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INTRODUCTION
Springs are among the most biologically diverse, ecologically interactive, and culturally important terrestrial ecosystems, in both arid and mesic landscapes, and exist in an array of types and settings (Stevens et al. 2021). Although often small in area, springs function as biological hotspots of aquatic, wetland and riparian diversity, and function as keystone (highly interactive) ecosystems that play disproportionally important roles in relation to adjacent uplands (Thomas et al. 1979, Fleishman et al. 2005, Perla and Stevens 2008, Stevens 2020). In addition, springs are intensively used by humans for potable and agricultural water, as well as recreation and other resources. Consequently springs are often ecologically impaired (Hendrickson and Minckley 1984, Shepard 1993, Sada and Vinyard 2002). Appropriate stewardship of springs is generally hampered by a lack of knowledge of their distribution, ecology, and the extent of impairment (Stevens and Meretsky 2008). Springs ecosystem restoration planning and implementation similarly has been limited by the lack of assessment and monitoring data, as well as knowledge of management options to mitigate impacts related to human use and climate change, knowledge of appropriate implementation techniques, and follow-up monitoring and maintenance (Stevens et al. 2016). Among the many shortcomings of the present state of knowledge about springs has been the role of fire on springs ecosystem function. Springs may serve as regeneration hotspots following fire or other disturbances, points from which population and landscape recovery radiates across landscapes following major disturbances. However, recovery of springs varies by springs type, the landscape setting and uses, and administrative support to ensure appropriate long-term maintenance of the sites (Graham 2008; Springer and Stevens 2008). Consequently, selection of sites for rehabilitation actions implies a long-term commitment by the springs steward to ensure project success.
In this document, the Museum of Northern Arizona’s Springs Stewardship Institute (SSI) presents conservation plans for 15 inventoried springs in the Arizona BLM Safford District for potential rehabilitation and management (Table 1). This conservation plan involves ecosystem inventory and assessment for stewardship planning, to facilitate implementation and monitoring/feedback. SSI and/or BLM Safford staff and volunteers visited each of the springs during springs ecosystem inventories in the District from November 13th, 2013 through July
Table 1: Springs considered for rehabilitation planning in the Bureau of Land Management Safford District, Arizona.

	Spring Name
	SSI #
	Latitude
	Longitude
	Survey Date

	Cane Springs
	13508
	33.19655
	-110.03461
	4/10/14

	Charley Thompson Springs
	13136
	33.04566
	-109.94786
	11/14/2013, 6/24/2020

	Cold Spring Seep Outside Exclosure
	17209
	33.00237
	-109.90063
	5/22/2014

	Cold Spring Seep Inside Exclosure
	17210
	33.00249
	-109.90044
	5/20/2014

	Kalicia Spring
	13132
	33.10299
	-110.03100
	3/4/2014

	Lower Bear Skin
	251394
	33.04745
	-109.94941
	6/24/2020

	Lower Cane Springs
	17555
	33.19826
	-110.03700
	4/22/14

	Porter Wash
	19634
	33.07417
	-109.98827
	11/13/2013

	Porter Wash East Spring
	236540
	33.07416
	-109.98772
	1/16/2014

	Porter Wash West Drainage
	236539
	33.07423
	-109.98869
	3/11/2014

	Sam Canyon Corral Spring
	175509
	33.25600
	-110.04279
	6/4/14

	Salt Spring
	236559
	33.10296
	-110.03101
	1/21/2014

	Salt Spring Cienega
	175515
	33.10343
	-110.03278
	2/11/2014

	Salt Spring West
	175517
	33.10392
	-110.03184
	2/6/2014

	Upper Bear Skin
	17212
	33.04882
	-109.94669
	7/10/2020



10th, 2020. These inventories greatly improved understanding of springs distribution, typology, and status in the District, and provided important information relevant to conservation planning. However, not all data fields were collected during each survey, and thus we encourage the BLM to return to collect the remaining information to help ensure stewardship management project success.  Survey staff utilized the Springs Stewardship Institute’s Level 2 Springs Inventory Protocol (SIP) and Springs Ecosystem Assessment Protocol (SEAP). Surveys involved collecting data in many categories, including: site geography; sketchmapping; solar radiation budget; soils/substrata; litter and wood cover; discharge and wetted area; water quality; vegetation composition, structure, and function; aquatic and terrestrial zoology; and human impacts on the aquifer, site geomorphology, habitat condition, biota, and extent of development. Data entry and quality control were coordinated into SSI’s Springs Online database (springsdata.org). All data were made available to authorized BLM staff, and Springs Online provides automated information compilation and reporting on each site, as well as on the overall project (see Summary Reports, Appendix A). 

Administrative Context
It is assumed in this report that District managers will pay particular attention to the administrative context of each site, and that rehabilitation efforts will be conducted in a manner suitable to the steward’s administrative intent and appropriate plans and jurisdictional obligations. Therefore, we recommend that managers review available information about cultural elements, sensitive species occurrence and critical habitat, cultural and historical significance, herbivory and recreational management, and the various forms of compliance needed prior to implementation of management actions.

Calculating Stewardship Priorities
Management action prioritization was conducted using available inventory and SEAP scoring reported for each site and site visit (Table 2). The priority of a spring ecosystem for stewardship attention was calculated through the following steps. 1) We first developed average composite natural resource (aquifer/water quality, geomorphology, habitat, and biotic) condition and risk SEAP scores. We also calculated the number and percent of missing condition and risk scores, which reflect uncertainty about those sites. We then summed the risk, condition uncertainty, and risk uncertainty scores and calculated the natural resources ratio (NRR) score as the site composite natural resources condition score divided by the summed natural resources risk and uncertainty scores. The NRR scores were then ranked with the highest priority having the highest score. This calculation prioritization assumes that the agency is interested in the highest cost:benefit ratio for stewardship actions. Based on that assumption and the data provided into Springs Online, sites with the highest priority scores are those at which the stewardship actions are most likely to be both most successful and most cost-effective.

Stewardship Recommendations
Overview: The prioritization of springs stewardship actions reported in Table 2 and Appendix A are based on the quality of data provided by the inventory team, and may change with more detailed inventory and more thorough discussion with the BLM staff who are familiar with the sites. Therefore, a caveat exists with the management recommendations presented here, and an additional site visit may be warranted for sites at which discrete management actions are proposed. 
Several springs require additional inventory and assessment, including Kalicia, Porter Wash West, Salt Spring Cienega, Salt Spring West, and Cane Springs. Collection and entry of those data into Springs Online may change the prioritization reported in Table 2.
Based on the data provided in Springs Online, the following prioritized site recommendations are provided.

Cold Spring Seep Inside the Exclosure (SSI No. 17210): Of the sites for which BLM and/or SSI inventory data were available, Cold Spring Seep Inside the Exclosure (SSI No. 17210) was the highest priority. Management and stewardship recommendations for this site are likely to involve (Table 3): 
1. Occasional monitoring and maintaining the fencing
2. Removal of tamarisk and revegetation with native, local saltgrass (the site is too saline to allow cottonwood or willows to persist)
3. Consider developing a stepping-stone trail to minimize erosion and soil compaction during monitoring.



Table 2: Stewardship prioritization of Bureau of Land Management Safford District springs (values in red italics are estimated). 

	Spring Name
	SSI #
	Total NR Condition Score
	Total NR Risk Score
	Human Impacts Cond
	Human Impacts Risk
	No. Null Cond Scores
	% Cond Uncertainty
	No. Null Risk Scores
	% Risk Uncertainty
	NRCond/NRRisk
	NRCond/(NRRisk+Uncertainties)
	Rehabilitation Priority

	Cane Springs
	13508
	4.96
	---
	3.8
	---
	1
	3
	32.0
	100
	---
	0.15
	11.0

	Charley Thompson Springs, 11/14/2013
	13136
	2.50
	3.54
	3.4
	2.9
	0
	0
	0
	0.0
	0.71
	0.71
	4.0

	Charley Thompson Springs, 6/24/2020
	13136
	4.37
	1.58
	4.8
	1.9
	5
	16
	5
	16
	2.77
	0.38
	9.0

	Cold Spring Seep Inside Exclosure
	17210
	4.63
	2.17
	5.4
	2.1
	0
	0
	0
	0.0
	2.13
	2.13
	1.0

	Cold Spring Seep Outside Exclosure
	17209
	3.90
	2.62
	5.0
	1.6
	3
	9
	3
	9
	1.49
	0.45
	8.0

	Kalicia Spring
	13132
	3.59
	---
	4.7
	---
	3
	---
	32
	---
	---
	0.10
	12.0

	Lower Bear Skin
	251394
	3.27
	1.68
	5.6
	1.0
	2
	6
	2
	6
	1.95
	0.58
	7.0

	Lower Cane Springs
	17555
	3.08
	---
	6.0
	---
	0
	0
	32.0
	100
	---
	0.10
	13.0

	Porter Wash
	19634
	3.75
	2.67
	4.1
	2.4
	1
	3
	0
	0
	1.41
	1.02
	2.0

	Porter Wash East Spring
	236540
	4.05
	1.00
	5.5
	1.5
	5
	16
	0
	0
	4.05
	0.68
	5.0

	Porter Wash West Drainage
	236539
	3.44
	---
	4.3
	---
	8
	25
	32
	100
	1.88
	0.09
	14.0

	Salt Spring
	236559
	3.71
	2.88
	5.1
	2.4
	3
	9
	0
	0
	1.29
	0.63
	6.0

	Salt Spring Cienega
	175515
	2.42
	---
	4.6
	---
	5
	16
	32
	100
	---
	0.07
	15.0

	Salt Spring West
	175517
	2.00
	---
	---
	---
	31
	97
	32
	100
	---
	0.03
	16.0

	Sam Canyon Corral Spring
	175509
	4.95
	2.05
	5.8
	2.6
	2
	6
	2.0
	6
	2.42
	0.82
	3.0

	Upper Bear Skin
	17212
	2.82
	3.00
	4.5
	2.0
	2
	6
	3
	9
	0.94
	0.35
	10.0

	
	
	
	
	
	
	
	
	
	
	
	
	





Cold Spring Seep Outside the Exclosure (SSI No. 17209): This site was the eighth highest priority for management. Management and stewardship recommendations for this site are likely to involve (Table 3):
1. Collection and identification of unknown plant species
2. Photography and identification of the turtle species (if this is a Kinosternon, the site should be regarded as a high priority for protection with fencing)
3. Develop a land survey map of the site to use for planning purposes
4. Removal of tamarisk and revegetation with native, local saltgrass (the site is too saline to allow cottonwood or willows to persist)
5. Increase open water (for bat and bird watering) and stream geomorphic and habitat complexity by creating deeper water, larger-deeper pools, log and rock structure
6. Occasional monitoring of flow, habitat structure, vegetation.

Due to the proximity of this site with SSI NO. 17210 Cold Spring Seep Inside the Exclosure, treatment of this site likely would be most efficient if work was conducted at both of these sites together. 

Porter Wash (SSI No. 19634): This site received the second highest priority score for rehabilitation. The available information and inventory team management data indicate that rehabilitation of this site should include:
1. Measurement of missing information on water quality (conductance is likely extremely high here, and will determine which plant species can be used for revegetation).
2. Maintain and improve fencing of the source, providing water for livestock away from the sources
3. Removal of tamarisk and Bermuda grass
4. Revegetate with native, local saltgrass (the site is likely too saline to allow cottonwood or willows to persist)
5. Ensure open water and open space for bat and bird watering, as well as stream geomorphic and habitat complexity by creating deeper water, larger-deeper pools, log and rock structure
6. Occasional monitoring of flow, habitat structure, vegetation.
 
As with the Cold Spring Seeps, rehabilitation of Porter Wash (SSI No. 19634) likely should be coupled with work on nearby Porter Wash East Spring (SSI No. 236540; ranked fifth) and Porter Wash West Drainage (SSI No. 236539; ranked forteenth). Although the latter site is a low priority, the proximity of both of these other two sites to Porter Wash Spring makes rehabilitation of all three sites in the same time frame likely to be most efficient from a logistical standpoint. 

Porter Wash East Spring (SSI No. 236540): This site is ranked fifth for rehabilitation, based on available information in Springs Online. Given that this site was rehabilitated in 2012 with the assistance of Bat Conservation International, the stewardship priorities for this site likely emphasize providing water for bats and other wildlife. Recommendations for this site include: 
1. Review the site use by bats and other wildlife, using tools such as wildlife camera, Anabat, and visual observations
2. Maintain or enhance fencing to protect sources and open water used by bats and other wildlife, while guaranteeing water delivery for livestock, if livestock maintenance is also part of the site management plan
3. Confirm water quality, particularly conductance
4. Remove tamarisk and Bermuda grass, and replace with native species (if conductance is high, this may limit revegetation to native, salt-tolerant graminoids and shrubs)
5. Continue occasional monitoring to ensure that the management actions taken are effective.

Charley Thompson Springs (SSI No. 13136):  Inventories of this springs ecosystem were conducted in 2013 and 2020, producing markedly different results. This site received the fourth highest priority score based on the survey completed in 2013. The condition and risk uncertainty scores in the 2020 inventory increased considerably, suggesting significant improvement in site conditions over time. This improvement caused us to downgrade its priority until further investigation of the site’s potential for rehabilitation action can be verified.
1. Re-conduct a site inventory and a SEAP analysis to clarify rehabilitation planning.

As with the Porter Wash sites, if management actions are warranted at Charley Thompson Springs, then it likely would be most efficient combine management with Upper Bear Skin Spring (SSI No. 17212) and Lower Bear Skin Spring (251394). 

THE REMAINING SITE RECOMMENDATIONS WILL BE PRESENTED IN THE DRAFT FINAL REPORT AND PENDING REVIEW OF THIS PRE_DRAFT REVIEW DOCUMENT.
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1. Charley Thompson Springs, 11/14/13
Survey Summary Report, Site ID 13136
Submitted 5/11/21 by Springs Stewardship Institute

Location: The Charley Thompson Springs ecosystem is located in Graham County in the Upper Gila-San Carlos Reservoir Arizona 15040005 HUC, managed by the US Bureau of Land Management. The spring is located in the Bureau of Land Management AZ, in the Fort Thomas USGS Quad, at 33.04566, -109.94786 measured using a GPS (NAD83, estimated position error 5 meters). The elevation is approximately 833 m. Larry Stevens, Jeri Ledbetter, Andrew Johnson, Janyne Little, Rosalee Reese, Sergio Avila, Jeff Conn, Donald Pearce, Kylie Shelton, Melissa Durham, Carrolyn Chaudt, Jason Ellett, Brett Haws, Austin Foster, and Jony Cockman surveyed the site on 11/14/13 for 02:00 hours, beginning at 14:20, and collected data in 10 of 10 categories. This survey was conducted under the BLM Safford Conservation Plan project using the Stevens et al. Level 2 protocol.

[image: ]
Fig 1.1 Charley Thompson Springs.

Physical Description: Charley Thompson Springs is a rheocrene/hillslope spring. This spring emerges as narrow lotic flow in the deeply incised channel of Charley Thompson creek, with intermittent cienegas. The microhabitats associated with the spring cover 120.5 sqm. The site has 3 microhabitats, including A -- a 38 sqm channel, B -- a 75 sqm terrace, C -- a 8 sqm colluvial slope. The geomorphic diversity is 0.36, based on the Shannon-Weiner diversity index.
Table 1.1 Charley Thompson Springs Microhabitat characteristics.
	Code
	A
	B
	C

	Name
	Channel
	Terrace
	Colluvial Slope

	Area sqm
	38.00
	75.00
	7.50

	Surface type
	CH
	TE
	CS

	Surface subtype
	riffle
	
	

	Slope variability
	Low
	High
	Low

	Aspect TN
	215
	215
	105

	Slope degrees
	10
	10
	5

	Moisture (scale 1-10)
	7
	1
	0

	Water depth cm
	28
	0
	0

	Area % open water
	5
	0
	0

	Substrate
	
	
	

	1 - Clay %
	1
	10
	5

	2 - Silt %
	1
	10
	5

	3 - Sand %
	5
	10
	10

	4 - Fine gravel %
	60
	3
	64

	5 - Coarse gravel %
	10
	20
	5

	6 - Cobble %
	2
	15
	1

	7 - Boulder %
	0
	0
	0

	8 - Bedrock %
	0
	0
	10

	Organic %
	21
	32
	0

	Other % (anthropogenic)
	0
	0
	0

	Precipitate %
	0
	1
	10

	Litter %
	30
	75
	0.10

	Wood %
	1.00
	1.00
	0.10

	Litter Depth (cm)
	0.50
	3.00
	0.50



Geomorphology: Charley Thompson Springs emerges as a seepage or filtration from a sedimentary, conglomerate rock layer. The emergence environment is subaerial, with a gravity flow force mechanism. The site receives approximately 93% of available solar radiation, with 6560 Mj annually.

Access Directions: From Ft Thomas on Hwy 70, take River Road north and cross the Gila River (1.25 miles). At the T intersection, turn right (east) and go 1.4 miles to the intersection of a drainage on the north side of the road. Park in the drainage and hike 0.1 miles up the drainage to Charley Thompson Spring. There is a set of working corrals.

Survey Notes: This site has seen a very high level of livestock use. The specific conductance measurements were high and the area has a bad odor. The site is susceptible to fire due to the dense canopy of tamarisk. The site presently contains no sensitive species and is heavily affected by past livestock grazing and contemporary livestock on the adjacent land, as well as by the presence of an old road used to access a corral. 

Flow: Surveyors measured a flow of 0.53 liters/second, using a timed flow volume capture method. Flow was adjusted for an estimate of 90% of site flow capture. Surveyors measured flow 12 meters down the source channel. This spring is perennial. 

Water Quality: Surveyors measured water quality 9 m downstream from the source after digging a hole and letting the sediment settle briefly (not enough time to fully settle). Location 1: down-gradient from the spring source.

Table 1.2 Charley Thompson Springs Water Quality Measurements.
	Characteristic Measured
	Value
	Location Number
	Device

	Dissolved oxygen (field) (mg/L)
	1.81
	1
	Hanna Hydrolab

	Dissolved Solids (field) (ppt)
	2.65
	1
	Hanna Hydrolab

	pH (field)
	7.02
	1
	Hanna Hydrolab

	Salinity (field) (ppt)
	2.86
	1
	Hanna Hydrolab

	Specific conductance (field) (uS/cm)
	5297
	1
	Hanna Hydrolab

	Temperature, air C
	23.33
	1
	Hanna Hydrolab

	Temperature, water C
	23.41
	1
	Hanna Hydrolab



Flora: Surveyors identified 14 plant species at the site, with 0.1162 species/sqm. These included 7 native and 5 nonnative species; the native status of 2 species remains unknown.  

Table 1.3 Charley Thompson Springs Cover Type.
	Cover Type
	Species Count
	Wetland Species Count

	Ground
	7
	2

	Shrub
	8
	4

	Mid-canopy
	3
	2

	Tall canopy
	0
	0

	Basal
	2
	2

	Aquatic
	1
	1

	Non-vascular
	0
	0











Table 1.4 Charley Thompson Springs Vegetation % Cover in Microhabitats.
	Plant Species
	Cover Code
	Native Status
	Wetland Status
	A
	B
	C

	Agrostis
	GC
	I
	W
	0.01
	0
	0

	algae
	AQ
	N
	A
	5
	0
	0

	Ambrosia
	GC
	I?
	F
	0
	0
	0.01

	Ambrosia
	SC
	I?
	F
	0
	0
	0.2

	Baccharis
	SC
	N
	R
	0.2
	0
	0.01

	Cynodon dactylon
	GC
	I
	F
	32
	0.01
	1

	Lycium
	SC
	
	U
	0
	0
	0.3

	Populus fremontii
	BC
	N
	R
	0.3
	0.6
	0

	Populus fremontii
	MC
	N
	R
	20
	5
	5

	Populus fremontii
	SC
	N
	R
	1
	1
	0

	Prosopis
	GC
	
	
	0.01
	20
	0

	Prosopis
	MC
	
	
	1
	21
	5

	Prosopis
	SC
	
	
	5
	0
	5

	Salsola tragus
	GC
	I
	F
	0.01
	0
	0

	Suaeda moquinii
	SC
	N
	WR
	0
	0
	0.5

	Tamarix
	BC
	I
	WR
	0.2
	3
	0

	Tamarix
	MC
	I
	WR
	30
	0
	0

	Tamarix
	SC
	I
	WR
	50
	85
	12

	Typha domingensis
	GC
	N
	A
	0.2
	0
	0

	unknown dicot
	GC
	NI
	
	0.01
	0
	0

	Ziziphus obtusifolia
	SC
	N
	
	1
	10
	0



Fauna: Surveyors collected or observed 8 aquatic and 14 terrestrial invertebrate taxa and 7 vertebrate taxa.














Table 1.5 Charley Thompson Springs Invertebrates.
	Species
	Lifestage
	Habitat
	Method
	Count
	Species Detail

	Araneae
	
	T
	Spot
	
	

	Araneae Lycosidae
	Ad
	T
	Spot
	
	

	Coleoptera Dytiscidae Laccophilus
	Ad
	A
	Spot
	1
	

	Coleoptera Dytiscidae Rhantus gutticollis
	Ad
	A
	Spot
	1
	

	Coleoptera Dytiscidae Thermonectus marmoratus
	Ad
	A
	Spot
	1
	

	Diptera Culicidae
	L
	A
	Spot
	
	

	Diptera Simuliidae
	L
	A
	Spot
	
	

	Diptera Tabanidae
	L
	A
	Spot
	
	

	Ephemeroptera
	Ad
	T
	Spot
	
	

	Ephemeroptera
	Ad
	T
	Spot
	1
	Species 1

	Ephemeroptera
	Ad
	T
	Spot
	1
	Species 2

	Hemiptera Gerridae Gerris
	Ad
	A
	Spot
	
	

	Hemiptera Veliidae Microvelia
	Ad
	A
	Spot
	
	

	Hymenoptera Apidae Apis mellifera
	Ad
	T
	Spot
	
	

	Hymenoptera Formicidae
	
	T
	Spot
	
	

	Lepidoptera Lycaenidae Brephidium
	Ad
	T
	Spot
	1
	

	Lepidoptera Pieridae Abeis nicippe
	Ad
	T
	Spot
	1
	

	Lepidoptera Pieridae Phoebis sennae
	Ad
	T
	Spot
	1
	

	Lepidoptera Pieridae Zerene cesonia
	Ad
	T
	Spot
	1
	

	Odonata Coenagrionidae Argia
	Ad
	T
	Spot
	
	

	Odonata Libellulidae Libellula saturata
	Ad
	T
	Spot
	1
	

	Orthoptera Gryllidae
	
	T
	Spot
	
	



Table 1.6 Charley Thompson Springs Vertebrates.
	Vertebrate Species Common Name
	Count
	Detection
	Comments

	Gambel's quail
	12
	obs
	

	snake
	
	sign
	skin

	domestic cow
	
	sign
	tracks and scat

	horse
	
	sign
	tracks

	domestic dog
	
	sign
	tracks

	skunk
	
	sign
	tracks

	ringtail
	
	sign
	tracks





Assessment: Assessment scores were compiled in 6 categories and 40 subcategories, with 2 null condition scores, and 1 null risk scores. Aquifer functionality and water quality are moderate with some restoration potential (average condition score 3) and there is moderate risk (average risk score 3). Geomorphology condition is poor with limited restoration potential (average condition score 2.8) and there is moderate risk (average risk score 3.6). Habitat condition is poor with limited restoration potential (average condition score 2.4) and there is moderate risk (average risk score 3.4). Biotic integrity is poor with limited restoration potential (average condition score 2) and there is high risk (average risk score 4). Human influence of site is moderate with some restoration potential (average condition score 3) and there is moderate risk (average risk score 3.4). Administrative context status is poor with limited restoration potential and there is low risk. Overall, the site condition is poor with limited restoration potential and there is moderate risk. 

Table 1.7 Charley Thompson Springs Assessment Scores. Condition scores range from 0 (extremely poor condition) to 6 (pristine condition) and risk scores range from 0 (no risk to the site) to 6 (extreme risk to the site). 
	Category
	Condition
	Risk

	Aquifer Functionality & Water Quality
	3
	3

	Geomorphology
	2.8
	3.6

	Habitat
	2.4
	3.4

	Biota
	2
	4

	Human Influence
	3
	3.4

	Administrative Context
	2.7
	2

	Overall Ecological Score
	2.6
	3.5



Management Recommendations: This site will require much effort and expense to rehabilitate. To do so would require: 1) fencing out livestock, 2) removal of non-native tamarisk, 3) construction of check dams to elevate the base level, 4) reconstruction of terraces, 5) re-vegetation with native phreatophytes, and 6) monitoring and adjusting stewardship as needed.

[image: ]
Fig 1.2 Charley Thompson Springs Sketchmap.
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Survey Summary Report, Site ID 13136
Submitted 5/11/21 by Springs Stewardship Institute

Location: The Charley Thompson Springs ecosystem is located in Graham County in the Upper Gila-San Carlos Reservoir Arizona 15040005 HUC, managed by the US Bureau of Land Management. The spring is located in the Bureau of Land Management AZ, in the Fort Thomas USGS Quad, at 33.04566, -109.94786 measured using a GPS (NAD83, estimated position error 5 meters). The elevation is approximately 833 meters. Jony Cockman and Casey Bruner surveyed the site on 6/24/20, and collected data in 10 of 10 categories. This survey was conducted under the BLM Safford Conservation Plan project using the Stevens/GDE hybrid protocol.

[image: ]
Fig 2.1 Charley Thompson Springs: The lower end of the wetland and channel; the photographer is looking up the drainage.

Physical Description: Charley Thompson Springs is a rheocrene/hillslope spring. This spring emerges as narrow lotic flow in the deeply incised channel of Charley Thompson creek, with intermittent cienegas. The microhabitats associated with the spring cover 157 sqm. The site has 3 microhabitats, including A -- a 94 sqm channel, B -- a 60 sqm terrace, E -- a 3 sqm pool. The geomorphic diversity is 0.33, based on the Shannon-Weiner diversity index.
Table 2.1 Charley Thompson Springs Microhabitat characteristics.
	Code
	A
	B
	E

	Name
	Channel
	Terrace
	Pool

	Area sqm
	94
	60
	3

	Surface type
	CH
	TE
	P

	Surface subtype
	
	LRZ
	

	Slope variability
	Low
	Med
	Low

	Aspect TN
	170
	93
	170

	Slope degrees
	1
	30
	0

	Moisture (scale 1-10)
	10
	5
	10

	Water depth cm
	
	
	3.81

	Area % open water
	80
	
	100

	Substrate
	
	
	

	1 - Clay %
	3
	20
	10

	2 - Silt %
	3
	20
	4

	3 - Sand %
	4
	25
	4

	4 - Fine gravel %
	15
	10
	0

	5 - Coarse gravel %
	15
	10
	0

	6 - Cobble %
	5
	10
	2

	7 - Boulder %
	5
	5
	0

	8 - Bedrock %
	0
	0
	0

	Organic %
	50
	0
	80

	Other % (anthropogenic)
	0
	0
	0

	Precipitate %
	0
	5
	10

	Litter %
	25
	23
	10

	Wood %
	3
	30
	10

	Litter Depth (cm)
	1
	0.5
	0.1



Geomorphology: Charley Thompson Springs emerges as a seepage or filtration from a sedimentary, conglomerate rock layer. The emergence environment is subaerial, with a gravity flow force mechanism. The site receives approximately 93% of available solar radiation, with 6560 Mj annually.

Access Directions: From Ft Thomas on Hwy 70, take River Road north and cross the Gila River (1.25 miles). At the T intersection, turn right (east) and go 1.4 miles to the intersection of a drainage on the north side of the road. Park in the drainage and hike 0.1 miles up the drainage to Charley Thompson Spring. There is a set of working corrals.

Survey Notes: This spring was historically used as a livestock watering site. The corrals are dilapidated and there are loading chutes sitting on a bench. Cattle were allowed into the channel for water in the past, though the site has apparently not been grazed for some time. It has 0.15 mi of substantial lotic flow and cienegas that are in repair mode. 


Flow: Surveyors measured a flow of 0.56 liters/second, using a timed flow volume capture method. Flow was adjusted for an estimate of 80% of site flow capture. Surveyors measured flow at site 1: UTMs 12s 0598207 3656750 and at site 2: UTMs 12s 0598214 3656768. This spring is perennial. 

Water Quality: Location 1: down-gradient from the spring source in flowing water at 08:08. Location 2: down-gradient from the spring source in flowing water at 08:08.

Table 2.2 Charley Thompson Springs Water Quality Measurements.
	Characteristic Measured
	Value
	Location Number

	pH (field)
	8.55
	1

	Salinity (field) (ppt)
	2.8
	1

	Specific conductance (field) (uS/cm)
	5260
	1

	Temperature, water C
	21.9
	1

	pH (field)
	8.56
	2

	Salinity (field) (ppt)
	2.79
	2

	Specific conductance (field) (uS/cm)
	5180
	2

	Temperature, water C
	22.5
	2



Flora: Surveyors identified 9 plant species at the site, with 0.0573 species/sqm. These included 4 native and 5 nonnative species.  

Table 2.3 Charley Thompson Springs Cover Type.
	Cover Type
	Species Count
	Wetland Species Count

	Ground
	2
	0

	Shrub
	2
	1

	Mid-canopy
	2
	1

	Tall canopy
	1
	1

	Basal
	1
	1

	Aquatic
	5
	5

	Non-vascular
	0
	0











Table 2.4 Charley Thompson Springs Vegetation % Cover in Microhabitats.
	Plant Species
	Cover Code
	Native Status
	Wetland Status
	A
	B
	E

	Agrostis stolonifera
	AQ
	I
	W
	0
	0
	2

	Cynodon dactylon
	GC
	I
	F
	0
	90
	1

	Lactuca serriola
	GC
	I
	F
	1
	0.1
	0

	Polypogon monspeliensis
	AQ
	I
	WR
	0
	0
	5

	Populus fremontii
	BC
	N
	R
	0
	1
	0

	Populus fremontii
	TC
	N
	R
	10
	10
	0

	Prosopis velutina
	MC
	N
	F
	0
	30
	60

	Prosopis velutina
	SC
	N
	F
	0
	20
	30

	Spirogyra parula
	AQ
	N?
	A
	0
	0
	25

	Tamarix
	AQ
	I
	WR
	2
	0
	0

	Tamarix
	MC
	I
	WR
	15
	25
	80

	Tamarix
	SC
	I
	WR
	10
	10
	3

	Typha domingensis
	AQ
	N
	A
	5
	0
	0



Fauna: Surveyors collected or observed 1 terrestrial invertebrate taxon and 12 vertebrate taxa.

Table 2.5 Charley Thompson Springs Invertebrates.
	Species
	Lifestage
	Habitat
	Method
	Count
	Species Detail

	Odonata
	Ad
	T
	Spot
	1
	single-winged orange dragonfly



Table 2.6 Charley Thompson Springs Vertebrates.
	Vertebrate Species Common Name
	Count
	Detection
	Comments

	Northern Mockingbird
	2
	call
	

	Summer Tanager
	1
	obs
	

	Bell's Vireo
	1
	call
	song

	Warbling Vireo
	1
	call
	song

	Brown-headed Cowbird
	2
	call
	song

	Yellow Warbler
	1
	call
	song

	Mourning Dove
	4
	call
	

	Virginia's Warbler
	2
	obs
	

	Gambel's Quail
	
	call
	

	Song Sparrow
	2
	
	

	Black-chinned Sparrow
	1
	
	

	Brown-crested Flycatcher
	1
	
	



[image: ]
Fig 2.2 Charley Thompson Springs Sketchmap.
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Fig 2.3 Charley Thompson Springs: Overview of the channel and low gradient cienega (microhabitat A), with the terraces on either side.
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Fig 2.4 Charley Thompson Springs: View of the terraces (Bermuda banks).
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Fig 2.5 Charley Thompson Springs: Aerial view.

[image: ]
Fig 2.6 Charley Thompson Springs: View of the corrals.
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Submitted 5/11/21 by Springs Stewardship Institute

Location: The Cold Spring Seep Inside Exclosure ecosystem is located in Graham County in the Upper Gila-San Carlos Reservoir Arizona 15040005 HUC, managed by the US Bureau of Land Management. The spring is located in the Bureau of Land Management AZ, in the Fort Thomas USGS Quad, at 33.00249, -109.90044 (NAD83). The elevation is approximately 825 meters. Kyle Tate, Joneen Cockman, Shawn Nelson, Alis Bowman, and Aaron Beckworth surveyed the site on 5/20/14, beginning at 11:15, and collected data in 9 of 10 categories. This survey was conducted under the BLM Safford Conservation Plan project using the Stevens et al. Level 2 protocol.

[image: ]
Fig 3.1 Cold Spring Seep Inside Exclosure: The upper spring pond; the photographer is facing southeast.

Physical Description: Cold Spring Seep Inside Exclosure is a hillslope/limnocrene spring. This is a spring system that is part of the Gila escarpment. The area is igneous conglomerate that is invaded with salt cedar. The microhabitats associated with the spring cover 893.6 sqm. The site has 7 microhabitats, including A -- a 36 sqm pool, B -- a 9 sqm pool margin, C -- a 20 sqm pool, D -- a 3 sqm pool margin, E -- a 150 sqm low gradient cienega, F -- a 50 sqm high gradient cienega, G -- a 625 sqm colluvial slope. The geomorphic diversity is 0.43, based on the Shannon-Weiner diversity index.
Table 3.1 Cold Spring Seep Inside Exclosure Microhabitat characteristics.
	Code
	A
	B
	C
	D
	E
	F
	G

	Name
	Large Pond
	Large Pond Veg Ring
	Small Pond
	Small Pond Veg Ring
	ANCA Fingers
	Saltgrass Cienega
	Mesquite and Salt Cedar

	Area sqm
	36.3
	8.9
	20.4
	3.0
	150
	50
	625

	Surface type
	P
	PM
	P
	PM
	LGC
	HGC
	CS

	Slope variability
	Low
	Low
	Low
	Low
	Med
	High
	Med

	Slope degrees
	
	90
	90
	
	
	22
	3

	Moisture (scale 1-10)
	10
	8
	10
	9
	7
	4
	2

	Water depth cm
	50
	0
	80
	
	
	
	

	Area % open water
	100
	
	100
	
	
	
	

	Substrate
	
	
	
	
	
	
	

	1 - Clay %
	50
	40
	14
	65
	45
	25
	20

	2 - Silt %
	30
	52
	45
	34
	40
	30
	60

	3 - Sand %
	10
	4
	1
	1
	10
	20
	5

	4 - Fine gravel %
	0
	1
	0
	0
	5
	15
	10.5

	5 - Coarse gravel %
	0
	0
	0
	0
	0
	10
	5

	6 - Cobble %
	0
	0
	0
	0
	0
	1
	.5

	7 - Boulder %
	0
	0
	0
	0
	0
	0
	0

	8 - Bedrock %
	0
	0
	0
	0
	0
	0
	0

	Organic %
	10
	3
	40
	10
	75
	6
	2

	Other % (anthropogenic)
	0
	0
	0
	0
	0
	0
	0

	Precipitate %
	7
	10
	3
	55
	10
	65
	60

	Litter %
	.05
	17
	35
	65
	60
	10
	50

	Wood %
	0
	7
	15
	20
	5
	3
	15

	Litter Depth (cm)
	.1
	3
	
	2
	3
	.5
	1



Geomorphology: Cold Spring Seep Inside Exclosure emerges as a seepage or filtration from the conglomerate, an igneous rock layer. The emergence environment is subaqueous-lentic freshwater, with an artesian flow force mechanism. The site receives approximately 17% of available solar radiation, with 1193 Mj annually.

Access Directions: From Eden, AZ (between Ft. Thomas and Pima, north of Hwy 70), take Bryce/Eden Rd east off of Hwy 70 1.3 miles to Hot Springs Rd. Take Hot Springs road for 2 miles north to a 90 degree turn and turn on Coontown Rd. Proceed on Coontown Rd 1.2 miles to McEwen. The road merges with McEwen at the 90 degree turn. Do not cut through the ranch headquarters yard. Travel north on McEwen for 1.5 miles to another 90 degree turn. Proceed west/northwest on McEwen/Geronimo for 0.7 miles to a 2-track turn off. Go east on the 2-track for 1 mile to a V intersection. From the intersection, go south 0.6 miles toward the ranch house. Do not enter the ranch yard. From the ranch yard, go 1.25 miles south and around the seep/pond complex to a very small 2 track turn off. From the turn off, go 0.3 miles southeast and park. Cold Spring Seep exclosure is 100 meters west.


Survey Notes: The site is a protected, dug-out pond with native fish. 

Flow: Surveyors measured a flow of 0.0741 liters/second, using a flume. Flow was adjusted for an estimate of 90% of site flow capture. Surveyors measured flow 2 m past the second (smaller, southern) pond. Surveyors are confident that the flow rate is accurate. This spring is perennial. 

Water Quality: Surveyors measured water quality at site 1: the large pond (microhabitat A) and at site 2: the small pond (microhabitat C). Location 1: in a pool in standing water. Location 2: in a pool in standing water.

Table 3.2 Cold Spring Seep Inside Exclosure Water Quality Measurements.
	Characteristic Measured
	Value
	Location Number
	Device

	Dissolved oxygen (field) % saturation
	15.54
	1
	Hanna Hydrolab

	Dissolved Solids (field) (ppt)
	2.96
	1
	Hanna Hydrolab

	pH (field)
	8.84
	1
	Hanna Hydrolab

	Specific conductance (field) (uS/cm)
	5930
	1
	Hanna Hydrolab

	Dissolved oxygen (field) % saturation
	5.37
	2
	Hanna Hydrolab

	Dissolved Solids (field) (ppt)
	2.92
	2
	Hanna Hydrolab

	pH (field)
	7.14
	2
	Hanna Hydrolab

	Specific conductance (field) (uS/cm)
	5860
	2
	Hanna Hydrolab



Flora: Surveyors identified 22 plant species at the site, with 0.0246 species/sqm. These included 15 native and 3 nonnative species; the native status of 4 species remains unknown.  

Table 3.3 Cold Spring Seep Inside Exclosure Cover Type.
	Cover Type
	Species Count
	Wetland Species Count

	Ground
	10
	6

	Shrub
	6
	3

	Mid-canopy
	4
	2

	Tall canopy
	1
	1

	Basal
	6
	4

	Aquatic
	1
	0

	Non-vascular
	0
	0









Table 3.4 Cold Spring Seep Inside Exclosure Vegetation % Cover in Microhabitats.
	Plant Species
	Cover Code
	Native Status
	Wetland Status
	A
	B
	C
	D
	E
	F
	G

	Acourtia
	GC
	
	
	0
	0
	0
	0.05
	1
	0
	0

	Allenrolfea occidentalis
	SC
	N
	
	0.05
	0.05
	0.05
	1
	0.05
	10
	5

	Anemopsis californica
	GC
	N
	W
	3
	30
	1
	35
	80
	10
	0.05

	Atriplex powellii
	GC
	N
	
	0
	0
	0
	0
	0
	0
	0.05

	Baccharis salicifolia
	BC
	N
	R
	0
	0
	0
	1
	1
	0
	0

	Baccharis salicifolia
	MC
	N
	R
	0
	0
	1
	3
	0
	0
	0

	Baccharis salicifolia
	SC
	N
	R
	0
	0
	2.05
	5
	1
	0
	0

	Cyperus
	GC
	N
	W
	0
	3
	10
	10
	3
	0
	0

	Cyperus
	GC
	N
	W
	1
	0
	0
	0
	0
	0
	0

	Cyperus
	SC
	N
	W
	1.5
	45
	0.05
	20
	0
	5
	0

	Distichlis spicata
	GC
	N
	WR
	0
	12
	0
	0
	10
	50
	2

	Gentiana
	GC
	
	WR
	0
	0
	0
	0
	0.05
	0
	0

	Heliotropium curassavicum
	BC
	N
	W
	0.05
	0.05
	0
	0
	0
	0
	0

	Limonium limbatum
	GC
	N
	
	0
	0
	0
	0
	1
	0.05
	0

	Lycium
	GC
	
	U
	0
	0.05
	0
	0
	0
	0
	0

	Polypogon monspeliensis
	GC
	I
	WR
	0.05
	0.05
	0.05
	1
	0.05
	1
	0

	Potamogetonaceae
	AQ
	
	
	90
	0
	0
	0
	0
	0
	0

	Prosopis velutina
	BC
	N
	F
	0
	0
	0
	0
	0
	0
	3

	Prosopis velutina
	BC
	N
	F
	0
	0
	0
	0
	0
	1
	0

	Prosopis velutina
	MC
	N
	F
	5
	5
	1
	3
	70
	10
	20

	Prosopis velutina
	SC
	N
	F
	0
	0
	0.05
	1
	10
	3
	10

	Tamarix ramosissima
	BC
	I
	WR
	1
	0.05
	0
	3
	3
	0.5
	7

	Tamarix ramosissima
	MC
	I
	WR
	5
	5
	10
	40
	30
	3
	40

	Tamarix ramosissima
	SC
	I
	WR
	3
	3
	5
	10
	20
	1
	35

	Tamarix ramosissima
	TC
	I
	WR
	0
	0
	0
	5
	5
	0
	5

	Ziziphus oblongifolius
	BC
	N
	R
	0
	0
	0
	1
	0
	0
	0.05

	Ziziphus obtusifolia
	MC
	N
	
	0
	0
	0.05
	3
	0
	0
	0

	Ziziphus obtusifolia
	SC
	N
	
	0
	0
	1
	2
	0
	0
	1



Fauna: Surveyors collected or observed 10 terrestrial invertebrate taxa and 14 vertebrate taxa.










Table 3.5 Cold Spring Seep Inside Exclosure Invertebrates.
	Species
	Lifestage
	Habitat
	Method
	Count
	Species Detail

	Hymenoptera Apidae Bombus
	Ad
	T
	Spot
	1
	

	Hymenoptera Apoidea
	Ad
	T
	Spot
	
	

	Hymenoptera Pompilidae Pepsis
	Ad
	T
	Spot
	1
	

	Lepidoptera
	Ad
	T
	Spot
	1
	Tiny purple butterfly

	Lepidoptera
	Ad
	T
	Spot
	1
	Tiny white butterfly

	Odonata Anisoptera
	Ad
	T
	Spot
	1
	Large, Red

	Odonata Zygoptera
	Ad
	T
	Spot
	2
	Small, Blue

	Odonata Zygoptera
	Ad
	T
	Spot
	1
	Small, Red

	Odonata Zygoptera
	Ad
	T
	Spot
	1
	Small, Tan

	Orthoptera
	
	T
	Spot
	1
	Grasshopper



Table 3.6 Cold Spring Seep Inside Exclosure Vertebrates.
	Vertebrate Species Common Name
	Detection
	Comments

	mourning dove
	obs
	

	woodrats
	obs
	Nest

	bullfrog
	obs
	

	Turtle
	obs
	

	domestic cow
	sign
	Scat

	coyote
	sign
	Tracks

	rabbit
	sign
	Scat

	American crow
	obs
	

	quail
	obs
	

	lesser nighthawk
	obs
	

	lizard
	obs
	

	red-tailed hawk
	obs
	

	Brewer's Sparrow
	obs
	

	javelina
	sign
	Tracks



Assessment: Assessment scores were compiled in 6 categories and 42 subcategories, with 0 null condition scores, and 0 null risk scores. Aquifer functionality and water quality are good with significant restoration potential (average condition score 4.2) and there is low risk (average risk score 2). Geomorphology condition is very good with excellent restoration potential (average condition score 5) and there is low risk (average risk score 2). Habitat condition is good with significant restoration potential (average condition score 4) and there is low risk (average risk score 2.4). Biotic integrity is very good with excellent restoration potential (average condition score 5.3) and there is low risk (average risk score 2.3). Human influence of site is very good with excellent restoration potential (average condition score 5.8) and there is low risk (average risk score 2.2). Administrative context status is excellent with no need for restoration and there is low risk. Overall, the site condition is very good with excellent restoration potential and there is low risk. 

Table 3.7 Cold Spring Seep Inside Exclosure Assessment Scores. Condition scores range from 0 (extremely poor condition) to 6 (pristine condition) and risk scores range from 0 (no risk to the site) to 6 (extreme risk to the site). 
	Category
	Condition
	Risk

	Aquifer Functionality & Water Quality
	4.2
	2

	Geomorphology
	5
	2

	Habitat
	4
	2.4

	Biota
	5.3
	2.3

	Human Influence
	5.8
	2.2

	Administrative Context
	6
	1.9

	Overall Ecological Score
	5.2
	2.1



[image: ]
Fig 3.2 Cold Spring Seep Inside Exclosure Sketchmap.
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Fig 3.3 Cold Spring Seep Inside Exclosure: Lower west pond.
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Fig 3.4 Cold Spring Seep Inside Exclosure: Saltgrass dominated site.
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Location: The Cold Spring Seep Outside Exclosure ecosystem is located in Graham County in the Upper Gila-San Carlos Reservoir Arizona 15040005 HUC, managed by the US Bureau of Land Management. The spring is located in the Bureau of Land Management AZ, in the Fort Thomas USGS Quad, at 33.00237, -109.90063 measured using a GPS (NAD83). The elevation is approximately 825 meters. Kyle Tate, Joneen Cockman, Aaron Beckworth, Shawn Nelson, and Alice Boughan surveyed the site on 5/22/14 for 05:00 hours, beginning at 11:00, and collected data in 8 of 10 categories. This survey was conducted under the BLM Safford Conservation Plan project using the Stevens et al. Level 2 protocol.

[image: ]
Fig 4.1 Cold Spring Seep Outside Exclosure: Overview of the Yerba mansa channel (microhabitat A) and the lower wet cienega (microhabitat B).

Physical Description: Cold Spring Seep Outside Exclosure is a hillslope/helocrene spring.  The microhabitats associated with the spring cover 10775 sqm. The site has 6 microhabitats, including A -- a 315 sqm channel, B -- a 300 sqm low gradient cienega, C -- a 6250 sqm low gradient cienega, D -- a 2050 sqm adjacent uplands, E -- a 800 sqm adjacent uplands, F -- a 1060 sqm adjacent uplands. The geomorphic diversity is 0.55, based on the Shannon-Weiner diversity index.
Table 4.1 Cold Spring Seep Outside Exclosure Microhabitat characteristics.
	Code
	A
	B
	C
	D
	E
	F

	Name
	ANCA Fingers
	Wet Grass Cienega
	Dry Blitzed Cienega
	Dead Mesquite
	Alive Mesquite
	Dry Shrub

	Area sqm
	315
	300
	6250
	2050
	800
	1060

	Surface type
	CH
	LGC
	LGC
	UPL
	UPL
	UPL

	Surface subtype
	riffle
	
	
	
	
	

	Slope variability
	Low
	Low
	Low
	Low
	Low
	Low

	Aspect TN
	280
	280
	280
	280
	280
	280

	Slope degrees
	3
	10
	3
	2
	2
	3

	Moisture (scale 1-10)
	10
	4
	2
	1
	1
	0

	Water depth cm
	.5
	
	0
	0
	0
	0

	Area % open water
	100
	
	
	0
	0
	0

	Substrate
	
	
	
	
	
	

	1 - Clay %
	30
	25
	20
	5
	5
	15

	2 - Silt %
	30
	40
	20
	25
	35
	25

	3 - Sand %
	10
	10
	20
	25
	25
	25

	4 - Fine gravel %
	5
	10
	20
	20
	15
	15

	5 - Coarse gravel %
	2
	2
	10
	15
	10
	10

	6 - Cobble %
	3
	3
	5
	9
	3
	9

	7 - Boulder %
	0
	0
	0
	0
	0
	0

	8 - Bedrock %
	0
	0
	0
	0
	0
	0

	Organic %
	20
	10
	5
	1
	7
	1

	Other % (anthropogenic)
	0
	0
	0
	0
	0
	0

	Precipitate %
	10
	40
	95
	0
	0
	0

	Litter %
	60
	10
	1
	1
	35
	1

	Wood %
	5
	2
	2
	0
	10
	3

	Litter Depth (cm)
	3
	.1
	.1
	1
	3
	.1



Geomorphology: Cold Spring Seep Outside Exclosure emerges as a seepage or filtration from a sedimentary, unconsolidated rock layer. The emergence environment is subaerial, with a gravity flow force mechanism. The site receives approximately 17% of available solar radiation, with 1168 Mj annually.

Access Directions: From Eden, AZ (between Ft. Thomas and Pima, north of Hwy 70), take Bryce/Eden Rd east off of Hwy 70 1.3 miles to Hot Springs Rd. Take Hot Springs road for 2 miles north to a 90 degree turn and turn on Coontown Rd. Proceed on Coontown Rd 1.2 miles to McEwen. The road merges with McEwen at the 90 degree turn. Do not cut through the ranch headquarters yard. Travel north on McEwen for 1.5 miles to another 90 degree turn. Proceed west/northwest on McEwen/Geronimo for 0.7 miles to a 2-track turn off. Go east on the 2-track for 1 mile to a V intersection. From the intersection, go south 0.6 miles toward the ranch house. Do not enter the ranch yard. From the ranch yard, go 1.25 miles south and around the seep/pond complex to a very small 2 track turn off. From the turn off, go 0.3 miles southeast and park. Cold Spring Seep exclosure is 100 meters west.

Flow: Surveyors did not report water quality or quantity outside of the exclosure. This spring is perennial. 

Water Quality: Surveyors only measured water quality inside the exclosure, at Cold Spring Seep Inside Exclosure (Site ID: 17210). 

Flora: Surveyors identified 27 plant species at the site, with 0.0025 species/sqm. These included 17 native and 3 nonnative species; the native status of 7 species remains unknown.  

Table 4.2 Cold Spring Seep Outside Exclosure Cover Type.
	Cover Type
	Species Count
	Wetland Species Count

	Ground
	17
	10

	Shrub
	5
	2

	Mid-canopy
	3
	1

	Tall canopy
	2
	1

	Basal
	3
	1

	Aquatic
	0
	0

	Non-vascular
	2
	0



Table 4.3 Cold Spring Seep Outside Exclosure Vegetation % Cover in Microhabitats.
	Plant Species
	Cover Code
	Native Status
	Wetland Status
	A
	B
	C
	D
	E
	F

	Acourtia
	GC
	
	
	0.5
	0.5
	0
	0
	1
	0

	Allenrolfea occidentalis
	GC
	N
	
	1
	5
	10
	5
	0
	5

	Anemopsis californica
	GC
	N
	W
	20
	12
	0
	0
	0
	0

	Atriplex polycarpa
	
	N
	
	0
	0
	0
	0
	3
	2

	Atriplex polycarpa
	
	N
	
	0
	0
	0
	3
	0
	0

	Baccharis salicifolia
	SC
	N
	R
	0.5
	0
	0
	0
	1
	0

	Caprifoliaceae
	GC
	
	WR
	0.5
	5
	0
	0
	0
	0

	Carex
	GC
	N
	WR
	5
	0
	0
	0
	0
	0

	Carex
	GC
	N?
	WR
	30
	0
	0
	0
	0
	0

	Distichlis spicata
	GC
	N
	WR
	3
	0
	0
	0
	0
	0

	Distichlis spicata
	GC
	N
	WR
	0
	20
	10
	0
	0
	0

	Gentiana
	GC
	N?
	WR
	1
	0
	0
	0
	0
	0

	Heliotropium curassavicum
	GC
	N
	W
	0
	0.5
	1
	0
	0
	0

	Hordeum
	GC
	
	WR
	0
	0.5
	0
	0
	0
	0

	Lichen
	NV
	N
	U
	0
	0
	0
	0
	0
	0.5

	Limonium limbatum
	GC
	N
	
	0
	0.5
	0
	0
	0
	0

	Lycium
	BC
	
	U
	0
	0
	0
	0
	0
	0.5

	Lycium
	SC
	
	U
	0
	0.5
	0
	0.5
	0
	1

	Phoradendron macrophyllum
	
	N
	U
	0
	0
	0
	0
	0
	0.5

	Polypogon monspeliensis
	GC
	I
	WR
	0
	10
	0
	0
	1
	0

	Polypogon monspeliensis
	GC
	I
	WR
	1
	0
	0
	0
	0
	0

	Portulaca
	GC
	
	U
	0
	0.5
	0
	0
	0
	0

	Prosopis velutina
	BC
	N
	F
	0.5
	0.5
	0.5
	3
	2
	3

	Prosopis velutina
	MC
	N
	F
	3
	0
	0
	10
	10
	10

	Prosopis velutina
	SC
	N
	F
	1
	0.5
	1
	5
	5
	10

	Prosopis velutina
	TC
	N
	F
	3
	0
	0
	0
	0
	0

	Tamarix chinensis
	BC
	I
	R
	1
	0
	0
	3
	5
	0

	Tamarix chinensis
	MC
	I
	R
	5
	2
	0
	5
	25
	0

	Tamarix chinensis
	SC
	I
	R
	3
	0
	0
	5
	7
	0

	Tamarix chinensis
	TC
	I
	R
	3
	0
	0
	0
	15
	0

	unknown
	GC
	
	
	0
	1
	0
	0
	0
	0

	unknown Bryophyte (moss, liverwort, hornwort)
	NV
	N
	F
	0.5
	0
	0
	0
	0
	0

	unknown composite
	GC
	
	F
	0
	0.5
	0
	0
	0
	0

	Ziziphus obtusifolia
	
	N
	
	0
	0
	0
	0
	0
	2

	Ziziphus obtusifolia
	MC
	N
	
	0
	0
	0
	0
	0
	5

	Ziziphus obtusifolia
	SC
	N
	
	0
	0
	0
	0
	0
	5



Fauna: Surveyors collected or observed 4 terrestrial invertebrate taxa and 8 vertebrate taxa.

Table 4.4 Cold Spring Seep Outside Exclosure Invertebrates.
	Species
	Lifestage
	Habitat
	Method
	Species Detail

	Hymenoptera Apidae
	Ad
	T
	Spot
	

	Lepidoptera
	Ad
	T
	Spot
	Black butterfly, blue tips on back wings.

	Odonata Zygoptera
	Ad
	T
	Spot
	Small blue single-winged dragonfly

	Orthoptera Gryllidae
	Ad
	T
	Spot
	More than 1



Table 4.5 Cold Spring Seep Outside Exclosure Vertebrates.
	Vertebrate Species Common Name
	Detection

	skunk
	obs

	mourning dove
	obs

	common nighthawk
	obs

	jackrabbit
	obs

	domestic cow
	sign

	javelina
	sign

	coyote
	sign

	Turtle
	






Assessment: Assessment scores were compiled in 6 categories and 37 subcategories, with 5 null condition scores, and 12 null risk scores. Aquifer functionality and water quality are good with significant restoration potential (average condition score 4.5) and there is low risk (average risk score 2.6). Geomorphology condition is good with significant restoration potential (average condition score 4) and there is moderate risk (average risk score 3). Habitat condition is moderate with some restoration potential (average condition score 3.6) and there is low risk (average risk score 2.8). Biotic integrity is good with significant restoration potential (average condition score 4.5) and there is low risk (average risk score 2.2). Human influence of site is very good with excellent restoration potential (average condition score 5.1) and there is negligible risk (average risk score 1.7). Overall, the site condition is good with significant restoration potential and there is low risk. 

Table 4.6 Cold Spring Seep Outside Exclosure Assessment Scores. Condition scores range from 0 (extremely poor condition) to 6 (pristine condition) and risk scores range from 0 (no risk to the site) to 6 (extreme risk to the site). 
	Category
	Condition
	Risk

	Aquifer Functionality & Water Quality
	4.5
	2.6

	Geomorphology
	4
	3

	Habitat
	3.6
	2.8

	Biota
	4.5
	2.2

	Human Influence
	5.1
	1.7

	Administrative Context
	4
	0

	Overall Ecological Score
	4.4
	2.3



[image: ]
Fig 4.2 Cold Spring Seep Outside Exclosure Sketchmap.
[image: ]
Fig 4.3 Cold Spring Seep Outside Exclosure.

[image: ]
Fig 4.4 Cold Spring Seep Outside Exclosure: The upslope edge of the wet cienega (microhabitat B).
[image: ]
Fig 4.5 Cold Spring Seep Outside Exclosure: Aerial view of the Cold Springs complex, showing the exclosure.
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5. Kalicia Spring, 3/04/14
Survey Summary Report, Site ID 13132
Submitted 5/11/21 by Springs Stewardship Institute

Location: The Kalicia Spring ecosystem is located in Graham County in the Upper Gila-San Carlos Reservoir Arizona 15040005 HUC, managed by the US Bureau of Land Management. The spring is located in the Bureau of Land Management AZ, in the Geronimo USGS Quad, at 33.10299, -110.03100 (NAD83). The elevation is approximately 855 meters. Sharber and Joneen Cockman surveyed the site on 3/04/14 for 02:00 hours, beginning at 9:30, and collected data in 8 of 10 categories. This survey was conducted under the BLM Safford Conservation Plan project using the Stevens et al. Level 2 protocol.

[image: ]
Fig 5.1 Kalicia Spring: Overview of the cienega, hanging garden, and point source.

Physical Description: Kalicia Spring is a hanging garden spring. Seepage emerges from the base of an outcrop and forms a shallow pool in a catchment basin. Above the outcrop, there is a patch of cienega habitat. Below the hanging garden in the outcrop, moisture continues into the drainage. The microhabitats associated with the spring cover 88.7 sqm. The site has 3 microhabitats, including A -- a 16 sqm terrace, B -- a 9 sqm backwall, C -- a 64 sqm channel. The geomorphic diversity is 0.34, based on the Shannon-Weiner diversity index.

Table 5.1 Kalicia Spring Microhabitat characteristics.
	Code
	A
	B
	C

	Name
	Cienega
	Hanging Garden
	Rheocrene

	Area sqm
	16
	8.7
	64

	Surface type
	TE
	BW
	CH

	Surface subtype
	
	
	eph

	Slope variability
	Low
	Low
	Low

	Aspect TN
	53
	53
	53

	Slope degrees
	8
	180
	15

	Moisture (scale 1-10)
	6
	8
	6

	Water depth cm
	0
	12
	0

	Substrate
	
	
	

	1 - Clay %
	2
	20
	5

	2 - Silt %
	3
	43
	5

	3 - Sand %
	5
	30
	15

	4 - Fine gravel %
	5
	2
	10

	5 - Coarse gravel %
	5
	3
	10

	6 - Cobble %
	20
	2
	45

	7 - Boulder %
	0
	0
	10

	8 - Bedrock %
	0
	0
	0

	Organic %
	60
	0
	0

	Other % (anthropogenic)
	0
	0
	0

	Precipitate %
	3
	10
	10

	Litter %
	50
	20
	10

	Wood %
	1
	1
	1

	Litter Depth (cm)
	7.58
	4
	.01



Geomorphology: Kalicia Spring emerges as a seepage or filtration from a sedimentary, conglomerate rock layer. The emergence environment is subaerial, with a gravity flow force mechanism. The site receives approximately 12% of available solar radiation, with 874 Mj annually.





Access Directions: From Fort Thomas, AZ, take River Rd to the north off of Hwy 70. Go north 1.3 miles, crossing the Gila River and arriving at a T intersection. Turn west. Proceed 5 miles west on River Rd to an intersection on the edge of large ephemeral drainage.  If you go too far you will enter a private ranch compound. Turn north and proceed 0.7 miles uphill to a four-way intersection. Turn south and proceed 0.17 miles downhill to a wire gate. Go through the gate and proceed another 100 meters to a switch back. Turn north on the switch back and park. You have arrived at the Salt Spring complex.

Flow: Surveyors measured a flow of 0.1 liters/second, using a non-traditional method. Surveyors measured the flow from the small pool at the base of the hanging garden. This spring is perennial. 

Water Quality: Surveyors measured water quality at the base of the hanging garden in a catchment base that they constructed. Location 1: down-gradient from the spring source in flowing water.

Table 5.2 Kalicia Spring Water Quality Measurements.
	Characteristic Measured
	Value
	Location Number
	Device

	Dissolved oxygen (field) (mg/L)
	2.63
	1
	Hanna Hydrolab

	pH (field)
	7.37
	1
	Hanna Hydrolab

	Salinity (field) (ppt)
	8.61
	1
	Hanna Hydrolab

	Specific conductance (field) (uS/cm)
	12.36
	1
	Hanna Hydrolab

	Temperature, water C
	16.5
	1
	Hanna Hydrolab



Flora: Surveyors identified 7 plant species at the site, with 0.0789 species/sqm. These included 5 native and 1 nonnative species; the native status of 1 species remains unknown.  

Table 5.3 Kalicia Spring Cover Type.
	Cover Type
	Species Count
	Wetland Species Count

	Ground
	1
	0

	Shrub
	5
	0

	Mid-canopy
	1
	0

	Tall canopy
	0
	0

	Basal
	5
	0

	Aquatic
	1
	1

	Non-vascular
	0
	0






Table 5.4 Kalicia Spring Vegetation % Cover in Microhabitats.
	Plant Species
	Cover Code
	Native Status
	Wetland Status
	A
	B
	C

	Allenrolfea occidentalis
	SC
	N
	
	0
	0.1
	1.05

	Atriplex canescens
	BC
	N
	R
	10
	1
	3

	Atriplex canescens
	SC
	N
	R
	17
	0
	10

	Atriplex polycarpa
	BC
	N
	
	0
	0
	0.05

	Atriplex polycarpa
	SC
	N
	
	0.05
	0
	0.05

	Chara
	AQ
	N
	A
	0
	1
	0

	Cynodon dactylon
	BC
	I
	F
	50
	25
	0

	Lycium
	BC
	
	U
	0
	0
	0.05

	Lycium
	SC
	
	U
	0.05
	0
	1

	Prosopis velutina
	BC
	N
	F
	1
	0
	1

	Prosopis velutina
	GC
	N
	F
	50
	0
	0

	Prosopis velutina
	MC
	N
	F
	0
	0
	10

	Prosopis velutina
	SC
	N
	F
	0
	0
	5



Fauna: Surveyors collected or observed 7 vertebrate taxa. 

Table 5.5 Kalicia Spring Vertebrates.
	Vertebrate Species Common Name
	Count
	Detection
	Comments

	hawk
	1
	call
	

	White-nosed coati
	1
	sign
	Tracks

	Snake
	
	sign
	snake skin

	deer
	
	sign
	Scat

	sparrow
	
	obs
	Multiple

	woodrats
	
	sign
	Midden

	bird
	
	sign
	Nests



Assessment: Assessment scores were compiled in 6 categories and 39 subcategories, with 3 null condition scores, and 42 null risk scores. Aquifer functionality and water quality are very good with excellent restoration potential (average condition score 5) and there is negligible risk (average risk score 1). Geomorphology condition is very good with excellent restoration potential (average condition score 5) and there is negligible risk (average risk score 1). Habitat condition is poor with limited restoration potential (average condition score 2.4) and there is negligible risk (average risk score 1). Biotic integrity is good with significant restoration potential (average condition score 3.9) and there is negligible risk (average risk score 1). Human influence of site is very good with excellent restoration potential (average condition score 5.6) and there is negligible risk (average risk score 1). Administrative context status is poor with limited restoration potential and there is negligible risk. Overall, the site condition is good with significant restoration potential and there is negligible risk. 

Table 5.6 Kalicia Spring Assessment Scores. Condition scores range from 0 (extremely poor condition) to 6 (pristine condition) and risk scores range from 0 (no risk to the site) to 6 (extreme risk to the site). 
	Category
	Condition
	Risk

	Aquifer Functionality & Water Quality
	5
	1

	Geomorphology
	5
	1

	Habitat
	2.4
	1

	Biota
	3.9
	1

	Human Influence
	5.6
	1

	Administrative Context
	2.4
	1

	Overall Ecological Score
	4
	1



Management Recommendations: The upland area is in poor condition and dominated by creosote. This site is very close to a system with many artifacts that warrant protection.

[image: ]
Fig 5.2 Kalicia Spring Sketchmap.

[image: ]
Fig 5.3 Kalicia Spring: The point source.
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6. Lower Bear Skin Spring, 6/24/20
Survey Summary Report, Site ID 251394
Submitted 5/11/21 by Springs Stewardship Institute

Location: The Lower Bear Skin Spring ecosystem is located in Graham County in the Upper Gila-San Carlos Reservoir Arizona 15040005 HUC, managed by the US Bureau of Land Management. The spring is located in the Gila District Safford Office, in the Fort Thomas USGS Quad, at 33.04745, -109.94941 measured using a map (NAD83, estimated position error 5 meters). The elevation is approximately 840 meters. Joneen Cockman and Casey Bruner surveyed the site on 6/24/20 for 01:30 hours, beginning at 12:00, and collected data in 8 of 10 categories. This survey was conducted under the BLM Safford Conservation Plan project using the Stevens et al. Level 2 protocol.

[image: ]
Fig 6.1 Lower Bear Skin Spring: Channel and valley profile.

Physical Description: Lower Bear Skin Spring is a rheocrene spring. A small pool emerges in a seep within a deep channel. The pool is 1 x 3 meters and the wet channel is about 25 meters long. The soil under the bank overhangs the edge of the channel and has iron concentrations but no algae cover. Therefore, the pool is likely perennial and the channel is ephemeral with intermittent seepage for ten feet, likely for 6 to 7 months of the year. The microhabitats associated with the spring cover 3.9 sqm. The site has 3 microhabitats, including A -- a 1 sqm pool, B -- a 1 sqm channel, C -- a 2 sqm channel. The geomorphic diversity is 0.45, based on the Shannon-Weiner diversity index.
Table 6.1 Lower Bear Skin Spring Microhabitat characteristics.
	Code
	A
	B
	C

	Name
	Pool
	Pool Margin
	Wet Channel

	Area sqm
	0.9
	1
	2

	Surface type
	P
	CH
	CH

	Slope variability
	Low
	Low
	Low

	Aspect TN
	303
	303
	303

	Slope degrees
	0
	2
	1

	Moisture (scale 1-10)
	10
	5
	8

	Water depth cm
	7.5
	0
	0

	Area % open water
	100
	0
	0

	Substrate
	
	
	

	1 - Clay %
	2
	2
	2

	2 - Silt %
	24
	28
	24

	3 - Sand %
	24
	15
	24

	4 - Fine gravel %
	7
	3
	7

	5 - Coarse gravel %
	8
	2
	8

	6 - Cobble %
	10
	20
	10

	7 - Boulder %
	0
	30
	0

	8 - Bedrock %
	0
	0
	0

	Organic %
	25
	0
	25

	Other % (anthropogenic)
	0
	0
	0

	Precipitate %
	15
	40
	15

	Litter %
	20
	20
	20

	Wood %
	20
	10
	20

	Litter Depth (cm)
	0.1
	0.1
	0.1



Geomorphology: Lower Bear Skin Spring emerges from the conglomerate, a sedimentary, conglomerate rock layer. The emergence environment is subaerial, with an artesian flow force mechanism. The site receives approximately 77% of available solar radiation, with 5447 Mj annually.

Access Directions: To access this spring from Fort Thomas on Highway 70, take river road north for 1.3 miles to a T. Turn east on McEwen Ranch/Geronimo road and go 1.2 miles. Look for a small drainage on the left (north). Hike up the brushy drainage for 0.1 miles.

Survey Notes: This site is overgrown with salt cedar to the extent that native flora is nearly absent. 

Flow: This spring is perennial. Surveyors were unable to measure flow because there was no outflow.

Water Quality: Surveyors measured water quality in a pool 3 in deep, 1.3 m x 0.7 m. Location 1: in a pool in standing water at 12:12.
Table 6.2 Lower Bear Skin Spring Water Quality Measurements.
	Characteristic Measured
	Value
	Location Number

	Dissolved Solids (field) (ppt)
	5.06
	1

	pH (field)
	7.67
	1

	Salinity (field) (ppt)
	3.87
	1

	Specific conductance (field) (uS/cm)
	7.13
	1

	Temperature, water C
	23.3
	1



Flora: Surveyors identified 3 plant species at the site, with 0.7692 species/sqm. These included 1 native and 2 nonnative species.  

Table 6.3 Lower Bear Skin Spring Cover Type.
	Cover Type
	Species Count
	Wetland Species Count

	Ground
	1
	1

	Shrub
	2
	1

	Mid-canopy
	2
	1

	Tall canopy
	0
	0

	Basal
	0
	0

	Aquatic
	0
	0

	Non-vascular
	0
	0



Table 6.4 Lower Bear Skin Spring Vegetation % Cover in Microhabitats.
	Plant Species
	Cover Code
	Native Status
	Wetland Status
	Comments
	A
	B
	C

	Polypogon
	GC
	I
	R
	
	0
	5
	0

	Prosopis velutina
	MC
	N
	F
	
	5
	40
	70

	Prosopis velutina
	SC
	N
	F
	
	0
	20
	30

	Tamarix
	MC
	I
	WR
	salt cedar
	80
	90
	70

	Tamarix
	SC
	I
	WR
	salt cedar
	90
	90
	50



Fauna: Surveyors collected or observed 3 vertebrate taxa.

Table 6.5 Lower Bear Skin Spring Vertebrates.
	Vertebrate Species Common Name
	Count
	Detection
	Comments

	Western Kingbird
	2
	obs
	calling

	Black-throated Sparrow
	3
	obs
	pair and juvenile

	Mourning Dove
	
	
	







Assessment: Assessment scores were compiled in 6 categories and 41 subcategories, with 1 null condition scores, and 4 null risk scores. Aquifer functionality and water quality are good with significant restoration potential (average condition score 4.5) and there is negligible risk (average risk score 1.3). Geomorphology condition is very good with excellent restoration potential (average condition score 5.8) and there is negligible risk (average risk score 0.8). Habitat condition is very poor with very limited restoration potential (average condition score 1.8) and there is low risk (average risk score 2.6). Biotic integrity is moderate with some restoration potential (average condition score 3.4) and there is low risk (average risk score 2). Human influence of site is very good with excellent restoration potential (average condition score 5.6) and there is negligible risk (average risk score 1). Administrative context status is poor with limited restoration potential and there is negligible risk. Overall, the site condition is moderate with some restoration potential and there is negligible risk. 

Table 6.6 Lower Bear Skin Spring Assessment Scores. Condition scores range from 0 (extremely poor condition) to 6 (pristine condition) and risk scores range from 0 (no risk to the site) to 6 (extreme risk to the site). 
	Category
	Condition
	Risk

	Aquifer Functionality & Water Quality
	4.5
	1.3

	Geomorphology
	5.8
	0.8

	Habitat
	1.8
	2.6

	Biota
	3.4
	2

	Human Influence
	5.6
	1

	Administrative Context
	1.9
	1

	Overall Ecological Score
	3.8
	1.4



Management Recommendations: This spring appears to have been a wildlife exclosure that has not been maintained. The fence across the lower channel is still in place but is choked off by salt cedar. There is another spring upstream that may be more important (Upper Bear Skin Spring, Site ID 17212). Surveyors observed birds and small mammals, including a bobcat. Older records for this spring report a flow of 0.66 gallons per minute on April 31, 1980 by Wilson (ranger aid), and 2.0 gallons per minute in January 28, 2003 by Molitar (hydrologist), the latter including some flow from upstream.

[image: ]
Fig 6.2 Lower Bear Skin Spring: Aerial view of Upper and Lower Bear Skin Springs.
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7. Porter Wash, 11/13/13
Survey Summary Report, Site ID 19634
Submitted 5/11/21 by Springs Stewardship Institute

Location: The Porter Wash ecosystem is located in Graham County in the Upper Gila-San Carlos Reservoir Arizona 15040005 HUC, managed by the US Bureau of Land Management. The spring is located in the Bureau of Land Management AZ, in the Fort Thomas USGS Quad, at 33.07417, -109.98827 measured using a GPS (NAD83, estimated position error 9 meters). The elevation is approximately 838 meters. Larry Stevens, Jeri Ledbetter, Andrew Johnson, Janyne Little, Rosalee Reese, Sergio Avila, Jeff Conn, Donald Pearce, Kylie Shelton, Melissa Durham, Carrolyn Chaudt, Jason Ellett, Brett Haws, Austin Foster, and Jony Cockman surveyed the site on 11/13/13 for 02:20 hours, beginning at 14:30, and collected data in 10 of 10 categories. This survey was conducted under the BLM Safford Conservation Plan project using the Stevens et al. Level 2 protocol.

[image: ]
Fig 7.1 Porter Wash.

Physical Description: Porter Wash is a hillslope/anthropogenic spring. This spring is in the Porter Wash springs complex. This site has been heavily manipulated for wildlife use. Flow emerges in a channel and feeds into three pools, likely man made for bat watering, before continuing downstream. A fence protects this spring from livestock use. The microhabitats associated with the spring cover 494 sqm. The site has 4 microhabitats, including A -- a 308 sqm low gradient cienega, B -- a 80 sqm terrace, C -- a 96 sqm pool, D -- a 10 sqm channel. The geomorphic diversity is 0.43, based on the Shannon-Weiner diversity index.
Table 7.1 Porter Wash Microhabitat characteristics.
	Code
	A
	B
	C
	D

	Name
	Hillslope
	Terrace
	Three pools
	Channels

	Area sqm
	308
	80
	96
	10

	Surface type
	LGC
	TE
	P
	CH

	Surface subtype
	
	
	
	riffle

	Slope variability
	Low
	Med
	Low
	Med

	Aspect TN
	150
	220
	
	220

	Slope degrees
	3
	13
	0
	13

	Moisture (scale 1-10)
	8
	9
	10
	9

	Water depth cm
	1
	1
	25
	1

	Area % open water
	100
	80
	100
	95

	Substrate
	
	
	
	

	1 - Clay %
	5
	0
	0
	0

	2 - Silt %
	5
	0
	0
	0

	3 - Sand %
	0
	10
	5
	10

	4 - Fine gravel %
	25
	60
	60
	60

	5 - Coarse gravel %
	1
	20
	10
	25

	6 - Cobble %
	0
	0
	0
	0

	7 - Boulder %
	0
	0
	0
	0

	8 - Bedrock %
	0
	0
	0
	0

	Organic %
	64
	10
	25
	5

	Other % (anthropogenic)
	0
	0
	0
	0

	Precipitate %
	0
	0
	0
	0

	Litter %
	85
	70
	80
	70

	Wood %
	5
	10
	5
	10

	Litter Depth (cm)
	1
	0.50
	3
	0.50



Geomorphology: Porter Wash emerges as a seepage or filtration from an igneous rock layer. The emergence environment is subaerial, with a gravity flow force mechanism. The site receives approximately 100% of available solar radiation, with 7056 Mj annually.

Access Directions: From Fort Thomas, AZ, take River Rd to the north off of Hwy 70. Go north 1.3 miles, crossing the Gila River and arriving at a T intersection. Turn west. Proceed 1.8 miles west on River Rd to a turnout area on the right (north side of the road).  This is private property. Park here. Walk to the spring.  Bryce Eden Route: note that the Fort Thomas Gila River bridge sometimes washes out. Bryce Eden Rd intersects with Hwy 70 6.7 miles west of Pima, AZ. Take Bryce Eden Rd 1.3 miles east to Hot Springs Rd.  Turn north on Hot Springs Rd. Take Hot Springs Rd 2.0 miles north to Coontown Rd. Turn west on Coontown road. Follow Coontown 1.2 miles to McEuen Rd. Proceed 1.5 miles north on McEuen to Geronimo Rd. Turn west on Geronimo. Follow Geronimo/McEuen 4.5 miles northwest, parallel to the Gila River, to the intersection of River Rd. Proceed 1.8 miles west on River Rd, still parallel to the Gila River, to a turnout area on the right (north side of the road). This is private property.  Park here. Walk to the spring.
Survey Notes: This hillslope seep has been modified for livestock watering and it was developed two years ago for open water for bats and other wildlife. This site has been closed off from grazing for two years. 

Flow: Surveyors measured a flow of 0.11 liters/second, using a timed flow volume capture method. Surveyors measured flow in the channel below the second pool. This spring is perennial. 

Table 7.2 Porter Wash Water Quality Measurements.
	Characteristic Measured
	Value
	Device

	Temperature, air C
	21.1
	Handheld therm



Flora: Surveyors identified 21 plant species at the site, with 0.0425 species/sqm. These included 14 native and 6 nonnative species; the native status of 1 species remains unknown.  

Table 7.3 Porter Wash Cover Type.
	Cover Type
	Species Count
	Wetland Species Count

	Ground
	13
	9

	Shrub
	9
	4

	Mid-canopy
	5
	3

	Tall canopy
	1
	1

	Basal
	1
	0

	Aquatic
	1
	1

	Non-vascular
	0
	0



Table 7.4 Porter Wash Vegetation % Cover in Microhabitats.
	Plant Species
	Cover Code
	Native Status
	Wetland Status
	Comments
	A
	B
	C
	D

	Agrostis
	GC
	I
	W
	
	0
	2
	0
	2

	algae
	AQ
	N
	A
	
	0
	0
	85
	0

	Anemopsis californica
	GC
	N
	W
	
	35
	10
	2
	10

	Atriplex canescens
	SC
	N
	R
	
	0
	0.1
	0.01
	0.1

	Baccharis salicina
	GC
	N
	WR
	
	0
	0.5
	0
	0

	Baccharis salicina
	SC
	N
	WR
	
	0.5
	0
	0
	0.5

	Cynodon dactylon
	GC
	I
	F
	
	0
	8
	0.1
	8

	Echinochloa crus-galli
	GC
	I
	W
	
	0
	7
	1
	7

	Heliotropium
	GC
	
	
	
	0.1
	10
	0.3
	10

	Hymenoclea monogyra
	SC
	N
	
	
	0
	1
	1
	1

	Lactuca serriola
	GC
	I
	F
	
	0
	0.1
	0
	0.1

	Lycium pallidum
	SC
	N
	U
	
	0
	0.01
	0
	0.01

	Phoradendron californicum
	MC
	N
	R
	
	0
	1
	1
	1

	Polypogon
	GC
	I
	R
	
	0
	5
	0.1
	5

	Populus fremontii
	MC
	N
	R
	
	0
	8
	2
	8

	Populus fremontii
	SC
	N
	R
	
	0
	1
	0
	1

	Populus fremontii
	TC
	N
	R
	
	0
	8
	0
	8

	Prosopis velutina
	BC
	N
	F
	
	0
	1
	0.3
	0

	Prosopis velutina
	GC
	N
	F
	
	0
	0.1
	0
	0

	Prosopis velutina
	MC
	N
	F
	
	3
	7
	30
	7

	Prosopis velutina
	SC
	N
	F
	
	15
	40
	2
	40

	Salix gooddingii
	GC
	N
	R
	
	0.2
	0.1
	0.01
	0.1

	Salix gooddingii
	MC
	N
	R
	
	0
	6
	0
	6

	Salix gooddingii
	SC
	N
	R
	
	0
	3
	0
	3

	Scirpus
	GC
	N
	W
	
	2
	2
	1
	2

	Sporobolus airoides
	GC
	N
	WR
	
	0
	1
	2
	1

	Tamarix
	MC
	I
	WR
	
	25
	3
	0
	3

	Tamarix
	SC
	I
	WR
	
	30
	3
	3
	3

	Typha
	GC
	N
	A
	
	0
	0.1
	0.2
	0.1

	unknown composite
	SC
	N
	F
	Purple butterfly weed
	20
	15
	2
	15



Fauna: Surveyors collected or observed 10 terrestrial invertebrate taxa and 6 vertebrate taxa.

Table 7.5 Porter Wash Invertebrates.
	Species
	Lifestage
	Habitat
	Method
	Count

	Coleoptera Scarabaeidae Cotinis mutabilis
	Ad
	T
	Spot
	1

	Lepidoptera Lycaenidae Brephidium exile
	Ad
	T
	Spot
	1

	Lepidoptera Pieridae Nathalis iole
	Ad
	T
	Spot
	1

	Lepidoptera Pieridae Phoebis sennae
	Ad
	T
	Spot
	1

	Lepidoptera Riodinidae
	Ad
	T
	Spot
	1

	Odonata Aeshnidae Rhionaeschna multicolor
	Ad
	T
	Spot
	1

	Odonata Coenagrionidae Argia
	Ad
	T
	Spot
	1

	Odonata Coenagrionidae Telebasis salva
	Ad
	T
	Spot
	1

	Odonata Lestidae Archilestes grandis
	Ad
	T
	Spot
	1

	Odonata Libellulidae Sympetrum corruptum
	Ad
	T
	Spot
	1



Table 7.6 Porter Wash Vertebrates.
	Vertebrate Species Common Name
	Count
	Detection
	Comments

	warbler
	1
	call
	

	javelina
	
	sign
	tracks

	mule deer
	
	sign
	tracks

	Gambel's quail
	1
	obs
	

	pyrrhuloxia
	1
	obs
	

	owl
	
	sign
	pellet



Assessment: Assessment scores were compiled in 6 categories and 40 subcategories, with 2 null condition scores, and 1 null risk scores. Aquifer functionality and water quality are moderate with some restoration potential (average condition score 3.7) and there is low risk (average risk score 2.3). Geomorphology condition is poor with limited restoration potential (average condition score 2.8) and there is moderate risk (average risk score 3.6). Habitat condition is moderate with some restoration potential (average condition score 3.6) and there is low risk (average risk score 2.6). Biotic integrity is good with significant restoration potential (average condition score 4.6) and there is low risk (average risk score 2.4). Human influence of site is moderate with some restoration potential (average condition score 3.8) and there is low risk (average risk score 2.8). Administrative context status is good with significant restoration potential and there is low risk. Overall, the site condition is moderate with some restoration potential and there is low risk. 

Table 7.7 Porter Wash Assessment Scores. Condition scores range from 0 (extremely poor condition) to 6 (pristine condition) and risk scores range from 0 (no risk to the site) to 6 (extreme risk to the site). 
	Category
	Condition
	Risk

	Aquifer Functionality & Water Quality
	3.7
	2.3

	Geomorphology
	2.8
	3.6

	Habitat
	3.6
	2.6

	Biota
	4.6
	2.4

	Human Influence
	3.8
	2.8

	Administrative Context
	4
	2.4

	Overall Ecological Score
	3.7
	2.7



Management Recommendations: The anthropogenic alterations undertaken by the BLM are not in geomorphic accord with the original hillslope spring attributes of the site, however, the modifications do greatly increase open water habitat area and provide habitat for Sonoran Mud Turtles, Odonata, and avian and wildlife watering (including bats). The presence of springsnails, Turbellaria, and Hyallela amphipods suggests that this is a long-term refugium. Surveyors recommend continued monitoring, including monitoring for springsnails and other sensitive fauna and, to enhance habitat for springsnails and Turbellaria, surveyors recommend increasing the amount of firm substrates in the lotic portions of the channel. The final recommendation would be to develop a maintenance plan and to implement it.

[image: ]
Fig 7.2 Porter Wash Sketchmap.
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Survey Summary Report, Site ID 236540
Submitted 5/11/21 by Springs Stewardship Institute

Location: The Porter Wash East Spring ecosystem is located in Graham County in the Upper Gila-San Carlos Reservoir Arizona 15040005 HUC, managed by the US Bureau of Land Management. The spring is located in the Bureau of Land Management AZ, in the Fort Thomas USGS Quad, at 33.07416, -109.98772 measured using a GPS (NAD27). The elevation is approximately 814 meters. Jony Cockman, Samantha Sharka, and Jason Ellett surveyed the site on 1/16/14 for 03:00 hours, beginning at 13:00, and collected data in 6 of 10 categories. This survey was conducted under the BLM Safford Conservation Plan project using the Stevens et al. Level 2 protocol.
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Fig 8.1 Porter Wash East Spring.

Physical Description: Porter Wash East Spring is a hillslope spring. This spring is in the Porter Wash springs complex.  The site was restored in 2012 through a project with the Bat Conservation International and the BLM. The microhabitats associated with the spring cover 943 sqm. The site has 4 microhabitats, including A -- a 16 sqm pool, B -- a 94 sqm low gradient cienega, C -- a 820 sqm adjacent uplands, D -- a 13 sqm other. The geomorphic diversity is 0.21, based on the Shannon-Weiner diversity index.



Table 8.1 Porter Wash East Spring Microhabitat characteristics.
	Code
	A
	B
	C
	D

	Name
	Pond
	Cienega
	Wood land
	Pond perimeter

	Area sqm
	16
	94
	820
	13

	Surface type
	P
	LGC
	UPL
	OTH

	Slope variability
	Low
	High
	High
	Low

	Aspect TN
	
	
	
	

	Slope degrees
	0
	19
	15
	1

	Moisture (scale 1-10)
	10
	9
	2
	10

	Substrate
	
	
	
	

	1 - Clay %
	0
	20
	0
	0

	2 - Silt %
	0
	20
	0
	0

	3 - Sand %
	0
	15
	30
	0

	4 - Fine gravel %
	0
	20
	33
	0

	5 - Coarse gravel %
	0
	20
	33
	0

	6 - Cobble %
	0
	5
	5
	0

	7 - Boulder %
	0
	0
	0
	0

	8 - Bedrock %
	0
	0
	0
	0

	Organic %
	0
	0
	5
	100

	Other % (anthropogenic)
	0
	0
	0
	0

	Precipitate %
	10
	0
	10
	0

	Litter %
	80
	0
	90
	30

	Wood %
	10
	0
	10
	5

	Litter Depth (cm)
	5
	
	.5
	5



Geomorphology: Porter Wash East Spring emerges as a seepage or filtration from a sedimentary, conglomerate rock layer. The emergence environment is subaerial, with a gravity flow force mechanism. The site receives approximately 98% of available solar radiation, with 6893 Mj annually.

Access Directions: From Fort Thomas, AZ, take River Rd to the north off of Hwy 70. Go north 1.3 miles, crossing the Gila River and arriving at a T intersection. Turn west. Proceed 1.8 miles west on River Rd to a turnout area on the right (north side of the road).  This is private property. Park here. To the west of the parking area is an ephemeral drainage. Walk up the drainage and cross through a gate to the BLM parcel.  Bryce Eden Route: note that the Fort Thomas Gila River bridge sometimes washes out. Bryce Eden Rd intersects with Hwy 70 6.7 miles west of Pima, AZ. Take Bryce Eden Rd 1.3 miles east to Hot Springs Rd.  Turn north on Hot Springs Rd. Take Hot Springs Rd 2.0 miles north to Coontown Rd. Turn west on Coontown road. Follow Coontown 1.2 miles to McEuen Rd. Proceed 1.5 miles north on McEuen to Geronimo Rd. Turn west on Geronimo. Follow Geronimo/McEuen 4.5 miles northwest, parallel to the Gila River, to the intersection of River Rd. Proceed 1.8 miles west on River Rd, still parallel to the Gila River, to a turnout area on the right (north side of the road). This is private property.  Park here. To the west of the parking area is an ephemeral drainage.  Walk up the drainage and cross through a gate to the BLM parcel.

Survey Notes: This site is in good condition. 

Flow: Surveyors noted that the hillslope had a loud trickle feeding into the pond, but did not have the right equipment to get a good flow estimate. Surveyors were unable to measure flow.

Water Quality: Surveyors measured the water chemistry in the pond at a depth of 43 cm. Sampling site 1 was a shady area and sampling site 2 was sunny. Location 1: in a pool in standing water. Location 2: in a pool in standing water.

Table 8.2 Porter Wash East Spring Water Quality Measurements.
	Characteristic Measured
	Value
	Location Number
	Device

	Alkalinity, Total (mg/L)
	4405
	1
	Hanna Hydrolab

	Dissolved oxygen (field) (mg/L)
	6.03
	1
	Hanna Hydrolab

	pH (field)
	8.15
	1
	Hanna Hydrolab

	Specific conductance (field) (uS/cm)
	3619
	1
	Hanna Hydrolab

	Temperature, water C
	14.5
	1
	Hanna Hydrolab

	Turbidity (field) (ntu)
	1.28
	1
	2100P Turbid

	Dissolved oxygen (field) (mg/L)
	5.42
	2
	Hanna Hydrolab

	pH (field)
	8.1
	2
	Hanna Hydrolab

	Salinity (field) (ppt)
	2.4
	2
	Hanna Hydrolab

	Specific conductance (field) (uS/cm)
	3529
	2
	Hanna Hydrolab

	Temperature, water C
	14.99
	2
	Hanna Hydrolab



Flora: Jony Cockman was the botanist for this survey. Surveyors identified 18 plant species at the site, with 0.019 species/sqm. These included 16 native and 2 nonnative species.  

Table 8.3 Porter Wash East Spring Cover Type.
	Cover Type
	Species Count
	Wetland Species Count

	Ground
	4
	2

	Shrub
	8
	2

	Mid-canopy
	5
	1

	Tall canopy
	0
	0

	Basal
	5
	3

	Aquatic
	2
	2

	Non-vascular
	0
	0







Table 8.4 Porter Wash East Spring Vegetation % Cover in Microhabitats.
	Plant Species
	Cover Code
	Native Status
	Wetland Status
	Comments
	A
	B
	C
	D

	algae
	AQ
	N
	A
	
	60
	2
	0
	0

	Anemopsis californica
	BC
	N
	W
	
	5
	0
	0
	0

	Anemopsis californica
	GC
	N
	W
	
	0
	25
	0
	0

	Asteraceae
	MC
	NI
	
	
	0
	0
	10
	0

	Asteraceae
	MC
	NI
	
	shrub
	5
	0
	0
	0

	Asteraceae
	SC
	NI
	
	
	0
	0
	10
	0

	Cynodon dactylon
	GC
	I
	F
	
	0
	25
	0
	0

	Heliotropium curassavicum
	BC
	N
	W
	
	1
	0
	0
	0

	Heliotropium curassavicum
	GC
	N
	W
	
	0
	5
	0
	0

	Holodiscus dumosus
	BC
	N
	F
	pink spirea like
	2
	0
	0
	0

	Holodiscus dumosus
	GC
	N
	F
	
	0
	2
	0
	0

	Hymenoclea monogyra
	SC
	N
	
	
	0
	5
	0
	0

	Lycium pallidum
	SC
	N
	U
	
	0
	0
	10
	0

	Phoradendron macrophyllum
	MC
	N
	U
	
	0
	0
	2
	0

	Poaceae
	BC
	NI
	
	perennial
	0.5
	0
	0
	0

	Prosopis velutina
	MC
	N
	F
	
	5
	0
	40
	0

	Prosopis velutina
	SC
	N
	F
	
	0
	0
	20
	0

	Sambucus nigra
	SC
	NI
	
	leaves dropped
	0
	0
	0.5
	0

	Scirpus
	BC
	N
	W
	
	0
	60
	0
	0

	Scirpus
	SC
	N
	W
	
	25
	50
	0
	0

	Tamarix ramosissima
	MC
	I
	WR
	
	2
	5
	40
	0

	Tamarix ramosissima
	SC
	I
	WR
	
	0
	0
	20
	0

	Typha domingensis
	AQ
	N
	A
	
	5
	0
	0
	0

	Ziziphus obtusifolia
	SC
	N
	
	
	0
	0
	5
	0



Assessment: Assessment scores were compiled in 6 categories and 42 subcategories, with 0 null condition scores, and 1 null risk scores. Aquifer functionality and water quality are very good with excellent restoration potential (average condition score 5) and there is negligible risk (average risk score 1). Geomorphology condition is good with significant restoration potential (average condition score 4.6) and there is negligible risk (average risk score 1). Habitat condition is poor with limited restoration potential (average condition score 2.4) and there is negligible risk (average risk score 1). Biotic integrity is moderate with some restoration potential (average condition score 3.7) and there is negligible risk (average risk score 1). Human influence of site is very good with excellent restoration potential (average condition score 5.3) and there is negligible risk (average risk score 1.4). Administrative context status is very good with excellent restoration potential and there is negligible risk. Overall, the site condition is good with significant restoration potential and there is negligible risk. 

Table 8.5 Porter Wash East Spring Assessment Scores. Condition scores range from 0 (extremely poor condition) to 6 (pristine condition) and risk scores range from 0 (no risk to the site) to 6 (extreme risk to the site). 
	Category
	Condition
	Risk

	Aquifer Functionality & Water Quality
	5
	1

	Geomorphology
	4.6
	1

	Habitat
	2.4
	1

	Biota
	3.7
	1

	Human Influence
	5.3
	1.4

	Administrative Context
	5
	1.3

	Overall Ecological Score
	4.5
	1.1



[image: ]
Fig 8.2 Porter Wash East Spring Sketchmap.
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Survey Summary Report, Site ID 236539
Submitted 5/11/21 by Springs Stewardship Institute

Location: The Porter Wash West Drainage ecosystem is located in Graham County in the Upper Gila-San Carlos Reservoir Arizona 15040005 HUC, managed by the US Bureau of Land Management. The spring is located in the Bureau of Land Management AZ, in the Fort Thomas USGS Quad, at 33.07423, -109.98869 measured using a map (NAD83). The elevation is approximately 838 meters. Samantha Sharka, Kyle Tate, and Jason Ellett verified the site on 3/11/14 at 9:20. This survey was conducted under the BLM Safford Conservation Plan project using the Stevens et al. Level 1 protocol.

Physical Description: Porter Wash West Drainage is a rheocrene spring. This spring is in the Porter Wash springs complex. Seepage emerges in the drainage on the east side of a hill. The microhabitat associated with the spring covers 340.6 sqm. 

Table 9.1 Porter Wash West Drainage Microhabitat characteristics.
	Code
	A

	Name
	Rheocrene Drainage

	Area sqm
	340.6

	Slope variability
	Low

	Slope degrees
	16

	Moisture (scale 1-10)
	6

	Water depth cm
	0

	Area % open water
	0

	Substrate
	

	1 - Clay %
	5

	2 - Silt %
	30

	3 - Sand %
	30

	4 - Fine gravel %
	20

	5 - Coarse gravel %
	10

	6 - Cobble %
	4

	7 - Boulder %
	1

	8 - Bedrock %
	0

	Organic %
	0

	Other % (anthropogenic)
	0

	Precipitate %
	40

	Litter %
	50

	Wood %
	40

	Litter Depth (cm)
	3





Geomorphology: Porter Wash West Drainage emerges as a seepage or filtration from the Chinle Fm, a sedimentary, conglomerate rock layer. The emergence environment is subaerial, with a gravity flow force mechanism. The site receives approximately 100% of available solar radiation, with 7041 Mj annually.

Access Directions: From Fort Thomas, AZ, take River Rd to the north off of Hwy 70. Go north 1.3 miles, crossing the Gila River and arriving at a T intersection. Turn west. Proceed 1.8 miles west on River Rd to a turnout area on the right (north side of the road).  This is private property. Park here. To the west of the parking area is an ephemeral drainage. Walk up the drainage and cross through a gate to the BLM parcel.

Survey Notes: The site condition is poor. Precipitation is covering most of the drainage, but there is no standing water in the drainage itself, only a patch of moisture. Salt cedar is the dominating species on site. This spring is ephemeral. 

Flora: Surveyors identified 6 plant species at the site, with 0.0176 species/sqm. These included 3 native and 1 nonnative species; the native status of 2 species remains unknown.  

Table 9.2 Porter Wash West Drainage Cover Type.
	Cover Type
	Species Count
	Wetland Species Count

	Ground
	0
	0

	Shrub
	3
	1

	Mid-canopy
	3
	1

	Tall canopy
	2
	1

	Basal
	5
	2

	Aquatic
	0
	0

	Non-vascular
	0
	0



Table 9.3 Porter Wash West Drainage Vegetation % Cover in Microhabitats.
	Plant Species
	Cover Code
	Native Status
	Wetland Status
	A

	Lycium
	BC
	
	U
	3

	Lycium
	SC
	
	U
	5

	Phoradendron
	MC
	N
	
	2

	Prosopis velutina
	BC
	N
	F
	5

	Prosopis velutina
	MC
	N
	F
	30

	Prosopis velutina
	SC
	N
	F
	20

	Prosopis velutina
	TC
	N
	F
	0.05

	Tamarix ramosissima
	BC
	I
	WR
	30

	Tamarix ramosissima
	MC
	I
	WR
	45

	Tamarix ramosissima
	SC
	I
	WR
	40

	Tamarix ramosissima
	TC
	I
	WR
	10

	unknown grass
	BC
	
	
	0.05

	unknown moss
	BC
	N?
	
	1



Fauna: Surveyors collected or observed 1 terrestrial invertebrate taxon and 3 vertebrate taxa.

Table 9.4 Porter Wash West Drainage Invertebrates.
	Species
	Habitat
	Method

	Hymenoptera Apidae Apis
	
	Spot

	Hymenoptera Formicidae
	T
	Spot



Table 9.5 Porter Wash West Drainage Vertebrates.
	Vertebrate Species Common Name
	Detection
	Comments

	Gambel's Quail
	obs
	

	Domestic Cow
	obs
	Skeleton

	Northern Cardinal
	obs
	



Assessment: Assessment scores were compiled in 6 categories and 42 subcategories, with 0 null condition scores, and 41 null risk scores. Aquifer functionality and water quality are poor with limited restoration potential (average condition score 2) and there is extreme risk (average risk score 6). Geomorphology condition is good with significant restoration potential (average condition score 4.8) and there is undetermined risk due to null scores (average risk score 0). Habitat condition is poor with limited restoration potential (average condition score 2.5) and there is undetermined risk due to null scores (average risk score 0). Biotic integrity is good with significant restoration potential (average condition score 4) and there is undetermined risk due to null scores (average risk score 0). Human influence of site is good with significant restoration potential (average condition score 4.4) and there is undetermined risk due to null scores (average risk score 0). Administrative context status is very poor with very limited restoration potential and there is negligible risk. Overall, the site condition is moderate with some restoration potential and there is negligible risk. 

Table 9.6 Porter Wash West Drainage Assessment Scores. Condition scores range from 0 (extremely poor condition) to 6 (pristine condition) and risk scores range from 0 (no risk to the site) to 6 (extreme risk to the site). 
	Category
	Condition
	Risk

	Aquifer Functionality & Water Quality
	2
	6

	Geomorphology
	4.8
	0

	Habitat
	2.5
	0

	Biota
	4
	0

	Human Influence
	4.4
	0

	Administrative Context
	0.7
	0.5

	Overall Ecological Score
	3.5
	0.5
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Fig 9.1 Porter Wash West Drainage Sketchmap.
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Fig 9.2 Porter Wash West Drainage.
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Survey Summary Report, Site ID 236559
Submitted 5/11/21 by Springs Stewardship Institute

Location: The Salt Spring ecosystem is located in Graham County in the Upper Gila-San Carlos Reservoir Arizona 15040005 HUC, managed by the US Bureau of Land Management. The spring is located in the Bureau of Land Management AZ, in the Geronimo USGS Quad, at 33.10296, -110.03103 (NAD83, estimated position error 19.1 meters). The elevation is approximately 707 meters. Jony Cockman, Samantha Starka, Kyle Tate, and Jason Ellet surveyed the site on 1/21/14 for 03:45 hours, beginning at 10:45, and collected data in 7 of 10 categories. This survey was conducted under the BLM Safford Conservation Plan project using the Stevens et al. Level 2 protocol.
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Fig 10.1 Salt Spring.

Physical Description: Salt Spring is a hillslope/rheocrene spring. Flow emerges from within 3 meters of the drainage bottom and seeps intermittently from the hillside. There is an old corral complex and troughs at the site. The microhabitats associated with the spring cover 991 sqm. The site has 4 microhabitats, including A -- a 144 sqm channel, B -- a 249 sqm channel, C -- a 597 sqm channel, D -- a 1 sqm other. The geomorphic diversity is 0.41, based on the Shannon-Weiner diversity index.



Table 10.1 Salt Spring Microhabitat characteristics.
	Code
	A
	B
	C
	D

	Name
	At source closed canopy
	Open canopy (salt cedar)
	Facultative mesquite
	Hillslope source

	Area sqm
	144
	249
	597
	1

	Surface type
	CH
	CH
	CH
	OTH

	Surface subtype
	eph
	eph
	eph
	

	Slope variability
	Low
	Low
	Low
	Low

	Aspect TN
	215
	215
	215
	305

	Slope degrees
	20
	4
	6
	17

	Moisture (scale 1-10)
	10
	10
	10
	10

	Water depth cm
	5
	2
	1
	4.5

	Area % open water
	0
	0
	0
	50

	Substrate
	
	
	
	

	1 - Clay %
	0
	0
	0
	0

	2 - Silt %
	5
	10
	20
	0

	3 - Sand %
	5
	15
	25
	0

	4 - Fine gravel %
	10
	20
	15
	0

	5 - Coarse gravel %
	15
	20
	15
	5

	6 - Cobble %
	50
	20
	20
	20

	7 - Boulder %
	10
	10
	5
	60

	8 - Bedrock %
	0
	0
	0
	0

	Organic %
	5
	5
	5
	15

	Other % (anthropogenic)
	0
	0
	0
	0

	Precipitate %
	6
	20
	15
	10

	Litter %
	70
	15
	50
	7

	Wood %
	15
	5
	10
	8

	Litter Depth (cm)
	.5
	.2
	.2
	.5



Geomorphology: Salt Spring emerges as a seepage or filtration from a sedimentary, conglomerate rock layer. The emergence environment is subaerial, with a gravity flow force mechanism. The site receives approximately 91% of available solar radiation, with 6420 Mj annually.

Access Directions: From Fort Thomas, AZ, take River Rd to the north off of Hwy 70. Go north 1.3 miles, crossing the Gila River and arriving at a T intersection. Turn west. Proceed 5 miles west on River Rd to an intersection on the edge of large ephemeral drainage. If you go too far you will enter a private ranch compound. Turn north and proceed 0.7 miles uphill to a four-way intersection. Turn south and proceed 0.17 miles downhill to a wire gate. Go through the gate and proceed another 100 meters to a switch back. Turn north on the switch back and park. You have arrived at the Salt Spring complex.


Survey Notes: This site has an abundance of salt cedar. Cattle have open access to the site. The old coral complex is overgrown with brush. There is 1.16 acres of riparian habitat. 

Flow: Surveyors measured a flow of 0.064 liters/second, using a timed flow volume capture method. Flow was adjusted for an estimate of 75% of site flow capture. Surveyors measured flow 6.3 m below the main seep. This spring is ephemeral. 

Water Quality: Surveyors measured water quality 2 meters from the top of the seep in the pool roughly 6 inches deep. 

Table 10.2 Salt Spring Water Quality Measurements.
	Characteristic Measured
	Value
	Location Number
	Device

	Dissolved oxygen (field) (mg/L)
	2.5
	1
	Hanna Hydrolab

	pH (field)
	7.635
	1
	Hanna Hydrolab

	Specific conductance (field) (uS/cm)
	4533.5
	1
	Hanna Hydrolab

	Sulfate (SO4) ICPAES (mg/L)
	3.075
	1
	Hanna Hydrolab

	Temperature, water C
	26.325
	1
	Hanna Hydrolab



Flora: Surveyors identified 17 plant species at the site, with 0.0172 species/sqm. These included 10 native and 3 nonnative species; the native status of 4 species remains unknown.  

Table 10.3 Salt Spring Cover Type.
	Cover Type
	Species Count
	Wetland Species Count

	Ground
	3
	1

	Shrub
	12
	1

	Mid-canopy
	3
	1

	Tall canopy
	0
	0

	Basal
	7
	1

	Aquatic
	1
	1

	Non-vascular
	0
	0










Table 10.4 Salt Spring Vegetation % Cover in Microhabitats.
	Plant Species
	Cover Code
	Native Status
	Wetland Status
	A
	B
	C
	D

	Agrostis gigantea
	GC
	I
	F
	5
	1
	0
	0

	algae
	AQ
	N
	A
	10
	10
	5
	0

	Allenrolfea occidentalis
	SC
	N
	
	0
	0
	0.5
	0

	Atriplex
	SC
	
	
	10
	10
	3
	0

	Atriplex canescens
	SC
	N
	R
	0
	0
	1
	0

	Atriplex polycarpa
	BC
	N
	
	0
	0
	5
	0

	Atriplex polycarpa
	SC
	N
	
	0
	0
	9
	0

	Chenopodium
	GC
	
	F
	0.5
	0
	0
	0

	Hordeum jubatum
	BC
	N
	F
	0
	3
	0
	0

	Hymenoclea monogyra
	SC
	N
	
	1
	0
	0
	0

	Larrea tridentata
	BC
	N
	U
	0
	0
	0.5
	0

	Larrea tridentata
	SC
	N
	U
	0
	0
	0.5
	0

	Lycium
	BC
	
	U
	0
	0
	15
	0

	Lycium
	SC
	
	U
	0
	0
	3
	0

	Lycium pallidum
	SC
	N
	U
	1
	5
	0
	0

	Polypogon monspeliensis
	GC
	I
	WR
	10
	2
	0
	0

	Prosopis velutina
	BC
	N
	F
	0
	1
	2
	0

	Prosopis velutina
	MC
	N
	F
	25
	3
	35
	0

	Prosopis velutina
	SC
	N
	F
	5
	3
	20
	0

	Tamarix chinensis
	BC
	I
	R
	0
	5
	0
	0

	Tamarix chinensis
	MC
	I
	R
	60
	5
	0
	0

	Tamarix chinensis
	SC
	I
	R
	25
	10
	0
	0

	unknown
	SC
	
	
	0
	5
	0
	0

	Ziziphus obtusifolia
	BC
	N
	
	0
	0
	1
	0

	Ziziphus obtusifolia
	MC
	N
	
	0
	0
	2
	0

	Ziziphus obtusifolia
	SC
	N
	
	0
	0
	5
	0



Assessment: Assessment scores were compiled in 6 categories and 42 subcategories, with 0 null condition scores, and 1 null risk scores. Aquifer functionality and water quality are good with significant restoration potential (average condition score 4.5) and there is moderate risk (average risk score 3.2). Geomorphology condition is very good with excellent restoration potential (average condition score 5.2) and there is low risk (average risk score 2). Habitat condition is poor with limited restoration potential (average condition score 2.2) and there is low risk (average risk score 2.8). Biotic integrity is moderate with some restoration potential (average condition score 3.4) and there is moderate risk (average risk score 3.3). Human influence of site is very good with excellent restoration potential (average condition score 5.2) and there is low risk (average risk score 2.2). Administrative context status is moderate with some restoration potential and there is moderate risk. Overall, the site condition is good with significant restoration potential and there is low risk. 

Table 10.5 Salt Spring Assessment Scores. Condition scores range from 0 (extremely poor condition) to 6 (pristine condition) and risk scores range from 0 (no risk to the site) to 6 (extreme risk to the site). 
	Category
	Condition
	Risk

	Aquifer Functionality & Water Quality
	4.5
	3.2

	Geomorphology
	5.2
	2

	Habitat
	2.2
	2.8

	Biota
	3.4
	3.3

	Human Influence
	5.2
	2.2

	Administrative Context
	3.1
	3

	Overall Ecological Score
	4.1
	2.8



Management Recommendations: Working corrals have been constructed in an exclosure to protect the riparian habitat. The corrals and water troughs should be moved, as vegetation is overgrown and the corrals are no longer accessible. The riparian exclosures need to be maintained. Livestock access the riparian area for loafing. There is high potential for erosion when the salt cedar beetle removes salt cedar.

[image: ]
Fig 10.2 Salt Spring Sketchmap: Two of two, depicting the corrals on site.
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11. Salt Spring Cienega, 2/11/14
Survey Summary Report, Site ID 175515
Submitted 5/11/21 by Springs Stewardship Institute

Location: The Salt Spring Cienega ecosystem is located in Graham County in the Upper Gila-San Carlos Reservoir Arizona 15040005 HUC, managed by the US Bureau of Land Management. The spring is located in the Bureau of Land Management AZ, in the Geronimo USGS Quad, at 33.10343, -110.03278 measured using a GPS (NAD83). The elevation is approximately 848 meters. Jony Cockman, Samantha Sharka, Kyle Tate, and Jason Ellett surveyed the site on 2/11/14 for 03:20 hours, beginning at 10:40, and collected data in 9 of 10 categories. This survey was conducted under the BLM Safford Conservation Plan project using the Stevens et al. Level 2 protocol.

[image: ]
Fig 11.1 Salt Spring Cienega.

Physical Description: Salt Spring Cienega is a hillslope/helocrene spring. Seepage is emerging from a hole about 10 centimeters wide. There is a horse pasture at the site and there are substantial impacts from horses. There are manos and metates at this site. The microhabitats associated with the spring cover 1850 sqm. The site has 2 microhabitats, including A -- a 1190 sqm low gradient cienega, B -- a 660 sqm low gradient cienega. The geomorphic diversity is 0.28, based on the Shannon-Weiner diversity index.
Table 11.1 Salt Spring Cienega Microhabitat characteristics.
	Code
	A
	B

	Name
	Eroded Cienega
	Cienega Perimeter

	Area sqm
	1190
	660

	Surface type
	LGC
	LGC

	Slope variability
	Low
	Med

	Aspect TN
	250
	250

	Slope degrees
	1.5
	20

	Moisture (scale 1-10)
	7
	10

	Water depth cm
	0
	12

	Area % open water
	0
	1

	Substrate
	
	

	1 - Clay %
	5
	19

	2 - Silt %
	5
	20

	3 - Sand %
	20
	20

	4 - Fine gravel %
	20
	15

	5 - Coarse gravel %
	30
	15

	6 - Cobble %
	20
	10

	7 - Boulder %
	0
	1

	8 - Bedrock %
	0
	0

	Organic %
	0
	0

	Other % (anthropogenic)
	0
	0

	Precipitate %
	70
	50

	Litter %
	1
	25

	Wood %
	3
	10

	Litter Depth (cm)
	0
	0.2



Geomorphology: Salt Spring Cienega emerges as a seepage or filtration from a sedimentary, conglomerate rock layer. The emergence environment is subaerial, with a gravity flow force mechanism. The site receives approximately 17% of available solar radiation, with 1196 Mj annually.

Access Directions: From Fort Thomas, AZ, take River Rd to the north off of Hwy 70. Go north 1.3 miles, crossing the Gila River and arriving at a T intersection. Turn west. Proceed 5 miles west on River Rd to an intersection on the edge of large ephemeral drainage.  If you go too far you will enter a private ranch compound. Turn north and proceed 0.7 miles uphill to a four-way intersection. Turn south and proceed 0.17 miles downhill to a wire gate. Go through the gate and proceed another 100 meters to a switch back. Turn north on the switch back and park. You have arrived at the Salt Spring complex.

Survey Notes: This site should be a hillslope cienega but is now void of vegetation. There is a significant amount of precipitate/salt crust at the site. 

Flow: This spring is perennial. 

Water Quality: Surveyors measured water quality at the point of first emergence. The water depth was 10 cm. Location 1: at the spring source.

Table 11.2 Salt Spring Cienega Water Quality Measurements.
	Characteristic Measured
	Value
	Location Number
	Device

	Dissolved oxygen (field) (mg/L)
	1.88
	1
	Hanna Hydrolab

	Dissolved Solids (field) (ppt)
	3.498
	1
	Hanna Hydrolab

	pH (field)
	7.62
	1
	Hanna Hydrolab

	Salinity (field) (ppt)
	3.86
	1
	Hanna Hydrolab

	Specific conductance (field) (uS/cm)
	5263
	1
	Hanna Hydrolab

	Temperature, water C
	11.939
	1
	Hanna Hydrolab

	Turbidity (field) (ntu)
	0.73
	1
	HACH 2100Q



Flora: Surveyors identified 7 plant species at the site, with 0.0038 species/sqm. These included 3 native and 3 nonnative species; the native status of 1 species remains unknown.  

Table 11.3 Salt Spring Cienega Cover Type.
	Cover Type
	Species Count
	Wetland Species Count

	Ground
	2
	1

	Shrub
	4
	1

	Mid-canopy
	2
	1

	Tall canopy
	0
	0

	Basal
	4
	1

	Aquatic
	0
	0

	Non-vascular
	1
	0



Table 11.4 Salt Spring Cienega Vegetation % Cover in Microhabitats.
	Plant Species
	Cover Code
	Native Status
	Wetland Status
	Comments
	A
	B

	Agrostis gigantea
	GC
	I
	F
	
	0
	0.01

	Agrostis stolonifera
	GC
	I
	W
	
	0
	0.01

	Atriplex polycarpa
	BC
	N
	F
	
	0
	0.01

	Atriplex polycarpa
	SC
	N
	F
	
	0
	0.01

	Larrea tridentata
	BC
	N
	U
	
	0
	0.01

	Larrea tridentata
	SC
	N
	U
	
	0
	0.01

	Prosopis velutina
	BC
	N
	F
	
	0
	1

	Prosopis velutina
	MC
	N
	F
	
	0
	5

	Prosopis velutina
	SC
	N
	F
	
	0
	5

	Tamarix ramosissima
	BC
	I
	WR
	
	0
	20

	Tamarix ramosissima
	MC
	I
	WR
	
	0
	10

	Tamarix ramosissima
	SC
	I
	WR
	
	0
	20

	unknown Alga, Green
	NV
	
	
	trace
	0
	0.01


Fauna: Surveyors collected or observed 1 terrestrial invertebrate taxon and 2 vertebrate taxa.

Table 11.5 Salt Spring Cienega Invertebrates.
	Species
	Habitat

	Hymenoptera Apoidea
	T



Table 11.6 Salt Spring Cienega Vertebrates.
	Vertebrate Species Common Name
	Detection
	Comments

	javelina
	sign
	tracks

	horse
	sign
	scat



Assessment: Assessment scores were compiled in 6 categories and 36 subcategories, with 6 null condition scores, and 42 null risk scores. Aquifer functionality and water quality are moderate with some restoration potential (average condition score 3.7) and there is undetermined risk due to null scores (average risk score 0). Geomorphology condition is poor with limited restoration potential (average condition score 2.5) and there is undetermined risk due to null scores (average risk score 0). Habitat condition is very poor with very limited restoration potential (average condition score 1.4) and there is undetermined risk due to null scores (average risk score 0). Biotic integrity is moderate with some restoration potential (average condition score 3.2) and there is undetermined risk due to null scores (average risk score 0). Human influence of site is good with significant restoration potential (average condition score 4.8) and there is undetermined risk due to null scores (average risk score 0). Overall, the site condition is moderate with some restoration potential and there is undetermined risk due to null scores. 

Table 11.7 Salt Spring Cienega Assessment Scores. Condition scores range from 0 (extremely poor condition) to 6 (pristine condition) and risk scores range from 0 (no risk to the site) to 6 (extreme risk to the site). 
	Category
	Condition

	Aquifer Functionality & Water Quality
	3.7

	Geomorphology
	2.5

	Habitat
	1.4

	Biota
	3.2

	Human Influence
	4.8

	Administrative Context
	4.6

	Overall Ecological Score
	3.6



Management Recommendations: There is significant evidence of horse impact at this site. There is substantial erosion and the topsoil layer is gone, with saline water and salt crust around the site. This site has historical significance and there are manos and matates, as well as a horse pasture. The SEAP risk score was not reported during the survey, however the risk to the site is likely high. 

[image: ]
Fig 11.2 Salt Spring Cienega Sketchmap.

[image: ]
Fig 11.3 Salt Spring Cienega: Aerial view of the Salt Springs Complex.
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12. Salt Spring West, 2/06/14
Survey Summary Report, Site ID 175517
Submitted 5/11/21 by Springs Stewardship Institute

Location: The Salt Spring West ecosystem is located in Graham County in the Upper Gila-San Carlos Reservoir Arizona 15040005 HUC, managed by the US Bureau of Land Management. The spring is located in the Bureau of Land Management AZ, in the Geronimo USGS Quad, at 33.10392, -110.03184 measured using a GPS (NAD27). The elevation is approximately 846 meters. Jony Cockman and Samantha Sharka surveyed the site on 2/06/14 for 02:50 hours, beginning at 10:40, and collected data in 5 of 10 categories. This survey was conducted under the BLM Safford Conservation Plan project using the Stevens et al. Level 2 protocol.

[image: ]
Fig 12.1 Salt Spring West: Spring seepage.

Physical Description: Salt Spring West is a rheocrene spring.  The site has 2 microhabitats. 

Table 12.1 Salt Spring West Microhabitat characteristics.
	Code
	A
	B

	Name
	Ephemeral Drainage
	Seep Area (combined)

	Surface type
	CH
	CH

	Surface subtype
	eph
	

	Slope variability
	Low
	Low

	Aspect TN
	202
	

	Slope degrees
	5
	55

	Moisture (scale 1-10)
	7
	6

	Water depth cm
	0
	0

	Area % open water
	0
	0

	Substrate
	
	

	1 - Clay %
	5
	6

	2 - Silt %
	5
	7

	3 - Sand %
	35
	5

	4 - Fine gravel %
	15
	10

	5 - Coarse gravel %
	15
	10

	6 - Cobble %
	20
	60

	7 - Boulder %
	5
	2

	8 - Bedrock %
	0
	0

	Organic %
	0
	0

	Other % (anthropogenic)
	0
	0

	Precipitate %
	0
	70

	Litter %
	50
	2

	Wood %
	10
	7

	Litter Depth (cm)
	0.5
	0.1



Geomorphology: Salt Spring West emerges as a seepage or filtration from the conglomerate, a sedimentary, conglomerate rock layer. The emergence environment is subaerial, with a gravity flow force mechanism. The site receives approximately 15% of available solar radiation, with 1081 Mj annually.

Water Quality: There was no surface water present at the time of the survey. 

Flora: Surveyors identified 9 plant species at the site. These included 7 native and 1 nonnative species; the native status of 1 species remains unknown.  

Table 12.2 Salt Spring West Cover Type.
	Cover Type
	Species Count
	Wetland Species Count

	Ground
	1
	1

	Shrub
	8
	2

	Mid-canopy
	5
	0

	Tall canopy
	0
	0

	Basal
	7
	1

	Aquatic
	0
	0

	Non-vascular
	0
	0


Table 12.3 Salt Spring West Vegetation % Cover in Microhabitats.
	Plant Species
	Cover Code
	Native Status
	Wetland Status
	A
	B

	Acacia greggii
	BC
	N
	F
	5
	0

	Acacia greggii
	MC
	N
	F
	5
	0

	Acacia greggii
	SC
	N
	F
	10
	0

	Atriplex confertifolia
	BC
	N
	U
	2
	0

	Atriplex confertifolia
	MC
	N
	U
	5
	0

	Atriplex confertifolia
	SC
	N
	U
	4
	0

	Atriplex polycarpa
	BC
	N?
	F
	1
	0

	Atriplex polycarpa
	SC
	N?
	F
	3
	0

	Baccharis salicifolia
	BC
	N
	R
	1
	0

	Baccharis salicifolia
	SC
	N
	R
	2
	0

	Lycium
	BC
	
	U
	5
	0

	Lycium
	MC
	
	U
	5
	0

	Lycium
	SC
	
	U
	15
	0

	Phoradendron macrophyllum
	MC
	N
	
	2
	0

	Prosopis velutina
	BC
	N
	F
	10
	0

	Prosopis velutina
	MC
	N
	F
	25
	0

	Prosopis velutina
	SC
	N
	F
	30
	0

	Tamarix ramosissima
	GC
	I
	WR
	2
	0

	Tamarix ramosissima
	SC
	I
	WR
	5
	0

	Ziziphus obtusifolia
	BC
	N
	
	5
	0

	Ziziphus obtusifolia
	SC
	N
	
	30
	0



Fauna: Surveyors collected or observed 6 vertebrate taxa.

Table 12.4 Salt Spring West Vertebrates.
	Vertebrate Species Common Name
	Detection
	Comments

	coyote
	sign
	scat

	deer
	sign
	scat

	northern mockingbird
	obs
	

	woodpecker
	call
	

	cottontail rabbit
	obs
	

	bird
	sign
	nests in mesquite



[image: ]
Fig 12.2 Salt Spring West.

[image: ]
Fig 12.3 Salt Spring West: A seepage area with precipitate.

[image: ]
Fig 12.4 Salt Spring West: A seepage area in the rheocrene.

[image: ]
Fig 12.5 Salt Spring West: The dry spring drainage area (microhabitat A).
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13. Upper Bear Skin Spring, 7/10/20
Survey Summary Report, Site ID 17212
Submitted 5/11/21 by Springs Stewardship Institute

Location: The Upper Bear Skin Spring ecosystem is located in Graham County in the Upper Gila-San Carlos Reservoir Arizona 15040005 HUC, managed by the US Bureau of Land Management. The spring is located in the Bureau of Land Management AZ, in the Fort Thomas USGS Quad, at 33.04881, -109.94684 (NAD83). The elevation is approximately 837 meters. Jony Cockman and Casey Bruner surveyed the site on 7/10/20 beginning at 6:30, and collected data in 8 of 10 categories. This survey was conducted under the BLM Safford Conservation Plan project using the Stevens et al. Level 2 protocol.

[image: ]
Fig 13.1 Upper Bear Skin Spring: Overview of the site.

Physical Description: Upper Bear Skin Spring is a rheocrene spring. Flow emerges in an incised channel. The headwaters emerge from the bottom of the channel. The site has up to 80-90-degree slopes. The lotic flow extends for at least 25 meters. Historic notes indicate that something was done to the lower end of the drainage, potentially the development of a pond. The microhabitats associated with the spring cover 383 sqm. The site has 2 microhabitats, including A -- a 53 sqm channel, B -- a 330 sqm terrace. The geomorphic diversity is 0.17, based on the Shannon-Weiner diversity index.
Table 13.1 Upper Bar Skin Spring Microhabitat characteristics.
	Code
	A
	B

	Name
	Wet Channel
	Channel Banks

	Area sqm
	53
	330

	Surface type
	CH
	TE

	Slope variability
	High
	High

	Aspect TN
	280
	10

	Slope degrees
	30
	60

	Moisture (scale 1-10)
	10
	4

	Water depth cm
	1
	0

	Area % open water
	90
	0

	Substrate
	
	

	1 - Clay %
	4
	20

	2 - Silt %
	4
	10

	3 - Sand %
	1
	10

	4 - Fine gravel %
	9
	10

	5 - Coarse gravel %
	21
	10

	6 - Cobble %
	10
	25

	7 - Boulder %
	1
	15

	8 - Bedrock %
	0
	0

	Organic %
	50
	0

	Other % (anthropogenic)
	0
	0

	Precipitate %
	5
	10

	Litter %
	80
	90

	Wood %
	25
	50

	Litter Depth (cm)
	1
	20



Geomorphology: Upper Bear Skin Spring emerges as a seepage or filtration from a sedimentary, conglomerate rock layer. The emergence environment is subaerial, with a flow force mechanism. The site receives approximately 99% of available solar radiation, with 6957 Mj annually.

Access Directions: From Ft Thomas on Hwy 70, take River Road north and cross the Gila River (1.25 miles). At the T intersection, turn right (east) and go 1.4 miles to the intersection of a drainage on the north side of the road. Park in the drainage and hike to the spring. The spring is within 500 meters of the Charley Thompson Springs (13136).

Survey Notes: The site is heavily trampled by livestock. The area is very mucky and overgrown with salt cedar. Historically, there was a cienega habitat at this site, but the spring was incised to form a gully. There is a bank halfway down the channel with blue/gray soils. Surveyors speculate that there was historically wetland vegetation there, but it has disappeared due to erosion. 

Flow: There was 78 meters of lotic flow in the channel. Surveyors did not measure flow because the site was heavily trampled and would require a wier. This spring is perennial. 

Water Quality: The surveyors measured water quality at sampling site 1: 3 meters below the source, and site 2: from seepage on the channel bank. Location 1: down-gradient from the spring source in flowing water at 08:08. Location 2: at another location in flowing water at 08:08.

Table 13.2 Upper Bear Skin Spring Water Quality Measurements.
	Characteristic Measured
	Value
	Location Number

	Dissolved Solids (field) (ppt)
	3.89
	1

	pH (field)
	7.9
	1

	Salinity (field) (ppt)
	2.95
	1

	Specific conductance (field) (uS/cm)
	5.44
	1

	Temperature, water C
	23.3
	1

	Dissolved Solids (field) (ppt)
	4.18
	2

	pH (field)
	7.9
	2

	Salinity (field) (ppt)
	3.19
	2

	Specific conductance (field) (uS/cm)
	5.88
	2

	Temperature, water C
	23.6
	2



Flora: Surveyors identified 3 plant species at the site, with 0.0078 species/sqm. These included 2 native and 1 nonnative species.  

Table 13.3 Upper Bear Skin Spring Cover Type.
	Cover Type
	Species Count
	Wetland Species Count

	Ground
	0
	0

	Shrub
	3
	2

	Mid-canopy
	2
	2

	Tall canopy
	0
	0

	Basal
	2
	2

	Aquatic
	0
	0

	Non-vascular
	0
	0



Table 13.4 Upper Bear Skin Spring Vegetation % Cover in Microhabitats.
	Plant Species
	Cover Code
	Native Status
	Wetland Status
	A
	B

	Brickellia californica
	SC
	N
	U
	0
	1

	Salix gooddingii
	BC
	N
	R
	0.1
	0

	Salix gooddingii
	MC
	N
	R
	2
	3

	Salix gooddingii
	SC
	N
	R
	1
	1

	Tamarix
	BC
	I
	WR
	10
	10

	Tamarix
	MC
	I
	WR
	75
	80

	Tamarix
	SC
	I
	WR
	60
	70


Fauna: Surveyors collected or observed 1 terrestrial invertebrate taxon and 15 vertebrate taxa.

Table 13.5 Upper Bear Skin Spring Invertebrates.
	Species
	Lifestage
	Habitat
	Method
	Count
	Species Detail

	Odonata
	Ad
	T
	Spot
	1
	light blue dragonfly



Table 13.6 Upper Bear Skin Spring Vertebrates.
	Vertebrate Species Common Name
	Count
	Detection
	Comments

	American Black Bear
	
	sign
	fresh tracks and scat

	Gambel's Quail
	5
	obs
	

	Bell's Vireo
	4
	
	

	Brown-headed Cowbird
	4
	
	

	eurasian collared-dove
	2
	
	

	Sparrow
	2
	
	

	Brown-crested Flycatcher
	2
	
	

	Common Raven
	1
	
	

	Golden-crowned Kinglet
	1
	
	

	Mourning Dove
	1
	
	

	Hutton's Vireo
	1
	
	

	Verdin
	5
	
	

	Song Sparrow
	1
	
	

	Black-throated Sparrow
	1
	
	

	Bewick's Wren
	6
	
	



Assessment: Assessment scores were compiled in 6 categories and 42 subcategories, with 0 null condition scores, and 12 null risk scores. Aquifer functionality and water quality are moderate with some restoration potential (average condition score 3.2) and there is negligible risk (average risk score 1.3). Geomorphology condition is moderate with some restoration potential (average condition score 3.6) and there is negligible risk (average risk score 1.4). Habitat condition is poor with limited restoration potential (average condition score 2.4) and there is high risk (average risk score 4). Biotic integrity is very poor with very limited restoration potential (average condition score 0.8) and there is very high risk (average risk score 5.6). Human influence of site is good with significant restoration potential (average condition score 4.6) and there is low risk (average risk score 2.3). Overall, the site condition is moderate with some restoration potential and there is low risk. 





Table 13.7 Upper Bear Skin Spring Assessment Scores. Condition scores range from 0 (extremely poor condition) to 6 (pristine condition) and risk scores range from 0 (no risk to the site) to 6 (extreme risk to the site). 
	Category
	Condition
	Risk

	Aquifer Functionality & Water Quality
	3.2
	1.3

	Geomorphology
	3.6
	1.4

	Habitat
	2.4
	4

	Biota
	0.8
	5.6

	Human Influence
	4.6
	2.3

	Administrative Context
	2.5
	0

	Overall Ecological Score
	3
	2.8



Management Recommendations: Surveyors recommend keeping the gate closed. There is excessive livestock trampling of the wet channels and the spring source, though the fence is in good condition. Control the salt cedar but be prepared to install straw bales, etc. to mitigate the loss of woody material in order to slow high flood events. This site is in a fire corridor and is highly susceptible to fire damage. The accelerated down cutting of the adjacent landscape may be negatively affecting the spring ecosystem.

[image: ]
Fig 13.2 Upper Bear Skin Spring Sketchmap.

[image: ]
Fig 13.3 Upper Bear Skin Spring: Springs emergence.

[image: ]
Fig 13.4 Upper Bear Skin Spring: Overview of the wet channel, facing upstream.
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