ENVIRONMENTAL CONSEQUENCES

This chapter analyzes the potential environmental consequences, or impacts, that would occur as a result
of implementing the proposed project. Topics analyzed in this chapter include paleontological resources,
visitor use and experience, and park operations. Direct, indirect, and cumulative effects, as well as
impairment are analyzed for each resource topic carried forward. Potential impacts are described in
terms of type, context, duration, and intensity. General definitions are defined as follows, while more
specific impact thresholds are given for each resource at the beginning of each resource section.

e Type describes the classification of the impact as either beneficial or adverse, direct or indirect:

- Beneficial: A positive change in the condition or appearance of the resource or a
change that moves the resource toward a desired condition.

- Adverse: A change that moves the resource away from a desired condition or
detracts from its appearance or condition.

- Direct: An effect that is caused by an action and occurs in the same time and place.

- Indirect: An effect that is caused by an action but is later in time or farther removed in
distance, but is still reasonably foreseeable.

e Context describes the area or location in which the impact will occur. Are the effects site-
specific, local, regional, or even broader?

e Duration describes the length of time an effect will occur, either short-term or long-term:

- Short-term impacts generally last only during construction, and the resources resume
their pre-construction conditions following construction.

- Long-term impacts last beyond the construction period, and the resources may not
resume their pre-construction conditions for a longer period of time following
construction.

e Intensity describes the degree, level, or strength of an impact. For this analysis, intensity has
been categorized into negligible, minor, moderate, and major. Because definitions of intensity
vary by resource topic, intensity definitions are provided separately for each impact topic
analyzed in this Environmental Assessment / Assessment of Effect.

Cumulative Effects

The Council on Environmental Quality (CEQ) regulations, which implement the National Environmental
Policy Act of 1969 (42 USC 4321 et seq.), require assessment of cumulative impacts in the decision
making process for federal projects. Cumulative impacts are defined as "the impact on the environment
which results from the incremental impact of the action when added to other past, present, and
reasonably foreseeable future actions regardless of what agency (federal or non-federal) or person
undertakes such other actions” (40 CFR 1508.7). Cumulative impacts are considered for both the No
Action and Preferred Alternatives.

Cumulative impacts were determined by combining the impacts of the Preferred Alternative with other
past, present, and reasonably foreseeable future actions. Therefore, it was necessary to identify other
ongoing or reasonably foreseeable future projects at Glen Canyon National Recreation Area and, if
applicable, the surrounding region. The geographic scope for this analysis includes elements mostly
within the GCNRA'’s boundaries, while the temporal scope includes projects within a range of
approximately ten years. Given this, the following projects were identified for the purpose of conducting
the cumulative effects analysis, listed from past to future:
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Construction and operation of the Glen Canyon Dam, completed in 1963: The
hydroelectric power plant and dam was built to generate electricity and store water.

The creation and management of Lake Powell, 1977: The lake took 14 years to fill once
construction of the dam was completed. The lake holds approximately 27,000,000 acre-feet of
water when full.

The creation of the City of Page during dam construction, 1964: The City of Page began
as a “housing camp” in 1957 during construction of the dam as a place for the people working
on the dam to live. After the dam was completed, the “Government Camp” was incorporated

and given its current name.

Construction and operation of the marina at Wahweap.

Construction and operation of the marina at Dangling Rope.

Navajo Generating Station Water Intake Project.

Removal of buried hazardous waste in the northern portion of the Chains Recreation Area.

Potential future construction and operation of an additional pipeline from the City of Page to the
LeChee Chapter, Navajo Nation to provide additional water supply capacity. This pipeline
would be placed in a trench directly next to the existing pipeline to LeChee.

Future construction and operation of a new radio repeater and tower on Navajo Mountain.

The potential construction and operation of a new broadband and telephone repeater facility
near the marina at Dangling Rope.

The potential construction of a new water intake near Wahweap to serve the City of St. George,
Utah.

Topography, Geology, and Soils

Intensity Level Definitions

Glen Canyon National Recreation Area was established to preserve and protect its natural resources for
the benefit and enjoyment of the public. The methodology used for assessing impacts to visitor use and
experience is based on how a new pumping station in the Chains area would affect the visitor, particularly
with regards to the visitors’ enjoyment of this area. The thresholds for this impact assessment are as

follows:

Beneficial: Effects result in an improvement to the resource.

Adverse:

Effects result in an undesirable change of the resource.

Negligible: Changes to the topography of the analysis area would not be noticeable. The geologic

Minor:

stability of the analysis area would not be compromised by digging or foundation
construction activities. Although some clearing, grubbing and grading may take place,
the soils in the analysis area would remain essentially intact with no long-term erosion
potential.

Changes to the topography of the analysis area would be noticeable up close, but not
from a distance of over one mile. The geologic stability of the analysis area would remain
sound; however, digging and foundation construction activities may be extensive and
require some engineered reinforcements. Less than one acre of soils would be
temporarily disturbed, but not to the extent that standard best management practices
would not be capable of preventing erosion until the soils in the analysis area are fully
stabilized. Native soils would be retained.

Moderate: Changes to the topography of the analysis area would be noticeable from a distance of

over one mile, but not from a distance of five miles or more. The geologic stability of the
28



analysis area would remain sound; however, construction activities would require
extensive engineered reinforcements to maintain that stability. Over one acre, but less
than five acres, of soils would be disturbed. Best management practices and other
mitigation measures would be able to restore the existing condition in the long-term.

Major: Changes to the topography of the analysis area would be noticeable from a distance of
over five miles. The geologic stability of the analysis area would entirely dependent upon
engineered reinforcements. Over five acres of soils would be disturbed or removed.
Although best management practices and other mitigation measures would by employed
and erosion would be controlled, there would be an extensive, permanent loss of native

soils.
Local: Within one quarter-mile of the proposed project site.
Regional: Within 100 miles of the proposed project site.

Widespread: Within 1,000 miles of the proposed project site.
Duration: Short-term — Recovers in less than one year.

Long-term — Takes more than one year to recover.

Effects of Alternative A (No Action Alternative)

The No Action Alternative would result in no effects to the topography, geology, or soils in either the
Chains Recreation Area or along the proposed path of the conveyance pipeline.

Cumulative Effects: The No Action Alternative would result in no additional effects to the topography or
geology in either the Chains Recreation Area, along the proposed path of the conveyance pipeline, or
along the path of the additional pipeline to LeChee. These areas have already been substantially altered
by past human activities associated with the construction of the dam and development of the existing
water supply infrastructure. There may be a potential minor, local, short-term effect to soils in the
northern portion of the Chains area from future activities associated with the removal of buried hazardous
waste.

Conclusion: The No Action Alternative would result in no additional effects to topography, geology, or
soils because no construction activities would be conducted. As such, this alternative would not
contribute to any cumulative disturbance of topography, geology, or soils, when considered with other
past, present, and reasonably foreseeable future actions. Because there would be no major, adverse
impacts to a resource or value whose conservation is (1) necessary to fulfill specific purposes identified in
the establishing legislation or proclamation of Glen Canyon National Recreation Area; (2) key to the
natural or cultural integrity of the recreation area; or (3) identified as a goal in the GCNRA'’s general
management plan or other relevant National Park Service planning documents, there would be no
impairment of the recreation area’s resources or values. Implementation of this alternative would not
result in any unacceptable impacts and is consistent with 81.4.7.1 of NPS Management Policies 2006.

Effects of Alternative B (Preferred Alternative)

There would be a minor, local, long-term effect to topography as a result of cliff face scaling, if it is
determined that such scaling is necessary to ensure the stability of the cliff wall. Also, clearing and
leveling, and the addition of a pumping station building would have similar effects. There would be a
negligible effect to the geology of the Chains area. Surface joint analysis and the results of a test
borehole indicate that there are no joints in the Navajo sandstone that extend into the area where drilling
would occur; thus, drilling operations would not be expected to result in block failure. Additional
evaluation during the design phase would be required by the GCNRA to confirm this. The steel casings
and grout within the intake shafts would be expected to reinforce the surrounding rock so that the
boreholes would not result in any potential overall weakening of the cliff wall. Soil disturbance would be
linear along the path of the proposed conveyance pipeline route as a result of trenching. The length of
this disturbance would be approximately two miles. Approximately one quarter to one third of an acre of
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soils would be disturbed by construction of the new pumping station and entrenchment of the conveyance
pipeline. This disturbance would be minor, local, and short-term in areas that have already been
disturbed several times in the past.

Cumulative Effects: Any construction activities have the potential to affect topography, geology, and
soils. The construction of the lake and dam likely had an adverse effect on the these resources as a
result of cliff scaling, road and dam building, and other development in the area before it became the Glen
Canyon National Recreation Area. Projects such as road improvements, exotic vegetation management,
other building construction, and fencing have had or could have an adverse effect on these resources
because of the inconvenience of construction noise, dust, and possible off-limit areas. Ultimately,
however, these actions would have or have had a beneficial effect on visitor use and experience because
of long-term improvements to the human health and safety aspects of the GCNRA,; the visual and natural
environment; interpretive opportunities; and functionality of the GCNRA. Under this alternative, effects to
topography, geology and soils in the Chains Recreation Area and along the conveyance pipeline corridor
would be minor and similar to past activities the results of which are readily visible to the casual observer;
therefore, cumulatively, topography, geology, and soils would not be expected to appreciably change
when considered with other past, present, and reasonably foreseeable future actions.

Conclusion: The Preferred Alternative would result in negligible to minor adverse effects to these
resources. The preparation and adherence to a Stormwater Pollution Prevention Plan and Best
Management Practices during construction, additional evaluation of the geological stability of the Chains
Recreation Area during the design phase, and the implementation of a landscaping plan for site
restoration would be expected to prevent greater adverse effects from occurring as a result of the
Preferred Alternative. Because there would be no major, adverse impacts to a resource or value whose
conservation is (1) necessary to fulfill specific purposes identified in the establishing legislation or
proclamation of Glen Canyon National Recreation Area; (2) key to the natural or cultural integrity of the
recreation area; or (3) identified as a goal in the recreation area’s general management plan or other
relevant National Park Service planning documents, there would be no impairment of the recreation
area’s resources or values. Implementation of this alternative would not result in any unacceptable
impacts and is consistent with §1.4.7.1 of NPS Management Policies 2006.

Visitor Use and Experience

Intensity Level Definitions

Glen Canyon National Recreation Area was established to preserve and protect its natural resources for
the benefit and enjoyment of the public. The methodology used for assessing impacts to visitor use and
experience is based on how a hew pumping station in the Chains area would affect the visitor, particularly
with regards to the visitors’ enjoyment of this area. The thresholds for this impact assessment are as
follows:

Negligible: Visitors would not be affected or changes in visitor use and/or experience would be below
or at the level of detection. Any effects would be short-term. The visitor would not likely
be aware of the effects associated with the alternative.

Minor: Changes in visitor use and/or experience would be detectable, although the changes
would be slight and likely short-term. The visitor would be aware of the effects
associated with the alternative, but the effects would be slight.

Moderate: Changes in visitor use and/or experience would be readily apparent and likely long-term.
The visitor would be aware of the effects associated with the alternative, and would likely
be able to express an opinion about the changes.

Major: Changes in visitor use and/or experience would be readily apparent and have substantial
long-term consequences. The visitor would be aware of the effects associated with the
alternative, and would likely express a strong opinion about the changes.
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Effects of Alternative A (No Action Alternative)

The No Action Alternative would not measurably alter the visitor use and experience because the Chains
Recreation Area would remain unchanged. In particular, access to and use of this area would not
change, and visitors would continue to use it for recreational purposes as they currently do. In addition,
the visual resources of the area would remain unchanged because no new pumping station would be
constructed and no cliff face scaling or reinforcement would be necessary.

Cumulative Effects: Any construction activities have the potential to affect visitor use and experience.
The construction of the lake and dam likely had an adverse effect on the visitor experience as a result of
noise, dust, and unavailability to view some of the primary attractions in the area before it became the
Glen Canyon National Recreation Area. Projects such as road improvements, exotic vegetation
management, building construction, and fencing have had or could have an adverse effect on visitor use
and experience because of the inconvenience of construction noise, dust, and possible off-limit areas.
Ultimately, however, these actions would have or have had a beneficial effect on visitor use and
experience because of long-term improvements to the human health and safety aspects of the GCNRA,;
the visual and natural environment; interpretive opportunities; and functionality of the GCNRA. Under this
alternative, visitor functions in the project area are not expected to change; therefore, cumulatively, visitor
use and experience would not appreciably change when considered with other past, present, and
reasonably foreseeable future actions.

Conclusion: The No Action Alternative would result in primarily negligible effects to visitor use and
experience because the features and visitor functions in the project area would not change.
Cumulatively, this alternative would have a negligible effect on visitor use and experience when
considered with other past, present, and reasonably foreseeable future actions.

Effects of Alternative B (Preferred Alternative)

There would minor, local, short- and long-term adverse effects to visitor use and experience. The
proposed pumping plant and intakes are compatible with previous and nearby land use activities and the
RRU zone designation in the Chains area. During construction, at least one lane of the access road
would be kept open to allow public access to portions of the Chains area beyond the proposed project
area. A temporary chain-link security fence would be placed around stored materials and equipment
during construction for public safety and to protect the materials and equipment from theft and vandalism.
There would be a permanent, minor effect on land use in the Chains area from the conversion of current
parking space to a fenced pumping plant; however, recreational visitors would still be able to walk around
or drive past the pumping plant to access the cliff edge to view the lake and dam. The parking area near
the restroom facility would be unaffected, unless the northern part is used for temporary excess material
and equipment storage.

During construction, areas enclosed by security fence would be inaccessible by the public. The Chains
area may be closed or access may remain open and at least one lane of the access road kept open past
the pumping plant site. If area is kept open, a flagman would be used to control traffic around the
construction site. In either case, these effects to recreation would be temporary. Closure of the area
would result in a minor effect while keeping it open would result in a negligible effect. After construction
of the pumping plant is complete, the permanently fenced area would be reduced to an area of
approximately one-half acre. The effect of this enclosure in the Chains area would be permanent, but
negligible.

The proposed conveyance pipeline that would be used to connect the new pumping station to the existing
pipeline that supplies the City’s water treatment plant would cross US 89 within the GCNRA. Techniques
for boring beneath US 89 could be used to avoid closure of this entrance during installation of the
conveyance pipeline. The effects to visitor use and experience from boring beneath the roadway to
emplace the conveyance pipeline would be temporary and negligible.

The effects of construction activities on the visual quality of the area would be moderate, but temporary.
Upon completion of construction, the proposed location of the pumping plant away from the edge of the
cliff would reduce its visibility from the lake during periods when the lake level is close to normal.
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Whenever the lake level is low, like it presently is, the pumping plant would be difficult, if not impossible to
see from the lake. Visitors to the Chains area would see the pumping plant as they pass by it on the
access road. Scaling and engineered reinforcements along the cliff face could result in minor, local, long-
term effects to the visual quality of the site as viewed from the lake. The coated fence and the building’s
architectural design and color would allow them to blend in with the setting, as viewed from a distance.
The intent of the area’s Class Ill visual management objectives would be met. The effects to the visual
quality of the area, following construction, would be permanent and negligible.

Cumulative Effects: As described under Alternative A, any construction activities have the potential to
affect visitor use and experience. The construction of the dam likely had an adverse effect on the visitor
experience as a result of noise, dust, and unavailability to view some of the primary attractions in what
later became and is now the GCNRA. Projects such as road improvements, exotic vegetation
management, building construction, and fencing have had or could have an adverse effect on visitor use
and experience because of the inconvenience of construction noise, dust, and possible off-limit areas.
Ultimately, however, these actions would have or have had a beneficial effect on visitor use and
experience because of long-term improvements to the human health and safety aspects of the recreation
area; the visual and natural environment; interpretive opportunities; and functionality of the GCNRA.
Considering these past, present, and reasonably foreseeable future actions, the minor adverse effects of
constructing the new pumping station would have a negligible, local, long-term cumulative effect to the
overall visitor use and experience at the recreation area.

Conclusion: Under the Preferred Alternative, the enhancement of the trail network and the additional
space created in the visitor center would have a minor to moderate beneficial effect on visitor use and
experience. Construction disturbances (noise, dust, limited areas) and the dismantling of the yurt
structures would have a minor, temporary adverse effect to visitor use and experience. The visual
changes to the area from construction of a new building would have a negligible, local, long-term adverse
effect on visitor experience because the changes would be similar to other changes that have occurred to
the area in the past. Cumulatively, this alternative would have a negligible adverse effect to visitor use
and experience because ultimately this project combined with other past, present, and reasonably
foreseeable future actions would blend right in with the existing surroundings.
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CONSULTATION AND COORDINATION

External Scoping

External (public) scoping was conducted to inform various agencies, organizations, and the public about

the proposal to construct a water pumping station and conveyance pipeline at Glen Canyon National

Recreation Area and to generate input on the preparation of this Environmental Assessment. This effort

was initiated with the distribution of a scoping letter which was bulk-mailed to all the residents of Page,

Arizona and members of the LeChee Chapter of the Navajo Nation that have Post Office boxes in Page

or were Chapter leaders at the time scoping was conducted. In addition, the scoping letter was sent to
local news organizations, and it was posted on the GCNRA'’s internet website. With this press release,
the public was given 30 days to comment on the project beginning December 31, 2004. During this
period, two comments were received via email (see appendix). A public meeting was held in Page on

January 6, 2005. A second public meeting was held in LeChee with officials and members of the LeChee
Chapter on January 19, 2005.

In addition to the aforementioned public entities, the following agencies and Native American tribes were
sent scoping information or were contacted for information regarding the project:

Congressional Members

The Honorable Representative Jim Matheson
The Honorable Representative Rick Renzi
The Honorable Senator Robert F. Bennett
The Honorable Senator Orrin G. Hatch

Federal Agencies

u.s.
u.s.
u.sS.
u.s.
u.sS.
u.s.
uU.S.
uU.S.
uU.S.
uU.S.
uU.S.
u.s.
u.sS.
u.sS.

Department of the Interior — Canyonlands National Park

Department of the Interior — Capitol Reef National Park

Department of the Interior — Bureau of Land Management, Escalante Resource Area
Department of the Interior — Grand Canyon National Park

Department of the Interior — Grand Staircase Escalante National Park

Department of Agriculture — United States Forest Service, Hans Flat Ranger Station
Department of the Interior — Bureau of Land Management, Henry Mountain Resource Area
Department of the Interior — National Park Service

Department of the Interior — National Park Service, Southern Arizona Group
Department of the Interior — Bureau of Land Management, San Juan Resource Area
Department of the Interior — Bureau of Reclamation

Department of the Interior — Bureau of Land Management, Vermillion Resource Area
Department of the Interior — Fish and Wildlife Service

Environmental Protection Agency — Region VI

State Agencies

Arizona Department of Environmental Quality

Arizona Game and Fish

Arizona State Historic Preservation Office

Arizona Strip Field Office

Utah Department of Wildlife Resources

Utah Division of Water Quality

Utah Division of Wildlife Resources

Utah Governor’s Office

Utah School and Institutional Trust Lands Administration
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Utah State Historic Preservation Office
Utah State Parks — Lake Powell

Affiliated Native American Groups

Kaibab Paiute Tribe

Navajo Nation

Navajo Nation — Inscription House Chapter
Navajo Nation — LeChee Chapter

Navajo Nation — Navajo Mountain Chapter
Navajo Nation — Oljato Chapter

Navajo Nation — Shonto Chapter

San Juan Southern Paiute Tribe

Southern Ute Indian Tribe

The Hopi Tribe

Ute Mountain Ute

White Mesa Ute Council

Counties

Coconino County Board of Supervisors
Garfield County Commissioners

Kane County Commission

San Juan County Commission

Cities

City of Big Water Mayor and Council
City of Page Mayor and Council

Private Organizations, Businesses, and Individuals

Foundation for North American Wild Sheep
Jeff Johnson & Co.

Kanab Cattle Co.

Lake Powell Resorts and Marinas

National Parks & Conservation Association
National Wildlife Federation

Navajo Generating Station

Page — Lake Powell Chamber of Commerce
Southern Utah Wilderness Alliance

Internal Scoping

Internal scoping was conducted by an interdisciplinary team of professionals from Glen Canyon National
Recreation Area. Interdisciplinary team members met on November 8, 2004 to discuss the purpose and
need for the project; various alternatives; potential environmental impacts; past, present, and reasonably
foreseeable projects that may have cumulative effects; and possible mitigation measures. The team also
gathered background information and discussed public outreach for the project. The results of the
November 2004 meeting are documented in this Environmental Assessment.

Environmental Assessment Review and List of Recipients

The Environmental Assessment will be released for public review in November 2008. To inform the
public of the availability of the Environmental Assessment, the National Park Service will publish and
distribute a letter or press release to various agencies, tribes, and members of the public on Glen
Canyon’s mailing list, as well as place an ad in the local newspaper. Copies of the EA will be provided to
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interested individuals, upon request. Copies of the document will also be available for review at the
GCNRA'’s visitor center and on the internet at http://parkplanning.nps.gov.

The Environmental Assessment is subject to a 15-day public comment period ending November 15,
2008. During this time, the public is encouraged to submit their written comments to the National Park
Service address provided at the beginning of this document. Following the close of the comment period,
all public comments will be reviewed and analyzed, prior to the release of a decision document. The

National Park Service will issue responses to substantive comments received during the public comment
period, and will make appropriate changes to the Environmental Assessment, as needed.

List of Preparers

This list presents the individuals who contributed to the technical content of this EA. Some of the
individuals below prepared specific sections in accordance with their technical qualifications. Other
technical experts provided input to sections within their respective disciplines through in-depth review and
data verification. Still others provided overall technical or management reviews. The document was
produced by C Squared Environmental Consulting, LLC, in Rowe, New Mexico.

Consultants (provided information)

e Ms. Barbara Wilson, National Park Service

e Ms. Chris Kincaid, National Park Service

e Mr. John Spence, National Park Service

e Mr. Mark Anderson, National Park Service

e Mr. Chris Turk, National Park Service

e Mr. Stan Powers, Bureau of Reclamation

e Mr. Bo Thomas, Page City Manager

e Mr. Fred Ladman, Page Public Works Superintendent

e Mr. Bill Plummer, Water Resources Consultant

Preparer (developed EA content)

e Mr. Devin Kennemore, C Squared Environmental Consulting, LLC
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

UTAH FIELD OFFICE
2369 WEST ORTON CIRCLE, SUITE 50
WLEST VALLEY CITY, UTAII 84119

In Reply Refer To

FWS/R6 March 3, 2005
ES/UT
05-0415

Devin Kennemore

C Squared Environmental Consulting, LLC
P.O. Box 231

Rowe, New Mexico 87562

RE:  Proposed Page-LeChee Water Supply Project
Dear Mr. Kennemore:

The U.S. Fish and Wildlife Service (Service) has received your letter of February 1, 2004,
regarding the proposed construction of a new lakeside intake, pumping facility, and pipeline from
Lake Powell. The purpose of the project is to supply water to the City of Page, Arizona, and the
LeChee Chapter of the Navajo Nation. An environmental assessment will be prepared to analyze
potential impacts from this project. We are providing the following comments for your
consideration.

As the project area lies within the State of Arizona, we recommend that you coordinate with the
Service’s Arizona Field Office regarding consultation under section 7 of the Endangered Species
Act. We also recommend that you work with the Utah Division of Wildlife Resources regarding
potential impacts the project might have on Lake Powell’s sport fish population.

Invasive weeds will have greater potential to invade with soil disturbance. Therefore, we
recommend surveys for invasive plants, and use of best management practices to minimize the
potential for introduction of non-natives. We recommend the use of native seed for any
revegetation activities.

We appreciate the opportunity to provide these comments. If you need further assistance, please
contact Betsy Herrmann, Ecologist, at the letterhead address or (801) 975-3330, extension 139.

Sincerely,

a2

Henry R. Maddux
Utah Field Supervisor
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United States Department of the Interior
‘ U.S. Fish and Wildlife Service
Arizona Ecological Services Field Office
2321 West Royal Palm Road, Suite 103
Phoenix, Arizona 85021-4951
Telephone: (602) 242-0210 Fax: (602) 242-2513

In Reply Refer to:
AESO/SE
02-21-05-1-0304

March 17, 2005

Mr. Devin Kennemore, President
C? Environmental Consulting, LLC
P. O. Box 231

. Rowe, New Mexico 87562

Subject: Page-LeChee Water Supply Project
Dear Mr. Kennemore:

Thank you for your correspondence of February 1, 2005, requesting our comments on the subject
action, which involves construction of a pumping facility, consisting of a lakeside intake and
pumping plant on the canyon rim above Lake Powell and a pipeline about 1-% miles in length.
There are three alternative sites for the facility, all in relatively the same area, about % mile
north of Glen Canyon Dam on the west side of the lake in section 24, Township 41 North, Range
8 Bast, G&SRB&PM, Coconino County, on Navajo Nation land and adjacent to the Glen
Canyon National Recreation Arca (GCNRA). The pipeline runs from the facility area to the
south. The purpose of the action is system redundancy for an existing pipeline from Glen
Canyon Dam and will not increase water allocation. The National Park Service is the action
agency. This letter documents our recommendations regarding threatened and endangered
species, critical habitat, species proposed to be listed, or critical habitat proposed to be
designated, under the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 ct seq.)
(Act).

The Arizona Ecological Services Field Office has posted lists of candidate, proposed, threatened
and endangered species, and relevant designated or proposed critical habitat, for all of Arizona’s
counties on the Internet. Please refer to the website http://arizonaes.fws.gov for species
information for the county where your project occurs. If you have difficulty obtaining a list,
please contact our office and we will mail or fax you one. For future projects it is not necessary
to contact our office to obtain a species list if you choose to access our website directly.

On the webpage’s left side choose “Threatened & Endangered”. Scroll down to the state map
and click the county of choice. Species information includes status, counties of occurrence, and
a summary of the species’ physical description, elevation range and habitat, and some general
comments including citations for Federal Register (FR) notices. (The FR is available at most
public libraries and on the Internet.) At our website, more information for each species can be
obtained at the main page by clicking on “Document Library” and “Documents by Species”.
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Please note that your action area may not include all or any of the species listed on our webpage.
The information at our site and in the FR should be useful to you in determining which species
may occur within the action area. Site-specific surveys may be needed to verify the presence or
absence of a species or its habitat, in order to complete the analysis of project-related effects.

Threatened and endangered species are protected by Federal law and must be considered prior to
project development. If the action agency determines that listed species or critical habitat may be
affected by a federally funded, permitted or authorized activity, the agency needs to consult with
us. Please note that a “may affcct” determination includes effects that may not be adverse and
that may be beneficial, insignificant, or discountable. An effect exists even if only one
individual or habitat segment may be affected. The cffects analysis needs to include the entire
action area, which often extends well outside the “footprint” of the project (e.g., downstream). If
the agency determines that the action may jeopardize a proposed species or adversely modify
proposed critical habitat, the agency needs to enter inio a section 7 conference. Candidate
species, which may be listed on our webpage, are those for which there is sufficient information
to support a proposal for listing. Although candidate species have no legal protection under the
Act, we recommend that they be considered in the planning process in the event they become
proposed or listed prior to project completion.

Because this action is located adjacent to Lake Powell, effects on fish should be given
consideration. Although the elevation of the proposed intake means it will be located at
considerable depth, the possibility for continued drop in lake clevation should be factored into
your effects analysis. One potential effect is the entrainment of fish in the pumps. Your letter
states that the intakes will be fitted with screens to prevent fish from being drawn into the
system. We support this measure and recommend that screen size be selected based on species
potentially affected and their life history. In addition, to prevent water contamination and
impacts to fish, a vehicle fluid-leakage and spill plan should be developed and implemented (see
recommendation #6 under the condor discussion). Since the facility will be located adjacent to
the rim, potential effects to species that may use canyon walls (c.g., nesting raptors) should be
considered. Also, surface disturbance associated with construction of the pipeline should be
evaluated for effects to terrestrial species.

The California condor (Gymnogyps californianus) (condor) was reintroduced as a non-cssential
experimental population to Vermillion Cliffs, less than 40 miles from the project site. The project
site is within the nonessential experimental population area. On National Park System lands in
this area, condors are treated as threatened species for the purposes of section 7 consultation.
Condors are capable of traveling long distances in a short period of time (e.g., 200 miles/day)
and tend to follow the Colorado River corridor. Therefore, they have the potential to be in the
general project area on a daily basis. Like many scavengers, condors are very curious, and some
may be drawn to human activity such as construction. We recommend the following measures if
condors occur within the action area:

1. Prior to the start of construction, contact personnel monitoring California condor locations
and movement to determine the locations and status of condors in the action area.

2. If a condor occurs at the construction site, cease construction until the condor leaves on
its own or until techniques are employed by permitted personnel that result in it leaving
the area.
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3. Instruct construction workers and supervisors to avoid interaction with condors and to
immediately contact the appropriate GCNRA, Peregrine Fund, and/or Navajo Nation
Department of Fish and Wildlife (NNDFWL) personnel if or when condor(s) occur at a
construction site.

5. Clean up the construction site at the end of each day work is being conducted (e.g., trash
removed, scrap materials picked up) to minimize the likelihood of condors visiting the
site. Inspect the area to ensure adequatc clean-up measures are taken.

6. To prevent water contamination and potential poisoning of condors, develop and
implement a vehicle fluid-leakage and spill plan. The plan should include provisions for
immediate clean-up of any hazardous substance and define how each hazardous
substance will be treated in case of lcakage or spill.

In addition to species listed under the Act, we recommend you consider species protected under
the Migratory Bird Treaty Act (MBTA). The MBTA prohibits the take of species on the list of
migratory birds (see Section 10.13, Title 50 of the Code of Federal Regulations).

Since the proposed action will occur near Lake Powell, if the project will result in deposition of
dredged or fill materials into waters of the United States, we advise contacting the U.S. Army
Corps of Engineers, which regulates these activities under Section 404 of the Clean Water Act.

We recommend you contact the NNDFWL for assistance in determining if any Tribally-listed
species may occur in your project area. Federal law does not protect some Tribally-listed
species. The NNDFWL also houses a natural heritage program (NNHP), which is a database of
rare, threatened, and endangered species for the Navajo Nation. The NNHP data provide a more
site-specific accounting of species occurrence records that, when used in conjunction with our
species-by-county information, can help identify specics occurring in the action area. Because
there are areas of the Navajo Nation that have not been inventoried for species of concern and
inventory information can become quickly outdated, occurrence records should not be used to
rule out the presence of a species, nor should they substitute for on-site surveys. We also
recommend that you invite the Navajo Nation to participate in your section 7 consultation.

Thank you for the opportunity to comment on the proposed project. In future communication
regarding this project please refer to consultation number 02-21-05-1-0304. If you need more
assistance or have any questions, plcase contact John Nystedt at (928) 226-0614 (x104) or
Brenda Smith (x101) of our Flagstaff Suboffice.

Thank you for your continued efforts to conserve endangered species.

Sincerely,

Field Supervisor
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cc: Director, Navajo Nation Department of Fish and Wildlife, Window Rock, AZ
Program Manager, Water Quality, Navajo Environmental Protection Agency, Window Rock, AZ
Superintendent, Glen Canyon National Recreation Area, National Park Service, Page, AZ
NEPA Coordinator, Environmental Services, Bureau of Indian Affairs, Gallup, NM
Tribal Liaison, Fish and Wildlife Service, Albuquerque, NM

W:iJohn Nystedt'!NPSpageWater.doc:myv
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MAY-24-2085 18:26 RZ GAME AND FISH DEPT 60927893928 P.02-84

THE STATE OF ARIZONA | Souer NaroLmano

COMMISSIONERS

GAME AND FlSH DEPARTMENT Sg:m::%:’vyz::smwmmPnosmx

M. G , FLAGS
2221 Wesr Greenway RokD, PHoenix, AZ BS0Z3-4399 | Wi i MeLEan, G Canion
(602) 942-3000 + AZGFD.GOV | BOBHERNSRODE. TUCSON
DIRECTOR
DUANE |- SHROUFE

DEPUTY DIRECTOR
sTeve K. FERRELL

May 24, 2005

Mr. Devin Kennemore
Environmental Consulting, LLC
PO Box 231

Rowe, NM 87562

Re:  Special Status Species Information for Township 41 North, Range 8 East, Section 24 and
Township 41 North, Range 9 East, Section 30; Proposed Page-LeChee Water Supply Project.

Dear Mr, Kennemore:

The Arizona Game and Fish Department (Department) has reviewed your request, dated February 1, 2005,
regarding special status species information associated with the above-referenced project area. The
Department’s Heritage Data Management System (HDMS) has been accessed and current records show that
the special status species listed on the attachment have been documented as occurring in the project vicinity
(3-mile buffer). In addition this project does not occur in the vicinity of any Proposed or Designated Critical
Habitats.

The Department’s HDMS data are not intended to include potential distribution of special status species.
Arizona is large and diverse with plants, animals, and environmental conditions that are ever changing.
Consequently, many areas may contain species that biologists do not know about or species previously noted
in a particular area may no longer occur there. Not all of Arizona has been surveyed for special status
species, and surveys that have been conducted have varied greatly in scope and intensity.

Making available this information does not substitute for the Department’s review of project proposals, and
should not decrease our opportunities to review and evaluate new project proposals and sites. The
Department is also concerned about other resource values, such as other wildlife, including game species,
and wildlife-related recreation. The Department would appreciate the opportunity to provide an evaluation
of impacts to wildlife or wildlife habitats associated with project activities occurring in the subject area,
when specific details become available.

Bw Fruiat NBBADTHRITY REATANAR E AranunennaTINNg 8RRNAY



MAY-24-2005 10:27 AZ GAME AND FISH DEPT 6027893928 P.93-04

Mr. Devin Kennemore
May 24, 2005
2

If you have any questions regarding this letter, please contact me at (602) 789-3619. General
status information, county and watershed distribution lists and abstracts for some special status
species are also available on our web site at http://www.azgfd gov/hdms.

Sincerely,

@%ﬁ@ﬂ [tz

Heritage Data Management System, Data Specialist
SSS:glr
Attachment

cc: Rebecca Davidson, Project Evaluation Program Supervisor
Rick Miller, Habitat Program Manager, Region II

AGFD # 02-04-05(01)



MAY-24-2885 1@:27 AZ GAME AND FISH DEPT 6B27893928 P.04-84

Special Status Species within 3 Miles of T41N, RBE Sec. 24 and T41N, R8E Sec. 30

NAME COMMON NAME ESA USFS BLM STATE
[Catostomus fatipinnis [Flannelmouth Sucker [sC | S | | |

No Critical Habitats in project area. AGFD # 02-01-05(01). Proposed Page-LeChee Water Supply Project.

Arizona Game and Fish Department, Heritage Data Management System, May 24, 20035.

TOTAL P.@4
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N  COOPERATIVE EXTENSION
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Bringing the Unzversity 1o You

Fact Sheet FS-03-59

Measures to Prevent the Spread of Noxious and
Invasive Weeds During Construction Activities

Steven Siegel, Environmental Scientist
Sierra Pacific Power Company

Susan Donaldson, Water Quality Education Specialist
University of Nevada Cooperative Extension

Invasive weeds are plants that have been introduced into an environment outside of their native
range, where they have few or no natural enemies to limit their spread. Invasive weeds affect us
all-as homeowners, taxpayers, consumers, tourists, and land managers. Some invasive weeds
are designated as noxious in Nevada state law, requiring control by the property owner or
manager.

The spread of invasive and noxious weeds is a significant issue in construction projects that
involve land disturbance. Earth moving activities contribute to the spread of weeds, as does the
use of contaminated construction fill, seed, or erosion-control products. Permits for construction
projects may now require that measures be incorporated to identify and manage these weeds.

Experience has demonstrated that prevention is the least expensive and most effective way to
halt the spread of noxious and invasive weeds. Preventing the establishment or spread of weeds
relies upon:

e Educating workers about the importance of managing weeds on an ongoing basis;

e Properly identifying weed species;

e Avoiding or treating existing weed populations; and

e Incorporating measures into projects that prevent weed seeds or other plant parts from

establishing new or bigger populations such as certification of weed-free products.

A search was conducted of Internet sites and published permit requirements that incorporate
weed prevention measures to determine appropriate practices to prevent weed spread during
projects involving land disturbance. These measures may not be applicable or appropriate for all
projects, but the list below should contain at least a few useful measures for any project. The
weed management process should include education, weed identification, avoidance or treatment
and reclamation of bare or disturbed areas. Following the list of management practices, we have
provided sample suggested language for inclusion in contracts for projects that may be impacted
by weed invasion.



Construction and Property Maintenance

L.

10.
11.

12.

Incorporate a strategy of integrated weed management into construction layout, design,
and project alternatives evaluation.

Remove or treat seed sources and other viable reproducing plant parts that could be
spread by construction disturbance or by passing vehicles or foot traffic.

Avoid moving weed-infested gravel, rock and other fill materials to relatively weed-free
locations. Gravel and fill should come from weed-free sources. Inspect gravel pits and
fill sources to identify weed-free sources.

Identify existing noxious weeds along access roads and control them before construction
equipment moves into a relatively weed-free areas.

Clean off-road equipment (power or high-pressure cleaning) of all mud, dirt, and plant
parts before moving into relatively weed-free areas.

Minimize the removal of roadside vegetation during construction, maintenance and other
ground-disturbing activities.

Use only certified weed-free straw and mulch for erosion control projects. Consider the
use of weed-free fiber roll barriers or sediment logs.

Minimize contact with roadside sources of weed seed that could be transported to other
areas.

Keep active road construction sites that are in relatively weed-free areas closed to
vehicles that are not involved with construction.

Road maintenance programs should include monitoring and treatment for noxious weeds.

Provide training to management and workers on the identification of noxious weeds, the
importance of noxious weed control and measures to minimize their spread.

Quickly treat individual plants or small infestations before they become established,
produce seed or are able to spread..

Seeding and Planting

. Obtain soil components and mulches from weed-free sources.

Purchase and use only certified weed-free seed.

Reestablish vegetation on all bare ground (including areas denuded by fire) to minimize
weed spread.

Ensure establishment and maintenance of vigorous, desirable vegetation to discourage
weeds.

Minimize contact with sources of weed seed in areas not yet revegetated.

Monitor all seeded sites for weed infestation. Treat all weeds adjacent to newly seeded
areas prior to planting and treat planted areas for weeds in the first growing season.

Mulch to minimize the amount of noxious weed seeds that will reach the soil surface and
subsequently germinate.

Grazing and Livestock Management

1.

Refrain from grazing or moving cattle through populations of noxious weeds while they
are setting seed or when fruit is ripened.



2. Purchase only weed-free hay and other feed.
3. Keep cattle and other livestock out of newly planted areas.
4. Employ rotational grazing and other management strategies that minimize soil
disturbance.
5. Purge amimals with weed-free feed for five days before moving them from infested to
non-infested areas
General

1. Identify and map noxious weed populations on lands that you own or manage. Provide

mapping information using the protocol for your state’s weed mapping efforts. Contact
the Natural Resources Conservation Service, 775-784-5863 ext. 118, for Nevada’s
protocol.

Suppress fires that may impact native plant populations. Clean vehicles that may
contribute to the spread of weeds during fire fighting activities.

3. Minimize soil disturbances caused by water, vehicle, and animal traffic in weed infested

areas.

4. Minimize transport of weed seeds or reproductive weed parts by irrigation water.

Note:

Suggested Construction Contract Wording for Weed Prevention

This section is provided as an example of language that can be inchuded in construction

contracts when appropriate to help prevent the spread of weeds. Nevada Revised Statutes
Chapter 555 advises that the control of noxious weeds is the responsibility of every landowner or
occupant. This suggested contract wording can be modified as needed to fit individual projects.

Prior to any construction disturbance you will:

Identify and map all noxious and invasive weed populations present in the project area
Treat or contain any weed populations that may be impacted or disturbed by construction
activity

Flag all weed populations to be avoided

Provide training to construction workers and equipment operators on the identification of
weeds to be avoided

Certify that all construction material sources used for supplies of sand, gravel, rock and
mulch are weed-free prior to obtaining or transporting any material from them

Obtain and use only certified weed-free straw or use fiber roll logs for sediment
containment

Wash and inspect all vehicles for weed seeds and plant parts prior to bringing them onto
the job site

Install stormwater Best Management Practices to prevent erosion of the job site and the
potential transport of weedy material onto or off of the job site

During construction you will:

Minimize ground disturbance and vegetation removal as much as possible and practical



e Wash, or using an air compressor, blow clean all vehicles (including tires and
undercarriage) that may have entered weed-infested areas prior to entering uninfested
areas of the job site

e Restrict vehicles or other traffic that may transport weed seeds or plant material from
entering the job site unless they are first washed and inspected

After construction is complete you or the property owner will:

e Revegetate or otherwise prevent the establishment of weeds in all areas of the job site
through a program of monitoring and post-construction weed treatment for the life of the
project

e Revegetate using soil components and mulches obtained from non-weed infested sources

e Utilize seed and other plant materials that has been checked and certified as noxious
weed-free and that has a weed content of 0.05 percent or less

e Revegetate using plant materials that have a high likelihood of survival

e Maintain all planted material and native vegetation located on the project site for the life
of the project

References:

California Bureau of Land Management. 2003. Weed Management and Prevention Guidelines for Public Lands.
http://www.ca.blm.gov/pa/weeds/weedprevent.html

Center for Invasive Plant Management. 2003. Guidelines for Coordinated Weed Management of Noxious Weeds:
Development of Weed Management Areas, Section IV: Prevention and Early Detection and Appendix 1:
Sample Contracts, Agreements and Memorandums of Understanding.
http://www.weedcenter.org/management/guidelines/tableofcontents.html

Colorado Burean of Land Management. 1991. Prototype Weed Prevention Measures.
http://www.co.blm.gov/botany/lolostip.htm

Lewis County Noxious Weed Control Board. 2003. Weed Prevention. Washington State University Cooperative
Extension. Lewis County, Washington.

Sheley, Roger and Kim Goodwin. 2000. Plan Now For Noxious Weed Invasion. Montana State University.

Sheley, R., M. Manoukian and G. Marks. 2000. Preventing Noxious Weed Invasion. Pp. 69-72 in: Biology and
Management of Noxious Rangeland Weeds, ed. R.L. Sheley and J.K. Petroff. Oregon State University Press,
Corvalis, Oregon.

Trainor, Meghan and A.J. Bussan. 2000. Integrated Weed Management; Preventing Weed Invasion. Montana State
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For more information, contact:

University of Nevada Cooperative Extension
PO Box 11130, Reno, NV 89520
(775) 784-4848

Nevada Department of Agriculture
350 Capitol Hill, Reno, NV 89502
(775) 688-1180 Ext. 269

The University of Nevada, Reno is an Equal Opportunity/ Affirmative Action employer and does not discriminate on the basis of race, color, religion,
sex, age, creed, national origin, veteran status, physical or mental disability, or sexual orientation in any program or activity it conducts. The
University of Nevada employs only United States citizens and aliens lawfully authorized to work in the United States.
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City Of Page
Page-LeChee Water Supply Project

The water supply system for the City of Page and the LeChee Chapter of the
Navajo Nation is currently vulnerable to interruption by any failure of the pipeline
from the Glen Canyon Dam to the water treatment plant in the city. Failure of this
pipeline could take anywhere from several days to weeks to repair depending on
where the failure occurred. The City can only store approximately one day’s
supply of water with its current pumping capacity and storage tanks. To address
this problem, the City of Page 1s proposing to construct an alternate supply line
from a location above the dam in the Chains area in the Glen Canyon National
Recreation Area. The new supply line would consist of a pumping plant on the
canyon rim, six boreholes from the canyon rim to an elevation deep within the
reservoir, and a pipeline that primarily follows the Chains area access road and US
89 to a point where the new line will intersect the existing line.

Environmental Assessment

Before the National Park Service (NPS) can grant the necessary right-of-way to the
City of Page to construct and operate the new alternate water supply line, the NPS
must first complete the requirements of the National Environmental Policy Act
(NEPA). To meet these requirements, an Environmental Assessment (EA) will be
prepared to determine if the project could potentially result in any significant
impacts to the natural or human environment. If no potentially significant impacts
are 1dentified during the preparation of the EA, then the NPS will issue a Finding
of No Significant Impacts (FONSI). When the FONSI is issued, the NPS will also
1ssue a right-of-way permit to the City of Page for the project.

Public Scoping Period and Meeting

In order to ensure that all relevant issues are considered in the EA, the NPS will be
accepting comments and concerns that are specifically related to the proposed
project from the public for 30 days. This 30-day public scoping period will begin
on December 1, 2004 and end on December 30, 2004. During this period, all
comments or concerns should be written and mailed to: Mr. Devin Kennemore,
C? Environmental Consulting, LLC, PO Box 231, Rowe, NM 87562-0231; or
you may email your comments or concerns to Mr. Kennemore at:
devin.kennemore@csquaredllc.com. The public i1s invited to attend a public
scoping meeting at 7:00 PM on Thursday, January 6, 2005, at the Page City Hall.
A presentation will be made about the proposed project at the beginning of this
meeting. Afterwards, representatives from the City of Page and the NPS will be
available to discuss any comments or concerns you may have about the project.
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Contacts:
Devin Kennemore Devin kennemore(@csquaredllc.com
City of Page

GLEN CANYON NATIONAL RECREATION AREA (GLCA) ANNOUNCES
OPPORTUNITY FOR PUBLIC INPUT FOR CITY OF PAGE-LECHEE WATER SUPPLY
PROJECT

Glen Canyon National Recreation Area has mitiated work on an environmental assessment and 1s
seeking public input for the proposed City of Page-LeChee water supply project to determine 1f
the project could potentially result in any significant impacts to the natural or human
environment.

This public scoping opportunity begins December 1, 2004 and ends on December 30, 2004. The
public is invited to identify any issues or concerns they may have with the proposed project.
During this period, all comments or concerns should be written and mailed to: Mr. Devin
Kennemore, C* Environmental Consulting, LLC, PO Box 231, Rowe, NM 87562-0231; or email
your comments or concerns to Mr. Kennemore at: devin kennemore(@csquaredllc.com

The purpose of the project is to construct an alternate supply line from a location above the dam
in the Chains area in the Glen Canyon National Recreation Area. The new supply line would
consist of a pumping plant on the canyon rim, six boreholes from the canyon rim to an elevation
deep within the reservoir, and a pipeline that primarily follows the Chains area access road and
US 89 to a point where the new line will intersect the existing line.

The water supply system for the City of Page and the LeChee Chapter of the Navajo Nation 1s
currently vulnerable to interruption by any failure of the pipeline from the Glen Canyon Dam to
the water treatment plant in the city. Failure of this pipeline could take anywhere from several
days to weeks to repair depending on where the failure occurred. The City can only store
approximately one day’s supply of water with its current pumping capacity and storage tanks.

The public 1s also invited to attend a public scoping meeting at 7:00 PM on Thursday, January 6,
2005, at the Page City Hall. A presentation will be made about the proposed project at the
beginning of this meeting. Afterwards, representatives from the City of Page and the NPS will
be available to discuss any comments or concerns you may have about the project.

- NPS-

GLCA 2004-33

EXPERIENCE YOUR AMERICA
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Geologic Resources Division
P.O. Box 25287
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L2360

May 30, 2006

Memorandum

To: Superintendent, Glen Canyon National Recreation Area

From: Jim Woods, Chief, Geoscience and Restoration Branch
Geologic Resources Division

Subject: Review of Concept Design Study for a Water Intake on Cliffside above Lake
Powell, Glen Canyon National Recreation Area, Arizona

SUMMARY

In April 2006, Barbara Wilson, Environmental Specialist, Glen Canyon National Recreation Area
(GLCA) contacted the Geologic Resources Division (GRD) to request a review of a design study
for constructing a water intake for the City of Page. The water intake would be located near a
cliff above Lake Powell and adjacent to Glen Canyon Dam within the boundary of GLCA. The
dam is managed by the Bureau of Reclamation (BOR). The City of Page has requested a
rights-of-way across GLCA to construct the intake. The park has requested the City of Page to
prepare an environmental assessment (EA) including the subject concept design study to
analyze the geologic stability of the proposed site to support the project. The City of Page
contracted the BOR to prepare the subject concept design study which includes a brief
summary of field work completed, core photographs, geologic logs, and a visual inspection of
the site for surface expressions of rock jointing.

Deanna Greco, Geologist, of my staff reviewed the concept design study. Based on Deanna’s
review, GRD finds the study is insufficient in determining the geologic stability of the proposed
construction site as set forth below. We also provide recommendations for how the
inadequacies of the geotechnical analysis can be addressed in a revised concept design study.

DISCUSSION

Pursuant to the contract between the City of Page and BOR, the Provo Field Office of the BOR
drilled a 415 foot boring in November 2005, and the core samples were boxed and stored at a
BOR warehouse in Page, Arizona. A geologist from the BOR then logged the borehole cores
and prepared a brief summary of field work completed on the site in December 2005.

After reviewing the report, GRD staff concludes that the study was inadequate and more details
are required to determine whether this site would be suitable to support the facility.

The March 2006 report provides information such as core photographs, a summary of the core
examination, driller logs, and a surface geology inspection. The report fails to provide any
interpretation of the findings. Particularly bothersome are statements in Section 1.2 (Examine
Core) of the report. The lack of a geologist being present during the drilling to make onsite
interpretations of drill data is one concern. Since a geologist was not present, the samples were



mechanically broken into smaller pieces so that they would fit into the core boxes for storage,
thus making any determinations about natural factures very difficult at best.

The surface geology inspection was a basic field inventory of joint and fractures with surface
expressions. Since the core data did not adequately determine subsurface expressions, the
borehole data and surface inspection cannot be adequately correlated. Without this information
a factor of safety for the facility cannot be determined.

RECOMMENDATIONS

GRD recommends the following steps be taken to adequately address concerns about the
geologic stability of the site:

1. Using the already acquired surface inspection data, determine the spatial relationships
between the locations and orientations of the fractures.

2. Perform a stability analysis of the slopes potentially affected by the site. Many computer
based programs are currently available for analyzing the stability of slopes. A three
dimensional wedge analysis and the shear strength along the joint interfaces can be
determined or estimated. A range of strength parameters as well as different geometric
configurations should be considered for the evaluation.

3. From the stability analysis, the factor of safety for rock slopes can be determined.

If you have any questions regarding these finding, or if you need further assistance on this
issue, please contact Deanna Greco at 303.969.2351, or via email at deanna_greco@nps.gov.

cc:
GLCA: Barbara Wilson
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Memorandum January 22, 2008

To: Barbara Wilson, Environmental Specialist, Glen Canyon National Recreation Area
From: Deanna Greco, Geologist, Geoscience and Restoration Branch, Geologic Resources
Division

Subject: Review of Geology Report: Lake Powell Reservoir-Side Pumping Plant Site, Glen

Canyon National Recreation Area, Arizona

SUMMARY

In April 2006, Barbara Wilson, Environmental Specialist, GLCA contacted the Geologic
Resources Division to request a review of a design study for a water intake for the City of Page.
The water intake would be located on the cliff side above Lake Powell, adjacent to Glen
Canyon Dam and within the boundary of Glen Canyon National Recreation Area (GLCA). The
Bureau of Reclamation (BOR) manages the dam while the National Park Service manages the
adjacent land. The City of Page has requested a right-of-way from GLCA to build the intake.
As part of the right-of-way process, the park requested an Environmental Assessment of the
project and an analysis of the geologic stability site. The City of Page contracted the Bureau of
Reclamation (BOR) to provide the geologic analysis.

The National Park Service, Geologic Resources Division (GRD) found the BOR study
insufficient at determining the geologic stability of the site. The study submitted included a brief
summary of completed field work, photographs of drill core logs, geologic logs and a stability
analysis based on a visual inspection of the site for surface expressions of rock jointing. A
GRD memo from May 2006, discussed details about the inadequacies of the geotechnical
analysis and provided recommendations for how these issues could be addressed.

In response to these concerns, the Bureau of Reclamation agreed to expand the investigation at
the proposed project site. In December 2007, the Bureau of Reclamation provided GRD with a
Geology Report for the Lake Powell Reservoir-Side Pumping Plant Site. The GRD review found
the report to provide a more in depth geotechnical analysis than the previous submittal. The
report found that the potential for a large block failure in the area of the proposed pump station
and intake structure to be low. In addition to these results, the report proposes the use of rock
bolts on the canyon wall. This raises another issue that the park needs to evaluate and
address.

DISCUSSION



The Bureau of Reclamation conducted an appraisal study in June of 2004 for a water intake and
pumping plant for the City of Page. The proposed water intake structures would be within the
boundaries of GLCA. The City of Page requested a right-of-way across GLCA to construct the
intake and in response to the request, the National Park Service (NPS) required that the City of
Page prepare an environmental assessment (EA) that was to include an analysis of the geologic
stability of the proposed site. The city of Page then contracted the BOR to perform the geologic
stability analysis and in November 2005 drill core samples collected, boxed and then stored at a
BOR warehouse in Page, Arizona. In December 2005, a Geologist from the BOR logged the
borehole cores and prepared a brief summary of field work completed on the site. GLCA then
requested the assistance of the National Park Service, Geologic Resources Division to review
the geologic analysis for the site. After reviewing the report, GRD staff concluded that the
study was inadequate and more details were required to determine whether this site would be
suitable to support the facility.

The May 2006 GRD memo identified 3 recommendations for further study to adequately
address concerns about the stability of the site. GRD advised that the spatial relationships
between the locations and orientations of the fractures (joints) should be determined. The 2007
Geology Report addresses these recommendations and concludes that only one large joint,
Joint A projects for a significant length and toward the canyon rim. No other joints intersect
Joint A, therefore, it appears that the likelihood of the project inducing a block failure is low. The
report indicates there is no evidence that the water intake will compromise the stability of the
canyon rim.

Navajo sandstone comprises the rock of the canyon walls. By nature, Navajo sandstone can be
guite susceptible to localized rock fall. The 2007 Geology Report recommended that an
evaluation of impacts on the project from canyon wall rock fall be performed. It goes on to
suggest that if a determination is made that rock fall will impact the project, rock bolting of the
canyon rim should be performed as needed during construction.

RECOMMENDATIONS

Based on the findings in the Geology Report, it is recommended that the following steps be
considered as part of an evaluation of the project:

e [] [1 [1 DJAlthough it was determined that no other joints intersect Joint A, in the event that a
right of way is granted and the project proceeds, additional evaluation is recommended during
the design phase.

e [1 [1[1 (0The park should consider the visual as well as the resource impacts of rock bolting.

Rock bolts would be a conspicuous addition to the canyon walls. Painting rock bolts to match

the color of the rock makes them less obvious, but staining and unnatural patterns from drilling
will still make the bolts standout. An assessment of the affects of placing bolts on the canyon

walls is recommended if rock bolting is part of the project.

For further assistance with this issue, please contact Deanna Greco at 303.969.2351, or via
email at deanna_greco@nps.gov.

cC:
GLCA — Barbara Wilson
GRD - Vimont, Wood
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PUBLIC COMMENT EMAIL No. 1

From: <rat454bigblock@direcway.com>

To: <devin.kennemore@csquaredllc.com>
Subject: Page-LeChee Water Supply Project
Date: Sunday, December 05, 2004 1:08 PM

Sir,

Concerning the Page-LeChee Water Supply Project, | am requesting that the National Park
Service and the city of Page ensure any construction of buildings, shelters, coverings, etc.,
related in any manner whatsoever to the pumping plant take place in such a manner as to not
be viewed from the lake when looking up from the water toward the rim.

This will ensure avoiding the same mistake made for the pumping station related to the Navajo
Generating Station. This building can be viewed from the lake and is an absolute eyesore.

The viewshed must be protected!

PUBLIC COMMENT EMAIL No. 2

From: "HANSEN MARK L" <mlhansen@srpnet.com>

To: <devin.kennemore@csquaredllc.com>

Subject: CITY OF PAGE-LECHEE WATER SUPPLY PROJECT
Date: Monday, December 06, 2004 10:24 AM

Millions of dollars of public money could be saved if a pump were placed on the downstream
side of the dam and a pipe run up through the existing access tunnel. It is my understanding
that the the dam is the division between the upper basin and lower basin for water use and
there might be regulations that prevent water being taken from the downstream side of the dam.
For the amount of money that could be saved, our Congressmen should be contacted to see if a
change to the regulations could be made to allow a different point for the extraction of water
from the same water source.

Mark Hansen (928) 645-xxxx



