge, USFWS

Federally Protected Species and Critical Habitats

No Critical Habitat has been designated within the basin.

Federally protected species observed in the basin include Candidate species Yellow-billed Cuckoo and Northern Mexican Gartersnake

Economic Values

See Report Discussion.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/LowerColoradoRiver/documents/Volume_7_SSW_final.pdf 

SANTA CRUZ AMA

The Santa Cruz Active Management Area (AMA) in Pima County is characterized by mid to high elevation mountains surrounding the Santa Cruz River Valley. Vegetation types include southwestern grassland, madrean evergreen woodland and riparian species, principally found along the Santa Cruz River and Sonoita Creek.

From its headwaters in the San Rafael Valley, the river flows southward approximately 9 miles and enters Mexico.  During its 35 mile course through Mexico, the river continues its southward flow for a short distance and then bends northward and enters Arizona five miles east of Nogales.  Within the United States, the Santa Cruz River continues northward for 65 miles from Nogales to Tucson, where it continues beyond to the confluence of the Gila River. 

Important Riparian, Aquatic, and Wetland Resources

The Santa Cruz Valley contains several stretches of natural river flow, important riparian and grassland habitats, unfragmented wildlife migration corridors, and diverse plant and animal communities, including numerous endangered species.  Wastewater is discharged from Nogales and Rio Rico into the river drainage of the Santa Cruz supporting the riparian habitats.  The river flows on the surface through much of the upper valley in the San Rafael Valley and Sonora, supporting many native and migratory species.  The ephemeral reaches support woody riparian vegetation of mostly cottonwood and willow; density and diversity increase as the river progresses southward toward the perennial section.

An abundance of birds inhabit the Santa Cruz Valley, and waterfowl migrate through in the spring and fall.  The Northern Goshawk, a rare woodland raptor, occasionally hunts for birds and rodents in the foothills. 

Sonoita Creek provides a unique array of species from endangered fish to butterflies and birds.  The lush riparian area provides habitat for over 200 species of birds.  Gray Hawks nest in the large Fremont Cottonwoods and occasionally Zone-tailed Hawks and common Black Hawks can be seen.  Thick-bill Kingbirds and Northern Beardless Tyrannulets can also be found along Sonoita Creek. 

The TNC Sonoita Creek Preserve protects a Fremont Cottonwood, Goodding Willow riparian forest.  Arizona Black Walnut, Velvet Nesquite, Velvet Ash, Netleaf Hackberry, and various willows are also found in slightly different habitats throughout the preserve. 

Cienega wetlands, a once common feature of the Sonoita Creek floodplain are now rare in Arizona.  A significant number of rare and sensitive plant species are found in the Sonoita Creek watershed including, Huachuca Water Umbel, Santa Cruz Striped Agave, and the Santa Cruz Beehive Cactus.

State Wildlife Species of Concern observed in the basin include; Lowland Leopard Frog, Western Barking Frog, Western Narrow-mouthed Toad, Peregrine Falcon, Bald Eagle, Black-bellied Whistling-Duck, Elegant Trogon, Osprey, Tropical Kingbird, Violet-crowned Hummingbird, Gila Topminnow, and Brown Vinesnake.

Important Conservation Lands

· Sonoita Creek State Natural Area, Arizona State Park
· Patagonia Lake State Park, Arizona State Park
· Tubac Presidio State Historic Park, Arizona State Park
· Sonoita Creek Preserve, The Nature Conservancy
· Coal Mine Spring Wildlife Area, AZGFD
· Arizona Audubon Important Bird Area; Sonoita Creek State Natural Area, Patagonia Lake State Park, Santa Rita Mountains
· Mt. Wrightson Wilderness, USFS
· Pajarito Wilderness, USFS

Federally Protected Species and Critical Habitats

Critical Habitat has been designated for Mexican Spotted Owl.  The Santa Cruz Valley harbors two federally endangered plants, Huachuca Water Umbel and Madrean Ladies'-tresses, as well as the rare Wilcox Fishhook Cactus.  The endangered Gila Topminnow, thought once to be one of the most common fish in southern Arizona and the Gila Chub, a federal candidate species, survive in the perennial segments of the river, as do several sensitive species of frogs and reptiles.  The endangered Sonoran Tiger Salamander is endemic to the San Rafael Valley. 

Other federally protected species observed in the basin include:

· Listed Endangered- Southwestern Willow Flycatcher
· Listed Threatened- Mexican Spotted Owl and Chiricahua Leopard Frog
· Candidate- Northern Mexican Gartersnake and Yellow-billed Cuckoo, 


Economic Values

The economics of outdoor recreation is significant in Arizona, especially when associated with water bodies, streams, and other riparian and aquatic habitats.  In 2001, a total of 88,811 Angler Use Days were documented in the Santa Cruz AMA Basin, equating to over $17 million in economic revenue generated by angler activity within the basin.

Web Sources

http://www.azwater.gov/azdwr/StatewidePlanning/WaterAtlas/ActiveManagementAreas/documents/Volume_8_SAN_final.pdf 
http://www.azheritagewaters.nau.edu/loc_Sonoita.html 


SHIVWITS PLATEAU

Shivwits Plateau Basin in Mohave County is characterized by plateaus, canyons and cliffs. Vegetation is primarily Great Basin conifer woodland, Great Basin and Mohave desertscrub and Plains and Great Basin grassland with small areas of Rocky Mountain and madrean montane forest and interior chaparral.

Important Riparian, Aquatic, and Wetland Resources 

Water resources in the Shivwits Plateau Basin consist of three perennial streams:  Boulder Wash; Colorado River, and Diamond Creek.  There are as many as 56 springs.  Spring Canyon is the major spring and has a discharge rate of 331 gallons per minute.

With an elevation of 4000 to 6000 feet, and the highest point reaching 7072 feet at Mount Dellenbaugh, the vegetation in the Shivwits Plateau Basin is diverse.  In the higher elevations Rocky Mountain and madrean montane conifer forest can be found along with cedar trees.  The lower elevations consist of giant Mojave Yucca, Great Basin conifer woodland, Great Basin and Mohave Desert scrub, Great Plains and Great Basin grassland, and small areas of interior chaparral.  Shrubs at the lower elevation include sagebrush and blackbrush.  Mountain Star-lily and Red Alum Root are a few of the flowering plants that grow in the basin.  Perennial grasses in the Shivwits Plateau region include Bottlebrush Squirreltail, and Blue Grama.

Wildlife that inhabits the Shivwits Plateau Basin include, desert mule deer, desert big horn sheep, Kaibab squirrel, and mountain lion.  Birds of prey include American Peregrine Falcon, Turkey Vulture, and Red-tailed Hawk.  Some of the types of fish that can be found in this area include Flannelmouth Sucker, Humpback Chub, and Speckled Dace.  Other species observed in the basin include the Great Basin Spadefoot Toad, Western Mastiff Bat, and Wild Turkey.

Important Conservation Lands

Land in the Shivwits Plateau Basin is primarily owned by the Bureau of Land Management and the National Park Service.  

· Grand Canyon-Parashant National Monument, BLM
· Mount Logan Wilderness, BLM
· Grand Wash Cliffs Wilderness, BLM

Federally Protected Species and Critical Habitats

Critical Habitat has been designated along the Colorado River for Razorback Sucker.  

There are several endangered species known to occur in the Shivwits Plateau Basin.  These include the California Condor, Mexican Spotted Owl, and Southwestern Willow Flycatcher.  The Humpback Chub is another federally protected species found in this basin.

Economic Values

See Report Discussion.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/WesternPlateau/documents/Volume_6_SHV_final.pdf 



TONTO CREEK

Tonto Creek in Gila County is characterized by mid-elevation mountain ranges. Vegetation types include Arizona Uplands Sonoran desertscrub, semidesert grassland, interior chaparral, Great Basin conifer and madrean evergreen woodlands and montane conifer forests. Riparian vegetation is found along streams including mixed broadleaf, tamarisk and mesquite along Tonto Creek.

The basin is bound on the north by the Mogollon Rim, on the east by the Sierra Ancha Mountains, and on the west by the Mazatzal Mountains.  Elevations range from 7,800 feet above mean sea level in the Mazatzal Mountains to 2,200 feet above mean sea level at Roosevelt Lake where Tonto Creek terminates. 

Important Riparian, Aquatic, and Wetland Resources

The unique geographic character of the Mogollon Rim provides a wide diversity of vegetation types and ecosystems.  The Tonto Creek Basin contains diverse vegetation types such as the Madrean evergreen woodland, which occurs in small areas in the eastern part of the Tonto Creek at elevations of about 5,000 to 6,000 feet.  Semidesert grasslands occur in valleys between the desert and woodlands or chaparral at elevations between 3,500 and 5,000 feet and are found south of Payson in the Tonto Creek Basin. Arizona upland Sonoran desertscrub covers parts of the basin below about 3,500 feet.  

Along the riparian areas in the basin there is a combination of mixed broadleaf, Cottonwood and Willow, strand and Mesquite vegetation.  Canyon habitat consists of Cottonwood, Willow, Arizona Walnut, Sycamore, and Maple.  Perennial streams in this basin include Tonto Creek, Haigler Creek, Spring Creek, Dell Shay Creek, Houston Creek, Christopher Creek, Greenback Creek, Gordon Canyon Creek, Marsh Creek, Rye Creek, Lambing Creek, Horton Creek, East Fork Horton Creek and Dick Williams Creek—equaling approximately 69 stream miles.  Because of the high elevations and associated higher rainfall and snowfall, this area is included in the state’s most important water producing watersheds, the Salt and Verde Rivers.  This watershed is in the area that contains the greatest concentration of perennial streams found in the state, which in turn support extensive riparian habitat.

A wide range of riparian birds occur in the basin including, Heron, Belted Kingfisher and Osprey.  American Dipper can also be found at the hatchery and along Tonto Creek, during the fall and winter.  Riparian breeding birds along the creek include Common Black-Hawk, Peregrine Falcon, Rufous, Black-chinned, and Broad-tailed Hummingbird, Black Phoebe, Warbling Vireo, American Robin, Bridled Titmouse, Virginia’s and MacGillivray’s Warblers, Black-headed Grosbeak, and occasionally Indigo Bunting.  Merriam’s Turkey, Band-tailed Pigeon, Acorn Woodpecker, Nuthatches, Towhees, and a variety of other woodland birds also frequent the area.  The hatchery raises Arizona’s state fish, the Apache Trout, as well as Rainbow, Brook and Cutthroat Trout.  White-tailed Deer, Elk, Black Bear, Abert’s Squirrel, Arizona Gray Squirrel, Rock Squirrel, and Mantled Ground Squirrel are also found in the area.  Reptiles and amphibians inhabiting the hatchery grounds and Tonto Creek include Mexican Gartersnake, Terrestrial Gartersnake, Sonoran Mountain Kingsnake, Arizona Black-tailed Rattlesnake, Clark’s Spiny Lizard, Madrean Alligator Lizard, Greater Short-horned Lizard, Plateau Lizard, Many-lined Skink, Canyon and Arizona Treefrog, Lowland Leopard Frog, and Arizona Toad. Other native fish observed in the basin include Desert Sucker, Longfin Dace, Sonora Sucker, and Speckled Dace.

Important Conservation Lands

· Mazatzal Wilderness, USFS
· Hellsgate Wilderness, USFS
· Salome Wilderness, USFS
· Arizona Audubon Important Bird Area; Mogollon Snowmelt Draws
· Tonto Creek Fish Hatchery, AZGFD - Management goals of the hatchery are to provide for the continued operation of fish culture activities, to protect and enhance the wildlife habitat of the property, and to provide public outdoor recreation opportunities like wildlife watching and educational interpretation.

Federally Protected Species and Critical Habitats

Critical Habitat is designated for the Mexican Spotted Owl and for Southwestern Willow Flycatcher along the Tonto Creek as it flows into Roosevelt Lake. Critical habitat is also being proposed by the Fish and Wildlife Service for spikedace in this basin.  

Other Federally protected species that are known to occur in the basin are the threatened Bald Eagle, and the endangered Lesser Long-nosed Bat, Arizona Hedgehog cactus, Chiricahua Leopard Frog, and Yuma Clapper Rail.  


Other federally protected species observed in the basin include:

· Listed Endangered- Southwestern Willow Flycatcher, Gila Topminnow
· Listed Threatened- Bald Eagle , Mexican Spotted Owl
· Candidate- Northern Mexican Gartersnake, Yellow-billed Cuckoo, Headwater Chub

Economic Values

The economics of outdoor recreation is significant in Arizona, especially when associated with water bodies, streams, and other riparian and aquatic habitats.  In 2001, a total of 12,928 Angler Use Days were documented in the Tonto Basin, equating to over $2 million in economic revenue generated by angler activity within the basin. Water resources, primarily springs, and small streams, provide needed watering sites for an abundance of back-country wilderness experiences for back-packers and horseback riders. The water resources of the basin also provide needed water for abundant big and small game species that provide recreation opportunity for and economic benefit from, thousands of hunters each year.

Web Sources

http://www.wildlifeviewingareas.com/wv-app/ParkDetail.aspx?ParkID=82
http://www.azgfd.gov/outdoor_recreation/wildlife_area_tonto_creek.shtml 
http://www.americansouthwest.net/arizona/tonto_creek/canyon.html
http://www.adwr.state.az.us/azdwr/StatewidePlanning/RuralPrograms/OutsideAMAs_PDUSFS_for_web/CentralHighlands/tonto_creek.pdf
http://www.adwr.state.az.us/azdwr/StatewidePlanning/WaterAtlas/CentralHighlands/Streams/TontoCreek.htm
http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/CentralHighlands/documents/Volume_5_TON_final.pdf 

TUCSON AMA

The Tucson Active Management Area (AMA) in Pima and Pinal Counties is characterized by mid to high elevation mountains and broad alluvial basins. The Tucson AMA surrounds the municipal area of Tucson.  Land designated by the 1980 Groundwater Management Act as an area that relies heavily on mined groundwater.  Vegetation types include Lower Colorado River and Sonoran Upland desertscrub, southwestern grassland, interior chaparral, madrean evergreen woodland and small areas of petran montane conifer forest. Riparian vegetation is found along some watercourses, notably Sabino and Romero Creeks and at Arivaca Cienega.

Important Riparian, Aquatic, and Wetland Resources

The Tucson AMA also contains over 40 miles of perennial flow along Arivaca Creek, Cienega Creek, Madera Canyon Creek, Romero Canyon Creek, Sabino Creek, Santa Cruz River, Sycamore Canyon, Sutherland Wash and an unnamed tributary to Madera Canyon.  The Tucson AMA encompasses the Avra and Altar Valleys.  The Lower Santa Cruz River and lower Cienega Creek cross the basin. 

The Tucson AMA supports an amazing diversity of Sonoran Desert and Sky Island habitats.  Aquatic species such as the Chiricahua Leopard Frog, Western Narrow-mouthed Toad, Desert Pupfish, Gila Chub, Gila Topminnow, Arizona Mud Turtle, Huachuca Water-umbel, and Arizona Giant Sedge can be found in the Tucson AMA.  The Santa Cruz River and other riparian habitats provide a critical winter stopover for migratory and native birds such as the Black-bellied Whistling-Duck, Great Blue Heron, Mexican Spotted Owl, Osprey, Southwestern Willow Flycatcher, Yellow-billed Cuckoo, and Tropical Kingbird.  Western Yellow Bat, Arizona Shrew, Huachuca Water Umbel, Goodding Onion, Fallen Ladies’-tresses and Northern Mexican Gartersnakes, among many others, can also be found in the Tucson AMA.

Other State Wildlife Species of Concern observed in the basin include; Lowland Leopard Frog, Western Barking Frog, Peregrine Falcon, Elegant Trogon, Northern Buff-breasted Flycatcher, Northern Gray Hawk, Thick-billed Kingbird, Violet-crowned Hummingbird, Arizona Shrew, and Brown Vinesnake.

Important Conservation Lands

· Buenos Aires National Wildlife Refuge, USFWS
· Pusch Ridge Wilderness Area, USFS
· Pajarita Wilderness Area, USFS
· Mount Wrightson Wilderness Area, USFS
· Rincon Mountain Wilderness Area, USFS
· Arizona Audubon Important Bird Area; Sabina and Bear Creeks, Sycamore Canyon, Pajarita Mountains, Santa Rita Mountains, Arivaca Cienega, Arivaca Creek, California Gulch
· Saguaro National Park, NPS
· Saguaro Wilderness Area, NPS
· Tucson Mountain State Conservation Land, AZGFD
· Arivaca Lake, AZGFD
· Anza National Historic Trail, BLM
· Coyote Mountain Wilderness Area, BLM
· Baboquivari Creek Wilderness Area, BLM
· Ironwood Forest National Monument, BLM
· Altar Valley Ranch, Pima County Preserve
· Canoa Ranch, Pima County Preserve
· Tucson Mountain Park, Pima County
· Tortolita Mountain Park, Marana/Pima County
· Pima County Sonoran Desert Habitat Conservation Plan, Pima County
· Arthur Pack Regional Park, Pima County
· Catalina State Park, Arizona State Park

Federally Protected Species and Critical Habitats

Critical Habitat designated for Mexican Spotted Owl, Gila Chub, and Sonora Chub.

Federally protected species observed in the basin include:

· Listed Endangered- Huachuca Water-umbel, Southwestern Willow Flycatcher, Desert Pupfish, Gila Chub, and Gila Topminnow
· Listed Threatened- Mexican Spotted Owl, Chiricahua Leopard Frog, and Sonora Chub
· Candidate- Northern Mexican Gartersnake and Yellow-billed Cuckoo, 

Economic Values

The economics of outdoor recreation is significant in Arizona, especially when associated with water bodies, streams, and other riparian and aquatic habitats.  In 2001, a total of 29,208 Angler Use Days were documented in the Tucson AMA Basin, equating to over $4 million in economic revenue generated by angler activity within the basin.

Web Sources

http://www.azwater.gov/azdwr/StatewidePlanning/WaterAtlas/ActiveManagementAreas/documents/Volume_8_TUC_final.pdf 



UPPER HASSAYAMPA

The Upper Hassayampa basin is located predominantly in Yavapai County, east of Skull Valley on the northerly limit of the basin.  The southerly limit is in northern Maricopa County and just south of Wickenburg. The basin is characterized by mid-elevation mountains and valleys. Vegetation types include Arizona Upland Sonoran and Mohave desertscrub, semidesert grassland, interior chaparral and small areas of montane conifer forest. Riparian vegetation including Mesquite and Cottonwood and Willow is found along the perennial portions of Hassaympa River.

Important Riparian, Aquatic, and Wetland Resources

The Hassayampa River is the primary surface drainage through the basin.  It runs north to south through the center and is fed by drainage from the Bradshaw, Weaver and Date Creek Mountains.  French Gulch, Ash Creek, Weaver Creek, Minnehaha Creek, Lion Creek, Martinez Wash and Antelope Creek also supply surface runoff into the Hassayampa River.  

Much of the southern portion of this basin is identified as an important wildlife linkage for the bighorn Sheep, Badger, Mountain Lion, Mule Deer, Black-tailed Jackrabbit, Desert Tortoise, Gila Monster, hawks and several fish species. State Wildlife Species of Concern observed in the basin include the Common Black-Hawk, Peregrine Falcon, Snowy Egret, and Western Yellow Bat. Other native species known to occur in the basin include Arizona Toad, Zone-tailed Hawk, Desert Sucker, Longfin Dace, and Western Red-tailed Skink.  

Important Conservation Lands

· Hassayampa River Canyon Wilderness, BLM
· TNC Hassayampa River Preserve

Federally Protected Species and Critical Habitats

Critical Habitat has been designated for the Mexican Spotted Owl.

The Endangered Southwestern Willow Flycatcher and Candidate Yellow billed Cuckoo are also found in the Cottonwood-Willow forests in the riparian areas of the Hassayampa River.  

Other Federally protected species observed in the basin include:

· Listed Endangered- Southwestern Willow Flycatcher, Desert Pupfish, Gila Topminnow, 
· Listed Threatened- Mexican Spotted Owl
· Candidate- Yellow-billed Cuckoo

Economic Values

The Upper Hassayampa Basin is vital to Arizona’s cattle industry, providing grazing and ranching areas.  Other development competition for land and water are not expected to change in the foreseeable future. A variety of big and small game hunting opportunities contribute to the economy of the local community of Wickenburg and the southern end and Prescott at the northern of the basin.

Web Sources

Bureau of Land Management (BLM)
United States Forest Service (USUSFS, Prescott Forest)
United States Fish and Wildlife Service (USFWS)
Arizona Game and Fish Department (AZGFD)
Arizona Department of Water Resources (ADWR)
Wildlife Linkages (NAU)
http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/CentralHighlands/documents/Volume_5_UHA_final.pdf 
http://www.nature.org/ourinitiatives/regions/northamerica/unitedstates/arizona/placesweprotect/hassayampa-river-preserve.xml



UPPER SAN PEDRO

The Upper San Pedro Basin located predominantly in Cochise County is characterized by a large valley flanked by a series of mountain ranges. Vegetation is primarily semidesert grassland and Chihuahuan desertscrub with smaller areas of madrean evergreen woodland, plains and Great Basin desertscrub and Rocky Mountain and montane conifer forest. Riparian vegetation includes Cottonwood, Willow, Mesquite and Tamarisk along the San Pedro River and conifer oak and mixed broadleaf along Gardner, Ramsey and Miller Canyons.

Important Riparian, Aquatic, and Wetland Resources

The Upper San Pedro Basin contains a portion of the San Pedro River – one of the last remaining free flowing desert rivers in the world.  The Upper San Pedro Basin contains over 100 miles of perennial flows through much of the San Pedro Riparian National Conservation Area (SPRNCA), the Babocomari River, Bass Canyon, Carr Canyon, Double R Canyon Creek, Miller Canyon, Ramsey Canyon, Garden Canyon Creek, and Turkey Creek.

The SPRNCA provides habitat for over 375 species of birds including, Elegant Trogon, Great Blue Heron, Green Kingfisher, Mexican Duck, Mexican Spotted Owl, Southwestern Willow Flycatcher, Tropical Kingbird, Yellow-billed Cuckoo, Zone-tailed Hawk, and Violet-crowned Hummingbird.  Amphibians such as Arizona Treefrog, Chiricahua Leopard Frog, Western Barking Frog, Western Green Toad, and Lowland Leopard Frog also depend on the riparian corridors.  Many important native fish call the Upper San Pedro home: Gila Chub, Speckled Dace, Gila Longfin Dace, Desert Pupfish, Gila Topminnow, Sonoran Sucker and many others.  The Huachuca Water-umbel, Madrean Ladies’-tresses, Thurber’s Bog Orchid and many other unique plants thrive in this riparian area, adjacent mesquite bosque, and dense Sacaton grasslands.   

Other State Wildlife Species of Concern observed in the basin include; Peregrine Falcon, Black-bellied Whistling-Duck, Common Black-Hawk, Mississippi Kite, Northern Buff-breasted Flycather, Northern Gray Hawk, Arizona Shrew, Western Red Bat and Western Yellow Bat.

Important Conservation Lands

· San Pedro Riparian National Conservation Area, BLM
· BLM Conservation Easements – Upper San Pedro River
· Las Cienegas National Conservation Area, BLM
· Miller Peak Wilderness, USFS
· Redfield Canyon Wilderness, USFS
· Galiuro Wilderness, USFS
· Rincon Mountain Wilderness, USFS
· Coronado National Memorial, NPS
· Conservation Easements – Babacomari Ranch
· Ramsey Canyon Preserve, The Nature Conservancy
· Appleton-Whittell Audubon Research Ranch
· Arizona Audubon Important Bird Area; Huachuca Mountains, San Pedro Riparian National Conservation Area, Audubon Research Ranch
· Kartchner Caverns, Arizona State Park
· Tombstone Courthouse State Historic Park, Arizona State Park

The BLM SPRNCA contains nearly 57,000 acres of protected land in Cochise County.  The Nature Conservancy and Arizona Land and Water Trust also protect large acreages under conservation easement along the Babocomari River.  The BLM continues to manage the SPRNCA for scientific study and is involved in ongoing restoration efforts to the river and watershed.

Federally Protected Species and Critical Habitats

Critical Habitat designated for Mexican Spotted Owl, Huachuca Water Umbel, and Gila Chub.

Federally protected species observed in the basin include:

· Listed Endangered- Southwestern Willow Flycatcher, Desert Pupfish, Gila Topminnow, Gila Chub, Sonora Tiger Salamander, Huachuca Water-umbel, and Madrean Ladies’-tresses
· Listed Threatened- Mexican Spotted Owl and Chiricahua Leopard Frog
· Candidate- Arizona Treefrog, Yellow-billed Cuckoo, Huachuca Springsnail, and Northern Mexican Gartersnake

Economic Values

The economics of outdoor recreation is significant in Arizona, especially when associated with water bodies, streams, and other riparian and aquatic habitats.  In 2001, a total of 28,584 Angler Use Days were documented in the Upper San Pedro Basin, equating to over $4 million in economic revenue generated by angler activity within the basin.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/SEArizona/documents/Volume_3_USP_final.pdf 


VERDE RIVER

The Verde River Basin is within Yavapai and Coconino Counties. It is characterized by mid-elevation mountain ranges and valleys with high elevation areas along its north central boundary. Vegetation types include Arizona Upland Sonoran desertscrub, semidesert and plains and Great Basin grasslands, interior chaparral, Great Basin conifer woodland, montane conifer forests and a very small area of Rocky Mountain subalpine conifer forest in the vicinity of Humphreys Peak. Riparian vegetation is found along streams including mixed broadleaf and mesquite along the Verde River and mixed broadleaf along other streams such as West Clear Creek, Wet Beaver Creek and Oak Creek.

Important Riparian, Aquatic, and Wetland Resources

The Verde River Basin contains the Verde River, one of Arizona’s largest perennial waters.  The 170-mile long Verde River drains much of central and northern Arizona, generally flowing south to its confluence with the Salt River. Sullivan Lake, an artificial reservoir at the confluence of the Big Chino and Williamson Valley Washes, is the headwater of the Verde River.  From Sullivan Lake, the Verde flows freely for 125 miles before reaching Horseshoe Reservoir.  Perennial tributaries, including Oak Creek, Wet Beaver Creek, and West Clear Creek, as well as ephemeral washes, supply base flow to the Verde River. 

The Verde River and associated riparian vegetation provide high-quality wildlife and fish habitat.  Until the 1890s, the riparian zone was over a mile wide in places, creating a series of marshes and sloughs that provided habitat for a variety of plants and animals. Common riparian vegetation consists of strand, mixed broadleaf and cottonwood willow communities, wet meadows and emerging marshlands.  Important species include Cattail, Bulrush, Freemont Cottonwood, Gooding Willow, Arizona Sycamore, and Arizona Alder. 

The ecologically important Verde River provides extensive woody riparian and wetland vegetation, and contains critical habitat for a diversity of native aquatic and riparian-dependent species.  Thirty-one native and sport fisheries occur in the Verde River.  Many aquatic, terrestrial, arboreal and aerial animal species depend directly or indirectly upon the river and its tributaries. Included within the Verde River's flora and fauna are plants and animals listed as threatened or endangered by Arizona or the federal government.

The Verde River riparian zone is a critical flyway for migratory birds.  The Verde River supports a high density of breeding birds; over 200 resident and neo-tropical migratory bird species have been recorded.  Species such as the federally endangered Southwestern Willow Flycatcher and the Yellow-billed Cuckoo depend on the river’s woody riparian forests of cottonwood, willow and ash.  Other species include the Peregrine Falcon, Desert Bald Eagle, Summer Tanager, Osprey, Vermillion Flycatcher, Blue-throated Hummingbirds, and Great Blue Herons.  The Verde River supports the largest number of Bald Eagle nesting sites of any river in the state. 

Native fish populations in the upper Verde River are among the most diverse in Arizona. Historically the Verde River supported sixteen native fish species; only ten remain including the federally endangered Razorback Sucker and Colorado Pikeminnow, as well as the threatened Spikedace and Gila Chub. Additionally, the Verde River is one of three Arizonan rivers that sustain populations of River Otter. 

Other State Wildlife Species of Concern observed in the Verde Basin include the following: Lowland Leopard Frog, Northern Leopard Frog, Peregrine Falcon, Common Black-Hawk, Bobolink, Belted Kingfisher, Navajo Mexican Vole, Western Red Bat, and Narrow-headed Gartersnake.

Page Springs State Fish Hatchery is located along the banks of Oak Creek and is the state’s largest coldwater fish hatchery, producing nearly 700,000 trout annually. Located nearby is Bubbling Ponds Fish Hatchery which produces not only sportfish, but also native fish species (razorback suckers and Colorado pikeminnow) used for native fish conservation and recovery efforts.  The Audubon Society designated the riparian habitat near the hatcheries and along Oak Creek as an Important Bird Area. The Page springsnail is found only at the Page Springs spring complex, from which several main springs and other minor springs arise.

The West Fork of Oak Creek, a tributary of Oak Creek, is another perennial stream in the Verde Basin that provides fish and wildlife habitat. Oak Creek Canyon and its perennial streams are a popular destination, second only to the Grand Canyon. 

Wet Beaver Creek is a perennial stream with one major tributary, Dry Beaver Creek. Wet Beaver Creek flows through secluded canyons and the Wet Beaver Wilderness Area before flowing through Montezuma Well and Montezuma Castle, eventually reaching the Verde River near Camp Verde.  Wet Beaver Creek provides habitat for stocked trout as well as dense riparian vegetation for numerous species of songbirds.  The perennial waters in the Wet Beaver Wilderness attract large numbers of wildlife, including elk, deer, bear, mountain lion, and a variety of smaller mammals, reptiles, and birds.

Important Conservation Lands
1. Apache Creek Wilderness, USFS
1. Arizona Audubon Important Bird Area; Lower Oak Creek, Tuzigoot NPS
1. Cedarbench Wilderness, USFS
1. Dead Horse Ranch State Park, Arizona State Park
1. East Verde River Wild and Scenic River, USFS
1. Fort Verde State Historic Park, Arizona State Park
1. Fossil Creek Wild and Scenic River: In 2009 Congress designated a portion of Fossil Creek as a federal Wild and Scenic River. Fossil Creek is a major tributary of the Verde River with outstanding and remarkable scenic, fish and wildlife, historic and cultural values. Fossil Creek flows through two congressionally designated wilderness areas (Fossil Springs and Mazatzal Wilderness Areas) and underwent an extensive successful multi-agency restoration in 2005, USFS   
1. Fossil Creek Wilderness, USFS
1. Fossil Springs Wilderness, USFS
1. Four Peaks Wilderness, USFS
1. Gap Creek Wild and Scenic River, USFS
1. Gibson Wildlife Area, AZGFD
1. Granite Mountain Wilderness, USFS
1. Houston Creek Wild and Scenic River, USFS
1. Jerome State Historic Park, Arizona State Park
1. Juniper Mesa Wilderness, USFS
1. Mazatzal Wilderness, USFS
1. Munds Mountain Wilderness, USFS
1. Oak Creek and West Fork Oak Creek are identified as Unique Waters, ADEQ
1. Page Springs Hatchery, AZGFD
1. Pine Mountain Wilderness, USFS
1. Red Rock Secret Mountain Wilderness, USFS
1. Red Rock State Park, Arizona State Park
1. Slide Rock State Park, Arizona State Park
1. Sunflower Flat State Conservation Land, AZGFD
1. Sycamore Canyon Wilderness, USFS
1. Tavasci Marsh, NPS: Situated in the backwaters of the upper Verde River, Tavasci Marsh is one of the largest marshes in Arizona. Designated an Important Bird Area by the National Audubon Society, the marsh supports one of the most diverse bird gatherings in Arizona. Cattails and other wetland vegetation provide nesting and habitat for hundreds of bird species including the notable Red-winged Blackbird and the threatened Bell's Vireo.  Herons, egrets, finches, wrens and flycatchers flourish in the dense marsh vegetation. Frogs and turtles are abundant in the marsh.  River Otter and beaver are also present; beaver activity supplemented restoration efforts. 
1. Tonto Natural Bridge State Park, Arizona State Park
1. Tuzigoot National Monument, NPS
1. Upper Verde River Wildlife Area (796 acres), AZGFD: A 796-acre property located along the Upper Verde River and lower Granite Creek managed for riparian habitat and to maintain native fish diversity. 
1. Verde River Greenway State Natural Area, Arizona State Parks: Designated in 1987, this six mile, 700-acre stretch of Verde River was identified by state officials as a critical natural resource that needed protection and management. This reach, located between Clarkdale and the Bridgeport State Route 89A Bridge, is part of the Arizona State Parks system.
1. Verde Wild and Scenic River: In 1984, Congress designated a forty mile stretch of the Verde River as a Wild and Scenic River for its outstanding remarkable scenic, fish and wildlife, historic and cultural values.  The Wild and Scenic Verde River flows through the Mazatzal Wilderness Area. 
1. West Clear Creek Wilderness, USFS
1. Wet Beaver Creek Wilderness, USFS
1. Woodchute Wilderness, USFS

Federally Protected Species and Critical Habitats

Critical habitat has been designated for the Mexican Spotted Owl, San Francisco Peaks Groundsel, Gila Chub, Razorback Sucker, Southwestern Willow Flycatcher, and Spikedace.

Federally protected species observed in the basin include:

1. Listed Endangered- Southwestern Willow Flycatcher, Gila Topminnow, Gila Chub, Yuma clapper Rail, Colorado Pikeminnow, Razorback Sucker, and Hualapai Mexican Vole
1. Listed Threatened- Mexican Spotted Owl, Chiricahua Leopard Frog, Bald Eagle, Apache Trout, and Spikedace
1. Candidate- Yellow-billed Cuckoo, Page Springsnail, Northern Mexican Gartersnake, Headwater Chub, and Roundtail Chub, 

Renovation (chemical treatment) of Stillman Lake in the Upper Verde River was undertaken to remove non-native aquatic predators and prepare the habitat for reintroduction of Razorback Suckers. Candidate Roundtail Chub have already been reintroduced into Stillman Lake.

Economic Values

The economics of outdoor recreation is significant in Arizona, especially when associated with water bodies, streams, and other riparian and aquatic habitats. In 2001, a total of 388,652 Angler Use Days were documented in the Verde River Basin, equating to over $60 million in economic revenue generated by angler activity within the basin.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/CentralHighlands/documents/volume_5_VRB_final.pdf 
http://www.azheritagewaters.nau.edu/loc_verderiver.html 


VIRGIN RIVER

The Virgin River Basin in Mohave County is characterized by the Virgin Mountains on the south, the Virgin and Beaver Dam Mountains on the east, the Utah state line on the north, and the Nevada state line on the west.  The primary surface hydrologic features are the Virgin River, which flows from the northeast corner to the Arizona-Nevada state line on the west and the Beaver Dam Wash. Vegetation is primarily Mohave desertscrub with smaller areas of Great Basin desertscrub, Great Basin conifer woodland, interior chaparral and a small area of Rocky Mountain and madrean montane conifer forest. Riparian vegetation along the Virgin River is predominantly tamarisk.

The Virgin River flows through Arizona from the Utah border downstream over 30 miles to the Nevada border.  After a winding route through the colorful foothills on the east side of the Beaver Dam Mountains the river enters the Virgin River Gorge. For ten miles the river slices through steep metamorphosed sandstones. To the south in the Virgin Mountains Mt. Bangs stands on the southern border of the basin and marks the highest point (8012 feet).  The river emerges abruptly from the gorge and flows into the broad Virgin River Valley.  A few miles farther downstream it is joined by the short perennial reach of Beaver Dam Wash just before it passes Littlefield, a small town, but the largest in the basin. Another dozen miles through Mohave desertscrub and riparian vegetation dominated by salt cedar brings the trip to an end at the Nevada border, the lowest point in the basin (1600 feet).

Important Riparian, Aquatic, and Wetland Resources

The Virgin River and the short reach of Beaver Dam Wash flowing into the Virgin from the north just above Littlefield are the only significant surface water resources in the basin.  During summer low flows, irrigation diversions can reduce flow at springs and surface waters. The mean annual flow of the Virgin River at Littlefield is about 175,000 acre-feet.  The highest flow recorded at Littlefield was nearly 600,000 acre-feet in 2005.  Most of the annual flow comes as spring snow melt runoff and contributions from the springs in the gorge. 

The canyon riparian areas are relatively narrow from the Utah border through the gorge, but widen after the river emerges from the gorge. The vegetation includes Willow and riparian brush, but for its entire length in Arizona, riparian areas are completely dominated by Tamarisk. Although the diversity of the riparian habitat is limited, the endangered Southwestern Willow Flycatcher and other species still manage find suitable habitat. 

An important aquatic resource is the habitat provided by the Virgin River for several native fish species, including two federally listed endangered species, the Woundfin and the Virgin River Chub. The Virgin River in Arizona is also habitat for additional state Wildlife Species of Concern.  These include the Flannelmouth sucker, the Virgin Spinedace, and the Speckled Dace.

Lowland Leopard Frog, Peregrine Falcon, Common Black-Hawk and Virgin Spinedace are all State Wildlife Species of Concern observed in this basin. The Virgin River and its tributary, Beaver Dam Wash, are important perennial streams supporting several species of threatened fish.

Important Conservation Lands

The Bureau of Land Management manages nearly 92 percent of the land in basin. The remaining acreage is divided between state trust land and private ownership.  BLM-managed land includes two wilderness areas, The Beaver Dam Mountain Wilderness on the north side of the Virgin River Gorge, and the Piute Wilderness on the south side of the gorge. BLM also manages three “Areas of Critical Environmental Concern in the basin:” the Beaver Dam Slope, the Virgin River Corridor, and the Virgin Slope. These are areas where special management is needed to protect important historical, cultural, scenic, and natural areas, or to identify areas hazardous to human life and property. 

Federally Protected Species and Critical Habitats

The entire length of the Virgin River, including within Arizona, has been designated as Critical Habitat for two federally listed endangered species, the Woundfin and the Virgin River Chub. Sections of Virgin River riparian areas, mostly above the Virgin River Gorge, have also been designated as Critical Habitat for the federally listed Southwestern Willow Flycatcher. Substantial areas of the Virgin River Basin below the gorge have also been designated critical habitat for the Mohave Desert Tortoise.   

Federally protected species found in the basin include the Endangered Southwestern Willow Flycatcher, Virgin River Chub, and Woundfin.  Candidate Yellow-billed Cuckoo is also found here.

Economic Values

Although data on economic contribution of water-dependent activities is not available for the Virgin River, some recreational activity does occur.  A recreation area is maintained by BLM on the river above the gorge. Also, some rafting does occur during spring high flows. 

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/WesternPlateau/documents/Volume_6_VRG_final.pdf 



WESTERN MEXICAN DRAINAGE

The Western Mexican Drainage Basin is split by Yuma and Pima Counties. It is characterized by desert valleys and low elevation mountain ranges. Vegetation types include Lower Colorado River Valley and Arizona Uplands Sonoran desertscrub.

Important Riparian, Aquatic, and Wetland Resources

Located along the southwest border with Mexico, there are no perennial flows in the Western Mexican Drainage Basin.  There is one major spring, the Quitobaquito, and less than half a dozen minor springs.  While the nature of the resources suggests that there is very little in the way of surface water related environmental values, most of the basin is within the Cabeza Prieta National Wildlife Refuge and the Organ Pipe Cactus National Monument.  The Quitobaquito springs supports a population of the Quitobaquito Pupfish, while the refuge is home to the Sonoran pronghorn, both of which are endangered species.  In both cases, there are numerous species of birds and wildlife that are associated with both of these areas.

Other State Wildlife Species of Concern observed in the basin include the Western Narrow-mouthed Toad and Tropical Kingbird. 

Important Conservation Lands

· Cabeza Prieta National Wildlife Refuge, USFWS
· Organ Pipe Cactus National Monument, NPS 

Federally Protected Species and Critical Habitats

Critical habitat has been designated for the Quitobaquito Pupfish.

The Endangered Yuma Clapper Rail and Quitobaquito Pupfish, and Candidate Sonoyta Mud Turtle are federally protected species observed in this basin.

Economic Values

See Report Discussion.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/LowerColoradoRiver/documents/Volume_7_WMD_final.pdf 



WILLCOX

The Wilcox Basin located in Cochise and Graham Counties is characterized by a series of medium-high to high-elevation mountain ranges. Vegetation is primarily semidesert grassland with smaller areas madrean evergreen woodland and Rocky Mountain and montane conifer forest. Riparian vegetation includes conifer oak and mixed broadleaf on Turkey Creek and conifer oak on Rucker Canyon.

Important Riparian, Aquatic, and Wetland Resources

Willcox Play is a sparsely vegetated desert grassland, strongly dominated by alkalai Sacaton and Saltgrass, with some cover of Little Bluestem and other grasses.  Shrub cover increases towards the periphery, with saltbushes, mesquites and non-native tamarisk. Scattered Fremont cottonwood and Goodding’s willow grow in or along the network of ditches that have been built to drain sections of the playa over the past century.  The playa also supports a population of a rare plant species, the Chiricahua Mountain tansy-aster.  Willcox Playa is best known to the public for its wintering population of Sandhill Cranes that migrate to the playa in large numbers, particularly in wet winters.  It is not unusual to see several thousand cranes in winter at the power plant ponds viewing area on the southwest side of the playa, or at the Arizona Game and Fish Department’s 600-acre Wildlife Area on the southeast side.  The cranes feed and court, migrating after February to their summer breeding grounds in the northern Great Plains. 

Willcox Playa also supports other large water birds, including White-faced Ibis, as well as many raptors, including several wintering hawks.  Red-tailed Hawks, Northern Harriers, Harris’s Hawks, Prairie Falcons, Bald and Golden Eagles, as well as Caracaras, /Great Horned Owls, and Burrowing Owls all make use of this surprisingly diverse habitat.  The shrubs and trees on the periphery of the playa support migrating Northern Flickers, White-necked Ravens, and many songbird species.  Sometimes more than 10,000 birds will congregate at the playa.

An array of other vertebrates also lives on and around Willcox Playa.  Surveys have revealed several distinctive amphibian and reptile species, including Chiricahua and Plains Leopard Frogs as well as Texas Horned Lizards.  Mammals include Desert Cottontails, Black-tailed Jackrabbits, Kangaroo Rats, other desert herbivorous rodents, and Collared Peccaries.

Less well known is the extraordinary diversity of tiger beetles found at Willcox Playa, one of the highest concentrations in a single small area in the United States.  These beautiful, metallic, day-flying predators abound in the grass and open patches of soil near water (11 species) and in the uplands (6 species) around the playa.  Several endemic species exist there, including the Willcox Nevada tiger beetle and the Sulphur Springs Williston’s tiger beetle.  The high diversity of tiger beetles on and around the playa may be related to the quality of the habitat and the proximity of the site to northern Mexico, which has a great abundance of tiger beetle species. 

The Willcox Basin is a closed basin that drains into Willcox Playa.  The Willcox Basin contains over 30 miles of perennial flows through Big Bend Creek, Big Creek, Grant Creek, Leslie Creek, Post Creek, Rucker Canyon, Soldier Creek, Turkey Creek, and Ward Canyon.  The Willcox Basin contains historic ranch and farmland in the Sulphur Springs Valley between the Chiricahua and Pinaleno Mountains on the southern end and the Dragoon and Galiuro Mountains to the north. 

The Willcox Basin, especially the western slopes of the Chiricahuas, contains a broad diversity of wildlife.  American Avocet, American Peregrine Falcon, Black-necked Stilt, Elegant Trogon, Mexican Spotted Owl, White-faced Ibis, Yellow-billed Cuckoo and Zone-tailed Hawk all make homes in the Basin.  The Basin’s streams provide aquatic habitat for Apache Trout, Mexican Stoneroller, Yaqui Chub, Yaqui Longfin Dace, Chiricahua Leopard Frog, Plains Leopard Frog and Western Green Toad.  Arizona Shrew, Cockrum’s Desert Shrew, White-bellied Long-tailed Vole and Western Red Bat all live in this diverse region along with a diversity of plant species that mingle on this intersection between the Sonoran Desert and Chihuahuan Desert.  Other State Wildlife Species of Concern include the Bald Eagle, Gray Catbird, Northern Buff-breasted Flycathcer, and Violet-crowned Hummingbird.

Important Conservation Lands

· Chiricahua National Monument, NPS
· Mt. Graham Wilderness Study Area, USFS
· Chiricahua Wilderness, USFS
· Dos Cabezas Mountains Wilderness, USFS
· Arizona Audubon Important Bird Area; Willcox Playa, Chiricahua Mountains
· Willcox Playa Wildlife Area, AZGFD
· Leslie Canyon National Wildlife Refuge, USFWS
· Galiuro Wilderness Area, USFS

The Willcox Playa IBA and Wildlife Area are managed to optimize waterfowl habitat for migratory birds that winter at the playa.

Willcox Playa is managed for multiple purposes.  The Arizona Game and Fish Department Wildlife Area is managed to support wildlife habitat in perpetuity, and to maintain opportunities for public hunting and other forms of wildlife-oriented recreation. 

Federally Protected Species and Critical Habitats

Critical Habitat designated for Mexican Spotted Owl and Mt Graham Red Squirrel.

Federally protected species observed in this basin include the Endangered Yaqui Chub, Threatened Apache Trout, Mexican Spotted Owl and Chiricahua Leopard Frog, and Candidate Yellow-billed Cuckoo.

Economic Values

The economics of outdoor recreation is significant in Arizona, especially when associated with water bodies, streams, and other riparian and aquatic habitats.  In 2001, a total of 9,712 Angler Use Days were documented in the Willcox Basin, equating to over $1 million in economic revenue generated by angler activity within the basin.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/SEArizona/documents/Volume_3_WIL_final.pdf 
http://www.azheritagewaters.nau.edu/loc_wilcox_playa.html 


YUMA

The Yuma basin in Yuma County is characterized by desert valleys and mountain ranges. Vegetation type is Lower Colorado River Valley Sonoran desertscrub. The Gila and Colorado River confluence is located in this basin.

Important Riparian, Aquatic, and Wetland Resources

The Colorado River is the major source and drain for the region.  The Gila River joins the Colorado within the basin, but it is regulated and managed upstream such that there is no downstream flow, except during flood events.  However, the many agricultural returns to the river channel maintain abundant surface flow and a diverse riparian gallery along the lower Gila valley. There are no additional perennial streams in the area.  Colorado River flow into the basin is determined by outflow from Imperial Dam. Colorado River outflow from the basin into Mexico is defined by treaty and strictly managed.

Game fish species in the Colorado River are Channel Catfish, Flathead Catfish, Largemouth Bass, Smallmouth Bass, Striped Bass, Rainbow Trout, Carp, Crappie, Bluegill, Sunfish, and Tilapia. Fortuna Pond, constructed within the lower Gila River floodplain also provides angler opportunities for similar species.

Mittry Lake, north of Yuma, is operated jointly by BOR, BLM, and Arizona Fish and Game Department.  Mittry Lake has about 600 acres of open water surface, significant marshlands with cattails and bulrushes, and is part of a 2,400 acre wildlife habitat.  The primary purpose of Mittry Lake is for hunting and fishing.  The most common fish caught in Mittry Lake are Largemouth Bass, crappie, Channel and Flathead Catfish, tilapia, Bluegills, and carp.  There are also bullfrogs, Bullhead Catfish, Redear and Green Sunfish.  Hunting is for waterfowl, dove, quail, and rabbit.

The larger mammals in the area are Javelina, Coyotes, Bobcat, and Mule Deer.  There are Desert Bighorn Sheep in limited locations. There is a large, diverse bird population along the river and at Mittry Lake, including the Cattle-Egret.  The Cattle-Egret is common in Europe and Africa, and migrated on its own to South America in the 18th century and then spread to North America.

The Great Blue Heron, Least Bittern, California Black Rail, Great Egret, Snowy Egret, Western Yellow Bat, and Lowland Leopard Frog are species of concern to the state of Arizona.

Important Conservation Lands

· Mittry Lake Wildlife Area, AZGFD
· Yuma Quartermaster Depot State Historic Park, Arizona State Park
· Yuma Territorial Prison State Historic Park, Arizona State Park
· Audubon Important Bird Area; Lower Colorado River Gadsen Riparian Area, Mittry Lake Wildlife Area

Constructed wetlands in the Yuma Basin provide habitat for many rare and endangered birds along the Colorado River. The Lower Colorado River Multi-Species Conservation Program (MSCP) is a coordinated, comprehensive, long-term multi-agency effort to conserve and work towards the recovery of endangered species, and protect and maintain wildlife habitat on the Lower Colorado River.  The MSCP covers areas up to and including the full-pool elevations of Lakes Mead, Mohave and Havasu and the historical floodplain of the Colorado River from Lake Mead to the United States-Mexico Southerly International Boundary, a distance of about 400 river miles.  Conservation measures currently focus on the area from Hoover Dam to the border, but may include Grand Canyon in the future. The MSCP’s purposes are to protect the Lower Colorado River environment while ensuring the certainty of existing river water and power operations, address the needs of threatened and endangered wildlife under the Endangered Species Act, and reduce the likelihood of listing additional species along the Lower Colorado River. 

Federally Protected Species and Critical Habitats

There are no critical habitat areas within the basin.

Endangered birds known to occur in the basin are the Yuma Clapper Rail, and Southwestern Willow Flycatcher, along with the threatened Desert Bald Eagle.  The Yellow-billed Cuckoo is classified as a candidate on the federal list.  

Economic Values

The economics of outdoor recreation is significant in Arizona, especially when associated with water bodies, streams, and other riparian and aquatic habitats.  In 2001, a total of 83,999 Angler Use Days were documented in the Yuma Basin, equating to over $13 million in economic revenue generated by angler activity within the basin.

Web Sources

http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/LowerColoradoRiver/documents/Volume_7_YUM_final.pdf 


ADDITIONAL REFERENCES

Flood Flow Studies

Bill Williams

Defining Ecosystem Flow Requirements for the Bill Williams River, Arizona - Streamflow-Biota Relations: Mammals, Reptiles, Amphibians, and Floodplain Invertebrates (Chapter 6), Andersen 2006b.  This chapter discusses both impacts of animals to elements of ecosystem structure such as vegetation and flows and the effects of flow regime on the animals. It also covers the importance of floods in redistributing mammals, and limited analysis of flow-vegetation-animal relationships.

Bill Williams River Water Management Plan, BWRC Technical Committee, 1994. This report identifies some available literature on flow requirements and flow responses of biota in the BWR ecosystem, and makes flow prescriptions tied to predicted and preferred outcomes for plants and wildlife. In some places, expert opinion appears to drive formulation of quantitative prescriptions more than do documented flow requirements. Relation to flood flows: Riparian resources will greatly benefit from significant increases in base flow amounts and duration for all seasons. Recommended flushing flow releases will provide benefits similar to a natural flooding event and eliminate mortality of riparian vegetation due to extended inundation. For wildlife, dramatic improvement is achieved in keeping the lake above 1100 feet and restoring riparian communities downstream. Bald eagles will benefit from an improved fish forage base and the restoration of cottonwood and willow habitats for nesting and perching activities.

Defining Ecosystem Flow Requirements for the Bill Williams River, Arizona - Summary of Unified Ecosystem Flow Requirements for the Bill Williams River Corridor (Chapter 8), Hautzinger, Warner, Hickey, Beauchamp 2006. This chapter synthesizes flow requirements (floods and baseflows; defined by purpose, magnitude, frequency, timing, duration, rate of change, and uncertainties) for all biotic elements of the river and riparian ecosystem. The experts identified hypotheses for flow requirements as well as areas of uncertainty or information gaps. According to experts, small floods, which range from 100 ft3/s to 5,000 ft3/s, should occur annually to every five years. Small floods of this size and frequency are believed to improve herbaceous growth, litter decomposition, fish spawning, and beaver dam removal and other forms of general cleansing.  Moderate floods, which range from 10,000 ft3/s to 30,000 ft3/s, are needed every 5 to 10 years to stimulate mixed recruitment of cottonwood and willow.  Large floods, greater than 30,000 ft3/s, occurring approximately every 25 years should lead to nonnative fish blowouts and affect the distribution of woody vegetation.

Ecosystem effects of environmental flows: modeling and experimental floods in a dryland river, Shafroth et al 2010. This paper is about the development of a quantitative approach (modeling) to predict ecosystem needs/responses to dam releases. The authors specifically identify the "Sustainable Rivers Project" as based on the holistic approach (Thame 2003) known as 'ecological sustainable water management.' They also specifically identify their approach as interchangeable with other basins in other parts of the world. Relation to floods: the authors quantified the effects of small experimental floods on native and exotic riparian trees, beaver dam integrity, and flow-adapted benthic macro invertebrate groups.

Defining Ecosystem Flow Requirements for the Bill Williams River, Arizona - Streamflow-Biota Relations: Birds (Chapter 4), van Riper and Paradzick 2006. This chapter describes responses of major bird groups to flood flows and low flows, using the connection of riparian birds to the riparian plant community to connect their needs to stream flow and fluvial processes. Synthesis provided of quantitative knowledge about timing of flows needed for SWFL and western yellow-billed Cuckoo. Relation to flows: Floods that inundate flood plains and terraces can enhance herbaceous vegetation productivity and increase associated food resources such as seeds or insects. Flows transport resources down the BWR and influence deepwater resources by river and delta nutrient upwelling. Deepwater birds respond to deeper water regions along the river behind beaver dams and in deep scoured pools. During high flood events, water levels and turbidity increase in the stream and especially in the delta, hiding underwater prey. Higher flows and flood events that are ultimately needed to bring sediment for sandbar building negatively influence shallowwater bird numbers on the BWR. These higher flow events remove some of the dense stands of cattail (Typha spp.), bring outside nutrients for the shallowwater birds’ prey base, and create shallow pools and backwater marshes along the entire river corridor, thus ultimately enhancing shallowwater-bird habitat. Large flood events that cause numbers of bird, herp, and mammal deaths will enhance resources for scavengers along the entire drainage by harming or killing potential prey. Large-magnitude flood events can result in vegetation destruction and removal, channel migration, and floodplain sediment erosion and deposition. While these processes may remove preferred habitat of some avian taxa, the resulting reworked flood plain can create a more complex landscape pattern of available habitats, including sites for establishment of new cohorts of woody vegetation, and can increase available avian niches. Smaller magnitude floods can result in more spatially limited establishment of new cohorts, which tends to be (proximally and ultimately) more beneficial for avian communities.

Defining Ecosystem Flow Requirements for the Bill Williams River, Arizona - Streamflow-Biota Relations: Riparian Vegetation (Chapter 3), Shafroth & Beauchamp 2006a. This chapter summarizes some of the general connections between flow and riparian vegetation (including flood flows), as well as some details for species that have been the subject of more intensive study, such as the recruitment parameters needed for cottonwood and known relationships between herbaceous species and flows/flood flows.

Colorado River 

Responses of Salix gooddingii and Tamarix ramosissima to flooding, Tallent-Halsell, N.G. and L.R. Walker 2002. This paper looks at the growth rates and survivorship of TAMRAM and SALGOO in a controlled greenhouse experiment on the responses they have to different hydroperiods (i.e. flood timing) and then compares this to the anecdotal results of restoration projects along lake shores. It posits that restoration must include a look at whether species will survive the hydrologic cycle/regime of the site. 

Colorado River between Glen Canyon Dam and Lake Mead

2008 High-flow experiment at Glen Canyon Dam benefits Colorado River Resources in Grand Canyon National Park. Melis et al (USGS) 2010. This is a brief summary of the HFE experiments on the Colorado River. The results of the experiment for several variables are summarized (i.e. building sandbars, supporting riparian vegetation, and maintaining aquatic food web), but the methods, flow amounts, quantified results, etc. are not presented. Riparian vegetation responses: snatching defeat from the jaws of victory and vice versa. 

Kearsley, M.J.C. and T.J. Ayers 2009. This study compared the vegetation and surface conditions of nine plots along the Colorado River before and after the 1995 flood event. This study quantified the differences in total vegetative cover (20 percent reduction), total classification cover to riparian and wetlands (no significant change), the effects of vegetation canopy (significant for lowest layer), an effect on soil seed banks (sites lost roughly 45 percent of the seeds and 30 percent of species richness), the effect of loss of litter (no significant across samples), and the homogenization of substrates due to the loss and burial of fine sediments. This study also found no significant recruitment of TAMRAM following the flood. Effects of high-flow experiments from Glen Canyon Dam on abundance, growth, and survival rates of early life stages of rainbow trout in the Lees Ferry Reach of the Colorado River,

Korman, J., M. Kaplinski, T.S. Melis. 2010. This study reports on the effects of HFEs in 2004 and 2008 on the early life stages of rainbow trout in the Lees Ferry Reach on the basis of monthly sampling of redds and the abundance of age-0 trout (fertilization to about 1-2 months from emergence) and their growth during a seven year period between 2003 and 2009. Multiple lines of evidence indicate that the March 2008 HFE resulted in a large increase in the survival rates of the age-0 trout because of improved habitat conditions. The age-0 abundance in July 2008 showed a fourfold increase. The statistical analyses that were conducted predict and confirm the ages of the fish, but no analysis was done that specifically ties the fish population to the quantity or magnitude of the HFE. Riparian vegetation response to the March 2008 short-duration high-flow experiment- Implications of timing and frequency of flood disturbance on nonnative plant established along the Colorado River below Glen Canyon Dam. 

Ralston, B.E. 2010. As part of the HFE, USGS monitored total plant species richness, nonnative species richness, plant percent cover, percent organic matter, and total carbon (from sediment samples) in Grand Canyon riparian vegetation zones immediately following and 6 months after the 2008 HFE. These comparisons were used to determine if susceptibility to nonnative species establishment varied among riparian vegetation zones and if the timing of the HFE affected nonnative plant establishment success. The HFE resulted in no change in riparian zones for nonnative cover, but significant variation in nonnative species richness. These results suggest that riparian zones subject to intermittent disturbance and near the river under normal dam operations are more susceptible to nonnative species introductions following a disturbance. Timing of the HFE is also a factor affecting the types of species that can become established. (quoted from the abstract). 

Short-term effects of the 2008 high-flow experiment on macroinvertebrates in Colorado River below Glen Canyon Dam, Arizona, Rosi-Marshall, E.J., T.A. Kennedy, D.W. Kincaid, W.F. Cross, H.A.W. Kelly, K.A. Behn, T.White, R.O. Hall Jr., C.V. Baxter. 2010. This paper reports on the effects of the High-flow experiment on the benthic macro-invertebrates of the Colorado River below Glen Canyon dam. The effects persisted as long as the study (15 months). The effects included increased in drifting invertebrates and initial decreases in the benthic biomass of some taxa at some sites. For other species, short-term reductions in biomass did not persist and these taxa recovered in 4 to 6 months. In contrast, downstream sites had no significant reduction in total assemblage biomass, but some taxa were lower following the HFE. Some taxa are more susceptible to the HFE than others. These data can be coupled with food resource data for fishes. 

Biological implications of the 1996 Controlled Flood, Valdez, R.A, J.P. Shannon, and D.W. Blinn. 1999. This paper provides an overview of the effects of the 1996 controlled flood on the biological resources of the Colorado River in Grand Canyon. Elevated dam releases can enhance production of aquatic resources by stimulating primary productivity and consumer biomass. Sand deposits bury riparian vegetation and leaf litter for later use. Can affect fish spawning and channel margins, though this event did not result in any significant near term changes in these activities. It also discusses the relative success or failure of the flood to alter these resources for management purposes, and provides management recommendations for future floods.

Middle Gila

Shifting dominance of riparian Populus and Tamarix along gradients of flow alteration in western North American rivers, Merritt, D.M. and N.L. Poff 2010. This paper discusses the changes from POPFRE to TAMRAM domination along riparian areas throughout the western U.S. They sampled along numerous rivers and quantified the successful recruitment of TAMRAM under various flow conditions. They created an index of flow modification (IFM) to correlate vegetation conditions with hydrologic alteration. Studied flow alteration but not biological variables on the BWR and San Pedro; studied both on the Gila, Colorado, Little Colorado, and Verde. This paper also includes recommendations for restoration of Populus.

San Pedro River between international border and confluence with Gila River

Response of herbaceous riparian plants to rain and flooding on the San Pedro River, Arizona, USA, Bagstad, K.J., J.C. Stromberg, and S.J. Lite 2005. Study compares cover, richness, and distribution of six functional groups of herbaceous plants after a large fall flood and small monsoon floods and rains along a longitudinal (upstream-downstream) gradient of flood intensity. Overall, the post-flood increased richness and cover of the herbaceous plants.
Effects of stream flow intermittency on riparian vegetation of a semiarid region river (San Pedro River, Arizona), Stromberg et al 2005. Stromberg and others (2005) explore the relationship between streamside herbaceous vegetation to changes in stream flow permanence, cover (hydric and mesic) and surface flows, flood disturbance and interannual variation, and, to some degree, channel morphology. Conclusions also pertain to the availability of groundwater. 

San Pedro Riparian National Conservation Area 

Hydrologic Requirements of and Consumptive Ground-water Use by Riparian Vegetation along the San Pedro River, Arizona, Leenhouts et al. 2006. This study characterizes the status and variability of hydrologic factors within the riparian system, relates spatial and temporal aspects of riparian changes and condition to the hydrologic variables, and derives groundwater use rates to determine riparian groundwater use by species within the SPRNCA, including yearly variation. The study also identifies responses to flooding in plant cover, composition and growth rates. Floods stored substantial water in the stream banks and alluvial aquifer, which released slowly for about 12 months and maintained flow in the river at places that were dry during parts of later study years. Periodic floods of varying size and timing increase diversity by providing the physical disturbance that allows for establishment of a wide range of ruderal and pioneer plant species. A brief summary of values of streamflow and riparian bird habitat is also included.

San Pedro River 

Ecology and Conservation of the San Pedro River - Breeding and Migratory Birds: Patterns and Processes (Chapter 8), Brand, L.A., D.J. Cerasale, T.D. Rich 2009. This chapter summarizes bird/vegetation relationships in the San Pedro, before and after livestock grazing cessation. It does describe bird relationships with both surface (direct) and groundwater (indirect), but many of the connections are with vegetation (which in turn reflects disturbance or flows). Relationship to floods: page 164 has a brief description of how floods and fires have a short and long term impacts on bird populations (i.e. reduced canopy, species that nest near ground have habitat destroyed). 

Managing stream flow regimes for riparian ecosystem restoration (abstract), Stromberg, J., S. Lite, and V. Beauchamp 2003.  This paper provides a summary of vegetation responses along the San Pedro and the Verde Rivers in response to changing flow regimes (i.e. reduced stream rates and altered flood regimes) by looking at the impact of flood flows and groundwater availability on the establishment and survivorship of tree and shrub species. Some light management recommendations included.

Santa Cruz - Las Cienegas National Conservation Area

State of the Las Cienegas National Conservation Area: Gila topminnow population status and trends, 1989-2005. Bodner, G. , J. Simms, and D. Gori 2007. This report summarizes the population status of Gila topminnow at Cienega Creek, looking at statistically significant declines in the population and speculating cause/effect. There is no direct correlation with instream flow monitoring, but some anecdotal evidence that changes resulting from flooding and drought may have impacted the habitat conditions. Relation to flood flows: Extreme flooding events may lead to habitat destruction/changes in stream features. 

Santa Cruz River 

Hydrologic function and channel morphologic analysis of the Santa Cruz River at the North Simpson Site, Briggs, M.K., C. Magirl, S. Hess 2007. This report focuses on the physical characteristics of the lower Santa Cruz River as it crosses the North Simpson Farm site, specifically addressing the reach's channel morphologic and hydrologic characteristics (i.e. increased alluvial deposition on floodplain). Changes in morphology and vegetation were monitored over time. This report also focused on the influence of effluent on the vegetation and hydrology of the site. A summary of flood discharges and frequency in the Santa Cruz (pg 17) as well as the impact of anthropogenic flood control in the area is also included. 

ASSESSMENT REPORT WATER-RIGHT APPLICATION NO. 33-96733 FOR INSTREAM-FLOW  MAINTENANCE.  Middle Reach Rincon Creek. NPS 2008. Summer flooding, particularly during the hot dry months of May and June, is important for wetting floodplain soils and recharging shallow groundwater during the time of year when evapotranspiration rates are at their highest and soil moisture is available.

Upper Santa Cruz River valley from border to Pima County line 

Land use and disturbance interactions in dynamic arid systems: Multiscale remote sensing approaches for monitoring and analyzing riparian vegetation change. Villarreal, M.L. 2009. The dissertation identifies the problem of loss of riparian habitats, discusses the causes of the declines worldwide, and uses the Santa Cruz River as a case study to test whether remote sensing can be used to monitor vegetation changes in response to natural and anthropogenic changes. There are three separate studies within the dissertation, each presented separately within the appendices. 1. The Influence of wastewater subsidy, flood disturbance, and neighboring land use on current and historical patterns of riparian vegetation in a semi-arid watershed. 2. Mapping and monitoring change in riparian vegetation distribution, structure, and composition with Landsat TM and regression tree models. 3. The Influence of disturbance legacies, historical vegetation change, and local environmental conditions on spatial patterns of riparian tree mortality.

Upper Gila (and Verde River, Salt River, Sycamore Creek, Bonita Creek, Eagle Creek, San Francisco River, Aravaipa Creek, lower Colorado River)

Differential Selection by Flooding in Stream-fish communities of the arid American Southwest, Minckley, W.L. and G.K. Meffe 1987. This paper explains some of the morphological and physiological adaptations of native fish which, in turn, express their dependence/evolution in context of flood regimes in arid lands. The advantage over nonnative fish was demonstrated through sampling before and after flooding to determine the persistence of native populations, as well as in controlled experiments where the researchers observed fish response to high flume conditions. The paper concludes with a statement that in order to protect endangered species, floods must also be allowed to persist, and that managers try to perpetuate naturalness in stream habitats rather than controlling and manipulating discharge. It also cautions against the generation of "optimal" instream flows based on min/max and mathematical modeling in arid land systems.

Verde

Flow regulation of the Verde River, Arizona encourages Tamarix recruitment but has minimal effect on Populus and Salix stand density. Beauchamp, V.B., and J.C. Stromberg 2007. This study links the recruitment of TAMRAM, POPFRE, and SALGOO to flood events approx. five years before vegetation sampling occurred. It finds that the recruitment of POPFRE and SALGOO is not affected by dam regulation along the Verde River, by comparing proximate reaches that are unregulated and regulated. This conclusion only pertains to changes/stability at the stand level, not the landscape-level changes of forest extent. Discusses major flooding events and the recruitment of POP and SAL and TAM as well as how changes to flood cycles impacts recruitment success. 

Instream flow models for mixed deciduous riparian vegetation within a semiarid region, Stromberg, J.C. 1993. This study finds that riparian abundance (foliage area, stem basal area, and stand width) vary in response to flow volumes--more specifically, that they increased significantly with growing season flow volume. Tree species richness was also linked to flood size with the greatest richness occurring at streams with intermediate flow magnitudes. These correlations were modeled and have management implications for riparian habitats. 

Managing stream flow regimes for riparian ecosystem restoration (abstract), Stromberg, J., S. Lite, and V. Beauchamp 2003.  This paper provides a summary of vegetation responses along the San Pedro and the Verde Rivers in response to changing flow regimes (i.e. reduced stream rates and altered flood regimes) by looking at the impact of flood flows and groundwater availability on the establishment and survivorship of tree and shrub species. Some light management recommendations included.

Verde - Sycamore Creek, Oak Creek

Influence of stream flow regime and temperature on growth rate of the riparian tree, Platanus wrightii, in Arizona, Stromberg 2001b. This study was a straightforward assessment of the growth response of P. wrighttii to water availability and temperature. This included a look at the importance of seasonal floods (summer and winter) and the corresponding growth of P. wrightii in both seasons. Some management implications are made.


Economic Impact Studies

Lower Colorado

(Marcus 2009, 12)Marcus (2009): This study looked at the differential economics of various management alternatives for the Glen Canyon Dam flows in terms of electricity production. 

(Bureau of Reclamation 2008)Bureau of Reclamation (2008): This is an environmental assessment that documents the current conditions in Glen, Marble, and Grand Canyons below the Glen Canyon Dam.  It describes the proposed action to release experimental flows from the dam between 2008 and 2010. This proposal is designed to help assess long-term benefits to the conservation of the endangered humpback chub and fine sediment along the Colorado River downstream of the Glen Canyon dam. This document reviews a study assessing the economic value of recreational activities below the Glen Canyon Dam.  Values were determined by looking at flow scenarios and the corresponding money expected to be spent as a result of those flow levels (i.e. on rafting, food, lodging, etc. to participate in a below-Dam recreational activity).  The recreational activities were valued at$25.7 million (1995 nominal dollars) and supported 585 jobs.  However, the proposed high flow events are “likely” to decrease the recreational value below the Dam by $75,000 to $100,000.

San Pedro

(Pima County 2009b)Pima County (2009b), pp. 3-4: This paper describes the known environmental water needs for the preservation of existing vegetation and for restoration projects in Pima County, using data collected from other studies. It also describes potential sources of water and mechanisms to secure water for these environmental water needs. Has lit review of valuation surveys done by other authors, which states that the economic value of “dedicating water to support urban riparian conservation and enhancement” to projects like “wildlife watching [contributes] $1.5 billion dollars…annually to Arizona’s economy”. 

(Leenhouts, Stromberg, and Scott 2006, 154)Leenhouts et al. (2006), p.103: This study includes a brief summary of streamflow and riparian bird habitat value.

Orr and Colby(Orr and Colby 2002, 14) (2002): This report characterizes the economic contribution of visitors to natural areas in the Upper San Pedro River through a social survey.

Santa Cruz

Pima County (2009b): This paper describes the known environmental water needs for the preservation of existing vegetation and for restoration projects in Pima County, using data collected from other studies. It also describes potential sources of water and mechanisms to secure water for these environmental water needs. Has lit review of valuation surveys done by other authors, which states that the economic value of “dedicating water to support urban riparian conservation and enhancement” to projects like “wildlife watching [contributes] $1.5 billion dollars…annually to Arizona’s economy”. 

(Bark et al. 2009, 1465-1475)Bark et al. (2009), p. 1470: This analysis aimed to determine the value people place on proximity to quality habitat, focusing on indicators of the condition of habitat. It uses an analysis of home prices in Tucson within a riparian buffer, variation among school districts and floodplain. Three of four habitat variables were significant and positive- DIVERSITY, WETNESS, and UPCONN.

(Bourne 2007)Bourne (2007), pp. 64-67: This study used hedonic analysis to determine the real estate/riparian value connection in Rio Rico and Tubac. It used a straightforward distance to riparian area function to explain house prices, without any quantification of what the riparian area looked like or what the values were. Because this was riparian habitat restored by effluent flows, the study showing that home values went up is significant.

(Bark-Hodgins, Osgood, and Colby 2006, 191)Bark-Hodgins et al. (2006), p.203: This chapter reviews the various methods for pairing hedonic analyses with remotely sensed data and provides one such analysis of SAVI values paired with real estate data to conclude quantitatively the value of real estate in proximity to riparian areas and places with relatively high greenness values. It also discusses the threats to these areas.

(Colby and Wishart 2002, 14)Colby et al. (2002): This report quantifies the relative values of houses sold in various proximities to riparian corridors.

Verde

(West, Smith, and Auberle 2009, 9)West et al (2009), pp. 4-6: this paper reports on the social valuation of the Verde River watershed. Using social survey of 35 respondents, this paper reports the findings of written surveys and interviews that were conducted to interpret how people value the Verde River, for use/option/non-use and servicing/provisioning/regulating/cultural reasons.
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