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EXECUTIVE SUMMARY

The purpose of this report is to estimate the economic impact of actions taken to
protect the federally-listed Gila chub (Gila intermedia) and its habitat. It attempts to quantify
the economic effects associated with the proposed designation of critical habitat. It does so by
taking into account the cost of conservation-related measures that are likely to be associated
with future economic activities that may adversely affect the habitat within the proposed
boundaries. The analysis looks retrospectively at costs incurred since the Gila chub was
proposed to be listed, and it attempts to predict future costs likely to occur after the 2005
proposed CHD is finalized.

KEY FINDINGS

Total future impacts: Quantified economic impacts are estimated to be $11.4 million to $28.1 million in undiscounted dollars
over 20 years ($0.8 million to $1.9 million annually).!

Activities most impacted: Water impacts comprise the largest portion of potential impacts, or 57 percent of impacts using
undiscounted dollar estimates. Other potential costs include costs to the San Carlos Apache Tribe (19 percent of estimated
costs), livestock grazing (13 percent), species management efforts (8 percent), and transportation (3 percent).

Water management: Future impacts on water users resulting from Gila chub conservation activities may include between
$9.0 million to $16.0 million ($0.63 million and $1.12 million annually) for the replacement of water from current water
sources within proposed critical habitat. Of this amount, between $2.6 to $9.6 million ($0.18 million and $0.67 million
annually) is for the City of Safford to replace water rights in the Middle Gila River Area and $6.4 million ($0.45 million
annually) is for the Vail Water Company and BLM to replace water rights in the Lower Santa Cruz River Area. There is
uncertainty about whether these volumes of water will be necessary to conserve Gila chub.?

Livestock grazing (non-tribal): Costs related to grazing conservation activities are estimated to range from $451,000 to $3.8
million. Approximately 16 small ranches, or 0.5 percent of ranches in counties that contain proposed CHD, could be
impacted by conservation activities, assuming that each ranch is responsible for one affected allotment.

San Carlos Apache: Quantified impacts to livestock grazing and timber harvest activities are estimated to range from
$633,000 to $5.4 million, although there is uncertainty regarding future activities on Tribal lands that could underestimate
costs to the Tribe.

Fire management and other activities: This analysis estimates the total economic impact of Gila chub conservation efforts on
species and habitat management, recreation, fire management, mining, and transportation activities to be $1.3 million to $2.9
million. Two percent of the critical habitat area is potential wildland and urban interface area (362 acres). On these acres,
the potential risk of catastrophic wildfire could increase, if fire management activities are delayed or altered due to Gila
chub conservation. Impacts on fire management activities include costs of evacuation and reestablishment of Gila chub
populations in the event of a wildfire.

Development: Impacts to residential and commercial development are not anticipated.

Stream Reaches with highest impacts: The stream reaches with the largest projected impacts are Bonita Creek ($2.8 to $11.5
million, or $0.25 to $1.02 million annually) and Cienega Creek ($6.5 to $7.1 million, or $0.61 to $0.64 million annually) for the
next 20 years. Both of these reaches are long relative to other reaches, at 19 miles long each. Projected costs in these stream
reaches primarily stem from water management costs.

! Total cost estimates included in the Key Finding section reflect total cost estimates in undiscounted dollars over 20
years. Annualized cost estimates included in the Key Findings section represent annualized values presented in
2004 dollars, assuming a discount rate of seven percent over 20 years.

% The Service expects to work with water users to maintain a minimum adequate streamflow for the Gila chub.
Furthermore, at the Bonita Creek proposed CHD area, the Service believes that the City of Safford’s infiltration
gallery at the lower boundary of proposed CHD is actually a benefit to the Gila chub by acting as a barrier to the
movement of nonnative species upstream. As such, the Service believes the scenario involving dramatic reductions
in water usage is unlikely.
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Background

2. On August 9, 2002, the U.S. Fish and Wildlife Service (Service) published a proposed
critical habitat designation (CHD) for the Gila chub (Gila intermedia). The Service has
proposed to designate critical habitat for the Gila chub on approximately 212 miles of stream
in Arizona and New Mexico. Critical habitat includes the area of bankfull width plus 300 feet
on either side of the banks.® The proposed CHD is subdivided into seven areas and 28 stream
reaches. Stream reaches vary from 0.4 miles to 25.1 miles in length (average of seven miles
per reach). Of the approximately 15,500 acres comprising the proposed designation,
approximately 59 percent are Federal lands and another 22 percent are privately owned. Of
the remaining lands, approximately 5 percent are State lands and 14 percent are Tribal lands.*

3. Section 4(b)(2) of the Endangered Species Act (Act) requires the Service to designate
critical habitat on the basis of the best scientific data available, after taking into consideration
the economic impact, and any other relevant impact, of specifying any particular area as
critical habitat. The Service may exclude areas from critical habitat designation when the
benefits of exclusion outweigh the benefits of including the areas within critical habitat,
provided the exclusion will not result in extinction of the species.® In addition, this analysis
provides information to allow the Service to address the requirements of Executive Orders
12866 and 13211, and the Regulatory Flexibility Act (RFA), as amended by the Small
Business Regulatory Enforcement Fairness Act (SBREFA).® This report also complies with
direction from the U.S. 10™ Circuit Court of Appeals that, when deciding which areas to
designate as critical habitat, the economic analysis informing that decision should include “co-
extensive” effects.’

4, Executive Order 12866 directs Federal Agencies to evaluate regulatory alternatives.?
As stated above, the Service has identified seven separate areas of essential habitat containing
28 stream reaches of critical habitat. Consideration of impacts at a stream reach level may
result in alternate combinations of essential habitat that may or may not ultimately be
designated as critical habitat. Because this analysis presents costs by stream reach, the impacts
of multiple combinations of essential habitat are also available to the Service.

® The bankfull width of the stream is defined by the Service as the width of the stream or river at bankfull discharge, i.e.
the flow at which water begins to leave the channel and move into the floodplain.

* Note that this analysis present only approximate estimates of land acreage included in critical habitat areas, and
these estimates may differ from those calculated using a linear extent. Please refer to the proposed rule for legal
descriptions of proposed CHD. This analysis approximates the acreage of proposed CHD by creating a buffer of 300
feet on either side of the proposed CHD centerline developed by the Service. To estimate land ownership,
geographic data of current land ownership was overlaid with CHD polygons using GIS analysis.

>16 U.S.C. §1533(b)(2).

® Executive Order 12866, “Regulatory Planning and Review,” September 30, 1993; Executive Order 13211,
“Actions Concerning Regulations That Significantly Affect Energy Supply, Distribution, or Use,” May 18, 2001; 5.
U.S.C. 88601 et seq; and Pub Law No. 104-121.

7In 2001, the U.S. 10" Circuit Court of Appeals instructed the Service to conduct a full analysis of all of the
economic impacts of proposed critical habitat designation, regardless of whether those impacts are attributable co-
extensively to other causes (New Mexico Cattle Growers Ass’n v. U.S.F.W.S., 248 F.3d 1277 (10" Cir. 2001)).

8 Office of Management and Budget, Circular A-4, September 17, 2003, p. 7.
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The economic analysis considers both economic efficiency and distributional effects.
In the case of habitat conservation, efficiency effects generally reflect the opportunity costs
associated with the commitment of resources to comply with habitat protection measures (e.g.,
lost economic opportunities associated with restrictions on land use). The analysis also
addresses how potential economic impacts are likely to be distributed (distributional effects),
including an assessment of local or regional impacts of Gila chub conservation and the
potential effects of conservation activities on small entities and the energy industry. This
information can be used by decision-makers to assess whether the effects of the designation
might unduly burden a particular group or economic sector.

Results of the Analysis

6.

The potential economic impacts of Gila chub proposed CHD stem from the current
and proposed land uses in these areas. The proposed CHD generally consists of small tributary
streams in rural areas, the majority of which are on public lands. Overall, there is little
commercial or residential development planned in these areas. Instead, the majority of non-
Federal affected entities consist of water users (primarily groundwater users), livestock
producers (primarily ranchers with Federal grazing permits), and the San Carlos Apache Tribe.
In addition, dispersed impacts on landowners and affected agencies to perform species
monitoring and surveying activities are anticipated.

Exhibits ES-1 and ES-2 present total future costs over 20 years by activity and stream
reach, respectively, in undiscounted dollars. Exhibits ES-3, ES-4, and ES-5 summarize the
total future costs of Gila chub conservation activities anticipated over the next 20 years,
presented in undiscounted dollars, as well as in present value terms, assuming discount rates of
three and seven percent, respectively. The text that follows describes these costs in more
detail, relying on the undiscounted dollar costs throughout the discussion.
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Exhibit ES-1
UNDISCOUNTED DOLLAR FUTURE COSTS BY ACTIVITY (20 YEARS)
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Exhibit ES-2

TOTAL COSTS BY STREAM REACH (AREA) OVER 20 YEARS IN UNDISCOUNTED DOLLARS
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Water Management impacts may include between $9.0 million and $16.0 million
for the replacement of water from current water sources within proposed CHD areas
(undiscounted dollars). Of this amount, between $2.6 million and $9.6 million is for
the City of Safford to replace water used in the Middle Gila River Area and $6.4
million is for the Vail Water Company and BLM to replace water currently used in
the Lower Santa Cruz River (undiscounted dollars). In the case of City of Safford,
the volume of affected water could be between 3,876 acre-feet/year and 5,310 acre-
feet/year, capable of serving between approximately 9,700 and 13,300 households.’
The volume of potentially affected water at the Vail Water Company is 1,355 acre-
feet per year. Although the affected source is a groundwater well not currently used
by the Company for water supply purposes, the Company could use water from the
affected well in the future to supply its 5,415 customers.”® Similarly, although not
currently used in public water supplies, BLM’s potentially affected volume of 2,211
acre-feet per year could supply approximately 5,500 households in Arizona. Both
the City of Safford and the Vail Water Company are considered small entities.
Should these entities either be required or feel compelled to replace current water
holdings in proposed CHD, annualized impacts could represent approximately
between 2.3 and 5.3 percent of annual revenues to the City of Safford's Utility
Department and between 74 and 174 percent of annual revenues to the Vail Water
Company.

Livestock Grazing impacts are anticipated to primarily include costs associated with
riparian fence construction and maintenance. Fencing is anticipated to be needed on
both sides of streams for all potentially grazed areas in proposed CHD, and is
assumed to be maintained for 20 years. For stream reaches where riparian fencing is
known to exist currently, this analysis attributes the costs of future fence
maintenance to Gila chub conservation. The Service points out that in some cases,
alternative management scenarios, such as seasonal rest combined with grazing
rotation, can reduce impacts to Gila chub and reduce the need for additional riparian
fencing."* To be conservative, this analysis assumes that landowners will implement

® The Service believes that the City of Safford’s existing infiltration gallery and water use is not adversely affecting
the Gila chub. Furthermore, the Service believes that the infiltration gallery is actually a benefit to the Bonita Creek
population of Gila chub because the ephemeral stretch acts as a barrier to the movement of nonnative species
upstream. Written communication with the Service, Arizona Ecological Services Office, July 1, 2005.

191t is worth noting that the Company plans on meeting future increases in water demand by drawing on other
existing wells or drilling new wells rather than relying on the well in proposed CHD, thus reducing the likelihood of
a need for water rights replacement in CHD areas.’ In addition, the Sonoran Desert Conservation Plan and Pima
County may attempt to purchase the Vail Water Company well in question as part of an effort to restore streamflow
in Cienega Creek. Thus, the company may be partially compensated for the replacement of these water rights
regardless of Gila chub CHD. Therefore, it is difficult to estimate impacts on the Vail Water Company without
knowing the actual out-of-pocket costs related to Gila chub conservation activities or any potential off-setting
compensation from selling the well.

1 Written communication with the Service, Arizona Ecological Services Office, July 1, 2005. For example, in the
conference opinion issued for the Agua Fria National Monument, grazing rotation with seasonal rest combined with
maintenance of existing fences, bank alteration limits, browsing limits, and herbaceous growth utilization limits were
recommended in lieu of additional fencing (Service, "Formal Conference Opinion on the Existing Phoenix Resource
Management Plan for the Agua Fria National Monument," July 14, 2004).
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the more costly measures of installing and maintaining riparian fencing. This may
result in an overestimate of future costs for some reaches.

Costs of constructing off-river drinking water devices as well as surveying and
monitoring of fish and administrative costs are also included in cost estimates.
Reductions in grazing effort on Federal lands (i.e., reduced permitted or authorized
animal-unit months) are not estimated because less than five percent of the acres in
each of the 16 allotments cross proposed CHD. Thus, this analysis assumes that
small management changes and the creation of off-river drinking sources will be
sufficient to replace access to riparian areas. Few private lands within proposed CHD
are estimated to be used for grazing activities.

Over 20 years, costs related to grazing conservation activities are estimated to range
from $451,000 to $3.8 million (undiscounted dollars). Approximately 16 small
ranches could be impacted by conservation activities, assuming that each ranch is
responsible for one affected allotment. These ranches would represent 0.5 percent of
ranches in counties that contain proposed CHD. Annual ranch level impacts are
estimated to range from $1,400 to $11,700 per year (assuming a seven percent
discount rate). However, it is likely that a portion of these costs will be borne by
land management agencies. Grazing impacts are highest in Areas 1 and 5, with the
highest stream reach impacts in East Eagle Creek in Apache-Sitgreaves National
Forest, a relatively long reach at 14 miles long.

Residential and Commercial Development impacts are not anticipated. Based on
the overall large distance of proposed CHD areas from cities, past and anticipated
future population growth in nearby cities and towns, and plans laid out in existing
County development plans, this analysis concludes that development is unlikely to
occur in areas proposed for CHD.

San Carlos Apache Tribe: Two stream reaches cross San Carlos Apache lands:
Bonita Creek and Blue River. Socioeconomic data suggest that the San Carlos
Apache Tribe is economically vulnerable to future impacts from Gila chub
conservation efforts. Future impacts resulting from Gila chub conservation activities
on Tribal lands could include administrative costs of consultations, surveys and
monitoring, development of a final Fisheries Management Plan, modifications to
grazing, timber harvesting, fire management, and recreation activities, and potential
project modifications to restoration activities. Impacts in each of these areas could
affect the Tribe’s revenues and employment in the future. Quantified impacts to
livestock grazing and timber harvest activities are estimated to range from $633,000
to $5.4 million over 20 years, although there is uncertainty regarding future activities
on Tribal lands (undiscounted dollars).

Transportation projects in the proposed CHD may cause sedimentation problems.
During construction, roads may contribute to watershed problems through direct soil
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disturbance. Established roads may also increase the sediments entering the stream
through normal run-off. Approximately six roads cross the proposed critical habitat
nine times. An estimated 16 projects will be impacted by Gila chub conservation
activities: four on Forest Service roads and 12 on non-Forest Service roads. The
future cost of Gila chub conservation measures for transportation projects are
expected to range from $86,000 to $737,000 over 20 years (undiscounted dollars).

Recreation: Although OHV use, hunting, and fishing are important recreational
activities in Arizona with significance for the Arizona economy, the remote nature
and steep terrain of the areas proposed for critical habitat do not, in general, lend
themselves to OHV use or hunting. In addition, several areas are closed to OHV
use.” In those areas in which OHV use is not restricted, Gila chub conservation is
unlikely to require changes to OHV activities. Fishing for Gila chub in Arizona and
New Mexico is prohibited, and most Gila chub populations do not occur in popular
fishing areas for other species. Therefore, this analysis does not anticipate large
economic impacts to recreation activities from Gila chub conservation activities
within the proposed CHD.

Mining: A considerable amount of Arizona's mining activity takes place in the
counties that contain proposed critical habitat for the Gila chub. Only one mine
location, however, is located in the proposed CHD for the Gila chub, on Mineral
Creek, and it is undeveloped. Because development at this mine has not commenced,
potential impacts of mining in this area are uncertain. One currently operating mine
is located downstream of proposed CHD on Mineral Creek. This analysis assumes
that no impacts to this mine are likely.

Fire Management is most likely to be affected by Gila chub conservation activities
where Wildland-Urban Interface (WUI) areas overlap with the proposed CHD. This
overlap occurs on 362 acres, or approximately two percent of proposed CHD. The
majority of WUI area overlap occurs in Areas 5 and 6, in Spring Creek and Cienega
Creek stream reaches. Expected impacts on fire management activities include
administrative costs related to consultation on fire management plans, as well as cost
of evacuation and reestablishment of Gila chub populations in the event of a wildfire.
The total costs of Gila chub evacuation and reestablishment in the event of a wildfire
is estimated to be approximately $42,000 to $45,000 per effort. Due to the difficulty
in predicting the locations of future catastrophic wildfires, this analysis does not
assign Gila chub evacuation and reestablishment costs to stream reaches within the
proposed CHD.

12 For example, BLM does not allow OHV use up and down any of the stream reaches within proposed CHD.
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Exhibit ES-3

SUMMARY OF FUTURE COSTS OF CONSERVATION ACTIVITIES FOR THE GILA CHUB
(Undiscounted Dollars, 2005-2024)

Fire
UNIT STREAM REACH Water Management Livestock Grazing Tribes Development | Species Management |[Recreation|Management| Mining | Transportation
Low High Low High Low High (likelihood) Low High (acres) Low High
Turkey Creek (NM) $0 $0 $0 $0 n/a n/a  Unlikely $20,0000  $20,0000 Modest O/n/a 30 $0
Dix Creek $0 $0 $11,6000  $88,700 n/g n/a  Unlikely $20,0000  $20,0000 n/a O n/a $0 $0,
Area 1: Upper Harden Cienega Creek _
Gila River (AZINM) $0 $0  $34,000 $312,600 n/g n/al  Unlikely $20,0000  $20,0000 n/a O/ n/a $0 $0
Eagle Creek $0 $0| $13,6000 $108,800 n/a n/al  Unlikely $50,0000 $108,0000 nl/a 0/ n/a $0) $0
East Eagle Creek $0 $0  $61,700 $562,300 n/q n/al  Unlikely $20,000  $20,0000 n/a O/ nfa $0 $0
Subtotal $0 $0| $120,900 $1,072,400 $0 $0  Unlikely $130,0000 $188,0000 Modest 0/ n/a 30| $0
Mineral Creek $0 $0  $39,200 $354,200 n/g n/a  Unlikely $50,0000 $108,0000 n/a 0lUncertain $0 $0]
lArea 2: Middle |Blue River $0 30 30 $0, $527,000] $3,738,000 Unlikely $80,0000 $138,0000 n/a O/n/a 30 $0,
Gila River Bonita Creek $2,581,200] $9,558,000 $20,400, $177,600 $106,000[ $1,648,000 Unlikely $80,000 $138,000[ Unlikely 5 n/a $0 $0
Subtotal $2,581,200 $9,558,000] $59,600, $531,800] $633,000 $5,386,000 Unlikely $210,000 $384,000] Unlikely 5 n/a $0) $0
) (O'Donnell Canyon $0 $0  $2,200 $51,800 n/a n/al  Unlikely $50,000  $108,000] n/a O/ n/a $11,000 $74,600
g;f;’:‘);mari Turkey Creek $0 $0 $0) $0 n/4 n/d  Unlikely $50,000  $108,000  n/a 0 n/a $11,000  $74,600
River Area Post Canyon Creek $0 $0 $0 $0 n/g n/a  Unlikely $90,0000 $148,0000 n/a O/ n/a $0 $0]
Subtotal $0| $0|  $2,200 $51,800 $0) $0|  Unlikely $190,000  $364,000] n/a 0 n/a $22,000 $149,200
IArea 4: Bass Canyon $0 $0  $5,600 $8,900 n/a n/al  Unlikely $50,0000 $108,0000 n/a O/ n/a $0) $0
Lower San Hot Springs Canyon $0 $0  $5,600 $8,900 n/a n/al  Unlikely $50,000 $108,0000 Unlikely 0 n/a $0 $0
Pedro River Redfield Canyon $0 $0 $18,100 $106,400 n/g n/al  Unlikely $50,0000 $108,0000 n/a O nfa $0 $0]
Area Subtotal $0 $0|  $29,300 $124,200 $0 $O| Unlikely $150,0000 $324,000] Unlikely 0/ n/a $0) 30
Cienega Creek $6,418,800 $6,418,800] $44,900 $394,200 n/g n/a Unlikely $50,0000 $108,000 n/a 150/ n/a $33,000 $223,800
IArea 5: Mattie Canyon $0 $0| $17,2000 $144,900 n/a n/a]  Unlikely $50,0000 $108,0000 nl/a O/ n/a $0) $0
Lower Santa  [Empire Gulch $0 $0| $19,500 $167,800 n/a n/a  Unlikely $50,0000 $108,0000 n/a 0 n/a $0) $0
(Cruz River Areaisabino Canyon $0 $0|  $26,800 $240,400 n/a) n/a  Unlikely $20,0000  $20,000] Uncertain 1n/a $0 $0
Subtotal $6,418,800, $6,418,800, $108,400, $947,300] $0) $0  Unlikely $170,0000  $344,000| Uncertain 151 n/a $33,000] $223,800
\Walker Creek $0 $0| $22,6000 $147,800 n/a n/al  Unlikely $20,000 $108,0000 Unlikely 0 n/a $10,000 $144,600
Area 6: Red_ Tank Draw $0 $0  $29,100 $251,600 n/g n/g) Unl?kely $20,0000  $20,000 Unl!kely O nfa $10,000 $144,600]
Upper Verde Sp_rlr_wg Creek $0 $0  $9,200  $63,000 n/g nfa  Unlikely $50,0000 $108,0000 Unlikely 206 n/a $11,0000 $74,600
River Area \Williamson Valley
\Wash $0) $0 $0 $0) n/a n/al  Unlikely $50,0000 $108,0000 nl/a O/ n/a $0) $0
Subtotal $0 $0|  $60,900 $462,400 $0) $0  Unlikely $140,0000 $344,0000 Unlikely 206|n/a $31,000 $363,800
Little Sycamore Creek $0 $0|  $6,8000  $59,200 n/d n/al  Unlikely $50,000 $108,000/ Unlikely O/ n/a $0) $0
ISycamore Creek $0 $0) $0) $0 n/a n/al  Unlikely $20,0000  $20,000] Unlikely 0 n/a $0) $0
IArea 7: Indian Creek $0 $0 $22,400 $186,400 n/a n/al  Unlikely $20,0000  $20,000| Unlikely O/n/a 30 $0]
IAqua Fria River [Silver Creek $0 $0 $21,0000 $191,600 n/g n/al Unlikely $80,0000  $80,000 Unlikely O n/a $0 $0]
Area Larry Creek $0 $0| $10,1000  $82,200 n/a n/a| Unlikely $10,0000  $10,000/ Unlikely 0 n/a $0 $0
Lousy Canyon $0) $0|  $9,300 $74,200 n/a n/d Unlikely $10,000 $10,000] Unlikely O/ n/a $0) $0
Subtotal $0 $0  $69,600 $593,600 $0 $0  Unlikely $190,0000 $248,0000 Unlikely 0/ n/a $0 30
Total $9,000,000] $15,976,800 $450,900] $3,783,500] $633,000 $5,386,000 Unlikely $1,180,000] $2,196,000] Modest 362|Uncertain |$86,000 $736,800
Grand Total (Low) $11,350,000
Grand Total (High) $28,079,000

Note: Estimates are not discounted.
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Exhibit ES-4

SUMMARY OF FUTURE COSTS OF CONSERVATION ACTIVITIES FOR THE GILA CHUB
(2005-2024, Discounted at 3 percent)

Species Fire
UNIT STREAM REACH Water Management Livestock Grazing Tribes Development Management  |Recreation| Management| Mining | Transportation
Low High Low High Low High (likelihood) Low High (acres) Low High
Turkey Creek (NM) $0 $0 30 $0 n/q nfal  Unlikely $1,000 $1,0000 Modest 0 nla $0 $0]
Dix Creek 30 $0 $8,6000  $66,000 n/g n/al  Unlikely $1,000 $1,000 nla 0 nla $0 $0]
Area 1: Harden Cienega Creek '
Upper Gila River (AZINM) $0 $0|  $25,300] $232,500 n/al n/q Unl!kely $1,0000 $1,000 n/a 0 nla $0 $0
Eagle Creek $0) $0|  $10,1000  $80,900 n/aI n/al  Unlikely $5,400  $2,500 n/a 0 nla $0 $0)
East Eagle Creek $0 $0|  $45,900] $418,300 n/d n/al  Unlikely $1,000 $1,000 n/a 0 nla $0 $0
Total $0 $0  $89,900, $797,700 $0) $0  Unlikely $9,400 $6,500, Modest 0 nla $0 $0
Mineral Creek $0 $0|  $29,200] $263,500 n/a n/al  Unlikely $5,400  $2,500] n/a 0] Uncertain $0 $0]
Area 2: Middle |Blue River 30 $0 n/a n/al $413,3000 $2,982,900,  Unlikely $6,900 $4,000 n/a 0 nla $0 $0
Gila River Bonita Creek $1,429,100 $5,292,000 $15,200 $132,100] $89,100 $1,323,200]  Unlikely $6,900, $4,0000 Unlikely 5 nla $0 $0
Total $1,429,100] $5,292,000 $44,4000 $395,600] $502,400[ $4,306,100] Unlikely $19,200 $10,500[ Unlikely 5 nla $0 30
. (O'Donnell Canyon $0) $0 $1,600 $38,500 n/g n/al  Unlikely $5,400  $2,500 n/a 0 nla $8,200  $55,500]
Babogﬁzgmver Turkey Creek $0 $0 $0 $0) n/a n/d  Unlikely $5400 $2,5000 n/a o nia | $8200 $55500
Area Post Canyon Creek $0 $0 $0 $0 n/q n/al  Unlikely $7,900  $5,800 nla 0 nla $0 $0]
Total $0 $0| $1,600 $38,500 $0 $0|  Unlikely $18,700, $10,800 n/a 0 n/a [$16,4000 $111,000
Area d: Bass Ca_nyon $0 $0 $4,200 $6,600 n/a n/a Unlikely $5,400  $2,500 n_/a 0 nla $0 $0
Lower San l:-’edro Hot Springs Canyon $0 $0 $4,200 $6,600 n/a n/al  Unlikely $5,400  $2,5000 Unlikely 0 nla $0 $0)
River Area |Redfield Canyon 30 $0|  $13,500]  $79,100 n/al n/a  Unlikely $5,400  $2,500 nla 0 nla $0 $0]
Total $0 $0 $21,900 $92,300 $0 $O| Unlikely $16,2000 $7,500] Unlikely 0 nla $0 30
Cienega Creek $3,553,900 $3,553,900  $33,400 $293,200 n/g nfd  Unlikely $5,400  $2,500 n/a 1500 n/a  |$24,500 $166,500
Area5: Mattie Canyon $0) $0|  $12,8000 $107,800 n/a n/al  Unlikely $5,400  $2,500 n/a 0 nla $0) $0
Lower Santa Cruz [Empire Gulch $0) $0|  $14,500, $124,800] n/al n/al  Unlikely $5,4000 $2,500 n/a 0 nla $0) $0
River Area  |sabino Canyon $0 $0|  $19,900 $178,800 n/a n/a  Unlikely $1,0000 $1,000] Uncertain 1 nla $0 $0
Total $3,553,900| $3,553,900 $80,600 $704,600 $0 $0|  Unlikely $17,2000 $8,500| Uncertain 151 n/a  |$24,500 $166,500
\Walker Creek $0) $0|  $16,800 $109,900 n/a n/al  Unlikely $5,400 $1,000 Unlikely 0 nla $7,400  $107,600]
Area 6: Red_ Tank Draw $0 $0|  $21,600] $187,200 n/g n/g) Unlikely $1,000 $1,000 Unlikely 0 nla $7,400 $107,600
Upper Verde River Sp_rlr_wg Creek $0 $0 $6,800  $46,900 n/a nfa  Unlikely $5,4000 $2,500 Unlikely 206 nla $8,2000  $55,500)
Area \Williamson Valley
\Wash $0 $0 $0 $0 n/g n/al  Unlikely $5,400  $2,500 n/a 0 nla $0 $0]
Total $0 $0 $45,200) $344,000 $0| $0  Unlikely $17,2000 $7,0000 Unlikely 2060 n/a  |$23,000 $270,600)
Little Sycamore Creek $0 $0) $5,1000  $44,000 n/al n/al  Unlikely $5,400 $2,5000 Unlikely 0 nla $0) $0
ISycamore Creek $0) $0 $0) $0 n/d n/al  Unlikely $1,0000 $1,000 Unlikely 0 nla $0 30
Area7: Indian Creek $0 $0|  $16,700] $138,700 n/a n/a  Unlikely $1,0000 $1,000 Unlikely 0 nla $0 $0]
Aqua Fria River [Silver Creek $0) $0|  $15,6000 $142,500 n/a n/al Unlikely $4,0000 $4,000 Unlikely 0 nla $0 30
Area Larry Creek $0 $0) $7,5000  $61,100 n/a n/a| Unlikely $500] $5000 Unlikely 0 nla $0 $0)
Lousy Canyon $0 $0| $6,900 $55,200 n/a| n/d Unlikely $500] $500[ Unlikely 0 nla $0) $0
Total $0 $0  $51,800] $441,500 $0 $0  Unlikely $12,400 $9,500[ Unlikely 0 nla $0 $0]
Grand Total $4,983,000 $8,845,900 $335,400 $2,814,200 $502,400 $4,306,100  Unlikely $110,300 $60,300] Unlikely 362|Uncertain|$64,000 $548,100
lAnnualized Costs (Low) $411,400
lAnnualized Costs (High) $1,155,000
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Exhibit ES-5
SUMMARY OF FUTURE COSTS OF CONSERVATION ACTIVITIES FOR THE GILA CHUB
(2005-2024, Discounted at 7 percent)

Fire
UNIT STREAM REACH | Water Management Livestock Grazing Tribes Development | Species Management |Recreation| Management | Mining Transportation
Low High Low High Low High (likelihood) Low High (acres) Low High
[Turkey Creek (NM) $0 $0 $0 $0 n/a n/a,  Unlikely $1,000 $0 Modest 0 n/a $0 $0,
Dix Creek $0 $0 $6,100] $47,000 n/g n/al  Unlikely $1,000 $0 nla 0 n/a| $0 $0]
Area 1: Harden Cienega al
Upper Gila  [Creek (AZ/INM) $0 $0 $18,000 $165,600 n/ n/al  Unlikely $1,000 $0 nla 0 n/q $0 $0,
River Eagle Creek $0 $0 $7,200 $57,600 n/a n/fal  Unlikely $5,400 $0| nla 0 n/a $0 $0
East Eagle Creek $0 $0 $32,700 $297,900 n/a n/al  Unlikely $1,000 $0 n/a 0 n/a $0 $0,
[Total $0 $0 $64,000 $568,100 $0 $0  Unlikely $9,400 $0 Modest 0 n/a $0 $0]
Mineral Creek $0 $0 $20,800 $187,600 n/al n/al  Unlikely $5,400 $0, n/a 0| Uncertain| $0 $0,
Area 2: Middle [Blue River $0 $0 n/a n/a $318,1000  $2,351,500  Unlikely $6,900 30 n/a 0 n/a $0 $0
GilaRiver  [Bonita Creek $667,000 $2,470,000 $10,800 $94,100  $75,000 $1,051,700]  Unlikely $6,900 $0| Unlikely 5 n/a $0 $0
Total $667,000  $2,470,000 $31,600 $281,700, $393,100 $3,403,200]  Unlikely $19,200 $0| Unlikely 5 n/al $0 $0
) O'Donnell Canyon $0 $0 $1,200 $27,400 n/a n/a,  Unlikely $5,400 $0 n/a 0 n/al  $5,800 $39,500
Baﬁgec?)ra';{ari Turkey Creek $0 $0 $0 $0) n/a n/d  Unlikely $5,400 $0  nla 0 nfd  $5800 $39,500
River Area [Post Canyon Creek $0 $0 $0 $0 n/g n/a.  Unlikely $8,700 $0 nla 0 n/g $0 $0,
Total $0 $0 $1,200 $27,400 $0 $0|  Unlikely $19,500 $0| n/a 0 n/al  $11,700  $79,000]
Area 4: Bass Canyon $0 $0) $3,000 $4,700 n/al n/al  Unlikely $5,400 $0| n/a 0) n/al $0 $0
Lower San  [Hot Springs Canyon $0) $0) $3,000 $4,700 n/a| nfa  Unlikely $5,400 $0| Unlikely 0 n/a $0 $0)
Pedro River [Redfield Canyon $0 $0 $9,600 $56,400 n/al n/al  Unlikely $5,400 $0 nla 0 n/q $0 $0]
Area [Total $0 $0 $15,600 $65,800 $0| $0|  Unlikely $16,200 $0| Unlikely 0 n/a $0 $0,
Cienega Creek $1,658,700  $1,658,700 $23,800 $208,800 n/al n/al  Unlikely $5,400 $0 n/a 150 n/al  $17,500 $118,500
Area5: Mattie Canyon $0 $0 $9,100 $76,800 n/aI n/al  Unlikely $5,400 $0| n/a 0 n/a $0 $0
Lower Santa [Empire Gulch $0) $0| $10,300] $88,900) n/al nfal  Unlikely $5,400) $0| n/a 0 n/a $0 $0
Cruz River Arealsahino Canyon $0 $0  $14,2000  $127,300 n/a n/d  Unlikely $1,000 $0| Uncertain 1 n/q $0) $0)
[Total $1,658,700  $1,658,700 $57,400 $501,800 $O| $0  Unlikely $17,200 $0| Uncertain 151 n/a  $17,500 $118,500
\Walker Creek $0 $0 $12,000 $78,300 n/al n/fal  Unlikely $5,400 $0| Unlikely 0 nfal  $5,3000 $76,600)
Area 6: Red_ Tank Draw $0 $0 $15,400 $133,300 n/al n/a UnI!ker $1,000 $0 Unlikely 0 nfa  $5,300 $76,600
Upper Verde Sp_rlr_}g Creek $0 $0 $4,900 $33,400 n/a n/al  Unlikely $5,400 $0| Unlikely 206 nfa  $5,8000 $39,500]
River Area | Williamson Valley
\Wash $0) $0| $0 $0 n/ n/fal  Unlikely $5,400 $0) n/a 0 n/a $0 $0
Total $0 $0 $32,300 $245,000 $0 $0|  Unlikely $17,200 $0| Unlikely 206) n/a  $16,400 $192,700]
Little Sycamore Creek $0 $0) $3,600 $31,400 n/a| n/fal  Unlikely $5,400 $0| Unlikely 0 n/a $0 $0
Sycamore Creek $0 $0 $0 $0 n/a n/al  Unlikely $1,000 $0| Unlikely 0 n/a $0 $0
Area7: Indian Creek $0 $0 $11,900 $98,700 n/al n/al  Unlikely $1,000 $0| Unlikely 0 n/q 30 30
Aqua Fria River|Silver Creek $0 $0 $11,100 $101,500 n/aI n/al  Unlikely $4,000 $0| Unlikely 0 n/a $0 $0
Area Larry Creek $0 $0) $5,300 $43,500 n/aI n/a  Unlikely $500] $0| Unlikely 0 n/a $0 $0
Lousy Canyon $0 $0 $4,900 $39,300 n/al n/d  Unlikely $500 $0| Unlikely 0 n/d $0 $0|
[Total $0 $0 $36,800 $314,400 $0 $0  Unlikely $12,400 $0| Unlikely 0 n/al $0 $0
Grand Total $2,325,700] $4,128,700] $238,900 $2,004,200] $393,100 $3,403,200]  Unlikely $111,100 $0| Modest 362 Uncertain|  $45,600 $390,300]
IAnnualized Costs (Low) $809,200
IAnnualized Costs (Low) $1,905,600
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FRAMEWORK FOR ANALYSIS SECTION 1

8.

10.

The purpose of this report is to estimate the economic impact of actions taken to
protect the federally-listed Gila chub (Gila intermedia) and its habitat. It attempts to
quantify the economic effects associated with the proposed designation of critical habitat.
It does so by taking into account the cost of conservation-related measures that are likely
to be associated with future economic activities that may adversely affect the habitat
within the proposed boundaries. The analysis looks retrospectively at costs incurred
since the Gila chub was proposed to be listed, and it attempts to predict future costs likely
to occur after the 2005 proposed CHD is finalized.

This information is intended to assist the Secretary in determining whether the
benefits of excluding particular areas from the designation outweigh the benefits of
including those areas in the designation.® In addition, this information allows the U.S.
Fish and Wildlife Service (the Service) to address the requirements of Executive Orders
12866 and 13211, and the Regulatory Flexibility Act (RFA), as amended by the Small
Business Regulatory Enforcement Fairness Act (SBREFA).** This report also complies
with direction from the U.S. Court of Appeals for the 10th Circuit that “co-extensive”
effects should be included in the economic analysis to inform decision-makers regarding
which areas to designate as critical habitat.'®

This section describes the framework for this analysis. First, it describes the
general analytic approach to estimating economic effects, including a discussion of both
efficiency and distributional effects. Next, this section discusses the scope of the
analysis, including the link between existing and critical habitat-related protection
activities and economic impacts. Then, it presents the analytic time frame used in the
report. Finally, this section lists the information sources relied upon in this analysis.

316 U.S.C. §1533(b)(2).

 Executive Order 12866, Regulatory Planning and Review, September 30, 1993; Executive Order 13211, Actions
Concerning Regulations That Significantly Affect Energy Supply, Distribution, or Use, May 18, 2001; 5. U.S.C.
§§601 et seq; and Pub Law No. 104-121.

1>1n 2001, the U.S. Court of Appeals for the 10th Circuit instructed the Service to conduct a full analysis of all of
the economic impacts of proposed CHD, regardless of whether those impacts are attributable co-extensively to other
causes (New Mexico Cattle Growers Ass h v. U.S.F.W.S., 248 F.3d 1277 (10" Cir. 2001)).
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12.
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15.

Approach to Estimating Economic Effects

This economic analysis considers both the economic efficiency and distributional
effects that may result from efforts to protect the Gila chub and its habitat (hereinafter
referred to collectively as “Gila chub conservation activities”). Economic efficiency
effects generally reflect “opportunity costs” associated with the commitment of resources
required to accomplish species and habitat conservation. For example, if activities that
can take place on a parcel of land are limited as a result of the designation or the presence
of the species, and thus the market value of the land is reduced, this reduction in value
represents one measure of opportunity cost or change in economic efficiency. Similarly,
the costs incurred by a Federal action agency to consult with the Service under section 7
represent opportunity costs of Gila chub conservation efforts.

This analysis also addresses the distribution of impacts associated with the
designation, including an assessment of any local or regional impacts of habitat
conservation and the potential effects of conservation activities on small entities and the
energy industry. This information may be used by decision-makers to assess whether the
effects of Gila chub conservation activities unduly burden a particular group or economic
sector. For example, while conservation activities may have a relatively small impact
relative to the national economy, individuals employed in a particular sector of the
regional economy may experience relatively greater impacts.

For each land use activity, this analysis presents economic impacts incurred in
different time periods in present value terms. The text box entitled "Calculating Present
Value and Annualized Impacts” describes the methods used. Differences between
economic efficiency effects and distributional effects, as well as their application in this
analysis, are discussed in greater detail below.

1.1.1 Efficiency Effects

At the guidance of the Office of Management and Budget (OMB) and in
compliance with Executive Order 12866 "Regulatory Planning and Review," Federal
agencies measure changes in economic efficiency in order to understand how society, as
a whole, will be affected by a regulatory action. In the context of regulations that protect
Gila chub habitat, these efficiency effects represent the opportunity cost of resources used
or benefits foregone by society as a result of the regulations. Economists generally
characterize opportunity costs in terms of changes in producer and consumer surpluses in
affected markets.'®

In some instances, compliance costs may provide a reasonable approximation for
the efficiency effects associated with a regulatory action. For example, a Federal
landowner or manager may enter into a consultation with the Service to ensure that a

18 For additional information on the definition of "surplus” and an explanation of consumer and producer surplus in
the context of regulatory analysis, see: Gramlich, Edward M., A Guide to Benefit-Cost Analysis (2™ Ed.), Prospect
Heights, Illinois: Waveland Press, Inc., 1990; and U.S. Environmental Protection Agency, Guidelines for Preparing
Economic Analyses, EPA 240-R-00-003, September 2000, available at http://yosemite.epa.gov/ee/epa/eed.nsf/
webpages/Guidelines.html.
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particular activity will not adversely modify critical habitat. The effort required for the
consultation is an economic opportunity cost because the landowner or manager's time
and effort would have been spent in an alternative activity had the parcel not been
included in the designation. When compliance activity is not expected to significantly
affect markets -- that is, not result in a shift in the quantity of a good or service provided
at a given price, or in the quantity of a good or service demanded given a change in price
-- the measurement of compliance costs can provide a reasonable estimate of the change
in economic efficiency.

Where habitat protection measures are expected to significantly impact a market,
it may be necessary to estimate changes in producer and consumer surpluses. For
example, a designation that precludes the development of large areas of land may shift
the price and quantity of housing supplied in a region. In this case, changes in economic
efficiency (i.e., social welfare) can be measured by considering changes in producer and
consumer surplus in the market.

This analysis begins by measuring costs associated with measures taken to protect
Gila chub and its habitat. As noted above, in some cases, compliance costs can provide a
reasonable estimate of changes in economic efficiency. However, if the cost of
conservation activities is expected to significantly impact markets, the analysis will
consider potential changes in consumer and/or producer surplus in affected markets.



Calculating Present Value and Annualized Impacts

For each land use activity, this analysis presents economic impacts incurred in different
time periods in present value terms. Present value terms are used to compare economic costs
incurred in different time periods. The present value represents the value of a payment or stream of
payments to be made in the future in common dollar terms. The discount rate used defines how
rapidly the value today of a future real dollar declines through time. In the context of CHD activities
involving future costs, translation of these future economic costs to present value terms requires the
following: a) projected future costs of Gila chub conservation activities (the undiscounted costs); and
b) the specific years in which these impacts are expected to be incurred. With these data, the present
value of the future stream of impacts (PVc) of Gila chub conservation activities from year tto T is
measured in 2005 dollars according to the following standard formula®:

T Ct
PVC = Z (l+ r)t—2005

t

Ci= forecast cost of Gila chub conservation activities in year t

r= discount rate”

Impacts of conservation activities for each activity in each stream reach are also expressed
as annualized values. Annualized values are calculated to provide comparison of impacts across
activities with varying forecast periods (T). For this analysis, however, all activities employ a
forecast period of 20 years, 2005 through 2024. Annualized impacts of future Gila chub
conservation activities (APV,) are calculated by the following standard formula:

APV. =PV | "
1-@+r) W

N = number of years in the forecast period (in this analysis, 20 years)

& To derive the present value of past conservation activities for this analysis, t is 2002 and T is 2004;
to derive the present value of future conservation activities, t is 2005 and T is 2024.

® To discount and annualize costs, guidance provided by the OMB specifies the use of a real rate of
seven percent and three percent. (U.S. Office of Management and Budget, Circular A-4, September
17, 2003 and U.S. Office of Management and Budget, “Draft 2003 Report to Congress on the Costs
and Benefits of Federal Regulations; Notice,” 68 Federal Register 5492, February 3, 2003)
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1.1.2 Distributional and Regional Economic Effects

Measurements of changes in economic efficiency focus on the net impact of
conservation activities, without consideration of how certain economic sectors or groups
of people are affected. Thus, a discussion of efficiency effects alone may miss important
distributional considerations. OMB encourages Federal agencies to consider
distributional effects separately from efficiency effects.'’” This analysis considers several
types of distributional effects, including impacts on small entities; impacts on energy
supply, distribution, and use; and regional economic impacts. It is important to note that
these are fundamentally different measures of economic impact than efficiency effects,
and thus cannot be added to or compared with estimates of changes in economic
efficiency.

Impacts on Small Entities and Energy Supply, Distribution, and Use

This analysis considers how small entities, including small businesses,
organizations, and governments, as defined by the Regulatory Flexibility Act, might be
affected by future Gila chub conservation activities."® In addition, in response to
Executive Order 13211 "Actions Concerning Regulations That Significantly Affect
Energy Supply, Distribution, or Use," this analysis considers the future impacts of
conservation activities on the energy industry and its customers.™

Reqgional Economic Effects

Regional economic impact analysis can provide an assessment of the potential
localized effects of conservation activities. Specifically, regional economic impact
analysis produces a quantitative estimate of the potential magnitude of the initial change
in the regional economy resulting from a regulatory action. Regional economic impacts
are commonly measured using regional input/output models. These models rely on
multipliers that represent the relationship between a change in one sector of the economy
(e.g., expenditures by recreationists) and the effect of that change on economic output,
income, or employment in other local industries (e.g., suppliers of goods and services to
recreationists). These economic data provide a quantitative estimate of the magnitude of
shifts of jobs and revenues in the local economy.

The use of regional input/output models in an analysis of the impacts of species
and habitat conservation activities can overstate the long-term impacts of a regulatory
change. Most importantly, these models provide a static view of the economy of a
region. That is, they measure the initial impact of a regulatory change on an economy but
do not consider long-term adjustments that the economy will make in response to this

7U.S. Office of Management and Budget, "Circular A-4," September 17, 2003, available at
http://www.whitehouse.gov/omb/circulars/a004/a-4.pdf.

85 U.S.C. § 601 et seq.

19 Executive Order 13211, Actions Concerning Regulations That Significantly Affect Energy Supply, Distribution, or
Use, May 18, 2001.
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change. For example, these models provide estimates of the number of jobs lost as a
result of a regulatory change, but do not consider re-employment of these individuals
over time or other adaptive responses by impacted businesses. In addition, the flow of
goods and services across the regional boundaries defined in the model may change as a
result of the regulation, compensating for a potential decrease in economic activity within
the region.

Despite these and other limitations, in certain circumstances regional economic
impact analysis may provide useful information about the scale and scope of localized
impacts. It is important to remember that measures of regional economic effects
generally reflect shifts in resource use rather than efficiency losses. Thus, these types of
distributional effects are reported separately from efficiency effects (i.e., not summed).
In addition, measures of regional economic impact cannot be compared with estimates of
efficiency effects, but should be considered as distinct measures of impact.

Scope of the Analysis

This analysis identifies those economic activities believed to most likely threaten
the listed species and its habitat and, where possible, quantifies the economic impact to
avoid, mitigate, or compensate for such threats within the boundaries of the CHD. In
instances where critical habitat is being proposed after a species is listed, some future
impacts may be unavoidable, regardless of the final designation and exclusions under
4(b)(2). However, due to the difficulty in making a credible distinction between listing
and critical habitat effects within critical habitat boundaries, this analysis considers all
future conservation-related impacts to be coextensive with the designation.?®*

Coextensive effects may also include impacts associated with overlapping
protective measures of other Federal, State, and local laws that aid habitat conservation in
the areas proposed for designation. In past instances, some of these measures have been
precipitated by the listing of the species and impending designation of critical habitat.
Because habitat conservation activities affording protection to a listed species likely
contribute to the efficacy of the CHD activities, the impacts of these actions are
considered relevant for understanding the full effect of the proposed CHD. Enforcement
actions taken in response to violations of the Act, however, are not included.

20 |n 2001, the U.S. Court of Appeals for the 10th Circuit instructed the Service to conduct a full analysis of all of
the economic impacts of proposed CHD, regardless of whether those impacts are attributable co-extensively to other
causes (New Mexico Cattle Growers Assn v. U.S.F.W.S., 248 F.3d 1277 (10th Cir. 2001)).

21 1n 2004, the U.S. Ninth Circuit invalidated the Service’s regulation defining destruction or adverse modification
of critical habitat (Gifford Pinchot Task Force v. United States Fish and Wildlife Service). The Service is currently
reviewing the decision to determine what effect it (and to a limited extent Center for Biological Diversity v. Bureau
of Land Management (Case No. C-03-2509-SI, N.D. Cal.)) may have on the outcome of consultations pursuant to
section 7 of the Act.
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1.2.1 Sections of the Act Relevant to the Analysis

25. This analysis focuses on activities that are influenced by the Service through
sections 4, 7, 9, and 10 of the Act. Section 4 of the Act focuses on the listing and
recovery of endangered and threatened species, as well as the CHD. In this section, the
Secretary is required to list species as endangered or threatened “solely on the basis of the
best available scientific and commercial data."?? Section 4 also requires the Secretary to
designate critical habitat “on the basis of the best scientific data available and after taking
into consideration the economic impact, and any other relevant impact, of specifying any
particular area as critical habitat.”?® In addition, under section 4 the Service is required to
develop a recovery plan that recommends actions necessary to satisfy the biological
needs and assure the recovery of the species. The plan serves as guidance for interested
parties, including Federal, State, and local agencies, private landowners, and the general
public.

26. The protections afforded to threatened and endangered species and their habitat
are described in sections 7, 9, and 10 of the Act, and economic impacts resulting from
these protections are the focus of this analysis:

o Section 7 of the Act requires Federal agencies to consult with the Service to
ensure that any action authorized, funded, or carried out will not likely jeopardize
the continued existence of any endangered or threatened species or result in the
destruction or adverse modification of critical habitat. The administrative costs of
these consultations, along with the costs of project modifications resulting from
these consultations, represent compliance costs associated with the listing of the
species and CHD.*

o Section 9 defines the actions that are prohibited by the Act. In particular, it
prohibits the "take" of endangered wildlife, where "take" means to "harass, harm,
pursue, or collect, or to attempt to engage in any such conduct."® The economic
impacts associated with this section manifest themselves in sections 7 and 10.

o Under section 10(a)(1)(B) of the Act, an entity (i.e., a landowner or local
government) may develop a Habitat Conservation Plan (HCP) for an endangered
animal species in order to meet the conditions for issuance of an incidental take
permit in connection with the development and management of a property.?® The
requirements posed by the HCP may have economic impacts associated with the
goal of ensuring that the effects of incidental take are adequately minimized and

2216 U.S.C. 1533.

216 U.S.C. 1533.

2 The Service notes, however, that a recent Ninth Circuit judicial opinion, Gifford Pinchot Task Force v. United
States Fish and Wildlife Service, has invalidated the Service’s regulation defining destruction or adverse
modification of critical habitat. The Service is currently reviewing the decision to determine what effect it (and to a
limited extent Center for Biological Diversity v. Bureau of Land Management (Case No. C-03-2509-SI, N.D. Cal.))
may have on the outcome of consultations pursuant to section 7 of the Act.

»16 U.S.C. 1532.

%6 U.S. Fish and Wildlife Service, “Endangered Species and Habitat Conservation Planning,” August 6, 2002,
accessed at http://endangered.fws.gov/hcp/.



27.

28.

29.

30.

mitigated. The designation of critical habitat does not require completion of an
HCP; however, the designation may influence conservation measures provided
under HCPs.

1.2.2 Other Relevant Protection Efforts

The protection of listed species and habitat is not limited to the Act. Other
Federal agencies, as well as State and local governments, may also seek to protect the
natural resources under their jurisdiction.”’ For the purpose of this analysis, such
protective efforts are considered to be co-extensive with the protection offered by critical
habitat, and costs associated with these efforts are included in this report. In addition,
under certain circumstances, the CHD may provide new information to a community
about the sensitive ecological nature of a geographic region, potentially triggering
additional economic impacts under other State or local laws. In cases where these costs
would not have been triggered absent the designation of critical habitat, they are included
in this economic analysis.

1.2.3 Additional Analytic Considerations
This analysis also considers the potential for other types of economic impacts that
can be related to section 7 consultations in general and CHD in particular, including time

delay, regulatory uncertainty, and stigma impacts.

Time Delay and Regulatory Uncertainty Impacts

Time delays are costs due to project delays associated with the consultation
process or compliance with other regulations. Regulatory uncertainty costs occur in
anticipation of having to modify project parameters (e.g., retaining outside experts or
legal counsel to better understand their responsibilities with regard to CHD).

Stigma Impacts

Stigma refers to the change in economic value of a particular project or activity
due to negative (or positive) perceptions of the role critical habitat will play in
developing, implementing, or conducting that policy. For example, changes to private
property values associated with public attitudes about the limits and costs of
implementing a project in critical habitat are known as "stigma" impacts.

%" For example, the Sikes Act Improvement Act (Sikes Act) of 1997 requires Department of Defense (DoD) military
installations to develop Integrated Natural Resources Management Plans (INRMPs) that provide for the
conservation, protection, and management of wildlife resources (16 U.S.C. §§ 670a - 6700). These plans must
integrate natural resource management with the other activities, such as training exercises, taking place at the

facility.
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32.

33.

34.

1.2.4 Benefits

Under Executive Order 12866, OMB directs Federal agencies to provide an
assessment of both the social costs and benefits of proposed regulatory actions.®® OMB’s
Circular A-4 distinguishes two types of economic benefits: direct benefits and ancillary
benefits. Ancillary benefits are defined as favorable impacts of a rulemaking that are
typically unrelated, or secondary, to the statutory purpose of the rulemaking.?

In the context of CHD, the primary purpose of the rulemaking (i.e., the direct
benefit) is the potential to enhance conservation of the species. The published economics
literature has documented that social welfare benefits can result from the conservation
and recovery of endangered and threatened species. In its guidance for implementing
Executive Order 12866, OMB acknowledges that it may not be feasible to monetize, or
even quantify, the benefits of environmental regulations due to either an absence of
defensible, relevant studies or a lack of resources on the implementing agency’s part to
conduct new research.*® Rather than rely on economic measures, the Service believes
that the direct benefits of the proposed rule are best expressed in biological terms that
can be weighed against the expected cost impacts of the rulemaking.

Critical habitat designation may also generate ancillary benefits. Critical habitat
aids in the conservation of species specifically by protecting the primary constituent
elements on which the species depends. To this end, critical habitat designation can
result in maintenance of particular environmental conditions that may generate other
social benefits aside from the preservation of the species. That is, management actions
undertaken to conserve a species or habitat may have coincident, positive social welfare
implications, such as increased recreational opportunities in a region. While they are not
the primary purpose of critical habitat, these ancillary benefits may result in gains in
employment, output, or income that may offset the direct, negative impacts to a region’s
economy resulting from actions to conserve a species or its habitat.

It is often difficult to evaluate the ancillary benefits of critical habitat designation.
To the extent that the ancillary benefits of the rulemaking may be captured by the market
through an identifiable shift in resource allocation, they are factored into the overall
economic impact assessment in this report. For example, if decreased off-road vehicle use
to improve species habitat leads to an increase in opportunities for other recreational
activities within the region, the local economy may experience an associated measurable,
positive impact. Where data are available, this analysis attempts to capture the net
economic impact (i.e., the increased regulatory burden less any discernable offsetting
market gains), of species conservation activities imposed on regulated entities and the
regional economy.

%8 Executive Order 12866, Regulatory Planning and Review, September 30, 1993.

% U.S. Office of Management and Budget, “Circular A-4,” September 17, 2003, available at
http://www.whitehouse.gov/omb/circulars/a004/a-4.pdf.

¥ U.S. Office of Management and Budget, “Circular A-4,” September 17, 2003, available at
http://www.whitehouse.gov/omb/circulars/a004/a-4.pdf.
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1.3

36.

1.4

37.

1.2.5 Geographic Scope of the Analysis
The geographic scope of the analysis includes areas proposed for CHD. The

economic impacts of potential designation are estimated for each area. The analysis
focuses on activities within or affecting these areas.

Analytic Time Frame

The analysis estimates impacts based on activities that are "reasonably
foreseeable,” including, but not limited to, activities that are currently authorized,
permitted, or funded, or for which proposed plans are currently available to the public.
This analysis estimates economic impacts to activities from 2002 (year of the species’
proposed listing) to 2024 (twenty years from the present). Forecasts of economic
conditions and other factors beyond the next 20 years would be speculative.®

Information Sources

The primary sources of information for this report were communications with and
data provided by personnel from the Service, Federal action agencies, affected Tribes,
affected private parties, and local and State governments within Arizona and New
Mexico. Specifically, the analysis relies on data collected in communication with
personnel from the following entities:

J U.S. Department of Agriculture, including U.S. Forest Service (USFS);
o U.S. Bureau of Land Management (BLM);

o U.S. Bureau of Reclamation (USBR);

o Bureau of Indian Affairs (BIA);

o U.S. Fish and Wildlife Service (Service);

o The Natural Resource Conservation Service (NRCS);
o Fort Huachuca;
o State agencies, including departments of water resources, agriculture, energy,

game and fish, natural resources, recreation, and transportation;

o Various County and City governments;

*! Note that the 20-year time horizon is used where better information is lacking. Where information exists for
estimating costs to 50 years, those estimates are included.
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38.

15
39.

Private stakeholder groups, including water facility owners and water distributors,
farming and ranching interest groups, development companies, and others; and

The San Carlos Apache Tribe.

Publicly available data from the Census Bureau and other Department of

Commerce data were relied on to characterize the regional economy. In addition, this
analysis relies upon the Service's section 7 consultation records, public comments, and
published journal sources. The reference section at the end of this document provides a
full list of information sources.

Structure of Report

The remainder of this report is organized as follows:

Section 2: Background And Socioeconomic Overview

Section 3: Past Economic Impacts

Section 4. Water Management And Use

Section 5: Livestock Grazing

Section 6: Potential Economic Impacts to San Carlos Apache Tribal Activities
Section 7: Potential Economic Impacts to Residential And Related Development
Section 8: Potential Impacts on Other Activities

Appendix A: Administrative Costs

Appendix B: Small Business Impacts and Energy Impacts

References

Sections 3 through 8 are organized by affected activity. For each of these activities, the
analysis discusses impacts by proposed CHD area and stream reach.
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BACKGROUND AND SOCIOECONOMIC OVERVIEW SECTION 2

40.

2.1

41.

42.

43.

This section provides information on the history of the Gila chub listing and CHD
and describes the socioeconomic characteristics of proposed CHD areas.** The proposed
CHD for the Gila chub traces the path of 212 stream miles in Arizona and New Mexico. The
riparian areas along these streams cross through a variety of landscapes, including rural,
forest, and Tribal lands, that are subject to variegated economic activities.

Proposed Critical Habitat Designation

The Gila chub is a small-finned, deep-bodied, chubby, and darkly colored member of
the minnow family. The proposed CHD rule describes the species in detail. The Service has
proposed to designate critical habitat for the Gila chub on approximately 212 miles of stream
in Arizona and New Mexico (please refer to the Federal register notice for legal descriptions
of proposed units). The critical habitat includes the area of bankfull width of designated
river segments plus 300 feet on either side of the banks.** The proposed CHD is subdivided
into seven areas and 30 stream reaches. Exhibit 2-1 presents a map of the proposed CHD for
the Gila chub.

This analysis approximates the acreage of proposed CHD by creating a buffer of 300
feet on either side of the proposed CHD centerline developed by the Service. To estimate
land ownership, geographic data of current land ownership was overlaid with CHD polygons
using GIS analysis.* These estimates of land ownership by stream reach are presented in
Exhibit 2-2.

As presented in Exhibit 2-2, of the 15,453 acres estimated to comprise the area of
proposed CHD for the Gila chub, approximately 59 percent are Federal lands (owned by
BLM or USFS), and another 22 percent are privately owned. Of the remaining, 5 percent are
State lands and 14 percent are Tribal lands.

% A detailed discussion of potentially affected Tribal economies is presented in Section 8.

* The bankfull width of the stream is defined by the Service as the width of the stream or river at bankfull discharge, i.e.,
the flow at which water begins to leave the channel and move into the floodplain.

¥ Note that this analysis present only approximate estimates of land acreage included in critical habitat areas. Please
refer to the proposed rule for legal descriptions of proposed CHD.
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Exhibit 2-1

MAP OF PROPOSED CHD FOR THE GILA CHUB
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Exhibit 2-2

OWNERSHIP CLASSIFICATION OF GILA CHUB CHD AREAS (estimated Acres)

Area/Sub-Unit BLM |Forest Service| Tribal Lands | Private State Total
1Upper Gila  Dix Creek 0 354 0 0 0 354
River Eagle Creek 0 350 7 400 0 757
East Eagle Creek 0 1,018 0 0 0 1,018
Harden Cienega Creek 0 863 0 169 0 1,031
Turkey Creek (NM) 0 583 0 0 0 583
2Middle Gila  Blue River 0 0 1,830 39 0 1,870
River Bonita Creek 1,080 0 300 0 0 1,380
Mineral Creek 0 130 0 136 386 652
3Babocomari Turkey Creek (BRU) 4 108 0 176 0 288
River Area  |o'ponnell Canyon 120 42 0 291 0 453
Post Canyon 32 71 0 108 0 212
4Lower San  |Bass Canyon 88 0 0 167 0 255
Pedro River ot Springs Canyon 405 0 0 40 21 466
Area Redfield Canyon 65 0 0 227 230 521
SLower Santa Cienega Creek 599 0 0 738 52 1,389
CruzRiver  Empire Gulch 160 0 0 0 80 240
Area Mattie Canyon 174 0 0 0 3 178
Sabino Canyon 0 501 0 3 0 505
6Upper Verde Red Tank Draw 0 433 0 70 0 503
River Area Igyring Creek 0 67 0 141 56 264
\Walker Creek 0 272 0 74 0 346
\Williamson Valley Wash 0 0 0 328 0 328
7AquaFria indian Creek 117 244 0 23 0 385
River Area || arry Creek 37 0 0 0 0 37
Little Sycamore Creek 0 88 0 128 0 216
Lousy Canyon 33 0 0 0 0 33
Silver Creek 181 208 0 0 0 389
Sycamore Creek 0 653 0 179 0 831
Grand Total 3,095 5,987 2,138 3,436 828 15,483
% of Total Area 20% 39% 14% 22% 5% 100%

Source: "Arizona Landuse Summary" GIS data. Gila chub CHD GIS data buffered by 300 feet, Service, 2005.

2.2 Threats to the Species and its Habitat

44, The proposed rule states that, in addition to historic losses, several current human
land use activities pose threats to the Gila chub. These are:

Groundwater pumping, surface water diversions, impoundments, and channelization
Livestock grazing

Fire management

Agriculture (primarily agricultural water use)

Mining (sand and gravel as well as mineral)



e Road building

e Non-native species introductions
e Urbanization (residential and commercial development)
e Recreation (fishing and off-road vehicle use)

2.3  Socioeconomic Profile of the Critical Habitat Area
45, This section summarizes key economic and demographic information for the counties
containing proposed CHD for the Gila chub, including population characteristics and general
economic activity. County level data are presented to provide context for the discussion of
potential economic impacts, and to illuminate trends that may influence these impacts.
Although County level data may not precisely reflect the socioeconomic characteristics of
the areas immediately surrounding the proposed CHD for the Gila chub, these data provide
context for the broader analysis.
46. Exhibit 2-3 presents a summary of the county in which each of the streams proposed
for Gila chub critical habitat is located.
Exhibit 2-3
GILA CHUB CRITICAL HABITAT SEGMENTS BY COUNTY
IN ARIZONA AND NEW MEXICO
Area County Creeks/Canyons/Rivers
1 Grant, Greenlee Turkey Creek, Dix Creek, Harden Cienega Creek, Eagle Creek, East Eagle
Creek
2 Gila, Graham, Pinal Mineral Creek, Blue River, Bonita Creek
3 Santa Cruz O’Donnell Canyon, Turkey Creek, Post Canyon Creek
4 Cochise, Graham Bass Canyon, Hot Springs Canyon, Redfield Canyon
5 Pima Cienega Creek, Mattie Canyon, Empire Gulch, Sabino Canyon
6 Yavapai Walker Creek, Red Tank Draw, Spring Creek, Williamson Valley Wash
7 Yavapai Little Sycamore Creek, Sycamore Creek, Indian Creek, Silver Creek, Larry
Creek, Lousy Canyon
2.3.1 Population Characteristics
47. The proposed CHD spans an array of urban and rural areas within Arizona and one

county in New Mexico. Exhibit 2-4 presents the population size, change in population from
1990 to 2000, per capita income, and poverty rates for the nine counties that have CHD
within their boundaries, and for each state as a whole.
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48. In Arizona, all counties containing CHD have a lower per capita income than
Arizona’s average of approximately $20,000. Six out of the eight counties have higher
poverty rates than the State average of about 14 percent. Santa Cruz County has the highest
poverty rate of these counties with almost 25 percent of all residents living below the
poverty threshold. The counties containing CHD in Arizona account for about 29 percent of
the State population. Pinal and Yavapai counties are the fastest growing counties with 54.5
and 55.5 percent change (increase) in population between 1990 and 2000, respectively.

49. Within New Mexico, only Grant County contains CHD, and it represents only about
1.7 percent of the State’s population. Grant County has a per capital income of about
$14,600, which is almost $3,000 below the state average of $17,261, and a poverty rate
slightly higher than the state average at 18.7 percent.

50. Of the nine counties containing proposed critical habitat, all have a lower per capita
income and eight have fewer persons per square mile than their respective statewide
averages. Although these measures vary considerably, the data suggest that overall the
counties are less densely populated, and have a lower income per capita than their state
averages.

Exhibit 2-4
SOCIOECONOMIC PROFILE OF COUNTIES CONTAINING CRITICAL HABITAT
FOR THE GILA CHUB
Population
Density % of Per Capita
(persons/ Population | Statewide | % Change Income Poverty
State County sgq mi) (2000) Population |(1990-2000) (1999) Rate (1999)
Arizona State Total 45.2 5,130,632 100% 40% $20,275 13.9%
Cochise 18.9 117,755 2.3% 20.6% $15,988 17.7%
Gila 10.7 51,335 1.0% 27.6% $16,315 17.4%
Graham 7.2 33,489 0.7% 26.1% $12,139 23.0%
Greenlee 4.6 8,547 0.2% 6.7% $15,814 9.9%
Pima 91.9 843,746 16.4% 26.5% $19,785 14.7%
Pinal 33.4 179,727 3.5% 54.5% $16,025 16.9%
Santa Cruz 31.0 38,381 1.8% 29.3% $13,278 24.5%
Yavapai 20.6 167,517 3.3% 55.5% $19,727 11.9%
New Mexico |State Total 15.0 1,819,046 100% 20.1% $17,261 18.4%
Grant 7.8 31,002 1.7% 12% $14,597 18.7%

Source: U.S. Census Bureau, Census 2000 and State County QuickFacts, accessed at http://quickfacts.census.gov/qfd.

2.3.2 Economic Activity

51.

The respective contributions of the various economic activities in counties within the

proposed CHD provide insight into the activities most likely to experience potential impacts.
Exhibit 2-5 highlights the annual payroll for various industries in the nine counties
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containing proposed CHD for the Gila chub. The principal industries, in terms of annual
payroll, include services, retail trade, manufacturing and construction.®

52. Exhibit 2-6 provides industry and employment data for all counties that contain
proposed CHD for the Gila chub. The "Number of Establishments” column displays the total
number of physical locations at which business activities were conducted with one or more
paid employee in the year 2002. About 32,000 business establishments operate and employ
about 430,000 individuals in the counties containing proposed CHD for the Gila chub.
These figures provide a measure of the average density of commercial and industrial
establishments in the region.

53. The largest employment sectors within the counties containing CHD are services,
retail trade, and manufacturing. Employment within the services sector represented
approximately 51 percent of the job base while employment within the retail trade
constituted 16.5 percent of all jobs in the counties. Manufacturing employment accounted
for nearly 9.3 percent of all jobs. While riparian habitat constitutes a small portion of the
land area in these counties, the overall demographic information allows for a better
understanding of the economies potentially affected by CHD.

54, The significance of specific industries within the counties follow a similar pattern to
the state-level figures. The "services and other" industry has the largest number of
employees, establishments, and highest amount of payroll in Cochise, Gila, Graham, Pima
Pinal, Yavapai and Grant counties. In most of these counties, retail trade is the second most
prevalent industry. In Greenlee county, retail trade is the only recorded industry, as others
are too sparse for the Census to report. In the fast-growing counties of Pima and Yavapali,
manufacturing and construction are large industries.

% Services sectors include professional, scientific & technical services; management of companies & enterprises;
admin, support, waste management, remediation services; educational services; health care and social assistance;
arts, entertainment & recreation; accommodation & food services; and other services (excluding public
administration).
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Exhibit 2-5

ECONOMIC ACTIVITY WITHIN COUNTIES CONTAINING GILA CHUB CRITICAL HABITAT

ANNUAL PAYROLL BY INDUSTRY

($ Thousands (2002))
Arizona New Mexico
Santa Eight % of total % of total
Industry Cochise Gila |Graham| Greenlee Pima Pinal Cruz Yavapai |County Total| state* Grant state*
Agriculture,
Forestry, Hunting,
and Fishing 0 0 0 n/a 3,882 2,980 981 0 597,987 18.6% 0 0.0%
Mining 2,071 0 0 0 39,501 7,806 0 32,204 81,582 24.3% 0 0.0%
"Utilities 30,908 4,920 0 0 103,127 14,911 0 15,193 169,059 25.6% 0 0.0%
"Construction 39,395 21,783 | 5,367 0 741,519 37,474 10,495 153,399 | 1,009,432 18.2% 19,712 1.5%
Manufacturing 13,851 0 5,974 0 1,419,187 | 97,614 14,802 105,807 | 1,657,235 23.7% 12,210 1.0%
\Wholesale Trade 12,083 10,801 | 5,522 0 263,619 20,972 57,213 47,867 418,077 11.7% 2,663 0.4%
Retail Trade 109,278 | 45,189 | 24,960 | 2,093 1,002,171 | 113,756 43,311 199,456 | 1,540,214 23.1% 20,026 1.0%
Transportation/
\Warehousing 8,539 6,121 | 1,378 0 165,093 9,995 19,185 15,096 225,407 8.5% 1,425 0.4%
Information® 15,342 3,837 | 2,192 0 456,301 8,953 2,045 21,511 510,181 19.9% 5,577 1.1%
Finance and
Insurance 14,636 6,642 | 2,857 0 359,879 31,317 5,515 41,973 462,819 10.0% 5,276 0.6%
Real Estate 12,684 3,267 | 1,500 0 168,767 12,301 3,877 32,561 234,957 18.0% 1,720 0.7%
Auxiliaries 1,347 0 0 n/a 94,145 2,896 6,163 1,560 106,111 14.9% n/a n/a
Unclassified” 0 99 0 n/a 6,799 332 0 0 7,230 41.8% 0 0.0%
Services and Other
Industries 323,731 | 115,382 | 40,087 0 3,848,049 | 306,225 53,213 496,201 | 5,182,888 20.4% 68,081 1.0%

P Establishments unclassified by NAICs code.
" Percent of total state payroll in each industry classification

Source: U.S. Census Bureau, 2002 County Business Patterns, accessed at http://censtats.census.gov/cbpnaic/cbpnaic.shtml.
? Information sector includes media services, such as newspaper and book publishers, cable networks, and telecommunication services.
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ECONOMIC ACTIVITY WITHIN COUNTIES CONTAINING GILA CHUB CHD

Exhibit 2-6

NUMBER OF ESTABLISHMENTS AND EMPLOYEES BY INDUSTRY (2002)

State Arizona New Mexico*
Eight
Santa County | % of % of
Industry County Cochise Gila Graham | Greenlee | Pima Pinal Cruz Yavapai Total State Grant State
IAgriculture, Forestry, [Employees 20-99 100-249 20-90 n/a 157 142 50 0-19 806 43.9% 0-19 4.1%
Hunting, and Fishing  |Establishments 7 8 5 n/a 22 16 7 9 74 31.0% 1 1.0%
Mining 1,000-
Employees 64 500-999 20-99 2,499 1,049 260 0-19 992 5,981 72.7% | 250-499 3.6%
Establishments 8 8 2 2 25 17 1 19 82 43.4% 5 0.8%
Utilities Employees 539 96 20-99 20-99 1,779 269 20-99 276 3,256 31.2% 20-99 2.0%
Establishments 24 7 4 4 25 20 7 25 116 42.0% 7 3.2%
Construction Employees 1,635 948 236 20-99 23,760 1,562 514 5,753 34,507 | 20.8% 678 1.6%
Establishments| 232 183 46 9 1,929 250 88 981 3,718 28.4% 86 1.8%
Manufacturing 1,000-
Employees 574 2,499 259 0-19 29,755 2,972 640 3,323 40,041 | 23.9% 295 0.9%
Establishments 42 22 15 1 730 90 41 193 1,134 23.6% 14 0.9%
\Wholesale Trade Employees 493 362 221 20-99 7,634 621 1,980 1,653 13,063 | 15.4% 139 0.7%
Establishments 68 30 18 7 844 90 195 185 1,437 21.7% 24 1.1%
Retail Trade Employees 5,775 2,219 1,365 135 44,045 5,960 2,309 9,171 70,979 | 25.4% 1,139 1.3%
Establishments| 438 180 101 21 2,825 418 221 796 5,000 28.7% 120 1.6%
Transportation/ Employees 357 236 53 20-99 5,188 422 790 697 7,842 9.7% 124 1.0%
Warehousing Establishments| 64 21 20 5 373 71 105 112 771 28.6% 18 1.6%
Information Employees 551 178 112 20-99 6,983 317 85 761 9,086 16.7% 187 1.2%
Establishments 48 24 12 5 331 35 12 79 546 25.2% 18 2.2%
Finance and Insurance |[Employees 568 220 95 0-19 9,054 727 247 1,269 12,199 | 11.2% 208 0.9%
Establishments| 106 47 22 4 1,160 101 41 279 1,760 22.0% 43 1.6%
Real Estate Employees 625 154 86 0-19 6,639 654 196 1,488 9,861 22.2% 103 1.0%
Establishments| 123 53 20 2 1,121 138 56 320 1,833 27.2% 38 1.8%
Auxiliaries Employees 59 20-99 0-19 n/a 2,942 74 194 83 3,470 19.2% 0 0.0%
Establishments 8 3 2 n/a 33 4 8 5 63 24.8% 0 0.0%
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Exhibit 2-6 (continued)
ECONOMIC ACTIVITY WITHIN COUNTIES CONTAINING GILA CHUB CHD
NUMBER OF ESTABLISHMENTS AND EMPLOYEES BY INDUSTRY (2002)

State Arizona New Mexico*
Eight

Santa County | % of % of
Industry County Cochise Gila Graham | Greenlee | Pima Pinal Cruz Yavapai Total State Grant State
Unclassified Employees 0-19 0 0-19 n/a 137 8 0-19 0-19 221 51.8% 0-19 8.0%
Establishments 12 4 2 n/a 95 13 11 24 161 29.2% 4 2.2%
Services and Other Employees 14,457 5,582 2,671 593 153,991 | 14,516 3,003 23,829 218,642 | 23.8% 3,823 1.4%
Industries Establishments| 1,100 557 228 33 9,634 984 310 2,355 15,201 | 26.8% 318 1.6%

Source: U.S. Census Bureau, 2002 County Business Patterns, accessed at http://censtats.census.gov/cbpnaic/cbpnaic.shtml

Note: Totals and percentages were calculated using the maximum number when ranges were reported.
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PAST ECONOMIC IMPACTS SECTION 3

55.

3.1

56.

This section provides a summary of the economic impacts associated with Gila
chub conservation activities since the time of the proposed listing. This section presents
the past costs associated with conference opinions, Gila chub specific management, and
non-native species management from 2002 to present. First this section presents a
summary of past costs of Gila chub conservation efforts. The second section estimates
the administrative and project modification costs of Gila chub conference opinions. The
third section estimates the costs of Gila chub specific management activities. The last
section discusses non-native species management efforts.

Summary of Past Economic Impacts

This analysis estimates the past costs of conference opinion, Gila chub specific
management, and non-native species management activities. The total costs of past Gila
chub conservation efforts in CHD areas since proposed listing are estimated to range
from $282,000 to $345,000 (undiscounted dollars). Exhibit 3-1 presents a summary of
the past economic impacts by proposed CHD area and stream reach. Note, some
proposed CHD stream reaches have not had any Gila chub conservation activities
conducted within them from 2002 to present.
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Exhibit 3-1

SUMMARY OF PAST COSTS RELATED TO GILA CHUB CONSERVATION ACTIVITIES (SINCE 2002)

Undiscounted Value Present Value 3% Present Value 7%

Area Stream Reach Low High Low High Low High
Turkey Creek $2,000 $2,000 $2,000 $2,000 $2,000 $2,000]
Dix Creek $2,000 $2,000 $2,000 $2,000 $2,000 $2,000
Y F’?p;eraelna Harden Cienega Creek $2,000 $2,000 $2,000 $2,000 $2,0000  $2,000
River |Eagle Creek $2,000 $2,000 $2,000 $2,000 $2,000 $2,000]
East Eagle Creek $2,000 $2,000 $2,000 $2,000 $2,000 $2,000
Subtotal $10,000,  $10,000  $10,000[  $10,000 $10,000[  $10,000
Mineral Creek $2,000 $4,000 $2,000 $4,000 $3,000 $4,000]
a2 [Blue River $0 $0 $0 $0 $0 $0
River |Bonita Creek $1,000 $1,000 $1,000 $1,000 $1,000 $1,000
Subtotal $3,000 $5,000 $3,000 $5,000 $4,000 $5,000
O'Donnell Canyon $82,0000  $88,000  $89,000[  $95,000 $99,000]  $105,000
Ba@gﬁ? n‘:’ari Turkey Creek $2000  $4000]  $2000  $4,000 $3000  $4,000
River Area [Post Canyon Creek $2,000 $2,000 $2,000 $2,000 $2,000 $2,000,
Subtotal $86,0000  $94,0000  $93,000[ $101,000  $104,000 $111,000
Bass Canyon $1,000 $1,000 $1,000 $1,000 $1,000 $1,000
. ?VC eef‘;‘an Hot Springs Canyon $0,000  $13000  $9,000  $14,000 $9,0000  $14,000
Pedro River|Redfield Canyon $12,0000  $16,000,  $12,0000  $17,000 $12,000[  $17,000
Subtotal $22,000  $30,000  $22,000[  $32,000 $22,0000  $32,000
Cienega Creek $22,000 $34,000 $23,000 $35,000 $24,000 $36,000
'ﬁgs\";‘ef Mattie Canyon $8,0000  $12,000 $9,0000  $13,000 $10,000  $14,000
Santa Cruz [EMpire Gulch $8,0000  $12,000 $9,0000  $13,000 $10,000[  $14,000
River |Sabino Canyon $87,0000  $94,000  $90,000[  $98,000 $95,000  $104,000,
Subtotal $125,0000 $152,000 $131,000 $159,000]  $139,000,  $168,000
Walker Creek $2,000 $2,000 $2,000 $2,000 $2,000 $2,000
ﬁreaerﬁ Red Tank Draw $2,000 $4,000 $2,000 $4,000 $3,000 $4,000
V'Zfde Spring Creek $2,000 $2,000 $2,000 $2,000 $2,000 $2,000
River |Williamson Valley Wash $0 $0 $0 $0 $0 $0
Subtotal $6,000 $8,000 $6,000 $8,000 $7,000 $8,000
Little Sycamore Creek $2,000 $4,000 $2,000 $4,000 $3,000 $4,000
Sycamore Creek $2,000 $4,000 $2,000 $4,000 $3,000 $4,000
Area 7 |Indian Creek $6,000 $9,000 $6,000 $9,000 $6,000 $10,000
Aqua Fria |Silver Creek $6,000 $9,000 $6,000 $9,000 $6,0000  $10,000
RIVEr | arry Creek $7,0000  $10,000 $8,0000  $10,000 $8,0000  $11,000
Lousy Canyon $7,0000  $10,000 $8,0000  $10,000 $8,0000  $11,000
Subtotal $30,0000  $46,000  $32,0000  $46,000 $34,000[  $50,000
Total $282,0000  $345,000 $297,000 $361,0000  $320,000]  $384,000

Note: Totals may not sum due to rounding.
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3.2 Costs Associated with Conference Opinions

57. There have been eight formal conference opinions on the Gila chub since 2002.

As Exhibit 3-2 shows five of these conference opinions were conducted for activities

within proposed CHD.

Exhibit 3-2

PAST CONFERENCE OPINIONS ON THE GILA CHUB (SINCE 2002)

Action Year |Agency Stream Reach County |State Activity
Formal conference on the .
Las Cienegas Bank 2005 | BLM Areas: Lo_vver Santa Cruz River Pima | AZ B_a_mk_
Stabilization Project (Cienega Creek) Stabilization
Programmatic Biological Area 1. Upper Gila River (Dix Creek,
and Conference Opinion Eagle Creek, East Eagle Creek, and
The Continued Harden Cienega Creek)
Implementation of the Area 2: Middle Gila River (Mineral
Land and Resource Creek)
Management Plans Area 3: Babocomari River (Turkey
or the Eleven National Creek, O'Donnell Canyon, and Post
Forests and National Canyon) Federal Lands
Grasslands 2005 | USFS | Area5: Lower Santa Cruz River All AZ Management
of the Southwestern (Sabino Canyon)
Region Area 6: Upper Verde River (Red
Tank Draw, Spring Creek, Walker
Creek)
Area 7: Agua Fria River
(Indian Creek, Little Sycamore
Creek, Silver Creek, and Sycamore
Creek)
Formal Consultation and
Formal Conference for the
Proposed Reestablishment
of Spikedace, Loach
'hlzlc;grrlwoi\r:vn’o?/\;laDesert Area 4:_ Lower San Pedro Riv_er _ _ _
Pupfish, and’ 2005 | BLM | (Hot Springs Canyon and Redfield | Cochise | AZ [Fish restocking
IAugmentation of Gila Canyon)
Chub into Multiple
Springs and Stream within
the Muleshoe Cooperative
Management Area
Formal Conference on the Management
Existing Phoenix Area 7: Agua Fria River plan for grazing,
Resource Management 2004 | BLM | (Indian Creek, Silver Creek, Lousy | Yavapai | AZ [transportation,
Plan for Agua Fria Canyon, and Larry Creek) fire management,
National Monument and recreation
Re-initiation of
Conference on the Gila
Box Rlpar_lan National 2004 | BLM Outside of CHD Graham | A7 Federal lands
Conservation Area management
Interdisciplinary Activity
Plan
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Exhibit 3-2

PAST CONFERENCE OPINIONS ON THE GILA CHUB (SINCE 2002)

Action Year |Agency Stream Reach County |State Activity
Area 2: Middle Gila River
(Bonita Creek and Mineral Creek)
Area 3: Babocomari River
(O'Donnell Creek and Turkey Creek)
Area 4: Lower San Pedro River
(Bass Canyon, Hot Springs Canyon,
Statewide Land Use Plan and Redfield Canyon)
IAmendment for Fire, Area 5: Santa Cruz River .
Fuels, and Air Quality 2004 | BLM (Cienega Creek, Empire Gulch, and Al AZ[Fire management
Management Mattie Canyon)
Area 6: Verde River
(Red Tank Draw)
Area 7: Agua Fria
(Indian Creek, Larry Creek, Little
Sycamore creek, Lousy Canyon,
Silver Creek, Sycamore Creek)
Martinez Canyon Native | 54, | g Outside of CHD Pinal | AZ |Fish restocking
Fish Restoration
New Bull Gap Road
Sgcthn PrOJe_ct, Gila Box 2003 | BLM Outside of CHD Graham | AZ [Transportation
Riparian National
Conservation Area
Management
Eﬁ?gsgﬁcl‘:ssgsggii Area 5: Lower Santg Cruz River | Pima & pmlzp];ggrm:g“fe
2002 | BLM | (Cienega Creek, Empire Gulch,and | Santa | AZ : '
/Area Resource Mattie Canyon) Cruz grazing,
Management Plan recreation, and
utility corridors
Cochise,
Continuation of Livestock Santa
Grazing on the Coronado Area 5: Lower Santa Cruz River Cruz, A7 |Livestock
National Forest (Re- 2002 | USFS (Sabino Canyon and O'Donnell Pima, ;
initiation of 1999 Creek) Pinal, & grazing
Biological Opinion) Graham
Hidalgo | NM

58.

habitat designation.

The USFS and BLM have undertaken Gila chub conservation activities associated
with conference opinions within proposed critical

These

conservation activities are described below in Exhibit 3-3. The estimated cost of past
administrative efforts associated with conference opinions is $110,000 to $169,000
(undiscounted dollars), presented in Exhibit 3-4. The estimated cost of past conservation
efforts associated with conference opinions is $47,000 (undiscounted dollars), presented
in Exhibit 3-5. The remaining three were conducted for activities outside of the proposed
CHD and are not quantified in this analysis.
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Exhibit 3-3

PAST CONSERVATION ACTIVITIES ASSOCIATED WITH
CONFERENCE OPINIONS ON THE GILA CHUB IN PROPOSED CHD AREAS (SINCE 2002)

Activity

Conservation Activities

Fish Restocking

Monitor the project area annually.

Submit annual monitoring reports.

Post a sign advising recreationists of the presence of fish in the streams and request
minimal crossing.

Bank Stabilization

Submit annual report.
Consider planting Huachuca water umbel.
Consider monitoring Gila chub population.

Management Plan

Monitor Gila chub and its habitat.

Submit annual monitoring reports.

Manage riparian areas adjacent to and upstream of Gila chub populations to
minimize effects.

Design projects to minimize effects to Gila chub. For projects in occupied habitat
incorporate important characteristics of pool habitats in project design.

Remove and repatriate Gila chub before nonindigenous aquatic species control.
Reduce the speed limit to 10 mph at crossings, and post the speed limit at each
crossing.

Conduct a public education program.

Avoid livestock crossings which are known to be occupied by Gila chub.
Monitor livestock crossings.

Insure livestock do not linger in crossings.

All new repressos (earthen reservoirs) shall be constructed outside of the 100-year
floodplain.

Minimize runoff captured by repressos.

Water depth in repressos may not exceed four feet.

Repressos shall be used only to water cattle and will be allowed to dry when not
needed to water cattle.

Minimize potential for repressos to release nonindigenous species.

Conduct personnel education programs.

Fire Management

Coordinate fire suppression actions with Service.

If take is likely to occur due to suppression activities, collect and salvage fish.
Monitor areas affected by fire suppression actions.

Submit annual monitoring report.

Livestock Grazing

Repair existing exclosures.

Inspect and maintain exclosures three times a year.

Minimize channel and floodplain alteration during repairs of fences.
Monitor for Gila chub in and 0.75 miles downstream of the activity area.
Record downed or damaged exclosure fencing.
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Exhibit 3-4

TOTAL ESTIMATED PAST ADMINISTRATIVE COSTS OF GILA CHUB

CONFERENCE OPINIONS

Area Stream Reach Low High
Dix Creek $2,000 $2,000
Harden Cienega Creek $2,000 $2,000
Eagle Creek $2,000 $2,000
Area 1l East Eagle Creek $2,000 $2,000
Upper Gila River |Subtotal $7,000 $9,000,
Mineral Creek $2,000 $4,000
Area 2 Bonita Creek $1,000 $1,000
Middle Gila River Subtotal $3,0009 $5,000
O'Donnell Canyon $9,000 $15,000
Turkey Creek $2,000 $4,000
Area 3 Post Canyon Creek $2,000 $2,000
Babocomari River Area |Subtotal $14,000 $20,000]
Bass Canyon $1,000 $1,000
Area 4 Hot Springs Canyon $8,000 $12,000
Lower San Pedro River |Redfield Canyon $8,000 $12,000
Area Subtotal $16,000 $26,000
Cienega Creek $19,000 $31,000
Mattie Canyon $5,000 $9,000
Area s Empire Gulch $5,000 $9,000,
Lower Santa Cruz River |Sabino Canyon $9,000 $13,000
Area Subtotal $39,000 $62,000
Walker Creek $2,000 $2,000
Red Tank Draw $2,000 $4,000
Area 6 Spring Creek $2,000 $2,000
Upper Verde River Area |Subtotal $6,000 $8,000]
Little Sycamore Creek $2,000 $4,000
Sycamore Creek $2,000 $4,000
Indian Creek $6,000 $9,000
Silver Creek $6,000 $9,000
Larry Creek $4,000 $7,000
Area 7 Lousy Canyon $4,000 $7,000
Agqua Fria River Area |Subtotal $25,000 $39,000
Total $110,000 $169,000

Note(s): Totals may not sum due to rounding.
IAdministrative costs are discussed in Appendix A.
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Exhibit 3-5
TOTAL ESTIMATED PAST COSTS OF PROJECT MODIFICATIONS OF GILA CHUB
CONFERENCE OPINIONS
Undiscounted| Present Present
Area Stream Reach Value Value 3% | Value 7%

Area 3
Babocomari River |O'Donnell Canyon $18,000 $19,000 $21,000
Area Subtotal $18,000 $19,000 $21,000
Area 4 Hot Springs Canyon $1,000 $1,000 $1,000
Lower San Pedro  |Redfield Canyon $1,000 $1,000 $1,000
River Area Subtotal $2,000 $2,000 $2,000
Area 5 Cienega Creek $3,000 $3,000 $3,000
Lower Santa Cruz  \jattie Canyon $3,000 $3,000 $3,000
River Area Empire Gulch $30000  $3,000  $3,000

Sabino Canyon $18,000 $19,000 $21,000

Subtotal $27,000 $29,000 $31,000
Total $47,000 $50,000 $52,000
Note: Totals may not sum due to rounding.

3.3  Gila Chub Specific Management Activities
59. Gila chub specific management activities have occurred in the past. Past Gila

chub management efforts include monitoring, stocking, and habitat restoration. Some of
the efforts pre-date the proposed listing. Efforts that pre-date the proposed listing are
discussed in this section, however, costs of these efforts are not quantified. Past Gila
chub management efforts are discussed below by stream reach, where applicable.

Area 1: Upper Gila River

. Turkey Creek. Gila chub population monitoring began in 2003 in response to the
Dry Lakes Complex fire.* Stream surveys were conducted at the upper end of
occupied habitat prior to and after ash and debris flows. Gila chub monitoring is
estimated to be less than $1,000 per year within the Turkey Creak stream reach.”
Therefore, this analysis estimates the total past Gila chub monitoring costs in the
Turkey Creek stream reach to be $2,000 (undiscounted dollars).

% \Written communication by Jerry Monzingo, Fisheries Biologist, Gila National Forest, May 13, 2005.
%7 personal communication with Jerry Monzingo, Fisheries Biologist, Gila National Forest, June 9, 2005.
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Area 3: Babocomari River

. Turkey Creek. The Turkey Creek stream reach was stocked with 150 Gila chub
in 1998.% Since this stocking occur prior to the proposed listing of the Gila chub
this analysis does not quantify the costs of this effort.

. O'Donnell Creek. Habitat restoration and Gila chub re-establishment occurred in
O'Donnell Canyon stream reach in 2002.* The costs associated with this habitat
restoration and restoration effort are estimated to have been $40,000.%°

Area 4: Lower San Pedro

. Redfield Canyon. In the Redfield Canyon stream reach annual Gila chub
monitoring efforts have been undertaken since 1998.* Gila chub monitoring is
expected to cost less than $1,000 annually.” The cost of Gila chub monitoring in
the Redfield Canyon stream reach since 2002 may have been $3,000
(undiscounted dollars).

Area 5: Santa Cruz River

. Sabino Canyon. Sabino Canyon's aquatic habitat was restored in 1999.* This
restoration effort involved the removal of non-native green sunfish above the
Sabino Canyon dam. Since the completion of the non-native species removal the
stream reach has been monitored annually. Total Gila chub monitoring efforts
since 2002 are estimated to have cost $3,000 (undiscounted dollars).* The costs
of future monitoring efforts are quantified in Section 8. The cost of non-native
species removal is estimated in the next section. In 2002, a persistent drought
reduced the available Gila chub habitat to a few isolated pools. The USFS set up
an emergency holding tank for Gila chub in case the pools dried, and also
transported water to drying pools. In 2003, Gila chub were salvaged from Sabino
Canyon during the Aspen Fire. Gila chub were returned to the stream reach over

% U.S. Fish and Wildlife Service. Proposed Rule to List the Gila Chub as Endangered With Critical Habitat. (67 FR
51948) August 9, 2002.

% Written communication from Robert Bettaso, Arizona Game and Fish Department, June 21, 2005.

0 Written communication Ted Cordery, Endangered Species Coordinator, Arizona State Office, Bureau of Land
Management, July 20, 2005.

1 U.S. Fish and Wildlife Service. Reinitiation of Biological Opinion 2-21-98-F-399; Continuation of Livestock
Grazing on the Coronado National Forest. October 24, 2002.

*2 The annual cost of Gila chub monitoring is assumed to be similar to the cost of monitoring in the Turkey Creek
stream reach (New Mexico), $1,000. The annual cost of Gila chub monitoring in the Turkey Creek stream reach
was provided by personal communication with Jerry Monzingo, Fisheries Biologist, Gila National Forest, June 9,
2005.

3 U.S. Fish and Wildlife Service. Reinitiation of Biological Opinion 2-21-98-F-399; Continuation of Livestock
Grazing on the Coronado National Forest. October 24, 2002.

* The annual cost of Gila chub monitoring is assumed to be similar to the cost of monitoring in the Turkey Creek
stream reach (New Mexico), $1,000. The annual cost of Gila chub monitoring in the Turkey Creek stream reach
was provided by personal communication with Jerry Monzingo, Fisheries Biologist, Gila National Forest, June 9,
2005.
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a year later, in May 2005.* The costs of Gila chub evacuation and
reestablishment are estimated to have been $42,000 to $45,000. Evacuation and
reestablishment are discussed in greater detail in Section 8.4.

Area 7: Agua Fria River

. Larry Creek and Lousy Creek. Larry and Lousy Creek stream reaches were
stocked with Gila chub from Silver Creek in 1995. Since 1995 these two stream
reaches have been monitored annually. Total Gila chub monitoring efforts since
2002 are estimated to have cost $3,000 (undiscounted dollars).*

3.4 Non-Native Species Management

60. Non-native species management has occurred in the past to benefit the Gila chub.
Past non-native species management efforts have included removal of green sunfish.
Efforts that pre-date the proposed listing are discussed in this section, however, costs of
these efforts are not quantified. Past non-native species management efforts are
discussed below by stream reach, where applicable.

Area 3: Babocomari River

. O'Donnell Creek. A multi-agency effort to remove non-native species has
occurred in the O'Donnell Canyon stream reach. Green sunfish were removed
from the canyon in the 2002 field season.”” The cost of non-native species
management in this reach is estimated to have been $15,000 (undiscounted
dollars).*®

Area 5: Santa Cruz River

. Sabino Canyon. As discussed above, Sabino Canyon's aquatic habitat was
restored in 1999. This restoration effort involved using piscicides to remove
non-native green sunfish above the Sabino Canyon dam in June 1999. Since the
completion of the non-native species removal the stream reach has been
monitored annually. The cost of Gila chub monitoring efforts is estimated above.

** Written communication from Don Mitchell, Fisheries Program Manager, Region V, Arizona Game and Fish
Department, May 10, 2005. Written communication from Service Biologist, May 11, 2005.

“® The annual cost of Gila chub monitoring is assumed to be similar to the cost of monitoring in the Turkey Creek
stream reach (New Mexico), $1,000. The annual cost of Gila chub monitoring in the Turkey Creek stream reach
was provided by personal communication with Jerry Monzingo, Fisheries Biologist, Gila National Forest, June 9,
2005.

" U.S. Fish and Wildlife Service. Proposed Rule to List the Gila Chub as Endangered With Critical Habitat. (67 FR
51948) August 9, 2002.

*8 Written communication from Ted Cordery, Bureau of Land Management, July 20, 2005.

0 U.S. Fish and Wildlife Service. Reinitiation of Biological Opinion 2-21-98-F-399; Continuation of Livestock
Grazing on the Coronado National Forest. October 24, 2002.
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The cost of non-native species removal is estimated to have been $15,000
(undiscounted dollars).*

% Written communication from Ted Cordery, Bureau of Land Management, July 20, 2005.
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POTENTIAL ECONOMIC IMPACTS
ON WATER MANAGEMENT AND USE SECTION 4

61.

62.

4.1

63.

The Service indicates in the proposed rule that "water demands threaten the
existence of southern Arizona perennial surface water in the Gila Basin, as well as the
species that depend on it.”>* Water uses specifically cited by the Service as contributing
to the degradation the Gila chub’s habitat include surface water diversions,
impoundments, groundwater pumping, and channelization. In Arizona, surface water is
used primarily for irrigation of agricultural land, whereas groundwater is pumped
extensively for municipal, agricultural, and private uses. In evaluating hydrogeologic
connections between surface water and groundwater, the Service concludes “groundwater
pumping has been a major factor in loss of surface water in springs, streams, and
cienegas of Arizona."** The effects of water use on the Gila chub and its habitat are also
expected to increase with increasing human population.

This analysis examines the past and future economic effects resulting from Gila
chub conservation activities affecting water use and users within proposed Gila chub
CHD. This section presents relevant background information, an overview of the
methodology used to evaluate water use activities and associated economic impacts, and
the results of the analysis.

Introduction to Water Analysis

While groundwater pumping and surface water use are identified as a threat to the
Gila chub in the proposed rule, no formal conference opinions on Gila chub have been
issued that relate to water supply or water management issues. Further, there is little
history of water management changes that have occurred to accommodate native fish
within the proposed CHD area. One past consultation with the Department of Defense at
Fort Huachuca (which lies outside of proposed CHD) did address the groundwater use at
the installation as it related to native fish and native plant species. As a result of this
consultation, the Army agreed to limit its groundwater use to accommodate these

*! Federal Register, Volume 67, Number 154, August 9, 2002, page 51950.
*2 |bid., page 51950.



64.

65.

66.

species.” Because it appears that the remedy for low water situations in streams may be
to reduce groundwater pumping, this analysis looks closely at the groundwater uses that
occur within critical habitat areas, and assesses the extent to which they could be affected
by Gila chub conservation activities. This analysis also assesses whether any surface
water uses could be affected by Gila chub conservation efforts.

Published literature describing Gila chub streamflow requirements do not exist.
However, the Service determined that roundtail chub habitat is essentially eliminated
when flow drops below 0.3 cubic meters per second (i.e., 10.6 cubic feet per second).*
Unlike Gila chub, the roundtail chub is more typically found in larger streams closer to
stem waterways. In addition, the Gila chub is a more “plastic” species found in a wider
variety of habitats.® Given this information, the Service believes a conservative
approach is to assume that the Gila chub requires a minimum of 10 cubic feet per second
(cfs) of streamflow.>® Where possible, this analysis considers streamflow requirements
coupled with actual flow data for each area to identify and quantify potential impacts
associated with proposed critical habitat for the Gila chub.>” However, it is difficult to
rely solely on this approach due to incomplete flow data for proposed Gila chub critical
habitat as well as the need to understand current and future water demand and
management activities.

As a result, this analysis initially relies on quantitative and qualitative assessments
of water use and demand in proposed CHD areas. Specifically, based on information in
two databases maintained by the State of Arizona, this analysis identified water uses and
users in proposed critical habitat to understand in which CHD areas water use could be
affected by the designation. First, the location of all surface water intakes and
groundwater wells used by community water systems was mapped from GIS data
provided by the Arizona Department of Environmental Quality (ADEQ). This step
revealed four groundwater wells and no surface water intakes located within proposed
CHD used to supply community water systems. The four wells included two operated by
the City of Safford in Bonita Creek and two operated by the U.S. Forest Service, one
each at Prescott National Forest and Coronado National Forest.

Second, a similar query was performed on a dataset maintained by the Arizona
Department of Water Resources (ADWR) on the location, type, and size of every
groundwater well in Arizona. This step identified 57 wells located in critical habitat,
including the four wells operated by community water systems identified in the first step.
Exhibit 4-1 presents detailed information on the identified wells, and Exhibit 4-2 presents
the location of proposed Gila chub CHD and the 57 wells. Of these 57 wells:

%% U.S. Department of the Interior, Fish and Wildlife Service, Re-initiation of Consultation on Fort Huachuca
Programmatic Biological Opinion (2-21-02-F-229 and 2-21-98-F-266), August 23, 2002.

** Fish and Wildlife Coordination Act Substantiating Report: Central Arizona Project, Verde and East Verde River
Water Diversions, Yavapai and Gila counties, Arizona, U.S Fish and Wildlife Service, 1989.

%% pPersonal communication with Rob Bettaso, Arizona Game and Fish Department, June 17, 2005.

%8 Written communication with Service, Arizona Ecological Services Office, July 1, 2005.

> The Service anticipates working with water users to maintain adequate stream flow in critical habitat segments by
focusing on minimum stream flow that would meet the needs of the Gila chub (written communication with Service,
Arizona Ecological Services Office, July 1, 2005).
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68.

. 19 are exempt wells pumping fewer than 35 gallons per minute, primarily
for private, domestic use;

. 16 are monitoring or exploration wells;

. 11 are operated by the City of Safford for their municipal water supply;

. 5 are large, non-exempt wells in the Cienega Creek unit; and

. 6 are relatively small wells scattered across the other proposed CHD units.

Of these, the exempt wells, monitoring/exploration wells, and other small, non-exempt
private wells are unlikely to be affected by Gila chub conservation activities due to their
size. On the other hand, the wells operated by the City of Safford as wells as those
located in the Cienega Creek stream reach are large enough to potentially be affected.

We also used a second, qualitative approach to identify proposed CHD areas
where water scarcity or increasing water demand could be an issue. We reviewed public
comments on the proposed rule and discussed current stream conditions and potential
impacts associated with water scarcity and increasing water demand with water
managers, natural resource specialists, and state and Federal biologists during meetings
and phone conversations.”® These discussions highlighted concern regarding: (1) the
City of Safford’s continued use of groundwater from the Bonita Creek reach; (2)
increasing water demand stemming from development in the Prescott area affecting
proposed critical habitat in Williamson Valley Wash; and (3) water scarcity in the
Cienega Creek proposed CHD area near Tucson.

Comparing this qualitative information on water use with the data presented in
Exhibit 4-1 confirms the location of Safford’s wells in proposed CHD of Bonita Creek
and further highlights water use in Cienega Creek as a concern, therefore suggesting
potential economic impacts related to water use. Existing well data do not suggest a link
between increasing water use in the Prescott area and critical habitat impacts in the
proposed CHD area of Williamson Valley Wash. Specifically, there are only two exempt
private wells located in the unit. Furthermore, the City of Prescott has abandoned the
option to pursue additional water rights in the Williamson Valley Wash area (22 miles
from Prescott), an alternative that was under consideration at the time of the proposed
listing.>® This suggests that the only stream reaches with potential for costs related to
Gila chub conservation activities and water development are Bonita Creek and Cienega
Creek. Each of these areas is discussed in more detail below.

%8 Meetings with Service, Phoenix Ecological Services Office, and Bill Werner, Arizona Department of Water
Resources; phone conversations with Rob Bettaso, Arizona Game and Fish Department, Albert Sillas, U.S. Forest

Service.

% Letter from Brad Huza, Environmental Services Director, City of Prescott to Brian Hanson, Acting Field
Supervisor, U.S. Fish and Wildlife Service, Phoenix, Arizona, September 23, 2002; and personal communication
with John Moffitt, City Attorney, City of Prescott, May 19, 2005.
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Exhibit 4-1

WELLS LOCATED IN GILA CHUB PROPOSED CRITICAL HABITAT DESIGNATED AREAS

Pump Rate
Area COUNTY CHD Unit Well Type Water Use | (gallons/minute) Well Owner
. Eagle Creek Non Exempt Irrigation 100 Devonts; J. Gust
1 Upper Gila Greenlee iaati
River Eagle Creek Non Exempt Irrigation 60 J.R. Gust, J.D. Etal
Eagle Creek Exempt Domestic 10 Errol Brown
Graham Bonita Creek [11] Non Exempt Domestic 700-1426 City of Safford
2 Middle Bonita Creek [13] Monitor or Piezometer [Test 0 City of Safford
Gila River Gila  [Mineral Creek Exempt Stock 0 Tonto Nat'l Forest
Mineral Creek Exempt Stock 6 Meueller Revoc. Trust
O'Donnell Canyon Exempt Stock 30 J.R. Jelks, Jr.
3 Babocomari| Santa |O'Donnell Canyon Non Exempt Stock 35 Marilyn J. Parker
River Area | Cruz |o'ponnell Canyon Exempt Domestic 16 Marilyn J. Parker
Turkey Creek (AZ) Exempt Domestic 0 B. Lindsey
Sabino Canyon Exempt Recreation 0 Coronado Nat'l Forest
Cienega Creek -BLM [3] |Non Exempt Irrigation 35-600 BLM-Safford District
Lower Santa Cienega Creek -BLM Non Exempt Stock 700 BLM-Safford District
5 CruzRiver | Pima |[Cienega Creek -County  [Non Exempt Domestic 840 Vail Water Company
Area Cienega Creek -County  [Monitor or Piezometer |Monitoring 600 Pima County Flood
Cienega Creek -County  [Exempt Domestic 25 Union Pacific Railroad
Cienega Creek -County [2]|Exploration None 0 Empirita Ranch, Inc.
Red Tank Draw Exempt Domestic 15 Paul Webb
Spring Creek Exempt Domestic 0 Spring Hill Ranch, LLC
6 Upper Verde Yavapai . .
River Area pal |Spring Creek Non Exempt Domestic 40 J. H. Waddell
Williamson Valley Wash  |[Exempt Domestic 10 Paul Swaner
Williamson Valley Wash  |[Exempt Stock Peter B. Swaner
Indian Creek Exempt Domestic Kelton Cattle, Co.
Indian Creek Exempt Stock 10 Kelton Cattle, Co.
Little Sycamore Non Exempt Irrigation 75 B. Teskey
Aqua Fria v . |Little Sycamore Exempt Irrigation 10 P.D. Teskey
River Area | '2vapal| ;
Little Sycamore [2] Exempt Domestic 0-35 F.C. Teskey
Sycamore Exempt Stock 15 Prescott Nat'l Forest
Sycamore Non Exempt Domestic 100 Pine Mountain Ranch
Sycamore Exempt Domestic 25 Pine Mountain Ranch
Notes:

- Numbers in [brackets] indicate that multiple wells of this description exist within the unit.
- No wells were found in Area 4: Lower San Pedro River Area.
- Definitions: Exempt = Pumps 35 gpm or less; Non-Exempt = Pumps more than 35 gpm; Monitor or Piezometer = Pump operates only
to collect water for monitoring purposes; Exploration = Pump operates only to gather water for exploration (minerals, etc.); Stock =
Pumps water for livestock use; Recreation = Pumps water for recreational use; Test = Pumps to gather water for testing purposes.

Source: Arizona Department of Water Resources, Wells 55 Database CD, 2002. This database is a record of all wells registered with the
state of Arizona since reporting began in 1980 (though many wells were reported to the state retroactively). The positional accuracy of the
data is somewhat limited because the well locations are reported to ADWR by township, range, section and section subdivision down to
he nearest ten acres (quarter-quarter-quarter section). Thus, center points of ten-acre cells are used to represent the approximate locations
of the wells. In addition, 0.05 percent of the wells in the database have no locational information. Thus, in some cases, wells may have

been identified as falling within critical habitat when they do not, and vice versa.




Exhibit 4-2

GROUNDWATER WELLS LOCATED IN GILA CHUB PROPOSED CRITICAL HABITAT AREAS
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4.2 Economic Impacts Related to Water Management

Middle Gila River Area
Bonita Creek - City of Safford

69. The City of Safford’s infiltration gallery collects groundwater from an artesian
well in the Bonita Creek streambed.®® This gallery defines the lower end of the 39.6-mile
proposed critical habitat designation in Bonita Creek. Bonita Creek is ephemeral at the
infiltration gallery and for some distance both upstream and downstream of the gallery:
the streambed is dry for at least a quarter of a mile upstream from the gallery and perhaps
a half of a mile in all. It is difficult to assess to what extent Bonita Creek is naturally
ephemeral in this stretch, or to what extent the City’s water diversion contributes to the
ephemeral characteristic.®* The City of Safford owns full rights to the source at the
infiltration gallery and can therefore increase its existing diverted flow of 3,876 acre-
feet/year up to a maximum flow of 5,310 acre-feet/year (AFY). Assuming the average
household in Arizona consumes 0.4 AFY, the City currently is able to serve
approximately 9,700 households with groundwater from Bonita Creek and could serve
approximately 13,300 households in the future at its maximum flow.%

70. Safford’s service area includes 18,900 people across 132 square miles in the
communities of Safford, San Jose, Solomon, Thatcher, Central, and a portion of
unincorporated Graham County south of Safford.®® System-wide water demand has
grown in recent years and is expected to continue to grow in tandem with increasing
population in the water system’s service area. In 2003, Safford delivered approximately
7,400 AFY of water and projected demand of 9,500 AFY by 2006.*

71. Data on the City’s water sources are presented in Exhibit 4-3. In addition to the
Bonita Creek infiltration gallery, the City relies on eight active production wells for the

8 An infiltration gallery is defined by EPA as a sub-surface groundwater collection system, typically shallow in
depth, constructed with open-jointed or perforated pipes that discharge collected water into a watertight chamber
from which the water is pumped to treatment facilities and into the distribution system. Source: EPA. Terms of
Environment: Glossary, Abbreviations and Acronyms. Accessed at http://www.epa.gov/OCEPAterms/iterms.html
on August 10, 2005.

% The Service agrees that this stretch of Bonita Creek could be naturally ephemeral, and therefore believes that the
City of Safford’s existing infiltration gallery and water use is not adversely affecting the Gila chub. Furthermore,
the Service believes that the infiltration gallery is actually a benefit to the Bonita Creek population of Gila chub
because the ephemeral stretch acts as a barrier to the movement of nonnative species upstream. Written
communication with Service Arizona Ecological Services Office, July 1, 2005.

82 «“\Water Conservation In and Around the Home,” Waskom, R. and Neibauer, M., accessed June 24, 2005 at
http://www.ext.colostate.edu/pubs/consumer/09952.html,; Sedona Community Plan: Water Resources Element,
December 10, 2002, accessed June 24, 2005 at http://www.sedonaaz.gov/documents/view.aspx?PK=60.

% population served data from U.S. EPA’s Envirofacts database, accessed at http://www.epa.gov/enviro/index.html
on June 24, 2005. Data maintained in Envirofacts as of April 9, 2005 does not reflect the recent transition of the
water system from an independent entity (Gila Resources) to an operation within the City of Safford’s municipal
structure (personal communication with Jay Howe, Utilities Manger, City of Safford, June 10, 2005).

8 «Agreement Between Gila River Indian Community, The San Carlos Irrigation and Drainage District, The United
States and The City of Safford,” Presentation by Lee Storey at the City of Safford Council Meeting, September 13,
2004.
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potable water: the Morris wells, the Alder well, Carrasco well, and the Kempton wells.
The City’s remaining water sources produce lower-quality water that generally requires
additional treatment; these wells are used as backup sources and to supply the City’s
public park and golf course. Water from the Bonita Creek infiltration gallery represented
almost 53 percent of the water delivered to customers in 2003. In terms of maximum
capacity, the City potentially has access to almost 23,000 AFY of water, of which the
Bonita Creek infiltration gallery alone represents 30 percent and the remaining active
production wells represent almost 47 percent.

Exhibit 4-3
CITY OF SAFFORD’S WATER SOURCES
Water Source Description Approximate Maximum Flow
Current Use (acre-feet/year)
(acre-feet/year)
ggngsy(éirﬁeg#g;ltratlon Primary water source 3,900 5,310
Morris #1 Production well 970
Morris #2 Production well 480
Morris #3 Production well 480
Alder Well Production well 1,940
Carrasco Well Production well 3000 2,900
Kempton Wellfield Production wells (3) ' 5,480
Subtotal 17,560
Well #15 Back-up source 2,420
Smith Well Back-up source 1,610
Clonts Well Low quality back-up 560
Mt. Graham Wellfield | Non-potable; serves 500 730
golf course

Total 7,400 22,890

Sources: “History of Gila Resources,” accessed June 8, 2005 at
http://www.gilaresources.com/asp_pages/about us/about_us_gr_info.asp; “Agreement Between
Gila River Indian Community, The San Carlos Irrigation and Drainage District, The United
States and The City of Safford,” presentation by Lee Storey at the City of Safford Council
Meeting, September 13, 2004.

Past Impacts

In 2003, the City of Safford commissioned an environmental and surveying
company to complete fisheries habitat assessments on Lower Bonita Creek (defined as
downstream of the City’s infiltration gallery) and Upper Bonita Creek (defined as
upstream of the City’s infiltration gallery). According to the assessment reports, the
“purpose of the assessment was to determine the potential of [Lower/Upper] Bonita
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Creek to support Gila chub, a fish proposed for listing as endangered by the Service.”®®

The cost of these assessments is not known at this time.®
Future Impacts

According to the terms of the Gila River Indian Communities agreement signed in
2004, the City cannot divert more than 9,700 AFY from existing sources in an area of the
Gila River encompassing most of Safford’s water sources.®” Thus, the City is unlikely to
acquire additional water rights at Bonita Creek in the foreseeable future and it is possible
that the City of Safford’s ability to make use of its water source in Bonita Creek could be
limited as a result of Gila chub conservation measures. Under this scenario, the City
could lose the ability to expand its use of the infiltration gallery, thereby forfeiting the
currently unused 1,434 acre-feet/year of water. In a worst case scenario, the Service
could recommend, or the City could decide, that in order to prevent take of Gila chub the
City must completely abandon the Bonita Creek infiltration gallery, resulting in a loss of
the City’s full water rights to 5,310 acre-feet/year.®® While this scenario appears
unlikely, this analysis presents information on this scenario in order to understand the
potential magnitude of impacts. While the City could in the very short term replace any
lost volume from Bonita Creek sources from other active production wells and existing
back-up wells, abandoning the Bonita Creek infiltration gallery would result in an
economic impact to the City. The impact can be viewed in terms of a lost capital
investment; the loss of an inexpensive, reliable, local, high-quality water supply requiring
very little treatment and transportation; and a constraint on the City’s ability to flexibly
and effectively manage regional water supply and demand.

As a proxy for the value of this economic impact, this analysis calculates the cost
to the City to replace water rights for a volume equal to the potential lost volume from
Bonita Creek, both the currently unused volume (1,434 acre-feet/year) and the volume of
the entire water right (5,310 acre-feet/year).

8 «|_ower Bonita Creek Fisheries Habitat Assessment,” prepared for City of Safford by Darling Environmental and
Surveying, Ltd., Tucson, AZ, 2003, page 1; and “Upper Bonita Creek Fisheries Habitat Assessment,” prepared for
City of Safford by Darling Environmental and Surveying, Ltd., Tucson, AZ, 2003, page 1.

% personal communication with Jay Howe, Utilities Systems Manager, City of Safford, June 10, 2005.

*"Ibid.

%8 Stream flow data for the upper Bonita Creek area comprising proposed CHD is not available; the only gauge
station maintained by the U.S. Geological Survey in Bonita Creek is downstream of proposed CHD.
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Exhibit 4-4
SAMPLING OF RECENT WATER PURCHASE TRANSACTIONS IN ARIZONA
Location Date of Water Type Quantity Cost per
Transaction (acre-feet) | Acre-Foot
(Undiscou
nted
dollars)
Pinal Active May 2003 Non-irrigation groundwater 136 $2,900
Management Area
(AMA)
Tucson AMA July 2003 Non-irrigation groundwater 27 $2,000
Tucson AMA May 2003 Non-irrigation groundwater 530 $2,000
Phoenix AMA September 2003 | Groundwater 3,020 $1,000
Phoenix AMA January 2004 Non-irrigation groundwater 110 $1,100
Unweighted Average: $1,800
Source: Water Strategist, February 2004.

Research into historical water transactions in Arizona indicate that the value of
water rights continues to increase, a predictable trend given the general water scarcity in
the state. Exhibit 4-4 presents information on recent, relevant water transactions in
Arizona. At an average cost of $1,800 per acre-foot, replacing 1,434 acre-feet of water
would cost $2.6 million to acquire the rights, while replacing 5,310 acre-feet of water
rights would cost $9.6 million. Exhibit 4-5 summarizes these costs. In considering this
estimate, several factors could affect positively or negatively the average cost per acre-
foot of replacement water rights:

. Location of replacement water rights. If the location of the acquired water
rights is not in or near the region of the service area, the average cost of the rights
could increase to reflect higher transportation costs or higher transaction costs
associated with water exchanges to access nearby water.

. Size of water rights. Similarly, it may be difficult to find a set of water rights
large enough to cover the full volume of water needing to be replaced. In this
case, transaction costs related to locating and transferring a number of water
rights could be higher, driving up the average cost.

. Water quality. Currently, the water produced at the Bonita Creek infiltration
gallery is of high quality requiring only minimal chlorination. Other water
sources in the Safford area are high in fluorides, manganese, and iron.
Replacement water sources may require more extensive treatment, adding an
additional cost to using a new water source.

4-9



Exhibit 4-5

WATER RIGHTS REPLACEMENT COSTS FOR THE MIDDLE GILA RIVER AREA
(CITY OF SAFFORD)

Water Cost in

R

(AFY) Dollars

Present Value (3% | Present Value (7% Annualized Annualized Cost

ights Undiscounted Discount Rate) Discount Rate) Cost (3%0) (7%)

Low

High Low High Low High Low High Low High Low High

1,434

5,310 [$2,581,200|$9,558,000 [$1,152,000/$4,266,000 |$1,914,100/$7,088,000 [$77,400|$286,700|$180,700] $669,000

Note:

Based on an average water right value of $1,800 per acre-foot (see Exhibit 4-4).

Upper Gila River Area
Cienega Creek - Vail Water Company

76. Vail Water Company is a private company with seven groundwater wells serving
most of unincorporated Vail, Arizona. One of the seven wells — Well #5 - is located in
proposed critical habitat for Cienega Creek. Although capable of pumping 840 gpm, the
well is not used by Vail Water Company for domestic supply due to high levels of certain
constituents; it is only used for monitoring and testing.

77, This same stretch of Cienega Creek is currently the focus of a streamflow
restoration effort under the Sonoran Desert Conservation Plan (SDCP), which addresses
the Gila chub as well as numerous other endangered species. One component of the
streamflow restoration effort is the proposed acquisition by SDCP of a one-acre inholding
within the Cienega Creek Natural Preserve that contains Vail Water Company’s Well #5.
This acquisition and planned restoration of the natural streamflow would benefit many of
the SDCP’s endangered species, including the Gila chub. According to the SDCP, under
this arrangement “the Vail Water Company will need a replacement source of water for
its development, either groundwater pumped from outside the Preserve, effluent, or
[Colorado River water delivered via the Central Arizona Project].”®®

78. The U.S. Geological Survey has gathered some data on stream flow at two gauge
stations in Cienega Creek. Data from a gauge five miles upstream of proposed CHD
indicate low average stream flow in recent years: 0.94 cfs in 2003 and 0.88 cfs in 2004.”
USGS also maintains much older stream flow data from a second gauge at the upstream
boundary of proposed CHD, where average annual stream flow was 2.65 cfs between
1969 and 1974 (with a range of 0.84 and 6.21 cfs). These stream flow data are all below
the Service’s assumed minimum stream flow required for the Gila chub of 10 cfs.

79. Although Vail Water Company does not draw water from Well #5, the company
could begin pumping water from the well for non-potable uses with relative ease and

% Sonoran Desert Conservation Plan, Riparian Restoration: Present Projects, as described at
http://www.co.pima.az.us/cmo/sdcp/sdcp2/, accessed on June 17, 2005.
" Data for Gauge Station 09484550 on Cienega Creek from http://nwis.waterdata.usgs.gov/az/nwis/inventory.
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could use water from the well for potable use with some treatment. Therefore, future
economic impacts of Gila chub conservation activities could conservatively be assumed
to be equal to the replacement cost of water rights for an equivalent volume of water that
Vail Water Company is currently able to pump from its Cienega Creek well: 840 gpm, or
1,355 acre-feet/year. At $1,800 per acre-foot, the total replacement cost would be $2.4
million. However, it is important to note that the water rights assumed to be replaced are
not currently in use. In addition, the Company plans on meeting future increases in water
demand by drawing on other existing wells or drilling new wells rather than relying on
the well in proposed CHD, thus reducing the likelihood of a need for water rights
replacement in CHD areas.” In addition, the Sonoran Desert Conservation Plan and Pima
County may attempt to purchase the Vail Water Company well in question as part of an
effort to restore streamflow in Cienega Creek. Thus, the company may be partially
compensated for the replacement of these water rights regardless of Gila chub CHD.
Therefore, it is difficult to estimate impacts on the Vail Water Company without knowing
the actual out-of-pocket costs related to Gila chub conservation activities or any potential
off-setting compensation from selling the well.

Cienega Creek - BLM-Safford District

BLM owns and operates four groundwater wells in the proposed critical habitat
around Cienega Creek, three of which are categorized as irrigation wells and one as a
livestock well. While the current actual pumping rate is u