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Navajo-Gallup Water Supply Project

EXECUTIVE SUMMARY

The Project has evolved over four decades as a major infrastructure initiative to identify and secure
along-term water supply for the parched lands of the eastern portions of the Navajo Reservation and
the City of Gallup. Planning has progressed under guidance of a local steering committee, and in
collaboration with Reclamation and the BIA. Project participants anticipate agreement between
local, tribal and federal agencies on the technical, biological, financial and other parameters of the
Project. This agreement will clear the way for Congress to authorize the construction the Project.
This technical memorandum is focused on the region’s municipal water needs. It is not intended to
quantify the water claims of any of the parties.

I. Objectives

The objective of this technical memorandum is to consolidate the information needed by the Navajo
Nation and the City of Gallup to formalize their commitments to the Project, and to present this
Project in the context of regional water development. Based on these objectives:

. The participants will finalize the project definition for a project that will provide a long-term
water supply to the service area and will adequately define the options for the key project
features and the operation of those features, to comply with the Endangered Species Act and
the National Environmental Protection Act.

. A “Final Plan Report” will be developed by Reclamation during Fiscal Years 2000 and 2001
that will adequately describe the Project as part of the submission to Congress for
authorization in Fiscal Year 2002.

. This technical memorandum will become the primary reference document for the
Environmental Impact Statement which was initiated in March 2000.

. This technical memorandum will also be the foundation for agreements between the
participants, as requested by the New Mexico Congressional Delegation, regarding various
aspects of the Project.

II. Service Area

This Project is designed to provide a forty-year water supply to the Navajo Nation and the City of
Gallup. The Project will deliver water to more than 20 Navajo public water supply systems in New
Mexico and Arizona, and the Navajo Agricultural Products Industry (NAPI). For planning purposes,
the study area is the New Mexico portion of the Navajo Nation, the Window Rock area within
Arizona, and the City of Gallup, New Mexico. Within the State of New Mexico, the study area is
encompassed by the State’s Water Planning Regions 2 and 6 (Table 5.1 includes a complete list of
the Chapters within the Project service area). Along with greater economic opportunity in the Gallup
area, the Project will improve the municipal water supply to Navajo economic development growth
centers in Window Rock, Tohatchi, Crownpoint and Shiprock.

1
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By the year 2040 the projected municipal demand in the service area (including NAPI) is
approximately 52,000 acre-feet per year. This projection does not include any major industrial uses.
The Project’s annual diversion from the San Juan River will be approximately 36,600 acre-feet and
its annual depletion will be 34,700 acre-feet. In addition to the San Juan River depletion, the Navajo
Nation will supply an additional 3,200 acre-feet of groundwater annually and the City of Gallup will
supply an additional 1,400 acre-feet of groundwater. The Animas La Plata Project will divert an
additional 4,680 acre-feet to the Shiprock area. The San Juan River depletions for each basin are
shown in Table E.S. 1.

II1. Project Configurations

Because the location of the proposed points of diversion have critical hydrologic implications for
the endangered species in the San Juan River (which have yet to be fully evaluated), this technical
memorandum presents two distinct alternatives. The first alternative diverts water directly out of
the San Juan River below the confluence of the La Plata and San Juan Rivers. This configuration
is referred to as the San Juan River Diversion Alternative. For the San Juan River Alternative, the
pipeline begins either the Hogback Diversion or PNM Diversion which are downstream of the La
Plata River confluence and it proceeds along Highway N36 to Highway 666, and south to Yah-ta-
hey, Window Rock and the Gallup Area. This configuration is very similar to the “San Juan
Alignment” described in the 1984 Environmental Statement.

The second alternative utilizes the Navajo Indian Irrigation Project (NIIP) Main Canal to divert water
from Navajo Reservoir. This configuration is referred to as the NIIP Alternative. For the NIIP
Alternative, the pipeline begins at the proposed Moncisco Reservoir at NIIP and proceeds south to
the existing El Paso Natural Gas pipeline comridor. The pipeline route follows the gas line corridor
to the vicinity of Twin Lakes. The pipeline then turns south to Yah-ta-hey, Window Roc, and the
Gallup Area. It is similar to the “Cottonwood Alignment” described in the 1984 Environmental
Statement. Analyses of the no-action and non-structural alternatives are beyond the scope of this
document.

From Yah-ta-hey both alternatives connect to a lateral to Window Rock and to the water distribution
system for the Gallup Area. Spurs from the Window Rock Lateral will serve communities along
Highway 264. Navajo residents in the Gallup area and the surrounding Chapters will receive Project
water conveyed through the City of Gallup’s distribution system. Four spurs will connect to the
main pipeline to service the Chapters between NIIP and Gallup. Storage tanks and water treatment

are included in the Project.
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Table E.S. 1
Projected Navajo Gallup Water Supply Project San Juan River Depletions
(including NAPI) in the Project Service Area by Basin

(Acre-feet)
New Mexico | New Mexico | New Mexico Arizona
Decade Upper Lower Rio Grande Lower Project
Colorado Colorado Basin Colorado Total
Basin Basin Basin
2000 5,242 2,352 336 1,652 9,582
2010 5,202 10,503 470 2,469 18,644
2020 6,996 11,360 638 3,493 22,487
2030 9,722 12,479 850 4,783 27,834
2040 13,229 13,934 1,119 6,411 34,693
2050 17,820 15,907 1,451 8,404 43,583
2060 23,686 18,429 1,875 10,950 54,939 '

IV. Project Cost

Cost summaries were prepared for the NIIP and the San Juan River Alternatives. As presented in
this technical memorandum, both alternatives serve the same area. The total Project cost for the San
Juan River Alternative is $368 million and the total Project cost for the NIIP Alternative is $390
million. These estimates include the Gallup Regional System and delivery to the Shiprock Subarea.
The cost of power transmission lines is assumed to be incorporated in the unit price of the power.
The separate allocated costs for the Navajo Nation and City of Gallup are based on each ones share
of the annual capacity of each component or pipe segment. The total project and programmatic
costs, and the allocated costs, are shown in Tables E.S. 2 and E.S. 3.

The NDWR investigated the mutual benefits due to the shared economy of scale of a joint Navajo
/City of Gallup Project. The NDWR estimates that a stand-alone Gallup only system would cost
approximately $107 million. A stand-alone Navajo project using the San Juan River Alternative
would cost $324 million and a stand-alone NIIP Alternative would cost $354 million. By partnering
with the Navajo Nation, the City’s share of the resulting project is approximately $60 million. By
partnering with the City, the Navajo Nation’s share of the resulting project is $310 million for the
San Juan Alternative and $326 for the NIIP Alternative. The operation and maintenance costs
presented in Tables 8.16 and 8.17 show similar benefits with partnering.
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The water delivery costs have been divided between programmatic and Project costs. A number of
federal and state programs may be able to assist with water development in the region. For instance,
the THS has P.L. 86-121 authorization to construct domestic water systems on the Navajo Nation.
The IHS annual budget is approximately $25 million per year. The EPA, USDA, HUD and other
federal agencies also assist with water development. The Project will provide a core system around
which programmatic funding can build on.
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‘ Table E.S. 2
Navajo-Gallup Water Supply Project Capital Costs
(Millions of Dollars)
Component I Project Co_s#_ Programmatic Cost l
| 1A. 36,700 af NIIP Alternative
8,800 af Moncisco Reservoir $59.72 $0.00 $59.72
65 CFS Treatment Plant $78.21 $0.00 $78.21
Conveyance to Yah-ta-hey $129.58 $0.00 $129.58
Project Laterals $122.60 $27.30 $149.90
Power Lines, SCADA etc. $5.10 $0.00 $5.10
1B. 36,700 af San Juan River
Alternative
Diversion Structure $3.14 $0.00 $3.14
Water Treatment Plant $70.81 $0.00 $70.81
Regulating Reservoir $15.07 $0.00 $15.07
Conveyance to Yah-ta-hey $161.47 $0.00 $161.47
Project Laterals $117.44 $30.30 $147.74
Power lines, SCADA, etc. $5.10 $0.00 $5.10
2. Groundwater Component $0.00 $73.00 $73.00
3. Wastewater treatment $0.00 $113.00 $113.00
4. Value of Water Rights $0.00 $90.00 $90.00
5. Value of Rights-of-way | $0.00 i2_4.80 $24.80
L Total NIIP Alternative ]—_ $39=5.21 ES.IO $723.31
Total SJR Alternative $373.03 $331.10 | $704.13
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Table E.S. 3
Navajo-Gallup Water Supply Project Summary of Allocated Capital Costs

Capital Cost
Scenario Water Supply (Millions of
| (Acre Feet) Dollars)
Navajo City of Navajo City of Total
Nation Gallup Nation Gallup
SJR Altemnative
29,067 0 $324 $0 $324
29,067 7,500 $310 $58 $368
NIIP Alternative
29,067 0 $354 $0 $354
29,067 7,500 | $326 $64 $390

Note: Tabulated costs exclude transmission lines and groundwater components.

V. Unit Cost of Project Water

The unit costs of the Project water including several important noncapital costs are presented in
Table 9.3. Based on the data presented in Table 9.3 the total unit cost of the Project water is
approximately $4.81 per thousand gallons. Included in this estimated rate is the full cost of
amortizing the capital investment and the value of the water rights. This estimate also includes the
cost of using the NIIP, improving the local systems and the retail expense of the water utilities. The
estimated rate is approximately $2 per thousand gallons more than NTUA and the City of Gallup are
currently charging for water. For a family of four, using 160 gallons per capita per day, the monthly
water bill would be $94 per month.
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Table E.S. 4
Estimated Average Unit Cost of Navajo-Gallup Water Supply Project Water Based on
36,700 acre-feet of Diversion

Cost Component Estimated 2000 Cost Estimated Cost

(Dollars/AF) (Dollars/1000 gal)

1.Amortized $370 Million Capital Cost (7% $756 $2.34

and 40 Years)

2. CRSP fee $60 $0.18

3. Amortized Water Rights ($3,000/af, 7% $191 $0.59

and 40 years)

4. NIIP Cost of Services ($50 to $300 per $50 $0.16

acre-foot)

5. City of Gallup improvements $36 $0.11

6. City of Gallup retail cost $195 $0.60

7. Project Operation and Maintenance | $272 $0.83

Total Unit Cost $1,560 $4.81

Note:

During the first decade of operation the Project operation and maintenance expense will be approximately $1.30
per thousand gallons for the Navajo Nation and $1.02 dollars per thousand gallons for the City of Gallup.

VII. Action Plan

To expedite the Project, the Navajo Nation, the City of Gallup and Reclamation have developed a
plan of approach. This approach includes a time line for NEPA Compliance, preparing the Planning
Report/EIS, Construction Authorization, and Starting Construction. In addition, the planning report
and the Environmental Impact Statement will be compiled into a single document. This schedule
anticipates Congressional authorization for design and construction by October 2002 and a Record

of Decision on the EIS by February 2003.
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1.0 OBJECTIVES

Recognizing their severe water supply problems the Navajo Nation and the City of Gallup signed
a Memorandum of Agreement (see Appendix B) on April 17, 1998 to proceed with the planning and
development of the Navajo-Gallup Water Supply Project (Project). The Navajo Nation and the City
of Gallup are working as partners, with the Bureau of Reclamation (Reclamation) and the Bureau
of Indian Affairs (BIA) to plan, implement environmental compliance, secure water supplies, obtain
Congressional authorization, and construct a domestic water supply system. This Project will serve
the residents of the Navajo Nation and the City of Gallup.

The objective of this technical memorandum is to consolidate the information needed by the Navajo
Nation and the City of Gallup to formalize their commitments to the Project, and to present this
Project in the context of regional water development. Based on these objectives:

. The participants will finalize the project definition for a project that will provide a long-term
water supply to the service area and will adequately define the options for the key project
features and the operation of those features, to comply with the Endangered Species Act and
the National Environmental Protection Act.

. A “Final Plan Report” will be developed by Reclamation during Fiscal Years 2000 and 2001
that will adequately describe the Project as part of the submission to Congress for
authorization in Fiscal Year 2002.

. This technical memorandum will become the primary reference document for the
Environmental Impact Statement which was initiated in March 2000.

. This technical memorandum will also be the foundation for agreements between the
participants, as requested by the New Mexico Congressional Delegation, regarding various
aspects of the Project.

This technical memorandum draws on Reclamation studies of the Project conducted from the 1970's
through the 1990's, primarily the Draft Environmental Statement prepared by Reclamationin January
1984. It also draws on additional work by the Navajo Nation Department of Water Resources
(NDWR), the Northwest New Mexico Council of Governments, and the City of Gallup. The
participation of the NDWR was funded in part by Reclamation through the Navajo -
Nation/Reclamation Cooperative Agreement No. 5-FC-40-17490.
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20 INTRODUCTION

The Project has evolved over four decades as a major infrastructure initiative to identify and secure
a long-term water supply for the parched lands of the eastern portions of the Navajo Reservation and
the City of Gallup. Planning has progressed under guidance of a local steering committee, and in
collaboration with Reclamation and the BIA. Project participants anticipate agreement between
local, tribal and federal agencies on the technical, biological, financial and other parameters of the
Project. This agreement will clear the way for Congress to authorize the construction the Project.
This technical memorandum is focused on the region’s municipal water needs. It is not intended to
quantify the water claims of any of the parties.

To improve the health and standard of living of those residing in Navajo Nation communities and
to serve the future demographic and economic growth of both the City of Gallup and the Navajo
Nation, a long-term, high quality, domestic water supply is needed. This technical memorandum
presents Project alternatives to move the Navajo-Gallup Water Supply Project from open-ended
planning to construction authorization.

This Project is designed to provide a forty-year water supply to the Navajo Nation and the City of
Gallup. The Project will deliver water to more than 20 Navajo public water supply systems in New
Mexico and Arizona, and the Navajo Agricultural Products Industry (NAPI). For planning purposes,
the study area is the New Mexico portion of the Navajo Nation, the Window Rock area within
Arizona, and the City of Gallup, New Mexico. Within the State of New Mexico, the study area is
encompassed by the State’s Water Planning Regions 2 and 6 (Table 5.1 includes a complete list of
the Chapters within the Project service area). Along with greater economic opportunityin the Gallup
area, the Project will improve the municipal water supply to Navajo economic development growth
centers in Window Rock, Tohatchi, Crownpoint and Shiprock.

By the year 2040 the projected municipal demand in the service area (including NAPI) is
approximately 52,000 acre-feet per year. This projection does not include any major industrial uses.
The Project’s annual diversion from the San Juan River will be approximately 36,600 acre-feet and
its annual depletion will be 34,700 acre-feet. In addition to the San Juan River depletion, the Navajo
Nation will supply an additional 3,200 acre-feet of groundwater annually and the City of Gallup will
supply an additional 1,400 acre-feet of groundwater. The Animas La Plata Project will divert an
additional 4,680 acre-feet to the Shiprock area.

Because the location of the proposed points of diversion have critical hydrologic implications for
the endangered species in the San Juan River (which have yet to be fully evaluated), this technical
memorandum presents two distinct alternatives. The first alternative, which is shown inFigure 2.1,
diverts water directly out of the San Juan River below the confluence of the La Plata and San Juan
Rivers. This configuration is referred to as the San Juan River Diversion Alternative. This
configuration is very similar to the “San Juan Alignment” described in the 1984 Environmental
Statement. The second alternative, which is shown in Figure 2.2, utilizes the Navajo Indian
Irrigation Project (INIIP) Main Canal to divert water from Navajo Reservoir. This configuration is
referred to as the NIIP Alternative. It is similar to the “Cottonwood Alignment” described in the

2
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1984 Environmental Statement. Analyses of the no-action and non-structural alternatives are beyond
the scope of this document.

Section 3 of this technical memorandum presents a comprehensive Project history. The history
includes a literature review and descriptions of the Project alternatives that have been previously
evaluated. Section 4 presents the projected water demand and Section5 presents the current water
production in the region. Current water sources will be unable to meet the future demand. Section6
presents water conservation options and Section 7 presents potential surface water supply options
forthe Project. Section 8 presents two Project alternatives (the San Juan River Diversion Alternative
and the NIIP Alternative). Section 9 presents the unit cost of the Project water. And, Section 10
presents a plan of approach and time-line.

2.1 The Navajo Nation Background

The Navajo Reservation was established in 1868, and expanded through a series of executive orders,
public land orders, and congressional statutes, to become the largest Indian reservation in the United
States. Larger than the State of West Virginia, the Navajo Nation coves an area of approximately
27,000 square miles including portions of Arizona, New Mexico and Utah. The Navajo Nation is
divided into 110 chapters, which are areas of local government. According to the 1990 Census the
on-reservation Navajo population was 155,876 (Rodgers 1993).

Even after more than 100 years of federal trusteeship, the Navajo Nation faces serious economic and
social challenges. In 1997 the Navajo Division of Economic Development observed that the Navajo
median family income was only $11,885 while the U.S. median family income was more than
$30,000. The average per capita income for the Navajo Nation was less than $5,600 while the
average per capita income for the State of Arizona was approximately $22,000. More than S0
percent of the Navajo families on the Reservation lived below the federal poverty levels, compared
with less than 13 percent of the general U.S. population. This poverty rate is one of the worst in the
United States, even among American Indians. The Navajo unemployment rate on the Reservation
is 58 percent, while the unemployment rate for the U.S. is approximately 5 percent. These disparities
show no sign of narrowing. Even while the regional economy has boomed, these gaps in income,
unemployment, and poverty have widened.

The Navajo Nation also faces serious water resource problems. Many homes lack indoor plumbing.
More than 50 percent of Navajo homes lack complete kitchens and more than 40 percent of Navajo
households rely solely on water hauling to meet daily water needs. Data from the Navajo Tribal
Utility Authority (NTUA) and others demonstrate that Navajo’s use far less water per capita yet pay
among the highest water rates in the region. The low per capita water use is part of a larger pattern
of a low economic standard of living.
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Safe drinking water is a precondition for health promotion and disease prevention. The lack of clean
safe water results in a higher incidence of disease, poor health, and inadequate fire protection. In
1996, President Clinton noted that “the number one health problem in the developing world is the
absence of clean, safe water.” Children living in homes without access to safe, affordable, and
dependable drinking water are especially vulnerable. Without access to safe drinking water, people
are forced through a revolving door of expensive medical treatment and unhealthy conditions. In
a report to Congress by the Comptroller General, it was noted that families living in homes with
satisfactory environmental conditions placed one fourth of the demands on Indian Health Service
(IHS) primary health care delivery systems than families living in homes with unsatisfactory
conditions. Biological contaminants such as coli form bacteria, giardia, and cryptro-sporidium can
only be controlled by proper water source protection, treatment, and distribution systems.

These grim statistics adversely impact the survival of the Navajo Nation. According to the Division
of Community Development, due to the stagnation of development in Navajo country, the Navajo
Nation is losing population to off-reservation communities, the Four Comers Area, and the
remaining 46 states. Between 1980 and 1990, the Navajo off-reservation population in New Mexico,
Arizona, and Utah grew by 125 percent, the Navajo population in the other 47 states grew by 71
percent, while the on-reservation population grew by only 22 percent. Without reducing the out-
migration, by 2012 more than half of the Navajo people may be living off of the Navajo Reservation
(Rodgers, 1993).

The lack of infrastructure, the lack of economic development and the sustained poverty are closely
connected. Throughout the arid southwest, and especially on the Navajo Nation, a reliable water
supply is essential for stimulating and sustaining economic development. The Navajo Nation has
identified economic development growth centers throughout the Reservation. These economic
development centers represent large population bases that have the potential to benefit from an
economy of scale in infrastructure development. Accordingly the Navajo Nation will focus resources
in these locations to stimulate economic growth.

Creating an adequate water infrastructure does not guarantee sustained economic growth, nor a
narrowing of the disparities between the Navajo people and the rest of the United States. It is
however, a necessary prerequisite. If an improved water infrastructure could create even modest
improvements, the benefits will be compounded. For instance, the Navajo Nation captures less than
8 percent of the $660 million annual tourism revenue in the Four Comers Area. If an enhanced
tourist infrastructure increased that percentage to 12 percent, the Navajo Nation’s economy would
benefit from an additional $26 million annually. If an improved water infrastructure can close the
income gap between the Navajo and the U.S. average by just one percent, the direct benefits will be
worth tens of millions of dollars annually. Without this Project the Navajo economy will continue
to stagnate.
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2.2  The City of Gallup Background

The City of Gallup was established in the 1880's as a small company headquarters for the Atchison,
Topeka and Santa Fe Railroad. Initially the town's economy was supported by coal mining in the
region. The City of Gallup became a regional trade center for the surrounding area, including the
Navajo Nation which borders most of the City’s geographic boundary. Today, the City's population
exceeds 23,000 and it continues to serve as an economic center for more than 100,000 people. The
City relies solely on a groundwater supply that is being progressively mined with little recharge into
the source aquifers. Current hydrologic projections by the City predict severe shortages in the
groundwater supply within 10 years. This projected shortfall will have severe economic and social
ympacts on the City of Gallup and the surrounding Navajo Chapters.

The Navajo land near the City of Gallup has been explicitly included in this Project service area..
This area includes the Chapters of Bread Springs, Chichiltah, Church Rock, Iyanbito, Manuelito,
Pinedale, Red Rock, Rock Springs, and Tsayatoh. Project water will be conveyed through the
municipal system of the City of Gallup to the surrounding NTUA systems and, under some
circumstances, to individual water users.

2.3  The Navajo Agricultural Products Industry -

The Navajo Agricultural Products Industry (NAPI) is a tribal enterprise, which was created in 1970
to develop, farm, and operate the Navajo Indian Irrigation Project (NIIP) lands, and operate and
maintain the NIIP water delivery system. NAPI currently produces a variety of crops including corn,
potatoes, alfalfa, pinto beans, and others. Its crops are marketed throughout the United States,
Mexico, and other international markets under the “Navajo Pride” trademark. NAPI provides
approximately 250 permanent jobs and up to 800 seasonal jobs during peak seasons. Subcontractors,
joint venture partners, and independent truckers employ additional workers. In 1999, NAPI farmed
64,000 of the 110,630 acres to be developed. NAPI channels $55 million annually into the Navajo

Nation’s economy.

Both Project alternatives will provide additional industrial water for the NAPL. The Project
alternative that utilizes the NIIP Canals would be closely integrated with NIIP canal operation. The
conveyance of municipal water may provide significant benefits to both NIIP and the Project. The
thoughtful sequencing of construction, operation and maintenance, and financing could benefit NAPI
and the Project. However, hydrologic constraints created by the Endangered Species Act may
preclude the use of the NIIP canals for the Project.
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3.0 PROJECT HISTORY

Regional water plans over the past 40 years have repeatedly identified the need for additional rural,
municipal, and industrial water supplies for the eastern portion of the Navajo Nation and the City
of Gallup. The history of the Project is presented in the following sections.

1958 - Congressional hearings on the Navajo Indian Irrigation Project

In 1958 the New Mexico State Engineer testified during Congressional hearings for the proposed
Navajo Indian Irrigation Project that NIIP would be part of the regional water infrastructure intended
to provide water from Navajo Reservoir to Navajo communities in northwest New Mexico and to
the City of Gallup (Hearings before the Subcommittee on Irrigation and Reclamation of the
Committee on Interior and Insular Affairs, S.3648, July 9 and 10, 1958). This position was
reaffirmed in House Report #685, July 10, 1961 which stated that NIIP is adapted to serve municipal
and industrial water users as well as its primary purpose of irrigation.

1960 - Preliminary Report on the Domestic Water Supplies for the Navajo Tribe

In 1960 Banner and Associates prepared a report entitled Preliminary Report n Domestic Water
Supplies for the Navajo Tribe, Newcomb-Window Rock Area, Supplement to Proposed Water Supply
to the Town of Gallup, New Mexico. Banner and Associates proposed a 20-inch diameter pipeline
to deliver five million gallons a day to the City of Gallup, and 1.5 million gallons a day to the BIA
schools along the pipeline route and the Navajo population in the Window Rock area. The proposed
configuration would convey water from the NIIP canals, to an 8,800 acre-foot storage reservoir
located in Newcomb, and then follow Highway 666 to the City of Gallup with a spur to the Window
Rock area.

1962 - Authorization of the Navajo Indian Irrigation Project

The Navajo Indian Irrigation Project was authorized by Public Law 87-483 (June 13, 1962), amended
by Public Law 91-416 (September 23, 1970). These laws authorized the Secretary of the Interior to
construct, operate, and maintain NIIP for the principal purpose of furnishing irrigation water to
approximately 110,630 acres of land. In developing NIIP, the Secretary of the Interior is authorized
to “provide capacity for municipal and industrial supplies or miscellaneous purposes over and above
the diversion requirements for irrigation.” Public Law 87-483 also authorized the construction of
the San Juan-Chama Diversion Project. The San Juan-Chama Project was compléted during the
1960's and it is supplying water for municipal, recreation and irrigation uses for a population of
500,000 in the Rio Grande Corridor. Public Law 87-483 also stipulated that no long-term contracts
for San Juan River water, other than the Navajo Indian Irrigation Project and the San Juan-Chama
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Project, will be granted until a Hydrologic Determination by the Secretary of the Interior shows that
there is sufficient water to fulfill the contract.

1967 - Temporary water allocation from Navajo Reservoir

In June 1967, the City of Gallup through Resolution 24-51 formally requested that the New Mexico
Interstate Stream Commission (ISC) support the 15,000 acre-feet per year allocation of Upper
Colorado River water for Gallup. Upon review, the ISC recommended temporarily reserving 7,500
acre-feet of water from Navajo Reservoir for the City of Gallup. Based on the 1967 Hydrologic
Determination, the Secretary of the Interior approved a temporary allocation for the State of New
Mexico for 100,000 acre-feet from Navajo Reservoir through the year 2005 (Assistant Secretary of
the Interior, Report No. 1106, 90™ Congress, 2d Session, February 27, 1968 - S.J. Res. 123). This
reservation was made for planning purposes and was not a Secretarial contract for water delivery.

Because the 7,500 acre-feet temporary reservation for the City of Gallup is part of the 100,000 acre-
foot allocation for New Mexico, any water use contract beyond the year 2005 must be supported by
a hydrologic determination by the Secretary of the Interior and approved by Congress. However, in
aletter dated December 13, 1973 from the State Engineer of New Mexico to Reclamation’s Regional
Director of the Southwest Region, he states that “It is New Mexico’s position that under the correct
interpretation of the compact’s provisions, the full 100,000 acre-feet of consumptive use from
Navajo Reservoir contracts would be available in perpetuity.”

1971 - Congressional authorization for feasibility studies

Congress specifically authorized Reclamation to complete feasibility studies for the “Gallup Project”
(now called the Navajo-Gallup Water Supply Project) to transport San Juan River water to the City
of Gallup (PL. 92-199, December 15, 1971). In 1972 the reconnaissance report concluded that: (1)
water to meet the City’s needs was available from Navajo Reservoir, (2) there was a potential to
develop groundwater supplies within import distance of Gallup, and (3) feasibility investigations
should be undertaken to develop plans for providing water to the City of Gallup and that those
studies should consider providing water to Navajo communities along the supply routes.

1976 - The Turney Report assessing the Navajo Nation’s water needs

In 1975 the Navajo Tribal Utility Authority (NTUA) requested that the investigation be expanded
to include municipal/domestic water supplies for various Navajo communities in the eastern part of
the Navajo Reservation. A memorandum of understanding between the Bureau of Reclamation and
NTUA to include Navajo Nation communities was executed August 12, 1975. As part of the
agreement, NTUA retained the engineering firm of William F. Turney & Associates to prepare the
report U.S. Bureau of Reclamation - Navajo Tribal Utility Authority Water Study P.L. 92-1999

9
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(Turney,1976). Turney and Associates assessed the Navajo Nation water needs that could by
addressed by the Project. Turney and Associates projected the population and water demand through
the year 2025 and evaluated 25 community water systems. Many of those systems had water quality
and water supply problems. Turney and Associates identified the Dakota-Morrison-Cow Springs
aquifer as having the best potential in the southwest portion of the study area. These formations,
however would only be able to supply one third to one half of the water demand in the Tohatchi-
Gallup Area by the year 2025. The Navajo Nation fully supported the findings of Turney’s report
and Reclamation adopted the findings as a basis for the 1984 project plan formulation.

1984 - Compliance with the National Environmental Protection Act

During the late 1970's and early 1980's investigations were conducted to develop and evaluate
alternatives to meet the Project’s purposes. To comply with the National Environmental Protection
Act (NEPA) the fish, wildlife, and habitat resources of the Project area were assessed and the
impacts of the alternatives were analyzed. Alternatives were evaluated which would divert 25,800
to 48,500 acre-feet of water per year. Meeting the Project’s purposes through increased groundwater
withdrawals, surface water from the Chaco Wash and the Rio Puerco, and weather modification were
determined to be infeasible. These investigations culminated with the Gallup-Navajo Indian Water
Supply Project, New Mexico-Arizona-Utah, Part I, Planning Report, Part II, Draft Environmental
Statement (Reclamation, 1984). This report confirmed the City of Gallup and the Navajo Nation’s
need for a water supply, and it determined that the San Juan River was the only source of water
capable of meeting the Project demand. The following alternatives were evaluated in that report:

. No-Action Plan - This plan was based on the premise that there would be no federal action
taken to meet current and future water needs of the Project area. This plan did not satisfy the
purpose and need of the Project.

. Non-structural Plan (Water Conservation) - It was determined that water conservation could
not meet the needs of the Navajo communities. While conservation measures may help the
City of Gallup meet short term needs, it was not a viable solution to meet long-term needs
and did not address deteriorating water quality.

. Shiprock Diversion Plan - The features of this plan included a diversion structure on the San
Juan River near Shiprock, pipelines, pumping plants, and related facilities necessary for
water delivery, and specific environmental features pertinent to reaches of the river
influenced by the plan. This plan was not viable due to the poorer quality of the San Juan
Riverat this diversion point and the additional 350-foot lift. No cost estimates were prepared
for this alternative.

. San Juan Alignment Plan - The features of this plan included a diversion structure on the

San Juan River upstream from the Animas River in Farmington, 180.5 miles of pipeline, 14
pumping plants and related facilities. A treatment plant near the diversion would be

10
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constructed separately. The route of the pipeline was along Highway 666 from Shiprock to
Gallup and to Window Rock. This configuration would serve Burnham, Coyote Canyon,
Standing Rock, Crownpoint, St. Michaels, Fort Defiance, Sanostee, Two Grey Hills,
Toadlena, Mexican Springs, and 23 other Navajo communities.

This plan was evaluated for demands from 25,200 to 45,600 acre-feet per year. The
estimated capital cost, excluding water treatment, was between $199 and $263 million in
1980 dollars. Using Reclamation’s steel price index, the cost in 2000 dollars would be
between $330 and $437 million. The estimated annual operation and maintenance was
between $2.6 and $3.7 million in 1980 dollars. Using Reclamation’s composite index, the
cost in 2000 dollars would be between $4.1 and $5.8 million. The unit cost of the water
including repayment of the capital, and operation and maintenance cost was between $1.87
and $2.59 per thousand gallons in 1980 dollars. Using Reclamation’s steel price index, the
unit cost in 2000 dollars would be between $3.06 and $4.28 per thousand gallons.

. Cottonwood Alignment Plan - This plan proposed to use the existing NIIP facilities to divert
water from Navajo Reservoir and deliver it to a reservoir constructed in Cottonwood Canyon.
Other features included a treatment plant (constructed by others) located near the dam, 180.6
miles of pipeline, 13 pumping plants and related facilities. The route of the pipeline went
through Burnham along Highway S and then south along Highway 666 to Gallup.

The plan was evaluated for demands from 25,200 to 45,600 acre-feet per year to serve 23
Navajo communities. The estimated capital cost, excluding water treatment, was between
$210 and $266 million in 1980 dollars (or between $348 and $442 million in 2000 dollars).
The estimated annual operation and maintenance cost was between $2.2 and $3.1 million in
1980 dollars (or between $3.5 and $4.9 million in 2000 dollars). The unit cost of the water
including repayment of the capital, and operation and maintenance was between $1.83 and
$2.68 per thousand gallons in 1980 dollars (or between $3.06 and $4.49 per thousand gallons
in 2000 dollars).

. Four Corners Plan - This plan was considered the preferred alternative. It was essentially
the same as the 1984 San Juan Alignment Plan except that it included construction of a water
treatment plant for $23 million (or $37 million in 2000 dollars) and provided service to nine
additional Navajo communities in Arizona and Utah. Features included 254.7 miles of
pipeline and nine pumping plants.

The plan provided a total water supply 0f 42,270 acre-feet per year with 29,300 acre-feet of
delivery in New Mexico, 6,990 acre-feet in Arizona and 1,180 acre-feet in Utah. The
proposed configuration would serve Upper Fruitland, Nenahnezad, Shiprock, Sanostee,
Tocito, Burnham, Newcomb, Two Grew Hills, Toadlena, Sheep Springs, Naschitte,
Tohatchi, Mexican springs, Twin Lakes, Yah-ta-hey, Gamerco, Gallup, Rattlesnake,
Beclabito, Teec Nos Pos, White Mesa, Navajo, St. Michaels, Fort Defiance, Sawmill,
Crystal, Coyote Canyon, Standing Rock and Crownpoint.
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The estimated cost in 1981 was $303 million (or $605 in 2000 dollars). The estimated
annual operation and maintenance cost was $5.7 million in 1980 dollars (or $8.9 million in
2000 dollars). The unit cost of the water including repayment of the capital, and operation
and maintenance was $3.24 per thousand gallons in 1980 dollars (or $5.41 per thousand
gallons in 2000 dollars).

This 1984 planning report recommended the Four Corners Plan as the best alternative to meet the
area’s needs. It was noted that some of the proposed service area overlapped with that of the
Animas-La Plata Project. And, if the Animas-La Plata Project was funded for construction, those
communities could be dropped from the Navajo-Gallup Project. The report concluded that the
Secretary of the Interior should seek congressional authorization to construct, operate, and maintain
the Four Comers Plan.

During April of 1984, public meetings on the draft environmental statement were held in Gallup,
Crownpoint, Shiprock, Farmington, and Window Rock. The City of Gallup indicated continued
support for the recommended plan. However, the Navajo Nation, under new administration,
indicated that prior to any further commitment to the Four Corners Plan, other alternatives serving
water short communities along New Mexico Highway 371 needed to be evaluated. Reclamation
discontinued work on the Planning Report and Draft Environmental Statement and published a
notice of withdrawal of the Draft Environmental Statement in the Federal Register.

1986 - Reclamation’s Gallup-Navajo Technical Report

Funding was written into the Energy and Water Development Appropriations Act for Fiscal Year
1986 to evaluate additional alternatives. Reclamation coordinated the definition of the Project’s
purpose with the Navajo Nation and the City of Gallup. The proposed concept would provide 7,500
acre-feet to the City of Gallup, 12,245 acre-feet to the Navajo Communities and 37,000 acre-feet for
a proposed generating plant near Burnham, New Mexico. These altematives were described by
Reclamation in the Gallup-Navajo Indian Water Supply Project, New Mexico-Arizona, Technical
Report (Reclamation,1986). The following alternatives were evaluated in that report:

. Direct San Juan River Pipeline - Two plans were evaluated (Alternatives A and C) which
would divert water directly from the San Juan River. These plans were essentially the same
as the San Juan Alignment Plan proposed in the 1984 Draft Environmental Statement. The
nominal capacity of the pipeline would have been 7,500 acre-feet for the City of Gallup and
5,280 acre-feet for Window Rock, Fort Defiance and St. Michaels. Altermative A would
divert water from the Fruitland Canal. Alternative C would require a new diversion dam on
the San Juan River upstream of the Animas River confluence. Using an 8-year construction
period and a 50-year repayment obligation at 8.5 percent, the total 1986 estimated costs,
including indirect costs, was approximately $364 million for Alternative A and $363 million
for Alternative C. These costs would be $512 and $511 million in 2000 dollars.
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. A pipeline from the Navajo Indian Irrigation Project - Three alternatives were put forth in
the 1986 document which include a feeder canal to divert water from the NIIP main canal
to the proposed Gallegos Reservoir. Alternatives B and E would convey water from
Gallegos Reservoir water through the Burnham Lateral and then south along Highway 371
to Thoreau and along Interstate 40 to Gallup. Alternative D was similar to Alternative B, but
would not require the use of the Burnham Lateral canal. Alternative E included the staged
development of the pumping plants required for irrigation. The nominal capacity for all three
alternatives would have been 7,500 acre-feet for the City of Gallup and 5,280 acre-feet for
the Navajo communities from White Horse to Crownpoint to Church Rock. Based on an 8-
year construction period and a 50-year repayment obligation at 8.5 percent, the 1986
estimated costs, including indirect costs, of Alternatives B, D, and E were $456 million, $381
million, and $369 million respectively. These costs would be $642, $537 and $519 million
in 2000 dollars.

In the late 1980's the Project stalled in part due to the Navajo Nation’s concerns over the failure to
complete the Navajo Indian Irrigation Project, and the inadequacy of the Project’s proposed service
area. It also stalled due in part to Reclamation’s concern over the long-term availability of water,
lack of quantified water rights for the Project, difficulty in complying with the Endangered Species
Act, and difficulty in financing the Project. Reclamation funding was suspended at that time.

1991 - The City of Gallup’s Forty Year Water Supply Master Plan

In January of 1991 the City of Gallup prepared a forty-year water supply master plan (Shomaker
1991). The master plan projected that by the year 2030 the annual water demand in the Gallup area
will be 7,632 acre-feet and that by the year 2010 the City will face peak water shortages of one
million gallons per day. The City has already implemented periodic water rationing. As part of the
master plan, the City evaluated additional water sources including “Alternative E” which is the
alignment from NIIP to the City proposed in the 1986 Technical Report (Reclamation, 1986). The
City also evaluated groundwater in the Bluewater area, the Ciniza Well Field, the Church Rock Mine
area, the Yah-ta-hey Well Field, the Ramah Area Well Field, and the Danoff Well Field. The City
also evaluated tertiary treatment and wastewater reuse, providing additional City storage and
developing the surface water from the South Fork of the Rio Puerco. The City concluded that the
Gallup-Navajo Project was the only project that offers a permanent supply and it should be pursued.
This conclusion is supported by subsequent regional water plans prepared for the New Mexico
Interstate Stream Commission. The short term alternatives identified by the Master Plan were to
expand the Yah-ta-hey well field and to investigate groundwater in the Ciniza and Church Rock

arcas.

In December of 1991 the City investigated a stand alone water transmission line from NAPI to the
City. The proposed project would convey 7,500 acre-feet of water. The proposed pipeline began
at the southwest corner of NAPI, followed BIA Route S through Bunham, and south along Highway
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666. The estimated cost in 1991 for the stand-alone pipeline was $61 million (or $74 million in 2000
dollars). This cost estimate did not include many of the indirect costs that would be incurred.

1993 - Reclamation appraisal level evaluation and cost estimate

Funding was written into the Energy and Water Development Appropriations Act for Fiscal Year
1993 for the Reclamation to evaluate the Project and provide cost estimates. The study culminated
in the San Juan River Gallup/Navajo Water Supply Project Engineering and Cost Estimates
Technical Appraisal Report, (Reclamation, 1993), which evaluated the following three alternatives:

Alternative “A” - This plan was for a pipeline capable of conveying 10,860 acre-feet per
year. The pipeline alignment would begin at the proposed Gallegos Reservoir, proceed south
along Highway 371, west along Navajo Route 9 and South to Yah-ta-hey along Highway
666. This pipeline would deliver water to the City of Gallup at Yah-ta-hey and to
unidentified Navajo communities along the route. The estimated 1993 construction cost was
$67 million, the indirect cost was $20 million, and the operation and maintenance cost was
$2.7 million (or $84 million, $24 million, and $3.3 million in 2000 dollars, respectively).

Alternative “B” - This plan utilized the same pipeline route as Alternative A. This plan
included 1,085 acre-feet for NAPI, 7,960 acre-feet for the City of Gallup, 9,412 acre-feet for
Window Rock and 7,783 acre-feet for thirteen Navajo chapters. The estimated 1993
construction cost was $140 million, the indirect cost was $40 million, and the operation and
maintenance cost (excluding the laterals) was $5.2 million (or $175 million, $50 million, and
$6.3 million in 2000 dollars, respectively).

Alternative “C” - This plan was developed in an effort to find a more cost effective
alternative. The pipeline alignment would begin at the proposed Gallegos Reservoir and
convey water to a point near Twin Lakes, and south along Highway 666 to Yah-ta-hey. This
plan included 7,820 acre-feet for NAPI, 5,940 acre-feet for the City of Gallup, 8,600 acre-
feet for Window Rock and 8,655 acre-feet for thirteen Navajo chapters. With this plan the
main line is shorter than the other two alternatives. It requires fewer pumping stations and
it eliminates the need to lift the large quantities of water needed to serve Window Rock and
Gallup up to the Crownpoint elevation via the Highway 371 alignment. The estimated 1993
construction cost was $115 million, the indirect cost was $34 million and the operation and
maintenance cost (including the laterals) was $4.7 million (or $143 million, $42 million, and
$5.7 million in 2000 dollars, respectively). This alternative serves the same water-short
communities that were to have been served by Alternative E described in the 1986 report.
This analysis did not include the full costs of the proposed Gallegos Reservoir, water
treatment, an adequate peaking capacity, or pipe installation.
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1996 - Reclamation evaluates the water supply and storage options

In the 1996 report Water Supply and Storage Options Gallup Navajo Pipeline Project, the
Reclamation’s Farmington Construction Office reviewed three water supply and storage options.
This Reclamation investigation did not evaluate the conveyance system that would bring the water
south to the Navajo Nation communities and the City of Gallup. This investigation included:

. Direct diversions from Navajo Reservoir - This option would deliver water from Navajo
Reservoir through a pipeline to the proposed Gallegos Reservoir at NIIP. The total
estimated cost of the pipeline, pumping plants, Gallegos Dam, power lines, utilities and
mitigation was $107 million (or $118 million in 2000 dollars). This option minimizes the
use of NIIP facilities.

. Direct diversions from the San Juan River - This option would divert 42 cubic feet per
second (approximately 30,400 acre-feet per year) from the San Juan River near Farmington
to the proposed Gallegos Reservoir. This option would require the construction of a
diversion structure within the designated critical habitat of endangered fish species. The
estimated cost of the pipeline and pumping plant was $34 million. The estimated cost of
Gallegos Dam with 1,800 acre-feet of storage was $18 million. The total estimated cost
including power lines, utilities and mitigation was $58 million (or $64 million in 2000
dollars). Energy for pumping water from the San Juan River to Gallegos Reservoir would
cost $414,000 (or $459,000 in 2000 dollars) per year. This option also minimizes the use of
NIIP facilities.

. Diversions from the NIIP Canal System - This option included several scenarios for
conveying water through the NIIP canals. Reclamation investigated three sites for a
proposed water storage reservoir: (1) Lower Cottonwood, (2) Upper Cottonwood, and (3)
Moncisco Wash. Reclamation assessed three reservoir capacities (1,850, 8,800, and 11,000
acre-feet) at each site. Based on this analysis, the Moncisco site became the preferred
alternative for the dam. Moncisco Reservoir is a modification of the previously proposed
Gallegos Reservoir. With 8,800 acre-feet of storage, stabilized channels, utilities and
mitigation, the field cost was $32.5 million (or $36.1 in 2000 dollars). Energy for pumping
water from the NIIP canal to the reservoir would cost $160,000 (or $176,000 in 2000 dollars)
per year.

Although the Reclamation analysis did not explicitly include the full cost of using the NIIP facilities,
Reclamation concluded that conveying water through the NIIP facilities was slightly more
economical than the San Juan Diversion option and far more economical than the Navajo Reservoir
Diversion option. Furthermore, the collaboration between NIIP and the Project may increase the
overall benefits of the already constructed NIIP facilities.
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1998 - The Memorandum of Understanding between the City and the Navajo Nation

In April 1998 George Galanis, the Mayor of the City of Gallup and Thomas Atcitty, President of the
Navajo Nation signed an agreement to cooperate on the planning for the Navajo-Gallup Water
Supply Project. That document commits the City and the Navajo Nation to:

. A cooperative effort to proceed with planning and development;
. A project that works conjunctively with the Navajo Indian Irrigation Project;
. A project that will result in a fair and equitable distribution of project water between the City

of Gallup and the Navajo communities;
. Cooperatively investigate all viable alternative project configurations;

. Support the commitment of the Bureau of Indian Affairs to engage in consultation with the
USFWS as quickly as possible; and

. Work together to resolve issues affecting the implementation of the Project.

The Memorandum of Understanding continues to serve as the basis for the collaborative efforts of
the Navajo Nation and the City of Gallup to develop the Project (See Appendix B).

1999 - Resolutions of the Upper Colorado River Commission

Recognizing the need to develop depletion schedules for long-range planing, the Upper Colorado
River Commission periodically assesses the depletion projections for the Upper Colorado Basin
states. Projections made in July 1994 had shown that New Mexico would exceed 669,000 acre-feet
as soon as the year 2020. In December of 1999 the Upper Colorado River Commission passed a
resolution not objecting to the use of the State’s updated depletion schedules. According to the
updated January 2000 depletion schedules, the State of New Mexico will not exceed 669,000 acre-
feet of Upper Basin depletion until sometime between the years 2030 and 2040. Based on the
January 2000 schedule, even though water allocated under the Upper Basin Compact to the State of
New Mexico may not be available after the year 2040, it would be possible for the Project to develop
a new water contract based on unused Upper Basin allocations at least through the year 2060.
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1990 to 1999 - Interdisciplinary technical reports

In a letter dated March 5, 1992 from Marshal Plummer, Vice President of the Navajo Nation to
George Galanis, Mayor of the City of Gallup, Mr. Plummer indicated the Navajo Nation’s support
for a cooperative effort on this Project. As aresult, a steering committee was created in June 1992
to oversee Project activities funded through annual congressional write-in funding and matching
funds from the Project sponsors. The steering committee includes representatives from [HS, BIA,
Reclamation, the City of Gallup, and the Navajo Nation. Additional technical investigations
produced the following findings:

Engineering - Reclamation provided additional review and constructablity surveys of the
Project’s regulating storage facilities. Technical analysis also refined estimates of Project
demands, diversions and depletions. Based on this information, in 1998 a draft Project
description was developed with adequate detail for engaging the USFWS in consultation
pursuant to Section 7 of the Endangered Species Act.

Cultural Resources - Extensive cultural resource studies were conducted for the El Paso
Natural Gas and Transwestern Pipeline corridors which overlap some of the proposed
Navajo-Gallup alignments. These reports include Winter (1991a), Winter (1991b), Kearns
(1990), ENSR 1990, and FERC (1991). In 1993 staff from Reclamation, the Navajo Nation
Archaeology Department and the Navajo Nation Historic Preservation Department provided
information on cultural resources within the potential impact area. Based on these studies
sites that are potentially within the area of direct impact of the Navajo-Gallup Project were
identified. The scope of work and budget for a Phase II cultural resource survey was

prepared.

Biological Resources - Extensive biological resource studies were conducted for the El Paso
Natural Gas and Transwestern Pipeline corridors which overlap some of the proposed
Navajo-Gallup alignments. These reports include Cedar (1990), Mariah (1991), Ecosphere
(1990), and ENSR (1990), and FERC (1991). In 1993 Reclamation and the Navajo
Department of Fish and Wildlife identified the terrestrial biological issues and concerns
associated with construction of the Navajo-Gallup Project. A comprehensive bibliography
of biological resource information for the Project area was completed, and the scope of work
for further investigations was prepared. In 1998 a field trip was made to the proposed
reservoir sites to assess the presence of Willow Flycatcher habitats. A biological assessment
for the threatened and endangered aquatic species in the San Juan River is underway.

Ability to Pay - In 1993 Reclamation estimated the annualized construction costs over a
forty-year life cycle for Alternative C as described in the 1993 SanJuan River Gallup/Navajo
Water Supply Project Engineering and Cost Estimates Technical Appraisal Report. These
costs were calculated for a range of interest rates from 3 to 9.5 percent and a range of an
outside subsidy from 10 to 75 percent. Based on that analysis, the annualized construction
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cost ranged from$1.6 million to $15.8 million. For an interest rate of 6.5 percent and a 10
percent subsidy the annualized construction cost was $10.1 million per year. The
Reclamation analysis did not discount the interest rate due to inflation.

Based on average and maximum water bills, household incomes and tax burdens of 110
communities in New Mexico, Reclamation estimated the ability to pay for Gallup and the
Reservation communities. The total annual ability to pay was estimated to be a little less
than $2.2 million for the City of Gallup and approximately $1.0 million for the Reservation
communities. This total amount was about one third of Reclamation’s midrange estimate
of the annualized construction cost. However, the Reclamation analysis did not fully take
into account future population growth nor inflation.

To determine if the communities had the willingness to pay for the construction and
operation of the proposed facilities, in 1995 willingness to pay surveys were conducted for
the Navajo communities and the City of Gallup. The communities in the service area share
a widespread appreciation of the value and scarcity of water in the region. The surveys
indicated that the water users were willing and able to pay a portion of the operating cost for
the Project. According to the survey, in 1994 approximately 44 percent of the Navajo homes
in the service area were without direct access to a public water supply system.

. Comparative Analysis - In 1999 the NDWR compared the Navajo-Gallup Water Supply
Project with comparable municipal pipeline projects in the Western United States. This
selection was originally compiled by MSE-HKM & Associates. The results of this
comparison are shown in Figure 3.1. This list includes projects funded by the Garrison
Reformulation Act including projects at Fort Berthold, Standing Rock and Fort Tolten, and
the Southwestern Pipeline. It also includes the WEB Rural Water Development Project, the
Lewis and Clark Rural Water System, the Mid-Dakota Rural Water System, the Mni Wiconi
Project and the north-central Montana Project. The unit cost of the Navajo-Gallup Water
Supply Project is approximately $11,000 per acre-foot of water (based on a Project cost of
$350 million). This unit cost is less than 65 percent of the overall average unit cost of all of
the projects evaluated. The unit cost of the Navajo-Gallup Water Supply Project is only
$3,700 greater than the least expensive unit cost of the other nine projects reviewed.
Additionally, the estimated operation and maintenance cost per acre-foot for the Navajo-
Gallup Water Supply Project is only 78 percent of the overall average. These figures
demonstrate that this Project compares very favorably with the other similar water supply

projects.
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Figure 3.1 : Comparsions of Muncipal Water Projects
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. Collection of NIIP Return Flows - An alternative water supply is to collect subsurface
drainage water from NIIP irrigated lands. The potential advantage of sub-surface return flow
is that it would be available all year reducing the need for Project storage at NIIP. Relief and
interceptor drains would intercept groundwater helping to maintain the agricultural
productivity at NIIP. Collector drains would collect the water from the relief and interceptor
drains. Outlet drains would carry the collector drain water to a central location(s) for
pumping into a forebay reservoir. A portion of the cost of the proposed collection systems
may be incurred by NIIP to maintain commercial farming.

A study is being conducted on NIIP to predict the groundwater buildup under current and
tuture irrigation practices. The groundwater model is being updated as additional input data
is available and as assumptions are refined. Using return flows would not reduce the overall
combined depletions associated with NIIP and the Project. However, it could reduce NIIP
discharges into the San Juan River that may affect native species.

Recent studies of selenium levels in the San Juan River demonstrated that the environmental
benefits of preventing these return flows from entering the San Juan River may be minimal.
The relatively small volume of return flows, the high cost of the collection system, concerns
regarding the expense of water treatment and the minimal environmental benefit have
eliminated this option from further consideration as a water supply alternative.

. Groundwater Alternatives - In 1998 the NDWR prepared a summary of the current
groundwater production for public water systems within the Navajo-Gallup Water Supply
Project area. In some respects this report updates the 1976 report prepared by Turney &
Associates. The NDWR identified and evaluated potential groundwater supply alternatives
for each community within the Project area. The level of analysis is appropriate for planning
purposes of the Navajo Chapters in the Project service area. For most of the communities
evaluated, additional groundwater development is hindered by low yields, poor water quality,
large depths to water and very low recharge rates. These conditions make the cost of drilling
and pumping prohibitively expensive. Limited supplemental groundwater supplies were
considered for several of the communities in the service area and they are included in the
Project for development.
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1999 - San Juan River Recovery Implementation Program Flow Recommendations

In 1991 the USFWS designated much of the San Juan River as critical habitat for the Colorado
pikeminnow (formerly known as the Colorado squawfish) and razorback sucker. This designation
dramatically impacted the ability of water users to deplete additional water from the San Juan River.

In the early 1990's the USFWS issued a biological opinion that concluded that an additional
depletion of 57,100 acre-feet of water out of the San Juan River for the Animas-La Plata Project and
120,000 acre-feet for NIIP would jeopardize the continuing existence of the endangered Colorado
pikeminnow and razorback sucker. The USFWS reasonable and prudent alternative for the Animas-
La Plata Project included a recovery program that was initiated in 1992. The program included a
research period of approximately seven years and a recovery period of an additional seven years.
The goals of the recovery program are to:

. Conserve populations of Colorado pikeminnow and razorback sucker in the basin consistent
with the recovery goals established under the Endangered Species Act.

. Proceed with water development in the basin in compliance with federal and state laws,
interstate compacts, supreme court decrees, and federal trust responsibilities to the Tribes.

In 1992 the recovery program established the total San Juan River baseline depletions for New
Mexico at approximately 440,000 acre-feet.

One component of the USFWS’s 1992 reasonable and prudent alternative for NIIP included
participation in the recovery program. This decision by the USFWS enabled NIIP to initiate
construction of Blocks 7 and 8. Additional features of the alternative included incorporating
“conservation acreage” into NIIP’s crop rotation, allocating NIIP project-wide water shortages, and
transferring 16,400 acre-feet of baseline depletions from other Navajo irrigation projects in the
Shiprock area. With these constraints the overall Navajo depletions from the San Juan River, and
in the environmental baseline, did not increase.

Due to the recovery program the San Juan River and the operation of Navajo Dam have been the
subject of intensive research. Between 1992 and 2000, NIIP invested approximately $14 million
supporting the recovery effort. Based on that research, the flow requirements necessary to protect
the endangered fish were assessed. The first phase of the flow recommendations were approved by
the recovery program in May 1999 (Holden 1999). These recommendations have been provided to
the USFWS for use in future Section 7 Consultations. The initial flow recommendations indicate
that an additional 122,000 acre-foot annual withdrawal may be possible without jeopardizing the
endangered fish. Through NIIP’s 1999 consultation with the USFWS, this volume of depletion was
added to the San Juan River environmental baseline. This additional depletion is barely sufficient
to complete the construction of NIIP, and it does not enable NIIP to restore the 16,400 acre-foot
baseline depletion to the Navajo irrigation projects in the Shiprock area. Additional features of the
reasonable and prudent alternative include:
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. Re-operation of Navajo Dam to mimic a natural hydrograph and meet the flow
recommendations for the San Juan River

. Construction of three rearing ponds to assist the augmentation program for razorback suckers
and potentially Colorado pikeminnows

. Removal of the Cudei Diversion Dam to provide fish access to designated critical habitat

. Construction of fish passage at the Hogback Diversion Dam to provide fish access to
designated critical habitat

. Improve irrigation efficiency to reduce irrigation return flows, improve water quality, and
reduce impacts to river flows

. Continued funding of, and participation in, the San Juan River Recovery Implementation
Program

Pending future research and recovery, the outcome of future Section 7 Consultations with the
USFWS may enable additional depletions. Work is continuing to refine and optimize the required
flow conditions for the fish while allowing water depletions for future development. Because the
point of diversion for this Project has critical hydrologic implications, its location may be largely
determined by the requirements of the endangered species in the San Juan River.

2000 - Investigation of the City of Gallup Transmission and Storage Facilities

The City of Gallup Transmission and Storage Facilities (December 2000) by DePauli Engineering
and Surveying Company presented a preliminary design and cost estimate for distributing the Project
water from the Yah-ta-hey Junction through the City of Gallup to the NTUA systems in Churchrock
on the east, Manuelito and Spencer Valley on the west, and Redrock on the south. DePauli also
investigated the required peaking factor for the City of Gallup. The total estimated cost for
construction, engineering and contingencies for this regional project is $23.5 million (excluding
costs associated with addressing NEPA, cultural resources and right-of-way).

2001 - A technical summary and plan of approach for the Project

This document is the Navajo-Gallup Water Supply Project Technical Memorandum. It presents a
summary and analysis of the Navajo-Gallup Water Supply Project with reconnaissance level cost
estimates. It includes Project alternatives which can meet the Project’s purpose and need. And, it
forms the basis of understanding between the Navajo Nation and the City of Gallup for establishing
a partnership to construct the water system.
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More than twenty-five years of studies have reached essentially the same conclusions. The range
of alternatives is very limited because the San Juan River is the only viable, long-term, source of
water. Configurations have been developed which, at an appraisal level, appear to meet the Project’s
purpose in an economic manner. Further refinements and analysis to the Project plan such as the
selection of reservoir sites, pipeline alignments, and other project facilities will require the collection
and analysis of on-the-ground design data and information which will be generated through the
NEPA compliance activities that started in March 2000. The draft planning report which is being
prepared by Reclamation will be completed by December 2001. The Final Planning Report and EIS
will be completed by January 2003.
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4.0 WATER DEMAND IN THE PROJECT SERVICE AREA

The Project service area includes two Navajo Chapters in Arizona and 41 in New Mexico. It also
includes NAPI, the City of Gallup, and Navajo land adjacent to the City of Gallup. To better
characterize the water supply and demand of the region and the Project’s service area, the
communities have been grouped into twelve municipal subareas as shown in Figure 4.1. The
subareas include: (1) City of Gallup, (2) Central Project Chapters, (3) Crownpoint, (4) Gallup Area
(Navajo land adjacent to the City of Gallup), (5) Huerfano, (6) Rock Springs, (7) Route 666
Chapters, (8) San Juan River Chapters, (9) Torreon, (10) NAPI, (11) Window Rock, and (12)
Thoreau-Smith Lake. A list of the municipal subareas and the communities within those areas
served is shown in Table 4.1.

The water demand in the Project service area is based on three distinct components: (1) current
population, (2) per capita water use, and (3) projected growth rates. The assumptions underlying
those components are presented in this section.

4.1  Current population

The Navajo population statistics for this analysis are based on 1990 census data as reported in the
1990 Census - Population and Housing Characteristics of the Navajo Nation (Rodgers 1993). The
Project service area includes more than 66,000 people in New Mexico (including the City of Gallup)
and more than 11,000 in Arizona. The population totals for each municipal subarea and basin are
shown in Table 4.1. Population totals for the specific chapters in the Project service area are shown
in Tables 4.2. Population totals for the Thoreau-Smith Lake Subarea, which is outside of the Project
service area but within the study area, are shown in Table 4.3. The projected populations within the
Upper Colorado River, Lower Colorado River, and Rio Grande Basins at ten year intervals are
shown in Table 4.4. The population statistics presented in this technical memorandum do not take
into account that the U.S. Census Bureau believes that the actual population of Navajos in 1990 was
approximately 13.9 percent greater than the official count. After reviewing housing statistics, the
McKinley County staff believe that the undercount in the study area may be even greater, but the
County has not definitively quantified the undercount.

The current population of the City of Gallup is approximately 23,000. Statistics from the
Northwestern New Mexico Council of Governments show that 30 percent of the City of Gallup
population is Navajo. Growth trends indicate that Navajos may comprise approximately 50 percent
of the Gallup population by the year 2040.

24



8an Jusan Chapters

Mount Tay!orA

) Watershed Boundary

by: R. L. Kirk

%
! o oA Grants
40 Miles
}
LEGEND Navajo-Gallup
Water Supply Project
I Chapter Houses Navajo Nation
Towns Department of Water Resources
N . o P.O. Drawer 678
/\/ Farmington-Shiprock Pipeline Fort Defiancs, Arizona 86504
NNIIP Main Canal (520) 729-4004
N NAPI LMA Boundary
N San Juan River c:robert/projectsingwsp3. apr Figure 4.1 March 16, 2001

Municipal Sub-Areas




Navajo-Gallup Water Supply Project

——————————
Eentral Area, NM U.C. 1,493 5,082 911 77 834 834 1

Table 4.1

Municipal Water Demand by Basin for the Navajo-Gallup Water Supply Project

Basin| 1990 2040 2040 2040 G.W. | 2040 SJR | 2040 SJR

of Use| Census Pop Demand | Production | Diversion | Depletion
(2] Pop (31 4] & ALP [5] [6 7]

(Acft/yr) [ (Ac-ft/yr) | (Ac-ft/yr) (Ac-ft/yr)

Municipal
Sub-Area

Ety of Gallup, NM (8] | L.C. | 19154[ 47,197| 8459 1,439 7,500 7,500
rownpoint, NM uc | 5287 17996 3,225 752 2,473 2473)
[[Gallup Area, NM LC. | 7904] 26903] 4822 506 4,316 4316
[Buertano, NM UuC. [ 1492 5078 910 46 864 864
[NAPI Industrial, NM [9] | U.C. wa wal 7274 0 700 700
[Rock Springs, NM L.C. 3749 12,761 2,287 169 2,118 2,118
Route 666, NM UC. | 1009 34374] 6,161 795 5,366 5,366
San Juan River, NM[10] | UC. | 13,804 46985] 8421 4,680 3,741 1,871
Torreon, NM [11] ucs| 3797) 12924 2316 77 2,240 2,240

R.G.

W UC. | 34012] 115767] 28,023 15,100

OLORADO BASIN
INewMEXICORIO  |RG. | 1960 6672] 1,196 77 1,119 1,119)

RANDE BASIN

' W MEXICOLOWER | LC. | 30,807 86,861] 15568 2,114] 13,934 13,934
OLORADO BASIN

[rOTAL NEW MEXICO 66,779 209300] 44,788 9.241] 30,153 28,282

OTAL ARIZONA[11] | LC. 11,767 40,052 7,179 767 6,411 6,411
ROJECT TOTAL 78,546] 249352] 51967 10,008 36,564 34,693

Z
)
—
o
w

SV ENO LA WN

Rounding error may cause subtotals to be off by 1

U.C.= Upper Colorado Basin, L.C.=Lower Colorado Basin, AND R.G.=Rio Grande Basin.

Annual growth for the City of Gallup is 1.82% and for Navajo Nation is 2.48%.

Per capita water demand is 160 gallons per person per day.

Estimated sustainable groundwater production.

Diversions.=.demand - groundwater use.

Depletions are pased on zera rewirn flow and use of sustainable groundwater.

The City of Gallup plans to recharge its aquifer and use groundwater for summer seasonal peaking.

NAPI depletions are 700 ac-ft/year including 400 ac-ft/year for the proposed french fry factory.
Approximately 4,680 acre-feet/yr of diversion and 2,340 acre-feet per year of depletion from the SanJuan River
Subarea’s demand is met by the ALP Project and 1,871 acre-feet of depletion is met by the Navajo Gallup
Water Supply Project. Assume 50 percent of the San Juan River municipal diversions return to the River.
Torreon includes use in the Rio Grande Basin. These depletions are counted toward New Mexico Upper

Colorado River allocation.
Window Rock Subarea includes depletions which are counted toward the Arizona Lower Colorado allocation.
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Table 4.2
Chapter Water Demand for the Navajo-Gallup Water Supply Project
1990 2040 2040 2040 G.W. | 2040 SJR |
Service Area Chapter |Population |Population | Demand | Production Depletion'
(Ac-ft/yr) and ALP (Ac-ft/yr)
(Ac-ftiyr)
City of Gallup, NM City of Gallup 19,154 47,179 8,459 1,439 7,500
ICentral Area, NM Bumham 246 837 150 0 150
Lake Valley 436 1,484 266 46 220
White Rock 201 684 123 | See Lake Valley 123
Whitehorse Lake 610 2,076 372 31 1
SUBTOTAL 1,493 5,082 911 77 834
[Crownpoint, NM Becenti 193 657 118 | See Crownpoint 118
Coyote Canyon 1,234 4,200 753 61 692
Crownpoint 2,658 9,047 1,622 614 1,008
Dalton Pass 313 1,065 191 0 191
Litle Water 638 2,172 389 See Crownpoint 389
Standing Rock 251 854 153 77 761
SUBTOTAL 5,287 17,996 3225 752 2,473
[Gallup Area, NM Bread Springs 1,219 4,149 744 77 667||
Chichiltah 1,555 5,293 949 See Bread Spr 949
Church Rock 1,780 6,059 1,086 123 963
fyanbito 974 3,315 594 153 441
Mariano Lake 726 2,471 443 92 351
IPinedale 609 2,073 372 | See Mariona Lk 372
|Red Rock 1,041 3,543 635 61 574
SUBTOTAL 7,904 26,903 4,822 506 4,316
uerfano, NM Huerfano 511 1,739 312 31 281
[Nageezi 981 3,338 598 15 583
SUBTOTAL 1,492 5,078 910 46 864
[Rock Springs, NM Manuelito 8631 2,148 385 46 339
Rock Springs 1,685 5,735 1,028 - 77 951
Tsayatoh 1,433 4,878 874 46 828
SUBTOTAL 3,749 12,761 2,287 169 2,118
oute 666, NM Mexican Springs 711 2,420 434 See Tohatchi 434
Naschitti 1,539 5,238 939 77 862
Newcomb 651 2,216 397 12 385
Sanostee 2,081 7,083 1,270 153 1,117
Sheep Springs 660 2,248 403 15 388
Tohatchi 1,607 5,470 980 307 673
Twin Lakes 1,967 6,695 1,200 153 1,047
Two Grey Hills 883 3,005 539 77 462
SUBTOTAL 10,099 34,374 6,161 794 5,367
Tormreon Counselor 1,365 4,646 833 0 833
Ojo Encino 596 2029 364 15 349
Pueblo Pintado 472 1,607 288 0 288
Torreon 1,364 4643 832 61 771
SUBTOTAL 3,797 12,924 2,316 76 2,240
an Juan River® 13,804 46,985 8,421 2,340 1,871
NAP! industrial® n/a n/a 7,274 0 700
TOTAL NEW MEXICO 66,779 209,282 44,788 6,199 28,284
Window Rock, AZ Fort Defiance 6,187 21,059 3,774 767 3,007
St. Michaels 5,580 18,993 3,404 See Fort Det 3,404
TOTAL ARIZONA 11,767 40,052 7,179 767 6,412
ROJECT TOTAL 78,546 248,889 51,967 7,668 34,693|
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Table 4.3
Water Demand for the remaining Chapters in the Study Area
[ R 2040 |
Municipal Chapters 1990 2040 2040 SJR
Subarea Population [Population | Demand Depletion
| S S T [ (Ac-ft/yr) | (Ac-ft/yr)
Thoreau-Smith Lake' |Baca/Haystack 731 2488 446 0
Casamera Lake 568 1,933 347 0
Smith Lake 515 1,753 314 0
| Thoreau 1,786 6,079 1,090 0]
TOTAL — 3600 12,253 2,196 o]
Note: -

1.

Study Area. These Chapters do not receive San Juan River water.

The Thoreau-Smith Lake Subarea is outside of the Project service area, but is within the

1.

28

Table 4.4
Projected Population in the Project Service Area by Basin
— o —— F—_——m
New Mexico New Mexico New Mexico Arizona
Decade Upper Lower Rio Grande Lower Project
Colorado Colorado Basin Colorado Total

Basin Basin Basin |
2000 43,453 37,828 2,504 15,033 98,818
2010 55,516 46,494 3,199 19,206 124,416
2020 70,926 57,205 4,087 24,538 156,756 ||
2030 90,614 70,454 5,222 31,349 197,639
2040 115,767 86,861 6,672 40,052 249,352
2050 147,904 107,200 8,523 51,170 314,796
2060 188,960 132,439 10,889 65374 397,662

Note:

Annual growth for the City of Gallup is 1.82 percent and for Navajo Nation is 2.48 percent.
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4.2  Projected growth rates

The City of Gallup has estimated that its annual growth rate over the next five decades will be
between 1.32 and 2.36 percent per year. The City of Gallup’s 1991 Water-Supply Study and the
Forty-year Water Supply Master Plan (Shomaker 1991) utilized a 1.82 percent growth rate for
projecting the City’s water demand. This rate is based on a stable population base and assumes that
the economy does not encourage people to move into, or out of, Gallup.

Due to the difficulty in conducting an accurate census, determining the growth rate of the Navajo
Nation is difficult. The Navajo Nation’s reported annual increase in population changes dramatically
from one census to the next. For instance, during the 1950's the reported annual growth rate of the
Navajo Nation’s population was 3.57 percent, during the 1960’s it was 1.45 percent, during the
1970's it was 1.76 percent and during the 1980's it was 4.48 percent. In 1990 the Navajo Division
of Community Development determined that the average annual growth of the Navajo Nation is
about 2.48 percent per year and the average Navajo family has 4.52 people (1990 Census -
Population and Housing Characteristics of the Navajo Nation, Rodgers,1993).

Several other analyses of the population growth rate have been conducted. In a 1996 population
study for the New Mexico Interstate Stream Commission, the University of New Mexico Bureau of
Business and Economic Research (BBER) estimated that the 1990 growth rate for Native Americans
in McKinley and Cibola Counties was 1.86 percent. The BBER study included members of the
Navajo Nation, and the Pueblos of Acoma, Laguna and Zuni. This BBER study did not adequately
address how the current lack of critical infrastructure, including water facilities, is one of the greatest
factors leading to stagnant economic growth and increased out-migration.

In 1984 Reclamation used a projected Project population growth rate of 2.5 percent (1984 Plan
Formulation and Environmental Statement, Reclamation, 1984). The Institute of Distribution and
Development Studies at Colorado State University (CSU) evaluated the changes in annual growth
rates of the Navajo Nation. CSU concluded that a reasonable annual growth rate for planning
purposes is 2.48 percent (Employment and Incomes in the Navajo Nation: 1987 - 1988 Estimates and
Historical Trends Eckert et. al, 1989). In 1993 Northwest Economic Associates reached the same
conclusion (Support Documentation for Current and Projected Population of the Little Colorado
River and N-Aquifer Basins, NEA, 1993b). The CSU and NEA estimates take into consideration
in-migration, out-migration, fertility, and survival rates of the Navajo population. This growth rate
has also been accepted by the multi-agency federal team involved in the Little Colorado River
settlement negotiations. The NDWR recommends using a 2.48 percent annual growth rate for
projecting Navajo water demand through the year 2040. Based on a 2.48 percent annual growth rate
for the Navajo Nation and 1.82 percent growth rate for the City of Gallup, by 2040 the service area
will include more than 200,000 people in New Mexico and more than 40,000 in Arizona. By the
year 2060, the service area will include more than 300,000 in New Mexico and 60,000 in Arizona.
The projected populations for specific communities and basins are shown in Tables 4.1,4.2, 4.3 and

4.4.
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4.3  Average daily per capita water use

For the purposes of this technical memorandum, the per capita water use is the total community
water use divided by the total population. Consequently, this definition includes some water use
associated with commercial activity, schools, hospitals and other civic uses. These uses rarely
exceed 500 acre-feet per individual user. This definition of per capita water use does not include
specific large industrial allocations that may be needed for power plants or large factories.

According to the City of Gallup’s 1991 Water Supply Master Plan, the City’s average water
consumption was 57 gallons per capita per day (gpcd) in 1950, 118 gpcd in 1970, and 160 gpcd in
the late 1980's (Shomaker,1991). This 1991 water supply plan states that “since the historical trend
of increasing consumption seems to have been arrested, since the future of mining and defense
industries is uncertain, and since water conservation measures are expected to maintain or decrease
current consumption, no increase in the gpcd was assumed.” Consequently the City of Gallup uses
160 gpcd for current and future demand projections. The regional per capita water use comparisons
shown in Figure 4.2 illustrate that the City’s per capita water use is in the lower third and its water
rates are in the top twenty percent.

Per capita water use on the Navajo Reservation varies depending on the accessibility of the water
supply. The willingness to pay surveys conducted in 1994 report that 44 percent of the Navajo
households in the service area are without direct access to a public water supply system and use very
little water. In a 1982 water resource report Navajo Water Resources Evaluation Volumes 1 - 8,
(Morrison Maierle Inc., 1982), the per capita water use for homes without running water is estimated
to be 10 gallons per day. This same rate of water use is cited in Estimated Use of Water in the
United States (Murray, Richard C., 1965). In 1993, NEA estimated that families which haul water
for domestic purposes spend the equivalent of $22,000 per acre-foot compared with $600 per acre-
foot for a typical suburban water user in the region (Cost of Water Hauling, Relocation, and Water
Mining and the Value of Family Garden Plots in the N-Aquifer Basin, NEA, 1993a).

Billing data from NTUA indicates that the average water use on the NTUA systems is approximately
100 gallons per capita per day. According to data from other metered systems, water use on the non-
NTUA systems ranges from 20 to 100 gallons per person per day. These low usage rates are often
limited by system and supply constraints, not demand. Historic data for non-reservation
communities in the region show that water use has increased over time and is currently
approximately 160 gallons per capita per day. The increase in per capita water use is correlated with
community growth, development and an improved standard of living. Therefore, a per capita water
use of 160 gallons per capita per day is recommended for water resource planning on the Navajo

Nation.
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Figure 4.2
Southwestern Water Use and Water Rate Comparison
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1 U.S. average per capita use from APWA, Arizona average per capita use from USGS Circular 1200, U.S.

average water use rate from Western States Water Circular #1283.

2 Average delivery cost is based on 18,700 gallons per month (25 cubic feet) for residential use. Seasonally
variable rates were averaged over the entire year.

3 Salt Lake City and Las Vegas service areas extend beyond their city limits. Per capita water use is the
reported value, and not a value calculated by NDWR.
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As shown in Figure 4.2, the recommended water use rate is well within the rates of other
municipalities in the Southwest. This rate allows for increasing water use as the Navajo water
systems are developed, and as the Navajo water users achieve parity with non-Indian water users in
Arizona and New Mexico. The 160 gallon per capita per day rate has also been accepted by the
multi-agency federal team overseeing the Little Colorado River settlement negotiations and it has
been used for regional water plans in Arizona. This per capita water use is also cited in the City of
Albuquerque’s long-term water strategy (Brown, 1996).

The water demand projections using this rate per capita water use rate are shown in Tables 4.1, 4.2,
and 4.3. The projected municipal demands (excluding NAPI) in the service area within the Upper
Colorado River, Lower Colorado River, and Rio Grande Basins at ten year intervals are shown in
Table 4.5. By the year 2040, the overall municipal water demand in the service area, excluding
NAPI, is 44,700 acre-feet per year.

Table 4.5
Projected Municipal Demand (excluding NAPI) in the Project Service Area by Basin
(Acre-feet)
New Mexico New Mexico New Mexico Arizona
Decade Upper Lower Rio Grande Lower Project
Colorado Colorado Basin Colorado Total
Basin Basin Basin
2000 7,789 6,780 448 | . 2,695 17,712 ’
2010 9,951 8,333 573 3,442 22,299
2020 12,672 10,253 773 4,398 28,096
2030 16,241 12,628 936 5,619 35,424Jl
2040 20,749 15,568 1,196 7,179 44,692
2050 26,509 19,214 1,528 9,171 56,422
2060 33,869 23,738 1,951 11,717 71,275

The 1998 groundwater production in the service area was approximately 6,800 acre-feet per year.
Of that amount approximately 2,500 acre-feet was for the Navajo public water systems. These
estimates are presented in greater detail in Chapter 5. In Navajo Gallup Water Supply Evaluation
of Groundwater and Conjunctive Use Alternatives NDWR, February 1998), the NDWR estimated
the sustainable groundwater yield that might be available in 2040 for each municipal subarea. For
instance, the Window Rock Subarea relies on the alluvial system for approximately 70 percent of
its current water supply. NTUA should be able to maintain 760 acre-feet of water production during
most years. The groundwater production in the Crownpoint ‘Subarea is projected to double to
approximately 750 acre-feet per year.
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By the year 2040 groundwater production in the service area is estimated to be 4,600 acre-feet per
year. Of that amount, 3,200 acre-feet per year will be for the Navajo Nation public water systems
and 1,440 acre-feet will be for the City of Gallup for summer peaking demands. These estimates are
presented in greater detail in Chapter 5. These assumptions are very similar to the conclusions
reached by Tumey and Associates in that water needs assessment (Turney, 1976). Without the
Project severe municipal water shortages will ensue. Figure 4.3 shows the depletion schedule for
the Project including groundwater withdrawals. Table 4.6 presents the projected San Juan River
Project depletions by Basin. Detailed information on the Project depletions is shown in Appendix

Figure 4.3
Projected Annual Depletions in the Navajo-Gallup Project Service Area

Navajo-Gallup Project
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Table 4.6
Projected Navajo Gallup Water Supply Project San Juan River Depletions
(including NAPI) in the Project Service Area by Basin

(Acre-feet)
New Mexico | New Mexico | New Mexico Arizona
Decade Upper Lower Rio Grande Lower Project
Colorado Colorado Basin Colorado Total
Basin Basin Basin
2000 5,242 2,352 336 1,652 9,582 l
2010 5,202 10,503 470 2,469 18,644 "
2020 6,996 11,360 638 3,493 22,487
2030 9722 12,479 850 4,783 27,834
2040 13,229 13,934 1,119 6,411 34,693
2050 17,820 15,907 1,451 8,404 43,583
2060 23,686 18,429 1,875 10,950 54,939

4.4  Seasonal and daily peak per capita water use

Over the course of a day, week, month and year significant fluctuations occur in a municipal water
system’s demand. .To avoid rationing and customer disruptions, and to assist with fire protection,
municipal water systems should have adequate production capacity to meet the estimated
requirements during peak demand days. The NDWR reviewed several water use studies to
determine the appropriate peaking factors for this Project.

The daily peaking factor is the peak daily water use divided by the average daily water use. Daily
municipal peaking factors from comparable municipalities and projects are shown in Table 4.7.
These daily peaking factors range from 1.70 to 2.50.

However, it may not be economical to design the main conveyance system of this project large
enough to meet the daily peak demands. It may be more economical to design the main conveyance
system to meet the seasonal demands, and to meet the daily peak water demands with local storage
tanks. The daily average water demand for a municipal system during the maximum month is
typically 1.2 times the daily average demand during the entire year. The daily average demand
during the maximum week is typically 1.4 times the average daily demand during the year (Davis

et.al., 1985).
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Table 4.7
Daily Municipal Peaking Factors from Comparable Municipalities and Projects

[ o
Bloomfield 1.70
Shiprock (NTUA) 1.70
Gallup 1.80 J'
Standing Rock and Fort Tolten 1.80
Mid-Dakota Rural System 2.10 ||
Mni Wiconi and Fort Berthold 222
Farmington 240 "
Aztec 2.50

In 1993 Molzen-Corbin and Associates (MCA) prepared a report entitled Navajo Tribal Utility
Authority Shiprock Water Supply Study. According to that study “At minimum, water systems
should have enough capacity to meet sustained production needs during the peak 7-day period
demand which is the greatest volume of water required over any seven-day period.” MCA reviewed
daily water production data between 1988 and 1992 for the NTUA’s Shiprock system. The ratio
between the peak seven day demand and the average daily demand is 1.28 which MCA rounded to
1.3. The greatest demand period for the City of Gallup occurs during the first half of July. The
summer peaking factor for the City is 1.35 (DePauli, 2000). These peaking factor values are within
the range of values cited by Davis.

Ataminimum the Project should have enough capacity to meet sustained production for aseven-day
period. In a letter dated August 28, 2000, from David Ruiz (City Manager) and Arvin Trujillo
(Executive Director, Division of Natural Resources) to Rege Leach (Project Manager, Reclamation),
the participants recommend that the Project be sized to handle a seasonal peaking factor of at least
1.3. Daily peak water demands of approximately 1.8 will be handled by local storage tanks. The
peaking factor used in this technical memorandum is 1.3.
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4.5 NAPI’s water demand for future projects

In a June 30, 1993 letter from Tsosie Lewis, General Manager of NAPI, to Peterson Zah, President
of the Navajo Nation, the General Manager described the positive benefits of the Project for NIIP
including: (1) additional support for the construction of additional water storage, (2) a much needed
supply of treated water that would be required for future agricultural processing projects, and (3)
additional opportunity for NAPI to diversify its business activities which will increase profits and
employment. In that letter, NAPI describes a variety of future projects that will be possible when
NIIP is completed. These projects, listed in Table 4.8, may require a total of 7,274 acre-feet of
treated water and 3,420 acre-feet of untreated water. The untreated water demands for NAPI have
not been included in the demand tabulations.

All of these projects have been further evaluated. The project that has reached the most advanced
state of planning is the potato chip and frozen french-fry factory. As recently proposed, this project
will be a joint venture partnership with R.D. Offutt and Son, Incorporated. The proposed factory
venture would create 500 jobs and the growing venture would create 100 jobs. The factory will
process 600 million pounds of potatoes into 300 million pounds of frozen potato product with annual
sales of $100 million and $15 million in pretax profits. The factory venture will use between 2,000
and 4,000 acre-feet of water per year. Most of the effluent from the factory will be used to irrigate
fields. Approximately 400 acre-feet of the factory’s water supply will be depleted. The BIA
successfully consulted with the USFWS on this depletion as required under Section 7 of the
Endangered Species Act. In addition to this 400 acre-feet of depletion, an additional 300 acre-feet
of depletion, for a total of 700 acre-feet, have been included in the Navajo-Gallup Project for NAPI
to pursue additional industrial diversification.
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Table 4.8
Future NAPI Processing Water Demand

Future Project l Treated Untreated
Water Water
(Acre-feet) (Acre-feet)

1. Dairy Farm Operation 112 I
2. Hog Farm Operation 10

3. Poultry Operation 336

4. Vegetable Canning Plant 1,120

5. Milk Packaging 1,120

6. Ethanol-Gasohol 1,120 i
7. Animal Slaughter Plant 1,120 "
8. Meat Packaging 1,120 I'
9. Potato Chip & French Fry Plant 1,120

10. Frozen Vegetable Plant 1,120

11. Dehydrated Onions 20

12. Compressed Hay Bales

13. Nursery Stock and Products 1,200
14. Christmas Trees 1,000
15. Aquiculture 100
16. Carrot Fresh Pack 22

17. Truck Stop 22

18. Farmer Market [ 5
L’_I‘=OT_AL I__ 7,274 | 3,420

Source: Letter dated June 30, 1993 from Tsosie Lewis, General Manager of NAPI to
Peterson Zah, President of the Navajo Nation.
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5.0  WATER PRODUCTION IN THE SERVICE AREA >

The objective of this section is to quantify the existing water production in the region. Outside of
the San Juan River Chapters, the Navajo communities in the region and the City of Gallup rely
almost entirely on groundwater for their water supply. The public water systems in the Project
service area derive water from a variety of groundwater sources ranging from shallow, unconfined
aquifers to deep, confined aquifers. The major aquifers are: (1) Permian and Triassic formations of
the Coconino Aquifer system which include the De Chelly Sandstone and Shinarump Member of
the Chinle Formation on the Defiance Plateau in Arizona, (2) Permian Glorietta and San Andreas
Limestone in New Mexico, (3) Mesozoic sandstone formations which include the Morrison
Formation and the Dakota Sandstone, (4) Cretaceous Gallup Sandstone, (5) the Tertiary Ojo Alamo
Sandstone, and (6) alluvial deposits in the major drainages.

Alternatives to the proposed Project may include upgrading and extending existing water systems,
and increasing groundwater withdrawals to meet part of the future demand. These alternatives have
been investigated for each municipal subarea and they are described in Section 8.3. Most of the
aquifers investigated are undesirable for additional long-termmunicipal development because of the
harmful impacts of continued over-drafting on the groundwater. Continued over-drafting of the
groundwater may:

lower the water levels in wells and increase the pumping depths
reduce the yield of the well fields

reduce the quality of the water supply

increase the capital and operating costs

deplete the groundwater available for a drought reserve

lower the water table in riparian areas

cause land subsidence

The water production in the region and the Project’s service area, is grouped into twelve municipal
subareas as shown in Figures 4.1 and 5.1. The subareas include: (1) City of Gallup, (2) Central
Project Chapters, (3) Crownpoint, (4) Gallup Area (Navajo land adjacent to the City of Gallup),
(5)Huerfano, (6) Rock Springs, (7) Route 666 Chapters, (8) San Juan River Chapters, (9) Torreon,
(10) NAPI, (11) Window Rock, and (12) Thoreau-Smith Lake. The estimated water production in
each subarea is presented in Table 5.1. The NTUA water supply priority of each subarea is shown
in Figure 5.1. The Thoreau-Smith Lake Subarea is within the planning region, but it is not within
the Project’s proposed service area. Detailed well production information for each subarea is given
in Appendix C. The estimated populations and water demands are shown in Table 4.1.
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TABLE 5.1
Regional Municipal Water Production during 1998
[ MUNICIPAL | PRODUCTION |  SOURCE |
SUBAREA AQUIFER
{Acre-feet)
1. City of Gallup 4,335 | Gallup Sandstone
Dakota-Westwater
1. Central 27 | Alluvium
Picture Cliffs I
Menefee
2. Crownpoint 330 | Westwater
Morrison
Menefee
Gallup Sandstone
Point Lookout 1
3. Gallup Area (Navajo land 258 | Gallup Sandstone
adjacent to Gallup)
Dakota-Westwater
4. Huerfano 90 | Alluvium
Ojo Alamo
5. Rock Springs 58 | Gallup Sandstone
6. Route 666 518 | Alluvium
Morrison
Menefee
Point Lookout
Gallup Sandstone
Mesa Verde
Dakota
7. San Juan River 2,256 { Surface Water
8. Torreon 113 ] Ojo Alamo
9. NAPI N/A | Surface Water
10. Window Rock 1,043 | Alluvium
De Chelly
Gallup Sandstone
— Shinaump o
NAVAJO SUB-TOTAL 4,693 1
1. Thoreau-Smith Lake 193 | Glorieta
REGIONAL TOTAL 9,221
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5.1 Groundwater production for the City of Gallup

City of Gallup records for 1997 report an average daily water production of 3.87 million gallons per
day or 4,335 acre-feet for the year. The maximum daily use was 5.50 million gallons per day.
According to the City of Gallup’s Well Production Planning Report (Sterling & Mataya, and John
W. Shomaker and Associates, Inc.,1998) the City derives its groundwater from two confined
aquifers, the Gallup Sandstone and the Dakota-Westwater Canyon. The water table in the Gallup
Sandstone Aquifer is between 900 and 2,000 feet deep and the aquifer is between 400 and SO0 feet
thick. The water table in the Dakota-Westwater Aquifer is between 1,900 and 3,000 feet deep and
the aquifer is between 300 and 400 feet thick.

The City of Gallup operates two well fields: the Santa Fe Well Field and the Yah-ta-hey Well Field.
Historic water table data provided by the City indicate that, from the early 1960's until the late
1990's, the static water level of the Santa Fe Well Field has declined between 340 and 350 feet. And,
from the early 1970's until the late 1990's, the static water level of the Yah-ta-hey Well Field has
declined between 700 and 835 feet. The City is anticipating a one million gallon per day shortage
during peak periods as early as 2010. In 1991, the City’s forty-year master water supply plan
(Shomaker 1991) identified two short term alternatives including the expansion of the Yah-ta-hey
Well Field to the north and developing water in the Ciniza area to the east. Neither alternative is
sustainable. The City is also investigating the transfer of water rights from the Plains Escalante
Generating Station.

In 1976 the U.S. Geological Survey completed groundwater investigations of the nearby Zuni
Mountain and Malpais Region, and the Westwater Canyon Aquifer in the vicinity of Church Rock.
The results indicated that the groundwater resources of those areas are inadequate to meet the
municipal and industrial needs for the City of Gallup. These findings have been reiterated in
numerous studies conducted since that time.

In 1998 the City collaborated with Reclamation and the Pueblos of Acoma and Laguna on an
investigation of utilizing existing de-watering wells at the inactive Mount Taylor Mine located near
San Mateo, New Mexico. In the March 1999 Technical Appraisal Reclamation estimates that a
4,000 acre-feet yield is possible for a 40-year period. The water source is approximately 70 miles
from the City of Gallup and 43 miles from the Pueblo of Laguna. Based on delivering 2,000 acre-
feet to the City of Gallup and 2,000 acre-feet to the Pueblos, the total project cost was estimated as
$36 million and the annual operation as $2.2 million. This estimate was based on a peaking factor
of 1.0 and no storage. Neither the allocation of the costs among the parties, nor the concerns of other
interests in the region were addressed by that study. The Mount Taylor Project is not sustainable and
does not meet the purpose and needs of the Navajo-Gallup Water Supply Project (Reclamation,

1999),
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5.2  Groundwater production for the Navajo Nation

According to the Navajo Environmental Protection Agency, in 1996 there were more than 50 public
water supply systems in the Project service area. The largest supplier of domestic and municipal
water is NTUA which operates more than 30 water systems in the area. The NTUA systems in the
service arca are shown in Figures 2.1 and 2.2. The NDWR operates nine systems in the service area.
According to data supplied by NTUA and estimates made by the NDWR, in 1998 the Navajo public
water systems delivered 5,062 acre-feet in the region. This volume includes approximately 2,200
acre-feet of surface water delivered by the Shiprock NTUA system and 193 acre-feet (or 266?)
delivered in the Thoreau-Smith Lake Subarea which is in the planning region, but outside the Project
service area. This total also includes 1,043 acre-feet per year delivered by the NTUA system in
Window Rock, Arizona.

Descriptions of the groundwater conditions in the municipal subareas are presented in the following
section. The population data was provided by Navajo Division of Community Development in 990
Census - Population and Housing Characteristics of the Navajo Nation (Rodgers, 1993). Data on
the number of service connections for the drinking water systems comes from Navajo Nation Public
Water Systems Inventory Listing May 6 1996 (Navajo EPA, 1996).

5.2.1 Central Project Chapters Subarea

The Central Subarea includes the Chapters of Burnham, Lake Valley, White Rock and
Whitehorse Lake. Capacity is included in the main line for these Chapters. However, they
may be served by groundwater until additional programmatic resources are available to
connect them to the main line. The 1990 population of this subarea was 1,493 and the
projected population by the year 2040 is 5,082. The annual water production in 1998 was
8,912,000 gallons (27 acre-feet). Essentially all of the municipal water is from two sources.
One source is the Menefee Aquifer near White Horse with a maximum well yield of 16 gpm
and well depths of approximately 1,400 feet. The other source is the alluvium aquifer near
Lake Valley which has a maximum yield of 24 gpm and well depths of approximately 80
feet. NTUA staffreport that a well near Whiterock with a depth 0£4,620 feet was abandoned
in part due to low yields. The low yields combined with the great depths make groundwater
development in this subarea very difficult.

5.2.2 Crownpoint Subarea

The Crownpoint Subarea includes the Chapters of Becenti, Coyote Canyon, Crownpoint,
Dalton Pass, Little Water, and Standing Rock. Crownpoint has been designated a primary
growth center by the Navajo Division of Economic Development (NDED). The 1990
population of this area was 5,287 and the projected population by the year 2040 is 17,996.
Its annual water production in 1998 was 107,416,000 gallons (330 acre-feet). Most of the
groundwater in this area is from the Westwater and Morrison Aquifers. The maximum well
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5.23

5.24

5.2.5

yield in the area is 248 gpm. near Crownpoint from the Westwater Aquifer. Well depths in
the area range from 2,400 to 2,700 feet deep.

Three water systems serve the Coyote Canyon Chapter. One is operated by NTUA and
consists of two wells, a 64,000-gallon storage tank, and 114 service connections. The
NDWR operates the Bass Lake system, which consists of a well, no storage tanks, and 11
service connections. The Coyote Canyon Chapter operates the Chapter House system, which
has a well, an 8,000-gallon storage tank, and 20 service connections. One of the NTUA
wells pumps from the Menefee Formation with a yield of about 30 gpm. The NDWR well
is artesian and flows at about 60 gpm from the Dalton Sandstone. The Chapter well is
completed in sandstones of the Mesa Verde Group and yields about 15 gpm.

Gallup Area

Navajo land adjacent to the City of Gallup has been explicitly included in this plan
formulation. This area includes the Chapters of Bread Springs, Chichilta, Church Rock,
Iyanbito, Mariano Lake, Pinedale, and Red Rock. The 1990 population of this area was
7,904 and the projected population by the year 2040 is 26,903. The annual water production
was 84,078,900 gallons (258 acre-feet). The municipal water is from the Gallup Standstone,
Glorietta, Dakota, Chinlee and Morrison Aquifers. Well logs for this subarea indicate that
the maximum well yield is 180 gpm near Iyanbito and its depth is approximately 300 feet
deep in the Glorietta Aquifer. The producing NTUA wells have depths that range from 1,100
to 1,800 feet. These are some of the same formations that the City of Gallup is withdrawing
water from.

Huerfano Subarea

The Huerfano Subarea includes the Chapters of Huerfano and Nageezi. This subarea lies
immediately south of the NIIP boundary. The 1990 population of this subarea was 1,492
and the projected population in the year 2040 is 5,078. Its annual water production in 1998
was 29,427,000 gallons (90 acre-feet). Essentially all of the municipal water is from the Ojo
Alamo Aquifer. Well logs for this area indicate that the maximum well yield is 81 gpm near
Huerfano and its depth is approximately 1,100 feet deep.

Rock Springs Subarea

The Rock Springs Subarea includes the Chapters of Manuelito, Rock Springs, and Tsayatoh.
This subarea lies immediately south of the Highway 602 west of the City of Gallup. The
1990 population of this area was 3,749 and the projected population in the year 2040 is
12,761. Its annual water production in 1998 was 18,767,000 gallons (58 acre-feet).
Essentially all of the municipal water is from the Gallup and Dakota Aquifers. These are
some of the same formations that the City of Gallup is withdrawing water from. Well logs
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5.2.6

for this area indicate that the maximum well yield is 44 gpm near Tsayatoh and it is
approximately 1,300 feet deep.

Rock Springs is served by the NTUA Rock Springs community system, which consists of
one well which pumps water from the Gallup Sandstone aquifer with a yield of 20 gpm, a
107,000-gallon storage tank, and 43 service connections. This well is 1,760 feet deep.

Two water systems serve the Tsayatoh Chapter. The Spencer Valley/Defiance system is
operated by NDWR and consists of a well which pumps from the Dakota Sandstone aquifer
with a yield of about 27 gpm, a 27,000-gallon storage tank, and 21 service connections. The
Tsayatoh community system is operated by NTUA and consists of one well which pumps
from the Gallup Sandstone aquifer with a yield of about 44 gpm, a 150,000-gallon storage
tank, and 67 service connections.” Manuelito is served by an NDWR water system.

Route 666 Chapters

The Route 666 Chapters lie along Highway 666 between Shiprock and Yah-ta-hey. With
either alignment alternative, these chapters and their public water systems are well positioned
to take advantage of the Project water supply as soon as it is available. In addition, some of
these chapters are able to take advantage of groundwater. The Route 666 Chapters include
Mexican Springs, Naschitti, Newcomb, Sanostee, Sheep Springs, Tohatchi, Twin Lakes, and
Two Grey Hills. Tohatchi has been designated by the NDED as a primary growth center.
The 1990 population of this area was 10,099 and the projected population by the year 2040
is 34,374. In 1998 the annual water production was 168,723,000 gallons (518 acre-feet).

The communities along Highway 666 produce water from several of aquifers including
alluvial sources, the Morrison, Menefee, Gallup Sandstone, and Dakota among others. The
maximum well yield in this subarea area is 180 gpm from a well located near Twin Lakes
which penetrates the Morrison Formation. This well is approximately 3,200 feet deep.

The Mexican Springs Chapter is served by three water systems, all operated by NTUA. The
Tohatchi/Mexican Springs regional system consists of three wells, three storage tanks with
a combined capacity of 1,400,000 gallons, and 472 service connections. Two wells pump
from the Point Lookout Sandstone with yields ranging from about 30 to 150 gpm. These
wells range from 345 feet to 800 feet in depth. The third well produces water from the
Gallup Sandstone, Dakota Sandstone, and Morrison Aquifers. The Morrison Aquifer is the
primary aquifer with a yield of more than 180 gpm. This well is 1,760 feet deep.

The Black Springs Wash/Deer Springs system consists of a well which pumps from the
Crevasse Canyon Formation with a yield of about 15 gpm, an 11,500-gallon storage tank, 39
service connections, and is interconnected with the regional system. The Mexican Springs
West Rural system consists of two wells, an 80,000-gallon storage tank, and 47 service
connections. The wells pump from the Point Lookout Sandstone with yields of about 10 to
20 gpm.
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5.2.7

The Naschitti Chapter is served by two interconnected NTUA water systems. The Buffalo
Springs system consists of one well which pumps water from the Gallup Sandstone aquifer
with a yield of about 55 gpm, a 40,000-gallon storage tank, and 329 service connections.
The Naschitti/Bisola system has two wells, three storage tanks with a combined capacity of
230,000 gallons, and 164 service connections. These wells pump from the Menefee and
Point Lookout Sandstone aquifers with yields ranging from 70 to 115 gpm. These wells are
approximately 1,400 feet deep.

Tohatchi Chapter is served by the Tohatchi/Mexican Springs regional system which also
serves Mexican Springs. The Ramona Smith system consists of a single well which flows
from a depth of 2,000 feet with a yield of 200 gpm, one storage tank, and 28 service
connections.

Two water systems serve the Twin Lakes Chapter. One is the Tohatchi/Mexican Springs
regional system. The other is operated by the NDWR, and consists of a single well which
flows from the Gallup Sandstone aquifer at about two gpm, a 1,000-gallon storage tank, and
has one service connection at the Chapter House.

NTUA operates five wells in the Sanostee Chapter which range in depth from 800 to 2,150
feet. Several of the wells were originally for oil exploration and converted for domestic water
supply by NTUA. These wells withdraw water from the Dakota and Morrison Formations,
and flowing artesian wells. Nominal well yields range from 30 to 60 gpm. All wells are
equipped with submersible pumps. Recharge to the Dakota and Morrison Formations in the
Sanostee Area is very limited.

San Juan River Subarea

NTUA’s Shiprock District includes the Chapters of Beclaibito, Cudei, Hogback,
Nenahnezad, San Juan, Sanostee, Shiprock, and Upper Fruitland. In 1990 the District’s
population was 15,581. NTUA provides water service to more than 10,000 people living in
the Shiprock area and to commercial, industrial and institutional customers. According to
NTUA records between 1988 and 1992 NTUA's average annual Shiprock water production
was approximately 735,000,000 gallons (2,260 acre-feet). NTUA production records report
that in 1997 Shiprock's annual water production was 535,976,000 gallons (1,645 acre-feet).
The peak daily production in 1997 was 2,075,000 gallons. NTUA's entire Shiprock District
supply is from the San Juan River.

For this analysis, the San Juan River municipal subarea includes the same chapters as
NTUA'’s Shiprock District with one exception. Sanostee has been shifted to the Route 666
Subarea to better reflect the proposed pipeline configurations. The 1990 population of this
subarea is 13,804 and the projected population by the year 2040 is 46,985. The NDWR
projects the water demand of the Shiprock Subarea will be 8,421 acre-feet per year by 2040.
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5.2.8

5.29

5.2.10

NTUA diverts San Juan River water for the Shiprock area from three sources: (1) the
Hogback Irrigation Project Canal, (2) water pumped directly from the San Juan River at the
Highway 666 bridge in Shiprock, and (3) water purchased from the City of Farmington. In
1997 the City of Farmington provided 1,168 acre-feet or approximately 70 percent of the
overall water supply. NTUA frequently shuts down its San Juan River diversion at Shiprock
because poor water quality and high sediment loads create operation and maintenance
problems, and significantly increase the cost of treatment. The proposed Animas-La Plata
Project may enable NTUA to divert up to 4,600 acre-feet, and deplete 2,340 acre-feet, of
Animas - La Plata Project water.

Torreon Subarea

The Torreon Subarea includes the Chapters of Counselor, Ojo Encino, Torreon, and Pueblo
Pintado. The 1990 population of this area was 3,797 and the projected population by the year
2040 is 12,924. Its annual water production in 1998 was 36,783,000 gallons (113 acre-feet).
Essentially all of the municipal water is from the Ojo Alamo Aquifer. Based on well logs
for this area the maximum well yield is 70 gpm and it is approximately 1,100 feet deep.

NAPI

NAPI does not withdraw any groundwater for municipal or industrial purposes. However,
NAPI currently receives approximately a small volume of per year of water for municipal
and industrial purposes from NTUA. According to the information provide to the Navajo
Nation Water Code in 1996 NAPI diverts 2,240 acre-feet for food processing and 55 acre-
feet for local construction contractors (Department of Water Resources Management, Water
Use Fee Policy, June 18, 1996).

Window Rock Subarea

The Window Rock Subarea includes the Fort Defiance and St. Michaels Chapters. Both of
these communities have been designated by the NDED as economic development areas.
Window Rock, Arizona is also the capital of the Navajo Nation. The NTUA system in
Window Rock is the largest NTUA system on the Reservation. It has more than 2,800
connections. The 1990 census population of this subarea was 11,767 and the projected
population by the year 2040 is 40,052. The annual water production in 1998 was
339,767,000 gallons (1,043 acre-feet).

Approximately 70 percent of the Window Rock water supply comes from the Black Creek
Alluvium. These wells have yields up to 270 gpm and their depths range from 30 to 140
feet. However, this alluvial system is fully developed and very susceptible to droughts. To
increase storage and recharge to the alluvial system during droughts, in 1984 the Indian
Health Service built Blue Canyon Dam near Fort Defiance. Due to the limited surface water
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5.211

supply and seepage into the faults underlying the reservoir, this 1,900 acre-foot reservoir has
only filled once since it was constructed. Although a portion of the seepage loss recharges
the Black Creek Alluvium, Blue Canyon Dam provides little recharge during droughts.

The remaining 30 percent of the Window Rock water supply is derived from the Slick Rock
Well field east of Window Rock and from wells in the De Chelly Sandstone in the St.
Michael’s area. These wells all exceed 800 feet in depth. The Slick Rock well field, which
has a static water level 700 feet deep, derives its water from the Gallup Sandstone. NTUA
reports that the static water level in the Slick Rock area has declined 250 feet.

Thoreau - Smith Lake Subarea

The Thoreau - Smith Lake Subarea includes the Chapters of Baca/Haystack, Casamera Lake,
Smith Lake and Thoreau. This subarea is not part of the Project’s service area. This subarea
has been included in this analysis because it currently exports groundwater to Chapters that
are part of the service area. After the Project is completed, these exports will be reduced or
eliminated. These Chapters are primarily located in the Rio San Jose watershed which is
tributary to the Rio Grande. The 1990 population of this area was 3,600 and the projected
population by the year 2040 is 12,253. Its annual water production in 1998 was 86,193,000
gallons (193 acre-feet). Much of this water is conveyed to the Church Rock Area from the
Glorietta, Dakota and Morrison formations. Based on well logs for Thoreau the maximum
well yield is 30 gpm and it is approximately 1,700 feet deep. For Smith Lake the maximum
well yield is 110 gpm and it is approximately 2,000 feet deep. Modeling of the Plains
Electric Generating Station indicated that 8,000 acre-feet per year withdrawals would result
in a water level decline of 40 feet in the Thoreau area.
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6.0 NON-STRUCTURAL ALTERNATIVES

The Rock Mountain Institute has defined water conservation as increasing the efficiency of water
use without diminishing the quality of services. In some cases conservation may allow communities
to downsize, defer, or avoid new water infrastructure. Water conservation may represent a non-
structural altemnative for meeting the Project’s purpose and need. At the very least water
conservation can reduce water consumption and the Project’s operation costs. Due to the Project’s
expense and environmental considerations, the communities in the service area will need to make
every reasonable effort to maximize the current water supplies. The objective of this section is to
evaluate the potential application of a water conservation program.

6.1 Water Conservation

Like any water supply alternative, water conservation needs to be evaluated based on its potential
yield and its potential costs. These issues were addressed in water conservation plans prepared for
the City of Albuquerque (Brown et. al 1996), the Santa Ynez Water Conservation District (Stetson
Engineers, 1992) and the City of Gallup Forty Year Water Plan (Shomaker 1991). For the Santa
Ynez Water Conservation District, Stetson Engineers evaluated the reported costs of reducing water
use with three approaches to water conservation: (1) public education, (2) incentive programs, and
(3) regulations.

6.1.1 Public education programs

The goal of public education programs is to increase water user awareness of habits that
waste water and to promote understanding in the community on water conservation topics.
Public information programs are relatively inexpensive. The California Department of Water
Resources (CDWR) estimated that a community will typically reduce water use by 4 to 5
percent if public information is the only conservation program offered by a water agency.
However, those savings largely depend on the number of water users already practicing water
conservation measures. The CDWR estimated that additional reductions in water use in a
community that already has a high level of community awareness, like the City of Gallup,
are closer to one percent at a unit cost of approximately $300 per acre-foot. In the 1984 Plan
Formulation and Environmental Statement, Reclamation expressed concemns over the long-

term effectiveness of voluntary programs.

6.1.2 Incentive programs

A more aggressive approach to water conservation is to financially reward water
conservation and penalize wastefulness. These incentives may include increasing the unit
cost of the water or implementing a seasonal fee structure to further encourage conservation
during peak demands periods. For residential users the response to conservation incentives
tends to vary with household income. For commercial users the response to water
conservation incentives depends on the relative cost of water compared to the total operating
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costs. Stetson Engineers estimated that the cost of an education program combined with an
incentive program targeting a 15 percent reduction has a unit cost of $990 per acre-foot.
However, in acommunity like Gallup that has already adopted above average water rates and
a seasonal rate structure, the resulting unit costs needed to reduce water use an additional 15
percent will be higher. The City’s water plan cites the following studies:

o A study by the Colorado Water Resources Research Institute indicates that increasing
water rates from $0.43 to $0.86 per thousand gallons (a 100 percent increase) reduced
consumption by 25 percent.

. A study of water rates in the City of Santa Fe demonstrates that increasing water rates
from $1.60 to $4.06 per thousand gallons (a 151 percent increase) reduced
consumption by 39 percent. )

. A study by the Texas Department of Water Resources indicates that a 10 percent
increase in water rates results in a 3 percent reduction in municipal water use.

. A study by the California Department of Water Resources indicates that a 10 percent
increase in water prices, reduces inside residential use by 2.6 percent and outside
residential use by about 4 percent.

Most water utilities generate much of their revenue through the per-unit charge for water.
Consequently, increasing the unit costs may encourage water conservation and, at the same
time, increase the revenue needed to repay construction obligations and to pay for system
operation, maintenance and repair. If the water rate accurately reflects the cost of the service
and the value of water, then economically reasonable conservation incentives benefit both
the utility and its customers. However, if the unit cost of the water becomes too high, and
if the water use declines too much, the utility’s revenue declines. The water rate structure
must provide a stable income for the utility while conveying an accurate value for delivery
of the water. A well designed conservation program will achieve this balance over time and
will still provide enough price elasticity so that short term use reduction is still possible to
address emergencies and droughts (Brown, et al, 1996).

As shown in Figure 4.2, the overall per capita water use rates in the service area are already
among the lowest in the region. Per capita water use in Farmington and Albuquerque is 250
gallons per capita per day. By comparison, the per capita water use rate in Gallup is less than
170 gallons per capita per day. Navajo water users use far less. Significant, cost-effective,
water conservation opportunities may not be available due to the relatively high water rates
and low use.

The operation and maintenance expensive of the Project water may be greater than the
current water rates. This higher rate may result in water users utilizing the over drafted
groundwater before turning to the more costly pipeline supplies. Some type of pumping
restrictions in the Gallup area may be required.
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6.1.3 Regulatory programs

The CDWR suggested that the only way to achieve a 30 percent reduction in water use is
through a program combining public education, incentives and regulations. Based on the
Stetson study the unit cost for this type of program is $1,600 per acre-foot. Once again, for
a community with very little outdoor water use, the unit costs will be much higher. And,
according to Reclamation mandatory programs are less acceptable to the public.

The City of Gallup has recently raised water rates which should encourage water
conservation. According to the City of Gallup’s Forty Year Water-Supply Master Water Plan
the City has instituted water conservation regulations which:

. Prohibit any person from allowing potable water to flow from his property onto any
street.

. Prohibit the watering of streets with potable water.

. Restrict potable water usage by any person to 500 gallons per capita per day for soil

compaction, street and driveway construction, or any other construction except where
special permission has been granted.

. Prohibit the use of City fire hydrants or connections except by members of the City
Water or Fire Departments.

. Prohibit leaky pipes, taps and appliances.

. Set minimum water-use standards for new plumbing.

The City is also pursuing:

. A public information program to promote water conservation.

. Xeriscaping of City parks and facilities.

. Restricting turf areas in new landscaping.

Tiered water charges.
Restricting lawn watering.

Due to the low per capita water use rates, in the 1984 Plan Formulation and Environmental
Statement, Reclamation concluded that a water conservation plan would not work for the Navajo
communities in the study area. While conservation measures may help the City of Gallup meet short-
term needs, it was not a viable solution to meet long-term needs, and water conservation will not
address the problem of declining water quality. As a non-structural alternative, water conservation
did not meet the Project’s purpose and need.

6.2  Water Reuse
Although current safe drinking act regulations limit water reuse applications, water reuse can
significantly increase a community’s usable water supply. Under certain circumstances reclaimed

water can be used on outdoor landscaping and athletic facilities. The City of Gallup has
implemented several innovative water reuse projects to irrigate its golf course and athletic fields.
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On the Navajo Nation, irrigated landscaping is very limited and most wastewater ends up in sewage
lagoons or evaporation ponds. The Navajo Nation and Reclamation have contracted with Westlands
Resources to investigate water reuse opportunities. Appraisal level studies have been conducted in
Tuba City and Ganado. The Nation Park Service has received a grant from the Arizona Water
Protection Fund to use NTUA effluent in Ganado for a riparian restoration project.

Out of necessity within the next couple of decades “toilet to tap” water reuse systems will become
commonplace across the West. At the current time there are no direct effluent-to-drinking water
systems in use in Arizona or New Mexico. To make the concept socially acceptable some type of
disconnect between the effluent and drinking water may be needed. For instance, if the treated
effluent can be recharged in the ground, treatment costs may be reduced and the concept becomes
more acceptable to the water users. Treated effluent may be more accepted for industrial uses than
residential uses. The reuse system may include normal oxidation, micro filtration, activated carbon
and disinfection.

Cost estimates by Westland Resources Inc. indicate that the capital cost of a toilet-to-tap system for
a community like Gallup is $16 per gallon. Meeting the current peak demand of 5.5 million gallons
per day will require a system with a capital cost of approximately $90 million. If the wastewater is
available, the cost of a system designed to meet the average 2040 demand will cost $165 million.
The estimated operation and maintenance cost is between $600 and $1,000 per acre-foot. Additional
distribution systems will also be required. Even if this approach could assure a water supply, these
unit costs far exceed the estimated cost of meeting the City of Gallup’s demand with the Project.

6.3  Conjunctive use of groundwater and aquifer storage

Grourndwater may be used conjunctively with the surface water supply to enhance the overall water
supply available for the Project. Three approaches for conjunctive use have been considered: (1)
utilizing wells during the summer when the water demand is at its peak, (2) supplementing the
Project’s surface water supply with groundwater during critical years on the San Juan River, and (3)
aquifer storage and recovery. These approaches are described in greater detail in the following
sections.

6.3.1 Utilize wells for peak summer demand

During the first few years of Project operation, the Project will have adequate capacity to
greatly reduce groundwater withdrawals. Eventually, however, the City of Gallup and
NTUA will need to utilize their wells for short periods during the summer when the water
demand is at its peak. By the year 2040 the City’s system will need to produce
approximately 1,400 are-feet of groundwater, primarily during the summer months. The
aquifers will be able to recharge during the remainder of the year. Although the City of
Gallup’s well fields may be able to supplement the total projected peak demands for a short
period of time, it is unlikely that they will be able to replace the total projected summer
demand.
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6.3.2

6.3.3

The estimated recharge to the source aquifers is very low, far less than current withdrawals.
As the water demand increases over the next 20 years, without the Project, the demand to
recharge ratios will become far less favorable. In conclusion, during the early life of the
Project, the 1.3 peaking capacity in the system will greatly reduce, or eliminate, the City’s
dependence on groundwater. By the year 2040, groundwater will be needed to help meet the
summer peak demands.

Supplemental groundwater during critical years

Theoretically, groundwater could supplement or replace the Project’s surface water supply
during critical years on the San Juan River. These critical years would depend on the flow
recommendations adopted by the San Juan River Recovery Implementation Program to assist
the recovery of the endangered species in the San Juan River (Holden 1999). These flow
recommendations are intended to mimic the natural hydrograph of the San Juan River. These
recommended flows require releases from Navajo Reservoir with the appropriate duration
and frequency. However, based on the historic flow data, the critical period during which
the recommended flows would have been most difficult to achieve lasted for seven years.
Consequently, the USFWS may expect a commitment of seven acre-feet of groundwater to
off set an acre-foot of proposed surface water depletion. This option is not practical for these
groundwater aquifers.

Aquifer storage and recovery

In a January 26, 2000 letter to the City, John Shomaker and Associates, Inc., presented a
technical review of aquifer storage. Based on that review, it may be possible to store and
recover Project water. Eventually, it may also be economically possible to store and recover
treated wastewater. Conceptually, production wells in the Yah-ta-hey and Santa Fe well
fields would be used as injection wells during periods when water is available in excess of
the City’s demand. This water would then be available during periods when surface water
is not available in adequate amounts. During the first years of the Project the City may only
be able to utilize approximately 4,500 acre-feet per year out of the total Project allocation of
7,500 acre-feet. The difference may be available for recharge. This approach has been
successful in other communities. The City of Santa Fe is recharging water and is proposing
to expand its program with Title XVI funds. Typically the storage and recovery cycle is
seasonal. With a seasonal cycle the stored water does not have enough time to move far from
the recovery well, and the groundwater head does not have enough time to dissipate to pre-
storage levels before the water is recovered.

Shomaker notes that the source aquifers for the City of Gallup are confined, and that they
have very low hydraulic conductivities and storage coefficients. Because of the low
conductivity, groundwater movement is relatively slow. For these reasons, the injected water
would stay within reach of a recovery well for a longer than typical period, and the rise in
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water levels would take a long time to dissipate. Therefore, a longer recovery period might
be feasible. Injecting Project water may restore part of the large decline in water levels in
the wells and extend the life of the fields beyond the limits predicted by the City. The cost
of storing this water would be partly offset by a reduction in the pumping lifts. Shomaker
speculates that the water levels are so deep that water may be injected successfully by gravity
flow, requiring no pumping. Agquifer storage is especially sensitive to the quality and
chemical characteristics of the water. Shomaker concludes that the concept is worth
considering. But, a complex analysis is needed before the feasibility of the concept can be
determined.
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7.0 SURFACE WATER SUPPLY OPTIONS

With more than 40 percent of the Navajo population lacking domestic water, and static water levels
in the City of Gallup’s well fields declining by hundreds of feet, the need for the Navajo-Gallup
Water Supply Project is clear. Numerous investigations have found that additional groundwater
sources are inadequate, and that they can only temporarily delay water supply shortfalls. This
conclusion was presented in the 1976 Tumey report which was the basis for the 1984 Plan
Formulation and Environmental Statement. The objective of this section is to present the advantages
and disadvantages of various surface water sources for the Project. While the following discussion
adheres to the context of the 1922 Colorado River Compact and the 1948 Upper Colorado River
Basin Compact, it should be noted that the Navajo Nation firmly believes the allocations in these
compacts do not limit the Navajo Nation’s claim to water within the Colorado River system.

Sources of surface water that were considered for the Project demand within New Mexico include:
(1) acquisition of private water rights or options, (2) a San Juan River contract for water with the
Department of the Interior, (3) a San Juan River contract for water from the Jicarilla Apache Nation
(Apache Nation), (4) Navajo Indian Irrigation Project water, and (5) Navajo Nation non-NIIP water.
Approximately 25 percent of the Project’s water demand is in the Lower Colorado River Basin
within the State of Arizona. For addressing the Arizona demands the Navajo Nation is investigating
Central Arizona Project water and other main-stem Colorado River water. These water supply
options are discussed in greater detail below, followed by a conclusion.

7.1  Acquisition of private water rights or water options

One option for providing a permanent water supply for the Project is to purchase private water rights
or water options from water users within the San Juan River Basin. One advantag/e of acquiring
private water rights is that these existing depletions have been included in past Section 7
Consultations with the USFWS and will most likely be included in future consultations. Through
these consultations the USFWS determines which additional depletions can occur in the San Juan
River basin without causing jeopardy to the endangered fish. Identifying water within the baseline
reduces, but does not necessarily eliminate, the complications associated with compliance with the
Endangered Species Act. Another advantage of acquiring private water rights is that these water
rights are within the State of New Mexico’s Upper Colorado River Basin compact allocation.

Although private water rights may have a senior priority date, they may not have a full water supply
every year. Furthermore, these water rights do not come with a storage right behind Navajo Dam.
They would not be subject to the Colorado River Storage Project Act (CRSPA) fee which is
approximately $60 per acre-foot. However, if this water is conveyed through the NIIP facilities it
would be subject to an administration fee for the use of Navajo Reservoir as a point of the diversion.
The administration fee is less than the CRSPA fee.

The primary disadvantage to purchasing private water rights is that they are not cheap. Long-term

water contracts in the Colorado River Basin frequently cost $2,000 to $5,000 per acre-foot. Recent
small transactions in the Farmington area have been for approximately $1,500 per acre-foot. At that
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price, water for the City of Gallup’s demand could cost between $11 and $20 million and water for
the Navajo demands could cost in excess of $40 and $70 million.

Another disadvantage of purchasing water rights is that the depletions associated with these water
rights will need to be transferred to the Project. It is very likely that these transfers will be protested
by numerous parties within the Basin. The effect of the depletions that may be transferred will be
closely scrutinized. If downstream depletions are to be transferred upstream to the Navajo Reservoir,
a large number of water users may claim to be impacted. The Office of the State Engineer has a
process for administrating transfers. However, these hearing processes may become complicated,
protracted and expensive. A final disadvantage is that private water rights within the San Juan River
Basin, even those purchased by the City of Gallup, may not necessarily be exempt from any ultimate
federally reserved water rights claim exerted by the Navajo Nation.

Acquiring water options for San Juan River water would most likely be less expensive than
purchasing water rights. These water options may take the form of forbearance agreements. Under
these forbearance agreements current water users would agree that if there is a call on the river to
meet either the flow recommendations or the compact requirements, then those water users would
agree to discontinue their uses. These water options would not necessarily be exercised every year.
Presumably the need to exercise an option would be based on the water supply forecast for the San
Juan River and the flow recommendations in effect at that time. As a practical matter, itis unlikely
that these options would be exercised at least until NIIP and the ALP projects begin to fully utilize
their allocations.

7.2 A San Juan River water contract with the Department of the Interior

The City of Gallup has no water rights for San Juan River water, nor does it have any San Juan River
water under contract. During the 1950's and 1960's the City of Gallup filed three notices of intent
to divert water from the San Juan River. After the construction of Navajo Reservoir, the State
Engineer indicated that the City would need a contract with the Secretary of the Interior for water.
In 1966 a contract for 7,500 acre-feet of water was drafted and several meetings were held between
Reclamation and the City of Gallup to work out the details. That contract was never finalized. In
1967 the ISC recommended, and the Secretary of the Interior granted, a temporary allocation for the
City of Gallup of 7,500 acre-feet per year through the year 2005. In the 1988 Hydrologic
Determination Reclamation identified 24,000 acre-feet of water in New Mexico and 7,000 acre-feet
of water in Arizona that was temporarily available from the San Juan River for the Navajo-Gallup
Water Supply Project through the year 2039. In a letter dated November 22, 2000 from Kelsey A.
Begaye, President of the Navajo Nation and John Pena, Mayor of the City of Gallup to Eluid
Martinez, Commissioner of Reclamation, the Project participants request separate water contracts
from the Navajo Reservoir Water Supply. The Navajo contract would be for 29,300 acre-feet per
year and the City of Gallup contract would be for 7,500 acre-feet per year.

Several important issues need to be addressed by the authorizing legislation before this water could

be contracted by the Secretary. These issues are summarized in a letter dated June 30, 1994 from
Rob Luethhouser, Reclamation to the Project participants and include:
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The Navajo-Gallup Water Supply Project was never specifically authorized by Congress as
part of the Colorado River Storage Project Act (CRSP). Consequently, the Project is limited
to temporary water contracts from Navajo Reservoir.

CRSP temporary water service contracts for municipal and industrial uses are authorized by
Section 9(c)(2) of Reclamation Project Act of 1939. However, they are limited to a
maximum term of 40 years. Contract renewal may be subject to the extent of other water
developments in the San Juan River Basin. The long-term dependability of contract water
needs to be evaluated.

Before any temporary contract from Navajo Reservoir can be allowed to extend past the year
2039, the 1988 Hydrologic Determination must be officially updated and approved by the
Secretary of the Interior, and transmitted to Congress.

Due to specific language in the authorizing legislation of NIIP (Public Law 87-483), any
additional 40-year contracts from Navajo Reservoir must be authorized by Congress.
Congressional approval may take several years.

Other issues that need to be addressed before contracting new water from the San Juan River include:

A new contract will require an examination of future depletions in the Upper Basin. The
determination of when, and if, the Upper Basin exceeds its allocation depends in part on
various interpretations of the river compacts. Based on Reclamation’s 1967 Hydrologic
Determination, an additional 100,000 acre-feet of water was temporarily allocated to the
State of New Mexico through the year 2005. This 100,000 acre-foot block of temporarily
allocated water includes 7,500 acre-feet for the City of Gallup. Based on the Department of
the Interior’s interpretation, 5.8 million acre-feet per year of Upper Basin depletion was set
as an upper limit for planning purposes. According to Reclamation’s 1988 Hydrologic
Determination, New Mexico’s Upper Basin water allocation of 669,000 acre-feet per year
will be exceeded by 74,000 acre-feet by the year 2039. Consequently, Reclamation limits
new contracts. The current Reclamation administrative policy limits new contracts to 25
years.

The Upper Basin States do not agree with the Department of the Interior’s interpretation that
they are limited to 5.8 million acre-feet per year. Under the State’s interpretation, the State
of New Mexico is entitled to 727,000 acre-feet of depletion per year. In a letter dated
December 13, 1973 from Steve Reynolds, the New Mexico State Engineer, to James A.
Bradley, Regional Director, Southwest Region, Reclamation the State Engineer writes “Itis
New Mexico’s position that under a correct interpretation of the compact’s provisions, the
full 100,000 acre-feet of consumptive use from Navajo Reservoir contracts would be
available in perpetuity,” and “New Mexico’s view is that there is sufficient water available
from the San Juan River Basin to Supply Gallup 7,500 acre-feet annually for at least 50
years.”
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In December1999 the Upper Colorado River Commission updated the depletions presented
in the previous determinations. Based on the updated tables, the State of New Mexico will
not exceed 669,000 acre-feet of depletion until sometime between 2030 and 2040. And, it
may be possible for the Project participants to develop new water contracts based in part on
the Upper Basin’s unused allocation through the year 2060.

. Even if a new-contract is granted, these depletions have not been included in previous
Section 7 Consultations with the USFWS. The San Juan River may not be able to
accommodate additional depletions without jeopardizing the endangered fish.

. The overall impact of a new contract on Indian Trust Assets within the San Juan River Basin
will need to be evaluated by the Department of the Interior. Four Indian tribes including the
Southem Ute Indian Tribe, the Ute Mountain Ute Tribe, the Jicarilla Apache Nation, and the
Navajo Nation, may have concems regarding the potential impacts.

. The City of Gallup in New Mexico and Window Rock in Arizona are geographically located
in the Little Colorado River Basin which is tributary to the Lower Colorado River Basin.
The provisions of the 1948 Upper Colorado River Basin Compact need to be addressed to
utilize an Upper Basin allocation of water in either the Gallup or Window Rock subareas.

7.3  Contract water from the Jicarilla Apache Nation

The recent Jicarilla Apache Nation settlement includes 25,500 acre-feet of depletion per year of the
Navajo Reservoir supply that may be available for marketing within the State of New Mexico. The
Apache Nation is pursuing a variety of development options for using its San Juan River Basin
depletions including potential third party contracts and on-reservation water projects. Consequently,
under certain circumstances, the Apache Nation may be amenable to providing some water for this
Project.

The Apache Nation water has a quantified water right and shares priority with other Navajo
Reservoir users. Unlike other Navajo Reservoir contracts with the Secretary, the Secretary has
already determined that sufficient water is available to fulfill the Apache Nation’s settlement. While
third party contracts for Apache Nation water must be approved by the Secretary (through his
designee with Reclamation), no further Congressional action is necessary for the use of Apache
Nation water. In addition, these depletions will be recognized in future hydrologic determinations,
while the Navajo-Gallup Project water may not.

If Apache Nation water was made available for this Project under terms favorable to the Apache
Nation, they would have incentive to support the Project during Section 7 Consultation with the
USFWS and during NEPA compliance. In addition, because the Apache Nation already has a
contract with the Secretary, a subcontract with the Apache Nation eliminates the need for a new
Secretarial water use contract out of Navajo Reservoir. This subcontract may require an annual
construction payment currently set at $2.60 per acre-foot, and a payment for the proportionate share
of the operation and maintenance of Navajo Dam.
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However, a long-term Apache Nation water lease may not be cheap, and it may not be less expensive
than leasing private water rights. In addition, the Apache Nation water has not been included in
recent environmental baselines for previous consultations under Section 7 of the Endangered Species
Actin the San Juan River Basin. Consequently, even with an Apache Nation subcontract, it may not
be possible to meet the new San Juan River flow recommendations for the additional depletions
needed for this Project.

The City of Gallup, as well as the Navajo Nation, need long-term, essentially permanent municipal
water supplies. However, the Apache Nation may be more inclined to support a short-term contract.
Any arrangement with the Apache Nation will need to consider an equitable renewal clause. Such
a clause may be able to reference future water prices against some mutually agreed upon
benchmarks. Even with these limitations, the Apache Nation water may provide a short-term
“bridge,” allowing the Project to proceed until broader water rights settlement issues for the Navajo
Nation can be resolved, or additional depletions are made available through the Recovery Program.

74  Navajo Indian Irrigation Project water

The Navajo Indian Irrigation Project was authorized in 1962 by Public Law 87-483. This public law
authorized the Secretary of the Interior to construct, operate, and maintain NIIP for the principal
purpose of fumishing irrigation water to approximately 110,630 acres of land. NIIP consists of the
initial land development, water distribution system, water delivery, roads, and other infrastructure.
In 1970 the Navajo Nation created the Navajo Agricultural Products Industry (NAPI) to run the
agricultural business venture and take responsibility for operating the NIIP facilities. The boundaries
of NIIP are shown in Figure 2.1.

NIIP is approximately 60 percent complete with 64,000 acres developed. In 1999, NIIP diverted
193,100 acre-feet of water from Navajo Reservoir and depleted 129,571 acre-feet of San Juan River
water. Based on an average unit depletion of 2.44 acre-feet per acre, at full build-out, with all of the
Project acreage irrigated, NIIP will deplete approximately 270,000 acre-feet per year of San Juan
River water. Based on the current overall Project irrigation efficiency, NIIP would divert
approximately 337,500 acre-feet of water (Navajo Indian Irrigation Project Biological Assessment,
June 11, 1999, Keller Bliesner Engineering and Ecosystems Research Institute Inc.).

NIIP has successfully consulted with the USFWS on approximately 270,000 acre-feet of depletion
which according to the USFWSS can be depleted without jeopardizing the endangered fish. However,
NIIP was only able to acquire the water it needs to complete Blocks 9, 10, and 11 by shifting more
than 16,000 acre-feet of baseline depletions away from the Hogback and Fruitland imgation projects.
Even so, NIIP’s depletions may include two types of water that may under certain circumstances be
available for municipal use: unused NIIP water and forbearing the use of NIIP irrigation water.
These options, which will need to overcome considerable legal and political hurdles, are described
in the following sections.
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Municipal use of unused NIIP Water

At current funding levels, it will take more than 18 years to complete NITP. This completion
date delays the time when NIIP can provide all of the benefits that are envisioned. A revised
completion schedule to complete NIIP by the year 2009 has been proposed by Reclamation,
NAPI and the BIA. The revised schedule assumes that the financial and environmental
challenges can be addressed, enabling all 110,630 acres of land to be developed as soon as
the year 2006. The drains, the system control and data acquisition facilities, and Gallegos
Dam would be completed by the year 2009.

Consequently, there is a six to 18 year period during which unused NIIP water, which has
undergone Section 7 Consultation, may be available. Sequencing the construction of NIIP
with this Project may enable NIIP to realize some benefits from this water resource until it
can be used for irrigation. However, several issues need to be addressed before this water
can be used for municipal purposes.

The authorized purposes of the NIIP facilities include conveying water for municipal,
domestic, and industrial uses, and for other beneficial purposes. The Secretary is authorized
to provide capacity for municipal and industrial water supplies or miscellaneous purposes
over and above the diversion requirements for irrigation of NIIP, but such additional capacity
will not be constructed and no appropriation of funds for such construction will be made
until contracts have been executed which provide satisfactory assurance of repayment of all
costs properly allocated.

Even if the Navajo Nation is willing to convert unused NIIP water from irrigation uses to
municipal uses, under the present contract the Secretary of the Interior is not authorized to
deliver water for uses other than irrigation. NIIP’s statutory authorization, and the INavajo
Nation’s contract with the Secretary of the Interior, allocate to NIIP an average annual
diversion of 508,000 acre-feet of water per year from the San Juan River for the principal
purpose of furnishing irrigation water to approximately 110,630 acres of land. Itis presently
unresolved whether (and how) NIIP irrigation water can be used for municipal and industnal
purposes. Furthermore, the Secretary has no authority to contract for the delivery of any
water from Navajo Reservoir which would impair the availability of water for the irrigation
of 110,630 acres of Navajo Indian land.

In addition, if irrigation water is transferred away from any of the 110,630 acres, Navajo
Dam and Reservoir may have separable costs allocated to NIIP which could become a
repayment obligation. And, a portion of the NIIP capital costs associated with the idled
acreage could also become a repayment obligation. Presumably these issues can be
addressed through the Project’s enabling legislation.

A more critical issue is that unused NIIP water is only temporarily available, perhaps for a
six to 18 year period. The municipal demand, however, requires a nearly permanent supply.
Committing this water temporarily to non-NIIP municipal water demand creates significant
disincentives for the completion of NIIP, and it may eventually result in conflict between
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the irrigation and municipal uses. Even with these concemns, the unused NIIP water may be
able to provide a short-term “bridge,” allowing the Project to proceed until biological and
water rights settlement issues can be resolved.

. A forbearance agreement for NIIP water

Another water supply option is for the Navajo Nation to enter into a forbearance agreement
to provide water for municipal needs. Unlike the “unused” water described in the previous
section, under a forbearance agreement NIIP would forbear the use of a specific volume of
water that it could otherwise make use of for a designated period of time. This foregone use
may come at the expense of not irrigating a specific number of acres. Based on an average
depletion of 2.44 acre-feet per acre, the Gallup water supply would require idling or
fallowing, approximately 3,000 acres and the Navajo demand would require approximately
10,000 acres.

Instead of idling acreage, it may be possible to change the proposed crop mix to include
crops that require less water, or to under irrigate some of the irrigated crops in the current
mix. However, these approaches have agronomic impacts on NIIP including lower revenue,
fewer jobs, and greater risk of crop failure.

Another approach is to improve the overall irrigation efficiency at NIIP. Most, but not all,
of the water diverted by NIIP is depleted directly by the crops. However, much of the
reported irrigation inefficiency returns to the San Juan River (Keller-Bliesner, 1999). This
portion of NIIP’s diversion is not credited against NIIP’s San Juan River depletions.
However, some portion of the water diverted by NIIP is depleted by a variety of causes
including evaporation in the canals and from the sprinklers. The State of New Mexico refers
to these losses as incidental depletions. If improved irrigation technology can be deployed
at NIIP, these incidental depletions may be reduced. Theoretically, reducing NIIP’s overall
depletions from 2.44 to 2.1 acre-feet per acre, or 11 percent, would result in a depletion
saving that could provide water for the Navajo Gallup Project’s entire municipal demand.

Some of this technology, such as improved sprinklers, is relatively straightforward. Other
techniques, such as improving the match between water application and climate conditions,
require extremely vigilant management. Still other techniques, such as adding amendments
to the soil to reduce infiltration losses, are still experimental. All of these techniques hold
promise for reducing NIIP’s depletions. Due to the expense of moving water from Navajo
Reservoir to the NIIP fields, reducing these depletions offers some economic benefit to NIIP.
However, none of these methods are inexpensive, and they all have agronomic impact. And,
under its current Biological Opinion, NIIP is already commutted to improving its overall
efficiency by 10 percent, from 55 percent to 65 percent. Even so, eventually, this approach
may result in water that can be utilized for a long-term municipal water supply. However,
the potential promise must be weighed against the unknown agronomic costs. The trade offs
between increasing efficiency and impacting NIIP should be investigated by the Project
participants.
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If NIIP water is converted from an irrigation to a municipal use, a repayment obligation may
exist for costs against the Indian owned land that is idled. In addition there may be conflicts
between state and federal law. From the State of New Mexico’s perspective, agricultural
water rights can only be transferred from irrigated land if the irrigated land is fallowed or dry
farmed. These water rights only include the consumptive use of the crop, not the incidental
losses. Since there is no inherent right to the incidental losses, reducing them does not “free
up” water that can be transferred between water users. From the irrigators’ perspective, the
main incentives for conserving water in this manner are to lower pumping costs and to make
more water available to the crops during times of shortage. _

In conclusion, although NIIP has a relatively large amount of water that has undergone
Section 7 Consultation and other environmental compliance, forbearance agreements for
NIIP water will not be simple or inexpensive. These agreements would need.to be developed
around the current contractual constraints and without creating disincentives to the
completion of NIIP. However, this option may provide a bridge until broader water issues
are resolved.

7.5  Navajo non-NIIP water

One option to provide a water supply for the Navajo-Gallup Water Supply Project is for the Navajo
Nation to assume the responsibility for guaranteeing depletions out of water supplies allocated to the
Navajo Nation, either through existing statutes or an eventual settlement of the Navajo Nation’s
federally reserved water claims. Such an approach saves the City of Gallup from having to deal
directly with the San Juan Basin interests, and provides the Navajo Nation the opportunity to
redistribute its water resources consistent with its internal policies.

The primary disadvantage with this approach is that the Navajo Nation has very limited non-NIIP
water in the San Juan River Basin that has a quantified water right and that could be leased to
Gallup. For instance, as a result of its Section 7 Consultation with the USFWS, unused water from
the Shiprock irrigation projects has already been temporarily utilized by NIIP to ensure that NIIP’s
construction can continue. When this depletion is restored to the Shiprock irrigation projects, it may
under certain circumstances in the future, be available for the Navajo-Gallup Project. However,
utilizing Navajo Nation water to meet non-Navajo municipal demands raises issues that will need
to be addressed.

The Navajo Nation is concerned that using the non-NIIP water for the Navajo-Gallup Project may
hinder other future Navajo water development. Even if Navajo non-NIIP water becomes available
under favorable terms, it will not necessarily be less expensive than acquiring private water rights.
Consequently, in the short-term, this non-NIIP water option may not meet the City of Gallup’s need
to secure a long-term water supply.
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7.6  Central Arizona Project or other Main-stem Colorado River water

The 1988 Hydrologic Determination identified 7,000 acre-feet of water in the Upper Basin of
Arizona for the Arizona portion of this Project. However, the most recent Reclamation Consumptive
Use and Loss Report for that area does not identify depletions for this Project. Water allocated to
the Lower Colorado River Basin may fit most readily into existing Compact allocations for use in
Lower Basin areas like Window Rock, Arizona. For instance. the Navajo Nation is in the process
of adjudicating its Little Colnrado River water rights. Through that adjudication a modest amount
of Central Anzona Project water may be available to address on-reservation needs in the Window
Rock Subarea. However, many of the Central Arizona Water Conservancy District constituents are
opposed to water leaving that district’s service area. Other scenarios are to acquire non Central
Arizona Project main-stem water or lower priority non-municipal water.

Procuring Central Arizona Project water or other main-stem Colorado River water may be expensive.
It will also require an adequate accounting system to ensure that system gains and losses are
accurately calculated, and that other issues such as lost power revenues and increased salinity are
addressed. Reclamation has initiated work on an Environmental Impact Statement on the Allocation
of Water Supply and Expected Long-term Contract Execution for the CAP. The results of that study
may have a direct impact on this water supply option.

7.7 Conclusions

All of the water supply options pose difficult challenges. One option for a water supply is the
outright acquisition of water rights within the environmental baseline from a willing seller.
Unfortunately, this option is, in the short-term, the most expensive. Depending on the specific
conditions, acquiring water options may be less expensive. The City of Gallup can approach either
the Navajo Nation or the Jicarilla Apache Nation for a lease. However, the longer the lease, the
more expensive the terms will become.

Even though the Navajo Nation has the paramount water right in the San Juan River Basin, that right
has not been fully quantified. Consequently, the Navajo Nation shares some of the same water
supply obstacles as the City of Gallup in meeting its long-term water supply needs. Until there is
a fully quantified water right, the Navajo Nation can convert NIIP irrigation water to municipal use,
acquire water from willing sellers or willing leasers, or join the City in pursuing a new Secretarial
water contract. Such a contract could secure the Project water until the interpretation of the
compacts and the Navajo Nation’s water rights are resolved. With respect to compliance with the
Endangered Species Act, it may be possible to work with various entities that have water in the
currently described environmental baseline to ensure that specific depletions will be scheduled in
a manner that provides an opportunity for this Project to deplete water during an interim period.

The City and the Navajo Nation have approached the Commissioner of Reclamation for two new

water contracts. These Secretarial contracts will require the tacit support of the Indian tribes in the
basin. For instance, the water that may be available for the City through their proposed contract may
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be water that would otherwise be included in a Navajo water rights settlement. Or, it may affect
existing Navajo or Apache Secretarial contracts. Although a Secretarial contract does not provide
a permanent guarantee of water, even under the most restrictive interpretation of the compacts, the
full water supply should be available at least through the year 2060. According to the interpretation
by the State of New Mexico, the supply should be available for a much longer period. A contract
with the Secretary may also result in the smallest short-term financial burden to the City and the
Navajo Nation.
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80 NAVAJO-GALLUP PROJECT STRUCTURAL ALTERNATIVES

The principal objective of this technical memorandum is to describe Project configurations that may
meet the Project’s purpose and need, and that are acceptable to the participants. The configurations
presented in this technical memorandum are the product of more than 40 years of progressively
refined analysis. The location of the point of diversion has critical hvdrologic implications for the
endangered species in the San Juan River which have yet to be fully evaluated. Therefore, this
technical memorandum presents two distinct configurations:

. The first alternative is the San Juan River Alternative. This alternative would divert water
directly out of the San Juan River below the confluence of the La Plata and San Juan Rivers
and then south along Highway 666 to Yah-ta-hey.

° The second alternative is the NIIP Alternative. This alternative would route water through
the Navajo Indian Irrigation Project (NIIP) Main Gravity Canal to Moncisco Reservoir and
then south along the Transwestern Pipeline corridor to Yah-ta-hey.

As proposed, both alternatives provide water to the same service area. These alternatives are shown
in Figures 2.1,2.2, 8.1 and 8.2. By the year 2040 the Project will divert 36,600 acre-feet and deplete
34,700 acre-feet from the San Juan River. The remaining municipal demand will be met with 4,680
acre-feet from the Animas La Plata Project, 3,200 acre-feet of groundwater production by the Navajo
public water systems, and 1,400 acre-feet of groundwater production by the City of Gallup.

The NDWR investigated additional groundwater development for the Navajo communities in the
Project area. One scenario is to provide the entire municipal demand with groundwater. In most
cases this scenario is not viable at any cost because groundwater supplies are inadequate to provide
a reliable, long-term water supply. The other preferred scenario is to develop a conjunctive water
supply based on the sustainable yield of the groundwater. The conjunctive groundwater component
reduces the cost of the surface water system and the required depletions from the San Juan River.

The major system elements are:

. The diversion from the San Juan River and conveyance along Highway 666 (The San Juan
River Diversion Alternative)

° Routing water through the NIIP facilities and conveyance along the Transwestern Pipeline
Corridor (The NIIP Alternative)

° Service to the municipal subareas

. Water treatment

4 Wastewater treatment

° Terminus storage

. Project rights-of-way

. Other direct and indirect costs

. Operation and Maintenance
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8.1 The San Juan River Diversion Alternative

The San Juan Diversion would divert approximately 33,000 acre-feet per year directly from the San
Juan River. The average diversion is 46 cubic feet per second and the peak diversion is 60 cubic feet
persecond. A treatment plant, settling basin, and regulating reservoir would be constructed near the
point of diversion. Compared to the water in the NIIP canals, the water quality of the San Juan River
is lower and it may require additional treatment. From the treatment plant, the pipeline alignment
proceeds south along Highway 666 to Yah-ta-hey. At Yah-ta-hey one lateral follows Highway 64
east to Window Rock and another lateral goes south along Highway 666 to the City of Gallup and
surrounding areas. Another lateral from Twin Lakes goes east along Indian Route 9 to Dalton Pass.
Storage tanks and re-chlorination facilities are included in the Project. This alternative is shown in
Figures 2.1 and 8.1.

To service the eastern portion of the Navajo Reservation, a separate pipeline, referred to as the Cutter
Lateral, will be constructed. This diversion would divert approximately 3,500 acre-feet per year with
an average diversion of 4.6 cubic feet per second and a peak diversion of six cubic feet per second.
This pipeline will originate at a treatment plant to be constructed at Cutter Reservoir. The Cutter
Lateral will convey water from the treatment plant south to Huerfano, follow Highway 44 to Nageezi
and then south to Torreon. Cutter Reservoir is a part of the NIIP canal system and it receives water
from Navajo Reservoir. The Cutter Lateral may also be able to convey water to the Jicarilla Apache
Nation. This lateral is shown in Figures 2.1 and 8.1.

There may be greater hydrologic flexibility if the main point of diversion is located on the San Juan
River below the confluence of the La Plata and San Juan Rivers than if it is located upstream at
Navajo Reservoir. This flexibility may make it easier for the Project to be operated in a manner that
will satisfy the San Juan River Recovery Implementation Program’s flow recommendations.

For the cost estimates presented in this technical memorandum, it has been assumed that the San
Juan River Diversion Alternative would use the existing San Juan Generating Station Diversion
Structure. This structure is located on the San Juan River at river mile 166, downstream of the La
Plata River confluence and upstream from the Chaco Wash. However, other diversion points such
as at the Hogback Diversion Structure and a Ranney infiltration gallery will also be considered.

8.1.1 Potential San Juan River Points of Diversion

During the 1980's and 1990's several points of diversion were evaluated including: (1) direct
diversions out of the San Juan River, (2) collection of NIIP subsurface drainage return flows,
(3) a direct pipeline from Navajo Reservoir, (4) developing groundwater and (5) routing
water through the NIIP Main Canal to Moncisco Reservoir. Diverting water directly from
the San Juan River is evaluated in this section.

Reclamation investigated two new sites for the diversion structure: (1) upstream from the

Fruitland Diversion Structure, and (2) a Ranney infiltration gallery. The impacts of the new
diversion on the endangered fish species may be minimized if the Project utilizes an existing
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diversion structure. Five sites at existing diversions were also evaluated: (1) the diversion
for the Fruitland Irrigation Project, (2) the NTUA intake in Shiprock, (3) the BHP diversion
to Morgan Lake which provides cooling water to the Four Corners Power Plant, (4) the APS
diversion to the San Juan Generating Station, and (5) the diversion for the Hogback Irrigation
Project. The potential points of diversion are described in the following sections.

The locations of these diversions are shown in Figure 8.3 and they are described in greater
detail in the following section. Other small diversions used by the Lower Valley Water
Users Association and the Lee Acres Hammond Irrigation Project diversion may also need
to be evaluated. All of the proposed diversion sites could be connected to the existing and
proposed Farmington to Shiprock pipelines.

Potential Diversion Site #1: Upstream from the Fruitland Diversion Structure

Reclamation assessed direct diversions out of the San Juan River for the 1984
Environmental Statement, and again in 1996 (Water Supply and Storage Options,
Gallup Navajo Pipeline Project, Engineering and Cost Estimates, Appraisal Level
Report, 1996, Reclamation). Reclamation evaluated a pipeline, pumping plant,
pipeline outlet structure, 1,800 acre-foot storage facility and appurtenant structures.
The total estimated cost for construction including the pipeline and pumping plants,
dam, power lines, and relocation of utilities and archeological mitigation is $58
million in 1996 dollars ($64 million in 2000 dollars). This estimate includes five
percent for unlisted items and 20 percent for contingency. This configuration would
require an 800-foot lift from the intake pipeline. With a power demand rate of
$3.54/kw/month and an energy rate of $0.008 kWh, the annual power cost at full
build out would be $414,000 or approximately $13.80 per acre-foot. The estimated
field cost of the diversion structure is $2 million.

In addition to the diversion facilities, a lined regulating pond with a capacity of
approximately seven percent of the annual demand, or 1,500 acre-feet of the total
annual diversion, may be required to provide water when the water quality of the
river is low and the pumps must be shut down. This pond has an estimated field cost
of $9.6 million.

The point of diversion has critical hydrologic implications for the endangered species
in the San Juan River. A diversion on the San Juan River upstream from the
confluence of the La Plata and San Juan Rivers may be unable to accommodate with
the current flow recommendations. For this reason, this site was not considered
further.
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Potential Diversion Site #2: The Fruitland Diversion Structure

The Fruitland Irrigation Project includes approximately 350 farming plots totaling
3,830 assessed acres (BIA 1993 Crop Utilization Survey, BIA, 1993). The Fruitland
Diversion Structure is located two miles west of Farmington, San Juan County, New
Mexico, on the southern bank of the San Juan River at river mile 178.5 about 0.4
miles upstream from the confluence of the La Plata River. The diversion structure
1s Jocated on land which was previously owned by the Navajo Mission and is now
owned by the City of Farmington.

The Fruitland Diversion Structure is a quarry rock structure that is maintained on an
as-needed basis. A sluiceway to the river adjacent to the canal can sluice up to 1,000
cfs back to the river through two 10 foot wide gates. During midsummer these gates
are operated to allow a flow of 100 to 200 cfs through the sluiceway. The gates are
opened wider during periods of higher flows and are left open during the winter. The
capacity of the canal is approximately 165 cfs although 120 cfs is considered the
likely maximum. This diversion does not operate during the winter months
(BIO/WEST, 1996).

The Fruitland Diversion is very close to the upstream diversion site evaluated in the
1984 Environmental Statement, and it is very close to the site evaluated by
Reclamation in 1996. Of the diversion sites considered, the Fruitland Diversion is
the furthest upstream and it has the best water quality. Utilizing the existing
Fruitland Diversion would require significant upgrades including fish screens and
passages, better sediment control, and a more permanent weir. A nearby rock quarry
has several excavated pits that have filled with water from the San Juan River. These
ponds might provide regulating storage for the Project. However, they would need
to be protected from potential flood damage during high flows.

The Fruitland Diversion is upstream from the confluence of the La Plata and San
Juan Rivers. Consequently, its location does not have the hydrologic flexibility
needed to accommodate the San Juan River Recovery Program Flow
Recommendations. For this reason, it was not further evaluated.

Potential Diversion Site #3: The Shiprock NTUA Diversion Structure

NTUA has an octagonal intake tower set in the river channel on the north side of the
San Juan River near river mile 145. It is adjacent to the Highway 666 bridge. The
NTUA facilities include a gravity line leading to a settling basin, pumps and a
pipeline to the water treatment plant. The diversion diverts approximately 600 acre-
feet per year. The original facilities have been modified twice to reduce the intake
of river sand. These modifications include an infiltration gallery beneath the river
bed and a venturi type sand separator. The sand separator is not able to extract sand
fast enough which creates major problems. The operators have indicated that
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suspended solids originating largely from the Chaco Wash also create water
treatment problems (Molzin-Corbin, 1993).

Reclamation ruled out a diversion structure for the Project at Shiprock because the
extra 300 foot pumping lifts were excessive and the water quality was low. The
Recovery Program reports that during 1999 turbidity of the San Juan River at
Shiprock exceeded 4,000 NTU’s for three six-day periods. Reclamation reports that
the total dissolved solids (TDS) at Shiprock ranged from 149 mg/1 to more than 2,000
mg/l during low flows. The median concentration was 488 mg/1 which barely meets
secondary safe drinking water standards. Projected flow reductions in the San Juan
River by the year 2030 will cause those concentrations to increase. Reclamation
recommended a more favorable site up stream closer to Farmington (Reclamation,
1984). The NTUA diversion is downstream from the Uranium Mine Tailing
Reclamation Act site in Shiprock. A diversion downstream from this site may raise
health and safety concemns in the future. For these reasons, this site was not further
evaluated.

* Potential Diversion Site #4: The Four Comers Generation Station Diversion
Structure

The Arizona Public Service Company (APS), which operates the Four Comers Power
Plant, diverts water from the San Juan River near river mile 160. The intake
structure is at the base of a cliff on the south side of the river. It was constructed
during the late 1960's. Since then silt and landslides have shifted the river channel
away from the intake making it more difficult to maintain an adequate water supply
to the power plant. From the intake structure, two sets of two pumps convey 32,000
gpm approximately 2.5 miles from the river to Morgan Lake. Morgan Lake 1s used
as a cooling pond for the power plant. Depending on the weather and power
demands, during a typical year the pumps operate between 60 and 70 percent of the
time.

Morgan Lake impounds 39,000 acre-feet. The water is used for condenser cooling,
domestic use at the plant, boiler feed makeup, ash sluicing and scrubbers.
Approximately 10,000 acre-feet of the Morgan Lake water retums to the San Juan
River each year via the Chaco River.

One of the concerns with incorporating Morgan Lake into the Project is the poor
quality of the water in the lake. The cooling process results in a build up of solids.
While relatively low TDS water (415 ppm) is diverted from the river, the operation
of the lake results in TDS concentrations between 900 and 1000 ppm. APS tries to
keep the TDS between 700 and 800 ppm. The TDS of the water discharged to the
Chaco Wash has been measured at 3,300 ppm. Data from 1975 indicate that the
water in Morgan Lake is, on average, twice as hard as the water in the San Juan River
near Shiprock (230 verses 452 ppm) and that it fails to meet a large number of
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secondary water treatment standards (Four Corners Power Generating Plant and
Coal Mine, Environmental Report, March 1975, Westinghouse Environmental
Systems Department).

Although these water quality issues are not necessarily fatal flaws, they would result
in much more complex water treatment requirements. Theoretically, the Lake could
be managed to maintain higher water quality. However, occasional contamination
due to small amounts of turbine lubricating oil has occurred. The Lake Morgan water
supply meets the water quality demands of the power plant. However, domestic
systems have much more stringent water quality standards, including notification
requirements if standards are violated. These safe drinking water standards make it
much more difficult to use a cooling pond for a municipal domestic water supply.
For these reasons, this site was not further evaluated.

. Potential Diversion Site #5: The Ranney Infiltration Gallery

The Ranney Method Western Cooperation (Ranney) conducted an initial assessment
of the practicality of developing an infiltrated water supply using the San Juan River
aquifer materials to pre-treat the supply. The Ranney staff conducted a site visit to
the San Juan River. Theoretically, an infiltration gallery can be installed anywhere
along the river. The San Juan River between Shiprock and Farmington was inspected
to determine the most suitable sites. One criterion was to locate the infiltration
galleries upstream from Uranium Mine Tailing Reclamation Act (UMTRA) site in
Shiprock. Additional effort was made to identify sites that would minimize the
potential environmental impacts. With these criteria three sites were field inspected.

Ranney reviewed information in their corporate files. Ranney installed a similar unit
one mile west of Farmington, New Mexico for the Lower Valley Water Users
Association (Brewer, 1977 and 1981). Reports indicate that the gallery yielded
approximately 1.0 million gallons per day. But, the water from that gallery had a
noticeable hydrogen sulfide odor and it was high in iron and manganese. That gallery
has been abandoned. In 1973 Ranney investigated a site near the Hogback Diversion
for the Fluer Corporation. For that investigation five test wells were installed. The
Fluer investigation indicates that each gallery may yield 2.0 million gallons per day.

Ranney recommends 20 foot deep reinforced concrete caissons with inside diameters
of nine feet and concrete top slabs. The caissons would be 500 feet apart. Each
caisson would have three 500 foot long horizontal gallery lines installed beneath the
streambed. Ranney estimates that individual units would yield approximately 1.5
million gallons per day and have an estimated cost between $900,000 and
$1,100,000. This option would require approximately 22 caissons to meet the
average annual demand of the Project at full build out and approximately 26 caissons
to meet the 1.3 peaking requirement. The reconnaissance level cost for this diversion
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is $26 million. The cost for pumps, pump houses, access roads, and conveyance
pipelines to the treatment facility would be additional.

This proposed configuration for three banks of caissons is down stream from the
Hogback Diversion Structure. One bank of caissons would be located directly
downstream from the Hogback Diversion Structure on the north side of the river
between the river and the Hogback Canal. Another bank of caissons would be
approximately two miles downstream from the Hogback Diversion Structure on the
south side of the river. The third bank would be about four miles downstream from
the Hogback Diversion Structure on the south side of the river. Compared to the San
Juan Generating Station Diversion, this site eliminates approximately 36,000 feet, or
seven miles, of 52 inch diameter pipe. It may also eliminate the need for a storage
reservoir to supply water during times of high turbidity and it may result in lower
water treatment costs. However, it will require a more extensive collection system.
The banks of caissons could be phased as the Project demand increases over time.
This option will be further investigated.

. Potential Diversion Site #6: The San Juan Generating Station Diversion Structure

The Public Service Company of New Mexico (PNM), which operates the San Juan
Generating Station, diverts water from the San Juan River approximately 13 miles
downstream from the City of Farmington near river mile 166. This diversion was
constructed in 1972 and it diverts approximately 30 cubic feet per second or 24,000
acre-feet per year, of which 16,400 acre-feet is under a contract from the Secretary
of the Interior. The San Juan Generating Station is a zero discharge facility. The
PNM diversion is downstream from the La Plata River confluence and upstream from
the Ojo Amarillo Wash confluence. This location may have slightly better water
quality than the other downstream sites, but with respect to the endangered species,
it has somewhat less hydrologic flexibility.

The water is diverted through a sluice way on the north side of the river to a pumping
station. Three 800 horsepower pumps lift the water about 200 feet to a 2,700 acre-
foot cooling and regulating pond about three miles away. When the river turbidity
exceeds 5,000 NTU’s the pumps are shut down and the plant draws on water stored
in the pond. After 27 years of operation PNM has lost about 600 acre-feet, or 20
percent, of its capacity due to sediment and suspended solids. PNM and City of
Farmington power facilities are located at the pump station. The weir is being
modified with a manned fish bypass on the south side of the river to enable
endangered species greater access to habitat upstream.

The PNM diversion could readily incorporate an additional sluiceway and pump
station. For this Project the sedimentation sluiceway will need to be enlarged to
maintain the appropriate velocities to ensure that the suspended solids in the water
pumped by the PNM pumps does not increase. It may also be possible to utilize the

73



Navajo-Gallup Water Supply Project

existing PNM pond during times when the river water is turbid by releasing water
down back down the existing pipeline. It also appears that the PNM site is large
enough to accommodate the treatment facilities. The PNM Diversion has been used
for the cost estimates presented in this technical memorandum. This site will be
further evaluated.

. Potential Diversion Site #7: The Hogback Diversion Structure

The Hogback Irrigation Project includes 9,614 acres of irrigable land (BIA, 1962).
The Hogback Diversion Structure is located at river mile 158.9 (BIO/WEST, 1996).
It is downstream from the La Plata River and the Ojo Amarillo Wash confluences
with the San Juan River, and upstream from the Chaco Wash confluence. It was
constructed of alluvial fill materials pushed up from the river bed to form a berm
across the channel and it is routinely damaged and reconstructed with major flow
events. The size and configuration varied from year to year.

As aresult of NIIP’s Section 7 Consultation with the USFWS for NIIP, the BIA and
Reclamation are rebuilding the diversion dam. The new sheet pile diversion will be
completed in 2001, and the headworks will be completed in 2002. This upgrade will
improve fish passage and improve the water control for the Shiprock imrigators.
These upgrades will result in a much more sound structure that may be more suitable
for a municipal project than the previous one.

The diversion structure forces water into a side channel where water either passes
through radial gates into the canal or returns to the main river channel using a side
channel sluiceway. The headgate is a remnant of an older quarry rock structure. Up
to 1,700 cubic feet per second (cfs) of water can be diverted into the inlet bay where
the majority of flow passes through a sluiceway back to the main channel. Radial
gates in the control structure are used to regulate flow into the irrigation canal.
Approximately 300 cfs of water typically passes into the irrigation canal. A second
sluiceway, located approximately 1,500 feet farther down stream returns about 100
cfs back to the main river channel. Approximately 200 cfs continues down the canal
for irrigation. NTUA has a 900 gallon per minute, or 2 cfs, gravity lateral which
conveys water from the Hogback Canal to the NTUA Shiprock water treatment plant
(Molzen-Corbin, 1993).

The Hogback Canal does not operate during the winter months, and it may have
capacity constraints during the summer months. However, water is diverted through
the headworks throughout the year. The canal headgates are on the north side of the
San Juan River. Consequently, to reach the Project service area, either a new
headgate would be needed on the south side, or the diverted water would need to be
siphoned across the San Juan River. Compared to the San Juan Generating Station
Diversion, this site eliminates approximately 36,000 feet, or seven miles, of 52 inch
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8.1.2

diameter pipe. Depending on the results of the analysis of the Ranney Infiltration
Gallery and the PNM diversion, this site on may be further evaluated.

In conclusion, in 1996 Reclamation concluded that the capital cost of a direct diversion from
the San Juan River may be more expensive than utilizing the NIIP facilities. However, that
analysis did not include the full costs using the NIIP facilities. For this technical
memorandum sites upstream from the La Plata River confluence were not further considered
because their limited hydrologic flexibility will make it difficult to accommodate the flow
recommendations. Sites downstream from the Chaco Wash and the Shiprock UMTRA site
were eliminated due to water quality concemns. The Four Comers Diversion Site was
eliminated due to hydraulic constraints and the incompatibility of combining a municipal
water supply with the power plant’s cooling pond water supply.

Three options may be further considered: (1) A Ranney infiltration gallery downstream from
the Hogback Diversion, (2) PNM’s San Juan Generating Station Diversion Structure and (3)
possibly the Hogback Diversion Structure. For the cost estimates presented in this technical
memorandum, the PNM San Juan Generating Station Diversion Structure is used.
Reconnaissance evaluations indicate that the overall costs of any of these three options will
be similar. More detailed analysis is required to determine a preferred alternative.

The Highway 666 Pipeline Corridor

During the 1980's and 1990's several possible main line alignments were evaluated. The
alignment for the San Juan River Diversion Alternative generally follows the Highway 666
corridor and is similar to the “San Juan Alignment “described in the 1984 Environmental
Statement and Planning Report. This alignment was considered the preferred alternative in
the 1984 report. Descriptions and cost estimates of the main pipeline and pumping stations
from the Hogback Diversion Structure to Yah-ta-hey are presented in the following sections.

For the San Juan River Diversion Alternative, the main pipeline may originate near PNM’s
San Juan Generating Station Diversion Structure. This pipeline alignment proceeds west
along Highway 36 to Highway 666 south of Shiprock. The pipeline route follows Highway
666 to Yah-ta-hey where it connects to laterals serving the Window Rock and Gallup areas.
The use of the highway corridor will have to address the concerns of the State of New
Mexico Highway Department. This route brings together transportation, power, and water
corridors. With this alternative it may also be possible to take advantage of previous
environmental compliance investigations conducted for the highway. This alignment is
shown in Figures 2.1 and 8.1.

The main line has been sized to accommodate a seasonal peaking factor of 1.3. The diameter
of the main line is estimated to be 52 inches at the first reach and it decreases incrementally
to 34 inches near Yah-ta-hey. These diameter and lengths are shown in Table 8.1. The pipe
material would likely be steel, polyvinyl chloride (PVC), or ductile iron. Steel has been used
for this cost estimate. Appurtenant structures such as air valves, blowoffs, meter structures,
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8.1.3

and sectionalizing valves, will be specified during final design. The diameters, lengths and
appraisal level field costs for the main line reaches are presented in Appendix D. The unit
cost for the pipelines are based on cost estimates prepared by Reclamation for similar
projects in northern Arizona (Reclamation, 2000).

Reclamation evaluated the geology on this pipeline corridor. Approximately 10.2 percent
of the Highway 666 pipeline corridor is in possible bedrock. For the cost estimates presented
in this technical memorandum, the pipeline corridor is based on 90 percent common
excavation and 10 percent rock excavation.

At individual NTUA points of delivery, storage tanks of sufficient capacity are needed to
supply water during peak use periods, during system repair, and for fire suppression. These
tanks will either be located at high elevations or equipped with booster pumps to provide
adequate system pressure. Regulating storage capacity has been included in the cost
estimates. The IHS recommends approximately 2,000 gallons of system storage per
household. Assuming 4.5 people per household, this standard is equivalent to a 4.4 day
supply at 100 gallons per capita per day or a 2.7 day supply at 160 gallons per capita per day.
Reclamation’s Denver Technical Center recommends three days of storage capacity for a
system with multiple water sources, and five days of supply for a system with a single source.
These two criterion are very similar to the criterion recommend by Bosserman (et al). The
NDWR recommends a local Project storage capacity adequate for five days of average
demand.

The cost estimates for the storage tanks are based on Mean’s Handbook for ground level
tanks. At some sites, more expensive elevated tanks may be required, but that option was
not considered in the cost estimate. With this criterion the Project main line will need 33
million gallons of storage at a cost of $8.7 million (or $13.6 million including indirect costs).

San Juan Alternative Pumping Requirements

Approximately 14 pumping plants are needed to lift the water to higher elevations and to
supply energy to overcome friction resistance of water moving through the pipeline. The
initial pumping plant would be located at the diversion structure on the San Juan River with
booster pumping plants located on the main line and on the laterals. Each pumping plant
would have multiple pumps with electric motors located indoors. Each pump would have
an arrangement of valves and valve operators for startup control and isolation from the
pipeline. The pumping plants would have flow meters for measurement of water
distribution. The field cost of the pumping plants assumes 70 percent efficiency. Exact
locations, sizes, and power requirements will be determined in the final design process. The
main line will require a total horsepower of 17,000 and will cost of $10.5 million (or $16.4
million with indirect costs).

76



Navajo-Gallup Water Supply Project

Table 8.1

The San Juan River Alternative Main Line Reach Diameters and Lengths

m
Reach Length Diameter
(Feet) (Inch)
T———-—————_—_——_——_——_— 1

PNM Diversion to NAPI Junction 8,388 52
NAPI Junction to Highway 666 near 91,042 52
Shiprock

Shiprock Junction to Sanostee 94,323 50
Sanostee to Burnham Junction 51,075 48
Burnham Junction to Newcomb Junction 19,088 48
Newcomb Junction to Sheep Springs 51,174 48
Sheep Springs to Naschitti 29,635 46
Naschitti to Tohatchi 90,183 46
Tohatchi to Coyote Canyon Junction 34,954 46
Coyote Canyon Junction to the Twin Lakes 15,594 42
Junction

Twin Lakes Junction to the Ya-ta-hey 31,161 42
Junction

Total

L
516,617 |
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82  The NIIP Alternative

Several NIP points of diversion were evaluated including:(1) collection of NIIP subsurface drainage
return flows, (2) a direct pipeline from Navajo Reservoir, and (3) conveying water through the NIIP
Main Canal to Moncisco Reservoir. Due to the relatively small volume of NIIP return flows, the
high cost of the collection system, concerns regarding the expense of water treatment, and the
minimal environmental benefits, the sub-surface option was not further considered. Due to the high
cost, a direct pipeline from Navajo Reservoir was not further considered. Conveying water through
the NIIP facilities is evaluated in this section.

With the NIIP Alternative the Project would convey 36,700 acre-feet per year through the NIIP
facilities. The average diversion is 50 cubic feet per second and the peak diversion is 65 cubic feet
per second. Water from the Navajo Reservoir would be conveyed through the NIIP Main and
Burnham Lateral Canals to the proposed Moncisco Reservoir. Winter operation of the NIIP canals
may reduce the size of the required storage. A treatment plant and pumping station would be
constructed near Moncisco Reservoir. The pipeline alignment proceeds south from the treatment
plant to an existing natural gas line corridor used by the El Paso San Juan Triangle Mainline and by
the Transwestern San Juan Lateral System. The main pipeline route follows the gas line corridor to
Twin Lakes where it follows Highway 666 south to Yah-ta-hey. At Yah-ta-hey one lateral follows
Highway 64 east to Window Rock and another lateral goes south along Highway 666 to the City of
Gallup and surrounding areas. From the main line three laterals include: (1) a pipeline from
Naschitti north along Highway 666 to Sanostee, (2) a pipeline from Twin Lakes east along Indian
Route 9 to Dalton Pass, and (3) a pipeline from the treatment plant near Moncisco Reservoir along
Highway 44 to Nageezi then south to Torreon. Storage tanks and re-chlorination facilities are
included in the Project. This alternative is shown in Figures 2.2 and 8.2.

8.2.1 Conveying water through the NIIP Facilities

Conveying water through the NIIP facilities is evaluated in this section. With the NIIP
Alternative, the water would be diverted from Navajo Reservoir through the NIIP Main
Canal, the water would be lifted approximately 300 feet at Gallegos Pumping Plant into the
Burnham Lateral Canal. A pipeline and a stabilized channel would deliver the water from
the Burnham Lateral Canal to the proposed Moncisco Reservoir. (The 1996 Water Supply
and Storage Alternatives Gallup Navajo Pipeline Project report by Reclamation refers to the
proposed reservoir as Moncisco Reservoir.) The proposed Moncisco Reservoir would only
inundate the Moncisco Wash arm of the facility proposed in the 1984 Plan Formulation and

Environmental Study.

Conveyance losses through the NIIP canal system will need to be addressed. Diversion and
metered agricultural deliveries data over the period 1989 to 1993 indicate that the mean
conveyance efficiency of the NIIP canal system is 90 percent. The worst case conveyance
efficiency is approximately 87 percent. This efficiency will improve if NIIP is not required
to deliver selenium dilution water. For this technical memorandum NIIP conveyance losses
are assumed to be 10 percent.
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Table 8.1
The San Juan River Alternative Main Line Reach Diameters and Lengths

i Reach Length Diameter
(Feet) (Inch)
PNM Diversion to NAPI Junction 8,388 52 |
NAPI Junction to Highway 666 near 91,042 52
Shiprock
Shiprock Junction to Sanostee 94,323 50
Sanostee to Burnham Junction 51,075 48
Burnham Junction to Newcomb Junction 19,088 ‘ 48
Newcomb Junction to Sheep Springs 51,174 48
Sheep Springs to Naschitti 29,635 46
Naschitti to Tohatchi 90,183 46
Tohatchi to Coyote Canyon Junction 34,954 46
Coyote Canyon Junction to the Twin Lakes 15,594 42
Junction
Twin Lakes Junction to the Ya-ta-hey 31,161 42
Junction |
| Total 516,617 l
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8.2  The NIIP Alternative

Several NIIP points of diversion were evaluated including:(1) collection of NIIP subsurface drainage
return flows, (2) a direct pipeline from Navajo Reservoir, and (3) conveying water through the NIIP
Main Canal to Moncisco Reservoir. Due to the relatively small volume of NIIP return flows, the
high cost of the collection system, concerns regarding the expense of water treatment, and the
minimal environmental benefits, the sub-surface option was not further considered. Due to the high
cost, a direct pipeline from Navajo Reservoir was not further considered. Conveying water through
the NIIP facilities is evaluated in this section.

With the NIIP Alternative the Project would convey 36,700 acre-feet per year through the NIIP
facilities. The average diversion is 50 cubic feet per second and the peak diversion is 65 cubic feet
per second. Water from the Navajo Reservoir would be conveyed through the NIIP Main and
Burnham Lateral Canals to the proposed Moncisco Reservoir. Winter operation of the NIIP canals
may reduce the size of the required storage. A treatment plant and pumping station would be
constructed near Moncisco Reservoir. The pipeline alignment proceeds south from the treatment
plant to an existing natural gas line corridor used by the El Paso San Juan Triangle Mainline and by
the Transwestern San Juan Lateral System. The main pipeline route follows the gas line corridor to
Twin Lakes where it follows Highway 666 south to Yah-ta-hey. At Yah-ta-hey one lateral follows
Highway 64 east to Window Rock and another lateral goes south along Highway 666 to the City of
Gallup and surrounding areas. From the main line three laterals include: (1) a pipeline from
Naschitti north along Highway 666 to Sanostee, (2) a pipeline from Twin Lakes east along Indian
Route 9 to Dalton Pass, and (3) a pipeline from the treatment plant near Moncisco Reservoir along
Highway 44 to Nageezi then south to Torreon. Storage tanks and re-chlorination facilities are
included in the Project. This alternative is shown in Figures 2.2 and 8.2.

8.2.1 Conveying water through the NIIP Facilities

Conveying water through the NIIP facilities is evaluated in this section. With the NIIP
Alternative, the water would be diverted from Navajo Reservoir through the NIIP Main
Canal, the water would be lifted approximately 300 feet at Gallegos Pumping Plant into the
Bumham Lateral Canal. A pipeline and a stabilized channel would deliver the water from
the Burnham Lateral Canal to the proposed Moncisco Reservoir. (The 1996 Warer Supply
and Storage Alternatives Gallup Navajo Pipeline Project report by Reclamation refers to the
proposed reservoir as Moncisco Reservoir.) The proposed Moncisco Reservoir would only
inundate the Moncisco Wash arm of the facility proposed in the 1984 Plan Formulation and

Environmental Study.

Conveyance losses through the NIIP canal system will need to be addressed. Diversion and
metered agricultural deliveries data over the period 1989 to 1993 indicate that the mean
conveyance efficiency of the NIIP canal system is 90 percent. The worst case conveyance
efficiency is approximately 87 percent. This efficiency will improve if NIIP is not required
to deliver selenium dilution water. For this technical memorandum NIIP conveyance losses
are assumed to be 10 percent.
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The ability to convey Project water through the NIIP canals depends on three constraints: (1)
the available canal capacity during July, (2) the length of the canal operating seasons, and (3)
the storage capacity of the proposed Moncisco Reservoir. Because each of these constraints
affects the project configuration differently, each one is described in the following sections.
A map of the NIIP canals and the related facilities is shown in Figure 8.4.

Constraint #1: NIIP canal capacity available during July

The capacity of the NIIP Gravity Main Canal is 1,285 cfs and the capacity of the
Bumham Lateral is 880 cfs. The average municipal demand is approximately S0
cubic feet per second. The peak demand is 65 cubic feet per second. During most,
but not all, of the year these facilities have more than adequate capacity to meet the
demands of both NAPI’s irrigated land and the Project’s municipal requirements.

One of the operating constraints for the Project may be the canal capacity required
during the peak NAPI’s irrigation demand in July. The irrigation demands for NAPI
during a typical year for the Gravity Main Canal, the Burmham Lateral, and the
Bumham Lateral West are shown in Table 8.2 (Reclamation, 1996). With an overall
irrigation efficiency of 55 percent, NAPI's irrigation demand limits the canal capacity
available for the Project during July. The municipal demand, however continues
throughout the year. Insufficient midsummer capacity could be addressed if NAPI
maintains higher irrigation efficiencies, stresses its irrigated crops or irrigates fewer
acres. For instance, with an overall efficiency of 65 percent this limit is almost
eliminated. These options may reduce NAPI’s operational flexibility and increase
NAPI’s risks during unexpected weather events or canal breakdowns. Based on
Reclamation’s operation analysis, approximately 2,000 acre-feet of reservoir capacity
is required to supply the municipal demand during July.
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Table 8.2
NIIP Monthly Canal Capacities Available for the Navajo-Gallup Water Supply Project

! These percentages are the ratio of NAPI's peak monthly demand and that months
average demand.

Month NAPI Demand | Gravity Main Burnham Burnham Amarillo
as a Percent of Canal Lateral Lateral West Canal
the Peak Capacity Capacity Capacity Capacity
Capacity' Available for | Available for | Available for | Available for
NGWSP? NGWSP NGWSP NGWSP
(Percent) (cfs) (cfs) (cfs) (cfs)
January 0 1,285 880 320 190
February 0 1,285 880 320 190
March 0 1,285 880 320 190 II
April 25 964 660 240 143
May 55 578 396 144 86
June 75 321 220 80 48
July 100 0 0 0 0
August 82 | 231 158 58 34
September 50 643 440 160 95
October 17 1,067 730 266 158
November 0 1,285 880 320 190
December 0 1,285 | 880 320 190

? Available canal capacities are the design capacity minus the NAPI irrigation demand.
Canals are assumed to be operating at full capacity during the peak month to maintain NAPI’s
operational flexibility.
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Constraint #2: The length of the NIIP canal operating season

Municipal water supply projects require water throughout the year. In contrast,
irrigation projects typically only operate during the irrigation season. The shorter the
irrigation season lasts, the more storage will be required for the municipal project.
The length of the canal operating season is the most critical constraint for
determining the municipal storage requirement.

At NIIP the current irrigation season normally extends from April 1 to October 31.
During the months that no irrigation occurs, November through March, NAPI
conducts maintenance on the NIIP facilities. In addition to the storage required to
provide water during the peak summer irrigation season, the Project requires storage
while the canals are not in operation. Reclamation analyzed the Project’s storage
requirement based on three theoretical NIIP canal operating seasons: (1) the current
canal operating season from April 1 to October 31, (2) an extended canal operating
season from March 1 to October 31, and (3) all year operation of the canal system.

The Current Canal Operating Season. The current canal operating season begins in
April and ends in October. This season provides NAPI with five full months during
which the canals are not operated and annual maintenance can be conducted. With
no water delivery during these winter months, Moncisco Reservoir needs
approximately 11,000 acre-feet of active storage to supply the Navajo-Gallup Project.

An Extended Canal Operating Season. The current canal operating season could be
extended by beginning water deliveries approximately one month earlier. The
extended season would begin March 1 and end October 31. This season would
provide NAPI with four months to conduct the annual maintenance. This extended
canal operating season would avoid the likelihood of hard winter freezes which may
severely damage the canal facilities. The earlier season reduces the required storage
capacity at Moncisco Reservoir to approximately 8,800 acre-feet of active storage.
The extended season might also provide NAPI with an opportunity to pre-irrigate
some of its fields. Pre-irrigation stores water in the soil column reducing the peak
irrigation diversion requirements and helps to circumvent canal capacity constraints
during the summer months. Pre-irrigation may reduce pumping costs by taking
advantage of off-season energy rates. Other local irrigation companies including the
Farmers Mutual Ditch Company near Kirtland have extended delivery seasons to
encourage pre-irrigation.

All Year Canal Operation. All year operation of NIIP canals and structures will

.impact NAPT's ability to conduct annual operation and maintenance. Specialized

winter operation and preparation may increase NIIP’s operation and maintenance
expense, but it decreases the storage required to meet the municipal demands.
Winter maintenance such as canal lining replacement, drain installation, crack
sealing, and silt removal cannot be performed with water in the canal. Maintenance
at canal check structures and turnout structures is more difficult if they are under
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water. All year operation will also require that positive seals be installed at turnouts
to pumping plants to keep water out of the pump sumps. The siphon blowoffs also
need to be protected from freezing. In addition, winter operation affects the
operation of the canal drains. Water under the canal lining combined with the
freezing action of the soil can damage the canal linings. Currently the canal drains
are open during the winter and closed during summer. This operation drains water
under the lining during the winter and conserves water during the summer. There is
also the potential for canal lining and other structures to be damaged due to ice dams.

For food processing NAPI may need to operate a portion of the Main Canal and the
Gravity Main Canal downstream from Cutter Reservoir during most of the year.
NAPI has proposed a factory that would produce frozen french fry potatoes. This
factory would have an annual diversion requirement of approximately 3,000 acre-feet
and deplete approximately 400 acre-feet. Cutter Reservoir has an active storage of
808 acre-feet and an inactive storage of 942 acre-feet. This reservoir has adequate
capacity to meet the factory’s water demand for several weeks. This storage will
enable NAPI to shut down portions of the Main Canal for brief periods of time for
annual maintenance. All year operation reduces, but does not eliminate the need for
additional municipal storage.

. Constraint #3: Regulating storage at the proposed Moncisco Reservoir

Gallegos Reservoir was a feature of the original project specifications for the Navajo
Indian Irrigation Project and was originally designed to provide 45,000 acre-feet of
storage for surface irrigation. In 1973, NIIP was redesigned as an all-sprinkler
system operation and Reclamation maintained that the sprinkler modifications
eliminated the need for Gallegos Reservoir. Consequently, the 1976 Environmental
Impact Statement (EIS) for NIIP is based on all-sprinkler operation that does not
include Gallegos Reservoir. After a four-year consumptive use study was completed
by Reclamation in 1983, Reclamation and the BIA determined that the storage
capacity in Gallegos Reservoir was required, and it was added as a project feature of
NIIP. Since Gallegos Reservoir was not included in the 1976 EIS, a supplemental
EIS is required before it, or an alternative reservoir, can be constructed.

The proposed Moncisco Reservoir is smaller than the proposed Gallegos Reservoir.
It will be located on the Moncisco Wash. It will supply water during periods when
the NIIP facilities are not operating. If the NIIP canals do not operate during the five
winter months, the Project will need 11,000 acre-feet of active storage capacity to
deliver 34,000 acre-feet per year. If the canals do not operate for four months, the
Project will only need 8,800 acre-feet of active storage capacity. Even if the NIIP
canals operate all year, the Project will need at least 1,850 acre-feet of active storage
capacity. The Project cost estimate for the NIIP Alternative presented in this
Technical Memorandum is based on 8,800 acre-feet of storage.

83



Navajo-Gallup Water Supply Project

Two possible sites near NIIP have been identified for the proposed Moncisco
Reservoir: the Cottonwood site located in Section 25, R15W, T27N, and the
Moncisco site located in Section 18, R12W, T26N. The Moncisco site is within the
boundary of the originally proposed Gallegos Reservoir. At either location the
proposed dam would be a zoned earth core dam with a concrete spillway and outlet
works consisting of an intake structure, outlet pipe with valves, and outlet structure.
At either location, a dam approximately 80 to 100 feet high with a 350-surface acre
reservoir is expected. Detailed geologic field investigations are still required. Both
sites were visited during March of 1998 by Reclamation biologists. Based on those
field trips, the proposed reservoir sites are extremely arid and support mixed desert
plant communities with small, sparse willows in the bottom of the washes. Neither
site has habitat suitable for the Southwestern willow flycatcher, an endangered
species. Appraisal level studies identify the Moncisco.site as the preferred site. The
cost estimates of various capacities are shown in Table 8.3 and a schematic of the
Moncisco site is shown in Figure 8.5. The cost estimates presented in this technical
memorandum are based on Reclamation’s high range cost estimate for 8,800 acre-
foot capacity.

The construction of any reservoir will require withdrawing land. Reclamation staff
have indicated that there may be some local opposition to withdrawing land for either
the Moncisco or Cottonwood sites.

Table 8.3
Range of Estimated Cost for Project Storage Facilities at NIIP
(FY 2000 Dollars)

Capacity Low Range High Range
(Acre-feet) (Million Dollars) (Million Dollars)

11,000 $38.6 $40.0
8,800 $33.0 $36.1

4,380 $22.5 $27.8

84



Navajo-Gallup Water Supply Project

To better characterize the three water delivery constraints at NIIP, the NDWR analyzed the
operation of the NIIP facilities. The results of a representative scenario are shown in Figure
8.6. For this scenario, the NIIP canals begin operating in early March. During March, April
and May the canals have adequate capacity to meet the irrigation and the municipal demand.
Late in May and early June the diversions into Moncisco Reservoir are increased. The
reservoir is partially filled as late as possible to minimize the duration that it is full and when
evaporation and seepage losses are the greatest. Late in June and most of July the irrigation
demand requires essentially all of the canal capacity. During this period the municipal
demand is met by releases from the reservoir. Depending on the weather, a portion of the
irrigation demand may also be met with reservoirreleases. By late July the irrigation demand
deceases and the canal capacity is again adequate. To keep evaporation and seepage losses
to a minimum, the reservoir is filled as late as possible in the fall. The reservoir should be
filled some time in early October to supply the municipal water demand during the winter
months when the canals are shut down. From October to March the municipal demand is
met by releases from the reservoir.

The evaporation and seepage losses from Moncisco Reservoir are impacted by the overall
efficiency at NIIP. For this technical memorandum it is assumed that the evaporation loss
is a depletion and that the seepage loss returns to the San Juan River. If NIIP’s efficiency is
55 percent, there is a canal capacity constraint during July. Consequently, Moncisco
Reservoir needs to be partly filled in June. The evaporation loss i1s approximately 540 acre- -
feet per year and the seepage loss is approximately 323 acre-feet per year. If NIIP’s
efficiency is 65 percent, there are no canal capacity constraints during July. Consequently
Moncisco Reservoir only needs to be filled in September to provide water during the winter
months. The evaporation loss is approximately 210 acre-feet per year and the seepage loss
is approximately 130 acre-feet per year. NIIP’s 1999 Biological Assessment indicates that
NIIP’s overall efficiency in the future will be close to 65 percent (Keller Bliesner, 1999). For
the depletion estimates in this technical memorandum NIIP’s overall irrigation efficiency is

assumed to be 65 percent.
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Moncisco Site Description
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Figure 8.6: Navajo Indian Irrigation Project vs. Navajo-Gallup Water Supply Project Demand
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8.22 The Transwestern Pipeline Corridor

8.23

During the 1980's and 1990's several possible alignments for the main line were evaluated.
The pipeline alignment for the NIIP Alternative generally follows the Transwestern Pipeline
Corridor and is similar to “Alternative C” described in the San Juan River Gallup/Navajo
Water Supply Project Engineering and Cost Estimates Technical Appraisal Report,
November 1993. Of all the alignments between NIIP and Yah-ta-hey considered, this
alignment is the shortest and requires the least amount of lift and fewest pumping stations
to serve the Project area. The description and cost estimate of the main line from Moncisco
Reservoir to Yah-ta-hey are presented in the following section.

For the NIIP Alternative, the main line originates near the pumping plant below the proposed
Moncisco Reservoir. This pipeline alignment proceeds south to an existing natural gas line
corridor used by the El Paso San Juan Triangle Mainline and by the Transwestern San Juan
Lateral System. The pipeline route follows the gas line corridor to Twin Lakes where it turns
south to Yah-ta-hey where it connects to water lines for the Window Rock and Gallup areas.
Use of the gas line corridor will have to be negotiated with the respective pipeline
representatives. However, a memorandum of under$tanding between the Navajo Nation and
the companies regarding the pipeline right-of-ways should facilitate these discussions. This
alignment is shown in Figures 2.2 and 8.2.

The main line has been sized to accommodate a peaking factor of 1.3. The diameter of the
main line is estimated to be 52 inches at the beginning and 42 inches near Yah-ta-hey. The
pipe material would likely be steel, polyvinyl chloride (PVC), or ductile iron. Appurtenant
structures such as air valves, blowoffs, meter structures, and sectionalizing valves, will be
specified during final design. The diameters, lengths and appraisal level field costs for the
main line reaches are presented in Table 8.4. At individual points of delivery, storage tanks
with a total capacity of 33 million gallons and a cost of $8.7 million (or $13.7 million
including indirect costs) are included in the cost estimate.

Reclamation evaluated the geology on this pipeline corridor. Approximately 7.7 percent of
the Highway 666 pipeline corridor is in possible bedrock. For the cost estimates presented
in this technical memorandum, the pipeline corridor is based on 90 percent common
excavation and 10 percent rock excavation.

Pumping Requirements

Approximately 14 pumping plants are needed to lift the water and to supply the energy to
overcome the frictional resistance of water moving through the pipeline. The initial pumping
plant would be located below the forebay of Moncisco Reservoir with booster pumping
plants located on the main line and on the lateral pipelines. Six pumping plants are needed.
The main line will require 10,000 horsepower at a cost of $6.1 million (or $9.7 million
including indirect costs). The exact locations, sizes, and power requirements will be
determined in the final design process (Reclamation 1993).
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Table 8.4
The NIIP Alternative Main Line Reach Diameters and Lengths

Diameter
(Inch)

Moncisco Water Treatment Plant to the Main
Line (Huerfano Junction)

4,478

Main Line (Huerfano Junction) to the Burmnham 55,732 50
Junction

Bumham Junction to the Lake Valley Junction 72,046 50
Lake Valley Junction to the Naschitti Junction 76,272 48
Naschitti Junction to the Tohatchi Junction 82,686 46
Tohatchi Junction to the Coyote Canyon 34,954 44
Junction

Coyote Canyon Junction to the Twin Lakes 15,594 421
Junction

Twin Lakes Junction to the Ya-ta-hey Junction 31,161 42
Total 372,923 l
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8.3  Service to the Municipal Subareas

The objective of this section is to describe the alternatives for conveying water from the main line
to each of the communities. One critical goal is to develop a Project that can be readily operated.
NTUA raised several operational concems. First, if a significant portion of the water in a proposed
lateral or water tank is not used, the water stagnates. Under these circumstances it is difficult to
maintain chlorine residuals and it can result in bacteria problems. Second, the pipelines and other
facilities will be subjected to wear and tear as soon as they are installed. Even with a long life
expectancy, the water purveyor needs to address maintenance as soon as a facility is built, whether
or not the facility is used. Third, additional miles of long laterals which serve relatively small
demands create a disproportionate operation and maintenance burden for the water purveyor and the
water users. And, fourth, the water users must be able to afford the water. The proposed alternatives
combine Project and programmatic components to balance the short-term and long-term demands
of the service area in a cost-effective manner.

The laterals are designed with a peaking factor of 1.3 and a per capita water use of 160 gallons per
person per day. The pipe diameters of the laterals range from 34 to 6 inches and the pipes would
likely be steel, polyvinyl chloride (PVC), or ductile iron. Pipe diameters and lengths for the San
Juan River and the NIIP Alternatives shown in Figures 8.1 and 8.2 and Tables 8.5, 8.6, 8.7 and 8.8.
Depending on the Project altemative, the total estimated cost for the laterals is between $117 (for
the San Juan Altemnative) and $123 million (for the NIIP Altemative).

An additional objective of this section is to present surface and groundwater supply options for each
municipal subarea. The Project, as proposed, will require additional conjunctive groundwater
development. Groundwater development in this region is very difficult and costly. Further study
will be required to determine if the conceptual groundwater components described in this
memorandum are viable. As shown in Tables 8.7 and 8.8 the cost of the proposed groundwater
component is approximately $73 million.

If the entire municipal demand in the service area could be met with groundwater, the capital cost
of developing wells to meet those demands would exceed $500 million. For the reasons presented
in Chapter 5, groundwater development does not provide a viable option at any cost because
groundwater supplies are inadequate to provide a reliable, long-term water supply. However, for
comparatives purposes, 100 percent groundwater scenarios are presented for every subarea along
with the recommended conjunctive groundwater option. Regulating storage tanks have been
included with the surface water components. Presumably the groundwater component and the
regulating storage tanks can be phased over the next forty years.

To better characterize the water supply and demand of the region and the Project’s service area, the
communities have been grouped into twelve municipal subareas. The subareas include: (1) The City
of Gallup, (2) Central Project, (3) Crownpoint, (4) Huerfano, (5) NAP]J, (6) Navajo Land adjacent
to the City of Gallup and the City of Gallup, (7) Rock Springs, (8) Route 666, (9) the San Juan River,
(10) Thoreau-Smith Lake (which is within the planning region, but it is not within the Project’s
proposed service area), (11) Torreon, and (12) Window Rock. The service options for the subareas
within the service area are described in the following section.
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Table 8.5
The San Juan River Alternative Project Laterals - Lengths, Diameters and Cost including
pumps, storage tanks and indirect costs

Lateral Length Diameter Cost
(Million
(Inch) Dollars)
Window Rock Lateral
Yah-ta-hey to Rock Springs 29,439 26 "
|| Rock Springs to St. Michaels 58,871 24
Crownpoint Lateral $18.94
Coyote Canyon Jct to Coyote 35,938 16
Canyon
Coyote Canyon to Standing 81,321 14
Rock
Standing Rock to Dalton Pass 37,998 14 TI
Cutter Reservoir - Torreon Lateral $50.33
Cutter Reservoir to Huerfano 136,961 18
Huerfano to Nageezi 61,308 18
Nageezi to Counselor 105,773 16
Counselor to Torreon 85,396 10
Gallup Area Lateral $22.62
Yah-ta-hey to Gamerco Hill 20,482 32
Gamerco Hill to Gallup Junction 15,072 32
Gallup Junction to Churchrock 46,041 14 !
Gallup Junction to Red Rock 26,320 14
Gallup Junction to Manuelito 47,050 14
I Total N 787,970 $117.44
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Table 8.6
The NIIP Alternative Project Laterals - Lengths, Diameters and Costs including pumps,

storage tanks and indirect costs

Lateral Length Diameter Cost
(Million
(Inch) Dollars)
Window Rock Lateral 0 $25.55
Yah-ta-hey to Rock Springs 29,439 28
Rock Springs to St. Michaels 58,871 24
[Crownpoint Lateral $16.46
Coyote Canyon Jct - Coyote Cyn 35,938 14
Coyote Canyon - Standing Rock 81,321 12 I
Standing Rock to Dalton Pass 37,998 12 —II
Moncisco - Torreon Lateral $37.91 ||
Huerfano Junction to Huerfano 98,788 18 "
Huerfano to Nageezi 61,308 16 |
Nageezi to Counselor 105,773 16
Counselor to Torreon 85,396 10
Gallup Area Lateral 3$22.62
Yah-tah-hey to Gamerco Hill 20,482 32
Gamerco Hill to Gallup Junction 15,072 32
Gallup Junction to Churchrock 46,041 14
Gallup Junction to Red Rock 26,320 14
Gallup Junction to Manuelito 47,050 14
Sanostee Lateral $20.06
Naschitti Jct to Naschitti 51,354 16
Naschitti to Sheep Springs 29,459 —14
Sheep Springs to Newcomb 51,058 14
Newcomb to Sanostee 51,019 10
Shiprock Lateral 319.59
Moncisco to Hogback 139,824 18
Hogback to Shirpock 55,532 18
-:I'otal 1,128,03 $122.60
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TABLE 8.7
Recommended Municipal Conjunctive Groundwater Development

[I—L [ PROPOSED
MUNICIPAL 1998 G.W. 2040 2040 G.W. PROPOSED CONJUNCTIVE GROUNDWATER COMPONENT "
SUBAREA PRODUCTION | DEMAND | PRODUCTION
(Acre-feet) (Acre-feet) Acre-feet 4
1. Central 27 911 77 {{ Burnham: 1 well at 4,000 feet in the Gallup, Dakota or Morrison at 120 gpm ($4,000,000)
Lake Valley: 2 wells at 100 feet the Chaco River Alluvium at 20 gpm ($200,000) “
White Rock: 1 well at 4,000 feet in the Morrison at 100 gpm ($4,000,000)
L Whitehorse Lake: 2 wells at 500 feet in the Menefee Formation at 20 gpm ($1,000,000)
2. Crownpoint 330 3,226 752 || Coyote Canyon: 2 wells at 1,500 feet in the Dalton Sandstone at 60 gpm ($3,000,000)
Crownpoint: 3 wells at 2,000 feet in the Westwater Sandstone at 100 gpm ($6,000,000)
Dalton Pass: 2 wells at 2,000 feet in Gallup Sandstone at 20 gpm ($4,000,000) i
Standing Rock: 2 wells at 2,500 feet in the Westwater at 80 gpm ($5,000,000)
l| 3. Huerfano 90 910 46 || 2 wells at 1,000 feet in the Ojo Alamo Sandstone at 60 gpm ($2,000,000)
4. Gallup Area 328 4,823 502 {| Breadsprings: 2 well at 2,000 feet in the Gallup Sandstone at 50 gpm ($4,000,000)
Church Rock: 2 well at 2,000 feet in the Chinlee at 30 gpm ($4,000,000)
Iyanbito: 2 well at 2,000 feet in the Glorietta at 125 gpm ($4,000,000)
Red Rock: 2 well at 2,000 feet in the Gallup Sandstone at 50 gpm ($4,000,000) |
5. Rock Springs 58 2,287 169 || 3 wells at 1,700 feet in the Gallup Sandstone at 40 gpm ($5,100,000)
6. Route 666 551 6,161 795 || Naschitti: 2 wells at 1,500 feet in the Point Lookout Sandstone at 80 gpm ($3,000,000)
Tahatchi: 3 wells at 1,500 feet in the Point Lookout Sandstone at 150 gpm ($4,500,000)
7. Torreon 113 2,316 77| 6 wells at 1,500 feet in the Menefee/Point Lookout Sandstone at Mm ($9,000,000)
9. Window Rock 1,043 7,179 767 " 6 wells at 750 feet in the Gallup/Dakota/Morrison at 60 gpm ($4,500,000)
6 wells at 300 feet in the C-Aquifer at 50 gpm and conveyance system ($1,800,000)

NAVAJO
TOTAL

GALLUP
TOTAL

2,540

4,335

8,900

27,813 3,185 I

1,400

See City of Gallup’s Well Production Planning Report and DePauli Report
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Table 8.8
Groundwater Supply Options for the Project Service Area (excluding distribution systems)
2040 100 Percent Recommended
Municipal Subarea Municipal Groundwater Conjunctive
Demand Scenario Groundwater Scenario
(Acre-feet) (Million Dollars) (Mllhon Dollars)

1. City of Gallup 8,459 n/a | n/a l
1. Central 911 $16.5 l $9.2

2. Crownpoint 3,225 $67.5 $18.0
3. Huerfano 910 $20.0 $2.0 “
4. Gallup (Navajo land 4,822 $107.0 $16.0
adjacent to the City)

5. Rock Springs 2,287 $95.0 $5.0
6. Route 666 6,161 $52.0 $7.5
7. San Juan River n/a n/a n/a
8. Torreon 2,316 $117.0 $9.0
9. NAPI n/a n/a n/a
10. Window Rock 7,179 $59.0 $6.3
Navajo Nation Total 27,811 $534.0 $73.0 ”
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8.3.1 City of Gallup

In 1997 the City assessed its groundwater development options. That year the City produced
4,335 acre-feet of water. By the year 2040, the City’s water demand will increase to
approximately 8,500 acre-feet. According to the City’s Well Production Planning Report
(Sterling & Mataya, and John W. Shomaker and Associates, Inc, 1998) without a new water
source the City anticipates a one million gallon per day shortage during peak periods as early
as 2010. This section describes water services options with and without the Project.

The No-Action Alternative with 100 percent groundwater

According to the City’s reports, the static water level of the Santa Fe Well Field has
decline more than 340 feet since the 1960's and the Yah-ta-hey Well Field has
declined more than 700 feet since the 1970's. The City’s forty-year master plan
identified two short-term alternatives including the expansion of the Yah-ta-hey Well
Field to the north and developing water in the Ciniza area to the east. The City is
also considering developing groundwater near Mount Taylor. None of these options
will result in a sustainable, long-term water supply. None of these options meet the
Project’s purpose and need.

The NIP or San Juan River Project Alternative with the preferred conjunctive
groundwater development

With either Project alternative, the City of Gallup’s groundwater withdrawals will be
dramatically reduced. During the first few years, groundwater withdrawals can be
completely eliminated, and the aquifer recharge can be maximized. By the year 2040
the City will again use groundwater during the sunmer. With the Project, the City
estimates that by 2040 it will use approximately 1,440 acre-feet of groundwater per
year. One result of the Project is that the City will not need new groundwater
development. And, the associated groundwater operation and maintenance expenses
will be greatly reduced.

Depauli Engineering and Surveying Company presented a preliminary design and
cost estimate for distributing the Project water from the Yah-ta-hey Junction through
the City of Gallup to the NTUA systems in Churchrock on the east, Manuelito and
Spencer Valley on the west, and Redrock on the south. The total estimated cost for
construction, engineering and contingencies for the regional project is $23.5 million
(excluding costs associated with addressing NEPA, cultural resources and rights-of-

way).
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8.3.2 Central Project Subarea

The Central Project Subarea includes the Chapters of Burnham, Lake Valley, White Rock,
and Whitehorse Lake. The projected municipal demand for this area in the year 2040 is 911
acre-feet, of which 77 acre-feet will be met with groundwater. Two options have been
considered for serving this subarea, with either altemative a lateral from the main line and
conjunctive groundwater development.

The San Juan River Alternative with a lateral from the main line

To ensure that the long-term needs of this subarea are not ignored, capacity for these
chapters has been included in the main line under the NIIP and San Juan River
alternatives. With the San Juan River Alternative a 65,000 foot long programmatic
lateral could be constructed from the Highway 666 corridor to Burnham. This lateral
would cost $4.0 million. Lake Valley and White Horse Lake would be served from
the Crownpoint Lateral. This 165,000 foot long programmatic lateral would cost
$9.3 million.

The NITIP Alternative with a lateral from main line

With the NIIP Alternative a 82,500 foot long programmatic lateral from the
Transwestern Pipeline corridor could be constructed to Burnham and a 83,000 foot
long programmatic lateral could be constructed to Whiterock and Lake Valley. These
laterals would cost $10.3 million. Depending on the alternative, Whitehorse Lake
would be served from either from Crownpoint or Cutter Reservoir. These
programmatic options are shown in Figures 8.1 and 8.2.

Groundwater development

A possible groundwater option for Burnham is to drill additional wells in the Pictured
Cliffs Sandstone Aquifer. Assuming an average of 10 gpm could be attained, 12
wells at depths of about 700 feet would be required. Given the low yields, this
alternative is not considered viable. Another alternative would be development of
the Gallup, Dakota or Morrison aquifers. Assuming that a well in any of these
aquifers could attain 120 gpm, at least one well would be required. This well would
need to be between 3,500 and 5,000 feet deep at a cost of $3.5 to $5 million. This
option may be viable, but the water quality is poor (specific conductance 2,000 to
5,000 microseimens per centimeter).

An alternative for Lake Valley is to drill additional wells in the Chaco River alluvial
aquifer. Assuming 20 gpm could be attained, two wells with depths of less than 100
feet would be required at a cost of about $200,000. Water quality in the alluvium is
generally good (specific conductance about 1,000 microseimens per centimeter).
Another alternative would be to complete wells in the Morrison aquifer at depths of
more than 4,000 feet. Water quality would be marginal too poor.
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An alternative for White Rock is to complete an additional 100 gpm well in the
Mormrison aquifer at a depth of more than 4,000 feet and a cost of $4 million. Water
quality in the Morrison would be marginal too poor (specific conductance 2,000 to
5,000 microseimens).

An alternative for Whitehorse Lake is to complete two wells with a 20 gpm yield in
the Menefee formation at a depth of more than 500 feet and a cost of $1 million.
Water quality in the Menefee would be marginal too poor (specific conductance
2,000 to 5,000 microseimens). Meeting the total conjunctive groundwater demand
will cost $9.2 million.

If the entire demand is to be met with groundwater, the cost of well development
would be $16.5 million. These groundwater alternatives will need further study to
determine if groundwater is viable. For instance, IHS recently spent one million
dollars drilling a well in the Ojo Alamo formation near Whitehorse Lake that was
unusable due to benzene. Groundwater can only be incorporated into a preferred
alternative if the water supply can be sustained. However, it is unlikely that this
groundwater could supply more than 10 percent of the total demand. These costs are
shown in Table 8.8.

8.3.3 Crownpoint Subarea

The Crownpoint Subarea includes the chapters of Becenti, Coyote Canyon, Crownpoint,
Dalton Pass, Little Water and Standing Rock. The projected municipal demand for the
Crownpoint Subarea in the year 2040 is 3,225 acre-feet, of which 752 acre-feet will be met
with groundwater. With either alternative two options have been considered for serving this
subarea: a lateral from the main line and conjunctive groundwater development.

The NIIP or San Juan River Project Alternative with a lateral from the main line and
the preferred conjunctive groundwater development

Both the San Juan River and the NIIP Project alternatives include capacity in the
main line and a 118,000 foot long lateral from the main line near Coyote Canyon to
the NTUA regional system near Dalton Pass. The estimated cost of this lateral is $17
million. The NTUA system will require additional programmatic upgrades costing
an additional $17 million to convey this water. The Project lateral costs for both
alternatives are shown in Tables 8.5 and 8.6.

Groundwater development

The 752 acre-foot conjunctive groundwater demand for Crownpoint, Becenti and
Dalton Pass could be met by increasing groundwater withdrawals from the
Westwater Canyon Sandstone Aquifer near Crownpoint and constructing a regional
distribution system. The regional distribution system will distribute a combination

97



Navajo-Gallup Water Supply Project

of San Juan River water and groundwater. Further study is required to ensure that
these groundwater withdrawals are sustainable. It is possible that the Westwater
Canyon Aquifer is tributary to the San Juan River, and increased groundwater
withdrawals may eventually result in depletion to the river.

For Coyote Canyon, additional wells could be drilled in the Menefee Formation or
the Dalton Sandstone. This alternative could extend the regional system to meet the
combined conjunctive demands of Tohatchi, Mexican Springs, Coyote Canyon, and
Twin Lakes. Assuming an average of 60 gpm could be attained, 2 wells at depths of
about 1,500 feet and a cost of $3 million are required.

A groundwater option for Crownpoint is to drill additional wells in the Westwater
Canyon aquifer. Assuming an average of 100 gpm could be attained, 3 wells at
depths of about 2,000 feet at a cost of $6 million is required.

A groundwater option for Dalton Pass is to drill additional wells in the Gallup
Sandstone. Assuming an average of 20 gpm could be attained, 2 wells at depths of
about 2,000 feet at a cost of $4 million is required.

A groundwater option for Standing Rock is to drill additional wells in the Westwater
Canyon aquifer. Assuming an average of 80 gpm could be attained, 2 wells at depths
of about 2,500 feet at a cost of $5 million is required. Meeting the total conjunctive
groundwater demand will cost $18 million.

Consideration was given to meeting the entire subarea demand with groundwater.
The cost of well development to meet the entire demand would be $67.5 million,
However, it is unlikely that this groundwater could supply more than 25 percent of
the total demand. These costs are shown in Table 8.8.

8.3.4 Gallup Area (Navajo Land Adjacent to the City of Gallup)

The Gallup Subarea includes the chapters of Breadsprings, Chichilta, Church Rock, Iyanbito,
Mariano Lake, Pinedale, and Red Rock. In addition to 7,500 acre-feet for the City, the
projected municipal demand in the year 2040 is 4,823 acre-feet, of which 721 acre-feet will
be met with groundwater. Two options have been considered for serving this subarea: a
regional City of Gallup distribution system from the main line at Yah-ta-hey and
groundwater development.

Previous investigations of this Project resulted in appraisal level designs and cost estimates
for the conveyance system as far south as Yah-ta-hey. However, considerable attention needs
to be given to the infrastructure south of Yah-ta-hey. The Gallup Subarea distribution system
has been explicitly included in this plan formulation.
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Due to water supply shortages, the City of Gallup has a city ordinance that prevents the
deliver of municipal water to the surrounding Navajo trust land. In a letter date March 16,
1998, the Public Works Director for the City of Gallup indicated that the municipal code
could be changed once the Project’s water becomes available. The City of Gallup, the Indian
Health Service and the NDWR are working to remove the administrative and technical
obstacles. The trust land raises two delivery opportunities. The first opportunity is delivery
to individual Navajo home sites close to the City’s current distribution system. If additional
water becomes available, these individuals will be able to connect with the City’s systemin
a revenue-neutral manner. This additional system flexibility will provide benefits to the
individuals served and for the City’s water planning. The second opportunity is to convey
water through the City’s municipal system to the NTUA public water systems in Bread
Springs, Chichiltah, Church Rock, Iyanbito, Pinedale, and Red Rock.

. Regional Gallup Distribution System from Gamerco Hill

Both Project alternatives include capacity in the main line for the City of Gallup’s
demands and for the demands for the trust land adjacent to the City. A lateral from
the main line near Gamerco Hill would connect to a Regional City distribution
system. A 22-cfs pipeline with an initial diameter of 32 inches will convey 12,300
acre-feet of treated water from Yah-ta-hey south toward the City. From the pumping
station local laterals will convey water south toward Red Rock, east toward Church
Rock, and west toward Manuelito. The NDWR estimated cost of this lateral is $23
million.

Depauli Engineering followed up the NDWR cost estimate with a more refined
estimate for this regional system. The Depauli estimated cost of this regional City
distribution system is $23.5 million (excluding costs associated with addressing
NEPA, cultural resources and rights-of-way). The Depauli estimate included
additional storage tanks and other specific appurtenants. A schematic of this system
is presented in Figures 2.1, 2.2, 8.1 and 8.2.

. Groundwater development

Even with the Project’s surface water supply, approximately 721 acre-feet of demand
will be met with conjunctive groundwater use by Bread Springs, Chichiltah, Church
Rock, Iyanbito, Pinedale, and Red Rock. The NDWR considers this rate of
groundwater withdrawal sustainable. This conjunctive component can be met by
increasing groundwater withdrawals from the Gallup sandstone, the Glorietta and the
Chinle formations. The short-term needs of Church Rock and Iyanbito may be met
with groundwater conveyed from the east. However, the Manuelito, Red Rock and
Bread Springs Chapters have very limited groundwater development opportunities.
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A groundwater option for Breadsprings is to drill additional wells in the Gallup
Sandstone. Assuming an average of 50 gpm could be attained, 2 wells at depths of
about 2,000 feet at a cost of $4 million is required.

A groundwater option for Church Rock is to drill additional wells in the Chinle
Aquifer. Assuming an average of 30 gpm could be attained, 2 wells at depths of
about 2,000 feet at a cost of $4 million is required.

A groundwater option for Iyanbito is to drill additional wells in the Glorietta
Sandstone. Assuming an average of 125 gpm could be attained, 2 wells at depths of
about 2,000 feet at a cost of $4 million is required.

A groundwater option for Red Rock is to drill additional wells in the Chinlee aquifer.
Assuming an average of 50 gpm could be attained, 2 wells at depths of about 2,000
feet at a cost of $4 million is required. Meeting the total conjunctive groundwater
demand will cost $16 million.

Consideration was given to meeting the entire subarea demand with groundwater.
The cost of well development to meet the entire demand would be $107 million.
However, it is unlikely that this groundwater could supply more than 15 percent of
the total demand. These costs are shown in Table 8.8.

Huerfano Subarea

The Huerfano Subarea includes the chapters of Huerfano and Nageezi. The projected
municipal demand for the Huerfano Subarea in the year 2040 is 910 acre-feet. Conjunctive
groundwater development could supply 92 acre-feet of this demand. Under the NIIP
Alternative the remaining 828 acre-feet of demand can be served by a lateral from Moncisco
Reservoir. Under the San Juan River Alternative it can be served with a lateral from Cutter
Reservoir.

. The San Juan River Alternative with a lateral from Cutter Reservoir

Under the San Juan River Altemative a lateral from Cutter Reservoir to the NTUA
systems at Huerfano, Nageezi and Torreon would be constructed. The estimated cost
of this lateral is $50.3 million. This lateral can be readily extended to the TeePee
Junction in order to serve the Jicarilla Apache Nation.

A variation of this alternative is to convey the water for this subarea through the NIIP
main canal to the Kutz pumping plant and then on through the Coury Lateral. This
variation may enable the delivery of water to this subarea with a minimum of new
construction. However, this option may compromise the ability to provide water to
some of NIIP’s fields.
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The NIIP Alternative with a lateral from Moncisco Dam

Under the NIIP Alternative a lateral from Moncisco Reservoir to the NTUA systems
at Huerfano, Nageezi and Torreon would be constructed. The estimated cost of this
lateral is $37.9 million. A schematic of this lateral is shown at Figure 8.2 on page 62.

Groundwater development

The 92 acre-foot conjunctive groundwater demand for Huerfano and Nageezi could
be met by increasing groundwater withdrawals from the Ojo Alamo Sandstone and
connecting the wells to a regional distribution system. Assuming an average of 60
gpm could be attained, 2 wells at depths of about 1,000 feet at a cost of $2 million
is required.

Consideration was given to meeting the entire subarea demand with groundwater.
The cost of well development to meet the entire demand would be $20 million;
however, it is unlikely that this groundwater could supply more than 20 percent of
the total demand. It is also likely that the Ojo Alamo aquifer is tributary to the San
Juan River. Therefore, increased groundwater withdrawals may eventually result in
depletions to the river. These costs are shown in Table 8.8.

8.3.6 Rock Springs Subarea

The Rock Springs Subarea includes the chapters of Manuelito, Rock Springs and Tsayatoh.
The projected municipal demand for the Rock Springs Subarea in the year 2040 is 2,287
acre-feet, of which 123 acre-feet would be met with conjunctive groundwater. Two options
have been considered for serving these demands: with either alternative a lateral can be
constructed from the main line and developing additional groundwater.

The NIIP or San Juan River Project Alternative with a lateral from the main line and
the preferred conjunctive groundwater development

Both Project alternatives include capacity in the main line and the Window Rock
Lateral for this subarea. This lateral will connect with the NTUA systems at Rock
Springs and Tsayatoh. Manuelito would be served from the Gallup regional system.

Groundwater development
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8.3.7

One possible alternative for Rock Springs would be to drill additional wells in the
Gallup Sandstone aquifer. Assuming 40 gpm could be attained for each well, three
such wells at depths of more than 1,700 feet would be required at a cost of $5.1
million. A regional system could distribute this water to the other chapters.

Consideration was given to meeting the entire subarea demand with groundwater.
Meeting the entire demand will require 32 wells in the Gallup Sandstone aquifer at
40 gpm each, or 16 wells in the Morrison aquifer at 80 gpm each, at a cost of $95
million. However, it is unlikely that this groundwater could supply more than 18
percent of the total demand. These costs are shown in Table 8.8.

Route 666 Subarea

The Route 666 Subarea includes the chapters of Mexican Springs, Naschitti, Newcomb,
Sanostee, Sheep Springs, Tohatchi, Twin Lakes and Two Grey Hills. These chapters are
located along Highway 666. Under either alignment alternative, the public water systems in
these communities are well situated to take advantage of the Project water as soon as it is
available. The projected municipal demand for the Route 666 Subarea in the year 2040 is
6,161 acre-feet, of which 882 acre-feet could come from groundwater. Two options have
been considered for serving these chapters: with either altemative, the subarea can be served
from the main line and developing additional groundwater.

The NIIP or San Juan River Project Alternative with a lateral from the main line and
the preferred conjunctive groundwater development

Both Project alternatives include capacity in the main line for these chapters. These
chapters are well positioned to take advantage of the main line without any additional
Project laterals. The NTUA systems in the area will need to be upgraded.

Groundwater development

An extended regional system could be developed to meet the combined demands of
Tohatchi, Mexican Springs, Coyote Canyon, and Twin Lakes. To meet the
conjunctive groundwater of the regional system, this extended regional system would
require three wells with depths of 1,500 feet in the Point Lookout Sandstone aquifer,
or 1,500 to 2,000 feet deep in the Morrison aquifer, at 150 gpm each. Water quality
in both the Point Lookout and the Morrison would be good (specific conductance less
than 1,000 microseimens per centimeter (Stone and others, 1983)). These wells
would cost $4.5 million.

An alternative for Naschitti would be to drill additional wells in the Point Lookout
Sandstone aquifer. Assuming an average of 80 gpm could be attained, two wells at
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depths of more than 1,500 feet would be required. These wells would cost $3.0
million. Meeting the total conjunctive groundwater demand will cost $7.5 million.

"Consideration was given to meeting the entire subarea demand with groundwater.
Meeting the entire demand will cost of $52 million. However, it is unlikely that this
groundwater could supply more than 15 percent of the total demand. These costs are
shown in Table 8.8.

8.3.8 San Juan River Subarea

The projected municipal water demand in the San Juan River Subarea by the year 2040 is
8,421 acre-feet per year. The Animas-La Plata Project Supplemental EIS describes three
alternatives for delivering approximately 4,680 acre-feet of diversion, or 2,340 acre-feet of
depletion, to the Shiprock Area. These alternatives are also described in the NDWR
technical memorandum An Appraisal Level Study of the Proposed Farmington to Shiprock
Municipal Pipeline. The Animas-La Plata Project water supply is only adequate for 55
percent of the Shiprock Subarea’s 2040 water demand. This Project includes an additional
3,740 acre-feet of diversion, or 1,870 acre-feet of depletion, to meet the balance of the
subarea’s municipal demand. Delivery options were considered for both the NIIP Alternative
and the San Juan River Alternative. Groundwater is not available in this subarea.

. Serving the San Juan River Subarea with the San Juan River Alternative

One option is to convey the Project’s 3,740 acre-feet of water diversion for this
subarea through an enhanced Animas-La Plata Navajo Municipal Pipeline. However,
the City of Farmington will have water treatment and conveyance constraints. If
Farmington is constrained, this option could include a separate diversion structure
which would join the Animas-La Plata Navajo midway between Farmington and
Shiprock. The NDWR has estimated that adding this capacity to the Animas-La
Plata Navajo pipeline will cost approximately $10 million.

With the San Juan River Altemative a blind tap can be installed at the Junction of
Highway 666 and Highway 34. The NDWR has estimated that adding this capacity
to the San Juan River Alternative main line from the from the PNM Diversion to the
highway junction will add approximately $ 8.7 million to the Project. For the San
Juan River Alternative, this option is the most cost effective and it has been used for
the cost estimates in this technical memorandum.

. Serving the San Juan River Subarea with the NIIP Alternative

It is possible to convey the Project’s 3,740 acre-feet of water diversion through an
enhanced Animas-La Plata Navajo Municipal Pipeline. The NDWR has estimated
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that adding this capacity to the Animas-La Plata Navajo pipeline will cost
approximately $10 million. For the NIIP Alternative, this option is the most cost
effective.

With either alternative it is possible to convey the Project water through a separate
stand-alone pipeline. The NDWR estimated that the cost of a stand-alone pipeline
from the PNM Diversion to Shiprock would be $20 million.

It is also possible to convey the treated Project water from the proposed Moncisco
Reservoir to the Shiprock Junction at Highway 666. The advantage to this option is
that is may be able to take advantage of the proposed treatment plant at NAPI. The
NDWR estimated that the cost of this option would add $19.6 million. This option
has been used for the cost estimates in this technical memorandum.

It is also possible to convey the treated Project water from the proposed Moncisco
Reservoir through the main conveyance line to Sanostee. From Sanostee a lateral
would convey the water to Shiprock. The NDWR estimated that the cost of this
option would be $27.6 million.

8.3.9 Torreon Subarea
The Torreon Subarea includes the chapters of Counselor, Ojo Encino, Torreon and Pueblo
Pintado. The projected municipal demand for the Torreon Subarea in the year 2040 is 2,317
acre-feet. Conjunctive groundwater development could supply 177 acre-feet of this demand.

The remaining demand can be served by a lateral from the NIIP Main Line or the San Juan
River Cutter Lateral.

. The San Juan River Alternative with a lateral from the Cutter Lateral
Along with serving the Huerfano subarea, with the San Juan River Alternative the
Cutter Lateral will also serve the Torreon Subarea. The estimated cost of this lateral
is $50.3 million.

. The NIIP Alternative with a lateral from Huerfano

Under the NIIP Alternative, this subarea will be served from the Huerfano-Torreon
Lateral. The estimated cost of this lateral is $37.9 million.

. Conjunctive groundwater development
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8.3.10

8.3.11

An extended regional system could be developed to meet the combined demands of
Counselor, Ojo Encino, Pueblo Pintado, and Torreon. To meet the conjunctive
groundwater of the regional system, this extended regional system would require six
wells with depths of 1,500 feet in the Menefee or Point Lookout Sandstone aquifer
and a yield of 20 gpm. Water quality in both the Point Lookout and the Morrison
would be good (specific conductance less than 1,000 pS/cm; Stone and others,
1983). Meeting the conjunctive groundwater demand will cost $9.0 million.

Consideration was given to meeting the entire subarea demand with groundwater.
Meeting the entire demand will cost of $117 million. However, it is unlikely that this
groundwater could supply more than 10 percent of the total demand. These costs are
shown in Table 8.8.

NAPI Subarea

NAPI has plans to develop agricultural processing projects with a total treated water demand
of 7,274 acre-feet. The BIA has recently consulted with the USFWS on a french fry
processing venture that will require NAPI to deplete 400 acre-feet per year. NAPI is
developing a two million gallon per day water treatment plant to provide potable water for
the potato processing venture. Both Project alternatives include 300 acre-feet of depletion,
in addition to the 400 acre-feet, for food processing opportunities such as vegetable canning.
With the NIIP Alternative NAPI will be served from the water treatment plant at the
proposed Moncisco Reservoir. With the San Juan River Alternative NAPI will be served
from a tap at the junction of the pipeline with Highway 64. No groundwater component is
proposed. With either alternative, the cost of water treatment capacity has been included in
the cost estimates.

Window Rock Subarea

The Widow Rock Subarea includes the chapters of Fort Defiance and Saint Michaels. The
projected municipal demand for this Subarea in the year 2040 is 7,179 acre-feet, of which
767 acre-feet will be groundwater. Two options have been considered for serving these
demands including: with either alternative, a lateral from the main line, and groundwater
development.

. The NIIP or San Juan River Project Alternative with a lateral from the main line and
the preferred conjunctive groundwater development

With either the NIIP or the San Juan River Altemnatives, a lateral from the main line
near Yah-ta-hey connects to the existing NTUA system serving the Window Rock
Subarea. The estimated cost of this lateral is $25.6 million. The NTUA system will
require additional programmatic upgrades to convey this water. This later will also
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have capacity to serve the Rock Springs Subarea. A schematic of this lateral is
shown at Figures 8.1 and 8.2.

. Groundwater development near Ganado

The Navajo Nation has considered developing a well field in the Coconino Aquifer
near Ganado 30 miles away to augment the Window Rock water supplies. However,
the static water level is approximately 200 feet below the surface. From Ganado the
water would have to be lifted another 1,400 feet to cross the 7,800 foot pass between
Ganado and Window Rock. Based on reconnaissance level estimates, the 26-mile
Ganado-Window Rock pipeline would cost approximately $50 million. Importing
this water from the Ganado Area to the Window Rock area would strain the limited
water supply for the NTUA regional system in Ganado which is Projected to exceed
its sustainable supply over the next 40-year planning horizon. The Ganado-Window
Rock Project does not meet the purpose and need of the Navajo-Gallup Water Supply
Project.

. Groundwater development in the Window Rock Area

An extended regional system could be developed to meet the combined conjunctive
groundwater demands of Fort Defiance and St. Michaels. To meet the conjunctive
groundwater of the regional system would require six wells with depths of 750 feet
in the Gallup, Dakota or Morrison formations with a yield of 60 gpm and a cost of
$4.5 million, and six wells with depths of 750 feet in the C-aquifer with a yield of 50
gpm and a cost of $1.8 million. Water quality in both would be good (specific
conductance less than 1,000 [tS/cm; Stone and others, 1983). Meeting the
conjunctive groundwater demand will cost $6.3 million.

Consideration was given to meeting the entire subarea demand with groundwater.
Meeting the entire demand will cost of $59 million. However, it is unlikely that this
groundwater could supply more than 10 percent of the total demand. These costs are
shown in Table 8.8.

8.3.12 Thoreau-Smith Lake Subarea

The Thoreau-Smith Lake Subarea includes the chapters of Baca/Haystack, Casamera Lake,
Smith Lake and Thoreau. This subarea is in the planning region, but it is not within the
proposed Project service area. The projected municipal demand for the Thoreau Subarea by
the year 2040 is 2,196 acre-feet. These chapters are primarily located in the Rio San Jose
watershed which is tributary to the Rio Grande. Presently, a significant portion of the water
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withdrawn by NTUA in this area is conveyed to the Navajo Chapters of Pinedale, Iyanbito,
and Church Rock. With the Project, the Thoreau Subarea will benefit because these exports
will be greatly reduced. This subarea is also well positioned to take advantage of
groundwater in the Mount Taylor Area. The preferred alternative for this subarea is
additional groundwater development.

107



Navajo-Gallup Water Supply Project

8.4  Power transmission lines, SCADA systems, and cathedic protection

Power lines must be built to furnish the electric power to run the motors and controls of the pumping
plants. Electrical connections at existing facilities of the NTUA, Continental Divide Electric
Cooperative (CDEC) and Jemez Mountain Electric Cooperative (JMEC) would be required. Power
lines of the Navajo Indian Irrigation Project and the City of Farmington may also be an option to
provide power. The power lines would be constructed on wood pole structures with overhead
conductors. The closest existing 115, 69, or 34.5 kV power line in the vicinity of each pumping
plant would be tapped to provide the power to the large horsepower motors. The small horsepower
motor of the Huerfano/Nageezi lift pumping plant could be served from a 13.8 Kv power line.
Connecting to the larger Kv power lines will require more expensive transformers. The locations
and voltages of the transmission lines will be determined after final pumping plant locations are
determined. Reclamation’s Farmington Construction Office estimated that the power transmission
system will cost $3,000,000. This cost could be incorporated into the annual power costs.

A project with over 200 miles of pipelines and tying into over 30 public water systems will need a
Supervisory Control and Data Acquisition (SCADA) system to control and monitor the pumping
stations, storage and regulating tanks, and the distribution points. The Master control station will
cost $318,000, 10 remote stations will cost $232,000 and the installed cable will cost $1.79 per foot
(Reclamation, 2000). The total estimated cost for the SCADA system is $1.2 million. Cathodic
protection based on stations 1,000 feet apart will cost $0.58 per foot (Reclamation, 2000). The
estimated cost of the cathodic protection system is $900,000.

8.5 Water treatment

Reclamation evaluated water treatment options for this Project. Surface water for public drinking
systems requires compliance with the Environmental Protection Agency’s Surface Water Treatment
Rule (SWTR). This rule is part of the National Primary Drinking Water Regulations for public water
systems using surface water sources or groundwater under the direct influence of surface water.
Each Project alternative was evaluated separately.

NIIP water is characterized by low sulfate concentrations, low total dissolved solids (TDS)
concentrations and turbidities less than 100 NTU. Table 8.9 lists potential treatment systems and
estimated construction cost for treating NIIP water. Figures 8.7, 8.8 and 8.9 provide preliminary
site layouts for a 30 million gallon per day treatment system.
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Table 8.9
Treatment Alternatives for the Navajo Indian Irrigation Project Water
e TCAlMENE ATCTNANVES 10T 1h€ NaVajo ndian lrrigallon rroject water
Alternative Generated Waste Streams Estimated Construction Cost
per MGD Capacity
Microfiltration | Backwash water conveyed to evaporation $1,030,000 to $1,240,000
(CMF-S) ponds.
Conventional | Chemical sludge, dried and transported to $900,000 to $1,000,000
landfill.
Filter backwash water conveyed to
evaporation ponds
Diatormaceous | Spent DE material to Landfill $770,000 to $973,000
Earth
e I R

—_—— ]
Note: Construction cost is only for treatment system and building. The estimate does not include intake structure, lined
evaporation ponds or treated water conveyance system.

Table 8.10 lists treatment alternatives and estimated construction costs for treating water from the
San Juan River. To meet the SWTR requirements using these systems, the diversion of water
should occur upstream from the Hogback Diversion. Due to high turbidities in the San Juan River
during the spring runoff and summer rain storms, a settling pond will be required to decrease the
turbidity of the San Juan River water to 500 NTU. Water in the San Juan River upstream from the
Hogback Diversion is characterized by sulfate concentrations of less than 200 mg/L and TDS
concentrations less than 300 mg/L. To assist in the removal of turbidity in the settling pond, a
polymer injection system is required at the pumping plant intake. Figures 8.9 and 8.10 provide
preliminary site layouts for a 30 MGD treatment system for each alternative.

Table 8.10
Treatment alternatives and costs for treatment of San Juan River Water

at or ugstream of the Hogback Diversion

Alternative Generated Waste Streams Estimated Construction Cost
per MGD Cagacitz
Pre-settling followedby | Backwash water routed back to $1,030,000 to $1,240,000,

Microfiltration ( CMF-S) | settling pond.

Pre-settling followed by | Chemical sludge dried and $500,000 to $1,000,000

Conventional Treatment transported to landfill.
Filter backwash water routed

| back to settling pond.

Note: Construction cost for treatment system and building only. Estimates do notinclude river intake, sediment channel,
settling pond or treated water conveyance system.

——
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8.5.1 Conventional Water Treatment Systems

Most water treatment plants use conventional treatment systems. Conventional systems use
aluminum sulfate (alum) or ferric chloride, and a polymer to coagulate and flocculate
inorganics and organics. This process is followed by gravity settling and filtration.
Conventional treatment systems generate large quantities of sludge that is typically
dewatered in drying beds and disposed in domestic landfills. To reduce the footprint of the
conventional treatment systems, solid contact clarifiers and filters are used. Figures 8.10 and
8.11 provide a site layouts of conventional treatment system for NIIP and San Juan River
water. The treatment systems shown are similar to the 30 million gallon per day plant that
is presently in operation in Green River Wyoming. Estimated costs in Table 8.11 are
prorated from the Green River facility. Annual operation and maintenance costs are also
provided in Table 8.11. Operation and maintenance costs include: (1) seven operators (four
operators, two maintenance personnel and one supervisor) per day working seven days a
week; (2) chlorine for disinfection; (3) alum for flocculation; and (4) the annualized cost for
replacing the filter media every ten years and the pumps every five years. The annualized
costs are based on a plant life of 50 years and an interest rate of eight percent. The estimated
construction cost is between $34 and $38 million.



To

Distribution
Treoted Waler
CMF-S Offices & Chlorine Servicea Pumps
Modu?c: Loboratory Room Bockwosh Tonk
Filter Backwash [ I
to Settling Pond 2
Seltling Pump - 111
Pond House ch lor ine
Filter Backwash 3 Injection
lo Sellling Pond .
Addition of Treotment Plant  ——Cleoning
Polymer 05— (opprox. 132° x 102°) System
Required
Ballled Cleorwell
(below grode)
Pump
House
\ Note: Treatment System similar to
\ U.S. Filter Memcor CMF-S
; . Microfiltration Modules,
— Sattling Chonnel ——
Outlet

Struclure

Intaoke
Structure
—— SAN JUAN RIVER —~— '

Figure 4 - 30 MGD Microfiltration Treatment System on San Juan River



Filter Bockwash

To
Distribution
to Seltling Pond
Offices & Chlorine
Loborotory Room .
j reoled Woler
j Service Pumps
%s"'ldg. Conlact [
, ing 0
Rapid dods o Clorifier - n
Mix !
Coogulant Filter
Injection \ — | T
Selt!i Pum
;on'c'l‘g Hous‘:- o Conlact —{— ¢ Chiort
= Ciaritier | Filter || | hlorine
Metering t Injection
Pump
Addition of — Conloct —f ! = -
Polymer 05 —o Clorifier Filter ha
Required
Coogulon! Treotment Plont (approx. 155° x 160°) Baffled Clearwell
Supply Tanks \ (below grade)
r——=——=—-= M
Pump | Areo for Sludge I
House | Orying Beds |
o — e —— —
Note: Treaument System similar to Infilco
—— Setlling Channel —— Degremont Inc. Superpulsator
Clarifier and Greenleaf Filter
AN ' Control System.
Oullet Inlake
Structure Structure
—~— SAN JUAN RIVER —— I I

Figure 5 - 30 MGD Conventional Treatment Plant on San Juan River



Navajo-Gallup Water Supply Project

8.5.2 Microfiltration Treatment Systems

8.5.3

Microfiltration treatment systems use a relative new technology that does not require
chemicals to coagulate suspended solids to meet the drinking water requirements. This
process physically separates the suspended particles larger than 0.2 microns from the water.
These particles include Giardia which are 5 to 15 microns in size, Cryptosporidium which
are 4 to 6 microns in size, and the majority of organic molecules. The continuous
Microfiltration System (CMF-S) is a bundle membrane system which can filter water with
high and variable turbidities by drawing untreated water through tubular hollow fiber
membranes. Designed for large scale systems, the pre-engineered modules are submerged
into open top concrete or steel tanks. The 30 million gallon per day, US Filters CMF-S
Memcor System, as shown in figures 8.7 and 8.10, provides six Microfiltration cells located
in steel tanks. Each cell has a five million gallon per day capacity and contains 576
membrane modules which are continually monitored for proper operation. Large scale CMF-
S treatment systems have not been in operation as long as conventional systems. These
systems have had great success in meeting the drinking water requirements. Construction
cost data are from US Filter and are prorated for the proposed plants. The annual operation
and maintenance estimates are provided in Table 8.11. The operations and maintenance
costs include: (1) seven operators (four operators, two maintenance personnel and one
supervisor) per day working seven days a week; (2) chlorine for disinfection; and (3) the
annualize cost for the replacement of the microfiltration modules and pumps every five years.
The annualized costs are based on a plant life of 50 years and an interest rate of eight percent.
The annualized costs used for replacing the microfiltration modules use current costs. Future
replacement costs are expected to go down as microfiltration becomes more widely used.
This option has been recommended by Reclamation. The estimated construction cost is
between $39 and $47 million.

Diatomaceous Earth Water Treatment Systems

Diatomaceous Earth Water Treatment Systems have a precoat filter using diatomaceous earth
(DE). These systems require no coagulants and operate effectively in low turbidity water
sources. DE is a soft powdery material resembling chalk that contains the remains of single
cell algae called diatoms. The system constantly monitors the turbidity of the filtered water.
If the turbidity is greater than the determined set point, the system recycles the water until
enough DE is added to meet the set point requirements. The spent media cake is air dried
before being disposed as a soil amendment or to a domestic landfill. Although different
types of DE filters are available, Figure 8.9 is the site plan for a 30 million gallons per day
DE system using large diameter leaf filters manufactured by Aqua Care Systems. These large
leaf filters are typically used in the chemical, steel and mining industry. Construction cost
estimates in Table 8.11 are prorated from information from the Aqua Care Systems. Annual
operation and maintenance estimates are provided in Table 8.11. Estimated operations and
maintenance costs include: (1) seven operators, (four operators, two maintenance personnel
and one supervisor) per day working seven days a week; (2) chlorine for disinfection; (3) DE
material and (4) the annualized cost for the replacement of pumps every five years. The
estimated construction cost is between $32 and $40 million.
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Appraisal Level Costs for the Proposed Treatment Plants

Plant Type, Capacity and
Location

Table 8.11

) }
Estimated Construction Cost

Conventional, 38 MGD,
Moncisco Reservoir

=

Estimated Annual Operation 1
and Maintenance Cost

$34,200,000 to $38,000,000

$1,777,000 to $1,955,000

Microfiltration,38 MGD
Moncisco Reservoir

$39,140,000 to $47,120,000

$5.411,000 to $5,914,000

DE Filtration, 38 MGD,
Moncisco Reservoir

$29,260,000 to $35,985,000

$1,263,000 to $1,389,000

Conventional, 34.8 MGD,
San Juan River

$31,320,000 to $34,800,000

$1,702,000 to $1,872,000

Microfiltration, 34.8 MGD,
San Juan River

$35,844,000 to $43,152,000

$5,030,000 to 35,498,000

Conventional, 28.3 MGD,
San Juan River

$25,470,000 to $28,300,000

$1,551,000 to $1,706,000

Microfiltration, 28.3 MGD,
San Juan River

$29,149,000 to $35,092,000

$4,258,000 to $4,655,000

Conventional, 3.2 MGD,
Cutter Reservoir

$2,880,000 to $3,200,000

$969,000 to $1,065,000

Microfiltration, 3.2 MGD,
Cutter Reservoir

$3,296,000 to $3,968,000

$1,275,000 to $1.,399,000

DE Filtration, 3.2 MGD,
Cutter Reservoir

$2,454,000 to $3.115,000

$925,000 to $1,017,000
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8.6 Wastewater treatment

Increasing the domestic water supply will result in more wastewater. To protect human health and
safety wastewater treatment must be developed in conjunction with the new water supply.
Wastewater improvements are considered to be a programmatic cost, not a Project cost. On the
Navajo Reservation wastewater treatment facilities are funded by the IHS. Several EPA and USDA
programs also provide assistance in developing these facilities which can be phased in as the
demands gradually increase.

Wastewater on the Navajo Reservation is typically processed by sewage lagoons or septic tanks.
Based on projects in similar regions, Natural Resource Consulting Engineers estimated that the
average cost of providing sewerage is $10,000 to $13,000 per household, excluding engineering and
contingency costs. Assuming 4.5 people per household, approximately 25,000 new homes will be
constructed over the next 40 years in the Project service area. Providing sewerage for those homes
is approximately 250 million. However, these expenditures are non-Project costs, and should be
considered to be part of the Navajo Nation’s ongoing housing program.

In 1999 the City of Gallup produced approximately 3.0 million gallons of waste water pre day. This
flow rate exceeded the plant capacity of 2.5 million gallons per day. In 1999 Sterling and Mataya
prepared a plan for increasing the City’s treatment capacity to 5.5 million gallons per day which will
meet the City’s needs through the year 2035. The four phase plan has an estimated cost of $24
million. The City has secured grants and loans of approximately $6 million to initiate the first phase
of this plan. This phased plan will provide adequate waste treatment capacity for the Project’s water
supply. Assuming that the unit cost of water treatment for the City’s demand is comparable to the
unit costs of the on-reservation treatment requirement, the cost for regional waste treatment facilities
for the Project service area will be $113 million.

8.7  Terminus storage

Terminus storage stores and facilitates the distribution of water so that instantaneous and daily
demands for water can be met without interruptions. This storage may be considered “equalizing”
storage because it provides equalizing flow to meet maximum and minimum daily requirements.
Terminus storage provides:

. A ready and continuous supply of water during repairs

. Adequate reserve for normal and emergency use without interruptions in supply
. Constant pressure in the system

. Lower energy and pumping costs

. Potential reduction in the peak water treatment plant capacity

. Potential reduction in the maximum pipe sizes

The objective of terminus storage is to ensure that adequate water is available during peak demand
and when the conveyance system is under repair. Terminus storage can also be used to reduce the
velocity of the water in pipes during high demand periods. The lower velocities result in lower
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frictional losses and lower energy and maintenance requirements. If the terminus storage is able to
manage the peak demands, then a smaller, less expensive conveyance system may be possible.
These tradeoffs can only be determined after more extensive site investigations and system hydraulic
modeling runs are completed. After careful review,

The Chuska Dam Site

Approximately 2,000 acre-feet of terminus storage was considered to increase operational
efficiency of the water deliveries to Gallup and Window Rock. From an operational
standpoint the best site for terminus storage is as close to the final distribution point as
possible. The NDWR identified 17 potential terminus storage sites along the main line using
criteria such as proximity to the proposed pipeline alignment, elevation, geology, land status,
and capacity. Based on this preliminary investigation, Chuska Reservoir near Tohatchi was
the highest ranking site. Chuska Reservoir is close to U.S. Highway 666 between Tohatchi
and Gallup. Using this existing reservoir could result in lower construction costs, and it may
raise fewer environmental and land status concerns. The existing Chuska Reservoir water
supply may help to ensure that the lift pumps are submerged year round. Improvements to
Chuska Reservoir to provide terminus storage will cost approximately $7 million. No
geologic or environmental field investigations have been performed on any of the potential
terminus storage sites. However, the geology of the area is relatively uniform and should not
present significant problems. Additional treatment will be needed after the water leaves the
TESErVvoir.

The City of Gallup considered several terminus storage options: (1) the Cliff Dwellers site, (2) the
Hogback Site, (3) the Mine Dump Site and (4) excavated storage, and (5) concrete covered tanks.
These proposed sites may store either San Juan River water from the north or imported groundwater
from the east. In August 1999, Reclamation conducted a reconnaissance geology report for the
proposed terminus storage sites.

[ ]

The Cliff Dwellers Site

The Cliff Dwellers Canyon Site is located approximately 6 miles northeast of Gallup and east
of the Hogback (Section 29 and 30, T.16N, R. 17 W.). The CIliff Dwellers Canyon is a
narrow vertical walled canyon which would minimize reservoir evaporation. The Cliff
Dwellers Canyon site was not considered feasible by Reclamation because of anticipated
high reservoir Josses through the Dakota Sandstone.

The Hogback Site
The Hogback Site is located approximately 1.5 miles northeast of the Gallup along the
topographic feature named “The Hogback”(Section 12, T.15 N., R. 18 W.). The Hogback

Site has potential based on reservoir holding capacity, geology, and available construction
materials. The Hogback site appears to be a feasible site for a zoned earth fill, but numerous
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petroleum pipelines cross through the dam axis and would make it an expensive site to use.
This site location can take advantage of possible groundwater imported from wells near Mt.
Taylor.

. The Mine Dump Site

The Mine Dump Site is located approximately 3 miles west of Highway 666 and north of
Interstate 40 (Section 13 and 14, T.16N., R. 19 W.). The Mine Dump site has potential based
on reservoir holding capacity, geology, and available construction materials. The Mine
Dump Site appears to be feasible for a zoned earth fill dam. The Mine Dump Site location
could receive effluent from the nearby sewage treatment plant. The effluent could be
blended with Project water providing for significant water reuse opportunities.

o Excavated Storage

If the required capacity is relatively small, it may be possible to excavate a storage site. An
excavated site can be located in the most convenient location and its lining reduces seepage.
Sterling and Mataya estimated that a 1,500 acre-foot storage reservoir with a natural clay
liner would cost $5.9 million and a reservoir with a synthetic liner would cost $9.6 million.
These costs include engineering, construction and contingency.

. Water tanks

If the water is treated and the capacity is relatively small, it may be possible to utilize closed
tanks to store water for peaking purposes. The current alternatives anticipate that the water
will be treated near the San Juan River or at NIIP and that potable water will be conveyed
through the water system. For this technical memorandum, steel tanks have been included
in the cost estimate.

8.8  Project rights-of-way

According to the 1984 Environmental Statement, the proposed pipeline corridor needs a 66-foot
wide permanent easement and a 100-foot temporary easement. The majority of land for the Project
lies on the Navajo Nation. In the 1984 cost estimate the cost of a permanent right-of-way easement
was included as part of the 15 percent contingency factor.

The Navajo Nation requires that an appraisal of the proposed right of way be conducted. This
evaluation is based on the beneficial use of the land and the value of the product in the pipeline. For
comparative purposes, a study of the fair market value of rights-of-way by Winius (1991) for the
Transwestern pipeline expansion along the same corridor as the NIIP Alternative main line was
reviewed. The study identified 25,318 rods of Navajo Tribal Land and 1,902 rods of Individual
Allotment land along the corridor. One rod is equal to 16.5 feet. In 1999 the typical right-of-way
consideration by the Navajo Nation was 300 to 500 dollars per rod for Tribal land and 25 to 50

dollars per rod for allotted land.
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The total length of the NIIP Alternative pipeline is approximately 240 miles. Of this corridor, 8,300
rods or 12.5 percent is allotted trust land and 47,000 rods, or 61.2 percent, is Tribal trust land. The
remainder is split between a variety of state, federal and private ownership. The total length of the
San Juan River Alternative pipeline is approximately 287 miles. Of this corridor, 8,300 rods or 10.1
percent is allotted trust land and 47,000 rods or 51 percent is Tribal trust land. The remainder is split
between a variety of state, federal and private ownership. The distribution of the land status is
shown in Table 8.12. Based on the Winius study the fair market value of the corridor through the
allotted land is between $240,000 and $480,000 and the fair market value of the corridor with either
alternative through Tribal Trust land is between $14.1 and $23.5 million.

Table 8.12
Land Status of the Navajo-Gallup Water Supply Pipeline |
Land Status NIIP Altemative San Juan River
Alternative

L (Miles) (Miles) .
Main Navajo Reservation 97 117
BLM 11 25
Indian Allotment 29 29
Navajo Fee 21 17
Navajo Trust 50 30
PLO 2198 5 5
Private 17 32
State 8 15
| Other 17
Total 240 _ 287

As described in the Code of Federal Regulations 25 Part 169 - Rights-Of-Way Over Indian Lands
the BIA has a multi-step process for establishing right-of-ways across trust land. Information on the
specific procedures is available from the BIA. Depending on the number of Indian land allotments
the Project corridor crosses, the rights-of-way procedures may be complicated. The land affected
must be appraised, the individual allotment owners must be contacted and informed about the fair
market value of the land, and consents for the Project must be obtained. This process may take up

to 18 months to complete.
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The BIA estimates that rights-of-way clearance will require 2 %2 full-time staff plus support services
and incidentals including: (1) a full time Real Estate Specialist to work on the process, (2) a half-
time appraiser, and (3) other managers, accountants, clerical staff and legal services as needed. As
part of these costs, travel, training, and per diem expenses are included. The cost estimate for the
BIA to perform the Rights-Of-Way procedures are presented in Table 8.13.

Table 8.13
Estimated BIA Rights-Of-Way Clearance Costs

Personnel Salary | Travel/Per diem { Trainin Incidentals I!
1 GS-11 Real Estate Specialist - $47.412 $15,000 $2,000 | GSA Vehicle Rental $6500

full time
1 GS-9 Appraiser — half time $39, 184 $15,000 $2,000 | GSA Vehicle Rental $4500
Other personnel, equivalent to $47,412 $5,000 $5,000 | Legal Services $1,500.00

full time FTE, GS-11 (Rights
Protection Section Chief, clerical

staff, and accounting staff)
I Total i $190,508

The general process for completing a right-of-way is described in the following section:

General Approach for Permission to Survey

The Branch of Real Estate Services, Navajo Region, counsels the applicant concemning right-
of-way procedures and assists in determining the land status of the proposed application.
The applicant uses Form 5-104B in obtaining the signed consent of the owners of each trust
allotment crossed. Official ownership records of Indian allotted land in New Mexico are
located at: 1) the Eastern Navajo Agency, Real Estate Services (P.O. Box 328, Crownpoint,
New Mexico, 87313), 2) the Shiprock Agency, Real Estate Services (P.O. Box 3538,
Shiprock, New Mexico, 87420), the Office of Special Trustee, Records and Litigation
Support and 4) the BIA Office of Land, Titles and Records, Southwest Regional Office, P.O.
(Box 26567, Albuquerque, NM 87125-6567).

Action to be taken by the Applicant
The Applicant will provide an application for the Permit to Survey to the Navajo Regional

Office Director (25 CFR 169.4). The application cites the statute under which it is filed and
it shows the width, length, area and land status for the entire corridor.
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8.9

Action to be taken by Navajo Region Real Estate Services

Prior to acceptance, the BIA Regional Office reviews the application for completeness. If
the application is complete, the BIA processes the application according to BIA procedures.
If there are no conflicts, the map is sent to the Realty Officer for acceptance. The Project
sponsors are responsible for the archeological clearance and for complying with
environmental laws. For the Project the Navajo Region Real Estate Services Office will
coordinate with the Navajo Nation, Reclamation, state, county and local governments.

Upon compliance with these requirements, Real Estate Services will prepare the Grant of
Easement for Right-of-Way.

After approval from the Navajo Nation for the corridor within tribal lands, the BIA Real
Estate Services Office will distribute signed copies of the easement to: 1) the Applicant, 2)
the Tribe (through the Project Review Office), and 3) the Title Plant (for recording). For
allotted lands the Navajo Nation’s approval is not required. However, the BIA anticipates
distributing signed copies of the easements.

Other direct and indirect costs

Different entities have various methods to determine “other direct and indirect costs”. Table 8.14
presents the results of methodologies for three Reclamation cost estimates, one prepared by Depauli
Engineering, and one prepared by MSE-HKM. Some methods include 5 percent for mobilization,
30 percent for contingency and 25 percent for engineering (Reclamation September 2000). MSE-
HKM reports that Reclamation often uses 7 percent for mobilization, 15 percent for preparation, and
25 percent for contingency. After peer review sessions with Reclamation on the Lake Powell Core
Pipeline from Lake Powell to Black Mesa, MSE-HKM recommends 10 percent of the construction
cost of major items for appurtenances. This total value results in the contract cost. The contingency
is 20 percent of the contract cost. The contract costs plus the contingency is the field cost. And, 27
percent of the field cost is added for non-contract cost. The non-contract costs plus the contract costs

result in the total cost.
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Indirect Costs Incurred on Municipal Pipeline Projects

Table 8.14

Activity Reclamation | Reclamation | Reclamation | DePauli MSE-HKM
NGWSP Mt Taylor West. Nav. NGWSP || Lake Powell
(1993) (1999) | (2000 (2000) (1997)

Mobilization 5% 5% | 5%

Appurtenants 10%

Unlisted Items 5% 5%

Contingencies 25% 25% 30% 15% 20%

Engineering 25% 22%

Indirect 19% 19% 27%
IROW 10% 10%

Total Percent 64% 64% 60% | 37.00% 57.00% _

The non-contract costs include engineering design, construction inspection, contract administration,
NEPA compliance, easements, geotechnical investigations, archaeological clearances, design survey,
and other special investigations. These percentages which are shown in Table 8.15 reflect costs
typically incurred on non-Indian projects (MSE-HKM, August 1996, Lake Powell Pipeline Cost

Estimate).
Table 8.15
Indirect Costs Incurred on non-Indian Projects

Percent Activity Percent _I
Facilitation 1% | Archeological 1%7
TERO Service 2% | Design survey 1%
Contract Administration 1% | Investigations 2% H
Environmental 2% | Design 6%
Easements 1% | Construction Observation 10% |
Geochemical 1%
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8.10 Summary of the capital costs

Cost summaries were prepared for the NIIP and the San Juan River Alternatives. As presented in
this technical memorandum, both alternatives serve the same area. The total Project cost for the San
Juan River Alternative is $368 million and the total Project cost for the NIIP Alternative is $390
million. These estimates include the Gallup Regional System and delivery to the Shiprock Subarea.
The cost of power transmission lines is assumed to be incorporated in the unit price of the power.
The separate allocated costs for the Navajo Nation and City of Gallup are based on each ones share
of the annual capacity of each component or pipe segment. The total project and programmatic
costs, and the allocated costs, are shown in Tables 8.16 and 8.17.

The NDWR investigated the mutual benefits due to the shared economy of scale of a joint Navajo
[City of Gallup Project. The NDWR estimates that a stand-alone Gallup only system would cost
approximately $107 million. A stand-alone Navajo project using the San Juan River Alternative
would cost $324 million and a stand-alone NP Altemnative would cost $354 million. By partnering
with the Navajo Nation, the City’s share of the resulting project is approximately $60 million. By
partnering with the City, the Navajo Nation’s share of the resulting project is $310 million for the
San Juan Alternative and $326 for the NIIP Alternative. The operation and maintenance costs
presented in Tables 8.16 and 8.17 show similar benefits with partnering.

The water delivery costs have been divided between programmatic and Project costs. A number of
federal and state programs may be able to assist with water development in the region. Forinstance,
the THS has P.L. 86-121 authorization to construct domestic water systems on the Navajo Nation.
The THS annual budget is approximately $25 million per year. The EPA, USDA, HUD and other
federal agencies also assist with water development. The Project will provide a core system around
which programmatic funding can build on.
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Table 8.16
Navajo-Gallup Water Supply Project Capital Costs
(Millions of Dollars)
Component Prol'ect Cost Programmatic Cost Total Cost I
1A. 36,700 af NIIP Alternative l
8,800 af Moncisco Reservoir $59.72 $0.00 $59.72 "
65 CFS Treatment Plant $78.21 $0.00 $78.21 "
Conveyance to Yah-ta-hey $129.58 $0.00 $129.58 "
Project Laterals $122.60 $27.30 $149.90
Power Lines, SCADA etc. $5.10 $0.00 $5.10
1B. 36,700 af San Juan River
Alternative
Diversion Structure $3.14 $0.00 $3.14
| Water Treatment Plant " $70.81 $0.00 $70.81
ﬂ Regulating Reservoir $15.07 $0.00 $15.07
Conveyance to Yah-ta-hey $161.47 $0.00 $161.47 I
Project Laterals $117.44 $30.30 $147.74
Power lines, SCADA, etc. $5.10 $0.00 $5.10 |
“ 2. Groundwater Component $0.00 $73.00 $73.00 l
" 3. Wastewater treatment $0.00 $113.00 $113.00 l
" 4. Value of Water Rights $0.00 $90.00 $90.OOj
I 5. Value of Rights-of-way $0.00 $24.80 $24.80
[ Total NIIP Alternative $395.21 $328.10
lTotal SJR Alternative $373.03 $331.10 $704.13
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Table 8.17

Navajo-Gallup Water Supply Project Summary of Allocated Capital Costs

Scenario

Water Supply

(Acre Feet)

Navajo

Nation
SJR Alternative "

City of

Gallu

Capital Cost
(Millions of
Dollars)

Navajo City of Total
Nation Gallup

|

Note: Tabulated costs exclude transmission lines and groundwater components.
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29,067 0 $324 $0 $324
29,067 | 7,500 $310 $58 $368 |
NIIP Alternative II
29,067 0 $354 so| 3354
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8.11 Summary of the Project’s operation and maintenance

In the 1984 Planning Report and Draft Environmental Statement Reclamation assumed that NTUA
would require seven management personnel at half time and 14 field positions at full-time to operate
the Project. This staff would have an estimated annual cost of $400,000 (or $3.17 per acre-foot) in
1984 dollars. For this technical memorandum, the annual operation and maintenance expenses are
based on the following fixed percentages of the capital investment. For the annual operating costs
the following values were used:

d Intake - 6 percent

i Pumps - 4 percent

. Storage - 4 percent

° Conveyance pipes - 0.5 percent
. Wells - 4 percent

° Others - 4 percent

The cost of energy is based on 6.5 cents per kilowatt. If CRSP set aside power is available to NTUA
at 3.5 cents per kilowatt, it may be possible to finance the power distribution infrastructure through

the power fees.

Table 8.18
Navajo-Gallup Water Supply Project Summary of Allocated O&M Costs
O&M Cost
Scenario Water Supply (Millions of
(Acre Feet) Dollars)
Navajo City of Navajo City of Total
Nation Gallu Nation Gallup
SJR Alternative 29,067 0 $8.58 $0.00 $8.58
29,067 7,500 $7.99 $1.95 $9.95
NIIP Alternative 29,067 0 $6.16 $0.00 $6.16
29,067 7,500 $5.33 $1.71 $7.04

Note: Tabulated costs exclude transmission lines, Shiprock conveyance, groundwater components,
NIIP conveyance losses of 10%, and NIIP canal operation and maintenance.
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For Project authorization, a contracting entity must be identified for repayment obligations and for
the operation and maintenance of the Project. Several other projects may provide constructive
examples:

. Mni Wiconi - The Mni Wiconi Project is owned by the federal government and is operated
by the Department of the Interior.

. NIIP - NIIP is owned by the federal government. It is authorized for construction by the
BIA and Reclamation is providing technical assistance. NIIP facilities are operated under
a PL. 638 Indian Self Determination Act contract by NAPI. Upon completion of NIIP, the
NIIP facilities will eventually be transferred to the Navajo Nation. The scheduling and the
conditions of that transfer are currently being formulated.

. Hammond Irrigation Project - The Hammond Irrigation Project was built by the federal
government. A contracting entity, the Hammond Irrigation District, was established to
contract with the United States for repayment of the reimbursable portion of the project
costs and to operate the facilities.

The Project could be operated by NTUA under a contract to the Department of the Interior.
Because this project has a significant non-Indian component, this contract would not necessarily
be a P.L. 638 contract, but the same contractual relationship that the Department of the Interior has
with other contracting entities.

The eventual ownership of the Project also needs to be evaluated. In other circumstances, after the
repayment obligation has been met, federally constructed projects are candidates for transferring
to the contracting entity. In some cases the contracting entities are eager to assume control of, and
responsibility for, the water control facilities. In other cases the contracting entities have little
interest in transferring facilities. Under different administrations the Department of the Interior has
maintained different policies to address the transfer and ownership of water projects. This Project
has the added complication that it combines Indian and non-Indian interests. Due to the Indian
component, this Project will retain a significant residual trust responsibility. On the other hand, the
City will only be able to invest in the Project if it has adequate guarantees that its investment will
be protected. The eventual transfer to the Tribe or to a joint holding entity can only be considered

if these issues are addressed.
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9.0 THE UNIT COST OF PROJECT WATER

For the water users the single most important variable is the price that they must pay every month
for the water service that they desire. To determine the overall aggregate cost of Project water this
technical memorandum includes: (1) amortized capital cost (main line and laterals), (2) Colorado
River Storage Project Fees, (3) acquiring water rights, (4) NIIP Cost of Services agreement, (5) the
City of Gallup municipal system improvements, (6) NTUA and Gallup retail costs, and (7) Project
operation and maintenance. The amortized capital costs are presented in Table 9.1 and the annual
unit costs are presented in Table 9.3. These costs are described in the following sections.

9.1 Amortized capital costs

The annual amortized cost depends on the total capital cost, the life cycle or repayment pen'bd, and
the interest rates. For this estimate it is assumed that the Project will deliver 29,067 acre-feet to the
Navajo water users and 7,500 acre-feet to the City of Gallup water users. To determine the
annualized cost, it has been assumed that the total capital cost is $370 million. The average unit
capital cost of the water is approximately $10,100 per acre-foot of Project capacity. The unit capital
cost for the Navajo component is approximately $10,700 per acre-foot and the unit capital cost for
the Gallup component is approximately $7,700 per acre-foot.

For every one million dollars of capital expenditures, the annual amortized cost over a forty-year
period at 4 percent is $50,523, at 6 percent is $66,461, at 7 percent is $75,009 and at 8 percent is
$83,860. At 4 percent, a $370 million Project would have a total annualized cost of $18.7 million
per year. This figure results in an average unit cost of 511 dollars per acre-foot or $1.58 per
thousand gallons. The annual amortized costs at a range of interests rates are shown in Table 9.1.

NTUA has expressed concerns that during the early life the overall demands will be less than the
total. Consequently, the Project costs would be distributed over a smaller volume of water. Based
on the Project’s 2010 demand, the Project will deliver 11,141 acre feet to Navajo water users. At
this rate, the unit capital cost of the water would be $15,169 per acre-foot.
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Table 9.1
A Range of Amortized Capital Costs for the Navajo Gallup Water Supply Project which
delivers 36,700 acre-feet of water for a Project cost of $370 million

Interest Rate | Annual Cost Annual Unit Annual Unit Cost
(Percent) ($/Year) Cost ($/1000 Gallon/Year)
($/AF/Year)
4% $17.694,000 $482 $1.48
6% $24,591,000 . $670 $2.06
7% $27,753,000 $756 $2.34
8% $31,028,000 $845 $2.60 ]

9.2  Colorado River Storage Project fees

With either alternative the water may come from Navajo Reservoir. Navajo Dam is a feature of the
Colorado River Storage Project Act (CRSPA). Consequently, water from the Navajo Reservoir
is subject to a CRSPA fee. The current fee for municipal water is approximately 60 dollars per
acre-foot.

9.3  Acquiring water rights

To determine the cost of acquiring the water rights for the Project, a range of values can be applied.
The most secure option is to secure water rights that are already within the environmental baseline.
For this assessment it has been assumed that these water rights would cost approximately $3,000
per acre-foot, or $90 million. A less costly option may be to pursue a new contract with the
Secretary of the Interior. However, the long-term availability of this water has not been established.
Presumably this contract water would only be subject to the CRSP fee. However, a new contract
will require the tacit approval of the Tribes in the basin, and there may be additional costs
associated with environmental compliance. Securing a long-term water supply form either NIIP or
the Jicarilla Apache Nation would require lease options and possibly forbearance agreements
between the parties. These agreements may cost at least as much as securing water from the
Secretary, and potentially as much as securing private water rights. Consequently, for the purposes
of this cost estimate, a unit cost of $3,000 per acre-foot has been used. Amortized at 7 percent per
year over 40 years, the annualized cost of the water rights is $191 per acre-foot or $0.59 per
thousand gallons.
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9.4  NIIP Cost of Services and Potential Repayment Obligation

With the San Juan River Alternative most of the water supply will be diverted directly from the San
Juan River. Only the 3,600 acre-feet of diversion from Cutter Reservoir will require the use of any
of the NIIP facilities. However, for the NIIP Alternative the municipal water conveyed through the
NIIP facilities will share some of the operation and maintenance responsibility. This responsibility
justifies a cost of services agreement. The cost of services principal suggests that the revenue
received from a water user should equal the cost of serving that water user. One component of
determining this cost is the degree to which a particular user affects base and peak demands. If the
municipal water requires the construction of additional NIIP infrastructure that is only used for brief
periods of time, then the municipal water use may be expected to contribute a greater share of the
operating revenue. If the municipal water requires extra management to ensure an additional degree
of reliability, or if the municipal water requires more expensive delivery during the winter months,
then the municipal water users may be expected to contribute a greater share of the overall operating
revenue.

There is a trade off between conveying water through the NIIP canals during the winter months and
minimizing the storage requirement verses not using the canals during the winter months and
providing extra reservoir storage. However, with or without the municipal Project, NIIP is
winterizing a portion of the Gravity Main Canal to enable limited winter delivery for the proposed
french fry factory.

In addition the municipal Project would only use a small segment of the Main Canal and the
Bumham Lateral. Consequently, it could be argued that the cost of delivering water to Moncisco
Reservoir should be less than the overall NIIP average water delivery expense. Determining which
conveyance scenario is the most cost effective, and what the appropriate share of the overall
operating expense should be assigned to the municipal water will require a more refined analysis
of the alternatives.

From 1991 through 1996 the NIIP operation and maintenance budget ranged from $3.5 to $3.9
million. Based on the total water diversion from Navajo Dam, the unit operating cost of the water
ranged from $19.68 to $29.94 per acre-foot. However, the conveyance efficiency of the NIIP canals
ranged from a low of 80 percent to a high of 90 percent. Consequently, the average unit cost of the
water delivered is between $21.87 and $33.27 per acre-foot.

Based on NAPI’s assessment of its operation, maintenance and repair costs, the actual operating
costin 1996 was $6.1 million per year. Based on NAPI’s assessment of its needs, the average unit
operating cost is $52.13 per acre-foot. For this technical memorandum an average unit NIIP
conveyance cost of $50 per acre-foot is assumed.

The municipal water conveyed through the NIIP system may be subject to a repayment obligation
to the federal government for the use of the NIIP facilities. The cost of the main canal is $108
million, the cost of the Moncisco Pump station is $54 million, and the cost of the Burnham Lateral
is $8 million. Assuming that the Project has an average capacity of approximately 50 cfs, and that
the repayment obligation for irrigation water and municipal water is equally shared, the total
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repayment obligation for the municipal component may be approximately $7.8 million. These
values, which are shown in Table 9.2, have not been included in the total cost estimate.

Assuming a conveyance efficiency of 90 percent, 10 percent of the water diverted from Navajo
Reservoir through the NIIP facilities may not reach Moncisco Reservoir. With the NIIP Alternative
this loss may be greater than 3,000 acre-feet per year. Some of this loss may return to the San Juan
River. However, incidental losses will deplete a portion of the water conveyed. These losses need
to be included in the overall cost of the NIIP Alternative

Table 9.2
Potential Capital Repayment Obligation of the Navajo Gallup Water Supply Project
for the use of NIIP Facilities
Original Nominal i Percent of Potential
NIIP Facility Cost Capacity i Capacity Obligation
(Dollars) (CES) (Percent) (Dollars)
Main Canal $108,000,000 1,200 100 4.17% $4,500,000
Gallegos Pump $54,000,000 880 40 5.68% $3,068,000
1/4 of the $8,000,000 440 100 11.36% $227,000
l Burnham Lateral
Totat || $170,000,000 | $7,795,000

9.5  The City of Gallup and NTUA municipal system improvements

In addition to the Project components which will convey water from the San Juan River south
toward Yah-ta-hey, additional facilities will be needed to distribute the Project water throughout
the City. For the cost estimate in presented in this technical memorandum, the Gallup Area Lateral
conveys water south to the Gallup Junction and then east toward Church Rock and south toward
Red Rock. This lateral has been included with the Project costs. However, the City’s internal
conveyance system will need programmatic upgrades over the next 40 years to deliver this water
to the water users. For this cost estimate it has been assumed that the internal system improvements
will cost $40 million. This same unit cost has also been applied to the NTUA system upgrades.
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9.6 City of Gallup and NTUA retail costs

In addition to the cost of operating the Project, both NTUA and the City of Gallup will incur
additional retail costs for delivering the water to individual water users. These costs include billing,
meter reading, and other administrative expenses. To develop an estimate of the retail cost of water,
the water rates in the Southwestern Water Rate Survey were reviewed. The City of Page, Arizona
delivers slightly more than 3,000 acre-feet of water per year. This volume is approximately the
same volume of water delivered by the City of Gallup. The City of Page charges slightly more than
$1.00 per thousand gallons ($312 per acre-foot). With its location next to Lake Powell and its
intake built into the dam, the City of Page has very few fixed capital or variable costs. Based on
its overall water use, the City of Page’s nominal water treatment cost should be approximately
$380,000 per year. It is reasonable to assume that the balance of their budget, approximately $0.60
per thousand gallons (or $195.per acre-foot), reflects the retail cost of the water.

9.7  Project operation and maintenance

For the San Juan River Altemative with a 36,700 acre-foot diversion, the annual energy cost is
approximately $4.3 million per year and the operation and maintenance cost is $5.7 million per
year. The average unit cost of this alternative is approximately $272 per acre foot. For the NIIP
Alternative with a 36,700 acre-foot diversion, the annual energy cost is approximately $2.9 million
per year and the operation and maintenance cost is $4.1 million per year. The unit cost of this
alternative is approximately $191 per acre foot. These values are presented in Table 8.18. While
the unit cost of the NIIP alternative is less than the San Juan River alternative, the NIIP alternative
will require the cost of service agreement with NIIP which may add at least $50 per acre-foot. This
value increases the operation and maintenance cost of the NIIP Alternative to $240 per acre-foot.
Therefore, the cost advantage of using the NIIP facilities may be eliminated by the cost of utilizing
the NIIP canals.

NTUA has expressed concerns that during the early life the overall demands will be less than the
total. Consequently, the Project operation and maintenance costs would be distributed over a
smaller volume of water. Based on the Project’s 2010 demand, the Project will deliver 11,141 acre
feet to Navajo water users. At this rate, the unit operation and maintenance cost of the Navajo
Nation water would be $424 per acre-foot (or $1.30 per thousand gallons) and the Gallup cost
would be $331 per acre-foot (or $1.02 per thousand gallons). Based on the Project’s 2020 demand,
the Project will deliver 15,430 acre-feet to Navajo water users. At this rate, the unit operation and
maintenance cost of the Navajo Nation water would be $368 per acre-foot (or $1.13 per thousand
gallons) and the Gallup cost would be $307 per acre-foot (or $0.94 per thousand gallons). Based
on the Project’s 2030 demand, the Project will deliver 21,391 acre-feet to Navajo water users. At
this rate, the unit operation and maintenance cost of the Navajo Nation water would be $282 per
acre-foot (or $0.97 per thousand gallons) and the Gallup cost would be $282 per acre-foot (or $0.87
per thousand gallons). And, based on the Project’s 2040 demand, the Project will deliver 29,067
acre-feet to Navajo water users. At this rate, the unit operation and maintenance cost of the Navajo
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Nation water would be $275 per acre-foot (or $0.85 per thousand gallons) and the Gallup cost
would be $261 per acre-foot (or $0.80 per thousand gallons).

9.8 Phasing and conjunctive use

Some of the Project facilities do not need to be fully built until later in the Project’s planning
horizon. For instance, the construction of the water treatment plant, pumping stations, regulating
storage, and groundwater components can readily be phased as the Project’s demands justify the
capital expenditures. Deferring these facilities will result in a lower present cost of the Project’s

facilities.

With the San Juan River Alternative 60 percent of the total cost is for the pipeline which does not
lend itself to phasing. The water treatment plant which is 25 percent of the total cost, the storage
tanks which are 10 percent, and the pump stations which are 5 percent may be phased. With the
NIIP Alternative 50 percent of the total cost is for the pipeline and 15 percent is for Moncisco
Reservoir. These costs do not lend themselves to phasing. The water treatment plant which is 20
percent of the total cost, the storage tanks which are 10 percent, and the pump stations which are
5 percent may be phased. An analysis of the potential reduction in the present value of the Project
with phasing is beyond the scope of this technical memorandum.
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9.9  Conclusion of the Unit Cost Analysis

The unit costs of the Project water including several important noncapital costs are presented in
Table 9.3. Based on the data presented in Table 9.3 the total unit cost of the Project water is
approximately $4.81 per thousand gallons. Included in this estimated rate is the full cost of
amortizing the capital investment and the value of the water rights. This estimate also includes the
cost of using the NIIP, improving the local systems and the retail expense of the water utilities. The
estimated rate is approximately $2 per thousand gallons more than NTUA and the City of Gallup
are currently charging for water. For a family of four, using 160 gallons per capita per day, the

monthly water bill would be $94 per month.

Table 9.3
Estimated Average Unit Cost of Navajo-Gallup Water Supply Project Water Based on
36,700 acre-feet of Diversion

l Cost Component

Estimated 2000 Cost

(Dollars/AF)

Estimated Cost
(Dollars/1000 gal)

Note:

1.Amortized $370 Million Capital Cost (7% $756 $2.34
and 40 Years)

2. CRSP fee $60 $0.18
3. Amortized Water Rights ($3,000/af, 7% $191 $0.59
and 40 years)

4. NTIP Cost of Services ($50 to $300 per $50 $0.16
acre-foot)

5. City of Gallup improvements $36 $0.11
6. City of Gallup retail cost $195 $0.60
7. Project Operation and Maintenance _ $272 $0.83
Total Unit Cost $1,560 $4.81

During the first decade of operation the Project operation and maintenance expense will be approximately
$1.30 per thousand gallons for the Navajo Nation and $1.02 dollars per thousand gallons for the City of

Gallup.
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10.0 PLAN OF APPROACH AND PROJECT TIME LINE

To expedite the Project, the Navajo Nation, the City of Gallup and Reclamation have developed a
plan of approach. This approach includes a time line for NEPA Compliance, preparing the
Planning Report/EIS, Construction Authorization, and Starting Construction. In addition, the
planning report and the Environmental Impact Statement will be compiled into a single document.
This schedule anticipates Congressional authorization for design and construction by October 2002
and a Record of Decision on the EIS by February 2003.

Any major action supported by federal funding, such as the construction of the Navajo-Gallup
Water Supply Project, is subject to the National Environmental Policy Act. The NEPA legislation
requires that careful consideration be given to the human and natural environments to attain the
widest range of beneficial use of natural resources without environmental degradation, risk to
human health, safety and welfare, or destruction of cultural and historic resources. Article 22.1 of
NEPA requires preparation of an Environmental Impact Statement (EIS) to assure compliance with
the NEPA objectives. The EIS should present a detailed description of the proposed action (a
definite plan), discuss probable environmental impacts, analyze the cost and environmental
mitigation poterntial-of alternatives to the proposed action, and solicit and consider public comment
conceming the proposed action. To the fullest extent feasible, the parties will utilize NEPA
compliance, and the funds made available to carry out planning and NEPA compliance to prepare
the technical analysis needed for a definite planing document.

In addition to NEPA requirements, the Navajo Nation and the City of Gallup must acquire the water
rights, acquire the appropriate rights-of-way, determine repayment obligations, and assess the ability
to pay for the proposed Project. On a separate and concurrent track, the participants are seeking
Congressional authorization. Itis anticipated that authorization will be obtained by October 2002.
The legislation will authorize the construction of the Project, subject to the completion of NEPA
compliance, and it will describe the repayment obligation. Based on the current schedule, the Draft
Planning Report/EIS will be available prior to authorization.

The NEPA public scoping meetings were held in Shiprock, Farmington, Crownpoint, Window
Rock and Gallup during April and May 2000. In January 2001 the City and the Navajo requested
two new Secretarial water contracts. According to the schedule these contracts will be executed by
April 2002. The major components of the time line follow:

. Conduct the appraisal level cost estimates of the facilities by October 2001
. Conduct the appraisal level cost estimates of the operation, maintenance, and replacement
by October 2001

. Conduct the Cultural Resource Impact Analysis by October 2001
. Conduct the Terrestrial, Riparian, and Aquatic Impact Analysis by October 2001

. Conduct the Social and Economic Analysis by October 2001
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. Conduct the Repayment Analysis by October 2001

. Conduct the Water Availability Analysis and Draft Water Supply Contracts by October
2001

. Conduct the Hydrologic Impact Analysis by October 2001

. Define the water supply by October 2001

° Analyze alternatives, complete the Draft Planning Report and select the preferred plan by
December 2001
. Submit water contracts for Congressional authorization by January 2002

. Complete Analyses that depend on the water supply by February 2002

d Develop the Biological Assessment and submit to the USFWS by February 2002

. Prepare the Preliminary Draft Planning Report/EIS by March 2002

. Execute the Secretarial water contract by April 2002

. Obtain a Biological Opinion from the USFWS and Coordination Act Report by June 2002
d Publish the Preliminary Draft Planning Report/EIS by June 2002

. Public Review and comment on the Draft Planning Report /EIS by July 2002

. Draft required legislation and obtain Congressional authorization beginning January 2002
through October 2002.

. Respond to comments and prepare the Final Draft Planning Report/EIS by November 2002
* Print the Final Planning Report/EIS by January 2003
» Record of Decision by February 2003

. Start Construction by March 2003
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APPENDIX B
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MEMORANDUM OF AGREEMENT

Between the Navajo Nation and the City of Gallup
To Cooperate on the Navajo-Gallup Water Supply Project.

WHEREAS:

1. The Navajo Nation and the City of Gallup have severe water quality
and water quantity problems; and

2. During the Congressional Hearings for the proposed Navajo Indian
Irrigation Project (NIIP), the New Mexico State Engineer testified that NIIP would be part
of the regional water infrastructure intended to provide water from Navajo Dam to Navajo
Communities in northwest New Mexico and to the City of Gallup (Hearings before the
Subcommittee on Irrigation and Reclamation of the Committee on Interior and Insular
Affairs, S. 3648, July 9 and 10, 1958); and

3. in the 1960’s, the Bureau of Reclamation first considered a water
pipeline project that would bring water to Navajo Communities in northwest New Mexico
and to the City of Gallup, and the Bureau was authorized under Public Law 92-199
(approved December 15, 1971) to conduct feasibility studies for such a project; and

4. In 1984, the Bureau of Reclamation completed a draft Environmental
Impact Statement for the proposed Gallup-Navajo Indian Water Supply Project which
evaluated three alternative routes for a water pipeline and recommended a route parallel
to Highway 666; and

5. Following public hearings in 1984 and 1985, the Navajo Nation
recommended reformulation of the project to serve additional communities along
Highway 371, and a revised EIS in 1985 supported the recommendation of the route
along Highway 371; and

6. By letter of March 5, 1992 from Navajo Nation Vice President
Marshall Plummer to Gallup Mayor George Galanis, the Navajo Nation agreed to join the
City of Gallup in further discussions to evaluate the project; and

7. In 1992, discussions commenced between technical staff from the
Navajo Nation and the City of Gallup to further evaluate the project; and



8. in 1992, Congress authorized $300,000 for a preliminary
reassessment of the project by the Bureau of Reclamation, and in subsequent years,
Congress has authorized additional funding to develop a project definition, conduct a
biological assessment, and provide an assessment of alternatives; and

9. In 1995, the Navajo Nation entered into Cooperative Agreement No.
5-FC-40-17490 (authorized by RCAU-205-95 and IGRS-180-95) with the Bureau of
Reclamation to engage in public meetings and technical studies related to the project;
and

10. Seventeen Chapters within the preliminary project area, including
Burnham, Becenti, Coyote Canyon, Crownpoint, Dalton Pass, Nageezi, Whitehorse Lake,
Mexican Springs, St. Michaels, Tseyatoh, Huerfano, Lake Valley, Pueblo Pintado,
Standing Rock, Twin Lakes, Whiterock, Fort Defiance, Tohatchi, and Naschitti have
approved continued planning for the project; and

11. By letter of February 15, 1996 Navajo Area Director Wilson Barber,
committed the Bureau of Indian Affairs to serve as the lead agency for consultation with
the Fish and Wildiife Service concerning compliance with the requirements of the
Endangered Species Act, and directed the Bureau of Indian Affairs-Navajo Indian
Irrigation Project Office to initiate this consultation as quickly as possible.

NOW, THEREFORE, THE CITY OF GALLUP AND THE NAVAJO NATION AGREE
THAT:

1. A cooperative effort by the Navajo Nation and the City of Gallup (the
Parties) to proceed with the planning and development of the Navajo-Gallup Water
Supply Project is in the best interests of the Parties; and

2. The Parties are committed to a project that will work conjunctively
with the Navajo Indian Irrigation Project and will otherwise be developed in a manner that
is consistent with the water rights of the parties; and

3. The Parties are committed to a project that will result in a fair and
equitable distribution of project water between the City of Gallup and the Navajo
communities; and

4. The Parties are committed to cooperatively investigate all viable
alternative project configurations, including a pipeline from the San Juan River; and

5. in order to ensure that the project will be in compliance with the
requirements of the Endangered Species Act, the Parties support commitment of the
Bureau of Indian Affairs to engage in consultation with the Fish and Wildlife Service as
quickly as possible; and



6. The Parties will work together to resolve issues affecting the
implementation of the Project; and

7. The planning efforts between the Navajo Nation and the City of
Gallup will be voluntary and are without prejudice to any position either party may assert
in the San Juan River General Stream Adjudication, or in any other matter concerning
the water resources of the Parties.

This Memorandum of Agreement was executed on this ]7th day of
April , 1998.

THE CITY OF GALLUE '
2 oo

Thomas-E. Atditty, President George Galanis, Mayor







IGRF-33-98

RESOLUTION OF THE
INTERGOVERNMENTAL RELATIONS COMMITTEE
OF THE NAVAJO NATION COUNCIL

Approving a Memorandum of Agreement Between the City of
Gallup and the Navajo Nation to Cooperate on tfre
Navajo-Gallup Water Supply Proiject

WHEREAS:

1. The Intergovernmental Relations Committee of <the
Navajo Nation Council is established to ensure the presence and
voice of the Navajo Nation, pursuant to 2 N.N.C §822(B), and has
the power to authorize, review and approve agreements between the
Navajo Nation and any state authority upon the recommendation of
the standing committee with oversight authority for such agreement,
pursuant to 2 N.N.C. §824(B) (6); and

2. Attached to this resolution as Exhibit A is a
proposed Memorandum of Agreement between the City of Gallup and the
Navajo Nation to cooperate on the Navajo-Gallup Water Supply
Project; and

3. The Resources Committee of the Navajo Nation Council
is charged with ensuring the optimum utilization of all resources
of the Navajo Nation and to protect the rights, interests and
freedoms of the Navajo Nation and People, pursuant to 2 N.N.C. §693
(1995); and

4. By Resolution RCJA-13-98, attached to this
resolution as Exhibit B, the Resources Committee of the Navajo
Nation Council determined that the water resources of the Navajo
Nation are essential to provide a permanent homeland for the Navajo
people, that protection of such water resources is essential in
order to protect the health, welfare and the economic security of
the citizens of the Navajo Nation, that the proposed Memorandum of
Agreement would provide opportunity to advance this vitally needed
project and that executing this agreement is in the best interests
of the Navajo Nation; and

5. The Intergovernmental Relations Committee of the
Navajo Nation Council accepts the recommendation of the Resources
Committee and concurs that executing the proposed Memorandum of
Agreement between the City of Gallup and the Navajo Nation to
cooperate on the Navajo-Gallup Water Supply Project is in the best
interests of the Navajo Nation.



IGRF-33-98
NOW THEREFORE BE IT RESOLVED THAT:

The Intergovernmental Relations Committee of the Navajo
Nation Council authorizes the execution of the proposed Memorandum
of Agreement between the Navajo Nation and the City of Gallup to
cooperate on the Navajo-Gallup Water Supply Project, attached as
Exhibit A.

CERTIFICATION

I hereby certify that the foregoing resolution was duly
considered by the Intergovernmental Relations Committee of the
Navajo Nation Council at a duly called meeting at Window Rock,
Navajo Nation (Arizona), at which a quorum was present and that
same was passed by a vote of 4 in favor, 2 opposed and 0 abstained,
this 23rd day of February, 1998.

/

/ -

Kelséy A. Bega kfczg;irperson
Intergovernmental Relations Committee

Motion: Rex Morris, Jr.
Second: Genevieve Jackson
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APPENDIX C
NAVAJO NATION GROUNDWATER PRODUCTION IN THE SERVICE AREA






Navajo-Gallup Groundwater Production and Use {page 1 of 2) 17-Jan-01
Point 1998 GW 1998 G.W. “;bj‘ésg{,';' °3;'oj‘asé’u‘,' 2000 G.W. 2010G.W. 2020 G.W. 2030 G.W. 2040 GW. 2050 GW. 2060 G.W.

Service Area Chapter of Use production production prod ucti 0'; pro ductior; use (ac-ft/yr) use use use use (ac-ft/yr) use (ac-ft/yr) use (ac-tt/yr)
Y (@ayni2l  (acttyn  Fol, B P ac iy [4] (ac-wyn[5] (ac-ttyn){5] (ac-ttyr) [5] [3] fs) [6]

City of Gallup, NM[7]  Cily of Gallup LC.  1,412,550,000 4,335 0 0 4,335 0 0 0 1,439 3,947 6,951
Central Area, NM Burnham U.C. 8,000 0 0 0 0 0 0 0 0 0 ]
Lake Valley U.c. 7,224,924 22 15,000,000 46 22 28 34 40 46 46 46

White Rock u.c. 0 0 seeLkVly seelkVly seelLkVly seelkVly seelkVly see Lk Vly see Lk Vly  see Lk Vly see Lk Vly

White Horse Lake U.C. 1,678,712 5 10,000,000 3 5 12 18 24 31 31 3
SUBTOTAL 8,911,638 27 25,000,000 77 27 40 52 64 77 77 77|

Crown Point, NM Becenti U.C. see Crwn Pl. see Crwn Pt.  see Crwn Pt. see Crwn Pt. see Crwn Pl. see Crwn Pl. see Crwn Pt. see Crwn Pt. see Crwn PL._see Crwn Pt.  see Crwn PL.
Coyote Canyon  U.C. 10,553,160 32 20,000,000 61 32 40 47 54 61 61 61

Crownpoint u.C. 85,695,314 263 200,000,000 614 263 351 438 526 614 614 614

Dalton Pass u.C. 58,700 0 100,000 0 0 0 0 0 0 0 0

Litle Water U.Cc. see Crwn Pt, see Crwn Pl.  see Crwn Pl. see Crwn Pt. see Crwn Pl. see Crwn Pt. see Crwn Pt. see Crwn Pl. see Crwn Pt. see Crwn Pt. see Crwn Pt.

Standing Rock U.C. 11,109,089 34 25,000,000 77 34 45 55 66 77 77 77
SUBTOTAL 107,416,263 330 245,100,000 752 330 435 541 647 752 752 752

Gallup Area, NM Bread Springs L.C. 13,948,780 43 25,000,000 77 43 51 . 60 68 77 77 77
Chichiltah L.C. unknown unknown  see Brd spr. see Brd spr. unknown see Brd spr. see Brd spr. see Brd spr. see Brd spr. see Brdspr. see Brd spr.

Church Rock LC. 18,852,450 58 40,000,000 123 58 74 20 107 123 123 123

lyanbito L.C. unknown unknown 50,000,000 153 unknown 38 77 115 153 153 153

Mariano Lake L.C 39,804,005 122 30,000,000 92 122 115 107 100 92 92 92

Pinedale L.C. see Mino Lk seeMrmolk see Mmolk seeMrolk see Mmo Lk see Mmo Lk see Mrno Lk see Mrmo Lk see Mmolk see MrmolLk see Mrno Lk

Red Rock L.C. 11,565,569 35 20,000,000 61 35 42 48 85 61 61 61

SUBTOTAL 84,170,804 258 165,000,000 506 258 320 382 444 506 506 506

Huerfano, NM Huerfano u.C. 19,305,279 59 10,000,000 31 59 52 45 38 31 31 31
Nageezi U.C. 10,121,491 31 5,000,000 15 31 27 23 19 15 15 15

SUBTOTAL 29,426,770 90 15,000,000 46 20 79 68 57 46 46 46

[Rock Springs, NM Manuelito L.C. unknown unknown 15,000,000 46 unknown 12 23 35 46 46 46
Rock Springs L.C. 12,995,250 40 25000000 77 40 49 58 68 77 77 77

Tsayatoh LC. 5,771,955 18 15,000,000 46 18 25 32 39 46 46 46

SUBTOTAL 18,767,205 58 55,000,000 169 58 85 113 141 169 169 169

[Route 666, NM Mexican Springs U.C. 13,765,359 42 see Tohatchi see Tohatchi 42 see Tohatchi see Tohatchi see Tohatchi see Tohalchi see Tohatchi see Tohatchi
Naschitti uU.C. 26,702,440 82 25,000,000 77 B2 81 79 78 77 77 77

Newcomb u.C. 4,110,826 13 4,000,000 12 13 13 12 12 12 12 12

Sanostes u.C. 29,001,234 89 50,000,000 183 89 105 121 137 183 183 153

Sheep Springs u.C. 4,000,000 12 5,000,000 15 12 13 14 15 15 15 15

Tohatchi u.C. 44,794,400 137 100,000,000 307 137 180 222 265 307 307 307

Twin Lakes u.C. 28,419,760 87 50,000,000 153 87 104 120 137 153 153 153

Two Grey Hills U.C. 18,036,128 55 25,000,000 77 55 61 66 71 77 77 77

SUBTOTAL 168,830,147 518 259,000,000 795 518 556 635 715 795 795 795

[Torreon, NM Counselor U.C. see Pbl Pndo see Pbl Pndo 0 0 0 0 0 0 0 0 0
Ojo Encino R.G. 6,839,565 21 5,000,000 15 21 20 18 17 15 15 15

Pueblo Pintado  U.C. 23,000 0 0 0 0 0 0 0 0 0 0

Torreon R.G. 29,920,434 92 20,000,000 61 92 84 77 69 61 61 61

SUBTOTAL 36,782,999 113 25,000,000 77 113 104 95 86 77 77 77|

San Juan River, NM [8] Beclaibito U.C. 0 0 0 0 0 0 0 0 0 0 0
Cudei u.C. 0 0 0 0 0 0 0 0 0 0 0

Hogback uU.C. 0 0 0 0 0 0 0 0 0 0 0

Nenahnezad U.C. 0 0 0 0 0 0 0 0 0 0 0

San Juan U.C. 0 0 0 0 0 0 0 0 0 0 0

Shiprock u.C. 0 0 0 0 0 0 0 0 0 0 0

Upper Fruitland ~ U.C. 0 0 0 0 0 0 0 0 0 0 0

SUBTOTAL 0 0 0 4,680 0 4,680 4,680 4,680 4,680 4,680 4,680

NAPI Industrial, NM {9} U.C. 0 0 [1] 700 0 400 500 600 700 700 700
INEW MEXICO UPPER BASIN uc. 351,367,815 1,078 589,100,000 7,127 1,078 6,294 6,571 6,849 7,127 7,127 7,127
NEW MEXICO LOWER BASIN LC 1,515,488,009 4,651 220,000,000 875 4,651 406 498 585 2,114 4,622 7,626
TOTAL NEW MEXICO 1,866,855,824 5,730 789,100,000 7,802 5,730 6,700 7,087 7,434 9,241 11,749 14,753




Navajo-Gallup Groundwater Production and Use (page 2 of 2) 17-Jan-01

H Point 1996GW 1998 Gw, °, Suedl “;bj‘(;sg'w"' 2000G.W. 2010G.W. 2020G.W. 2030G.W. 2040GW. 2050G.W. 2060 G.W.
Service Area Chapter of Use production  production pro ductior; pro ductior; use (ac-ft/yr) use use use use (ac-ft/yr) use (ac-ft/yr) use (ac-ft/yr)

Ml (galiyr) 2] (ac-ftyr) (gallyr) 13) (ac-ft/1t) [4] (ac-vyr) (8] (ac-ﬂ/yr) [5]1 (ac-ttyr) [5} [3} [6] [6]

Window Rock, AZ Fort Defiance LC. 339,701,688 1,043 250,000,000 787 1,043 974 905 836 767 767 767

Saint Michaels LC. 65,000 0 seeFt Dinc. see Ft. Dinc. see Ft. DInc. see Ft. Dinc. see Ft. Dinc. see Ft. DInc. see Ft. Dinc. see Ft. Dinc. ses Ft. Dinc.

TOTAL ARIZONA L.C. 339,766,688 1,043 250,000,000 767 1,043 974 905 836 767 767 767

PROJECT TOTAL 2,206,622,512 6,772 1,039,100,000 8,569 6,772 7,873 7,972 8,270 10,008 12,516 15,520

GROUNDWATER ONLY TOTAL [10] 2,206,622,512 8,772 1,039,100,000 3,189 8,772 2,593 2,792 2,990 4,628 7,136 10,140

Notes: Rounding error may cause subtotals to be off by 1
1 U.C.=Upper Colorado River Basin, L.C.=Lower Colorado River Basin, R.G.=Rio Grande River Basin
2 Complied from NTUA, NDWR, BIA, and other records
3 Estimates consider current groundwater production and hydrogeologic properties of source aquilers
4 Assumed equal to 1998 production
5 Assumed linear change from year 2000 production to year 2040 production levels
6 Production limited to estimated sustainable levels
7 City of Gallup plans to recharge aquiler and use groundwater for summer daily peaking
8 Groundwater production eflectively zero. Ignores any potential aliuvial production directly from SJR. 4680 ac-ft/yr diversions from ALP assumed to be fully available beginning in
9 400 Ac-ftlyr of depletions from the Navajo-Gallup project assumed available in 2010 and ramping up to 700 ac-ft/yr by 2040.

10 Shows solely groundwater production. Omits NAP} industrial water and additional diversions from ALP.
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APPENDIX D
COST ESTIMATE SPREADSHEETS






SJR Alternative: Navajo - Gallup Water Supply Project Cost Scenarios. With GW.

SJR Alternative: With Prorated Project Cost tor the City of Gallup, New Mexico.

Demand Cost Navajo Gallup Totals
Years 2000 dollars AF $Cost AF | $Cost $ Cost$
2040 Project Cost $$ 12,840 $188,452,168 3,750 $39,740,045 $228,192,214
50% Demands Annual Energy $ $1,747,456 $596,600 $2,344,055
Annual O&M $ $3,446,640 $736,459 $4,183,100
2010 Project Cost $$ 11,141 $169,002,355 7,500 $78,300,643 $247,302,998
Annual Energy $ $1,668,101 $1,160,945 $2,829,046
Annual O&M $ $3,051,375 $1,322,370 $4,373,745
2020 Project Cost $3$ 15,230 $206,032,056 7500 $71,616,358 $277,648,414
Annual Energy $ $2,092,009 $1,116,018 $3,208,027
Annual O8M § $3,521,153 $1,186,149 $4,707,302
2030 Project Cost $$ 21,291 $252,600,414 7,500 $64,029,690 $316,630,105
Annual Energy $ $2,605,354 $1,068,942 $3,674,296
Annual O8M § $4,066,108 $1,040,265 $5,106,374
[MW)MO Project Cost $3 29,067 $309,811,865 7,500 $58,121,032 $367,932,897
Annual Energy $ $3,249,942 $1,028,460 $4,278,402
Annual OSM $ $4,744,196 $926,440 $5,670,636
2040: No GW Project Cost $$ 32,254 $330,627,493 7,500 $56,113,728 $386,741,221
Annual Energy $ $3,611,272 $1,014,790 $4,626,062
Annual O3M § $4,994,648 $879,979 $5,874,626
2040: Laterals Project Cost $3 $6,289,466 Total: $393,030,687
Lake Valtey, Bumham Annual Energy $ $45,042 $4,671,108
Whiterock, Whitehorse Lake Annual &M $ $50,944 $5925570

Demand Cost Navajo Gallup
Years 2000 dollars A/E Cost/AF AF $Cost/AF

2010 Share Cost § 11,141 15,169 7,500 $10,440

Annual Energy $ $150 $155

Annual O%M § 8274 $176

2020 Share Cost $3 15,430 $13,528 7,500 $9,549

Annual Energy $ $137 $149

Annual O&M $ $231 $158

2030 Share Cost $$ 21,391 $11,864 7,500 $8,537

Annual Energy $ $122 $143

Annual O&M $ $191 $139

2040 Share Cost $3 29,067 $10,659 7,500 $7,749

Annual Energy $ $112 $137

Annual O&M $ $163 $124

NOTE: 1.} ALL COST ESTIMATES HAVE BEEN COST INDEXED TO 2000 DOLLARS

2.) MAINLINE IS CORE LINE FROM GALLEGOS - YAHTAHEY - WINDOW ROCK - GALLUP - CHURCHROCK
3.) NASCHITTI LATERAL INCLUDES SANOSTEE, NEWCOMB,TWO GREY HILLS, SHEEP SPRINGS, NASCHITTI CHAPTERS.
4.) COYOTE CYN. JCT. LATERAL INCLUDES CROWNPOINT, DALTON PASS, BECENTI, COYOTE CANYON,

STANDING ROCK, LITTLEWATER CHAPTERS.
5.3 GALLEGOS RESERYOIR COST IS $38,037,430 FOR 8,800 AF
6.) WHOLE PROJECT HAS A PF=1.30.
7.) HUERFANC LATERAL 1S FROM GALLEGOS/WTP-HUERFANO NAGEE2!, PUEBLO PINTADO, TORREON NTUA SYSTEM,
8) ASSUMME PIPE COST ARE DIVIDED BY 90% COMMON AND 10% ROCX EXCAVATION.

9.) ALL COST ESTIMATES INCLUDES NAP! AND SHIPROCK AREA DEMANDS.

SJR Alternative: Navajo - Gallup Water Supply Project Cost/AF over Forty-Year Increments



Year 2040

SJR Alternative: Navajo - Gallup Water Supply Project Cost Scenario. With GW.
SJR Alternative: With Prorated Project Cost for the City of Gallup, New Mexico.

Peaking Factor = 1.3 Demands: 29,066 Acre-Feet
Navaio Gallup Totals
AF $Cost AF $Cost $Cost$
Project Cost $3 29,086] $323,971,647 0 $0 $323,971,647
Annual Energy $3,323,467 $0 $3,323,467
Annual O&M $ 35,257,567 $0 $5,257,567
Peaking Factor=1.3 Demands: 36,567 Acre-Feet
Navajo Gallup Totals
.Y $Cost AF $Cost $Cost §
Project Cost $8 29,0671 $309,811,865 75001 $68,121,032 $367,932,897
Annual Energy $ $3,249,942 $1,028,480 $4,278,402
Anoual O&M § $4,744,195 $926.440 $5.670,636
NOTE 1.} ALL COST ESTIMATES HAVE BEEN COSY INDEXED TO 2000 DOLLARS

2) MAINLINE GOES FROM PNM DIV.-RES/WTP-568HIGHWAY. . WHR-GALLUP-GALLUP AREA NAVAJOS.

3.) CUTTER LATERAL INCLUDES HUERFANQ, NAGEEZ), PUEBLO PINTADO, TORREON, WHITEHORSE LAKE,
COUNSELOR CHAPTERS.

4} COYOTE GYN. JCT. LATERAL INCLUDES DALTON PASS, BECENTI, LAKE VALLEY, STANDING ROCK,
WHITEROCK, AND CROWNPOINT, AND LITTLEWATER CHAPTERS.

5.) RESERVOIR COST IS $9,600,000 FOR 1,500 AF

6.} WHOLE PROJECT HAS A PF=1.30.

7.) ASSUMME PIPE COST ARE DIVIDED BY 90% COMMON AND 10% ROCK EXCAVATION.
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Navajo - Gallup Water Supply Projact - San Jusa River Aitemnative
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Navajo - Galtup Water Supply Project - San
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Coyse Canyon 128 127 152 35958 8250 6.160 80 124.1 279 3,087,681
Stancing Rock 0.95 119 132 [iF-1] §,360 10 318 6.8 338,764
Dalton Pass 14 108 130 37.9% 5280 £740 260 1532 M55 8.830,006]

155,257 Total Pipeline Lengih(it) 670
22,40 Totul Mipeline Length (Miies)
Totat Capitas Cont
O M -l el il Ml
H 135
IAnaual Energy Cost

Coyow Cyn. Jet 3 30 0 18 0 $0 jTraatmont 30

$17.085 $962 421 ] $1 K28,059 $240 396 $3.045,952 {Puvp Staliony 5131394
Standing Rock $169,412 R1207 16 $3.675,005 486,408
Datton Pass 223674 2305200 14 $1.717,180 27278 SAA7T1I0 $131,39¢

Purvg
Caoital Cost 8 S4i0I68 $3479,699 £7.2718,245 3954072 12,062,985 Sworage Tanks 135,188
Contiogency Cost W% $2,432437 Comveparcw Pipo 540,852
Mobiiizaton Cost 10% $1.206.2018 $196.455
Jairect Cost % §3.256,100
Tedats $18,937,630 Totl 537,850
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Mavajo - Gatiup Water Supply Project - San Juan River ARernative
ot Eshemacn for Main Watertinn 3om Yahlahay 1 Fock Sponps aed Window fock)

BopRRANONS [
Crapler Qemang §
Comeusiy 1] RA8
1950 20 Gal
Yata-bey Jet ] o o 0 0 w of ] 0.0 1474
fotk Springs 3 10814 1.598,0564 58 123 L] 1,773 2,084,723 3,19 1474}
Windem Rock 11787 400524 8408 081 1043 287 % sz 7450812 sy 18y
50,655 2043 Population Served 8,191 Totsd Anneal DenandiAF)
m Eievation TadCEs dow Pumnp W-
1o iction Horsepower
Chaplec Area ! Diamister 1 Oiwreter | Lergh Begrnng i Ending ' Changs o 51
& i F- N O M k. ches X .3 (A & X HE Gat
Ya-tahey Jet 3488 218 260 Qo 5380 B.580 4 g 4.0
Rock Sexings 358 218 280 2429 8,560 L ] 0 59 S1L.7 7,941
Window Rock am 181 230, 58087 8859 5,750 1o 1270 23 SY1
88,126 Total Pipeline Lengouity 1057
1673 Torsl Lok d
ot st
Wbt THOaTt Sweage | PpR o.m‘ mcm; Ppe-HLck [ Youl
L) ) SO g $
 Annval Energy Cost
Yarta-dvey Jct. ] 0 $0 % 30 0 50 {Traavoent $0
Aok Springs <203 $1,728,900 28 $2345352 S04 991 $4.755.435 [Pump Stations Sarzm
‘Wirdow Rock SRIEN  $53W,300 F2) 34348622 6879 $11521.37¢ 207220
vt and Cent
Sod-Totad S0 Joeaury  $4.088 200 274 s re0 $18.278.507 [ Traswnent 30
—— Pump Stations 325815
Caphal Cost 30 SCAE AT $8,068.200 . $6.650974 $870,760 SIIBAT Storage Tanks $2.728
Conlingency Casl $I255.381 Comveyarce Pipe 3 500
Matikzason Cost 0% $1,627.681 A2
indirect Cost Tk $4,554,738
Yokaly $25554.588 Tota$  SS89,832
NOTES :
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Navajo - Galiup Water Supply Project - San Juan River Altemative
(Camt Exsme 4

Tor Laterul Winriow W Moo NYUA Weler

L

rmt};
Lnacter
Cotrvinity {1} i
1990 2040
Gaikg Jet. 0 o k 4 0 5 o 284
Manueso Pl Z1e8] YR 0 18 A8 F 293308 3 a8y
143 2040 Populasion Setved 239 Total Annast DemaniAF)
[T ey Blovaion Teacioss dow Slorage
I sretion.
SunsoMl I N M el =l B Wl e H &
« Y7 3, st 2, A, 'Y 8 Hp
Gaihgp Jex. o Gubd 53 o &a77 6477 L] (4] B0 o
Marmnie 215 o8 53 _xom 8471 5378 0 5067 388 isrean]
#7050 Totst Pipelie Langthin } 40
31 Yot i Languy i bes)
Toral Cagaitaf Cost
g ; 1 25 !mm@) S0 ] SN E 1’esm
33
m [Anncsl Energy Cost
Gadhp et 50 0 %0 L] 36 © $0 f¥reavraex bod
Manueits 54,434 359,382 s 31002292 152426 $1.068.505 JPurop Stations $reer
Sud-Yoral) 30 2483 3599 952 SLO%2 202 152,406 31068 505 122 -4
and Co!
Capitad Cost w p-_ X~ 1 599,052 $1.092.292 S152A $1,065.305 Treawnent g
Loningarey Cost 20% $ITAT0Y Pamp Sutons 977
Motsiizasiorn Cost 0% 158,850 Stormpe Taris 22978
nchrptt Cont 2% $504,498 Cormmrptircs Pipe 3224
Totsls £2503,553 1.7
NOTES Tokat 39002
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NP

NiiP Alternative: Navajo - Gallup Water Supply Project Cost Scenarios. With GW.

NHP Aemative: With Prorated Project Cost for the City of Gallup, New Mexico,

Demand Cost Navaio Gallup Totals
Years 2000 dollars __§Cost AJF SCost $ Cost $
3 TOjeC COSt ST77472 504 . \ J98,72
Annual Energy $ $1,209,292 $677,389 $1,886.,66
Annual 08M $ $929,415 $1,770,058 $2.699.47
2020 Project Cost 88 15230 $221,037,608 7,500 $76,811,215 $297,848,82:
Annual Energy $ $1,559,858 $644,212 $2,204.07
Annual O&M S $1.508,585 $1,553,408 $3,061,99;
2030 Project Cost 5% 21,291 $289,756,411 7,500 569,702,466 $359,458,87;
Annual Energy $ $1,882,118 $607,680 $2,489,7%
Annual OSM $ $2,409,182 $1,309,836 $3,719,01:
2040 Project Cost $$ 28,067 $326,3%2,762 7,500 $63,733,056 $390,12581
Annual Energy $ $2.391,538 $577,958 $2,969,49
Annual OBM $ $2,947,375 $1,130,182 $4,077,55
2040: No GW Project Cost $3 32,254 $348,110,088 7500 $61,334,101 $409,444,18¢
Annual Energy 3 $2,645,752 $568,693 $3,212,44
Annual O&M $ $3.243,243 $1.079,273 $4,322,51
2040: Laterals Project Cost $$ $8,121,709 Total: $417,565,89
Lake Valey Bumham Annual Energy $ $53.903 $3.268,34
Whiterock Whiteborse Lake Annunl O8M 3 $24,395 $4,346,91
Alternative: Navajo - Gallup Water Supply Project Cost/AF over Forty-Year Increments
Demand Cost Navajo Gallup
Years 2000 dollars AlF f $Cost/AF A/F $Cost/AF
2010 7o 11,141 . ;
Annual Energy $ $108 $90
Anragl OBM 3 $83 $236
2020 Share Cost $8 15,230 $14,514 7,500 $10,241
Annual Energy $ 3102 886
Annual O&M $ $99 $207
2030 SBhare Cost 33 21,291 $13.610 7,500 $9,294
Annual Energy 3 $87 581
Annual OSM $ 5113 $175
2040 Share Cost $$ 29,067 $11,229 7,500 $8,498
Annual Energy § $82 877
Annual O&M $ $101 $151
NOTE: 1.) ALL GOST ESTIMATES HAVE BEEN COST INDEXED TO 2000 DOLLARS

2YMAINUNE 18 CORE LINE FROM GALLEGOS - YANTAMEY - WINDOW ROCK - GALLUP « CHURCHRCIK
3) NASCHITTI LATERAL INCLUDES BANOSTEE, NEWCOMB.TWO GREY HILLS, SHEEP SPRINGS; NASGHITTY CHAPTERS,
4 COYOTE YN, JCT. LATERAL INCLUDES CROWNPOINT, DALTON PASS, BECENT!, COYQTE CANYON,

STANDING ROCK, LITTLEWATER CHAPTERS,

5.) GAMLEGOS RESERVOIR COST 1S 538,037,430 FOR 8,800 AF
6)WHOLE PROJECT HAS A PFa1.30.
7.) HUERFAND LATERAL 1S FROM GALLEGOSMWTP-HUERFAND NAGEED, FUESLO PINTADO, TORREON NTUA SYSTEM
83 ASSUMME PIPE COST ARE DIVIDED BY 0% COMMON AND 10% ROCK EXCAVATION.
£ AL COST ESTIMATES INCLUDES NAPI AND SHIPROLK AREA DEMANDS.



2040 NIIP Alternative: Navajo - Gallup Water Supply Project Cost. With GW.

NIIP Alternative: With Prorated Project Cost for the City of Gatlup, New Mexico.

Project Cost $$
Annual Energy $
Annual &M §

Project Cost $3
Annual Energy $
Annual O8M 3

NOTE:

Peaking Factor = 1.3 Demands: 29,066 Acre-Feet
Navajo Gallup Totals
AlF $Cost AlF $Cost $Costd
29,066 $353,693,927 0 $0 $353,693,927
$2,433,493 $0 $2,433,493
$3,734,238 %0 $3,734,238
Peaking Factor = 1.3 Demands: 36,567 Acre-Feet
Navaio Gallup Totals
AF $Cost AF $Cost $Cost$
29,0671 $326,392,762 7,500 $63,733,056 $390,125,818
$2,391,538 $577,956 $2,969,494
$2,047,375 . $1,130,182 $4.077.556

1) ALL COST ESTIMATES HAVE BEEN COST INDEXED TO 2000 DOLLARS
23 MAINLINE IS CORE LINE FROM GALLEGOS - YAHTAHEY - WINDOW ROCK - GALLUP - CHURCHROCK
3 NASCHITTI LATERAL INCLUDES SANOSTEE, NEWCOMB, TWO GREY HILLS, SHEEP SPRINGS, NASCHITT) CHAPT
2) COYOTE GYN. JCT. LATERAL INCLUDES CHOWNPOINT, DALTON PASS, BECENTI, COYOTE CANYON,
STANDING ROCK, LITTLEWATER CHAPTERS.
5) GALLEGOS RESERVOIR COST IS $38,037,430 FOR 8,800 AF
£) WHOLE PROJECT HAS A PF=1.30.
7.) HUERFANO LATERAL IS FROM GALLEGOSWTP-HUERFANO,NAGEEZ], PUEBLO PINTADO, TORREON NTUA SYSTEM,
8 ASSUMME PIPE COST ARE DIVIDED BY 90% COMMON AND 10% ROCK EXGAVATION,



Navajo - Galiup Water Supply Project - NIIP Altermnativ
{00 Etorinie Sor Mdin Wterir 10 Siallup G SIach Rock, weth G V. Jemvacrin, Thus SGakup scos Mg Demads} L2
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2ty
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), IAORECT COBT RS SATASTATING Y, TERTX, COMIRACT MM . EVRCH. 2%

T WK, AOOTOMAL CONTINGENGY TNST AT 99,
PANTHEATY 15, GECCINIL B I%. ACHEOR & ST GLIPON SAVEY YR INVEST 2%, DEBGR I, SND CONSINTION DRSER, 0%,

HIRONS Prrual Goound Vialer Frodichion m Peax Dady Defeund neniRal
- DAULTO Ficre
n E TE58 Froc, TER mo_m"‘,‘ym"’ BW D, | 7
1900 2040 AcEt ARy Costis Ac-F GalDavi®) s o
] ki 0 Q 0 0 0.00; 8
[ 20,873 9 0 5 4841 7.88] 65
8.898 20,079 =3 153 501 J A48 6,18 5y
] 837, D 0 39i 150 0.27] 51
7 2,58 =2 45 0 343 Q82 51
5514 19,789 851 =< $04 3213 577 5
238 7,800, 180 07 o 1,107 130 “
5287 17,996 330 752 30 2,473 444 a2
1967 BSYS 104 153 ] 3.047) 1.88] 3B
14888 50,665 1,048 250 50 B191 X %
© o 0 $9, o 00, 21
22,600 52,3301 168 184 50 100291 £ 21
2089 13918 a7 388 10! 2327, 2.82] 3
223,240 2000 Population Served 36,557 Totat Annual DemawRAF,
B VRIS ToE PO | ShNEge
] g
o] L inchas E n (X L3 Gat
16.34 A58 5.980 5.560 Q
16.34 5960 8,005 485
1442 429 205 6,010 5
2.97 405 8010 8,195 185
1281 404 5740 455
1265 401 5,740 5535 -45
1321 378 695 -+ E,100 405 49412
W 8,300 6250 150
850 8250 6,300 130 ASTY
933 341 4,380 £.560 180
546 4,560 8490 <70
5.46 2 5490 [ 26l <13
095 140 SAYT 8550 183 24913
S8 Total How Langthi 10,
B Tokal :“m mm’m) o
1 {
W@W
oo 38 S5 sed ) 301) ci 3
$38.037 AR $38,037 A3
49816237 $97,028 5 $173.805 2R 350,309,753 851
$51,149 52 $719.155 $93.774 5854, Y
51,291,807 S0 $8,740.667 31,158,839 14,001,313 $383,192 07870
$0 2 311100088  $1.4485, 12 568 30 7R
$143.688 48 $11.2379%0 483823 1 345,029 369,361
£2 174,503 5 $ 354 $1,518638 16,852,168 502
5796308 o §4,111.388 S612.596 $5,120, oag 358472
b $260.308 Y88 207
STIRES s 34,003,004 205 $5.302,784 353,796
30 = $1,990,788 259480 $2,268,268] $11.29
$22 287 52 $1,470,840 S190,M2 $1.554, 04D £9.200
139,803 14 $2.080,654 275,208 $4.800,544 108,577
SITASIHEY G ATBI42 355,931,105 $To04766  $186 33207 32185444 $2233 MJ
£6,178.242 $50,931,104 Sr80e T8 $180.2R2077
mmzﬁ iy pifd
0% 318,833,208
% $44.909 661
21,741,360



Navajo - Gallup Water Supply Project - NilP Alternative
(Gt Eationata For Lateral Watsvion from Galiagou WTF 1 Husrfanc, Nanows, Pusiio Pirsaio, Toeon)

T TR
Chagter
Cormmunity [§)] f
1990 | 200
Huetano st ¢ O $0
Huadano 511 1,739 0
Nageexi 81 333! 0
e 2,847 8329 133253 bl
Toreon 1960 6671 eort] $
26,079 2040 Popudation Served $0 3,445 Totm} Arvnsl Demand{AF)
FIoRirE DRTenSiOng Ervaton FeaBoLs O | Porp Sioage
foficion | Horsepower
Chapier | eter Tengi Begorng [ Endng 427 . M S
Gommunty saftn | n ches | Ly e # " WP E
Huerfano Jet. 1.55 1.40 16.8 ] £010 8010 1] 0.0 00 i
> Husrtano 155 140 B8 98,782 8, 010 8803 783 20975 10235 1,253,07;
Napee2) 1.42 135 181 61,308 6,803 $.347 144 2118 378 2604 2%
1.46 .29 48 108,272 8,947 6,800 -147 3651 1639 5002,35
Torreon 050 280 26 85394 6,800 6892 ~108 0es 1308 4997 81
351,265 Totat 1718
e 0
10 S 1 used (n) it 1) 3
- - : 1
Huprtaro Jat. $0 $0 $0 18 $0 $0 $o{Treatment S0
Huerfaro $669.27%  $320423 18 $5.579.720 $731.560 $7.200! Pamp Stations 3336245
. Nageezi $200493 39624 18 $3.115,184 $410,084 $4,688,141 $336 345
‘Counsgior $100,308 $1.296.675 16 $5,374.472 8707 508 $7.478, 1 O and M Cos
Toreon $79.881  $1,296.675 10 2912223 $392.204 $4.560,983 Tmmgg s
Sud-Total $0 31048080 $3.876.194 16,881,570 $2.241 $24.148 077|Storage Tanks $155,
Conveyance Pipe 596115
Capitaf Cost S0 81,049,960 53,876,194 $16.981.570 $2241 353 $28,149.077 $233,15°
Contingency Cost 0% $4.829815
Mobilization Cost 0% $2,414,908 Tota)  $629,506
indirect Cost 2% $6,520.257
Terals 7,914,051
NOTES:
B AL Vo POPURAT ey
B ATE A, RAYA, 90 OuAEL O
TEMANG - W PROIC. § DAYS, CORT FROM TRE cos N
- il 130
WAEEUME VELDCITY «f FEET PER SECCND PROM MK ASSOCATES, 14007
0 ABSUME SICOMP $950). COET BOENT TOI000 (SOLII ASSANE PUIPWEL EFFIGRNCY AT n%
7 veAD i AR VST .
- #USBOR SCURCES. ASEAME WP OST OF., ]
o ANATES phing O RS
1) WAL Y GRS RREIL A CIIST * 205, PRAPNG:
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o
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Navajo ~ Galtup Water Suppty Project - NRP Allernative
{Cout Estirrie for Laters Watadine t Red Bocs NTUA Water lng

PEpRatons{ T2y ¥ Demanc| Fter T tepray
Chapter Minus Product Fior
Cotnmunity ({] 0] V., 7
198 2040 Gat, AcFt | AeFt | Cost3$ Ac-Ft GsiDayts) | ofs s
Gallup Jat. i O 14 0 $01 0 0 0.00
Red Rovk asis 12.585 2.072.840 8 138 30 2,189 2,540,774 3.931
12,585 2040 Population Served 0 2,189 Tatal Annual Demand{AF)
pekne Elevation &Y ) Pump ] Store
A - T TTY 3 Tt o tet H o
Chapter Arga i Dlameter GE{ mBies § Lengih Ceginning Erdifg ; Thange [
Community sl . nches B n &t 1.9 |3 HE Ga
Gallup Je2. 0.98 112 334 0 65490 6,450 o 0.0 0.0
fed Rock £.88 112 13.4 26320 6480 5,750 250 106.1 2333 977
<
Galup Jat. 30 $0 $0{T
Red Rock $342.760 82,308,200 1,189,436 $157.429 33,754,825 Pump Stations 5,132
Sub-Totat £142 200 1,189.43¢ 167 429 794 825 $45, 732
Operation and Maintsnence C
Capaaf Cost . s $142.780  $2,305.200 $1,189,436 $157 429 33,794,825 Treatrmers 0
Contingency Cost 2% $758,965 Purmp Statiors $5.710
Mobitization Cost 10% $379.482 Storape Tanks
Indiract Cost % $1,024,603 Conveyance Pipe $6,734
Tolats $104,653
NOTES: Total $150,385
AL K FCPULATION THE KAVA ",
. OF Yl GALL
ARE BAGIED (% DO« O £ DATK SORT PN THE v CONT DATAANG AnS
» Cracea,
» X )
GASHMA VECOCITY o4 FEET FER ]
7 ASSUME $3004 19801 OOET HOLIEZD TO 200 SE 1AM ASTUME PAMPING EANCIENGY AT %
5 HEAD LR BAIND OV 4 HECT SR A PUETLE Y
» AR, SN L ABTUME TP OO 0
0L PPE Prva M55, ASTAME B, OF N N
Y AGA, ENCRGY GO%Y P, PN
125 AN, G SO " * 0% PUMP COBY * 4% STORAGE COT * o ARG GOt 055,
595 MO IZATION COST SBLIOTS. AOUITIOREL e AT R CORT AT 1%
18 WOIELTT SOST T FNATTATIVG 1% TERQAA, CONTRACT ADMING X, ERVAOM 76, ™ MR O5% T, PVEST. 2% DESITAC M5 AND SONSARSTION OBSER. TO%




Navajo - Galiup Water Supply Project ~

NP Alternative

1Ca6t Estimate for Later Watesine (0 Coyma Canyon, Sunding Rack, inw! Dalion Pros NTUA Waier Lioe)

PopUaboRs] 1.27 TP Ak Daily Uetarg Cimmalates
Chapter Minug Producton Flow =
Coranyunity (12; j e 2 T :
hi 2040 Gal, Ac-FY Acfr Cost §§ Ach Gal/Dayis) | s cis
Soyote Cyn, Jot. Q 0 9 0 o 50 0 0 0.0 4.44
P, Canyon 1.234 4,200 572,03 2 81 $0 £92] 802,849 1.24 4.44
Standing Rock 251 854 136,694 34 77 $o 75 88,339 0.34 a0
Jafton Pass 3,802 12941 2070861 263 814 30 1795} 1979142 3.06 3.06
17,996 2040 Population Served $0 2AT2 Total Annaad Demand{AF)
FHEIe DRDeneions evakon “PaRe 1 Sorags
to friction Horsepower | Demands
Chapter I ‘&-T‘-‘WI' “TRamew "1 Lo Aoy g SR
Cornmnity 2957 [ % inches N [y I Ta [y HP Gai
Soyote Cyn, Jet. 1.1 138 34.3 0o 8,250 6,250 0 0.0 0.0 ]
Soyote Canyon 1.11 : 19 143 35,938 6.250 8,180 90 144.8 395 3,087,881
Sanding Rock 0.80 1017 121 81,321 6,160 6,280 120 3919 265.4 339,764
Jalton Pass o7y .99 118 57,99 6280 £.740 &0 1831 319.2 7,612,083
155,257 Total Pipeline Lengthift, 624
28.30 Total Pipeline Length M) les)
| sa | oar | aan] e | 1%
M : X Anrwal Energy Cost
Soyots Oyn. Jot. 0 30 30 14 $0 $0 301 Yroatmera 30
Soyote Caryon 524,164 $962.421 14 $1,624,085 $214,957 $2,825 6281 Purg Stations $122,364
:hnau?&;d‘ $162.452 3212.078 12 079 $429,588 pza.mr
alton $195,363  $1,728.900 12 §1,505,547 $200,729 630.539) $122,364
. [Annuasl Operation and Maintaneeice Cost
SubkTota! $¢_ 3381979  $2.503,900 $6351,712 3845273 $10.482.384 1523
“apitst Gost $0  $381979  BR9G3II0 $8.351,712 845,273 $10,482,384 Storage Tanks $118.138
sontingoacy Cost 2% 098,473 Comveyanco Pioo 335,985
Sobilization Cost 1% $1.048.238 $157,400
whirect Cost zrs $2.830,238
Totaty $16.457,313 Towt £269,764
NOTES
1) MLYINO FCP XT3N AL T
DBAANDS . ot SOATE COEY FRCN THR DCULANE
. 08 ATTTUNRAY 6%, MECENTS, LAKGE VALLEY, AND WHSTEROGH, X APTERS.
" 130
DITHAN VELOGTY vb FERY mmmmmm ey
Tp ASSUME 19003, COT '} KERAM PG, o
» P WA, LNCINE i3
” O Y ALBME WP C 0
» poiption o2 0%
1) ANNLAR E5t WAL % Y SO
mmwmmmwm mmmmmmm'nmm-mmm #%, PPELNE CONT *25%.
AT YO, COT AT 20%
wwmm:m mm AOMIN Y% U ACHEDL BI%, 1%, DOVEST 7%, OERGN %, AND CONSHUCTION ORSER 1175,




Navajo - Galtup Water Supply Project - NIIP Alternative

{Comt Esamane jor Man Wateripe rom Yaahey  Rock Sonngs and Wodow Rock) =

c . Fopulations Tany Deinaat| ™ Peak Dady temand )
haplar Demand Protyctior Fio
Cormerunity 1) 1 A3 {
1980 2040 Gal. Gal./Day(6) cls =3
Ya~la-htv Jot. q 0 O 0 50 O Q 0.00;
Rock 5 3,118 10,6137 16498, 58 s S0 1,778 2,064,723 319
Windcw Rock 11,787 Ap032] 840828) 1.043 787 30 8412 7490612 11.51
50,865 2040 Populstion Served %0 8,191 Tots Annual Demand(AF)
POeRTE L ORTmmrs Eevation % [ PUERGT S6R
1o friction: Hosepoweri  Dems
Chapter o BegRng Endig Thange . } j‘!
Community s} f inches h # E #® l L i HP
YlH.a-hey . 358 218 260 9 5,560 0 Q.0 0.0
Rotk Sprngs 368 2.1 280 29439 6,560 8,760 200 519 6147 7.8
Window Rotk 288 1.91 230 £8.887 8769 65780 ] 1270 2370 288
88,326 Tota) P1 Latuptiie.
1873 Total “l’d &&m Bee
TR THA T 1373 Tow! Rpetioe Length o)
! 363 35 used (in) $ “m $tin °s
3110} l l ‘ 1) } !
ual Energy Cost
Ya-a-wy Jd. $0 26 $0 50 $0{Treatment
Rock Spni $378,203 31,720,900 % $2.345,352 £304,581 $4.755,436 [Fump Statioris $165,979
Window Rock 8145.049 88 339,300 24 34,348,620 W79 $h 395.750 o S16B.979
P ]
Sub-Total 50 $521,252  $8.068.200 38,690,974 $E70.760 _ $16151,187) [r e s $0
850
Capital Cost 30 $521252 38,063,200 $5,690,974 $370,760 $16,151,187 Storage Tanks $322.720
Cost 20% 33230237 Corveyarce Pipe  $37,0800
Mobikzation Cost 0% $1,515.119 $381,387
indirec1 Cost % 34,360,820
Totals 57 363 Tota  $548,385
NOYES :
5 SRANTION OF THIE RAVA . 80
N AV DALY DEMAYD . GV PACI0 *3 DAYS. 0071 FROM THE LARS:
Lic® s, A, ERS. PANOCN ROCK NCLUOKS 5T, MCSAILS AHO FT. DERANCE CHAPTERS
) ASRAKE o 120
n YRLOCITY et $EXT e
7) ASTME SO0CHP FEA P 19004 COST WORXED AT s
A mu.x IPUCITLE AN FRICTION CORFPRCENTY
o PN ASTME WP COT ¢ 0
THPPE AR, MM“”M&M“M&MWA‘D‘
11} AN, DAY SOST AMRRIL, CAR CEST - 10%, PUNPING, BASED 0N 40,08 PEAKLOWATT MOUR
10 AN, DA COST BASED (3¢ W 1% U GOBT » #%, STORMGE COBT * 4, PWELIE CORT ~03%.
MO KT 5% LORT AT %
- 5, TERC2%, preie Y DEDCHENL AN, AEOL AW, DEPCH JFIEY. Y% WHEST 76 DESN §%, AVD DONILICTION CSSER 1%

14) WEREST CO5T



Navajo - Galiup Water Supp

ty Project - NIP ARernative

Laseral Watering bom

Toro Grery ria,

Mf M&
Chaptar Ama } Clameter l Tiamater ! Length Beginning Ending [ Change ] ©)

[+ iy L% X4 1t inches 2 & X L3 [ HP Gal
Naschitd Jet. 144 136 183 1] 5895 5805 ] 20 0.0 [+
Naachifs 1.44 1.36 163 51879 5,895 5890 198 1784 3492 3,846,974
Sheepsprings .08 116 139 29835 5,850 5833 7 1994 76.9 1,730,217
Newcomb 0.59 106 127 SL174 5,083 5550 ax 2083 00 371914
S 250 0.80 98 51010 8550 5560 ) 2038 1085 4,583 591

183,507 Tatal Pipeline Lenghift) 538
.78 Total Bi ey
Totl COpial o R
atet (raatment]  Pump orage o Piga-Cammon i BAFOcK ] o
$10 $io} 351 uted (iny s0n $i113 $
Annual Energy Cost
Naschins Jot. 50 30 $0 18 30 $0 0] Treadmwet 0
Naschi 5213688 $962,421 18 32,625,801 5,576 $4,147,687 iPump Statons $104,803
Sheepspings $47.087 $599,352 (2} 51,308,245 $177.257 $2,162.941 3104003
Neweoad £ $962421 14 312522 $906 084 $3.563.131 o and M Cost
Sanostee 58,388 $1.208.875 10 $1.739.879 234318 33,347,258 Treatment L]
Preng Stations $13,086
sTowl ... S0 swram  sapeoses  SSOUTeZ7  $1003360  $13228897]Stoeage Tarks $152.835
Convayance Pipe $40,088
Capital Cost o 327,181 $3,820,869 S801T.627 $1.083,340 $13.220.997 $208,003
Contingency Coat 20% $2,645,792
Mobiizasion Cost 10% $1.3022.900 Totat 3310813
Inchirect Comt % NST.829
Totals 320,769,528
NOTES:
32 MLLIIO PO, e WATIE, YR
4 B ORYE. COST SROM THE LMRS
AR 130
HIASINE YELOCITY we PERYT MER 190}
B3 NSO i A9} COXT P AT e
~ A
% % ASRME WIS 0O8T 0
HPE. ML NETIE N
Yy ARMIN CORY AT Ov AN, W PRI fos Y
93 AR Ao wer Dow %, SN COSY o
. - e OB AT 2%,
TR SCIRECT COBTIMIIE TeRO TR ADU AR AR D%, SIVEIT T, DERGM. WY,



Navajo - thup Waler Supply Project - NIIP Alternative
Esrani lor Lasaral ko Shipeocki664 Jo1. rom Galegrey Rasgrvoiry

2040 SHIPTOTK POPUIGTONS Taily Aol Ground vIatet Produchion | Arncal Demand | Paak Daty Demand o
Chapler Demant Minug i
Community Total i Population 1988 Prod.  {Est 2040 Procti Est, GW Dev,
Pootation | Served Gat Ac-Fi Ac-Ft Cost 8 Ac-F1 GaliDavls; ols s
WP 0 ) ¢ ] o 30 0 o 0,001
Hogoack [ o o © [ $0 0 0 0.00
Bhiprock 48,985 208731 3339749 0 1] 30, 3,741 4.341 874 £ 72,
20,873 2040 Popylation Served 3,741 Total Annual Demnand(AF)
Fipeune RROsions "ERvaton Feamoss due
totdction | Homepowsr
Chiapter Area I Cameter | ODameter ; iength innivg ’ Ending Change ©)
sr ;4 i ches ;4 A B & ft. hcid
WTP 168 146 175 0 $.010 6,010 4 00 00
Hogback $.88 1.45 7.5 138,824 4,010 5,400 410 a1t 0.0
Shiprock 1.68 148 17.5 55832 5400 5164 236 1872 Do
196,356 Totl Pipetine Langth{n.} ]
37.00 Torsl Pipeling Lengtly (Wies)
TohA Cagsin] Cast
Rgesecir f WIP! Pure Stoapge gmmefmcmmi Pipe-Rock E Totat
s 3 | $E 1 weddn) $(11) S0} s
WTP » 50 50 18 %G $0 $©
50 0 18 $7.897.520 $1,035.446 $8,4532,968
Shiprock o o 18 $3,1368,551 i,z $3.547,785
Sub-Total so o o $ILO340YY  S1446690  $12.480.781
Capital Cosi 30 30 $0 $11,034,0M $1,446,680 $12,480,751
Contingency 20% $2.496,150
Mobillzation Cost 0% §$1248,075
indirect Cost s 803
Totals 319,594,779
NOTES: -
1 VA - .

B DAL DDMNDS ARE 4308 A7 PUR TTAR IR THE YEAN 2012

M & oA AN ALK

Yy

LB PROM Tl
TOHATCH, MEXITAN APIE, AND: T LNCES CHWPTERE, SINCE THEY S0 OM THE MAN LINE TOOALLP.
%

AN VRLOTY ¥ 0y
PER AN 189, COF? MOEKED At %
». BRAA LXK
1) . ABBLME WYP COFY ¢ L SRLYSE
)] AR}, MM 0% OF PP KO 1%
», Y, 190 COSY Y000 ]

w

3 ANUAL ENENGY mmmmmmmwm mmm&nmmmmumﬂm

T ANRAAL OB COST BASED Qe &7 COIT, *HR, PO QOBY * A%, STOMAOR CORT * SN, FPELINK COST » &
AY 0%, COSTAT R

¥
R HOPECT COOY SLLDE FACKITATINK 1, TEAK. CONTAAGT ARSI ;1. IR0 WAL TIR,
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Navaje - Gallup Water Supply Project - NIP Alternative
Watesing

{Cost Extimate for Laterat 0 Mancno NTUA Waiey e}
Fopulticrsi1.e) | bady Demand ARl Ground Watet Producton  [ARTal DErand | Peak Dady Demamd Carmmataie
Chapter Mirng Production Fiow
Comraunity 1] { 1598 Prod. | Est. 2040 Prod. [Est, GW Dev !
1980 2040 Ba). AcFt ApFy An-Ft Gat Day(6) s gis
Galkp Jet. 0 o 8 o o $0) [ 0 0.00 as
i 631 2,148} 333641 78 45 339} 393,348 0.81 0.8
2,148 2040 Population Served 0 339 Yotal Annual Demand(AF)
~ Fipeine O Tlewation Headioss due | Pup | Siorage
- Jo iction | Horsepownt | Destands
Ghaper Area Dumeter - Diameter Langth Beginning i Erding E Change i) 5)

o ity sq.iT) fi. inches a8 n f it it HP Sal
Galkip Jet. 0.15 044 53 0 65477 6477 [+] 00 Q.0 LY
Manuehio 0.46 O 53 . .47.050 6477 6,375 -102 506.7 3.8 1,572.87¢

S7,050 Tosal Pipeling Lingthirt) 4P
— 8.91 Total Pipetine Lonoth (Hites)
"Toial Capral Cost
'§ ‘ (8} [ 5 memgg) I 20)) [ Ewgn?)u ; T?
‘ Annual Energy Cost
Safup Ja. 30 30 5 0 30 t o]
522,434 $599.352 3 $1,002260  SIE2AE $1,868,505{ Pump Stations $7.827
Sub-Tolal S0 324,434 $589.352 $152.426
Sapital Cost $0 $24.438 $589,352 $1.092292  $152.425 $1,860.505 Treatment %0
Zontingency Cost 0% $373,701 Pump Stations $977
viobization Cost W $168,850 Storage Tanks 223,974
ndirect Cost 2% 496 Cotvayance Pips $5,294
Totsly $2,992.553 31,475
NOTES Total 35,002
0, AL, POPEATION. TRE NAV A ", 1993
. eaghod TS SRAVS, COFT SPSM THE 1K NEANTHEAYY CONSTGTION DOST DATA ANG INEXED TO 2000 MO ARS.
- CHICHR TN CHARTERS,
E) 0N DAY i 130
WAKUMIKVALOLITY nd PRCT PER SEOONG FAGH MM ARSOCATES, Th00y
R TR A ¥ S04 COET INGEXED T0 2000 (EEADMWF) ARSUME Pl EFMTNC e
" e pyr IR, § Uthon scmces. x| 80
TOR PP METALLED COST : ARES STV 90% OF PIPE LENTTY 1) GOMMONE M0 9% 3 RO0K IXCAVATION.
), AN, cosT AL ORM SOET * 1%, FUSIPIMG: AT R 50,08 M WA AT MCUA,
1. ANNUNL, DM CTOT RARRR: ON: W LY =% %, A%,
18 WOALOES ) AT 0%, SOBT AT 0K,
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Navajo-Gallup Water Supply Project

APPENDIX E
UPPER BASIN DEPLETION SCHEDULES






17-Jan-01

Navajo-Gallup M&| Demands for Year 2060
Point 1950 2060 SJR 2060 G.W. 2060 SJR 2060 SJR
. of 2060 Demand Production Diversion Depletion
iService Area Chapter Use Cer;sol.:,s Pop. [2] 1 4] [} (6]
. [1] ) (Ac-ftyr)  (Ac-ftyr) (Ac-ftlyr) (Ac-ftlyr)
ICity of Gallup, NM __ City of Gallup[7] L.C. 19,154 67,698 12,134 6,951 7,500 7.500
ntral Area, NM  Bumham u.C. 246 1,367 245 0 245 245
Lake Valley u.C. 436 2,422 434 45 388 388
White Rock U.C. 201 1,117 200 seelkVly 200 200
White Horse Lake U.C. 610 3,389 607 31 577 s77
SUBTOTAL 1,493 8,295 1,487 77 1,410 1,410
rownpoint, NM Becenti u.Cc. 193 1,072 192 see Crwn Pt 192 192
Coyote Canyon  U.C. 1,234 6,856 1,229 61 1,167 1,167
Crownpoint u.C. 2,658 14,767 2,647 614 2,033 2,033
Dalton Pass u.c. 313 1,739 312 0 3N n
Little Water u.c. 638 3,545 635 see Crwn Pt 635 635
Standing Rock U.C. 251 1,394 250 77 173 173
SUBTOTAL 5287 29,373 5,265 752 4,512 4,512
Gailup Area, NM Bread Springs L.C. 1,219 6,772 1,214 77 1,137 1137
Chichiltah L.C. 1555 8,639 1,548 see Brd spr. 1,548 1,548
Church Rock L.C. 1,780 9,889 1,772 123 1,650 1,650
lyanbito L.C. 974 5,411 970 153 816 816
Mariano L_ake L.C. 726 4,033 723 92 631 631
Pinedale L.C. 602 3,383 " 606 see Mmo Lk 606 606
Red Rock LC. 1,041 5,783 1,037 61 975 975
SUBTOTAL _ 7,904 43,912 7,871 506 7,364 7,364
Huerfano, NM Huerfano u.cC. 511 2,839 509 31 478 478
Nageezi u.C. 981 5,450 977 15 962 962
SUBTOTAL 1,492 8289 1,486 46 1,440 1,440
ock Springs, NM  Manuelito L.C. 831 3,506 628 46 582 582
Rock Springs L.C. 1,685 9,361 1,678 77 1,601 1,601
Tsayatoh L.C. 1,433 7,961 1,427 486 1,381 1,381
SUBTOTAL 3,749 20,828 3,733 169 3,564 3,564
Route 666, NM Mexican Springs U.C. 711 3,950 708 see Tohatchi 708 708
Naschitti u.C. 1,539 8,550 1,532 77 1,456 1,456
Newcomb u.C. 651 3,617 648 12 636 636
Sanostee U.C. 2,081 11,561 2,072 153 1,919 1,919
Sheep Springs  U.C. 660 3,667 657 15 642 642
Tohatchi u.C. 1,607 8,928 1,600 307 1,293 1,293
Twin Lakes U.C. 1,967 10,928 1,959 153 1,805 1,805
Two Grey Hills u.C. 883 4,906 879 77 803 803
SUBTOTAL 10,099 56,107 10,056 795 9,261 5,261
-, [Forreon, NM Counselor u.c. 1,365 7,584 1,359 0 1,359 1,359
) Ojo Encino [8] R.G. 596 3,311 593 15 578 578
Pueblo Pintado u.c. 472 2,622 470 0 470 470
Torreon [8] R.G. 1,364 7,578 1,358 61 1,297 1,297
B SUBTOTAL 3,797 21,095 3,781 77 3,704 3,704
- §San Juan River, NM Beclaibito u.C. 388 2,156 385 0 386 193
Cudei u.c. 495 2,750 493 0 493 246
Hogback u.c. 740 4,111 737 0 737 368
Nenahnezad u.Cc. 1263 6,961 1,248 0 1,248 624
San Juan u.C. 540 3,000 538 0 538 269
Shiprock U.C. 8,100 45,001 8,066 0 8,066 4,033
Upper Fruitiand  U.C. 2,288 12,711 2278 0 2,278 1,139
SUBTOTAL [9] 13,804 76,691 13,746 4,680 9,066 4,533
|NAPI industrial, NM [10] UC. n/a na 7.274 700 700 700
INEW MEXICO UPPER BASIN [TX o 35,972 199,849 43,094 7,127 30,093 25,561
INEW MEXICO LOWER BASIN LC. 30,807 132,439 23,738 7,626 18,429 18,429
.. |TOTAL NEW MEXICO 66,779 332,288 66,832 14,753 48,522 43,989
..: [Window Rock, AZ  Fort Defiance L.C. 6,187 34,373 5,161 767 5,394 5,394
S Saint Michaels L.C. 5,580 31,001 5,556 see Ft. Dinc. 5,556 5,556
.- |TOTAL ARIZONA [11] iL.C. 11,767 65,374 11,717 767 10,950 10,950
|JPROJECT TOTAL 78,546 397,662 78,549 15,520 59,472 54,939

Notes: Rounding efror may cause subtotals to be off by 1
1 U.C.=Upper Colorado Basin, L.C.=Lower Colorado Basin, R.G.=Rio Grande Basin
2 Growth for the City of Gallup is 1.82%. Growth for Navajo Nation is --—-2.48%
3 Demand is 160 gal/capita/day

4 Estimated sustainable groundwater production

5 Diversions = demand - groundwater use. Galiup limited to 7,500 ac-ft/yr

6 Depletions assume zero retumn flow and use of sustainable groundwater

7 City of Gallup plans to recharge aquifer and use groundwater for summer daily peaking

8 Point of use in Rio Grande Basin. Depletions counted towards New Mexico U.C. allocation

9 4680 Ac-ft/yr of diversion provided from the ALP Project. Assumes a 50% return flow
10 Div. and depl. limited to 700 Ac-ft/yr including 400 Ac-ft/yr for proposed french fry factory
11 Depletions counted towards Arizona L.C. allocation



Navajo-Gallup M&! Demands for Year 2000

17-Jan-01*

L Point 1990 2000 SJR 2000 G.W. 2000 SJR 2000 SJR

. of 2000 Demand Production Diversion Depletion
ervi

ce Area Chapter Use Cel;s‘:ups Pop. [2] B3] (4} 5] 6]

[ ’ (Ac-flyr)  (Ac-ftiyr) (Acftlyr) (Ac-fitfyr)

City of Galiup, NM _ City of Gallup [7] L.C. 19,154 22,940 4,112 4,335 0 0

Hﬁentral Area, NM  Bumham UC. 246 a4 56 0 56 56

Lake Valley u.C. 436 557 100 22 78 78

White Rock U.C. 201 257 46 seelkViy 46 46

White Horse Lake U.C. 610 779 140 5 135 135

SUBTOTAL 1,493 1,907 342 27 315 315

Crownpoint, NM Becsnti u.c. 193 247 44 see Crwn Pt 44 44

Coyote Canyon  U.C. 1,234 1577 283 32 250 250

Crownpoint u.c. 2,658 3,396 609 263 346 346

Dalton Pass u.c. 313 400 72 0 71 71

Little Water u.C. 638 815 146 see Crwn Pt. 146 146

Standing Rock  U.C. 251 321 57 34 23 23

SUBTOTAL 5,287 _ 6755 1211 330 881 881

allup Area, NM  Bread Springs L.C. 1,219 1,557 279 43 236 236

Chichittah LC. 1,555 1,987 356 unknown 356 356

Church Rock L.C. 1,780 2,274 408 58 350 350

fyanbito L.C. 974 1,244 223 unknown 223 223

Mariano Lake LC. 726 928 166 122 44 “

Pinedale LC. 609 778 139 see Mmo Lk 139 139

Red Rock LC. 1,041 1,330 238 35 203 203

SUBTOTAL 7,904 10,098 1,810 258 1,552 1,552

Huerfano, NM Huerfano u.c. 511 653 17 58 58 58,

Nageezi u.C. 981 1,253 225 3 194 194

SUBTOTAL 1,492 1,906 342 S0 251 251

JRock Springs, NM__ Manuelito L.C. 637 806 144 unknown 144 144

Rock Springs LC. 1,685 2,153 386 40 346 346

Tsayatoh LC. 1,433 1,831 328 18 310 310

SUBTOTAL 3,749 4,790 858 58 801 801

Hﬁ:ute 666, NM Mexican Springs U.C. 711 908 163 42 121 121

Naschitti u.C. 1,539 1,966 352 82 270 270

Newcomb u.c. 651 832 149 13 136 136

Sanostee u.C. 2,081 2,659 477 89 .388 388

Sheep Springs  U.C. 660 843 151 12 139 139

Tohatchi U.C. 1,607 2,053 368 137 231 231

Twin Lakes u.C. 1,967 2513 450 87 363 363

Two Grey Hills u.C. 883 1,128 202 55 147 147

— SUBTOTAL 10,099 12,902 2313 518 1,794 1,794

Fmeon. NM Counsslor u.cC. 1,365 1,744 313 [}] 313 313

OioEncino[8] R.G. 596 761 136 21 115 115

Pueblo Pintado u.cC. 472 603 108 0 108 108

Torreon {8] R.G. 1,364 1,743 312 92 221 221

SUBTOTAL_ 3,797 4851 869 113 757 757

Juan River, NM Bectlaibito u.c. 388 496 89 0 89 44

Cudei u.C. 495 632 113 0 113 57

Hogback u.C. 740 945 169 0 169 85

Nenahnezad u.C. 1,253 1,601 287 0 287 143

San Juan u.C. 540 690 124 0 124 62

Shiprock u.C. 8,100 10,348 1,855 0 1,855 927

Upper Fruitand U.C. 2,288 2923 524 0 524 262

SUBTOTAL [9] 13,804 17,636 3,161 0 3,161 1,580

INAP! Industrial, NM[10] U.C. n/a n/a 7,274 0 0 0

INEW MEXICO UPPER BASIN &¢n6  UC. 35972 45957 15,511 1,078 7,158 5,578

INEW MEXICO LOWER BASIN LC. 30,807 37,828 6,780 4,651 2,352 2,352

TOTAL NEW MEXICO 66,779 83,785 22291 5,730 9,511 7,931

jwindow Rock, AZ  Fort Defiance L.C. 6,187 7,904 1,417 1,043 374 374

Saint Michaels LC. 5580 7,129 1,278 see Ft. Dinc. 1,278 1,278

TOTAL ARIZONA [11] LC, 11,767 15,033 2,695 1,043 1,652 1,652

PROJECT TOTAL 78,546 98818 24,986 6,772 11,163 9,583

Notes: Rounding efror may cause subtotals to be off by 1

1 U.C.=Upper Colorado Basin, L.C.=Lower Colorado Basin, R.G.=Rio Grande Basin
2 Growth for the City of Gallup is 1.82%. Growth for Navajo Nation is —~2.48%
3 Demand is 160 gal/capita/day

4 Estimated sustainable groundwater production
5 Diversions = demand - groundwater use. Gallup limited to 7,500 ac-ft/yr
6 Depletions assume zero retumn flow and use of sustainable groundwater

7 City of Gallup pians to recharge aquiter and use groundwater for summer daily peaking
8 Point of use in Rio Grande Basin. Depletions counted towards New Mexico U.C. allocation
9 4680 Ac-ftyr of diversion provided from the ALP Project. Assumes a 50% return flow
10 Div. and depl. limited to 700 Ac-ftfyr including 400 Ac-ftiyr for proposed french fry factory
11 Denlatinne ennnted inwards Arizona L.C. allocation



Navajo-Gallup M& Demands for Year 2010

17~Jan-0T

Point 1990 2010SJR 2010 G.W. 2010SJR 2010 SJR
. of 2010 Demand Production Diversion Depletion
Service Area Chapter Use Cel;:ups Pop. [2] 3] 4] 5] 6]
] i (Ac-tthyr)  (Acftyr) (Ac-tiyr) (Ac-ftfyr)
City of Galiup, NM__ City of Gallup [7] L.C. 19,154 27474 4,924 0 7,500 7,500
fCentral Area, NM  Bumham u.c. 245 402 72 i} 72 72
Lake Valley u.c. 436 712 128 28 99 99
White Rock u.c. 201 328 59 seelkViy 59 59
White Horse Lake U.C. 610 996 178 12 167 167
SUBTOTAL 1,493 2437 437 40 397 397
Crownpoint, NM Becenti u.c. 193 315 56 see Crwn Pt. 56 56
Coyote Canyon  U.C. 1,234 2,014 361 40 321 321
Crownpoint u.c. 2,658 4,338 778 35t 427 427
Dalton Pass uc. 313 511 92 0 9 91
Little Water u.c. 638 1,041 187 see Crwn Pt. 187 187
Standing Rock  U.C. 251 410 73 45 29 29
SUBTOTAL 5287 8,630 1,547 435 1,111 1,111
Galiup Area, NM  Bread Springs LC. 1,219 1,990 357 51 305 305
Chichiltah LC. 1,855 2,538 455 see Brd spr. 455 455
Church Rock LC. 1,780 2,905 521 74 447 447
lyanbito LC. 974 1,590 285 38 247 247
Mariano Lake LC. 726 1,185 212 115 98 98
Pinedale L.C. 609 994 178 see Mmo Lk 178 178
Red Rock LC. 1,041 1,699 305 42 263 263
SUBTOTAL 7904 12,901 2,312 320 1,992 1,992
uerfano, NM Huerfano U.C. 511 834 149 52 97 97
Nageezi U.C. 981 1,601 287 27 260 260
SUBTOTAL _ ) 1,492 2435 436 79 357 357
ock Springs, NM__ Manuelito LC. 631 1,030 185 12 173 173
Rock Springs L.C. 1,685 2,750 493 49 444 444
Tsayatoh LC. 1,433 2,339 419 25 394 394
SUBTOTAL 3.749 6,119 1,097 85 1,011 1,011
Route 666, NM Mexican Springs U.C. 711 1,161 208 see Tohatchi 208 208
Naschitti u.c. 1,539 2512 450 81 370 370
Newcomb u.C. 651 1,063 190 13 178 178
Sanostee u.C. 2,081 3,397 609 105 504 504
Sheep Springs  U.C. 660 1,077 193 13 180 180
Tohatchi u.c. 1,607 2,623 470 180 290 290
Twin Lakes u.c. 1,967 3211 575 104 472 472
Two Grey Hills u.c. 883 1,441 258 61 198 198
H_'T SUBTOTAL 10,099 16,484 2,955 556 2,399 2,399
orreon, NM Counselor ucC. 1,365 2,228 399 0 399 399
Ojo Encino 8] R.G. 596 973 174 20 155 155
Pueblo Pintado  U.C. 472 770 138 0 138 138
Towreon [8] R.G. 1,364 2,226 398 84 315 315
SUBTOTAL 3,797 6,198 1,111 104 1,007 1,007
San Juan River, NM Beclaibito u.c. 388 633 114 0 114 57
Cudei u.C. 495 808 145 0 145 72
Hogback u.c. 740 1,208 216 0 216 108
Nenahnezad u.C. 1,253 2,045 367 (¢} 367 183
San Juan u.c. 540 881 158 (1] 158 79
Shiprock U.c. 8,100 13,221 2,370 0 2,370 1,185
Upper Fruitand  U.C. 2288 3,735 669 0 669 335
SUBTOTAL [9] 13,804 22,531 4,038 4,680 4] 0
INAP! industrial, NM {10] U.C. n/a_ n/a 7,274 400 400 400
NEW MEXICO UPPER BASIN u.C. 35,972 58,715 17,798 6,294 5672 5,672
NEW MEXICO LOWER BASIN LC. 30,807 46,454 8333 406 10,503 10,503
TOTAL NEW MEXICO 66,779 105,209 26,131 6,700 16,175 16,175
indow Rock, AZ Fort Defiance LC. 6,187 10,099 1,810 974 836 836
Saint Michaels LC. 5,580 9,108 1,632 see Ft. Dinc. 1,632 1,632
TOTAL ARIZONA [11] L.C 11,767 19,206 3,442 974 2,469 2,469
PROJECT TOTAL 78,546 124,416 29,574 7,673 18,644 18,644

Notes: Rounding error may cause subtotals to be off by 1
1 U.C.=Upper Colorado Basin, L.C.=Lower Colorado Basin, R.G.=Rio Grande Basin
2 Growth for the City of Gallup is 1.82%. Growth for Navajo Nation is — 2.48%
3 Demand is 160 gal/capita/day

4 Estimated sustainable groundwater production
5 Diversions = demand - groundwater use. Gallup limited to 7,500 ac-ft/yr
6 Depletions assume zero retumn flow and use of sustainable groundwater

7 City of Gallup plans to recharge aquiter and use groundwater for summer daily peaking
8 Point of use in Rio Grande Basin. Depletions counted towards New Mexico U.C. aliocation
9 4680 Ac-ft/yr of diversion provided from the ALP Project. Assumes a 50% retum flow
10 Div. and depi. limited to 700 Ac-fi/yr including 400 Ac-ft/yr for proposed french fry factory
11 Depletions counted towards Arizona L.C. allocation



Navajo-Gallup M&! Demands for Year 2020

17-Jan-01"

Point 1990 2020 SJR 2020 G.W. 2020SJR 2020 SUR
Service Area of 2020 Demand Production Diversion Depletion
Chapter Use TS Popl2l [ @ s (el
(1] ) (Ac-fiyr)  (Ac-ftlyr) (Ac-ftfyr) (Ac-ftlyr)
ICity of Gallup, NM__ City of Gallup [7} L.C. 19,154 32904 5,898 0 7,500 7,500
Central Area, NM  Bumham u.C. 246 513 92 0 92 92
Lake Valley u.c. 436 909 163 34 129 129
White Rock u.C. 201 419 75 seelkViy 75 75
White Horse Lake U.C. 610 1,272 228 18 210 210
SUBTOTAL 1,493 3,113 558 52 506 506
Crownpoint, NM Becenti U.C. 193 402 72 see Crwn Pt. 72 72
Coyote Canyon U.C. 1,234 2573 461 47 414 414
Crownpoint U.C. 2658 5,543 993 438 555 555
Dalton Pass u.c. 313 653 117 0 117 117
Little Water u.Cc. 638 1,330 238 see Crwn Pt. 238 238
Standing Rock  U.C. 251 523 94 55 38 38
SUBTOTAL 5287 11,025 1,976 541 1,435 1,435
allup Area, NM  Bread Springs LC. 1,219 2,542 456 60 396 396
Chichiltah L.C. 1,555 3,243 581 see Brd spr. 581 581
Church Rock L.C. 1,780 3,712 665 20 575 575
lyanbito L.C. 974 2,031 364 77 287 287
Mariano Lake LC. 726 1,514 2n 107 164 164
Pinedale LC. 608 1,270 228 see Mmo Lk 228 228
Red Rock L.C. 1,041 2171 389 48 341 341
SUBTOTAL 7,904 16,482 2,954 382 2,572 2,572
uerfano, NM Huerfano u.c. 511 1,066 191 45 146 146
Nageezi u.c. 981 2,046 367 23 343 343
SUBTOTAL 1,492 3,111 558 68 489 489
Wﬂock Springs, NM  Manuelito L.C. 631 1,316 236 23 213 213
Rock Springs LC. 1,685 3,514 630 58 571 571
Tsayatoh L.C. 1,433 2,988 536 32 504 504
SUBTOTAL 3749 7,818 1,401 113 1,288 1,288
Route 666, NM Mexican Springs U.C. 711 1,483 266 see Tohatchi 266 266
Naschitti uc. 1,539 3,209 575 79 496 496
Newcomb u.C. 651 1,358 243 12 231 231
Sanostee u.C. 2,081 4,340 778 121 657 657
Sheep Springs  U.C. 660 1,376 247 14 233 233
Tohatchi u.c. 1,607 3,351 601 222 378 378
Twin Lakes u.C. 1,967 4,102 735 120 615 615
Two Grey Hills u.C. 883 1,841 330 66 264 264
SUBTOTAL 10,099 21,060 3,775 635 3,139 3,139
[Tarreon, NM Counselor u.C. 1365 2,846 510 0 510 510
Ojo Encino [8] R.G. 596 1,243 223 18 205 205
Pueblo Pintado U.C. 472 984 176 0 176 176
Torreon [8] RG. 1,364 2,844 510 77 433 433
SUBTOTAL 3,797 7,918 1,419 85 1,324 1,324
an Juan River, NM Beclaibito u.C. 388 809 145 0 145 73
Cudei u.C. 495 1,032 185 0 185 93
Hogback u.C. 740 1,543 277 ] 277 138
Nenahnezad Uu.C. 1253 2613 468 0 468 234
San Juan u.c. 540 1,126 202 0 202 101
Shiprack UcC. 8,100 16,891 3,027 0 3,027 1,514
Upper Fruittand  U.C. 2288 4771 855 0 855 428
SUBTOTAL [9] 13,804 28,786 5,159 __ 4,680 479 240
NAP! Industrial, NM [10 U.C. na n/a 7,274 500 500 500
NEW MEXICO UPPER BASIN u.c 35,972 75,013 20,719 6,571 7,874 7,634
INEW MEXICO LOWER BASIN LC. 30,807 57,205 10253 496 11,360 11,360
TOTAL NEW MEXICO 66,779 132,218 30,972 7,067 19,234 18,994
indow Rock, AZ Fort Defiance L.C. 6,187 12,902 2,312 905 1,408 1,408
Saint Michaels  L.C. 5,580 11,636 2,086 see Ft. Dfnc. 2,086 2,086
TOTAL ARIZONA [11 LC. 11,767 24,538 4,398 905 3,493 3,493
ROJECT TOTAL 78,546 156,756 35,370 7,972 22,727 22,487

Notes: Rounding error may cause subtotals to be off by 1

1 U.C.=Upper Colorado Basin, L.C.=Lower Colorado Basin, B.G.=Rio Grande Basin
2 Growth for the City of Gallup is 1.82%. Growth for Navajo Nation is —- 2.48%
3 Demand is 160 gal/capita/day

4 Estimated sustainable groundwater production
5 Diversions = demand - groundwater use. Gailup limited to 7,500 ac-ft/yr
6 Depletions assume zero return flow and use of sustainable groundwater

7 City of Gallup plans to recharge aquifer and use groundwater for summer daily peaking
8 Point of use in Rio Grande Basin. Depletions counted towards New Mexico U.C. ailocation
9 4680 Ac-ft/yr of diversion provided from the ALP Project. Assumes a 50% return flow
10 Div. and depl. limited to 700 Ac-ft/yr including 400 Ac-ft/yr for proposed french fry factory
11 Depletions counted towards Arizona L.C. allocation



Navajo-Gailup M&! Demands for Year 2030 17-Jan-01"

Point 1990 2030 SJR 2030 G.W. 2030 SJR 2030 SJR
. of 2030 Demand Produclion Diversion Depletion
Service Area Chapter Use Cel:;us Pop. 2] (3] 4] (51 161
i1l P (Actyr)  (Acftyr) (Acftyr) (Ac-ftiyr)
ity of Gallup, NM__ City of Gallup [7] _L.C. 19,154 39,408 7,063 (] 7,500 7,500
Central Area, NM  Burmmham u.C. 248 655 117 8] 117 117
Lake Valley u.c. 436 1,162 208 40 168 168
White Rock u.c. 201 536 96 seelkVly 96 96
White Horse Lake U.C. 610 1,625 291 24 267 267
SUBTOTAL 1,493 3978 713 64 649 649
Crownpoint, NM Becenti u.c. 193 514 92 see Crwn Pt. 92 92
Coyote Canyon  U.C. 1,234 3288 589 54 535 535
Crownpoint u.c. 2,658 7,081 1,269 526 743 743
Daiton Pass u.cC. 313 834 149 0 148 149
Little Water uc. 638 1,700 305 see Crwn Pt 305 305
Standing Rock  U.C. 251 669 120 66 54 54
SUBTOTAL 5287 14,086 2,525 647 1,878 1,878
allup Area, NM  Bread Springs LC. 1,219 3,248 582 68 514 514
Chichiltah LC. 1,555 4,143 743 see Brd spr. 743 743
Church Rock LC. 1,780 4,742 850 107 743 743
lyanbito LC. 974 2595 465 115 350 350
Mariano Lake LC. 726 1,934 347 100 247 247
Pinedale L.C. 609 1,622 291 see Mmo Lk 291 291
Red Rock LC. 1,041 2,773 497 55 442 442
SUBTOTAL 7,904 21,058 3,774 444 3,330 3,330
Huerfano, NM Huerfano - U.C. 511 1,361 244 38 206 206
’ Nageezi u.c. 881 2,614 4568 19 449 448
SUBTOTAL 1,492 3,975 712 57 655 655
Rock Springs, NM__ Manueifto L.C. 631 1,681 301 35 267 2§ﬂ
Rock Springs LC. 1,685 4,489 805 68 737 737
Tsayatoh L.C. 1433 3,818 684 39 645 645
SUBTOTAL 3,749 9,988 1,790 141 1,649 1,649
F)ute 666, NM Mexican Springs U.C. 711 1,894 340 see Tohatchi 340 340
Naschitti u.C. 1,639 4,100 735 78 657 857
Newcomb u.c. 651 1,734 3n 12 299 299
Sanostee U.C. 2,081 5,544 994 137 856 856
Sheep Springs  U.C. 660 1,758 315 15 301 301
Tohatchi u.c. 1,607 4281 757 265 503 503
Twin Lakes u.c. 1967 5240 939 137 802 802
Two Grey Hills  U.C. 883 2,352 422 71 350 350
SUBTOTAL 10,099 25,906 4,822 715 4,107 4,107
[Torreon, NM Counselor u.c. 1,365 3,637 652 0 652 652
Ojo Encino [8} R.G. 596 1,588 285 17 268 268
Pueblo Pintado  U.C. 472 1,257 225 0 225 225
Torreon (8] R.G. 1,364 3,634 651 69 582 582
SUBTOTAL 3,797 10,116 1,813 86 1,727 1,727
Juan River, NM Beclaibito u.c. 388 1,034 185 7} 185 93
Cudet u.c. 495 1,319 236 0 236 118
Hogback U.C. 740 1,971 353 0 353 177
Nenahnezad u.c. 1253 3,338 598 0 598 299
San Juan uc. 540 1,439 258 0 258 129
Shiprock u.C. 8,100 21,580 3.868 0 3,868 1,934
Upper Fruitland ~ U.C. 2,288 6,096 1,093 0 1,093 546
SUBTOTAL (9] 13,804 36,776 6,592 4,680 1,912 956
NAP! Industrial, NM [10] U.C. na___ na 7,274 600 600 600
. INEW MEXICO UPPER BASIN UC. 35972 95836 24,451 6,849 11,528 10,572
INEW MEXICO LOWER BASIN LC. 30,807 70,454 12628 , 585 12,479 12,479
TOTAL NEW MEXICO 66,779 166,290 37,079 7,434 24,007 23,052
indow Rock, AZ Fort Defiance L.C. 6,187 16,483 2,954 836 2,118 2,118

2,665
4,783

5580 14,866 2,665 see Ft. Dinc.
11,767 31,349 5,619 836

78,546 197,639 42,698 8,270

Saint Michaels
TOTAL ARIZONA [11

28,790

Notes: Rounding error may cause subtotals to be oft by 1
1 U.C.=Upper Colorado Basin, L.C.=Lower Colorado Basin, R.G.=Rio Grande Basin
2 Growth for the City of Gallup is 1.82%. Growth for Navajo Nation is —-2.48%
3 Demand is 160 gal/capita/day
4 Estimated sustainable groundwater production
5 Diversions = demand - groundwater use. Gallup limited to 7,500 ac-ft/yr
6 Depletions assume zero retum flow and use of sustainable groundwater
7 City of Gallup plans to recharge aquifer and use groundwater for summer daily peaking
8 Point of use in Rio Grande Basin. Depletions counted towards New Mexico U.C. aliocation
9 45680 Ac-ft/yr of diversion provided from the ALP Project. Assumes a 50% return flow
10 Div. and depl. limited to 700 Ac-ftyr including 400 Ac-ft/yr for proposed french fry factory
11 Depletions counted towards Arizona L.C. allocation



Navajo-Gallup M&! Demands for Year 2040 17-Jan-01

L Point o0 2040 SJR 2040 G.W. 2040SJR 2040 SJR
ervi of 2040 Demand Production Diversion Depletion
eehrea Chapter use S popl2) [3 IS NG
1 ) (Ac-ttfyr)  (Ac-ftlyr) (Ac-fifyr) (Ac-fifyr)

ity of Gallup, NM  City of Gallup[7] L.C. 19,154 47,197 8,459 _ 1,439 7,500 7,500
Central Area, NM  Bumham u.C. 246 837 150 0 150 150
Lake Valley u.c. 436 1,484 266 46 220 220

White Rock u.C. 201 684 123 ses Lk Vly 123 123

White Horse Lake U.C. 610 2,076 372 31 341 341

SUBTOTAL 1,493 5,082 911 77 834 834

ICrownpoint, NM Becenti U.C. 193 657 118 see Crwn Pt. 118 118
Coyote Canyon  U.C. 1,234 4,200 753 61 691 691

Crownpoint U.C. 2,658 9,047 1,622 614 1,008 1,008

Dalton Pass u.C. 313 1,065 191 0 191 191

Little Water u.c. 638 2,172 389 see Crwn Pt. 389 389

Standing Rock U.C. 251 854 153 Ya4 76 76

SUBTOTAL 5287 17,996 3225 752 2,473 2,473

Gallup Area, NM  Bread Springs L.C. 1,219 4,149 744 77 667 667
Chichiltah LC. 1,555 5293 949 see Brd spr. 949 949

Church Rock L.C. 1,780 6,059 1,086 123 963 963

tyanbito L.C. 974 3,315 594 153 441 441

Mariano Lake L.C. 726 247 443 92 351 351

Pinedale . LC. 609 2,073 372 see Mmo Lk 372 372

Red Rock L.C. 1,041 3,543 635 61 574 574

SUBTOTAL 7,904 26,903 4,822 506 4316 4316

Huerfano, NM Huerfano u.C. 511 1,739 312 31 281 281
Nageezi U.C. a81 3,339 598 15 583 583

SUBTOTAL 1,492 5,078 910 46 864 864

Rock Springs, NM  Manuelito L.C. 631 2,148 385 46 339 339
Rock Springs L.C. 1,685 5,735 1,028 77 951 951

Tsayatoh L.C. 1,433 4,878 874 46 828 828

SUBTOTAL 3,748 12,761 2287 169 2,118 2,118

Route 666, NM Mexican Springs U.C. 711 2,420 434 see Tohatchi 434 434
Naschitti U.C. 1,539 5,238 939 77 862 862

Newcomb U.C. 651 2,216 397 12 385 385

Sanostee u.C. 2,081 7.083 1,270 1583 1,116 1,116

Sheep Springs u.C. 660 2,246 403 15 387 387

Taohatchi u.C. 1,607 5,470 980 307 673 673

Twin Lakes u.C. 1,967 6,695 1,200 153 1,047 1,047

Two Grey Hills U.C. 883 3,005 539 77 462 462

SUBTOTAL 10,099 34,374 8,161 795 5,366 5,366

hﬁreon, NM Counselor u.C. 1,365 4,646 833 0 833 833
Ojo Encino [8] R.G. 596 2,029 364 15 348 348

Pueblo Pintado u.C. 472 1,607 288 0 288 288

Torreon [8] R.G. 1,364 4,643 832 61 aa! rza!

SUBTOTAL 3,797 12,924 2316 772240 2,240

Juan River, NM Beclaibito U.C. 388 1,321 237 0 237 118
Cudei u.c. 495 1,685 302 ¢} 302 151

Hogback u.C. 740 2,519 451 0 451 226

Nenahnezad U.C. 1,253 4,265 764 (¢} 764 382

San Juan u.c. 540 1,838 329 0 329 165

Shiprock u.C. 8,100 27,570 4,942 0 4,942 2,471

Upper Fruitand ~ U.C. 2,288 7,788 1,396 0 1,396 698

SUBTOTAL [8] 13,804 46,985 8,421 4,680 3,741 1,871

NAPI industrial, NM [10] U.C. na n/a 7.274 700 700 700
INEW MEXICO UPPER BASIN u.c. 35,872 122,439 29,219 7,127 16,219 14,348
EW MEXICO LOWER BASIN LC. 30,807 86,861 15,568 2,114 13,934 13,934
TOTAL NEW MEXICO 66,779 209,300 44,788 - 8,241 30,153 28,282
indow Rock, AZ Fort Defiance L.C. 6,187 21,059 3,774 767 3,007 3,007
Saint Michaels L.C. 5,580 18,993 3,404 see Ft. Dinc. 3,404 3,404

TOTAL ARIZGNA [11] LC. 11,767 40,052 7,179 767 6,411 5,411
PROJECT TOTAL 78,546 249,352 51,967 - 10,008 36,564 34,693

Notes: Rounding error may cause subtotals to be off by 1
1 U.C.=lpper Colarado Basin, L.C.=Lower Colorado Basin, R.G.=Rio Grande Basin
2 Growth for the City of Gallup is 1.82%. Growth for Navajo Nation is - 2.48%
3 Demand is 160 gal/capita/day
4 Estimated sustainable groundwater production
5 Diversions = demand - groundwater use. Gallup limited to 7,500 ac-ft/yr
6 Depletions assume zero retum flow and use of sustainable groundwater
7 City of Gallup plans to recharge aquifer and use groundwater for summer daily peaking
8 Point of use in Rio Grande Basin. Depletions counted towards New Mexico U.C. allocation
9 4680 Ac-ft/yr of diversion provided from the ALP Project. Assumes a 50% retum flow
10 Div. and depl. limited to 700 Ac-ftyr including 400 Ac-ft/yr for proposed french fry factory
11 Depletions counted towards Arizona L.C. allocation




Navajo-Gallup M&! Demands for Year 2050

17-Jan-0T1*

L Point 000 2050 SJR 2050 G.W. 2050 SJR 2050 SJR
. of 2050 Demand Production Diversion Depletion
erviceArea  Chapter Use  C5hs Pop. [2] [3) (4] 5] (6]
1] : (Ac-filyr)  (Acftfyr) (Ac-ftlyr) (Ac-tifyr)

of Gallup, NM__ City of Gallup [7] L.C. 19,154 56,526 10,131 3,947 7,500 7,500
[Central Area, NM  Burnham uc. 246 1,070 192 o 182 192
Lake Valley u.C. 436 1,896 340 46 294 294

White Rock u.cC. 201 874 157 seelkVly 157 157

White Horse LLake U.C. 10 2,653 475 31 445 445

SUBTOTAL 1,493 6,492 1,164 77 1,087 1,087

rownpoint, NM Becenti u.c. 193 839 150 see Crwn PL. 150 150
f Coyote Canyon  U.C. 1,234 5,366 962 61 900 S00
Crownpoint u.c. 2,658 11,559 2,072 614 1,458 1,458

Dalton Pass u.C. 313 1,361 244 0 244 244

Little Water u.C. 638 2774 497 see Crwn Pt 497 497

Standing Rock  U.C. 251 1,091 196 77 119 119

SUBTOTAL 5287 22,991 4,121 752 3,369 3,369

allup Area, NM  Bread Springs L.C. 1,218 5,301 950 77 873 873
Chichiltah L.C. 1,555 6,762 1,212 see Brd spr. 1,212 1,212

Church Rock LC. 1,780 7,740 1,387 123 1,265 1,265

lyanbito LC. 974 4,236 759 153 606 606

Mariano Lake L.C. 726 3,157 566 92 474 474

Pinedale L.C. 609 2648 475 see Mmo Lk 475 475

Red Rock L.C. 1.041 4527 811 61 750 750

SUBTOTAL 7,904 34371 6,161 506 _5654 5,654

Huerfano, NM Huerfano u.C. 811 2222 398 31 368 368
Nageez| u.C. 981 4,266 765 1§ 749 749

SUBTOTAL 1,492 6488 1,163 46 1,117 1,117

ock Springs, NM  Manuelito LC. 631 2,744 492 46 448 446
Rock Springs L.C. 1,685 7,327 1,313 77 1,237 1,237

Tsayatoh L.C. 1433 6,232 1,117 46 1,071 1,071

SUBTOTAL 3,749 16,303 2,922 169 2,753 2,753

oute 666, NM Mexican Springs U.C. 711 3,092 554 see Tohatchi 554 554
Naschitti u.C. 1,539 6,692 1,200 77 1,123 1,123

Newcomb u.c. 651 2,831 507 12 495 495

Sanostee u.C. 2,081 9,049 1,622 153 1,469 1,469

Sheep Springs  U.C. 660 2,870 514 15 499 499

Tohatchi u.C. 1,607 6,988 1,253 307 945 946

Twin Lakes u.c. 1,967 8,554 1,533 153 1,380 1,380

Two Grey Hills u.c. 883 3,840 688 77 611 611

HT( SUBTOTAL 10,099 43,816 7,871 795 7,076 7,076
orreon, NM GCounselor u.c. 1,365 5,936 1,064 ] 1,064 1,064

: OjoEncino[8] R.G. 596 2,592 465 15 449 449
Pueblo Pintado u.C. 472 2,053 368 0 368 368

Torreon {8) R.G. 1,364 5931 1,063 61 1,002 1,002

SUBTOTAL 3797 16,512 2,959 77 2,883 2,883

an Juan River, NM Bectaibito u.cC. 388 1,687 302 1] 302 151
Cudsi u.C. 495 2,153 386 0 386 193

Hogback u.C. 740 3218 577. 0 577 288

Nenahnezad u.C. 1,253 5,449 977 0 977 488

San Juan u.C. 540 2,348 421 0 421 210

Shiprock u.c. 8,100 35,223 6,313 0 6,313 3,157

Upper Fruitiand U.C. 2288 9,950 1,783 0 1,783 892

SUBTOTAL (9] 13,804 60,028 10,759 4,680 6,079 3,040

INAP! industrial, NM [10 U.C. n/a n/a 7,274 700 700 700
EW MEXICO UPPER BASIN u.C. 35,972 156,427 35,311 7,127 22,311 19,271
f\lEW MEXICO LOWER BASIN LC. 30,807 107,200 19,214 4,622 15,907 15,90
TOTAL NEW MEXICO 66,779 263,626 54,525 11,749 38,218 35,178
indow Rock, AZ Fort Defiance LC. 6,187 26,305 4,822 767 4,055 4,055
Saint Michaels L.C. 5,580 24,265 4,349 see Ft. Dinc. 4,349 4,349

17TOTAL ARIZONA [11] LC. 11,767 51,170 9,171 767 8,404 8,404
PROJECT TOTAL 78,546 314,796 63,697 12,516 46,622 43,583

Notes: Rounding error may cause subtotals to be off by 1
1 U.C.=Upper Calorado Basin, L.C.=Lower Colorado Basin, R.G.=Rio Grande Basin
2 Growth for the City of Gallup is 1.82%. Growth for Navajo Nation is --—-2.48%
3 Demand is 160 gal/capita/day

4 Estimated sustainable groundwater production
5 Diversions = demand - groundwater use. Gallup limited to 7,500 ac-ft/yr
6 Depletions assume zero retum flow and use of sustainable groundwater

7 City of Gallup plans to recharge aquifer and use groundwater for summer daily peaking
8 Point of use in Rio Grande Basin. Depletions counted towards New Mexico U.C. allocation
9 4880 Ac-it/yr of diversion provided from the ALP Project. Assumes a 50% return fiow
10 Div. and depl. limited to 700 Ac-ftyr including 400 Ac-ft/yr tor proposed french fry factory
11 Depletions counted towards Arizona L.C. allocation
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I. EXECUTIVE SUMMARY

The Navajo Gallup Water Supply Project would deliver treated municipal water to selected
Navajo communities, the Jicarilla Apache Nation. and the City of Gallup, New Mexico. The
project would serve approximately 124,000 people in 43 Navajo Chapters in the Navajo Nation,
500 people in the Jicarilla Apache Nation, and approximately 33,000 people in Gallup based on
the future demands for the year 2020. Based on the expected populations in the year 2040, the
project would serve approximately 203,000 people in 43 Chapters in the Navajo Nation, 1,300
people in the Jicarilla Apache Nation, and approximately 47,000 people in Gallup. The purpose
of this document is to provide appraisal-level designs and cost estimates for six project
alternatives at each of these demand levels.

This proposed Navajo Gallup Water Supply Project (NGWSP) would serve the New Mexico
portion of the Navajo Nation south of the San Juan River, the Navajo Nation in the Window
Rock area within Arizona, the Jicarilla Apache Nation, and the City of Gallup, New Mexico. A
municipal water supply is needed in these areas to improve the standard of living for current and
future populations and to support economic growth. The NGWSP has evolved as a major
infrastructure initiative to meet these needs. To achieve this initiative, the following organizations
are working closely in a cooperative effort: the Navajo Nation Department of Water Resources,
the Jicarilla Apache Nation, the Northwest New Mexico Council of Governments, the New
Mexico Office of The State Engineer, the City of Gallup, the Bureau of Indian Affairs, and the
Bureau of Reclamation.

This appraisal-level study includes six alternatives with differing configurations. The Navajo
Indian Irrigation Project (NIIP) Moncisco Alternative utilizes two connected laterals to deliver
the required water (See NIIP Moncisco Alternative Map - Figure 1). The NIIP Cutter
Alternative is similar to the NIIP Moncisco Alternative except that it would not require the
construction of Moncisco Dam and Reservoir (See NIIP Cutter Lateral Alternative Map - Figure
2). The NIIP Coury Lateral Alternative is similar to the other two NIIP altematives, but would
utilize existing NIIP facilities to convey NGWSP water throughout the year (See NIIP Coury
Lateral Alternative Map - Figure 3). The NIIP Amarillo Alternative also utilizes existing NIIP
facilities to convey NGWSP water throughout the year, and is made up of two separate lateral
systems. One lateral diverts water from the end of the NIIP facilities, and the Cutter Lateral
diverts water from Cutter Reservoir (See NIIP Amarillo Alternative Map - Figure 4). The San
Juan River, Public Service Company of New Mexico (SJR PNM) Alternative is also made up of
two separate lateral systems, the San Juan Lateral and the Cutter Lateral (See SIR PNM
Alternative Map - Figure 5), which deliver the same amounts of water to the same locations, but
utilize different lateral alignments. Water for this alternative comes from both the NIIP facilities
and from the San Juan River. The SJR Infiltration Alternative is similar to the SJR PNM
Alternative except that water from the San Juan River would come from an infiltration gallery
near the Hogback Irrigation Diversion rather than from a tumout on the river near the PNM
facilities (See San Juan River Infiltration Alternative Map - Figure 6). Detailed descriptions for
each of these six alternatives are provided later in this document.



Summaries of the total costs for the appraisal-level designs for the six alternatives, each including
the City of Gallup, for the years 2020 and 2040 are shown in Tables 1 and 2. Tables la and 2a
include annual operation, maintenance, and replacement (OM&R) costs, shown both as annual
expenses and converted to present worth values. The present worth conversions assumed a 50
year project life and an interest rate of 6.375%.




TABLE 1: Project Construction Costs With Taxes Based on Year 2020 Demand

liem NIIP Moncisco NP Coury Lateral NHIP Cutter NiIP Amarillo SIR PNM SJR Infiitration
Altermnative Alternative Altemative Altemative Alternative Alternative

Field Costs $310,000,000 $300,000,000 | $300,000,000 { $270,000,000 | $230,000,000 | $250,000,000
Non-Contract Costs $93,000,000 $90,000,000 $90,000,000 $81,000,000 $69,000,000 $75,000,000
Totals $403,000,000 $390,000,000 { $390,000,000 | $351,000,000 | $299,000,000 | $325,000,000
Gallup Regional Field Cost $16,500,000 $16,500,000 $16,500,000 $16,500,000 $16,500,000 $16,500,000
Non-Contract Costs $5,000,000 $5.,000,000 $5,000,000 $5.,000,000 $5,000,000 $5,000,000
Totals $22,000,000 $22,000,000 $22.000,000 $22,000,000 $22,000,000 $22.000,000
Taxes on Field Costs $19,590,000 $18,990,000 $18,990,000 $17,190,000 $14,790,000 $15,990,000
(estimated at 6.0%)
Navajo Nation Tax - Includes $9,795,000 $9.495,000 $9,495,000 $8,595,000 $7,395,000 $7,995,000
Gallup (est. 3%)
Total Project Construction $454,385,000 $440,485.000 | $440,485,000 | $398,785,000 | $343,185,000 | $370,985,000
Costs Including Taxes*
Rounded Values $450,000,000 $440,000,000 | $440,000,000 | $400,000,000 | $340,000,000 | $370,000,000

* Costs for Rights-of-way, Land, Environmental Mitigation, and Cultural Resources are not included.




TABLE 1a: Project Total Present Worth Costs Based on Year 2020 Demand (Values Rounded)

ltern

SIR Infiltration

NIIP Moncisco NIIP Coury Lateral NIP Cutier NIIP Amarillo SJR PNM
Alternative Altemative Alternative Alternative | Alternative Alternative
e
Total Construction Cost With $450,000,000 $440,000,000 | $440,000,000 | $400,000,000 | $340,000,000 | $370,000,000
Taxes (From Table 1)
Treatment Plants annual OM&R $2,100,000 $2,100,000 $2,100,000 $2,900,000 $3,200,000 $2,600,000
(NTUA Rates)
Treatment Plants annual OM&R $1,900,000 $1,950,000 $1,900,000 $2,700,000 $2,900,000 $2,400,000
(CRSP Rates)
Pumping Plants and canal annual $3,900,000 $3,100,000 $3,900,000 $4,300,000 $5,800,000 $5,800,000
OM&R (NTUA Rates)
Pumping Plants and canal annual $2,400,000 $2,000,000 $2,200,000 $2,700,000 $3,400,000 $3,400,000
OM&R (CRSP Rates)
Pipelines annual OM&R $500,000 $550,000 $610,000 $480,000 $380,000 $350,000
Gallup Regional System annual $380,000 $380.,000 $380,000 $380,000 $380,000 $380,000
OM&R (NTUA Rates)
Gallup Regional System annual $330,000 $330,000 $330,000 $330,000 $330,000 $330,000
OM&R (CRSP Rates)
Total annual OM&R Costs $6,900,000 $6,100,000 $7,000,000 $8,100,000 $9,800,000 $9,100,000
{NTUA Rates)
Present Worth (NTUA) $103,000,000 $91,000,000 | $105,000,000 | $121,000,000 | $147,000,000 { $136,000,000
Total annual OM&R Costs $5,100,000 $4,800,000 $5,000,000 $6,200,000 $7,000,000 $6.,500,000
(CRSP Rates)
Present Worth (CRSP) $76,000,000 $72,000,000 $75,000,000 $93,000,000 |  $105,000,000 $97,000,000
Project Total Present Worth $550,000,000 $530,000,000 | $550,000,000 | $520,000,000 | $490,000,000 | $510,000,000
{NTUA Rates )
Project Total Present Worth $530,000,000 $510,000,000 | $520,000,000 | $490,000,000 | $450,000,000 | $470,000,000

{CRSP Rates )




TABLE 2: Project Construction Costs With Taxes Based on Year 2040 Demand

ltem NIP Moncisco NP Coury Lateral NHP Cuuter NHP Amarilio SIR PNM SIR Infiltration
Alternative Alternative Alternative _Alternative Altemalive Altemative

Field Costs £390,000,000 | $380,000,000 | $430,000,000 | $320,000,000 | $300,000,000 | $320,000,000
Non-Contract Costs $117,000,000 | $114,000,000 | $129,000,000 $96,000,000 $90,000,000 $96,000.000
Totals $507,000,000 | $494,000,000 | $559,000,000 | $416,000,000 | $390,000,000 | $416,000,000
Gallup Regional Field Cost $16,500,000 $16,500,000 $16,500,000 $16.500,000 $16,500,000 $16,500,000
Non-Contract Costs $5,000,000 $5,000,000 $5,000,000 $5,000,000 $5,000,000 $5,000,000
Totals $22,000,000 $22,000,000 $22,000,000 $22,000,000 $22.000,000 $22.000,000
Taxes on Field Costs $24,390,000 $23,790,000 $26,790,000 $20,190,000 $18,990.000 $20,190,000
(estimated at 6.0%)
Navajo Nation Tax - Includes $12,195,000 $11,895,000 $13,395.000 $10,095,000 $9,495,000 $10,095,000
Gallup (est. 3%)
Total Project Construction $565,585,000 | $551,685,000 { $621,185,000 { $468,285,000 | $440,485,000 | $468,285,000
Costs Including Taxes*
Rounded Values $570,000,000 | $550,000,000 [ $620,000,000 | $470,000,000 | $440,000,000 | $470,000,000

* Costs for Rights-of-way, Land, Environmental Mitigation, and Cultural Resources are not included.




TABLE 2a: Proi;c't Togal Present Wgrth Costs Based on Year 2040 Demand (Values Rounded)

kem

NIIP Moncisco

NIIP Coury Lateral NHP Cutter NHP Amarillo SJR PNM SIR Infiltration

Altemative _ Altemative Allemative | Altemnative Alternative Alternative
Total Construction Cost With $570,000,000 $550,000,000 { $620,000,000 | $470,000,000 | $440,000,000 | $470,000,000
Taxes (From Table 2)
Treatment Plants annual OM&R $2,900,000 $2,900,000 $2,900,000 $3,700,000 $4,000,000 $3.200.000
(NTUA Rates)
Treatment Plants annual OM&R $2,600,000 $2,600,000 $2,600,000 $3,400,000 $3,600,000 $2,900,000
(CRSP Rates)
Pumping Plants and canal annual $5,000,000 $3,900,000 $5,200,000 $5,500,000 $7,700,000 $7,400,000
OM&R (NTUA Rates)
Pumping Plants and canal annual $2,800,000 $2,300,000 $2,600,000 $3,200,000 $4,100,000 $4,000,000
OM&R (CRSP Rates)
Pipelines annual OM&R $640,000 $780,000 $1,000,000 $520,000 $450,000 $410,000
Gallup Regional System annual $380,000 $380,000 $380,000 $380,000 $380,000 $380,000
OM&R (NTUA Rates)
Gallup Regional System annual $330,000 $330,000 $330,000 $330,000 $330,000 $330,000
OM&R (CRSP Rates)
Total annual OM&R Costs $8.,900,000 $8,000,000 $9.500,000 $10,100,000 $12,500,000 $11,400,000
{NTUA Rates)
Present Worth (NTUA) $133,300,000 $119,800,000 | $142,200,000 | $151,200,000 | $187,200,000 | $170,700,000
Total annual OM&R Costs $6,400,000 $6,000,000 $6,500,000 $7,500,000 $8,500,000 $7,600.000
(CRSP Rates)
Present Worth (CRSP) $96,000,000 $90,000,000 $97,000,000 { $112,000,000 | $127,000,000 | $114,000,000
Project Total Present Worth $700,000,000 $670,000,000 $760,000,000 $620.000,000 $630,000,000 $640,000,000
(NTUA Rates )
Project Total Present Worth $670,000,000 $640,000,000 | $720,000,000 [ $580,000,000 | $570,000,000 | $580,000,000
(CRSP Rates )




I1. PURPOSE AND OBJECTIVE

The purpose of this document is to provide the Navajo Nation, Jicarilla Apache Nation, and the
City of Gallup, New Mexico, with appraisal-leve] designs and cost estimates for six alternatives
with differing configurations. This document also provides the estimated operation, maintenance,
and replacement costs for the project using two different power rates. The differences between the
alternatives are also described. Costs for Rights-of-way, Land, Environmental Mitigation, and
Cultural Resources are not included.

I1I. BACKGROUND AND SCOPE

Over the past 28 years several proposals have been studied to deliver water from the San Juan
River and other sources of water to communities in the Navajo Nation and to the City of Gallup.
Reclamation’s first investigation for the “Gallup Project, New Mexico' ” culminated in a
reconnaissance report dated October 1973. A second study® was completed in January 1984 and
included expanded service to Navajo communities as well as to the City of Gallup. An appraisal-
level estimate’ for a system having a main transmission line along Highway 371 was completed in
September 1986. In November 1993, an appraisal-level study*® was conducted to deliver water
from Gallegos Reservoir, a planned feature of the Navajo Indian Irrigation Project (NIIP).

This proposal for the Navajo Gallup Water Supply Project (NGWSP) serves the New Mexico
portion of the Navajo Nation south of the San Juan River, the Navajo Nation in the Window Rock
area within Arizona. the Jicarilla Apache Nation, and the City of Gallup, New Mexico. A municipal
water supply is needed in these areas to improve the standard of living for current and future
populations and to support economic growth. The NGWSP has evolved as a major infrastructure
initiative to supply approximately 23,900 acre-feet (2020) or approximately 37,800 acre-feet

(2040) of municipal water annually to meet these needs. To achieve this initiative, the following
organizations are working closely in a cooperative effort: the Navajo Nation Department of Water
Resources, the Jicarilla Apache Nation, the Northwest New Mexico Council of Governments, the
New Mexico Office of the State Engineer, the City of Gallup, and the Bureau of Indian Affairs,

! Gallup Project Reconnaissance Report, U.S. Department of the Interior, Bureau of
Reclamation, 1973.

? Gallup-Nation Indian Water Supply Project, Planning Report/Draft Environmental
Statement, U.S. Department of the Interior, Bureau of Reclamation, Southwest Region, January
1984.

* Gallup-Navajo Indian Water Supply Project, New Mexico Arizona, Technical Report,
U.S. Department of the Interior, Bureau of Reclamation, Southwest Region, September 1986.

* San Juan River Gallup/Navajo Water Supply Project, Engineering and Cost Estimates,
Technical Appraisal Report, Bureau of Reclamation, November 1993.
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and the Bureau of Reclamation. A detailed history and explanation of the project can be found in
the final draft of “Technical Memorandum, The Navajo-Gallup Water Supply Project”, March 16,
2001, prepared by the Navajo Nation Department of Water Resources.

Appraisal level analyses were conducted for six alternatives with differing configurations, each
having two different flow capacities in cubic feet per second (cfs), or MGD as follows:

1. NIIP Moncisco Alternative at 67.52 cfs (43.6 MGD) for year 2040
la. NIIP Moncisco Alternative at 42.75 cfs (27.6 MGD) for year 2020
2. NIIP Coury Lateral Alternative at 67.52 cfs (43.6 MGD) for year 2040
2a. NIIP Coury Lateral Alternative at 42.75 cfs (27.6 MGD) for year 2020
3. NIIP Cutter Alternative at 67.52 cfs (43.6 MGD) for year 2040
3a. NIP Cutter Alternative at 42.75 cfs (27.6 MGD) for year 2020
4. NIP Amarillo Alternative at 67.52 cfs (43.6 MGD) for year 2040
a. Amarillo Canal Diversion at 59.18 cfs (38.2 MGD) for year 2040
b. Cutter Lateral at 8.34 cfs (5.38 MGD) for year 2040
4a. NIIP Amarillo Alternative at 42.75 cfs (27.6 MGD) for year 2020
a. Amarillo Canal Diversion at 36.97 cfs (23.9 MGD) for year 2020
b. Cutter Lateral at 5.78 cfs (3.7 MGD) for year 2020
5. SJR PNM Altemative (Total Q = 67.52 cfs (43.6 MGD))
a. PNM Diversion at 59.18 cfs (38.2 MGD) for year 2040
b. Cutter Lateral at 8.34 cfs (5.38 MGD) for year 2040
5a. SJR PNM Altemative (Total Q = 42.75 cfs (27.6 MGD))
a. PNM Diversion at 36.97 cfs (23.9 MGD) for year 2020
b. Cutter Lateral at 5.78 cfs (3.7 MGD) for year 2020
6. SJR Infiltration Alternative (Total Q = 67.52 cfs (43.6 MGD))
a. Infiltration Gallery System at 59.18 cfs (38.2 MGD) for year 2040
b. Cutter Lateral at 8.34 cfs (5.38 MGD) for year 2040
6a. SJR Infiltration Alternative (Total Q = 42.75 cfs (27.6 MGD))

a. Infiltration Gallery System at 36.97 cfs (23.9 MGD) for year 2020
b. Cutter Lateral at 5.78 cfs (3.7 MGD) for year 2020



IV. DESCRIPTION OF ALTERNATIVES
A. Navajo Indian Irrigation Project (NIIP) Moncisco Alternative

The NIIP Moncisco Alternative would utilize two laterals to deliver water to different portions of
the Navajo Nation but both would begin at one location, the proposed Moncisco Reservoir (See
NIIP Moncisco Alternative Map - Figure 1). This alternative would use existing NIIP canals and
features to convey water to the proposed Moncisco Reservoir during the irrigation season (see
Appendix G). From the proposed water treatment plant near Moncisco Reservoir, the East Lateral
would convey water south to communities in the eastern portion of the Navajo Nation and the
Jicarilla Apache Nation. The West Lateral would convey water south to communities in the
western portion of the Navajo Nation, and to the City of Gallup. Several sublaterals would convey
water to the communities of Window Rock, Arizona and the Nahodishgish Chapter/Dalton Pass,
New Mexico.

Water for the NIIP Moncisco Altemative would be conveyed from the existing Burnham Lateral to
the proposed Moncisco Reservoir via a proposed stabilized channel. The NIIP system would
convey water from Navajo Reservoir and through a series of canals, siphons, and tunnels to
Gallegos Pumping Plant which conveys water to Burnham Lateral. An existing wasteway in
Burnham Lateral would be used with the proposed stabilized channel to convey water to Moncisco
Reservoir. Moncisco Dam and Reservoir would be constructed specifically for the NGWSP and
would have an approximate capacity of 12,000 acre feet of active storage. This storage would be
provided because the NIIP system would not operate during the winter months. Previous designs,
estimates and quantities from two Bureau of Reclamation reports® were evaluated and refined, and
the costs for these designs were indexed for this study.

A water treatment plant would be located immediately downstream of Moncisco Dam and
Reservoir to treat the water before it is conveyed to the Navajo communities, the Jicarilla Apache
Nation, and the City of Gallup. The treatment plant would utilize an enhanced coagulation and
hollow fiber ultrafiltration treatment system. Treated water would be pumped into the West and
East Laterals. The NIIP Moncisco Altemative would have the a capacity of 42.75 cfs (27.6
Million Gallons per Day (MGD)) for the expected flow requirements in year 2020 or 67.52 cfs
(43.6 MGD) in year 2040.

B. NIIP Cutter Alternative

The NIIP Cutter Alternative would also be similar to the NIIP Moncisco Alternative, but woulid
not require the construction of Moncisco Dam and Reservoir (See NIP Cutter Alternative Map -
Figure 2). Water would be released from Navajo Reservoir and conveyed through the existing

5 “Technical Memorandum No. GG-8311-2, Gallegos Dam, Reconnaissance Design
Summary” and “Water Supply and Storage Options, Gallup Navajo Pipeline Project, Engineering
and Cost Estimates Appraisal Level Report”.



NIIP system to Cutter Reservoir throughout the year, requiring winterization of a portion of the
existing NIIP facilities (see Appendix G). The treatment plant would be constructed at the base of
Cutter Dam. Water would be pumped from the base of Cutter Dam through the Cutter Lateral to
Highway 550, at which point the pipeline would serve the East and West Laterals following the
same alignments as the NIIP Moncisco Alternative.

All flows for the project remain the same as described in Alternative A.

C. NIIP Coury Lateral Alternative

The NIIP Coury Lateral Alternative is similar to the NIIP Moncisco Alternative, but instead of
constructing Moncisco Dam and Reservoir, the existing NIIP facilities would be winterized (see
Appendix G) to convey NGWSP water throughout the year (See NIIP Coury Lateral Alternative
Map - Figure 3). A turnout structure would divert water from the Coury Lateral and tie into the
alignment proposed in the NIIP Moncisco Altemnative. The turmout structure was sized based
upon a standard canal turnout with a 48" diameter outlet pipe. This alternative requires a 4,500
acre foot lined storage pond located near the Coury Lateral, which would provide storage capacity
for the summer months when NIIP facilities cannot provide both peak irrigation demand and
NGWSP demands (see Appendix G). The pond was assumed to be square, with a 20 foot water
depth, and 3 feet of freeboard. The pond was partially excavated below original ground, and a
compacted embankment was assumed to be 5 feet above original ground, and 6 feet wide at the
top. The integior was assumed to be lined with a 40 mil membrane liner and 6 inches of riprap.

The water treatment plant, as described in Alternative A, would be located near the storage pond
and the Coury Lateral, and flows would be the same as discussed in Alternative A.

D. NIIP Amarillo Alternative

The NIIP Amarillo Alternative is similar to the NIIP Coury Lateral Alternative in that the existing
NIIP facilities would be winterized (see Appendix G) to convey NGWSP water throughout the
year (See NIIP Amarillo Alternative Map - Figure 4). However, this alternative diverts water
from the end of the Amarillo Canal for one lateral, as well as from Cutter Reservoir for the Cutter
Lateral. A turnout structure would divert water from the Amarillo Canal and tie into the alignment
proposed in the SJR PNM Altemative (see below). The turnout structure was sized based upon a
standard canal turnout with a 48" diameter outlet pipe. This alternative requires a 4,500 acre foot
lined storage pond located near the canal, as described in Alternative C.

A water treatment plant would treat the water from the Amarillo Canal before the water is
transmitted to the Navajo communities and the City of Gallup. Another treatment plant
immediately downstream of Cutter Dam would provide treated water to the eastern portion of the
Navajo Nation and the Jicarilla Apache Nation. Both treatment plants would utilize an enhanced
coagulation and hollow fiber uitrafiltration treatment system. Flows would be divided between the
Amarillo Canal and the Cutter Reservoir as described in Section III above.
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E. San Juan River Public Service Company of New Mexico (SJR PNM) Alternative

The SJR PNM Altemative is made up of two separate lateral systems, the San Juan Lateral and
the Cutter Lateral (See SJR PNM Alternative Map - Figure 5). The San Juan Lateral would divert
water from the San Juan River downstream of Fruitland, New Mexico, and treat and deliver the
water west along Highway N36 and south along US Highway 666 to communities in the western
portion of the Navajo Nation and the City of Gallup. This Lateral utilizes several sublaterals to
serve such communities as Window Rock, Arizona, and the Nahodishgish Chapter/Dalton Pass,
New Mexico. The SJR PNM Alternative would divert water from the San Juan River just
upstream from the existing Public Service Company of New Mexico (PNM) diversion structure. A
side channel inlet structure would be designed with a sump, and water then pumped to settling
basins and a treatment plant. The Cutter Lateral would obtain water from the NIIP system at the
existing Cutter Reservoir and treat and deliver the water south to communities in the eastern
portion of the Navajo Nation and the Jicarilla Apache Nation.

A water treatment plant would treat the water from the San Juan River before the water is
transmitted to the Navajo communities and the City of Gallup. The treatment plant immediately
downstream of Cutter Dam would provide treated water 10 the eastern portion of the Navajo
Nation and the Jicarilla Apache Nation. Both treatment plants would utilize an enhanced
coagulation and hollow fiber ultrafiltration treatment system. All flows would be the same as those
discussed in Alternative D.

F. SJR Infiltration Alternative

The SJR Infiltration Alternative is the same as the STR PNM Alternative except that the water
would be diverted from the San Juan River through an infiltration gallery system downstream from
the Hogback Irrigation Diversion (See SJR Infiltration Alternative Map - Figure 6). All other
aspects would be the same as for the SJR PNM Alternative.

V. DELIVERY DATA

The Farmington Construction Office created delivery data spread sheets, which listed the delivery
points, flow rates, elevations, and required storage for all the communities that would be served by
the project. This delivery data was prepared for the water demand in year 2020 and year 2040,
based on estimated population. The population and demand for each of the six alternatives was
identical for each community for each year. At the delivery points, the project would connect to
existing service connections.

The 2040 population of the Navajo Communities (1990 population with 2.48 percent annual
growth rate) was used with an average daily water demand of 160 gallons per capita per day

(gpcd) to determine the average daily demand. Surface diversion required for NGWSP was the
average demand minus the available groundwater sources. Supporting information can be found in
the “Technical Memorandum, The Navajo-Gallup Water Supply Project,” prepared by The Navajo
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Nation Department of Water Resources. Peak daily demand was computed by multiplying the
surface diversion for NGWSP by a 1.3 peaking factor. The peaking factor was derived from a
seven day average in mid July. The project would connect to approximately 31 existing Navajo
municipal systems, and would provide 70 psi pressure at those locations. Storage capacity was
based on the individual service area five day demand for the year 2020 for those communities with
existing water distribution systems.

The City of Gallup and Jicarilla Apaches Nation surface diversion requirements are 7,500 and
1,200 acre feet per year respectively for all years in the project. An independent analysis
(Appendix F) conducted by the City of Gallup identifies the system requirements for Gallup and
the surrounding Navajo communities served by the Gallup system. No storage is required for the
Jicarilla Apache Nation.

V1. BASIC DESIGN CONSIDERATIONS

Each of the alternatives for this project have very similar design considerations, but the
components vary for each alternative.

All of the alternatives have one or more surface water diversion points. The two San Juan River
Alternatives divert water from both the San Juan River and from Cutter Reservoir. Cutter
Reservoir is an existing feature of the NIIP system which receives water from Navajo Reservoir.

The four NIIP Alternatives divert water entirely from the NIIP system originating at Navajo
Reservoir. The difference between the NIIP Alternatives is where the water is diverted from prior
to entering the NGWSP pipeline system. The NIIP Moncisco Alternative conveys water through
the NIIP system and stores water in the proposed Moncisco Reservoir. The NIIP Coury Lateral
Alternative requires construction of a smaller storage facility near the existing Coury Lateral. The
NIIP Cutter Alternative diverts water from Cutter Reservoir, an existing NIIP feature. The NIIP
Amarillo Alternative conveys water through the NIIP system and requires construction of a
storage facility near the end of the Amarillo Canal, but also diverts water from Cutter Reservoir.
The NIIP Coury Lateral, NIIP Cutter, and NIIP Amarillo Alternatives require winterization of
NIIP facilities (see Appendix G).

In all alternatives, the surface water is treated to meet primary safe water drinking standards before
entering the NGWSP conveyance system. Treatment plant designs are based-on the quality of the
water at the point of diversion. Treated water is then conveyed in pipelines toward points of use.
When necessary, relift pumping plants are included to keep the water flowing in the pipeline.
Navajo Communities that have an existing water distribution system would have a storage tank and
a method to increase (by means of a turnout pumping plant) the pressure for proper distribution.
Delivery locations in the transmission line that do not have an existing water distribution system
would be provided with a tee and a blind flange for future use.
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A typical relift pumping plant has a forebay tank, pumps and motors within an enclosed building,
an air chamber, and re-chlonnation equipment. The forebay tank provides an adequate supply of
water to minimize the number of times the pumps cycle on and off. The air chamber provides
protection of the pumping plant and pipeline when the pumps are started and stopped. Re-
chlornation equipment provides the required chlorine residual in the treated water.

The turnout pumping plants have the same components as the relift pumping plants except a
storage tank replaces the forebay tank. Re-chlorination equipment may not be necessary if chlorine
residuals are adequate. Shown below is a summary of the major components required for each of
the alternatives, followed by a typical schematic of the NGWSP system.

General Summary of Components

Component NIIP NIIP Coury Lateral | NHP Cutter NP SJR PNM SIR Infiltration

Moncisco Alternative Alternative Amarillo Altecrnative Alternative
Altemnative Alternative

River Intake 1

Infiltration Wells 26 (Year 2040)

River Pumping Plant 1

Treatment Plants 1 1 1 2 2 2

Forebay Tanks 12 8 11 17 19 20

Pumping Plants 12 8 11 17 20 20

Regulating Tanks 5 5 5 6 5 5

Community Storage 20 20 20 20 20 20

Tanks

Feet of Pipeline 1,361,954 1,389,378 | 1,466,248 | 1,286,082 | 1,237,792 1.189,145

Miles of Pipeline 258 263 278 244 234 225

Gallup Regional System
Component NIIP NIIP Coury Lateral | NIIP Cutter NP SJR PNM | SIR Infiltration

Moncisco Alternative Alternative Amarillo Alternative Alternative
Altemmative Altemative

Pumping Plants 4 4 4 4 4 4

Community Storage 5 5 5 5 5 5

Tanks

Feet of Pipeline 171,923 171,923 171,923 171,923 171,923 171,923

Miles of Pipeline 326 326 326 32.6 326 32.6

13




|
Diversion (Water Source) Project User Pumping Plant Detail
|
Water Treatment Plant Chlorination/Aeration
B
Relift Pumping Plant Forebay/Storage Tank
-
Pumps
Regulating Tank (If Needed) l
Air Chamber
Relift Pumping Plant (No.
Depends on Alternative)
! To Existing Community
Project User Distribution Systems

Relift Pumping Plant Detail
Typical Schematic

for the Navajo Gallup
Water Supply Project Forebay Tank

Pumps

Air Chamber
}

Chlorination/Aeration

i4




A. Geology

No intensive geological investigations were conducted in the project area. Reclamation’s Western
Colorado Area Office identified reaches of pipe that may contain rock. These reaches were
determined by comparing surface geology maps with the pipe alignments. Specific lengths of the
alinement were identified, and rock excavation quantities were calculated based upon the pipe sizes
in those areas. Drawings identifying the anticipated rock excavation areas are included in
Appendix D.

B. Surface Water Diversions
1. PNM Diversion Structure

One of the options for diverting water from the San Juan River is to construct a new tumout
structure just upstream {rom the existing Public Service Company of New Mexico (PNM)
diversion structure, which is located about 1.5 miles northwest of Fruitland, New Mexico. The
PNM diversion diverts water for a coal fired steam electric plant. A report was prepared for the
Bureau of Reclamation by Tetra-Tech Inc. In this report, Tetra-Tech developed a simple
HECRAS model of the PNM diversion and settling channel describing the hydraulics and
theoretical settling characteristics of sediment in the PNM intake channel. The Bureau of
Reclamation’s Technical Service Center reviewed this report, and the review comments, as well as
Tetra-Tech’s report, are included in Appendix H.

The use of the existing PNM facilities was evaluated, but because of the potential impact on
PNM'’s water quality, it was determined that the appraisal level study should proceed with the
concept of constructing a water intake structure independent of the existing PNM intake facility,
and to include independent sediment removal facilities. It was assumed that the new concrete
structure would be located just upstream from the existing intake/turnout on the San Juan River,
and would be similar to a side channel wasteway structure as shown in Bureau of Reclamation
Design Standards 3, Chapter 7, Figure 5 (see Drawing 10). The structure would have a side
intake with a trash rack and fish screen. The flow was assumed to be 0.5 feet per second through
the trash rack. There would be a ramp at a 10:1 slope down which equipment would be driven to
the pumping plant sump from which silt buildup would be removed. A pump would also be
provided to remove sediment from the sump. The pumping plant would have a maximum capacity
of 60 cfs. Each of the vertical turbine pumps would be rated at 100 horsepower. At the top of the
ramp would be a 24 foot square parking/loading area. The entire site would be fenced with a 7-
foot high chain link fence. The pumping units would pump from the sump to settling basins and
the treatment plant.

Drawing 9 is a conceptual layout for the turnout structure and sump. Drawing 2 is a process flow
diagram for the water treatment facility at this turnout. Drawing 8 is a conceptual layout for the
water treatment plant, which is shown in mare detail on Drawing 5. A site layout for both the
turnout structure and the water treatment plant is shown on Drawing 11.
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2. Infiltration Gallery System

An Infiltration Gallery System (IGS) was proposed as an option for the San Juan River diversion.
The IGS would obtain water from the San Juan River downstream of the Hogback and upstream

of the confluence of the Chaco River and the San Juan River. This diversion option would tie into
the previously proposed alignment for the San Juan River PNM Alternative at the most feasible
point. The proposed IGS components would include a series of infiltration galleries placed in the
river alluvium, collection wells and pumps, a collection manifold system and tank, a pumping plant,
and a pipeline to the proposed water treatment plant site (See Drawing 12). The location and cost
estimate for the collection wells were prepared by Ranney, a company that specializes in the design
and construction of infiltration gallery systems ( See Appendix E). The gallery caissons were
spaced approximately 500 feet apart along the San Juan River and were located with

environmental considerations. For this study, the yield of each well was estimated at 1.5 million
gallons per day (2.33 cfs).

A typical collector well is constructed of a concrete caisson typically ranging from 12 to 20 feet in
diameter and approximately 20 feet deep. Each collector well would include a pump and a backup
pump housed in a weather-proof enclosure. Numerous perforated infiltration pipes radiate out
from the caisson into the river alluvium. The infiltration pipe would be perforated to allow water
filtering through the alluvium to enter the pipe and be transported to the collector well, from which
it is then pumped. The well pumps would convey water through a collection manifold that gathers
the water from the entire infiltration gallery (well field) to a collection sump and pumping plant.
The pumping plant would lift the water approximately 120 feet in elevation from the river elevation
to the bluffs south of the San Juan River into the water treatment plant.

Drawing 3 is a process flow diagram for the infiitration gallery system. Drawing 12 is a conceptual
layout of the proposed water treatment plant, which is shown in more detail on Drawing 7.
Drawing 13 shows a plan view of the infiltration system and a section of a typical collection well.

3. Cutter Dam and Reservoir

The Cutter Lateral is part of the San Juan River Alternatives and serves communities in the eastern
portion of the Navajo Nation and the Jicarilla Apache Nation. The Cutter Lateral would obtain
water from the Cutter Reservoir via the river outlet works as shown on Drawing 14. Cutter Dam
and Reservoir are existing features on the NIIP. The Cutter water treatment plant would deliver
treated water to a pumping plant, which would then pump the water into Cutter Lateral for
transmission to the various communities.

Drawing 1 includes a process flow diagram for the water treatment system at Cutter Reservoir,
which is shown in more detail-on Drawing 6.

For the NIIP Cutter Alternative, Cutter Reservoir would supply all of the water for the entire
project, and there would be no diversion from the San Juan River. Drawing 15 is a conceptual
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layout of the treatment plant for this alternative, which is shown in more detail on Drawing 4.
Additional information on the NIIP operations is included in Appendix G.

4. Moncisco Dam and Reservoir

Moncisco Dam and Reservoir would be constructed specifically for the NGWSP. Water would be
delivered to Moncisco Reservoir from the Burnham Lateral. The designs for Moncisco Dam
would include a river outlet works with a tee for diverting water into the water treatment plant
(See Appendix G for additional information). The Moncisco Water Treatment Plant (See Drawing
15) would dehiver treated water to a pumping plant, which would then pump water into the East
and West Laterals for transmission to the various communities.

Drawing 1 includes a process {low diagram for this alternative. Drawing 15 is a conceptual layout
of the proposed water treatment plant, which is shown in more detail on Drawing 4. Additional
information on the NIIP operations is included in Appendix G.

5. Coury Lateral

A canal turnout structure would be constructed near the beginning of Coury Lateral for the NIIP
Coury Lateral Alternative. Water from the Coury Lateral would be diverted into a 4500 acre-foot
storage pond, and from that point would be pumped into a treatment plant.

Drawing 1 is a process flow diagram for the water treatment facility at this tumout. Drawing 16
is a conceptual layout for the water treatment plant, which is shown in more detail on Drawing 4.
Additional information on the NIIP operations is included in Appendix G.

6. Amarillo Canal

A canal turnout structure would be constructed near the end of the Amarillo Canal for the NIIP
Amarillo Alternative. Water from the Amarillo Canal would be diverted into a 4500 acre-foot
storage pond, and from that point would be pumped into a treatment plant.

Drawing 1 is a process flow diagram for the water treatment facility at this tumout. Drawing 16
is a conceptual layout for the water treatment plant, which is shown in more detail on Drawing 5.
Additional information on the NIIP operations is included in Appendix G.
VII. WATER TREATMENT CONSIDERATIONS

A. Water Quality

1. Alternatives and Diversions using Water from the Navajo Indian Irrigation
Project (NIIP)
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The water source for the NIIP Monsisco, NIIP Cutter, NIIP Coury Lateral, and NIIP Amarillo
Alternatives, along with the Cutter Reservoir diversion portion of the SR Alternatives and the
NIIP Amarillo Alternative, is Navajo Reservoir. The water quality parameters, which are provided
in Table 3, indicate that the only treatment requirements are filtration and disinfection as required
under the Surface Water Treatment Rule (SWTR) which is part of the Safe Drinking Water Act.
Further sampling and analysis will be required before final design and construction to verify the
data presented in Table 3 is correct, especially during low and high precipitation years.

Table 3 - Water Quality - Navajo Indian Irrigation Project Source Water

Parameter Average Design Range |Secondary MCL
|[Electrical Conductivity, EC (umhos/cm) 195 205-187

o+ | 7.72 7.75-7.74

Temperature (of) 46.7 491-453

Turbidity (NTU) 2.6 3.16 - 1.47

Total Suspended Solids, TSS (mg/L) 1.15 13-1

Total Dissolved Solids, TDS (mg/L) 154 181 -140 500
Sulfates, SO, (mg/L) 32.5 38.2-2.29 250
Total Organic Carbon, TOC (mg/L) 4.47 8 -2.29
IChlorides (ma/L) 1.6 19 -12 250
Notes:

1. Data from three samples collected from the Cutter Diversion April 2000 to June 2000.
2. Secondary standards or MCL’s are established by EPA for control of aesthetic qualities relating to public
acceptance and includes contaminants that may affect taste, color, odor and appearance.

2. San Juan River Diversions
a. San Juan River Alternatives During Non-Runoff Events

The San Juan River, upstream of the Public Service Company of New Mexico Diversion (PNM),
would provide water to the SJR PNM Water Treatment Plant. The San Juan River downstream of
the Hogback Diversion would supply water to the San Juan Water Treatment Plant utilizing a
infiltration intake system. Table 4 provides water quality parameters for both of these sources
during non-runoff events. As shown, the water quality meets all primary standards established by
EPA for the parameters shown, resulting in the need for filtration and disinfection to meet the
requirements of the SWTR which is discussed below. Further sampling and analysis will be
required before final design and construction to verify the average concentration and ranges are
correct, especially during low and high precipitation years.
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Table 4 - Water Quality - San Juan Alternatives, Non Storm Event
PNM
Hogback Historic Design
Secondary

Parameters Averages Ranges Average Range Range MCL
EC, umbhos/cm 301.00 1155-203 446.7 632-214 632-214
pH 7.99 8.66-7.53 8.1 8.6-7.6. 8.6-7.8.
Temp (°F) 57.30 74.1-53.0 62.4-74.1
Turbidity (NTU) 78.00 4266-5.41 506 6700-9 115-5.4
TSS mg/l. 170.00 15334-42 876.6 1080-21 262-21
TDS mg/L 190.00 884-141 208 350-24 350-24 500
SO, mg/L 57.00 476.5-42.2 119 200-38 200 - 38 250
TOC mg/L 3.40 4.76-2.89 4.76-2.89
Chloride mg/L 4.70 26.6-2.91 26.6-2.91 250.00
T. Hardness mg/L 107.00 1535-106 163 232-84 232-84
Calcium +2 50.8 78-24 78-24
Magnesium +2 10.1 54-1.9 54-1.9
P Aikalinity 0.5 4.0-TRACE 1 4.0-TRACE
M Alkalinity 99.3 123-4.5 123-4.5
SiO, 8.1 13.2-4.9 13.2-4.9
Notes
1. Design value for TSS incorporates the reduction of turbidity and suspended solids by the pretreatmen
seftling pond.
2. Data for PNM is based on 50 samples collected between January 5, 1999 and December 24, 1999.
3. Data for Hogback is based on 7 samples collected between April 14, 2000 and August 23, 2000.
4. Secondary standards or MCL's are established by EPA for control of aesthetic qualities relating to
public acceptance and includes contaminants that may affect taste, color, odor and appearance.

b. San Juan River Alternatives During High Runoff Events

Table 5 shows the water quality in the San Juan River at the Hogback Canal taken from a sample
collected on August 23, 2000 during a large storm event. Based on this data, it appears the water
quality in the San Juan River at the Hogback exceeds secondary MCL'’s for Total Dissolved Solids
(TDS) and sulfates. Sulfates and TDS are typically constituents of low quality water which cannot
be substantially reduced by the infiltration gallery intake structure, traditional treatment or the

proposed ultrafiltration system.

Further investigation is required to confirm the reduction of water quality due to the increase of
TDS and sulfates associated with storm water runoff flows at both the SJR PNM and SJR
Infiltration Alternative diversion points. Since this water cannot be treated by the proposed
system, the following operation scenarios are suggested during major runoff events:

» Significant dilution may be provided in the SJR PNM settling ponds to reduce TDS and
sulfate concentrations to below MCL limits.
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 Storage capacity in the settling ponds, wastewater polishing ponds and the treated water
distribution system may be adequate to temporarily stop diverting water from the San Juan River
to the treatment plant during large storm events. Once the concentrations of water at the diversion
intakes are below 500 ppm TDS and 250 parts per million sulfate, diversion of San Juan River
water can resume. ’

If the San Juan River is selected as a water supply source, further sampling and analysis will be
required to determine the potential impacts of storm water runoff in the water quality diverted
from the river, potential impacts to the treatment equipment, and the resultant water quality
produced by the proposed water treatment system. As a result of the analysis of this one sample, a
review of the USGS water quality databases for Fruitland and Hogback diversion and the PNM
diversion database was done. Sorted with respect to water quality during the summer and summer
storms, the results of this review do not substantiate the values presented in Table 5. The analysis
has confirmed the need for more data and reinforces the need for continued sampling of water at
each of the proposed diversion points for total dissolved solids, dissolved sulfates and turbidity
during runoff conditions. The results of this database analysis are provided in Appendix C.

Table 5 - Water Quality - Water Quality of the San Juan River at the Hogback
Diversion During High Runoff Events
Parameter Concentration Secondary MCL

EC, umhos/cm 1,155

pH 8

Temp (°F) 62

Turbidity (NTU) 23,460

[TSS (mg/L) 15,334

TDS (mg/L) 884* 500
T SO4 (mg/L) 477* 250
TOC (mg/L) 4
|Chlorides (mg/L) 27 250

Notes
1. Data from sample collected August 23, 2000.

2. * Exceeds secondary MCL.
3. Secondary standards or MCL's are established by EPA for control of aesthetic qualities relating to
public acceptance and includes contaminants that may affect taste, color, odor and appearance.

B. Treatment Requirements
The water source for all alternatives considered for the NGWSP use surface water from either the
NIIP or the San Juan River. The treatment systems used to provide drinking water to the

consumers must comply with the Surface Water Treatment Rule (SWTR). The SWTR was
published in the Federal Register on June 29, 1989 and is promulgated by the Environmental
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Protection Agency (EPA) as a National Primary Drinking Water Regulation for public water
systems using surface water sources or ground water under the direct influence of surface water.
The filtration and disinfection requirements under this rule protect consumers against the potential
adverse effects of exposure to Giardia lambia, Cryprosporidium, viruses, Legionella, and
heterotrophic bacteria by requiring the inactivation of 99.9% (3 log) for Giardia cysts and 99.99%
(4 log) for viruses. The inactivation of potential pathogens, as required by the SWTR, is
accomplished by the use of EPA approved technologies for filtration and disinfection methods.
Newly adopted regulations to address the risk of disinfection by-products (DBP’s) include:
Disinfectants - Disinfection Byproducts Rule (D-DBP Rule) and the Interim Enhanced Surface
Water Treatment Rule, which requires continual monitoring of filtered water turbidity and routine
DBP’s monitoring in the distribution system.

The D-DPB Rule is divided into two stages. Stage 1 of the Rule will be required for all
community water systemns and includes an MCL of 80 micrograms per liter (ug/1) for Total
Trihalomenthanes (TTHMs), 60 ug/] for five haloacetric acids (HAAS), 10 ug/l for bromate and
1.0 ug/l for chlorite. Stage 2 of the D-DBP Rule will only pertain to surface water systems serving
more than 10,000 people and will further reduce the MCL for TTHMS to 40 ug/l, and HAAS to
30 ug/L. The proposed microbial/disinfection byproducts (M-DBP), if promulgated, will
characterize the required treatment processes based on a “BIN” category as determined by average
Cryptosporidium concentration in the source water. Sampling at the diversion point will be
required to determine the BIN category of all the NIIP and San Juan River alternatives.

The relative high concentrations of total organic carbons (TOC) in samples from the NIIP and San
Juan River water sources, as shown in Tables 3 and 4, in combination with the long detention
times required to convey the treated water to some of the delivery points, indicate a potential for
the production of DBP’s that may exceed current and future regulatory limits at the treated water
service points or within the domestic water storage and distributions systems used to distribute the
water to consumers. In order to determine the expected reduction in TOC concentrations by the
proposed treatment system and the potential of DBP’s production over time, bench scale
distribution simulation studies using chloramine and free chlorine disinfection should be done. If
bench scale analysis indicates that the DBP limits are exceeded, additional treatment systems to
remove the DBP’s before consumption may be required in some locations.

C. Description of the Proposed Water Treatment System

Based on manufacturers data, the proposed treatment system should meet and exceed the
requirements of the Surface Water Treatment Rule (SWTR). Long term pilot studies (minimum of
12 months) will be required to verify chemical types, chemical usage rates, and other parameters to
optimize treatment and verify regulatory compliance before design and construction can begin.
The proposed treatment system consists of enhanced coagulation, ultrafiitration and ultraviolet
disinfection to provide multiple treatment barriers for removal of organic molecules, Giardia,
Cryptosporidium and viruses. The use of chloramines to provide a disinfection residual during the
conveyance of treated water from the treatment plant to the service areas will not only provide a
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treated water that is not conducive to the formation of disinfection by products, but will also
provide an additional disinfection barrier. Drawings #1, #2 and #3 show the process flow diagrams
of the proposed processes for each alternative. Table 7 provides an estimated land requirement for
each alternative and Table 8 provides an overview of the main treatment process components for
each alternative. Before final design and construction, a comprehensive pilot scale operation of
each process will be required to verify the effectiveness and operation of each unit process and
resultant water quality.

1. Sediment Removal Ponds (SJR PNM alternative only)

The settling basins considered in this alternative are required to reduce turbidity of the San Juan
River water before treatment. Most of the sediment contained in the source water would be
removed by the intake and the proposed settling ponds. Each pond is designed with a three hour
detention time providing optimum conditions for the reduction of turbidity to acceptable limits
before treatment by the enhanced coagulation and ultrafiltration systems. Settling tests using San
Juan River water collected during a high turbidity of 4,266 NTU have verified that a two pond
system with each pond to provide a detention time of 3 hours will be sufficient to reduce turbidity
to acceptable limits before treatment. The settling basins will have minimal effects on the quality
of the water, with the exception of some dilution of high TDS and sulfate concentrations occurring
during high runoff conditions. The settling pond(s) are sized to meet the hydraulic requirements
for the demand year 2040 as shown in Table 6. To reduce the impact of the ponds on regional
groundwater through infiltration, and to avoid the need to replace the liner after each sediment
removal event, each pond will be lined with six inches of reinforced concrete.

Table 6 Settling Pond Requirements at PNM site based on a 6 hour detention time

Year Influent Flow | Required Volume of Settling Surface Area of each pond
Rate (MGD) Pond (gallons) with a 10 feet Depth and 1:1
side slopes (Acres)
2040 38.25 9,563,000 1.72

Source water from the NIIP alternatives and NIIP Cutter diversion in the SJR PNM altemative
would not require settling basins since the water has already passed through a large surface
impoundment which acts like a settling basin. As shown in Table 3, the water is characterized by

having low but varying turbidity.
2. Enhanced Coagulation

In waters that have variable annual turbidity or moderate to high total organic carbon
concentrations, ultrafiltration systems typically include an enhanced coagulation step prior to
filtration to coagulate small suspended materials in the water and increase the filtration efficiency.
This process will increase the removal of organic matter before disinfection to meet the
requirements of the Stage 1 and Stage 2 D-DPB Rule. This pretreatment process uses aluminum
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sulfate or other coagulant such that the type and dosage can only be determined by laboratory and
field tests. In this study, it will be assumed that aluminum sulfate is the coagulant of choice and
that the required concentration is 30 mg/l.

¢
Water generated by the SJR infiltration intake system is expected to drastically reduce turbidity

and organic matter in the feed water to the treatment plant. It is expected that a decrease in
suspended solids will reduce the coagulant dosage from 30 mg/L 10 10 mg/L. This change, along
with the no sediment reduction requirement, will decrease the land requirements, capital
construction costs and operation and maintenance costs. These are the major benefits of an
infiltration intake system. A pilot scale operation that simulates the use of an infiltration intake
system will be required to verify that the decrease in coagulant dosage can be made without
impacting the quality of the treated water.

3. Hollow Fiber Ultrafiltration Treatment System

Previous studies have evaluated the potential for using conventional. diatomaceous earth and
microfiltration/ultrafiltration for the treatment of surface waters associated with this project. A
discussion of these studies is included in Section 8.03 of the “Technical Memorandum, The
Navajo-Gallup Water Supply Project,” prepared by The Navajo Nation Department of Water
Resources. Based on this analysis, ultrafiltration using hollow fiber membranes along with
enhanced coagulation is the proposed method for filtration due to the system’s ability to treat
water with varying turbidity, ability to meet current and future regulatory standards, and the ease
to operate and maintain.

The hollow fiber ultrafiltration treatment system physically removes suspended particles greater
than 0.1 microns in diameter by having a nominal and absolute pore size of .035 and 0.1 microns
respectively. Particles found in surface water that exceed this size range are easily filtered. They
include Giardia (5-15 microns in size), Cryptosporidium (4-6 microns in size), large viruses and
large organic molecules. The continuous hollow fiber ultrafiltration system manufactured by US
Filter(CMF-S) or Zenon (ZeeWeed) are bundles or cassettes of tubular membranes that filters
water through microscopic holes. Designed for large scale systems, the pre-engineered cassettes
are submerged into open top concrete or steel tanks. The study will incorporate the ZeeWeed-500
(ZW-500) hollow tube membranes which are used for applications requiring enhanced coagulation.

a. The Ultrafiltration Filtration (UF) Process Using Hollow Fibers

The proposed ZeeWeed 500 system consists of a series of parallel concrete tanks, or trains, in
which cassettes are immersed in modules consisting of four cassettes in the NIPP and San Juan
plants and one cassette in the Cutter diversion plant in the SIR Alternative. UF feed water enters
each tank from the bottom and flows upward through the cassettes. During the filtration cycle, a
vacuum is applied to each hollow fiber to draw water into the tube leaving the flocculated and
suspended solids greater than 0.1 micron on the outside of the tube. Untreated water is added to

maintain a constant level in each concrete tank.



b. Recovery Rate and Wastewater Treatment

The estimated recovery of treated water is 90 percent of the inflow meaning that 10 percent of the
inflow would be used for membrane cleaning and will be discharged as process wastewater.
Design flows used in this section to determine size and costs for each alternative are based on the
treated water requirements of the treatment system during peak demands. The actual discharge of
the potable water from the treatment plant is approximately ten percent less than is shown, with
the difference being supplied by treated water storage.

In the proposed concept of operation, the process wastewater will be diverted to two wastewater
treatment ponds for treatment and then recycled through the treatment system. In some
alternatives there will be zero discharge from the treatment plant for extended periods of time and
for other alternatives water from these ponds will be discharged on a continual basis to surface
waters. Further discussions on the discharge of treated water for each option is provided in
section F.5. below.

¢. Description of membrane cleaning techniques.

At the end of a filtration cycle, which is characterized by plugging enough holes in the hollow fiber
with filtered material to increase suction pressure, a backwash is performed. During backwash, the
membranes are simultaneously aerated and back pulsed with treated water to dislodge solids from
the outside of each fiber. The water, which includes the backwashed solids, is routed into the
backwash trough and out to the backwash water polishing ponds. The time for backwash varies
from 15 minutes to 1 hour. The number of filtration cycles a day is directly related to the amount
and type of contaminants or floc particles in the water.

On a daily basis, each process tank is emptied into the wastewater polishing ponds and an extended
back pulse using chlorinated water from the clear well is performed. The length of this cleaning is
between 10-15 minutes.

Recovery cleaning is performed as required, typically every 2-6 months, at which time the fibers
are back pulsed with a cleaning solution followed by in-situ soaking for several hours. After
cleaning, the tanks are emptied and the cleaning solution is pumped to a storage tank for future
use.

d. Log Credits
According to information provided by ZENON, the enhanced coagulation and ultrafiltration
treatment process is expected to provide a 6 log reduction in Giardia and Cryptosporidium and 2

log reduction in viruses in the source water, thus meeting all the SWTR removal requirements for
Giardia and Cryptosporidium reduction, and half of the requirements for virus reduction.
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4. Ultraviolet Disinfection Units

Disinfection after ultrafiltration is accomplished by state of the art “flow through” uitraviolet (UV)
disinfection units which are located on the filtered water discharge line from each ultrafiltration
treatment train. Each unit consists of a stainless steel chamber containing eight UV lamps, an
automatic cleaning system, UV monitoring system and control cabinet. Each unit will provide a
minimum UV dose of 40 mJ/cm? to the filtered water before being routed to the clear well.
Manufacturers data is provided in the water treatment appendix (Appendix C) in the report.

According to the information provided by Aquionics, the proposed UV units will add an additional
3 log (99.9%) reduction of Giardia and Cryptosporidium an additional 4 log (99.99%) reduction in
viruses to the water following the ultrafiltration process. Based on this information, the unit
processes of ultrafiltration and UV disinfection will provide a reduction of 9 log for Giardia and
Cryptosporidium and 6 log for viruses. This reduction far exceeds the SDW A requirements.

5. Chloramination

The mixing of filtered and disinfected water with ammonia gas followed by chlorine gas in the
clearwell will provide a chloramine residual prior to being pumped by the service water pumping
plant into the treated water mains leading to the service areas. This form of residual is being used
to reduce the development of disinfection by-products that would be generated by extended
contact times in the conveyance and storage facilities if a free chlorine residual was used. Other
benefits of a chloramine residual include prevention of taste and odor problems and the fact that
the chloramine residual will last longer in the treated water transmission line and storage system,
thus eliminating the number of re-chloramination stations.

Detention times and dosage rates for a chloramination system can only be determined by
laboratory and field testing. In this study, an estimated chloramine dosage of 1.00 ppm was used.
This consists of a 0.5 ppm demand and 0.5 ppm residual. The ratio of 3 parts chlorine to 1 part
ammonia was used to size the ammonia and chlorine gas storage area for the cost estimate. A
detention time of 30 minutes was used to size the clearwell where mixing will occur.

Not having the same disinfection power as a free chlorine residual, chloramination will still provide
additional disinfection log credit based on the contact time from the plant to the withdrawal point
by individual communities. The water treatment appendix (Appendix C) provides an estimate of
the contact times and additional log credit removals that occur during conveyance of the treated

water.
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D. Structures

Drawings 4 through 7 identify the features of each water treatment plant. All plant structures,
except intakes, must be located above the 100 year flood plain.

1. Treatment Buildings

a. Treatment Plant Building Requirements for the NIIP and SJR Alternatives

The main treatment building for NIIP and SJR Alternative treatment plants would be
approximately the same size with a first floor surface area of approximately 24,500 square feet and
a second floor mezzanine that is approximately 22 feet wide and 122 feet long. The proposed
floor plan of each treatment plant is shown on the attached drawings. The proposed building
would be a pre-engineered, prefabricated structure with metal siding and suitable insulation and
ventilation to meet the building code requirements of the State of New Mexico and all other
applicable code requirements. The building would house the 10 foot tall flocculation basins, 10
foot tall concrete tanks containing the Ultrafiltration modules for each train, UV units, vacuum
pumps and intemnal piping. The second floor mezzanine would contain the control room for the
filters and UV units, air blowers used for module cleaning and the motor control center. The
chlorine storage room and ammonia storage room are included in the main building but have
outside entrances and separate HVAC systems to eliminate the risk to the operators if leakage
occurs in any of the cylinders. The building is designed to house the treatment system required to
mecet 2040 demands requirement. Further details are shown in the drawing for each plant.

The chlorine and ammonia storage room would house the ton containers of each gas along with
the chlorinators and ammoniators which will meter the gases into the clearwell for mixing.
Trunnions are provided in the storage room to provide for the storage of full containers to meet
two months demand along with spare trunnions for storage of an equal amount of empty or full
containers.

b. Treatment Plant Building Requirements for the NIIP Cutter Diversion (SJR and
NIIP Amarillo Alternatives) Treatment Plant

The Cutter diversion of the STR and NIIP Amarillo Alternatives water treatment plant is a scaled
down version of the other NIIP and SJR Alternative plants with a building area of approximately
4,600 square feet. Like the larger plants, the flocculation basins would be located inside the
building to protect the water from windblown sand and freezing temperatures. Due to its reduced
size all treatment components for the Cutter treatment plant would be located on a single floor as

shown on the drawing.
2. Regional Operation and Maintenance Buildings

Each altenative includes a 2,500 square foot Regional operations and maintenance building
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located within the treatment plant “compound”. Each building would be on a slab on grade with
15 feet eave heights. The facility would be used for spare equipment/parts storage and for
maintenance areas relating to the treatment, conveyance and pumping of water for this project.

3. Clear Well

The below grade clear well will provide a detention time of 30 minutes and will include injection
manifolds, baffles and mixers to properly mix ammonia and chlorine with treated water. After
chloramination the treated water would be pumped by the service pumping station into the
distribution system.

4. Wastewater Storage/Treatment Ponds

Water generated during the routine cleaning of the filters will flow into one of two passive
treatment ponds. In these ponds, fine suspended solids filtered by the hollow fiber system will be
settled out and removed from the site. After passive treatment, the water can be conveyed back
into the treatment plant, discharged back into the source, or discharged to surface waters. The
useful life of a pond is estimated to be between 10 to 15 years before settled sediment will need to
be removed and conveyed to the sediment drying beds. Each pond will be lined with a 45 mil
geomembrane system to reduce the impact on regional groundwater.

5. Sediment Drying Beds for Wastewater Ponds

Sediment drying beds are provided to dry sediment taken from the wastewater polishing ponds for
all the alternatives except the SJR PNM. Excavated material will be placed on six-inches of sand.
Evaporation along with draining of water into the sand will dry the sediment before it is hauled
away for disposal in a sanitary landfill, open pit or abandoned mine shaft. Operation and
maintenance costs, associated with excavation and transport of sediment collected from the
wastewater ponds, will occur every 15 years.

6. Sediment Drying Beds for<SJR PNM Alférnative

With the construction of a new diversion upstream of the PNM site, all sediment that is removed
by the intake structure and settling ponds must be retained and ultimately disposed of off site. The
determination on the frequency of pond cleaning, volume of sediment, volume of dried sediment,
size of required sediment drying beds and resulting operation and maintenance costs in this report
are based on one water quality sample taken during one storm event. This event occurred on
August 23, 2000 and analysis indicated a Turbidity reading over 23,000 NTU units and a
suspended solids loading of over 15,000 mg/Liter. The drying bed size and costs should be taken
as preliminary as additional sampling and analysis is required prior to design and construction.
Using this data point the lead pond will need to be “dredged” of sediment after every 10 days of
storm runoff and two sediment drying beds with a surface area of approximately 6 acres each will
be required. When the sediment in the 10 foot deep lead pond becomes 2 feet deep,
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approximately 130,000 cubic feet of sediment will need to be removed and placed on one of the
drying beds. The excavated sediment is applied at an approximate depth of 6-inches on the surface
of each bed. Beds consist of perforated PVC pipes located in a gravel under drain system followed
by sand. The system will remove water from the sediment by drainage and evaporation, reducing
the water content by approximately 50% with a dried sediment depth of 2.5 to 3-inches. Once
dried, the sludge will be removed from the top of each bed and transported to a nearby abandoned
open pit coal mine for final disposal. Operation and maintenance costs, associated with excavation
and transport of sediment collected from the settling ponds are based on two *‘cleaning cycles” per
year.

7. Land Requirements

Table 7 provides the approximate land requirement for each alternative. This information is
provided for comparing alternatives only and does not represent the actual requirements
determined after final design.

Table 7 Estimated Land Requirements for Treatment Systems in the Year 2040

Alterative Building | Clearwell | WW ww Sediment | Sediment | Total
(Acres) (Acres) Ponds Ponds Settling Drying (Acres)
(Acres) | Drying Ponds Beds

Beds (Acres) (Acres)

(Acres)
NIIP Moncisco 0.56 0.28 0.33 0.16 NR NR 1.33
NIIP Cutter 0.56 0.28 0.33 0.16 NR NR 1.33
NIIP Coury 0.56 0.28 0.33 0.16 NR NR 1.33
Lateral
NIIP Amarillo 0.56 0.28 0.30 0.15 NR NR 1.29
NIIP Cutter 0.11 0.03 0.09 0.03 NR NR 0.26
Diversion of SJR
Alt.
SJR PNM 0.56 0.28 0.30 See notes | 3.6 12 16.7
SJR Infiltration 0.56 0.28 0.30 0.15 NR NR 1.29

Notes:

Total land area estimates do not include the diversion structures or the storage ponds for the NIIP
Coury Lateral or NIIP Amarillo Alternatives.

Total land area estimate does not include the infiltration system for the SJR infiltration alternative.
Total land area estimate does not include diversion structure for the SJR PNM alternative.

SRJ PNM sediment drying beds would also be used for dewatering wastewater pond sediment.
NR: Not Required

28




Table 8 Overview of Treatment System Components

System Characteristics NIIP NIIP SIR PNM Cutter SIR
Altermatives Amarillo Alternative Diversions Infiltration

Design Flows

2020 Demand (MGD) 27.64 23.89 23.89 3.74 23.89

2040 Demand (MGD) 43.63 38.25 38.25 5.39 38.25
Rapid Mix Tank (gallons) 21,000 19,600 19,600 6,200 19,600
Splitter Tank (gallons) 21,000 15.600 19,600 6,200 19,600
Flocculation Tanks {gallons) 303,000 266,000 266,000 26,000 266,000
Hollow Fiber Ultrafiltration

Number of trains (size) 7 7 7 3 7

Modules (2020/2040) 35/55 30/48 30/48 30/48
Cassettes {2020/2040) 1387218 120/192 120/192 19727 120/192
Flux per Cassette (GPD) 200,000 200,000 200,000 _ 200,000 200,600
Spare Modules (cassettes) 1 7 7 0 7

UV Disinfection Units 7 7 7 3 7
Clearwell (L'xW’) 60 x 205 60 x 180 60 x 180 60 x 25 60 x 180
Volume (gallons) 909,000 797,000 797,000 112,000 797,000
Detention Time (min) 30 30 30 30 30

Mixers 6 6 6 2 6
Chlorine Room

Active Ton Cylinders 6 6 6 1 6

Spare 6 6 6 1 6
Capacity 24 24 24 4 24
Ammonia Room
Active Ton Cylinders 2 2 2 1 2

Spare 2 2 2 1 2

Capacity 8 8 8 4 8

Building (square feet) 24,500 24,500 24,500 4,600 24,500
Mezzanine (square feet) Yes -2,700 Yes, 2,700 Yes-2,700 No Yes, 2,700
Settling Pond (acres) not required | notrequired | 2@1.8 not required | not required
Wastewater Polishing Ponds

Number 2 2 2 2 2

Surface Area Each, acres 0.33 0.30 030 0.09 0.30
{L'xW?") (180x80) (175x80) (175x80) (100x40) (175x80)
Detention Time Per Pond hrs 3 3 3 3 3
Drying Beds L' x W’

For Sediment (2 of each) notrequired | notrequired | 721x361 not required | not required
Polishing Ponds (2 of each) 170 x 40 160 x 40 not required 60 x 20 160 x 40

Notes: Depth of wastewater polishing ponds is 10 feet, length to width ratio is approximately 2 to 1. Side slopes 1
horizontal to 1 vertical. Surface area provided is top of bank. Maximum level would be with 1 foot of freeboard.
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E. Operation and Maintenance Requirements

Annual and annualized operations and maintenance cost estimates with electrical power costs
based on the NTUA rates are provided in Table 10. Annual and annualized operations and
maintenance cost estimates with electrical power costs based on the CRSP rates are provided in
Table 11. Descriptions of each are provided below.

1. Operation

The overall operational system would monitor the demands in the treated water distribution system
and activate/deactivate the treatment system as required to maintain required water levels or
pressures in the treated water storage tanks. When in operation the water treatment system master
control panel would control the local control panels (LCP) for each treatment process. During
automatic operation, the water treatment master control system monitors all LCP’s and provides
inputs for adjustments for optimal treatment efficiency. Operators would be required to monitor
operations 24 hours a day along with routine duties such as calibrations of turbidity meters,
chemical injection equipment, residual monitors, inventory control, monthly reports, etc.

This control system would be integrated into the overall project control system.

2. Plant Operators

Plant operation for all treatment plants and all demands would require a total staff of six personnel,
(four operators, one maintenance and one supervisor). This staff would ensure that a least one
operator is at the plant during operation with suitable maintenance and supervisory support.
Estimated staffing time and labor costs are provided in Appendix C.

3. Chemicals

Annual costs for chemicals include those required for routine cleaning of the hollow fiber
membranes, aluminum sulfate to flocculate the small suspended particles in the source water and
chlorine and ammonia gas to form a chloramine residual to keep the water disinfected during its
transport from the treatment plants to service.

A reduction in chemical costs is predicted for the San Juan River plant using a infiltration collector
since filtration is provided by this type of collector before treatment. It is expected to reduce the
required aluminum sulfate dosage from 30 mg/L to 10 mg/L.

4. Power
Annual cost for power to operate each plant includes power to operate vacuum pumps, air

compressors, UV disinfection units, low head lift pumps, lights, HYAC units and a percentage
"increase for other loads required for operation of a large water treatment facility. For the NIIP

30



Moncisco and NIIP Cutter Alternatives and the Cutter diversion in the SRJ and NIIP Amarillo
Alternatives treatment plants, a low lift pump will divert water from the wastewater polishing
ponds to the plant influent for recycling. For the NIIP Coury Lateral and NIIP Amarillo
Alternatives, two low lift pump stations will be required, one to transfer water from the off-channel
storage pond to the water treatment plant and one to recycle water from the wastewater ponds to
the water treatment plant. For the SJR PNM Alternative three low head lift stations will be
required, one to transfer water from the river diversion to the settling ponds, one to transfer water
from the settling ponds to the water treatment plant and one to recycle water from the wastewater
ponds to the water treatment plant. Electrical costs for the San Juan plant using infiltration
collectors includes one low lift pumping station used to transfer water from the wastewater
treatment ponds back into the plant for reuse. The power required to convey water from the
infiltration caissons to the treatment plant is not included in the costs provided in Table 10 or Table
11.

To provide uninterrupted treated water, the New Mexico Environmental Department requires
backup generators to be provided for all potable water treatment plants. These generators need to
be rated to meet the power requirements during the average daily flow or 70 percent of the design
flow.

5. Replacement of Equipment

Annualized equipment replacement costs include annual replacement of ultraviolet light bulbs, the
replacement of all hollow fiber cassettes every 10 years and the replacement of mechanical
equipment every 15 years. Details on the annualized cost of each are provided in Appendix C.

6. Dredging and Disposing of Sediment

When the settling and wastewater polishing ponds contain a maximum of 2 to 3 feet of sediment, a
dragline would be used to remove the sediment in the PNM settling pond and each of the
wastewater polishing ponds. The sediment would be dried on the sand drying beds and when dry,
would be transported off site for disposal. The estimated frequency for dredging and disposing of
sediment is every 10 days of storm runoff for the SRY PNM lead settling pond and every 15 years

for the wastewater polishing pond.
F. Miscellaneous

1. Chloramine Booster Stations

Each pumping plant would contain a chloramine booster station that would monitor the chloramine
residual of the incoming water and automatically add, as required, additional chlorine to maintain

the 0.5 ppm residual to the water being pumped by the plant. The capital and operation and
maintenance costs of these re-chloramination systems are included as part of the unlisted items in

the water treatment estimate.
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2. Blending of Water

Blending of good water quality produced by the proposed surface water treatment plants with low
quality ground water presently used by the City of Gallup and many of the Navajo Communities
may increase turbidity in the mixed water. Increased turbidity, a secondary MCL, in the blended
water will decrease the aesthetic quality of the water. In order to predict and compensate for any
reactions, a detailed water quality analysis for each well system is required. This data will then be
used in the “Rothberg, Tamburnini & Windsor Model for Corrosion Control and Process
Chemistry” to predict turbidity formation. If the modeling determines chemical addition(s) are
required to eliminate the formation of turbidity, follow up laboratory verification is required. A
copy of a report that models the blending of Colorado River Water with well water for the city of
Somerton is provided in Appendix C. ’

In order to provide funding for modeling and potential chemical injection systems, a 10 percent
unlisted additive is included in the capital cost for each treatment system and each demand. To
account for potential O&M costs of these systems, a 10 percent miscellaneous additive is provided.

3. Disinfection By-Product Treatment

Included in the unlisted percentage in the capital cost for each alternative is funding for the
installation of aeration systems and rechlorination systems at each service point to remove DBP’s
that may be created during conveyance

4. Pilot Plant Operation

Prior to final design of the selected alternative, a pilot study using the proposed treatment system
will be required to optimize each treatment process and collect design data. The pilot plant should
operate 24 hours a day over a minimum of 12 consecutive months to determine treatment
requirements with changing water conditions. The study will determine the most efficient chemical
to use for coagulation, determine chemical injection rates based on changing water quality,
determine backwash requirements and membrane cleaning requirements, determine wastewater
quality and production rates, verify the ability of the treatment system to meet current and future
regulatory standards, determine the potential for DBP formation during conveyance, provide data
to update capital and operation and maintenance costs, determine operation requirements, and
provide training for future operators of the full scale treatment system. A line item providing a
sum of $200,000 to fund the pilot study is included in the capital cost of each alternative.

S. Wastewater Discharges from the Water Treatment Plants
Water generated from cleaning the filters will be discharged to the wastewater treatment ponds for
treatment before being recycled or discharged. Domestic wastewater generated by the various

restrooms located around each site and “spent” citric acid from filter cleaning will be routed to
properly designed septic tanks and leach fields. Citric acid will be reused as much as possible.
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The wastewater treatment ponds as proposed in the study will have a minimum detention time of
six hours and are intended to settle out suspended solids and treat the water using naturally
occurring microorganisms. Depending on the location and operation of each treatment plant, the
discharge from the treatment ponds can be completely mixed with plant influent and re-treated, a
portion can be retreated with the rest being discharged, or all of the water from the wastewater
ponds can be discharged to supplement the source water or surface waters.

When the treated water is recycled back into the plant, the process of dissolved solids
accumulation due to chemical additions and evaporation will increase the total dissolved solids in
the wastewater pond as well as the TDS in the combined feed to the water treatment plant.

In an attempt to quantify the accumulation of TDS and potential discharge options from the
wastewater ponds, a modeling program was developed. The results of the program for the year
2020 is provided in Appendix C. For this report all treated wastewater will be discharged either
back to the source water or to natural drainages. With discharge after the ponds the expected
increase of TDS and biological oxygen demand over the source water is from 10 to 15 percent and
5 to 10 percent respectively. Actual increases are subject to weather conditions and can only be
determined by pilot plant and actual plant operation.

G. Appraisal Level Cost Estimates

1. Capital Costs

Estimated capital cost for each treatment plant and each demand alternative are provided in Table
9. Details of the estimated costs for each of the major components in each plant are provided in
Appendix C.

Table 9 Water Treatment Plant Capital Costs’

Alternative Capital Cost to meet year 2020 | Additional Capital Cost to
demands upgrade to 2040 demands

NIIP Moncisco, Cutter, and $24,478,100 $7,933,400
Coury Lateral

NIIP Amarillo $21,746,800 $7,145,600
SJR Infiltration? $21,748,700 $7,145,600
SIR PNM $22,689,800 $7,145,600
Cutter Diversion $5,963,700 $1,213,000

! Taxes and land costs are not included
% Does not include the capital cost of the infiltration system, which is included as a separate item.
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2. Annual Operation and Maintenance Costs
The estimated annual operation and maintenance requirement for each plant is summarized in

Table 10, using NTUA power rates, and Table 11, using CRSP power rates. Detailed
spreadsheets of each annual cost are presented in Appendix C.
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Table 10 Estimated Annual Operation and Maintenance Costs using NTUA Rates.

Operation and NITP NIIP NIIP SIRPNM | Cutter SJIR
Maintenance Tasks Moncisco | Coury Amarillo Alternative | Diversions | Infiltration
& NIIP Lateral
Cutter

Plant operators $695,000 | $695000 | $695000 | $695000 | $695000 | 3$695,000
(Requires 6 personnel)

Chemicals

Year 2020 $592,000 | $592,000 | $512,000 | $512,000 |$ 80,000 | $232,000
Year 2040 $ 935,000 | $ 935000 | $820,000 | $820,000 | $116,000 | $371,000
Power Costs @ Note 2
$.0185KW-hr

Year 2020 $253,000 | $274,000 | $219,000 | $297,000 | $ 34,000 $219,000
Year 2040 $399,000 | $433,000 | $350,000 | $476,000 [ $ 59,000 $ 350,000
Annualize Equipment

Replacement Costs.

Year 2020 $380,000 | $380,000 | $329,000 | $329,000 | $52,000 $329,000
Year 2040 $ 600,000 | $600,000 | $526,000 | $526,000 | $ 74,000 $526,000
Annualize Costs to

Remove/dispose of

Sediment in Setding Pond | Not Not Not Not Not

Year 2020 Required Required Required $173,000 Required Required
Year 2040 $173,000

Annualize Costs for

Cleaning WW Treatment
Ponds

Year 2020 $ 4,000 $ 4,000 $ 3,000 $ 3,000 $ 1,000 $3,000
Year 2040 $ 4,000 $ 4,000 $ 3,000 $ 3,000 $ 1,000 $3,000
Subtotal

Year 2020 $1,924,000 | $1,945,000 | $1,758,000 | $2,009,000 | $ 862,000 | $1.478,000
Year 2040 $2,633,000 | $2,667,000 | $2,394,000 | $2,693,000 | $ 945,000 | $1,945,000
Miscellaneous 10%

Year 2020 $192,000 | $195000 | $176,000 | $201,000 | $ 86,000 | $ 148,000
Year 2040 $263,000 | $267,000 | $239,000 | $269,000 |3 95000 [$195,000
Total Annual O&M Cost

Year 2020 $2,117,000 | $2,140,000 | $1,934,000 | $2,210,000 | $ 948,000 | $1,626,000
Year 2040 $2,896,000 | $2,934,000 | $2,633,000 {"$2,962, $1.040,000 | $2,140,000

Notes

1. All operation and maintenance costs are based on 24 hour a day operation at the average daily demand (design

demand divided by 1.3).

2. Does not include power costs for the infiltration intake system.
3. Costs rounded off to the nearest thousand dollars.
4. Costs include a monthly demand charge of $15.40 per KW or an annual demand charge of $184.80 per KW.
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Table 11 Estimated Annual Operation and Maintenance Costs using CRSP Rates.

Operation and NIIP NIIP NIIP SIRPNM | Cutter SIR
Maintenance Tasks Moncisco | Coury Amarillo Alternative | Diversion Infiltration
& NIIP Lateral of SJIR Alt
Cutter
Plant operators $695000 | $695000 | $695000 | $695000 3695000 |3695,000
(Requires 6 personnel)
Chemicals
Year 2020 $592,000 | $592,000 §$512000 | $512000 |$ 80,000 | $232,000
Year 2040 $935000 | $935000 | $820,000 | $820,000 | $116,000 | $371,000
Power Costs @ Note 2
$.0081 KW-hr
Year 2020 $ 76,000 }|S 84000 |$ 73,000 {3 91,000 | $10,000 $ 65,000
Year 2040 $119,000 | $134,000 | $117,000 |} $145000 {317,000 $ 105,000
Annualize Equipment
Replacement Costs.
Year 2020 $380,000 | $380,000 | $329,000 { $329,000 | 351,500 $ 329,000
Year 2040 $600,000 | $600,000 | $526,000 | $526,000 | $ 74,000 $ 526,000
Annnalize Costs to
Remove/dispose of
Sediment in Settling Pond | Not Not Not Not Not
Year 2020 Required Required Required $173,000 Required Required
Year 2040 $173,000
Annualize Costs for
cleaning WW Treatment
Ponds
Year 2020 $ 4,000 $ 4,000 $ 3,000 $ 3,000 $ 1,000 $ 3.000
Year 2040 $ 4,000 $ 4,000 $ 3,000 $ 3,000 $ 1,000 $ 3,000
Subtotal Estimated annual
cost
Year 2020 $1,747,000 | $1,755,000 | $1,612,000 | $1,803,000 | $ 838,000 | $1,324,000
Year 2040 $2,353,000 | $2,368,000 | $2,161,000 | $2,362,000 | $ 903,000 | $1,700,000
Miscellaneous 10%
Year 2020 $175000 |$176,000 |3161,000 | $180,000 |3 84,000 $ 170,000
Year 2040 $235,000 | $237,000 | $216,000 | $236,000 | $ 90,000 $ 192,000
Total Annual O&M Cost
Year 2020 $1,922,000 | $1,931,000 | $1,773,000 | § 000 1 $ 922,000 | $1,456,000
Year 2040 $2,588,000 | $2,605,000 | $2,377,000 | $2,598, $ 993,000 | $1,870,000
Notes T

1. All operation and maintenance costs are based on 24 hour a day operation at the average daily demand (design

demand divided by 1.3).

2. Does not include power costs for the infiltration intake system.
3. Costs rounded off to the nearest thousand dollars.
4. Costs include a monthly demand charge of $3.44 per KW or an annual demand charge of $41.28 per KW.
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VII. OVERALL OPERATIONAL CONFIGURATION

Each of the proposed Alternatives would be fully automated systems. The main water treatment
plants would operate automatically to maintain availability of treated water. The system
downstream of the treatment plants is a series of pumping plants, regulating or forebay tanks, and
community storage tanks. Each pumping plant operation along the main water transmission line is
controlled by float level switches in the forebay or regulating tank downstream from that plant.
During periods of low water demand from a local community, water altitude valves in the
community storage tanks would reduce flow into the storage tank at predetermined elevations by
shutting down pumps as demand decreases. As demand increases, staged pumps (one pump for
each increment of 10 ft¥/s) would start. The pumping plants would not need to be attended on a
full time basis, but would require physical inspection on a daily basis. Each pumping plant would
have one back-up pump and an emergency generator capable of meeting full load power
requirements for that plant in the event of a power outage.

A. Pumping Plants
There are four basic versions of pumping plants located throughout the NGWSP.

» The first group of pumping plants would include the pumping plants at the PNM and infiltration
gallery system San Juan River sites (See Drawings 9 and 12).

* The second group of plants would generally be downstream of the water treatment plants to
pump treated water into the lateral systems ( See drawings 14, 15, and 16).

» The numerous relift pumping plants are the third group and are needed to lift the water from
lower to higher elevations along the lateral and to overcome the frictional resistance lost in the

pipe lateral (See drawing 17, Typical Relift Pumping Plant).

* The last group of pumping plants are part of the delivery turnout and would provide 70 psi of
pressure to the community (See drawing 18, Typical Tumout Pumping Plant) .

The TSC used the Bureau of Reclamation computer program, “PUMPLT?”, to estimate the field
costs of the pumping plants. This program estimates costs of pumping plant construction based
upon historical data for plants with similar flows, heads, and number of pumping units. The
program output includes structural improvements, including the structure itself and civil site work,
waterways, pumps, motors, electrical access, and miscellaneous equipment.

B. Pumps
The pumps at the pumping plants were assumed to be equal size units with a maximum capacity of

10 cfs each. There is one standby pump unit at each pumping plant. The majority of the pumps
would be the horizontal split case type. Each pump would have a suction and discharge valve with
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an electric or hydraulic operator. The pumps in the relift pumping plants and the turnout deliveries
all would require a minimum of 15 feet of head on the suction side. Pumps would be controlled by
level switches that sense the water levels in the regulating, forebay, and storage tanks. Pumping
plant locations are shown in Appendix D. There are also two pumps (one plus standby) rated at
2.32 cfs at each infiltration well (Infiltration Gallery) system.

C. Air Chambers

A few waterhammer computer runs were made for typical size pumping plants and pipe systems,
and it was determined that a typical air chamber size would be a 20 foot diameter sphere. We
assumed that this would be an average size air chamber and used this size at all locations where an

air chamber would be needed.

D. Tanks

Forebay tanks would be required upstream of almost every pumping plant to supply water during
startup of the pumps and during shutdown to reduce waterhammer effects. Altitude valves would
be installed at most sites to prevent the forebay tanks from over topping. For this appraisal level
study, all of the forebay tanks were estimated to be 8-foot in diameter and 40-foot tall. In the next
level of study, each of these tanks would be sized on an individual basis.

Where possible, regulating tanks were placed at high points and gravity flow could then be used to
deliver water to lower points in the system. By assuming that the pumps in the pumping plants
would be 10 cfs or less and that the minimum run time was 15 minutes, the regulating tank
diameters were found to be 40 feet. Then depending on the number of pumps, the heights of the
tanks were computed. Tank heights ranged from 9 feet to 22 feet. The height included two feet
for bottomn dead space and five feet for overflow and top freeboard space. Tank water surfaces
would be the primary control for automatically stopping and starting the pumps.

Storage tanks were provided at the delivery turnouts for the communities that had existing water
distribution systems. These tanks store a five-day water supply for the community, which is then
boosted by the pumping plant to a pressure of 70 psi into the community water system.

It was assumed that the height of the storage tanks would be 20 feet, and the diameters were
computed based on the values for the five-day storage for the year 2020 demands.

Tank locations are shown on the drawings in Appendix D.

IX. ELECTRICAL

1. There are several locations that would be tapped to provide power for the pumping piants and
miscellaneous equipment. The NTUA is installing a 115kV line (energized at 69-kV) from
Tohatchi to Newcomb. This proposed powerline was assumed to be constructed by the time
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NGWSP begins construction. The NGWSP would extend this NTUA powerline along highway
666 north to Shiprock and south along the pipeline alignment to Window Rock and Nahodishgish
Chapter/Dalton Pass, New Mexico.

The pumping plants located in the eastern portion of the Navajo Nation would obtain power from
and existing 230-kV powerline owned by PNM. There are two locations where this powerline
could be tapped to provide power depending on the alternative and the distance of new
transmission line construction. The transmission line would include one overhead optical ground
wire for T1 fiber optic communications. A small switchyard with at least one circuit breaker
would be required to provide electrical protection for the downstream facilities.

2. Assumptions:

a. Taps would be made on the powerline for pumping plants, turnouts, and the infiltration
gallery.

b. Security systems, including video cameras, would be provided at each pumping plant.

c¢. Control and monitoring hardware at each site, including pumping plants, turnouts, and
the infiltration gallery, would include an Allen-Bradley SLIC-500 controller, or equal.

d. The infiltration system would require at least a transducer to monitor the condition at
each location. Cabling would be required to bring this information to a central point for
transmission to the master station.

3. A SCADA system would be provided and installed in the existing NTUA facilities in Fort
Defiance.

4. Each plant would have a backup engine-generator to provide full plant operation in the event of
a power failure.

The Bureau of Reclamation Farmington Construction Office provided additional information on
transmission line lengths and substations as stated below:

The following are the length of miles and substations for each altemnative:

San Juan River Alternative - 107 miles and 1 substation near Nageezi
Infiltration System Alternative - 107 miles and 1 substation near Nageezi
NIIP Moncisco Alternative - 73 miles and 1 substation near Moncisco
NIIP Coury Lateral Alternative - 74 miles 1 substation near Nageezi
NIIP Cutter Alternative - 93 miles and 1 substation near Nageezi

NIIP Amarillo Altemative - 107 miles and 1 substation near Nageezi

39



The substations would tap power from a 230 kV line owned by PNM and would convert to
69kV. Kutz substation would be used to serve the pumping plant near the Coury Lateral
on the NIIP Coury Lateral Alternative. Transmission line lengths may change due to
pumping plant location changes.

Transmission line locations to be constructed are shown on drawings 19 through 24.

X. PIPELINES
A. General

The Farmington Construction Office created electronic files which contained the pipe alignments
and topographic information for all of the pipe laterals. The TSC combined these files and created
AutoCAD (Release 15.0) drawings for the general plans for each alternative and profiles for each
of the laterals. These drawings were then used to determine pipe lengths and head classes. These
drawings are included in Appendix D.

B. Hydraulics

The Hazen-Williams equation was used to compute the loss due to friction in the pipe laterals.

The TSC used as a guideline that the design velocity should be about 5 feet per second or less and
the maximum pump lift would be about 400 feet. The minimum system pressure along the pipe
laterals was 15 feet. Pipe friction losses were limited to about 25 percent of the total dynamic head

for the pumps.
C. Pipe Types

When computing the hydraulics, it was assumed that all of the lateral pipe would be mortar lined
steel pipe with full inside diameters. In using a Hazen-Williams Coefficient of 140 and steel pipe
with full inside diameters, it is felt that the resulting friction losses are conservative. By limiting
the pump lift to about 400 feet of head and adding 30 percent for an upsurge allowance, the head
class (pressure class) for the pipe was generally limited to 525 feet (235 psi). However, in areas
where the topography results in large decreases in the ground surface elevations, pipe head classes
often reach values much higher than 525 feet. The pipe head classes, pumping plant locations,
pump heads, and pipeline alinements will be more precisely defined in the next level of study.

Steel pipe can be manufactured in all of the pipe diameters and head class increments that have
been estimated for this project. At the present time, some of the newer pipe types are not available
in the larger diameters and higher pressure ratings. Polyvinyl Chloride (PVC) pipe is currently
limited to 48-inch diameter with a 125 psi pressure rating and 42-inch diameter with a 165 psi
pressure rating. Polyethylene (PE) pipe is currently limited to 42-inch, 48-inch, and 54-inch
diameters, each with a 64 psi pressure rating. Fiberglass pipe is currently limited to 54-inch
diameter with a 200 psi pressure rating and 30-inch diameter with a 250-psi pressure rating. In
some instances, pipe manufactures may have the capability to make larger diameters with higher

40



pressure ratings.

Since cathodic protection is not required for these non metallic type pipes, they should be
considered as at least an option in most of the pipe diameters in the next level of design for this
project. Also, every year pipe manufacturers are making larger diameter pipes with higher

pressure ratings. These non metallic type pipes generally have a lower coefficient of friction, but in
some instances do not have full inside diameters. When more precise design data is available in the
next level of design, all of these factors should be considered when computing the hydraulics.
Because the pipe types cannot be predicted at this time, no costs were included for cathodic
protection. Any costs for cathodic protection of steel pipe were assumed to be included in the

10% allowance for unlisted items.

Since PE pipe is currently available in the higher pressures in 24-inch diameter and smaller sizes,
PE pipe costs were used for 24-inch pipe and smaller for this level of study. Steel pipe prices were
used for all pipe greater than 24-inch in diameter. The appurtenant structures and mechanical
equipment associated with the pipeline are covered under unlisted items in the cost estimates.
These would include such items as air valves, blowoffs, drains, flow meters, pressure reducing
valves, altitude valves, and sectionalizing valves.

D. Eax;thwork

Quantities for pipe earthwork, including rock excavation, were based on a typical trench section
with an average depth of cover of 5 feet.

E. Operation and Maintenance

Annual operation and maintenance costs for pipelines were estimated to be 0.5 percent of the
initial pipe cost. These costs are include in Tables 1a and 2a.

XI1. GALLUP REGIONAL SYSTEM, TRANSMISSION AND STORAGE FACILITIES

The Northwest New Mexico Council of Governments NWNMCOG) secured a USDA Rural
Business Enterprise Grant for planning and preliminary design work associated with delivery and
distribution of treated NGWSP water to areas within the City of Gallup and adjacent NTUA
systems. DePauli Engineering & Surveying Co. of Gallup, NM produced a report entitled
“Preliminary Design and Report For The Navajo-Gallup Water Supply Project, City of Gallup
Transmission and Storage Facilities”, dated January, 2002 (DePauli Report). The DePauli Report
can be found in Appendix F.

The DePauli Report’s preliminary designs and cost estimates begin near Gamerco Townsite at the
Yah-ta-hey Junction and go through the City of Gallup to the NTUA systems located in
Churchrock on the east, Manuelito and Spencer Valley on the west, and Redrock on the south.
Figure I from the DePauli Report shows the Gallup Regional system and the five delivery locations
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for the Navajo Communities. The following are the Navajo Communities served through the
Gallup Regional system: Manuelito, Redrock, Breadsprings, Chichiltah, Iyanbito, Church Rock,
Pinedale, and Mariano Lake. The Gallup Regional System’s demand is based on delivering 7500
acre-feet of water per year to the City of Gallup, and the Navajo Community deliveries were based
on year 2040 demands. The Navajo Communities have a peak demand of 8.36 cubic feet per
second and the City of Gallup has a peak demand of 13.47 cubic feet per second. In this report,
the DePauli Report flow values were used for both years 2020 and 2040.

A summary for the Gallup Regional System’s costs is shown Table 5 of the DePauli Report. For
the most part, Reclamation used the quantities contained in the DePauli Report. However the
following refinements were made to the DePauli Report’s construction cost estimate to be
consistent with the Reclamation cost estimates for the other parts of the NGWSP:

- DePauli Report unit prices included New Mexico State Gross Receipt Taxes of 6.4
percent. This tax was backed out of the unit prices to allow taxes to be added for the
entire project as one lump sum.

- When the DePauli Report’s unit costs are used, they were indexed from December 2000
to October 2001.

- The DePauli Report’s unit cost for pipelines included earthwork and furnishing and
installing ductile-iron pipe. Reclamation used the diameters and lengths provided and
applied unit costs for furnishing and installing pipe with an assumed head class of 275 feet
with 10 feet of cover. Earthwork quantities for the pipeline were computed as separate
items. An estimate of 15% rock excavation was also assumed.

- The DePauli Report’s estimate for crossings and bores were used with the exception of
backing out the taxes and indexing.

- The number of water storage tanks and their capacities were used. Reclamation
computed the size (diameters and heights) of the tanks based on the reported volumes and

applied the applicable unit costs.

- The DePauli Report’s estimates for pumping plant construction and upgrading existing
pumping plants were used with the exception of backing out the taxes and indexing.

- The DePauli Report’s estimates for valve and metering stations and surge control station
were used with the exception of backing out the taxes and indexing.

- The cost of the Gallup SCADA system was not used because it is assumed to be included
in the total project SCADA system estimated by Reclamation.
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Reclamation’s estimated cost of constructing the Gallup Regional System, Transmission and
Storage Facilities is as follows:

Excavation, common $271,200
Excavation, rock $192,000
Backfill, common $219,000
Furnish and install pipe $3,468,762
Crossings and Borings $684,400
Tanks (Reservoirs) $5,990,000
Pump Stations $670,240
Valves and Metering Stations $542,800
Surge Control Station (T1-T2) (24") $84,960
SCADA System (included in BOR SCADA) $0
Subtotal Field Cost $12,123,362
Rounded Total $12,000,000
Mobilization (% 5%) $600,000
Unlisted Items (= 10%) $1,400,000
Contingencies (x 20%) $2,500,000
Rounded Pre-tax Field Cost $16,500,000
Non-Contract Costs (+ 30%) $5,000,000
Pre-tax Total $22,000,000

The DePauli Report also had estimates for annual operation, maintenance and replacement
(OM&R) expenses for the transmission and storage facilities within the City of Gallup. These
OMA&R estimates were not used by Reclamation, but were instead estimated in a different manner,
as described later in this report. To be consistent with the entire project, Reclamation calculated
annual OM&R cost from pumping plant data presented in the DePauli Report, but again used
calculation methods described later in this report.

XII. FIELD COSTS

Summaries of the field costs for the years 2020 and 2040, excluding the Gallup Regional System,
are shown in Tables 12 and 13 for each of the six alternatives.

XIII. NON-CONTRACT COSTS

Non-contract costs, include costs for items such as facilitating services, investigations, preparation
of designs and specifications and construction supervision. To determine a realistic value for non-
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contract costs for NGWSP, the Western Colorado Area Office reviewed non-contract costs
resulting from the construction of the Dolores Project. The Dolores Project was a large project in
Southwestern Colorado constructed in the 1980’s and early 1990%. Individual features of Dolores
Project had non-contract costs ranging from as low as 16.5% to as high as 82.6% of the feature’s
field costs. The later features such as the Dove Creek Pumping Plant and associated laterals and
Towaoc Laterals (gravity pipelines) are considered similar to the proposed construction of
NGWSP. These later Dolores Project features had non-contract costs of approximately 30% of
the field costs.

For the purposes of this study, the non-contract costs were assumed to be 30% of the field costs.
This value was also applied to the City of Gallup field costs (see Tables 1 and 2).



TABLE 12 SUMMARY OF FIELD COSTS BASED ON YEAR 2020 DEMAND*

Item NIIP Monc;;co NIIP Coury NIIP Cutter | NIIP Amarillo SJR PNM SR Infiltration
Alternative | Lateral Alternative |  Alternative Alternative Altemnative Alternative

Pipelines $100,745,160 $109,386,620 | $122,079,120 $96,050,930 | $76,168,350 | $69,725,300
Pumping Plants $9,910,000 $7,750,000 $10,960,000 $9,770,000 | $15,890,000 | $15,250,000
Water Treatment Plants $24,478,100 $24,478,100 $24,478,100 $27,710,510 { $28,653,500 | $27,712,400
Tanks and Air Chambers $32,675,000 $41,775,000 $41,660,000 $24,690,000 | $30,720,000 ; $30,875,000
Infiltration Well System $18,268,500
Transmission Lines $12,103,800 $13,579,400 $14,444 400 $16,524,200 | $16,524,200 | $18,139,400
Moncisco Dam $44,942,000
Storage Pond $20,422,700 $20,422,700
Tumout Structure $852,400
Winterization $240,000 $48,000 $600,000
Unlisted Items (£10%) $24,145,985 $21,608,225 $25,878,425 $25,031,660 | $17,791,530 | $21,029,025
Mobilization (£5%) $11,000,000 $11,000,000 $10,500,000 $9,800,000 $8,400,000 $9,000,000
Contract Cost $260,000,000 $250,000,000 | $250,000,000 | $230,000,000 | $195,000,000 | $210,000,000
Contingencies (£20%) $50,000,000 $50,000,000 $50,000,000 $40,000,000 | $35,000,000 | $40,000,000
Total Field Cost $310,000,000 $300,000,000 { $300,000,000 | $270,000,000 | $230,000,000 | $250,000,000

* DOES NOT INCLUDE GALLUP REGIONAL FIELD COSTS (SEE TABLES 1 AND 2)
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TABLE 13 SUMMARY OF FIELD COSTS BASED ON YEAR 2040 DEMAND*

Item NIIP Moncisco NIIP Coury NOP Cutter | NIP Amarillo SIR PNM SIR Infiltration
Alternative | Lateral Alternative |  Alternative Alternative Alternative Alternative

Pipelines $128,332,550 $155,156,930 | $199,767.570 | $103,145,230 | $90,515,700 | $81,958,850
Pumping Plants $13,230,000 $10,570,000 $15,765,000 $13,760,000 | $21,840,000 | $20,750,000
Water Treatment Plants $32,411,500 $32,411,500 $32,411,500 $36,069,110 { $37,012,100 | $36,071,000
Tanks and Air Chambers $45,275,000 $44,805,000 $44,835,000 $37,300,000 | $46,330,000 | $46,485,000
Infiltration Well System $29,807,150
Transmission Lines $12,103,800 $13,579,400 $14,444 400 $16,524,200 | $16,524,200 | $18,139,400
Moncisco Dam $50,679,500
Storage Pond $20,422,700 $20,422,700
Turnout Structure $852,400
Winterization $240,000 $48,000 $600,000
Unlisted Items (x10%) $33,967,695 $29,054,515 $27,276,575 $21,278,760 | $26,429,170 | $24,656,815
Mobilization (x5%) $14,000,000 $14,000,000 $15,500,000 $11,500,000 { $10,500,000 | $11,500,000
Contract Cost $330,000,000 $320,000,000 | $350,000,000 | $260,000,000 | $250,000,000 | $270.000,000
Contingencies (+20%) $60,000,000 $60,000,000 $80,000,000 $60,000,000 | $50,000,000 | $50,000,000
Total Field Cost $390,000,000 $380,000,000 | $430,000,000 { $320,000,000 ; $300,000,000 | $320,000,000

* DOES NOT INCLUDE GALLUP REGIONAL FIELD COSTS (SEE TABLES 1 AND 2)
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XIV. ANNUAL OPERATION, MAINTENANCE, AND REPLACEMENT COSTS

Annual operation, maintenance, and replacement (OM&R) costs for pumping plants were
generated by the Bureau of Reclamation computer program called PMPOM. The computer
program is derived from information in “Guidelines for Estimating Pumping Plant Operation and
Maintenance Costs”, by John Eyer; 1965, Bureau of Reclamation. Estimates of annual OM&R
costs were derived from records of 174 existing electric and hydro-powered pumping plants. The
procedures cover direct OM&R costs for pumps, motors, accessory electrical equipment, and plant
structures for plants up through 15,000 total horsepower, and consider wage rates and price levels.
Price levels were updated from 1965 to 2001 levels. For the NIIP Alternatives, annual OM&R
costs were calculated for the additional costs to be incurred by year round operations of the
existing NIIP conveyance facilities. For additional details, see Appendix G. Energy costs for the
existing NIIP facilities were calculated based on CRSP rates only. For all other parts of the
system, energy costs were calculated using both CRSP and NTUA rates. The costs are for the
maximum pump discharge using the peak pumping rate, except for the power costs, which were
determined as outlined below.

XV. POWER COSTS

It was necessary to determine the fraction of pumping at peak demand that would be necessary to
deliver the annual Diversion.

The fraction of pumping at peak demand is given by the following equation:

Qo

Bc =
Qpeak _acft

Where: P, is the fraction of peak pumping.
Q,p is the annual diversion in acre-ft/year.
Q,esx_ucn 1S the peak pumping rate in acre-ft/year.

The cost of power consists of two components. The first cost is the cost of power based on the
rate charged per kilowatt-hour of usage. The second is the demand charge that is charged on a per
kilowatt per month basis.

A. The Peak Power Demand

The Peak Power demand is given by the following equation:

_ }/prk_,csz

Ppwd,,fr—lbs/s - e

Where: P, s i the peak power demand in: ft-lbs/sec
¥,, is the unit weight of water in lbs/ft’ (62.4)
Qi s, iS the peak pumping discharge in ft'/sec
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H is the pumping head in feet..
e is the efficiency.

Since 1 horsepower (HP) is equal to 550 ft-Ibs/sec.

P n Ppwd_ﬁ—-lbs/s
prd_HF 550

Where : P, yp is the peak power demand in Horse Power.
Since; | HP =0.746 KW (KW is kilowatts), then:

P, xw=0746P, . ..

Where: P, xw is the peak power demand in Kilowatts.

B. Kilowatt-Hours of Energy Consumption per Year

The kilowatt Hours of consumption is given by the following equation:

E ., = 8760P P pwd_KW

Where: E,,,. is the energy consumption per year in kilowatt hours
P, is the fraction of pumping at Peak Demand (as determined previously).
P,.q_xw i8 the peak power demand in kilowatts.
C. Cost of Power (Based on Charge per kilowatt-hour)

The Cost of Power (Based on the rate per kilowatt hour) is given by the following equation:
C,_outr = Riwnr Erours

Where: C, .4, is the cost of power based on the rate per kilowatt Hour.
R, is the rate per kilowatt hour.

D. Demand Charge (Yearly)
The yearly demand charge is given by the following equation:

Cp= 12Ppwd_waD

Where: C, is the yearly demand charge
R}, is the monthly demand charge in dollars per kilowatt.
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The total yearly power costs (C;) are given by the flowing equation:

Example:

Cr=C o +Cp

The annual power costs for both CRSP and NTUA rates were computed for the San Juan River
Pumping Plant (Pumping Plant 01) for the year 2040. )

The following values were used:

Rate Power Cost Demand Charge
(Dollars per Kilowatt (Dollars per Kilowatt per
Hour) month)
CRSP 0.0081 3.44
NTUA 0.0185 15.40

Peak Flow Rate = 59.18 ft¥/s

Efficiency (e) = 80% (combined for both pumps and motors)

Pumping Head (H) = 442 ft.

Annual Diversion (Q,p) = 33,118 Acre-ft.

Qpeax o = (peak flow rate in acre-ft/year) = (59.18*86,400*365)/43,560= 42,844 acre-ft/year
Therefore P, (fraction of peak pumping) = 33,118/42,844=0.773

Peak Power Demand= (62.4*59.18*442)/0.8 = 2,040,290 ft-1bs/sec

Peak Power Demand = 2,040,290/550 = 3,710 horsepower

Peak Power Demand = 3,710*0.746= 2,767 kilowatts

Kilowatt hours of consumption (per year) = 8,760%0.773*2767= 18,738,830 kw-hours
Power Cost based on charge per kilowatt Hour (C,;,.):

CRSP Rate: 0.0081*18,738,830 =3$151,785

NTUA Rate: 0.0185*18,738,830 = $346,668
Demand Charge (Cp) : CRSP rate: 12*3.44*2767= $114,237
NTUA rate: 12%15.40*2767 = $511,411

Total Yearly Power Costs: CRSP rate: $151,785 + $114,237 = $266,022
(PPO1, Year 2040) NTUA rate: $346,668 + $511,411 = $858,079
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The pipe diameters, pumping plant locations, pump heads, and monthly energy requirements will
be more precisely defined in the next level of study. The summations for all of the pumping plants,
as well as the costs associated with winterization of the existing NIIP facilities, are shown below

for both 2020 and 2040 demands in Tables 14 and 15.

TABLE 14 SUMMARY OF ANNUAL OM&R COSTS FOR YEAR 2020 DEMAND

P —————eeeemeem e s

NIIP Moncisco | NIIP Coury | NHP Cutter NIIP SIRPNM | SJR Infiltration
Alternative Lateral Alternative Amarillo Alternative Alternative
Alternative Alternative

Annual OM&R $1,365.800 $991,900 | $1,095200 | $1,710,300 | $1,979.800 $2,042,900
Energy (NTUA) $2,102,100 | $1,700,500 | $2,442,400 | $2.170,000 | $3.479.600 $3,333,800
Energ SCRSP) $711,300 $691,100 $756,700 $672,000 | 31,078,000 $1,032,900
City of Gallup $306,200 $306,200 $306,200 $306,200 $306,200 $306,200
Annual OM&R

Energy NTUA) |  $76.600 | 576600 | 876600 | $76.600 | 76600 |  $76,600
Energy (CRSP _$23.800 |  $23800 |  $23.800 | $23.800 |  $23,800 $23,800
tal (NTUA) | $3.850,700 | $3,075.200 | $3,920,400 | $4.263.100 | $5,842,200 $5.759.500

Total (CRSP) | $2,407,100 | $2.013.000 | $2.181,900 | $2.712,300 | $3.387,800 |  $3.405.800

TABLE 15 SUMMARY OF ANNUAL OM&R COSTS FOR YEAR 2040 DEMAND

Item NIIP Moncisco | NIIP Coury | NIIP Cutter NIIP SJRPNM | SIR Infiltration
Alternative Alternative Alternative Alternative

Annual OM&R $1,449500 | $1,653,500 | $1,157,100 | $1,828,300 | $2,120,800 $2,183,500

Energy (NTUA) $3,118,300 | $2453,100 | $3,657.800 | $3,303,000 | $5,169,200 $4,874,600

$1,601,500 $1,510,200

$1.133,300

$962.700 $1,023,000

$306,200

Annual OM&R |

_____
e
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XVI. FUTURE REFINEMENTS IN DESIGNS AND COST ESTIMATES

When the preferred Alternative has been identified, the designs and cost estimates for that option
will be performed in greater detail. The following are some of the items to be included in that

effort:

Update costs to reflect the most recent interest rates, tax information, power costs, and
flow rates.

Refinement of hydraulic analyses (including an economic analysis of pumping costs vs.
initial cost of pipe). This could impact both the number and size of the pumping plants.

Refinement of OM&R costs for pumping plants, treatment plants, etc.

Additional water quality data for the San Juan River will be available. Water treatment
plant sediment handling costs will be reevaluated based on the results of the new data.

The pipeline alinement will be refined based upon possible impacts from cultural resources,
endangered species, and existing facilities.

Refinement of pipe unit costs, including revisions to installation (earthwork) costs.

Refinement of rock excavation areas based upon more detailed information
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XVII. LIST OF APPENDICES
Appendix A - Figures and Drawings
Appendix B - Cost Estim'ate Worksheets (Bound as a separate document)
Appendix C - Water Treatment (Bound as a separate document)
Appendix D - Engineering (Bound as a separate document)
Appendix E - Infiltration Gallery (Bound as a separate document)

Appendix F - City of Gallup Transmission and Storage Facilities, Revised January, 2002, by
DePauli Engineering and Surveying Co. (Bound as a separate document)

Appendix G - Moncisco Reservoir and NIIP Operations (Bound as a separate document)

Appendix H - Evaluation of Existing PNM Diversion and Sedimentation Facility (Bound as a
separate document)
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
New Mexico Ecological Services Field Office
2105 Osuna NE

Albuquergue, New Mexico 87113
Phone: (505) 346-2525 Fax: (505) 346-2542

December 3, 2002
Memorandum
To: Area Manager, Western Colorado Area Office, Bureau of Reclamation, Grand
Junction, Colorado
From: Field Supervisor, New Mexico Ecological Services Field Office, U.S. Fish and

Wildlife Service, Albuguerque, New Mexico

Subject: Planning Aid Memorandum for the Navajo - Gallup Water Supply Project
Environmental Impact Statement (EIS), New Mexico

The attached Planning Aid Memorandum (PAM) identifies information needs and recommended
guidunce that should be addressed in the Navajo - Gallup Water Supply Project EIS to protect
fish and wildlife resources. The PAM also provides planning input that can be incorporated into
the National Environmental Policy Act (NEPA) activities associated with the development of the
EIS. A Fish and Wildlife Coordination Act Report will also be prepared by the Service for
inclusion in the EIS process.

We appreciate the opportunity to provide information and suggestions concerning fish and
wildlife resources. If you have any questions, please contact John Branstetter at (505) 346-2525

ext. 4753. .
Joy Nicholopoulos
Attachment

cc: (w/atch)
Director, New Mexico Department of Game and Fish, Santa Fe, New Mexico
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BACKGROUND

The Navajo Nation and the City of Gallup (Gallup), New Mexico, currently rely on a rapidly
diminishing groundwater supply to meet current water needs. Groundwater depletion has been
occurring for a number of years and other water sources are needed to meet future water
demands. In 1971, the Bureau of Reclamation (Bureau), under Public Law 92-99, was
authorized to conduct a feasibility study to provide water to the Navajo Nation and Gallup (U.S.

Fish and Wildlife Service (USFWS) 1981).

In the 1970's, the Bureau, under Public Law 92-99, began development of an Environmental
Impact Statement for the Gallup - Navajo Indian Water Supply Project, a precursor to the current
Navajo - Gallup Water Supply Project. Feasability and appraisal reports were developed for the
project in the 1970's and 1980's, but none of the reports moved forward (Bureau 2000).

Other activities and programs have developed in the San Juan Basin which have direct bearing
on the Navajo - Gallup Water Supply Project. One such program is the San Juan River Basin
Recovery Implementation Program (SJRBRIP). The SJRBRIP was initiated in 1992 to conserve
Colorado pikeminnow (Ptychocheilus lucius) and razorback sucker (Xyrauchen texanus)
populations in the basin, while proceeding with water development in compliance with Federal
and State laws, interstate compacts, Supreme Court decrees, and Federal trust responsibilities to
the Southern Utes, Ute Mountain Utes, Jicarillas, and Navajos (Holden 1999).

The SJRBRIP has identified factors that limit Colorado pikeminnow and razorback sucker
recovery (Bureau 2002). To conscrve and recover endangered fish species in the San Juan River,
the SJRBRIP has recommended that water relcases from Navajo Reservoir mimic the river’s
natural hydrograph (Holden 1999). The flow recommendations call for peak spring flows and
summer, fall, and winter baseflows in the river between Farmington, New Mexico, and Lake
Powell, Utah. Peak spring flows will clean existing cobble sources, build cobble bars, change
channel configurations, provide channel diversity, introducc nutricnts into the system, and
maintain clean backwaters and low-velocity habitat for larval fish in secondary channels (Holden
1999). The recommended baseflows will ensure that backwater nursery habitats will be
maintained and enhanced (Holden 1999).

To facilitate water releases from Navajo Reservoir and meet the SJRBRIP flow
recommendations, the Bureau is developing an EIS for the reoperation of Navajo Dam and
reservoir. Modifying the operating procedures of Navajo Dam and reservoir will allow sufficient
water releases to occur at times, quantities, and durations necessary to conserve Colorado
pikeminnow and razorback sucker and their designated critical habitat in the San Juan River
(Bureau 2002). Operational changes will also allow water development to proceed in the basin
in compliance with applicable laws, compacts, court decrees, and Indian Trust Asset

responsibilities (Bureau 2002).



3

The Navajo - Gallup Water Supply Project will provide approximately 40,000 acre-feet of water
per year (afy) to the Navajo Nation and Gallup to meet long-term, municipal and industrial needs
(Bureau 2000a). Water supplied by the project will also support economic growth and improve
the standard of living for current and future populations in the project area (Bureau 2000a).

The four alternatives currently being analyzed in the Navajo - Gallup Water Supply Project EIS
include a no action alternative, a water conservation alternative, a Navajo Indian Irrigation
Project (NIIP) alternative (structural), and a San Juan River Diversion (SJRD) alternative
(structural). Two potential points of diversion have been identified for the SJRD alternative.

Under the NIIP altemnative, water would be diverted from Navajo Reservoir through the NIIP
Main and Burnham Lateral Canals and delivered to an 8,800 acre-foot reservoir to be constructed
as part of this alternative. From the reservoir, water would be piped south to an existing natural
gas line corridor. The waterline would follow the gas line corridor to the vicinity of Twin Lakes,
New Mexico, where it would turn south to Yah-ta-hey, New Mexico. At Yah-ta-hey, it would
connect to smaller waterlines and proceed west along Highway 64 to Window Rock, Arizona,
and south along Highway 666 to Gallup. Three additional spur waterlines would connect to the
mainline, including a pipeline from Naschitti, New Mexico, north along Highway 666 to
Sanostee, New Mexico; a pipeline from Twin Lakes cast along Indian Route 9 to Dalton Pass,
New Mcxico; and a pipeline along Highway 44 to Nageezi, New Mexico, then south to Torrcon,

New Mexico.

Under the SJRD altcrnative, water would be diverted from the San Juan River at the Hogback or
Public Service Company (PNM) Diversion. From the diversion, water would be piped south
along Highway 666 to Yah-ta-hcy. At Yah-ta-hey, the main watcerline would connect to spur
watcerlines extending to Window Rock and Gallup. An additional waterline originating at Cutter
Rescrvoir would be constructed to provide water to the eastern portion of the Navajo
Reservation. Water would be transported via pipeline to Huerfano, New Mexico, and follow
Highway 44 to Nageezi. From Nageezi, water would be piped south to Torreon.

A baseline San Juan River depletion level of 845,890 afy has been established to allow sufficient
flow in the river to protect fish and wildlife resources (Bleisner 2001). Bleisner (2001) estimates
that current annual depletions in the San Juan River tota] approximately 600,590 afy. Water
depletions associated with the Navajo - Gallup Water Supply Project will be covered by available
unused depletions (Bleisner 2001). As a result, the baseline depletion level will not be exceeded

as a result of the project (Bleisner 2001).

Although the baseline depletion level will not be exceeded, impacts to fish, wildlife, and
vegetation resources could still occur as a result of the project. Impacts to aquatic organisms
may include entrainment of fish or other aquatic species in diversion canals and/or impingement
on screens, reduced habitat availability and quality, and reduced accessibility to important
habitats. Multiple indirect impacts, some of which may develop over a long time period, could
also occur. These impacts may occur as a result of long-term geomorphic and/or hydrologic
changes caused by altered sediment transport in the river up- or downstream of the point-of-

diversion.




Direct impacts to wildlife and vegetation in the project area may include habitat loss caused by
vegetation removal, water inundation or dessication, and/or soil disturbance associated with
construction activities. Indirect impacts to wildlife and vegetation, some of which may develop
over a long time period, could also occur. Indirect impacts may occur as a result of hydrologic
changes up- or downstream of the point of diversion which cause suitable habitat in certain areas
to be lost while suitable habitat in previously unoccupied areas develops.

Ecosystems Research Institute (ERI) was contracted to develop an Environmental Assessment
(EA) for the Navajo - Gallup Water Supply Project. The purpose of the EA is to identify fish,
wildlife, and vegetation resources in the project area, identify potential project related impacts to
those resources, and describe how impacts will be mitigated. A draft EA which contains
information on fish, wildlife, and vegetation resources has been developed (ERI 2001). A final
EA which identifies and evaluates direct and indirect impacts to these resources, and identifies
mitigation measures to minimize impacts, will be completed.

Information on fish, wildlife, and vegetation resources in the project area is provided below. The
following resource information is based on the draft EA and other published and unpublished
sources. The following information should be used during the planning process to identify where
impacts may occur, develop measures to avoid or minimize impacts, promote recovery of listed

species, and conserve sensitive species.

Vegetation

Between the fall of 1999 and summer of 2000, ER] conducted ficld surveys for habitats or
possible habitats of cndangered, threatened, and scnsitive floral and faunal specics in the
proposcd pipeline alignments of the Navajo - Gallup Water Supply Project (ERI 2001).
Sensitive vegetative species identified during the surveys are shown in Table 1.

Field surveys and Gap Analysis Project (GAP) data were used to quantitatively delineate
vegetation communities along the NIIP and SJRD pipeline routes (ER1 2001). Dominant
vegetative communities along the NIIP pipeline route include Great Basin lowland/swale
grassland (45.7%), Great Basin foothill-Piedmont grassland (27.2%), and Great Basin
microphyllous desert scrub (18.2%), respectively. Dominant vegetative communities along the
San Juan Diversion pipeline route include Great Basin microphyllous desert scrub (46.3%), Great
Basin lowland/swale grassland (22.0%), and Great Basin broadleaf deciduous desert scrub

(13.1%), respectively (ERI 2001).

The majority of the pipeline and laterals for both the NIIP and SIRD alternatives will be located
in semi-arid grassland desert scrub habitats. Project related impacts to these habitats should be
identified during planning. Minimization measures should be developed to reduce impacts to
vegetation, particularly native vegetation.
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Table 1. Vegetative endangered, threatened, and species of concern identified during ERI
surveys of the pipeline alignments for the structural alternatives (ERI 2001).

Pipeline Alignment Species Status
*Cutter Lateral Beautiful (Aztec) gilia Species of Concern
(Gilia formosa)

*Cutter Lateral tBrack’s fishhook cactus Species of Concern

(Sclerocactus cloveriae var.
brackii)
**NIIP San Juan milkweed Species of Concern
(Asclepias sanjuanensis)
***SJRD Mesa Verde cactus Threatened

(Sclerocactus mesae-verdae)

*  The Cutter Lateral pipeline alignment is a common element of both structural alternatives
** The NIIP alignment does not include the Cutter Lateral in this table

*** The STRD alignment does not include the Cutter Lateral in this table

1+  Only potential habitat for the Brack’s cactus was identified, no plants

Riparian and wetland habitats may be impacted in the project area as well. Riparian vegetation
ncar the project site is dominated by salt cedar (Tamarix chinensis), Russian olive (Elacgnus
angustifolia), cottonwoods (Populus fremontii and P. angustifolia) and willows (Salix
amygdaloides and S. exiqua) (Ryden 2000). Ecosystems Research Institute noted that additional
investigative ficld work will need to be conducted in the riparian zone of the San Juan River
corridor for threatened and endangered species and wetland identification (ERI 2001a). Wetland
and riparian habitats that may be impacted by the project should be delineated as part of the

proposed field work.

Terrestrial and Aquatic Wildlife

The Bureau (1983) conducted habitat investigations within a portion of the project area for the
Navajo - Gallup (formerly Gallup - Navajo) Water Supply Project. Through their investigations,
the Bureau identified that 150 bird and 64 mammalian species had been reported in the project
area (ERI 2001). As a part of their project area investigations, the Bureau reviewed New Mexico
Department of Game and Fish hunter survey reports from the late 1960's and early 1970's to
evaluate wildlife density (ERI 2001). Hunter survey reports revealed low densities of game
species in the project area (ERI 2001). These reports were a useful indicator of game density in
the study area when quantitative data was unavailable.

A review of current literature should be conducted to determine 1f changes in species diversity or
abundance have occurred over the last several decades. If up-to-date literature is not available,




then studies should be developed or hunter survey reports from recent years should be reviewed
to determine if changes in wildlife abundance have occurred.

The proposed route was surveyed for habitats or potential habitats of raptors and threatened and
endangered species during the ERI surveys (ERI 2001). Sandstone cliffs, trees, and power lines
were observed for nests, eyries, perching and roosting sites within one quarter mile of the
proposed pipeline routes (ERI 2001). Wildlife species observed or identified as being present are

shown in Table 2.

No federally listed wildlife species were observed during the ERI surveys; however, small stands
of willows were encountered along wetlands near proposed pipeline crossings (ER1 2001).

These willows may provide important habitat for endangered southwestern willow flycatcher
(Empidonax traillii extimus). Willows and other riparian vegetation which may provide habitat
for southwestern willow flycatcher should be delineated, and measures should be developed
during the planning process to minimize and mitigate for impacts to these habitats.

Table 2. Wildlife species observed or identified as being present during ERI surveys
of the pipeline alignments for the structural alternatives (ERI 2001).

Pipcline Alignment Species

*Cutter Lateral, **NIIP

ferruginous hawk (Buteo regalis)

**NIIP, ***SJRD

golden cagle (Aquila chrysactos)

*Cutter Latcral, **NIIP, ***SJRD

red-tailed hawk (Buteo jamaicensis)

*Cutter Lateral, **NIIP

Gunnison’s prairie dog (Cynomys gunnisoni)

*Cutter Lateral, **NI1IP

kangaroo rats (Dipodomys spp.)

*Cutter Lateral, **NIIP

deer mice (Peromyscus spp.)

*Cutter Lateral

chipmunks (Tamias spp.)

*Cutter Lateral, **NIIP

coyote (Canis latrans)

*Cutter Lateral

bobcat (Lynx rufus baileyi)

**NIIP

fox (Vulpes vulpes)

**NIIP

badger (Taxidea taxus)

*  The Cutter Lateral pipeline alignment is a common element of both structural alternatives
** The NIIP alignment does not include the Cutter Lateral in this table
*** The SJRD alignment does not include the Cutter Lateral in this table




Bald eagles (Haliaeetus leucocephalus), peregrine falcons (Falco peregrinus spp.), Swainson’s
hawks (Buteo swainsoni) and burrowing owls (Athene cunicularia hypugaea) were not observed
during the ERI surveys; however, potential habitat for these species was identified (ERI 2001).
Potential habitat observed during the surveys may be important to the long-term persistence of
these species. Potential habitat should be considered during the planning process and measures
developed to avoid or minimize impacts to it.

Two federally endangered fish species are found in the San Juan River within the project area
(Colorado pikeminnow and razorback sucker). The roundtail chub (Gila robusta), also present in
this reach of the San Juan River, is listed by the State of New Mexico as endangered and is
classified by the Service as a species of concern. Other fish species commonly found in or near
this section of the river include: red shiner (Cyprinella lutrensis), fathead minnow, (Pimephales
promelas), flannelmouth sucker (Catostomus latipinnis), mosquitofish (Gambusia affinis),
common carp (Cyprinus carpio), channel catfish (Jetalurus punctatus), speckled dace
(Rhinichthys osculus), mottled sculpin (Cottus bairdi), plains killifish (Fundulus zebrinus), green
sunfish (Lepomis cyanellus), largemouth bass (Micropterus salmoides), white sucker
(Catostomus commersoni), and bluehead sucker (Catostomus discobolus) (Platania 1990, Keller-
Bliesner Engineering and Ecosystems Research Institute 1991, Platania and Lang 1992 ).

Endangered Species and Species of Concern

Within the proposed project areas are several federally listed species including: Colorado
pikeminnow, razorback sucker, southwestern willow flycatcher, bald eagle, Mexican spotted owl
(Strix occidentalis lucida), Mesa Verde cactus, and mountain plover (Charadrius montanus)

{proposed thrcatencd).

Species of concern that may be in the project area and impacted by Bureau activities include:
Townsend’s big-cared bat (Corynorhinus townsendii), American peregrine falcon, Arctic
peregrine falcon, Baird's sparrow (4mmodramus bairdii), black tem (Chlidonias niger), northern
goshawk (Accipiter gentilis), roundtail chub, New Mexico silverspot butterfly (Speyeria nokomis
nitocris), San Juan checkerspot butterfly (Euphydryas anicia chuskae), San Juan tiger beetle
(Cicindela lengi jordai), beautiful (Aztec) gilia, Brack's fishhook cactus, and Bist fleabane

(Erigeron bistiensis).

Candidates and species of concern have no legal protection under the Act and are included in this
document for planning purposes only. However, we monitor the status of candidate species and
species of concern. If significant declines are detected, these species could potentially be listed
as endangered or threatened. Therefore, these species should be considered during project
planning and minimization measures should be developed to ensure that these species are not
negatively impacted. Conservation actions which promote population expansion and species
protection (i.e., planting native vegetation or noxious weed removal) should be considered during
the planning process, and, where possible, incorporated into the project.



Colorado Pikeminnow

The Colorado pikeminnow, a species endemic to the Colorado River basin, was federally listed
as endangered in 1967 and given full protection under the Endangered Specics Act of 1973, in
1974 (USFWS 1978). Critical habitat has been designated on 1,848 kilometers (ki) of the
Colorado River and its tributaries, including the San Juan River from Farmington, New Mexico,
to Lake Powell, Utah (USFWS 1994).

Colorado pikeminnow arc adapted to rivers with seasonally variable flow, high silt loads, and
turbulent waters (USFWS 1981). Young-of-year live in shallow backwater areas that have little
or no current (over silt and sand substrates). At about 20 centimeters (cm) in length, thereis a
change in habitst preference, with the larger fish selecting deeper water with low velocities.
Adult pikeminnow are large river fish, and are found in a variety of depths and velocities over
silt, sand, gravel, and boulder substrates (Holden 1999).

Colorado pikeminnow were once abundant in the mainstem of the Colorado River in the United
Ststes and Mexico, and in most of its tribiutaries in California, Arizona, Nevada, New Mexico,
Colorado, Utah, and Wyoming (USFWS 1991). The decline of Colorado pikeminnow is
attributed to alteration of river conditions and loss of habitat caused by dam construction,
irrigation water withdrawals, channelization, and introduction of non-native fish species
(USFWS 1991, USFWS 1994). Today there are fewer than 10,000 adult pikeminnow in the
wild, primarily in the Colorado River from Palisade, Colorado, downstream to Lake Powell; the
Green River below the confluence with the Yampa River; the Yampa River below Craig,
Colorado; and the White River from Taylor Draw Dam near Rangely downstresm to the
confluence with the Green River (USFWS 1991).

Rescarch and monitoring of Colorado pikeminnow and razorback sucker populations has becn
ongaing in the San Juan River since 1987, Young-of-year tampling on the river between 1987
and 1996 resuited in the capture of 48 young-of-year Colorado pikeminnow (Holden 1999).
Between 1996 and 2001, more than 800,000 Colorado pikeminnow (primarily larvae and young-
of-ycar) were stocked into the San Juan River (Ryden 2002). However, despite good initial
retumns, relatively few of these stocked fish have been recaptured (Ryden 2002).

Based on rescarch conducted to date, the SIRBRIP has initiated several management actions to
meet the ecological needs of Colorado pikeminnow (Holden 1998, Ryden 2002, Bureau 2002).
Management actions include reoperation of Navajo Dam and reservoir to better meet species
needs, control of non-native fish species, augmentation of Colorado pikeminnow populations,
and identification and remnoval of fish passage barriers (Bureau 2002). A long-term monitoring
prograrn has been developed by the STRBRIP to assess the effcctiveness of implemented

management actions (Ryden 2002).

Razorback Sucker

Razorback sucker, a species endemic to the Colorado River basin, was federally listed as
endangercd in 1991 (USFWS 19918). Critical habitat for razorback sucker has been designated
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on 2,776 kilometers (km) of the Colorado River and its tributaries, including the San Juan River
from the Hogback Diversion in New Mexico, to Lake Powell, Utah (USFWS 1994).

Razorback sucker are adapted to rivers with seasonally variable flow, high silt loads, and
turbulent waters (USFWS 1991a). Larval razorback sucker prefer shallow littoral zones in lotic
and lentic habitats (Holden 1999). After a few weeks in the littoral zone, larvae disperse to
deeper waters. Larvae move into the drift and are transported downstream, Habitat preference of
juvenile razorback sucker is not well known, as very few juveniles have been collected in the last
40 years (Holden 1999). Juveniles that have been collected have primarily been captured in
backwater areas or flooded bottomlands (Holden 1999). Backwater and flooded bottomland
habitats are important to, and may be the preferred habitats of, juvenile razorback sucker. Adult
razorback sucker occupy a variety of habitats including edge pools, eddies, main channe) runs,
shoals, backwaters, and impoundments (USFWS 1991a, Holden 1999).

Razorback sucker populations have declined precipitously in the last 50 years. The population
decline is attributed to alteration of riverine conditions and loss of habitat caused by dam
construction, irrigation water removal, channelization, and introduction of non-native fish
species (USFWS 1991a). Razorback sucker are now present in the San Juan River upstream of
Lake Powell, Utah, but few fish have been captured (USFWS 1991a, Holden 1999).

Research and monitoring of razorback suckers has been ongoing in the San Juan River since
1987 (Ryden 2002). Between 1994 and 2001, over 6,836 razorback sucker were released into the
San Juan River (Ryden 2002). Recapture data indicatcs that razorback sucker stocked at a total
length of 300 millimeters (mm) or greater have a higher probability of survival than fish stocked
at a smaller body size. To increase the probability of survival, the SJRBRIP has committed to
releasing only razorback sucker 300 mm or greater into the river (Ryden 2002).

To date, the SJRBRIP has initiated secveral management actions to meet the ecological needs of
razorback sucker (Holden 1999, Ryden 2002, Bureau 2002). Management actions include re-
regulation of releases from Navajo Dam to better meet species needs, control of non-native fish
species, augmentation of razorback sucker populations, and identification and removal of fish
passage barriers (Bureau 2002). A long-term monitoring program, developed by the SIRBRIP,
is being used to assess the effectiveness of implemented management actions (Ryden 2002).

Southwestern Willow Flycatcher

The southwestern willow flycatcher is federally listed as an endangered species with critical
habitat in Catron, Grant, and Hidalgo Counties (USFWS 1995, USFWS 1997).
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Southwestern willow flycatchers are a sparrow-sized, dark-headed, olive-green bird with a
whitish throat, pale olive breast and pale yellow belly (USFWS 1995). This species lacks a
conspicuous eye ring and has dusky wings which have two whitish bars. Southwestern willow
flycatchers have a habit of flicking their tail upward and their song sounds like a sneezy "fitz-
bew", a whistle superimposed on a buzz (USFWS 1995).

Deep-shaded mature woodlands, swamps, willow or alder thickets along streams, bogs, muskegs,
edges of mountain meadows, orchards, and dry, brushy upland pastures provide habitat for
southwestern willow flycatchers (USFWS 1997). They make a neat but loosely woven cup nest
in an upright crotch of a low shrub. Southwest willow flycatchers can be found over a wide
elevational range, but primarily occur between 1,100-1,700 meters (m) (USFWS 1997).

Currently, southwestern willow flycatcher population centers are small and widely dispersed.
The New Mexico portion of the population is estimated at 100 pairs (USFWS 1997). In New
Mexico, southwestern willow flycatchers summer in the San Juan, Chama, Rio Grande, San
Francisco, Gila Valleys, and San Juan Mountains. Breeding area records for this species in New
Mexico include: the Jemez Mountains; Red River, Carson National Forest; Eagle Nest Lake,
Colfax County; Philmont Scout Camp, Colfax County; Maxwell National Wildlife Refuge
(NWR), Colfax County; Las Vegas, San Miguel County; Santa Rosa, Guadalupe County; Bitter
Lake NWR; Silver City, Grant County; and Artesia, Eddy County (USFWS 1997).

The decline of southwest willow flycatchers is in part attributed to loss of riparian habitat and
nest parasitism by brown-headed cowbirds (USFWS 1995, USFWS 1997). Protection of
existing riparian habitats in the southwest and promotion of native riparian rcvegctation along
stream corridors are important management actions which, if implemented, can help protect and
maintain southwest willow flycatcher populations.

Bald Eagle

The bald eagle is federally listed as a threatened species (USFWS 1995a). It is also listed as a
threatened species by the New Mexico Department of Game and Fish.

Bald eagles are large hawk-like birds that are 0.9 m long and have a 1.8-2.1 m wingspan
(USFWS 1982). Adults have a white head, neck, and tail. Body color is a dark brownish black.
While soaring, wings are kept flat, not uplifted like vultures (USFWS 1982). Immature bald
eagles are mostly dark without the characteristic white head and tail, and may be confused with
golden eagles. Bald eagles have curved yellow beaks and unfeathered feet. They feed primarily
on fish, but waterfow], small mammals, and carrion constitute a portion of their diet (USFWS

1982).
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Bald eagles require large trees or cliffs near water with abundant fish for nesting (USFWS 1983).
They spend the winters along major rivers, reservoirs, or in areas where fish and/or carrion are
available. For nesting eagles, fish are the primary food source. Waterfowl, rabbits, and carrion
are important food items for transient and wintering eagles (USFWS 1983). In New Mexico,
habitats are found in the riparian zones along the Rio Grande, Pecos, Chama, Gila, San Juan, and

Canadian Rivers (USFWS 1982).

Historically, bald eagles ranged throughout the contiguous United States, Canada, and northern
Mexico. They were, however, not very abundant in the southwestern United States (USFWS
1982). The species occupies New Mexico primarily as a migrant and winter resident, with
several historic and two recent nesting records known from Colfax and Sierra Counties.

The decline of bald eagles is attributed to reproductive failure from pesticide use, namely DDT,
and killing by humans (USFWS 1995). Current threats are habitat Joss, human encroachment on
nesting sites, and lead poisoning, usually from the ingestion of gunshot in carrion (USFWS

1995).

Mexican Spotted Owl

The Mexican spotted owl is federally listed as a threatencd species (USFWS 1993). Itis a
mecdium-sized owl with large dark cyes and no car tufts, that closcly resemblcs the barred owl.
Plumage is brown with numerous white spots and postcrior underparts with short, horizontal bars
or spots. Length is about 0.4 m and wingspan is 1.0 m (USFWS 1995).

Mexican spotted owl occur in a variety of habitats, consisting primarily of mature montane forest
and woodland, shady wooded canyons, and steep canyons (USFWS 1995). In forested habitats,
uneven-aged stands with a high canopy closure, high tree density, and a sloped terrain appear to
be key habitat components. Nests are found in live trees, snags, and canyon-lined wall cavities

(USFWS 1995).

Historically, the range of the Mexican spotted owl extended from the southern Rocky Mountains
in Colorado and the Colorado Plateau in southern Utah southward through Arizona and New
Mexico, and western Texas, through the Sierra Madre Occidental and Oriental, to the mountains

at the southern end of the Mexican Plateau (USFWS 1993).

The present range is thought to be similar to the historic range. In New Mexico, the owl has
been recorded in all montane regions from the San Juan, Jemez, and Sangre de Cristo Mountains
in the north, to the Guadalupe and Animas Mountains in the south (USFWS 1995). The largest
concentrations occur in the Mogollon and Sacramento Mountains. Other records exist for
Navain Reservoir. Mountainair. Lower San Francisco Vallev. Estancia. Grants. Hurley, Burro
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Mountains, Carlsbad Caverns National Park, and San Andres National Wildlife Refuge (USFWS
1995). The records probably represent dispersing individuals.

The decline of the Mexican spotted owl is attributed to habitat alteration from uneven-aged forest
management practices (USFWS 1993). Fuel accumulation and forests overstocked with trees
place spotted owl habitat at risk to stand-replacing and catastrophic fires. Lack of small-scale
low intensity ground fires have increased this risk.

Mountain Plover

The mountain plover is classified by the Service as a proposed threatened species. Unbarred
white underparts separate this plover from all other brown-backed plover. The mountain plover
is sandy brown above and has a black crown patch which is offset by a white forehead and
eyebrow and less distinct dark eyeline (Knopf 1996). A thin white wing-line is apparent in
flight, as is the white-edged tail with a broad, smudgy dark terminal band (Xnopf 1996).

Mountain plover habitat consists of expanstve flats of dry short-grass prairie, high plains, dry
upland habitats, semidesert, alkali flats, prairic dog towns and over-grazed areas at middle to
lower clevations (Knopf 1996). The mountain plover, which migrates almost statewide, is often
found far from watcr and in the winter may be found in bare dirt fields. It summers in the eastern
plains westward to the San Augustin Plains and Animas Mountains area, and southward 1o the

Tularosa Basin.

The decline of mountain plover is attributed to loss of habitat from agricultural urbanization,
range management, gas and oil development, mining disturbance, prairie dog control,
contaminants, and vehicle disturbance (Knopf 1996). The Service monitors populations and
trends and is recommending agencies to manage, through appropriate grazing practices, short-
grass prairie habitat for both nesting and wintering plovers.

Mesa Verde Cactus

The Mesa Verde cactus is federally listed as a threatened species (USFWS 1984). This species is
also protected by the State of New Mexico.

Mesa Verde cactus have spherical stems which grow alone or in clusters, and are about 5-8 cm
tall (USFWS 1984). There are about 8-10 tannish or straw colored radial spines per areole (spine
cluster), and no central spines. The color of the spines allow the plants to blend in well with the
fine enil an which thev srow (1JSFWS 1984). Flowers are vellow to ereenish-white. and aboear
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in the spring. The cactus is restricted to dry clay soils along drainage ways on the eastern edge of
the Navajoan Desert and is associated with Atriplex spp. at 1,219-1,829 m in elevation (USFWS

1984).

Historically, the Mesa Verde cactus was found in San Juan County, New Mexico, and
Montezuma and possibly Montrose Counties, Colorado (USFWS 1984). Presently, it is found in
the same counties, but reduced in distribution and numbers.

Reasons for decline in the Mesa Verde cactus include: limited distribution, over-collecting,
habitat degradation due to overgrazing, habitat destruction due to mining, oil and gas exploration
and drilling, commercial and residential development, off-road vehicle use, road building and
maintenance, construction of power lines and pipelines, and pesticide use (USFWS 1984).

PROTECTION AND RESTORATION OF IMPORTANT RESOURCES

Under the Endangered Species Act, every Federal agency has a responsibility to recover listed
species. As a result, implementation of the preferred alternative in this EIS should further the
recovery of listed species in the project area. Designated critical habitat for Colorado
pikeminnow and razorback sucker, and habitats important to southwestern willow flycatcher,
bald eagle, and Mesa Verde cactus occur in the project area.

Multiple direct impacts to aquatic specics may occur as a result of this project. Some of these
impacts may include: entrainment of fish or other aquatic species in diversion canals and/or
impingement on screens, reduced habitat availability and quality, and reduced accessibility to
important habitats. Multiple indirect impacts, some of which may develop over a long time
period, could also occur. Indirect impacts may occur as a result of long-term geomorphic and/or
hydrologic changes which alter aquatic, riparian, and/or wetland ecosystems.

Maintenance of a natural hydrograph (both quantity and timing) is important to the natural
processes which maintain and/or improve fish and wildlife habitat along the San Juan River.
Instability in rivers occurs when sediment either aggrades or degrades in the channel (Rosgen
1996). Reduced water flow downstream of the point of diversion may alter sediment transport in
the river. If sediment transport is disrupted, aggradation and braiding may occur. Geomorphic
and hydrologic studies should be conducted to identify and evaluate changes to the river and/or
water table and subsequent impacts to fish, wildlife, and vegetation resulting from a yearly water

diversion of 40,000 acre-feet.

Under the SJIRD alternative, water would be diverted at either the Hogback site or the PNM
Diversion. The PNM Diversion, located several river miles upstream of the Hogback Diversion,
wanld divert water hicher in the river svstem_ As a resnlt water diversions at the PNM
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Diversion may impact a greater amount of aquatic habitat than water diversion at the Hogback
site. However, water diversions at the Hogback site would likely impact more riparian and
wetland habitats, due to the extensive infrastructure developed in the riparian corridor under this

alternative.

The Affected Environment section of the draft EA, specifically the Species and Habitat
Description subsections, relies heavily upon previously published literature. Much of this
literature is nearly twenty years old (e.g., Bureau 1983). Harvest data upon which some of this
literature is based are dated and may not reflect current conditions. Recent literature should be
reviewed to determine if species diversity and abundance have changed. If recent literature is
unavailable, then recent harvest information from within the project area should be analyzed to
estimate species abundance and evaluate if changes have occurred over time.

Riparian and wetland habitat along the San Juan River is important to many species, including
the endangered southwestern willow flycatcher. Detailed surveys for threatened and endangered
species as well as wetlands should be completed in the riparian zone as recommended by ERI
(ERI 2001a). At the Hogback site, Ranney Collector Wells would be installed to collect and
annually divert water. The total amount of riparian and wetland habitat impacted as a result of
well installation should be determined. Well mainienance requirements should be identified and
evaluated, as should short- and long-term impacts 10 riparian and wetland habitat resulting from
construction and maintenance activitics.

The Mcsa Verde cactus is located within the proposcd pipeline route identified for the SJRD
(USFWS 1981, ER1 2001). The feasibility of altering the pipeline route to protect and preserve
this threatened plant species in its current location should be evaluated. Federally listed and
sensitive vegetation should be given special consideration during planning. Where appropriate,
modifications to the project such as pipeline realignment may be necessary to ensure that listed
species are not adversely impacted.

To protect fish, wildlife, and vegetation resources in the project area, a comprehensive mitigation
plan should be developed and included into the work plan for this project. Potential impacts to
fish, wildlife, and vegetation resources should be included in the plan as should impact avoidance

or minimization measures.

MONITORING

Long-term monitoring of fish and wildlife resources in the area will be essential to determine the
effects of the proposed project. A monitoring plan should be developed that includes regular
surveys for endangered species, representative migratory and resident bird species, and aquatic
species (fish and amphibians). In addition, responses of vegetation to changing hydrology,




geomorphology, and physical floodplain characteristics should be conducted annually until
habitat conditions stabilize. Monitoring of mitigated habitats should also occur until habitat

conditions stabilize.

CONCLUSION

The San Juan River and proposed pipeline routes provide important habitat to a variety of fish,
wildlife, and vegetation species. Opportunities for protection and enhancement of these
resources occur in the project area. Providing year-round natural flows in this reach is important
to the survival and recovery of Colorado pikeminnow, razorback sucker, and southwestern
willow flycatcher, as well as other fish, wildlife, and vegetation resources. Native riparian
vegetation, especially cottonwood and willow, should be protected, and, where possible,
enhanced. Existing wetlands in this area should be protected, and, where possible, new wetlands
created. The identification and characterization of southwestern willow flycatcher habitat is
especially important. Long-term monitoring of these resources in the project area will be
essential to determine the effects of the proposed project.
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INTRODUCTION

This is a draft Fish and Wildlife Coordination Act Report (CAR) for the Navajo - Gallup Water
Supply Project (Project) prepared by the U.S. Fish and Wildlife Service (Service) under the
authority of and in accordance with.the requirements of Section 2(b) of the Fish and Wildlife
Coordination Act (48 Stat. 401, as amended; 16 USC 661-667¢). This report addresses the
Navajo - Gallup Water Supply Project and alternatives developed by the U.S. Bureau of
Reclamation (Reclamation). This report describes fish and wildlife resources existing without
the project, potential project impacts to fish and wildlife resources, a discussion of concerns
related to fish and wildlife resources, and recommendations (mitigation) to decrease adverse
effects to fish and wildlife resources.

The Navajo Nation and the City of Gallup (Gallup), New Mexico, currently rely on a
diminishing groundwater supply. To meet future demand, Reclamation is proposing to construct
a water supply project that would divert water from the San Juan River and Navajo Reservoir to
the Navajo Nation, Jicarilla Apache Nation, and Gallup. The proposed project would supply
approximately 38,000 acre-feet per year (afy) of water to meet the projected demand in the year
2040. The service area would include most of the Navajo Nation in New Mexico and the
Window Rock area of Arizona, the Jicarilla Apache Nation in New Mexico, and Gallup. By the
year 2040 the project would serve an estimated 203,000 people in the Navajo Nation, 1,300
people in the Jicarilla Apache Nation, and 47,000 people in Gallup.

The project would include the construction of two main water supply pipelines, the San Juan
Lateral and the Cutter Lateral. The San Juan Lateral would receive water diverted from the
existing Public Service Company of New Mexico (PNM) diversion dam. The Cutter Lateral
would receive water diverted from the existing Navajo Indian Irrigation Project (NIIP) main
canal at Cutter Reservoir. The project would include the construction of a treatment plant at
each diversion point and the construction of main pumping plants that would supply water via
267 miles (430 kilometers (km)) of pipeline. The project would also include the construction of
forebay tanks, booster pumping stations, water regulating tanks, water storage tanks, and
approximately 107 miles of transmission lines along the pipeline routes. The capacity of the
pumping and treatment plants would be staged with initial capacities adequate to meet the
projected demand in the year 2020. Capacities would be increased as needed up to the projected
demand of approximately 38,000 afy in the year 2040. By the year 2040, the project would
supply approximately 26,064 acre-feet per year (afy) (3,585 hectare-meters (hmy)) of water to
the Navajo Nation, 1,200 afy (148 hmy) to the Jicarilla Apache Nation, and 7,500 afy (925 hmy)
to Gallup.

DESCRIPTION OF STUDY AREA

San Juan River :

The San Juan River is a tributary to the Colorado River and drains approximately 38,300 mi’
(99,200 km?) in Colorado, New Mexico, Utah, and Arizona (Figure 1). From its origins in the
San Juan Mountains of southwestern Colorado (at an elevation exceeding 13,943 ft) (4,250
meters (m)), the river flows westward through New Mexico, Colorado, and into Lake Powell,
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Figure 1. Location map of the San Juan River in the Navajo-Gallup Water Supply project area (provided by Reclamation).



Utah. The majority of surface water for the 345 mi (570 km) of river is from the mountains of
Colorado. From a water resources perspective, the area of influence for the project begins at the
inflow areas of Navajo Reservoir, and extends west from Navajo Dam approximately 224 mi
(359 km) along the San Juan River to Lake Powell. The pre-dam median annual discharge near
Bluff, Utah, was 1,620,000 afy (199,825 hmy) with a range of 618,000 afy (76,229 hmy) to
4,242 000 afy (523,245 hmy) (Bliesner and Lamarra 2000). The major perennial tributaries in
the project area are the Los Pinos, Piedra, Navajo, Animas, La Plata, and Mancos Rivers, and
McElmo Creck. There are also numerous ephemeral arroyos and washes that contribute little
flow to the San Juan River, but large sediment loads.

Little is known about the historic condition of the San Juan River in northern New Mexico and
southern Utah prior to the 1880s. However, during the past 120 years the San Juan River has
undergone a variety of changes. Between 1883 and 1890 major watershed erosion contributed
large quantities of sediment that moved through the Colorado River drainage including the San
Juan River. In the early 1940s sediment inflow and outflow to the San Juan River was reduced
(Thompson 1982). Theories for the change in sediment flow include climate change (Bryan
1925), invasion of tamarisk (Graf 1987), or the natural evolution of land forms (Gellis et al.
1991).

The San Juan River is typical of most rivers in the southwestern U.S., characterized by large
flows during spring runoff, followed by low but variable summer, fall, and winter base flows.
Stream gage data in the San Juan River are inconsistent and incomplete prior to 1929. However,
by 1870 there was substantial diversion of water (about 16 percent of natural discharge) for
irrigation, primarily during summer months (Bliesner and Lamarra 2000). Between 1929 and
1961 mean daily flows ranged from near 0 to 70,000 cubic feet per second (cfs) (0 to 1,982 cubic
meters per second) (cms) near Bluff, Utah. The median daily peak discharge during spring
runoff was 10,500 cfs (297 cms), with a range of 3,810 to 33,800 cfs (108 to 957 cms). An
average annual hydrograph (USGS Bluff, Utah Gage Station) for the river below Navajo Dam
shows that the seasonal peak runoff usually occurred March through July. Mean monthly base
flows were as low as 65 cfs (2 cms).

Navajo Dam was completed and began operation in 1963. Navajo Reservoir is used for flood
control, water storage, conservation, and irrigation (City of Farmington 1983). The total
capacity for the reservoir at spillway crest elevation (6,085 ft) (1,855 m) is 1,708,600 acre-feet
(ac-ft) (210,754 hectare-meters (hm)). Regulation from Navajo Dam reduced mean peak spring
flows by 54 percent, but increased base flows by 285 percent (250 versus 65 cfs) (7 versus 2
cms) (Bliesner and Lamarra 2000). Completion of the reservoir isolated the upper 77 mi (124
km) of river, while the filling of Lake Powell in the early 1980s inundated the lower 54 mi (87
km). The dam is operated and maintained by Reclamation. Between 1962 and 1991 Navajo
Dam was operated to provide stable flows for water storage in a manner that reduced peak spring
discharge and elevated flows in other seasons (Bliesner and Lamarra 2000).

In 1992, the San Juan River Basin Recovery Implementation Program (SJRBRIP) was initiated
following consultation with the Service pursuant to section 7 of the Endangered Species of Act
(Act) for the Animas-La Plata Project and NIIP in 1991. This consultation led to a 7-year

3



research effort funded by Reclamation and the Bureau of Indian Affairs. The research was part
of a 15-year recovery program for the Colorado pikeminnow {Ptychocheilus lucius)
(pikeminnow), and razorback sucker (Xyrauchen texanus). During the 7-year research period
(1992 to 1998) Navajo Dam was operated to mimic a natural hydrograph with the volume of
release during spring linked to the amount of preceding winter precipitation. An average annual
hydrograph (USGS Bluff, Utah Gage Station) for the river below Navajo Dam shows that the
seasonal peak runoff between 1992 and 1998 usually occurred in May and June. Average
monthly discharges at Bluff range from approximately 476 to 8,749 cfs (14 to 248 cms). The
average winter base flow of approximately 500 cfs (14 cms) usually persists from November
through February and average flows during the irrigation season (post runoff) (August through
October) are typically 500 cfs (14 cms) and supplemented by summer storm events.

The environmental consequences of dam operations and main stem diversions include the
narrowing and incising of the river channel, the loss of native wetland and riparian vegetation,
changes in water temperature, and blockage or limiting of fish passage. Because the Animas
River is largely unregulated, it ameliorates many of the impacts of dam operations in the San
Juan River downstream of their confluence. The incised channel and dam operations limit
overbank flows and periodic scouring of floodplain areas. The changed hydrology largely
precludes natural regeneration of native cottonwoods and willows and promotes the growth of
non-native vegetation such as salt cedar and Russian olive, which have largely replaced the
native cottonwood/willow vegetative complex. Prior to 1962 there was no mention of Russian
olive in survey notes along the San Juan River. Russian olive and salt cedar now account for
more than 85 percent of the riparian vegetation along the San Juan River (Bliesner and Lamarra
2000). Cumulatively, these changes have altered aquatic habitat and its ability to support a
healthy native fish community.

Pipeline Routes

The majority of the pipeline supply routes would be located in previously disturbed highway right-
of-ways, primarily in semi-arid upland terrain (Figure 2). Much of the habitat in and adjacent to the
pipeline routes has been heavily grazed and vegetative cover is limited. As a result, low densities of

wildlife occur in upland areas in and adjacent to the pipeline routes. Dominant vegetative
communities along the proposed routes include Great Basin foothill-Piedmont grassland, Great

Basin lowland/swale grassland, and Great Basin microphyllous desert scrub (Ecosystems Research

Institute [ERI] 2003a). Great Basin foothill-Piedmont grasslands occur at an elevation of 4,500 to
7,200 feet (ft) (1,400 to 2,200 m) and are dominated by galleta (Hilaria jamesii), indian ricegrass
(Oryzopsis hymenoides), four-wing saltbush (Atriplex canescens), green rabbitbrush (Ericameria
viscidiflora), and big sage (Artemisia tridentata). Great Basin lowland/swale grassland habitats
occur at an elevation of 3,500 to 7,200 ft (1,150 to 2,220 m) and are dominated by alkali sacaton
(Sporobolus airoides) (ERI2003a). Great Basin microphyllous desert scrub habitats occur at an
elevation of 5,250 to 7,200 ft (1,600 to 2,220 m) and are dominated by big sage, black sagebrush
(Artemisia nova), four-wing saltbush, shadescale (4#riplex confertifolia), and greasewood
(Sarcobatus vermiculatus).
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Figure 2. Navajo — Gallup Water Supply Project San Juan and Cutter Laterals (map provided by
Reclamation).

The San Juan Lateral pipeline route would be located within federally threatened Mesa Verde cactus
habitat. The Mesa Verde cactus occurs south-southeast of the junction of U.S. Highway 491 (U.S.
491) and Navajo Route 36 within the boundary of the proposed San Juan Lateral pipeline alignment
and an associated booster pumping station. The cactus also occurs south of the Junction of U.S. 491
and Navajo Route 36 extending approximately 15 miles to the vicinity of Little Water, New Mexico,
north of Navajo Route 36 and west of the Hogback diversion, and east of the Hogback diversion
from Amarillo Canal to U.S. 491.

PROJECT DESCRIPTION

The Navajo - Gallup Water Supply Project began in 1968 when Reclamation initiated a
reconnaissance investigation to formulate and evaluate plans for providing additional water to
Gallup and other possible customers from the San Juan Basin and other water sources (Service
1981). The project was expanded in 1975 to include an evaluation of municipal-domestic water
supplies for a number of other Navajo communities in New Mexico and Arizona. The Service
originally analyzed and completed a Fish and Wildlife Coordination Act Report (CAR) for the
proposed project in 1981. Following the completion of the CAR, Reclamation completed a
Planning Report and Draft Environmental Impact Statement (DEIS) that evaluated five action
alternatives and a no action alternative for the proposed project (U.S. Bureau of Reclamation
[Reclamation] 1984). However, the DEIS was never finalized.
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In 2000, Reclamation published a Federal Register notice of intent to prepare a Draft
Environmental Impact Statement on the construction and operation of the Navajo — Gallup Water
Supply Project (Reclamation 2000). The Service provided Reclamation a Planning Aid
Memorandum (PAM) for the proposed project in December 2002 that contained information on,
and planning recommendations for, fish and wildlife resources in the project area. Reclamation
anticipates a Record of Decision for the project in 2005.

Four alternatives are being analyzed in the Navajo - Gallup Water Supply Project EIS.
Alternatives include: 1) the San Juan Public Service Company of New Mexico (PNM) 2040
Diversion Alternative (Preferred Altemnative); 2) the Navajo Indian Irrigation Project (NIIP)
Amarillo Alternative; 3) a water conservation alternative; and 4) a no action alternative;.

San Juan River PNM 2040 Alternative (Preferred Altemative)

Under the Preferred Alternative, 33,118 afy (4,085 hmy) of water would be diverted from the
San Juan River at the existing PNM diversion dam at River Mile (RM) 166.7. Ofthe 33,118 afy
of water diverted, 1,871 afy would be returned to the river downstream of Shiprock. Water
would be diverted from the river and into the San Juan Lateral with a 60 cfs maximum capacity
intake pump located immediately upstream of the existing PNM intake structure on the north
bank of the river. Water entering the intake would pass through a seif-cleaning screen with 3/32-
inch (0.2 centimeter (cm)) openings and a through-screen velocity of less than 0.5 feet per
second (0.2 m per second). Water passing through the screen would enter a sump where low-
head pumps would lift the raw water into settling ponds for removal of suspended sediment.
From the settling ponds, water would enter a water treatment and pumping plant. The treatment
and pumping plant would occupy approximately 18 acres (7 hectares) of land.

The San Juan Lateral water treatment and pumping plant would include seven ultrafiltration
units, seven ultraviolet (UV) disinfection units, a 797,000-gallon water tank, two wastewater
ponds, two sediment drying beds, mixing and flocculation tanks, chemical storage buildings, an
operation and maintenance building, a 4-unit pumping station, and electrical control equipment.
The capacity of the treatment plant would be approximately 38.25 million gallons of water per
day (59.19 cfs).

The San Juan Lateral pumping plant would pump treated water into approximately 145 miles
(233 km) of buried 12- to 48-inch (30- to 122-cm) diameter pipeline. From the pumping plant,
the pipeline would cross the San Juan River upstream of the treattnent plant and PNM diversion
dam and ascend a mesa south of the river. From the mesa, the pipeline would extend west along
the right-of-way of Navajo Highway 64 to U.S. 491. At U.S. 491, the pipeline would extend
south along the highway right-of-way to Yah-ta-hey, New Mexico. At Yah-ta-hey, the pipeline
would connect to spur waterlines extending to Window Rock and Gallup. In Gallup, one new
pumping plant would be constructed, and three existing pumping plants, five storage tanks, and
32 miles of pipeline would be upgraded. Seven booster pumping stations would be constructed
along the San Juan Lateral. Each booster pumping station would occupy approximately one acre
of land and consist of a water tank, pumping plant, air chamber, chlorination building, and
electrical control structure. The San Juan Lateral would also include the construction of 17 water
storage tanks, 3 water regulating tanks, junctions to the existing Shiprock, Burnham, and Gallup
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water supply systems, and a turnout to NIIP. The project would also include the construction of
a new overhead electrical transmission line that parallels the San Juan Lateral pipeline, and
provides power to the booster pumping stations.

The Preferred Alternative would also include construction of the Cutter Lateral pipeline. The
Cutter Lateral would serve Huerfano, Nageezi, Counselor, Pueblo Pentado, Ojo Encino, Toreon,
and the Whitehorse Chapters in the eastern portion of the project area in New Mexico. It would
also serve the Jicarilla Apache Nation. The Cutter Lateral would originate at Cutter Reservoir
and provide up to 4,645 afy (537 hmy) of water to the eastern service area. This lateral would
include a water treatment and pumping plant that occupies approximately 3 to 4 acres of land.
The Cutter Lateral water treatment and pumping plant would be smaller than the San Juan
Lateral plant, but would contain much of the same equipment. The plant would include three
ultrafiltration units, three UV disinfection units, a 112,000 gallon subsurface pumping plant
forebay, two wastewater ponds, mixing and flocculation tanks, chemical storage buildings, an
operation and maintenance building, a 4-unit pumping station, and electrical control equipment.
The capacity of the Cutter Lateral treatment plant would be approximately 5.39 million gallons
of water per day (8.34 cfs).

The Cutter Lateral pumping plant would pump treated water into approximately 89 miles (143
km) of buried 10- to 24-inch (25- to 61 cm) diameter pipeline. The Cutter Lateral would include
the construction of five one-acre booster pumping stations, three community water storage tanks,
and two water regulating tanks. Similar to the San Juan Lateral, an overhead electrical
transmission line would be constructed along the Cutteral Lateral to power the booster pumping
stations. A substation would also be constructed to provide power from an existing PNM
transmission line to the newly constructed transmission line.

The Preferred Alternative would also include the release of approximately 40 cfs (1.1 cms)
through the NIIP canal down Ojo Amarillo in May when maximum releases from Navajo Dam
are 5,000 cfs (142 cms). Ojo Amarillo discharges to the San Juan River at RM 170 downstream
from the confluence with the Animas River. Increasing releases from Navajo Dam by 40 cfs (1.1
cms) above 5,000 cfs would violate the Corps of Engineers San Juan River flood control
restrictions above the confluence with the Animas River.

NIIP Amarillo Alternative

Under the NIIP Amarillo Alternative, 37,763 afy (4,658 hmy) of water would be diverted from
Navajo Reservoir at the NIIP diversion. Of the 37,763 afy of water diverted, 1,871 afy would be
returned to the river downstream of Shiprock. The remaining 35,892 afy (4,427 hmy) of water
would be supplied to Gallup and the Navajo Nation in Arizona and New Mexico. Under this
alternative, water would be diverted from Navajo Reservoir through the existing NITP Main and
Burnham Lateral Canals and delivered to an 8,800 ac-ft (1,085 hm) reservoir that would be
constructed as part of this alternative. A water treatment plant and pumping station would be.
constructed near Moncisco Reservoir. From the treatment plant, water would be piped south to
an existing natural gas line right-of-way. The waterline would follow the gas line right-of-way
to the vicinity of Twin Lakes, New Mexico, and then to Yah-ta-hey. At Yah-ta-hey it would
connect to smaller waterlines and proceed west along Highway 64 to Window Rock, then south

7




along U.S. 491 to Gallup. Three additional spur waterlines would connect to the mainline,
including a pipeline from Naschitti, New Mexico, north along U.S. 491 to Sanostee, New
Mexico; a pipeline from Twin Lakes east along Indian Route 9 to Dalton Pass, New Mexico; and
a pipeline along Highway 550 to Nageezi, then south to Torreon.

Water Conservation Alternative

The Water Conservation Alternative does not include any structural elements. Under this
alternative, efforts would be made to conserve and reuse water using existing infrastructure.
Opportunities to conserve water and the amount of water available would be limited by the
amount of water in use. Reuse opportunities may be limited by regulations under the Safe
Drinking Water Act.

No Action Alternative

Under the No Action Alternative, Reclamation would not construct the project. Gallup and the
Navajo Nation in New Mexico and Window Rock, Arizona, would continue to rely on a
diminishing groundwater supply. Water would also not be supplied to the Jicarilla Apache
Nation in New Mexico. Water for economic growth and improvement of the standard of living
for current and future populations in the project area would not be provided. Groundwater
withdrawal would continue to lower the water table in the Gallup area.

EVALUATION METHODOLOGY

Since project planning began in 2000, the Service has attended meetings with Reclamation and
others to discuss project features, design, and construction methods. Additional biological data
and background information were derived through review of relevant literature and personal
communications. Reclamation has provided a majority of the technical and background
information. Wildlife and vegetation surveys of the project area were performed by ERI in 1999,
2000, and 2002 (ERI 2003a). ERI used Gap Analysis Project (GAP) data to quantitatively
delineate vegetation communities along the proposed pipeline routes (ER1 2003a). ERI also
developed reports identifying potential project related impacts to fish and wildlife resources and
mitigation for those impacts (ERI 2003a, ERI 2003b, ERI 2003c). Numerous fishery studies
have been conducted in the San Juan River in and near the project area as part of the SJRBRIP.

FISH AND WILDLIFE RESOURCES WITHOUT THE PROJECT

Prior to the STRBRIP research management (1962-1991), discharges from Navajo Reservoir
were relatively stable year-round from 1,200 to 1,400 cfs (34 to 40 cms). Regulated releases
reduced spring flows and increased base flows. Between 1992 and 1998 winter releases from
Navajo Dam were typically about 500 cfs (14 cms). Non-winter releases were typically 500 to
5,000 cfs (14 to 142 cms). In 1999, the SIRBRIP developed flow recommendations for the
recovery of the endangered pikeminnow and razorback sucker. The flow recommendations are
designed to mimic the natural hydrograph of the San Juan River. Reclamation is proposing to
implement the flow recommendations as part of the Navajo Operations Environmental Impact
Statement.



Under the flow recommendations Navajo Reservoir would be operated so that releases from
Navajo Dam would range from 250 cfs to 5,000 cfs (7 to 142 cms). Navajo Reservoir would
provide a peak spring release of 5,000 cfs (142 cms) in most years and make releases to support
500 to 1,000 cfs (14 to 28 cms) base flows downstream of the Animas River confluence for fish
habitat. This would require maintaining minimum releases of 250 cfs (7 cms) during certain
times of the year. Excess summer water would be released in spike peaks in the fall and winter.

Most juvenile fish prefer shallow, low velocity habitats. For native fishes such as the
pikeminnow these habitats include backwaters, shoals, eddies, pools, and slackwaters. In the San
Juan River, these habitats comprise less than 15 percent of the total habitat (Bliesner and
Lamarra 1996). Habitat modeling results show that area of backwater habitats downstream of
the Animas River confluence are maximized between approximately 800 and 1,100 cfs (23 to 31
cms) (Holden 1999). Between 1,100 and 2,500 cfs (28 to 71 cms) there is a decline in area of
backwater habitat. Backwater habitat is least abundant at flows near 2,500 cfs (71 cms). At
flows between 2,500 and 4,000 cfs (71 to 113 cms) there is an increase in area of backwater
habitats and at flows above 4,000 cfs (113 cms) there is little change in area. Shoal, pool, eddy,
and slackwater habitats are generally more abundant than backwater habitats, though differ in
area with changes in flow. Area of pool and shoal habitats decline from 500 to 1,500 cfs (14 to
42 cms). At flows above 1,500 cfs (42 cms) there is little change in area of pool and shoal
habitats. Pool and shoal habitats generally increase with decreasing flows. Area of slackwater
habitat varies with flow, but generally increases from 500 to 1,000 cfs (14 to 28 cms) with little
change above 1,000 cfs (28 cms). Eddy habitat increases in area as flows increase. Except for
eddy and slackwater habitats, low velocity habitats generally decline with increasing flows.
However, at flows greater than 4,000 cfs (113 cms) there is nearly as much backwater area as
there is at 800 to 1,100 cfs (23 to 28 cms) (Holden 1999).

For larger fish species, habitat preferences are more diverse but tend toward deeper, moderate
velocity water compared to juveniles. In the San Juan River, runs typically comprise at least 70
percent of the total habitat at any discharge (Bliesner and Lamarra 1996). Thus, there appears to
be adequate adult fish (non-spawning) habitat available for both native (Miller and Ptacek 2000,
Ryden 2000a) and non-native species (Holden 1999, Propst and Hobbes 1999).

Nearly all native fishes in the San Juan River require high spring flows to clean and prepare
cobble bars for successful reproduction. Lack of suitable spawning habitat for endangered
species may be a contributing factor to the poor condition of the San Juan River fishery. At
present there is only one confirmed spawning site used by pikeminnow in the San Juan River.
As more pikeminnow stocked as young-of-the-year (YOY) reach sexual maturity, additional
spawning sites may be identified. Spawning habitat for razorback suckers may also be limited,
though individuals stocked as juveniles appear to be locating spawning habitats adjacent to those
used by native flannelmouth and bluehead suckers as they reach sexual maturity (Ryden 2000D).



Aquatic Resources

The aquatic resources in the San Juan River evolved in a system that is different than what exists
today. Navajo Reservoir altered the temperature and flow regime of the river and has limited the
upstream migration of native fishes. The downstream impoundment of Lake Powell has
permanently inundated potentially important nursery habitats. The available fish habitat in the
San Juan River from these two reservoirs has been reduced by about 80 mi (129 km) (Holden
2000). Encroachment of non-native terrestrial plant species, such as salt cedar and Russian
olive, has armored and incised the river channel. Habitat loss and fragmentation from water
development, including several (6 major) diversion structures, has contributed to changing the
fishery downstream of Navajo Dam to Lake Powell. In addition, fish poisoning prior to the
closure of Navajo Dam and the subsequent introduction of non-native fishes (both predators and
competitors) has also permanently changed the fish community. Consequently, the existing
aquatic communities in the project area differ from those that occurred historically (Platania
1990, Holden 1999).

Comprehensive studies of fish presence, abundance, distribution, or life history were not
conducted in the San Juan River until the late 1980s (Holden 2000). Earlier studies were
generally conducted to determine fish presence. The native ichthyofauna of the San Juan River
is believed to have consisted of at least nine species, four of which are endemic to the Colorado
River Basin (Tyus et al. 1982, Sublette et al. 1990, Platania 1990). Three of these are federally
listed as endangered (bonytail chub, Gila elegans, pikeminnow, and razorback sucker) and one is
State listed by New Mexico as threatened (roundtail chub, Gila robusta).

Bonytail chub remains have been collected in middens near Aztec, New Mexico, but are thought
to have been extirpated from the San Juan River by the mid-1800s (Sublette et al. 1990).
Razorback suckers were extirpated from the New Mexico portion of the San Juan River until
they were reintroduced during the 7-year research period. Between 1991 and 1997 only 17 adult
pikeminnow were collected between Shiprock, New Mexico, and Mexican Hat, Utah (Ryden
2000a). Historically, these latter two species are believed to have occurred in the basin (Animas
River) upstream as far as Durango, Colorado, and downstream in the San Juan River to the
confluence of the Colorado River. Roundtail chub, commonly found in previous surveys, were
only occasionally collected during this same period. The reduction of native fish and the
proliferation of non-native fish species in the San Juan River illustrates that the hydrologic and
morphological changes in the channel have had an impact on aquatic resources. A list of
common and scientific names of fish discussed in this report or that occur in the San Juan River
project area is provided in Appendix A.

The San Juan River between Navajo Dam and Lake Powell supports a fish community consisting
of 26 known species (and three hybrid sucker forms), including 7 native species (Ryden 2000a).
Flannelmouth sucker are the most common large native species. Channel catfish are the most
abundant large non-native species, particularly downstream of PNM weir, while red shiner are
the most abundant small non-native. Other common native species include bluehead sucker and
speckled dace. Other common non-native species include common carp, fathead minnow, and
western mosquitofish. Game fish include rainbow trout, brown trout, channel catfish, striped
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bass, bluegill, largemouth bass, and walleye. Hence, the fishery in this section of river is varied
and includes cold-water species in the upper reach, and a mix of warm- and cool-water species in
the middle and lower reaches. The popular cold-water fishery is primarily dependent on

stocking of rainbow trout by the NMDGF, natural reproduction by brown trout, and on cold
water released from the bottom of Navajo Reservoir. Of the non-native species found in the
river, at least three originate from Lake Powell. These include striped bass, walleye, and
threadfin shad. Many more species probably originate from the drains and off-channel
impoundments, particularly largemouth bass and sunfish. In summers with clear base flows,
large numbers of striped bass move upstream from Lake Powell as far as the PNM diversion dam
(RM 166.7).

The most commonly collected non-native species, channel catfish, common carp, red shiner, and
western mosquitofish, are tolerant of disturbed habitat. In the San Juan River, smaller species
such as red shiner typically are most abundant in years with low spring peaks and lower, stable
base flows (Propst and Hobbes 1999). Red shiners share common food resources (i.e., compete)
with and prey upon larval native species including pikeminnow and native suckers (Propst and
Hobbes 1999). Channel catfish both prey upon and use common food resources with native
fishes (Brooks et al. 2000). Native suckers (up to 315 mm SL) have been collected in channel
catfish stomachs in the San Juan River (Brooks et al. 2000). Channel catfish which have spiny
pectoral spines have been documented to become lodged in the mouths of pikeminnow who try
to prey upon them (Dale Ryden, Service, pers. comm.).

Though many of the same species were collected in New Mexico, Colorado, and Utah, there
were longitudinal differences in species composition and abundance. Coldwater species (e.g.,
rainbow trout, brown trout, mottled sculpin) were more abundant in upstream reaches, and
warmwater species (e.g., channel catfish, red shiners) were more abundant in downstream
reaches, particularly downstream of PNM weir. Coolwater species (e.g., speckled dace, common
carp) were generally abundant throughout most reaches. The highest proportion of native fishes
(>90 percent) collected was between Hammond diversion and the Animas River confluence
(NMDGF 1994, unpublished data).

The NMDGF does not intensively manage the river downstream of the tailwater trout fishery

" (approximately 15 mi (24 km) downstream of Navajo Dam) for any particular species, though
there is a substantial channel catfish and a seasonal striped bass fishery downstream of PNM
weir (Marc Wethington, NMDGF, pers. comm.). Protecting and enhancing the native fish
community is also an objective of both the NMDGF and the Service.

Terrestrial Resources

Vegetation
The project area lies within two physiographic regions including the southern Rocky Mountains

and the Colorado Plateau (Dick-Peddie 1993, Brown 1982). Representative plants commonly
occurring in the area downstream of Navajo Dam include: bluestems, indian grass, switch grass,
sideoats, Harvard shin oak, sand sagebrush, soapweed yucca, mesquites, fourwing saltbush,
rabbit brush, and snakeweed. Cacti include several hedgehogs, prickly-pears, and chollas.
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Riparian communities comprise the majority of the vegetation community along the San Juan
River between Navajo Dam and Lake Powell. Riparian vegetation includes Fremont
cottonwood, coyote willow, Russian olive, salt cedar, Siberian elm, black locust, and honey
locust. A list of common and scientific names of vegetation discussed in this report is provided
in Appendix B.

Much of the project area has been disturbed by cattle and sheep grazing, urban development, oil
and gas drilling, and surface mining. The cumulative habitat alterations, cornbined with large-
scale water development, have altered much of the native wetland and riparian communities
along the San Juan River. Although native willows and cottonwoods still exist, more than 85
percent of the vegetation community along the floodplain of the San Juan River has been
replaced by non-native Russian olive and salt cedar.

Prior to large scale water development projects, the San Juan River floodplain was comprised of
trees, shrubs, and grassland dependent upon periodic flooding. A major historical component of
native vegetation along the San Juan River was cottonwood woodland. This deciduous
woodland is best developed along alluvial floodplains of large, low-gradient, perennial streams
that flow through wide, unconstrained valleys. The vegetation is dependent on a subsurface
water supply and varies considerably with the height of the water table. Major flood events and
consequent flood scour, overbank deposition of water and sediments, and stream meandering are
important factors that shape this community (USGS 1998).

Most of the project area is located in upland habitat. Representative shrubs commonly occurring
in the uplands include: four-wing saltbush, green rabbitbrush, big sage, black sage, shadscale,
grease wood and winterfat. Representative forbs and grasses include indian ricegrass, western
wheatgrass, mallow, and galetta.

Wildlife

Wildlife habitats in the project area can be broken into three general categories: 1) bottomland
riparian/wetland habitat; 2) irrigated agriculture and urban vegetation; and 3) arid upland (ERI
2003c). Bottomland habitats are located along the San Juan River, Chaco River, and arroyos.
These habitats are critical to many species of amphibians, reptiles, birds and mammals (ERI
2003a). Irrigated agriculture and urban areas provide important habitat for many wildlife species
in the project area as well. Many bird and mammal species rely on these habitats with the
highest number of birds found in the project area occurring within agricultural fencerow habitats
(ERI 2003c). Ard upland habitats in the project area have been impacted by grazing (Service
1981). Impacts associated with upland grazing have limited plant and wildlife diversity in the
project area.

Reclamation conducted habitat investigations within a portion of the project area in 1983
(Reclamation 1984). During their investigations, Reclamation identified 84 mammals, 11
amphibians, 34 reptiles, and 150 bird species in the general project area (ERI 2003c). As a part of
their project area investigations, Reclamation reviewed New Mexico Department of Game and Fish
hunter survey reports from the late 1960's and early 1970's to evaluate wildlife density (ERI 2001).
Hunter survey reports indicated low densities of game species in the project area.
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Recent wildlife information for the project area is limited to elk and deer censuses (ERI 2003c).
New Mexico Department of Game and Fish aerial surveys of Game Management Unit (GMU) 7
(Cutter Lateral area) in 2002 revealed approximately four elk and less than one deer per square
mile. The NMDGF estimates that Game Management Unit 2B (also in the general Cutter Lateral
area) contains a total of approximately 5,100 deer and 1,350 elk (ERI 2003c).

Although upland habitats have been heavily impacted by grazing, San Juan and McKinley
Counties exhibit relatively high trapping rates for fur bearing mammals. During the 1999-2000
season, 23 percent of the fur bearing mammals trapped in New Mexico were from these two
counties (ERI 2003c). Many of these species are associated with bottomland habitats and
habitats associated with irrigated agriculture and would not typically be found in disturbed semi-
arid upland habitats that dominate the pipeline routes.

Representative bird species found in bottomland riparian/wetland habitats include: Cooper’s
hawks, peregrine falcons, Gambel’s quail, western sandpipers, mountain plovers, gulls, yellow-
bellied sapsuckers, yellowlegs, lark sparrows, dippers, flycatchers, belted kingfishers, great-
homed owls, red-winged blackbirds, tree swallows, mountain chickadees, nuthatches, grackles,
sparrows, medolarks, pied-billed grebes, northern shovelers, double-brested cormorants,
warblers, and teals. Representative bird species found in arid upland habitats include: hawks,
peregrine falcons, osprey, chuckar, scaled quail, pheasant, willet, plovers, tems, gulls, doves,
short-eared and burrowing owls, swifts, sparrows, orioles, shrikes, swallows, towhees, phoebes,
meadowlarks, thrashers, warblers, grebes, and ducks. A list of common and scientific names of
birds discussed in this report is provided in Appendix C.

Representative mammal species found in bottomland riparian/wetland habitats include: pallid
and big brown bats, little brown and small-footed myotises, free-tailed bats, cottontail,
jackrabbit, squirrel, Gunnison’s prairie dogs, mice, coyotes, mountain lions, striped skunks,
racoons, black bear, and mule deer. Representative mammal species found in arid upland
habitats include: shrews, pallid bats, silver-haired bats, myotises, Townsend’s big-eared and
Mexican free-tailed bats, cottontail, jackrabbit, beaver, Gunnison’s prairie dog, kangaroo rats,
mice, squirrels, coyotes, river otter, long-tailed weasel, mink, raccoons, skunks, foxes,
pronghorn, and mule deer. A list of common and scientific names of mammals discussed in this
report is provided in Appendix D.

Representative amphibians found in bottomland riparian/wetland habitats include: tiger
salamanders, toads, and frogs. Representative reptiles include: whiptails, corn snakes, many-
lined skinks, common kingsnakes, desert spiny lizards, and garter snakes. Representative
amphibians found in arid upland habitats include: tiger salamanders, toads, and frogs.
Representative reptiles include: whiptails, rattlesnakes, gopher snakes, and lizards. A list of
common and scientific names of amphibians and reptiles discussed in this report is provided in
Appendix E.
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Threatened and Endangered Species

As the quality and quantity of the fish and wildlife habitat within the San Juan River has
decreased over time from habitat alteration and large-scale water development, so has its ability
to sustain native flora and fauna. Several species native to the project area have been listed as
federally threatened and endangered under the Act. Listed species that are present include the
pikeminnow, razorback sucker, southwestern willow flycatcher, bald eagle, and Mesa Verde
cactus.

Colorado Pikeminnow

The project is also within the known and historic range of the pikeminnow. The pikeminnow
was listed by the Service as endangered March 11, 1967 (32 FR 4001). The current range of the
pikeminnow includes Colorado, New Mexico, Utah, and Wyoming. Critical habitat for the
pikeminnow was designated March 21, 1994 (59 FR 13374). Critical habitat for the pikeminnow
begins at the State Highway 371 bridge (T 29 N, R 13 W, Sec. 17) in Farmington, New Mexico,
and includes the 100-year floodplain downstream to the mouth of Neskahai Canyon (T 41 S, R
11 E, Sec. 16), Utah, on the San Juan arm of Lake Powell. Critical habitat includes areas of the
floodplain that when flooded would provide fish habitat. The primary constituent elements for
critical habitat include, but are not limited to, the river channel, bottomlands, side channels,
secondary channels, oxbows, backwaters, and other areas in the 100-year floodplain, which when
inundated, provide spawning, nursery, feeding or rearing habitat. Areas within the 100-year
floodplain that do not provide the primary constituent elements do not meet the definition of
critical habitat. For example, a parking lot within the 100-year floodplain would not be
considered critical habitat.

Razorback Sucker

The project is also within the known and historic range of the razorback sucker. The razorback
sucker was federally listed by the Service as endangered on October 23, 1991 (56 FR 54947).
The current range of the razorback sucker includes Arizona, California, Colorado, New Mexico,
Nevada, Utah, Wyoming, and Mexico. Critical habitat for the razorback sucker was designated
March 21, 1994 (59 FR 13374). Critical habitat for razorback sucker begins at the Hogback
diversion (T 29 N, R 16 E, Sec. 9) and includes the 100-year floodplain downstream to the
mouth of Neskahai Canyon, Utah, on the San Juan arm of Lake Powell. The primary constituent
elements for critical habitat are similar to those for pikeminnow and fall into three general areas:
water, physical habitat, and the biological environment (Maddux ez al. 1993).

Southwestern Willow Flycatcher

The Service listed the southwestern willow flycatcher (flycatcher) as endangered on February 27,
1995 (60 FR: 10694-10715). The flycatcher is also classified as endangered by the State of New
Mexico (New Mexico Department of Game and Fish 1987). The current range of the flycatcher
includes southern California, southern portions of Nevada and Utah, Arizona, New Mexico,
western Texas, and southwestern Colorado (Unitt 1987, Browning 1993). In New Mexico, the
species has been observed in the Rio Grande, San Juan, Rio Chama, Zuni, San Francisco, and
Gila River drainages. Available habitat and overall numbers have declined statewide (62 FR:
39129-39147). A final recovery plan for the flycatcher has been developed (68 FR: 10485).
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Loss and modification of nesting habitat is the primary threat to this species (Phillips et al. 1964,
Unitt 1987, 58 FR: 39495-39522). Loss of migratory stopover habitat also threatens the
flycatcher's survival. Large scale losses of southwestern wetlands have occurred, particularly the
cottonwood-willow riparian habitats that are used by the flycatcher (Phillips et a/. 1964,
Carothers 1977, Rea 1983, Johnson and Haight 1984, Howe and Knopf 1991). The flycatcher is
a riparian obligate and nests in riparian thickets associated with streams and other wetlands
where dense growths of willow, buttonbush, boxelder, Russian olive, salt cedar or other plants
are present. Nests are often associated with an overstory of scattered cottonwood. Throughout
the flycatcher's range, these riparian habitats are now rare, reduced in size, and widely separated
by vast expanses of arid lands. Flycatchers begin arriving in New Mexico in late April and May
to nest, and the young fledge in early summer. Flycatchers nest in thickets of trees and shrubs
approximately 6.5 - 23 ft in height or taller, with a densely vegetated understory from ground or
water surface level to 13 ft or more in height. Surface water or saturated soil is usually present
beneath or next to occupied thickets (Phillips e al. 1964, Muiznieks et al. 1994). At some nest
sites, surface water may be present early in the nesting season with only damp soil present by
late June or early July (Muiznieks et al. 1994, Sferra et al. 1995). Habitats not selected for
nesting or singing are narrower riparian zones with greater distances between willow patches and
individual willow plants. Suitable habitat adjacent to high gradient streams does not appear to be
used for nesting. Areas not selected for nesting or singing may still be used during migration.

Occupied and potential flycatcher nesting habitat exists along the San Juan River. Although no
territories were identified along the San Juan River in 2001, three territories were documented as
recently as 1998. Occupied and potential habitat is primarily composed of riparian shrubs and
trees, chiefly Goodding's willow and peachleaf willow, Fremont cottonwood, coyote willow, and
salt cedar. The habitat within the project area does provide nesting habitat for the flycatcher, and
some flycatchers may use the area during migration. Habitat in nesting areas has mature
cottonwoods, often bordered or mixed with salt cedar and Russian olive, with small patches of
willows along the high flow channels.

Bald Eagle

The project area is also within the known and historic range of the bald eagle. The Service
reclassified the bald eagle from endangered to threatened on July 12, 1995 (60 FR: 36000-
36010). Adults of this species are easily recognized by their white heads and dark bodies.
Wintering bald eagles frequent all major river systems in New Mexico from November through
March, including the San Juan River. Bald eagles prefer to roost and perch in large trees near
water. Bald eagle prey includes fish, waterfowl, and small mammals.

Mesa Verde Cactus
The Mesa Verde cactus is federally listed as a threatened species (Service 1984). This species is
also protected by the State of New Mexico.

Mesa Verde cactus have spherical stems which grow alone or in clusters, and are about 5-8 cm
tall (Service 1984). There are about 8-10 tannish or straw colored radial spines per areole (spine
cluster), and no central spines. The color of the spines allow the plants to blend in well with the
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fine soil on which they grow (Service 1984). Flowers are yellow to greenish-white, and appear
in the spring. The cactus is restricted to dry clay soils along drainage ways on the eastern edge
of the Navajoan Desert and is associated with Atriplex spp. at 1,219-1,829 m in elevation
(Service 1984).

The Mesa Verde cactus was historically found in San Juan County, New Mexico, and
Montezuma County, Colorado (Service 1984). Presently, it is found in the same counties, but
reduced in distribution and numbers.

Reasons for decline in the Mesa Verde cactus include: limited distribution, over-collecting,
habitat degradation due to overgrazing, habitat destruction due to mining, oil and gas exploration
and drilling, commercial and residential development, off-road vehicle use, road building and
maintenance, construction of power lines and pipelines, and pesticide use (Service 1984).

Future Conditions without the Project

The No Action Alternative for this project is the affected environment with trends through the
life of the project. No project elements would be implemented under the No Action Alternative.
Baseline biological conditions were projected through time and include effects associated with
implementation of the Navajo Reservoir Operations EIS.

Fish and wildlife habitat in the project area would likely improve as a result of restoring natural
processes associated with the SJRBRIP and mimicry of a natural hydrograph (e.g., recruitment of
native riparian vegetation, establishment and maintenance of native fish and endangered species
habitats) downstream of the Animas River confluence. The frequency of 5,000 cfs releases in
the project area are anticipated to increase more than three-fold while lower flows would occur

in the summer, winter, and fall. Lower flows would decrease wetted streambed area, reduce
primary and secondary productivity, and reduce carrying capacity in the project area.

The frequency of 5,000 cfs (142 cms) peak releases from Navajo Dam during spring runoff
would increase above historic spring releases from about 16 to 69 percent, while minimum
releases during summer, fall, and winter (July through February) would be about 50 percent
lower (250 cfs versus 500 cfs, 7 versus 14 cms). Average monthly releases during summer and
fall (July through October) would be about 57 percent lower (430 cfs versus 1,000 cfs, 12 cms
versus 28 cms), and during winter about 51 percent lower (390 cfs versus 790 cfs, 11 versus 22

cms).

In most years, peak spring releases from Navajo Dam would increase with a target release of
5,000 cfs. This increase in flow would continue approximately 44 river mi (71 km) downstream
to the Animas River. Flows would then continue to increase, or stabilize, to Lake Powell as a
result of tributary inflows.

Winter base flow decreases in more than 44 mi (71 km) of river would provide little or no benefit
to the native fish community and trout fishery. While lower winter base flows would not likely
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produce acute effects, these fisheries would be limited by reduced habitat availability, reduced
primary and secondary productivity, and possible competition from non-native fishes.

Lower winter, summer, and fall base flow releases would decrease the wetted streambed
perimeter. Aquatic productivity is generally related to the amount of streambed area that is
wetted. Shallow areas, especially riffles, are the primary production areas for aquatic
invertebrates, which constitute much of the food base for fish and many shorebirds. Some losses
in wetted perimeter would be realized with reductions in dam releases from 500 cfs (14 cms) to
250 cfs (7 cms). These reductions would be most pronounced upstream of the Animas River
confluence where average winter releases would decrease by about 50 percent and summer and
fall releases would decrease by about 57 percent. In addition, irrigation depletions and changing
releases from Navajo Dam to meet downstream endangered species needs in summer and fall
would result in frequent flow fluctuations. These fluctuations would further reduce or limit
aquatic productivity. Lower base flows and frequent fluctuations in summer and fall releases
would reduce the forage base and the carrying capacity of fisheries upstream of the Animas
River confluence. Downstream of the Animas River confluence to Lake Powell, minimum base
flows of 500 cfs (14 cms) would be maintained through critical habitat for endangered species.

Decreased winter base flows would increase shallow water habitat, particularly in areas upstream
of the Animas River confluence. These habitats are important to shorebirds (e.g., killdeer, least
sandpiper), wintering migratory birds, hibernating amphibians and reptiles, and juvenile fish
species. Although lower flows would provide more shallow water habitats, they could also
reduce the forage or prey base for many of these same species.

During the spring season, reservoir releases would increase to 5,000 cfs (142 cms), primarily to
meet endangered fish species spawning and young-of-the-year habitat needs. Flows downstream
of the Animas River confluence, for example, would periodically increase to 10,000 cfs (2,830
cms), or greater.

The duration and timing of high flows typical of the spring season (greater than 10,000 cfs, 2,830
cms) provide better spawning habitat for the fish community and provide better conditions for
the (native) riparian-wetland plant community. The flow decreases in the San Juan River
upstream of the Animas River confluence during summer, fall, and winter seasons would have
varying effects on the fish community. Although the effects of reduced flows on the hydrology
supporting the riparian-wetland plant community was minimal during low flow tests, long term
impacts to these habitats are not known.

The baseline depletion limit for the San Juan River basin is approximately 853,000 afy (105,216
hmy). Approximately 623,000 afy (76,846 hmy) of the baseline are currently being depleted. Of
the 853,000 afy, 280,600 afy (34,612 hmy) has been allocated to NIIP. Of the 280,600 afy
depletion allocated to NIIP, approximately 160,330 afy (19,777 hmy) are currently being
depleted. Therefore, approximately 120,271 afy (14,835 hmy) of NIIP depletions are available
for development. By the year 2040, it is reasonable to assume that the remaining unused
depletions would be developed. With the project, approximately 33,600 afy (4,145 hmy) of the
future NIIP depletions would be passed downstream through Navajo Dam to facilitate the
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diversion of 33,118 afy into the San Juan Lateral at the PNM diversion dam. Without the
project, the full future NIIP depletion would likely be diverted from Navajo Reservoir and an
opportunity to allow more than 33,000 afy of water to remain in the river between Navajo Dam
and the PNM diversion dam could be missed.

Without the project, construction related impacts to fish, wildlife, and plants would not occur.
Impacts to fish and wildlife resources associated with the operation and maintenance of the
diversion pump, treatment and pumping plant, pipeline, powerlines, booster pumping stations,
and other project features would also not occur.

Threatened and Endangered Species
Issues with federally listed species will be addressed in detail during section 7 consultation under

the Act.
FISH AND WILDLIFE RESOURCES WITH THE PROJECT

The proposed project would include both short- and long-term construction related disturbances.
Short-term construction related impacts would occur from noise, dust, and the presence of
workers and machinery in the project area. Installation of the pipeline across the river could
temporarily increase turbidity and reduce water quality in the construction area. Runoff from
construction work sites, access routes, staging areas, and unprotected fills could further degrade
water quality. Accidental spills of fuels, lubricants, hydraulic fluids and other petrochemicals,
although unlikely, would be harmful to aquatic life. Changes in flow caused by de-watering of
the construction sites and excavation could cause direct mortality to fish and aquatic
invertebrates, disrupt fish spawning, and cause mortality of incubating eggs downstream of
construction sites.

Construction of the intake structure, pipeline crossing of the San Juan River and associated
facilities would disturb approximately 17.2 acres (7 hectares) of riparian habitat. Construction of
267 miles of San Juan and Cutter Lateral pipelines, 107 miles of overhead transmission lines,
booster pumping stations, and other facilities would temporarily disturb approximately 31,477
acres (12,738 hectares) of primarily upland habitat. Pipeline construction activities could
temporarily disturb potential raptor nesting habitats along the Defiance Monocline, Nutria
Monocline, and areas near Blanco and Cutter Canyons. These activities could disturb raptor
hunting areas southwest of Nageezi and east of Sheep Springs. Construction activities could also
temporarily impact golden eagles along the corridor from Cutter Canyon to Largo Canyon.

Construction of the proposed pipeline could also disturb the federally threatened Mesa Verde
cactus and its habitat. The Mesa Verde cactus occurs south-southeast of the junction of U.S. 491
and Navajo Route 36 within the boundary of the proposed San Juan Lateral pipeline alignment
and an associated booster pumping station.

Under the proposed project, 33,600 afy of NIIP water would be released through Navajo Dam to
facilitate diversions of 33,118 afy at the PNM diversion dam (RM 166.7). Of the 33,118 afy
diverted at the PNM diversion dam, an average of 1,871 afy would return to the San Juan River
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via the Shiprock wastewater treatment plant. Between Navajo Dam and the PNM diversion dam
mean monthly flows would increase 17 to 98 cfs (0.5 to 2.8 cms). Minimum mean monthly
flows would remain unchanged or increase up to 32 cfs (0.9 cms). Maximum monthly flows in
this same reach would decrease by 54 cfs (1.5 cms) in February, and increase by 405 cfs (11.5
cms) in October. Downstream of the PNM diversion dam, mean monthly flows would increase
up to 38 cfs (1.1 cms) in June, and decrease by 37 ¢fs (1.0 cms) in July. Minimum mean
monthly flows would remain unchanged or decrease by 59 cfs (1.7 cms). Maximum mean
monthly flows in this same reach would decrease by 92 cfs (2.6 cms) in February, and increase
by 361 cfs (10.2 cms) in October.

Overall, withdrawals would reduce annual base flows by less than 0.5 percent on average with
the greatest mean monthly reduction being less than 3 percent. Given the magnitude of flow in
the river, project related flow reductions of less than 0.5 percent are not expected to negatively
impact aquatic habitats, particularly downstream of the Animas River confluence. Increases in
flow, particularly upstream of the Animas River confluence, may provide some benefit to aquatic
resources. For example, at the Archuleta gage in July, mean monthly flows would increase by
approximately 25 cfs (0.7 cms) with the project. During low flow conditions, this could equate a
10 percent increase (or more) in flow between Navajo Dam and the confluence with the Animas
River. These flows could help maintain suitable water temperatures and increase available
habitat for both the coldwater trout fishery and the native fish community.

Assuming the SJRBRIP flow recommendations are met, the Preferred Alternative should have
minimal effects on water quality in the river. For instance, concentrations of constituent
elements (i.e., nutrients) in the river water column would increase by approximately 0.2 percent
on average with a maximum increase of approximately 1.2 percent below the PNM diversion
dam. Conversely, constituent elements would correspondingly decrease between Navajo Dam
and the PNM diversion dam due to increases in releases associated with Preferred Alternative.
Return flows from the Shiprock wastewater treatment plant would average approximately 5.0 cfs
(0.14 cms) annually, equating to about one percent of minimum base flows under the SJRBRIP
flow recommendations. The net increase in constituent elements associated with returns from
the wastewater treatment plant would be approximately 1.2 percent. Overall, increases in
constituent elements would be difficult to detect and would not be expected to negatively impact
the San Juan River fishery.

Operation of the intake at the PNM diversion dam could negatively impact fishery resources at
the point of diversion. The approximate 60 cfs diversion at the PNM diversion dam would
withdraw between 1.2 and 3.87 percent of the flow during peak larval drift for several fish
species (ERI 2003b). Assuming that entrainment of larval fish is directly proportional to the
diverted flow, ERI (2003b) estimated that as pikeminnow begin spawning above the PNM
diversion dam, approximately 3.87 percent of pikeminnow larvae could be entrained at the intake
structure. ERI (2003b) also estimated that approximately 1.2 percent of bluehead sucker larvae,
flannelmouth sucker larvae, and speckled dace larvae produced upstream of the PNM diversion
dam could be entrained at the intake structure.
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Short-term, entrainment of pikeminnow larvae is not expected because pikeminnow spawning
has not been documented above the PNM diversion dam. Should pikeminnow access spawning
areas above the diversion structure, entrainment of their larvae would likely occur. Entrainment
of other species currently spawning above the structure would also occur. However, entrainment
should be minimized because of the proposed design, location, and low approach velocities
associated with the intake structure. As a result, entrainment of larvae would not be expected to
be directly proportional to the diverted flow. Thus, the ERI entrainment estimates should be
considered the worst case scenario.

Although the Preferred Alternative would entrain a small proportion of the eggs and larvae
produced above the PNM diversion dam, long-term the Preferred Alternative would cause the
least impacts to the San Juan River fishery of all the alternatives analyzed, assuming the
SJRBRIP flow recommendations are met. The Preferred Alternative would ensure that at least
33,118 afy more water would remain in the river between Navajo Dam and the PNM diversion
dam than would occur without the project. The release of 33,600 afy from Navajo Dam should
slightly increase the amount of habitat available to fish between Navajo Dam and the PNM
diversion dam, and could offset project related impacts downstream. Releases associated with
the project could also benefit the native fish community and recreational trout fishery
downstream of Navajo Dam, while still meeting the flow recommendations.

The Preferred Alternative would also include diversions of 4,645 afy at Navajo Reservoir for
Cutter LateralTo meet this supply, the mean elevation of Navajo Reservoir would increase by
approximately 1.3 ft (0.4 m). Depending on the bathometric profile of Navajo Reservoir this
increase could change the amount of near shore spawning and foraging habitat.

NIIP Amarillo and Water Conservation Alternatives

Under the NIIP Amarillo Alternative all of the project water (37,763 afy) would be diverted at
Navajo Reservoir. This would result in less water in the river between Navajo Dam and the
PNM diversion dam than would occur under the Preferred Alternative. Although entrainment
would be avoided under the NIIP Amarillo Alternative, more project related impacts to fish and
wildlife resources would be expected because of the reduced flows. The NIIP Amarillo
Alternative would also include slightly more upland impacts during project construction than
would occur under the Preferred Alternative.

Under the Water Conservation Alternative, project related diversions would not occur and
project related infrastructure (e.g., pipelines, pumping plants, etc.) would not be constructed.
Although entrainment and construction related impacts would be avoided, future depletions at
Navajo Reservoir could mean more impacts to fish and wildlife resources downstream of Navajo

Dam.

Threatened and Endangered Species
Issues with federally listed species will be addressed in detail during section 7 consultation under

the Act.
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DISCUSSION

The Fish and Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661-667¢) directs
the Federal action agency to consult with the Service for purposes of “preventing a net loss of
and damage to wildlife resources.” It further directs the action agency to give wildlife
conservation measures equal consideration to features of water resource development.
Consideration is to be given to all wildlife, not simply those that are legally protected under the
Endangered Species Act or those with high economic and recreational value. Further, the
recommendations of the Service which follow are to be given full consideration by the action
agency. All aspects of the Navajo — Gallup Water Supply Project should be designed and
constructed to avoid and minimize impacts to wildlife resources.

Construction projects that result in adverse impacts to fish and wildlife require the development
of mitigation plans. These plans consider the value of fish and wildlife habitat affected. The
Service has established a mitigation policy used as guidance in recommending mitigation
(Service 1981). The policy states that the degree of mitigation should correspond to the value
and scarcity of the fish and wildlife habitat at risk. Four resource categories in decreasing order
of importance are identified:

Resource Category No. 1 Habitats of high value for the species being evaluated that are
unique and irreplaceable on a national basis or in the ecoregion section. No loss of existing
habitat value should occur.

Resource Category No. 2 Habitats of high value that are relatively scarce or becoming scarce
on a national basis or in the ecoregion section. No net loss of in-kind habitat value should
occur.

Resource Category No. 3 Habitats of high to medium value that are relatively abundant on a
national basis. No net loss of habitat value should occur and loss of in-kind habitat should be

minimized.
Resource Category No. 4 Habitats of medium to low value. Loss of habitat value should be
minimized.

The habitats in the immediate project area are classified as follows: Resource Category No. 2 -
riparian vegetation (includes trees and shrubs such as willows) and aquatic habitat, and Resource
Category No. 4 - irrigated agriculture and arid upland habitats.

Riparian habitats are classified in category 2 because they are scarce and are rapidly
disappearing. About 90 percent of the historic wetland and riparian habitat in the southwest has
been eliminated (Johnson and Jones 1977). The mitigation goal for riparian areas (trees and
shrubs) in the project area is no net loss in wildlife value as a result of the proposed project. To
ensure that mitigation is successful for project related impacts, we recommend that a long-term
mitigation plan be developed.

Aquatic habitats are classified in category 2 because they are relatively scarce in the Southwest
and provide high wildlife value for several native fish species (e.g., Colorado pikeminnow,
razorback sucker, flannelmouth sucker). The mitigation goal for aquatic habitat (e.g.,
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backwaters, riffles, and nns) in the project area is tp have no net loss ofhahimtvalucas a result
of the proposed project.

Irrigated agricultural and arid upland habitats are classified in category 4 because they are
relatively common in the Southwest, yet they provide important wildlife habitat. Project related
disturbances should be mitigated to ensure that impacts to these habitats are avoided or

imized

The Service has ranked the Project alternatives in terms of their potential impacts on aquatic and
terrestrial resources from least to most:

. San Yuan PNM 2040 Diversion Altemative (Preferred Alternative)
. Water Conservation Alternative

. No Action Altemative

. NIIP Amarillo Alternative

Short-term, the No Action and the Water Conservation Alternatives would be the most
environmentally beneficial alternatives, followed by the Preferred Alternative and the NTIP
Amarillo Altemative. This is because spproximately 230,000 afy (28,370 hm) of San Juan River
depletions have yet to be developed, meaning less water would be diverted, and more water
would remasin in the San Jpan River than would remain in the river under the Proferred
Alternative or the NIIP Amarillo Alternative. Construction, operation, and maintenance relaxed
disturbances would also be avoided since the No Action and Water Conservation Alternatives
would not include the infrastructure proposed under the Preforred Alternative and the NIIP

Amarillo Alternative.

As water development continves depletions will approach the 853,000 afy San Juan River
baseline depletion limit. Of the 230,000 afy (28,370 hmy) of undeveloped depletions,
approximately 120,270 afy are designated for NIIP. Under the No Action and Water
Conservation Alternatives, the Navajo Nation would continue to develop their mused NIIP
depletions until all of their available water has been developed. Under the proposed action, the
Navajo Nation would allow 33,600 afy of water to be released downstream of Navajo Dam to.
facilitate project related diversions into the San Juan Lateral. Thus, the proposed project would
ensure that more water would remain in the river than would occur under the No Action, Water
Conservation, and NIIP Amarillo Alternatives.

Of all the alternatives evaluated, the NIIP Amarillo Alternative would have the most short- and
long-term impacts to fish and wildlife resources. Under this alternative, 37,763 afy (4,658 hmy)
of water would be diverted from the San Juan River at the NIIP diversion in Navajo Reservoir.
Short-term impacts would include Jower Sows downstream of Navajo Dam and possibly lower
water quality compared to the Preferred Alternative. Long-term, an opportunity to release
33,600 afy of water from Navajo Dam and remain in the river could be missed. The NIIP
Amarillo Alterative would also cause temporary construction related disturbances to
approximately 31,841 acres (3,928 hectares) of habitats along its pipeline routes.
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The Service anticipates minor short-term impacts to fish and wildlife resources associated with
project construction. To minimize adverse impacts to birds protected under the Migratory Bird
Treaty Act, tree stands or other adequately vegetated areas slated for grubbing or clearing should
be surveyed for the presence of nesting birds during the general migratory bird nesting season of
March through August. Disturbance to nesting areas should be avoided until nesting is
completed.

Vegetation clearing and construction related soil disturbances can cause sediment-laden runoff to
enter waterways. To minimize impacts associated with erosion, the contractor should employ
silt curtains, coffer dams, dikes, straw bales, or other suitable erosion control measures. Loss of
riparian habitat should be avoided or kept to a minimum when avoidance is not possible. Should
loss of riparian habitat occur, mitigation would be necessary. Mitigation plantings of coyote
willow and black willow whips or poles, and cottonwood poles should be dense and planted
down to the water table to help ensure that mitigation is successful.

Under the proposed project, a portion of the eggs and larvae in the drift above the PNM diversion
dam would likely be entrained in the San Juan Lateral intake structure. However, the design,
location, and approach velocities of the proposed intake structure would minimize the amount of
entrainment that could occur. The Service believes that the impacts associated with entrainment
would be offset by the benefits of releasing 33,600 afy of NIIP water through Navajo Dam rather
than through the NIIP diversion structure. Therefore, the Service believes that the Preferred
Alternative meets the mitigation goal of no net loss for this resource category. Although the
Preferred Alternative should meet the mitigation goal for this resource category, the Service
recommends that Reclamation monitor the intake pump, sump, and settling ponds to estimate
entrainment during periods of larval drift. If Jarval entrainment exceeds the estimates of ERI
(2003b), then Reclamation should contact the Service to determine if further project review
under the Fish and Wildlife Coordination Act is necessary.

Although no specific mitigation is recommended for long-term project related impacts to aquatic
habitats, the Service anticipates that minor short-term construction related impacts to aquatic
habitats would occur. To minimize construction related impacts to fishery and other aquatic
resources, we recommend that the in-channel construction sites for the intake pump and pipeline
crossing of the San Juan River be dewatered and that flows be diverted around the construction
sites. Diverted flows should be sufficient to provide fish passage through the construction areas.
To further reduce construction related impacts to aquatic resources, construction activities should
be conducted during low-flow periods and periods of low precipitation.

To minimize construction related impacts to water quality, we recommend that Reclamation
consult with the Surface Water Quality Bureau of the New Mexico Environment Department
regarding the proposed project and potential impacts. To ensure that impacts to water quality are
minimized during construction, the contractor should conduct water quality monitoring before,
during, and after construction to ensure that New Mexico water quality standards are met.
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To minimize impacts associated with concrete and concrete-batching, the contractor should
contain poured concrete in forms and/or behind cofferdams to prevent discharge into the river.
The contractor should also contain and treat or remove for off-site disposal any wastewater from
concrete-batching, vehicle wash-down, and aggregate processing.

To minimize the likelihood of petrochemical spills, the contractor should clean construction
equipment prior to construction to ensure that no leaks or discharges of lubricants, hydraulic fluids
or fuels occur in aquatic or riparian habitats. The contractor should also store and dispense fuels,
lubricants, hydraulic fluids and other petrochemicals outside the floodplain, and inspect construction
equipment daily to ensure that no leaks or discharges of lubricants, hydraulic fluids or fuels occur in
aquatic or riparian habitats. If petrochemical spills or leaks occur, the contractor should contain and
remove any petrochemical spills, including contaminated soil, and dispose of these materials at an
approved upland site.

To minimize potential impacts to fish and wildlife resources associated with riprap or other fill,
we recommend that the contractor use only clean cobble or quarry stone from an upland source.
Uncontaminated earth or alluvium suitable for revegetation with indigenous plant species should
be used for backfill. Backfill should be revegetated or reseeded with native plants or seeds to
accelerate revegetation of disturbed areas. Staging areas should also be revegetated with native
plants or reseeded with native vegetation to minimize erosion and reduce impacts to fish and
wildlife resources.

Construction of the proposed project would disturb approximately 31,477 acres of primarily
upland habitat. The majority of this habitat would be located in previously disturbed highway
right-of-ways. To minimize trapping of wildlife during trenching operations we recommend,
where possible, that trenching and burying of pipeline be done concurrently. In addition, we
recommend leaving the least amount of trench open overnight and providing escape ramps for
trapped wildlife. We also recommend that areas disturbed during construction be reseeded with
native vegetation to minimize erosion and expedite revegetation. For those upland areas where
soils have become compacted by use of heavy equipment, soils should be scarified and/or
additional topsoil added prior to revegetation.

The proposed project would include the construction of approximately 107 miles of overhead
transmission lines. Birds of prey such as eagles, hawks, and owls frequently use power lines and
support structures for perching and nesting. These raptors can be electrocuted while using power
lines, thus contributing to the cumulative mortality factors affecting these biologically important
and environmentally sensitive birds. Standard techniques have been developed to prevent raptor
electrocutions at electric distribution lines. This latest guidance is included in the publication
Suggested Practices for Raptor Protection on Power Lines: The State of the Art in 1996 by the
Avian Power Line Interaction Committee. The document may be requested from Edison Electric
Institute, P.O. Box 266, Waldorf, Maryland, 20604-0266, telephone (800) 334-5453, or may be
requested from the Raptor Research Foundation at 12805 St. Croix Trail, Hastings, Minnesota
55033, phone (612) 437-4359 or by email at JMFITZPTRK@aol.com. New or modified electric
distribution lines should be designed and constructed to prevent the electrocution of raptors,
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using the above-referenced guidance. Proper design should include adequate separation of
energized hardware or insulation of wires where sufficient separation cannot be attained.
Closely spaced transformer jumper wires, bushing covers, protective cutouts, or surge arresters
can be made raptor-safe by the use of special insulating material. The use of grounded steel
crossarm braces should be avoided. These measures should be implemented on each line and
pole associated with new or converted lines as necessary.
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RECOMMENDATIONS

To minimize project related impacts to fish and wildlife resources, we recommend that
Reclamation incorporate into their project the mitigation and minimization measures
recommended by ERI. We also recommend that Reclamation:

1. Replace any woody vegetation (e.g., willows) unavoidably lost by establishing 2 acres of
native vegetation for every acre impacted. If trees are removed, we recommend a minimum
ratio of ten saplings be planted for each mature tree lost. Planting of willow and cottonwood
poles should be dense and in a location where adequate water is available to ensure that
mitigation is successful. Mitigation should cover the direct removal of vegetation during
construction, as well as induced mortality that may occur in future years.

2. Tree stands or other vegetated areas slated for grubbing or clearing should be surveyed
for the presence of nesting birds during the general migratory bird nesting season of
March through August. Avoid disturbing nesting areas until nesting is complete.

3. Employ silt curtains, cofferdams, dikes, straw bales or other suitable erosion control
measures during construction.

4, Monitor the intake pump, sump, and settling ponds to estimate larval entrainment during
periods of drift. Contact the Service to determine if further project review under the Fish
and Wildlife Coordination Act is appropriate if entrainment exceeds the estimates of ERI
(2003b).

5. Dewater in-channel construction areas prior to construction. Maintain river flows up-
and downstream of construction areas. Maintain fish passage around dewatered
construction areas during construction. Construct the project during periods of low flow
and low precipitation.

6. Monitor water quality before, during, and after construction to ensure compliance with
State Water Quality Standards.

7. Contain poured concrete in forms and/or behind cofferdams to prevent discharge into the
river. Contain and treat or remove for off-site disposal any wastewater from concrete-
batching, vehicle wash-down, and aggregate processing.

8. Store and dispense fuels, lubricants, hydraulic fluids, and other petrochemicals outside
the 100-year floodplain. Inspect construction equipment daily for petrochemical leaks.
Contain and remove any petrochemical spills and dispose of these materials at an
approved upland site. Park construction equipment outside the 100-year floodplain
during periods of inactivity.
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10.

11.

12.

13.

Carry an oil spill kit or spill blanket at all ttmes. Ensure equipment operators are
knowledgeable in the use of spill containment equipment. Develop a spill contingency
plan prior to initiation of construction. Immediately notify the proper Federal and State
authorities in the event of a spill. :

Use only clean cobble or quarry stone from an upland source. Use uncontaminated earth
or alluvium suitable for revegetation with indigenous plant species for backfill.
Revegetate or reseed backfill and other disturbed areas with native plants or seeds to
accelerate revegetation with native species.

Where possible, minimize trapping of wildlife during pipeline installation by trenching
and burying pipeline concurrently. Leave the least amount of trench open overnight, and
provide escape ramps for trapped wildlife.

Re-vegetate all upland areas disturbed during construction, using native plants or seeds.
For those upland areas where soils have become compacted as a result of heavy
equipment operation, soils should be scarified or additional topsoil placed prior to
revegetation.

Minimize electrocution risk to raptors by installing perch guards or raptor safe
configurations on all transmission structures. Minimize collision risk to raptors and other
bird species by marking transmission lines that pose a high collision risk with spiral
vibration dampers or bird flight diverters.
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Appendix A. Common and Scientific Names of Fish That May Occur in the Navajo - Gallup
Water Supply Project Area.

Common Name

Secientific Name

Iowa darter
Mottled sculpin
Roundtail chub
Bonytail chub

Colorado pikeminnow

Speckled dace
Bluehead sucker

Flannelmouth sucker

Razorback sucker

Etheostoma exile

Cottus bairdi

Gila robusta robusta

Gila elegans

Ptychocheilus lucius

Rhinichthys osculus

Catostomus discobolus discobolus
Catostomus latipinnis

Xyrauchen texanus

White sucker Catostomus commersoni
Black bullhead Ictalurus melas

Channel catfish Ictalurus punctatus

Zuni bluehead sucker Catostomus discobolus yarrowi
Western mosquitofish Gambusia affinis

Plains killifish Fundulus zebrinus

Red shiner Cyprinella lutrensis
Common carp Cyprinus carpio
Fathead minnow Pimephales promelas
Green sunfish Lepomis cyanellus
Largemouth bass Micropterus salmoides
Threadfin shad Dorosoma petenense
Red shiner Cyprinella lutrensis
Green sunfish Lepomis cyanellus
Longear sunfish Lepomis megalotis
Bluegill Lepomis macrochirus
White crappie Pomoxis annularis
Yellow perch Perca flavescens

Striped bass Morone saxatilis
Walleye Stizostedion vitreum
Rainbow trout Oncorhynchus gairdneri
Brown trout Salmo trutta

Mottled sculpin Cottus bairdi
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Appendix B. Common and Scientific Names of Plants That May Occur in the Navajo - Gallup
Water Supply Project Area.

Common Name

Scientific Name

Box elder

Poison ivy
Squawbush

Water hemlock
Cymopterus
Cymopterus

Indian root
Milkweed

Tarragon

Black sagebrush
White sagebrush
Basin big sagebrush
Golden aster
Rubber rabbitbrush
Green rabbitbrush
Chicory

Parry’s thistle
Canadian fleabane
Common sunflower
Blue lettuce
Cutleaf coneflower
Senecio

Goldenrod
Common dandelion
Rough cockleburr
Water birch
Rockcress

Western tansymustard

Blister cress

Hoary cress

Desert pepperweed
Clasping pepperweed
Watercress

Spreading yellowcress

European watercress
Tumbling mustard

Rocky mountain beeplant

Four-wing saltbush
Annual atriplex

Acer interius

Rhus radicans

Rhus trilobata

Cicuta douglasii
Cymopterus newberryi
Cympoterus fendleri
Aristolochia watsoni
Asclepias fascicularis
Artemisia dracunculoides
Artemisia nova
Artemisia ludoviciana
Artemisia tridentata
Heterotheca villosa
Chrysothamnus nauseosus
Ericameria viscidiflora
Cichorium intybus
Circium parryi
Erigeron canadensis
Helianthus annuus
Lactuca pulchella
Rudbeckia laciniata
Senecio cymbalarioides
Solidago sparsiflora
Taraxacum officinale
Xanthium strumarium
Betula occidentalis
Arabis perennans
Descurainia pinnata
Erysium rapandum
Lepidium drapa
Lepidium fremontii
Lepidium perfoliatum
Rorippa nasturtium-aquaticum
Rorippa sinuata
Nasturtium Officinale
Sisymbrium altissimum
Cleome serrulata
Atriplex canescens
Atriplex hastata
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Appendix B continued.

Common and Scientific Names of Plants That May Occur in the
Navajo - Gallup Water Supply Project Area.

Common Name

Scientific Name

Redscale
Shadescale
Lambsquarters
Russian thistle
Tumbleweed

Field bindweed
Redosier dogwood
Missoure gourd
Emory’s Sedge
Stalkgrain sedge
Fox sedge

Spike rush
Creeping spike rush
Hardstem bulrush
Olney bulrush
Bulrush

Cloaked bulrush
Giant bulrush
Russian olive
Common horsetail
Smooth scouring rush
Dwarf horsetail
Ridgeseed spurge
Thyme leaved spurge
Aspen pea

Spurred lupine
Small lupine

Black medick
Alfalfa

White sweetclover
Yellow sweetclover
Rancheria clover
White clover
American licorice
Red-stemmed filaree
Wax currant
Wiregrass

Torrey’s rush
Horehound

Atriplex rosea

Atriplex confertifolia
Chenopodium album
Salsola kali tenuifolia
Amaranthus graecizans
Convolvulus arvensis
Cornus stolonifera
Cucurbita foetidissima
Carex emoryi

Carex stipata

Carex vulpinoidea
Eleocharis macrostachya
Eleocharis palustris
Scirpus acutus

Scirpus americanus
Scirpus paludosus
Scirpus pallidus
Scirpus validus
Elaeagnus angustifolia
Eguisetum arvense
Equisetum laevigatum
Equisetum kansanum
Euphorbia glyptosperma
Euphorbia serpyilifolia
Lathyrus laetivirens
Lupinus laxiflorus
Lupinus pusillus
Medicago lupulina
Medicago sativa
Melilotus albus
Melilotus officinalis
Trifolium albopurpureum
Trifolium repens
Glycyrrhiza lepidota
Erodium cicutarium
Ribes cereum

Juncus balticus

Juncus torreyi
Marrubium vulgare
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Appendix B continued.

Common and Scientific Names of Plants That May Occur in the
Navajo - Gallup Water Supply Project Area.

Common Name Scientific Name

Mint Mentha penardi

Pony beebalm Monarda pectinata
Skullcap Scutellaria galericulata

False soloman’s seal
Blue flax
Cheeseweed mallow
Emory’s globe mallow
New Mexico olive
American willowherb
Evening primrose
Narrowleaf plantain
Common plantain
Western wheatgrass
Slender wheat grass
Redtop

Creeping bentgrass
Water foxtail

Wild oat

American slough grass
Meadow brome
Cheatgrass

Orchard grass

Salt grass

Hairy crabgrass
Barnyard grass
Canada wildrye
Meadow fescue

Reed manna grass
Foxtail barley

Wall barley
Cultivated barley
Scratchgrass
Witchgrass

Timothy

Common reed
Annual rabbitsfoot grass
Kentucky bluegrass
Alkali grass

Rye

Smilacina stellata

Linum lewisit

Malva parviflora
Sphaeralcea emoryi
Forestiera neomexicana
Epilobium adenocaulon
Oenothera marginata
Plantago lanceolata
Plantago major
Agropyron smithii
Agropyron trachycaulum
Agrostis alba

Agrostis palustris
Alopecurus aegaulilis sobol
Avena fatua

Beckmannia syzigachne
Bromus commutatus
Bromus tectorum
Dactylis glomerata
Distichlis stricta
Digitaria sanguinalis
Echinochloa crusgalli
Elymus canadensis
Festuca elatior

Glyceria grandis
Hordeum jubatum caespitosum
Hordeum murinum
Hordeum vulgare
Muhlenbergia asperifolia
Panicum capitlare
Phleum pratense
Phragmites communis
Polypogon monospeliensis
Poa pratensis
Puccinellia pauciflora
Secale cereale
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Appendix B continued.

Common and Scientific Names of Plants That May Occur in the
Navajo - Gallup Water Supply Project Area.

Common Name

Scientific Name

Green foxtail
Bottlebrush squirreltail
Alkali sacaton

Spike dropseed

Sand dropseed

Wheat

Cultivated corn
Knotgrass

Curly dock

Virgin’s bower

Alkali buttercup
Mountain meadow rue
Serviceberry

Western service berry
River hawthomn
Silverweed

Wildrose

Narrow-leaf cottonwood
Rio Grande cottonwood
Peach-leaf willow
Coyote willow

Pacific willow

Indian paintbrush
Common monkeyflower
Common mullein
Water speedwell

Pale wolfberry
Cutleaf nightshade
Salt cedar

Common cattail
Netleaf hackberry
Brewer nettle

Virginia creeper
Puncturevine

Pinyon pine

Juniper

Oak

Greasewood
Mountain-mahogany

Setaria viridis

Sitanion hystrix
Sporobolus airoides
Sporobolus contractus
Sporobolus cryptandrus
Triticum aestivum

Zea mays

Polygonum aviculare
Rumex crispus
Clematis lingustifolia
Ranunculus cymbalaria
Thalictrum fendleri
Amelanchier alnifolia
Amelanchier utahensis
Crataegus rivularis
Potentilla anserina
Rosa fendleri

Populus angustifolia
Populus wislizenii
Salix amygdaloides
Salix exigua

Salix lasiandra
Castilleja linariaefolia
Mimulus guttatus
Verbascum thapsus
Veronica anagallis-aquatica
Lycium pallidum
Solanum triflorum
Tamarix chinensis
Typha latifolia

Celtis reticulata

Urtica breweri
Parthenocissus inserta
Tribulus terrestris
Pinus edulis

Juniperus sp.

Quercus sp.

Sarcobatus vermiculatus
Cercocarpus montanus
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Appendix B continued. Common and Scientific Names of Plants That May Occur in the
Navajo - Gallup Water Supply Project Area.

Common Name

Scientific Name

Antelope bitterbrush Purshia tridentata
Yucca Yucca sp.
Cliffrose Cowania mexicana

Broom snakeweed
Barrel cactus

Gutierrezia sarothrae
Ferocactus wislizenii

Pricklybear cactus Opuntia sp.

Mesa Verde cactus Sclerocactus mesae-verdae
Buckwheat Eriogonum sp.

Brack’s fishhook cactus Sclerocactus cloveriae var. brackii
Threadleaf groundsel Senecio longilobus

Bisti fleabane Erigeron bistiensis

Little hogweed Portulaca oleracea

Golden crownbeard
Colorado four-o’clock

Verbesina encelioides
Mirabilis multiflora

Nees Machaeranthera tanacetifolia
Globemallow Sphaeralcea sp.

Blue gramma Bouteloua gracilis
Galleta Hilaria jamesii

Indian ricegrass Oryzopsis hymenoides
Alkaki sacaton Sporobolus airoides
Wheatgrass Agropyron sp.

Sandhill muhly Muhlenbergia pungens
Western serviceberry Amelanchier utahensis
Spiny hopsage Grayia spinosa

Adonis blazingstar Mentzelia multifiora
Mexican-fireweed Kochia scoparia
Streambank wheatgrass Agropyron riparium
Foxtail barley Hordeum jubatum
Mormon tea Ephedra torreyana
Green joint-fir Ephedra viridis

Cholla Opuntia sp.

Fringed sage Artemisia frigida
Muhly Muhlenbergia torreyi
Little leaf ratany Krameria sp.

Flatspine burr ragweed Ambrosia acanthicarpa
Three-awns Aristida sp.
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Appendix C. Common and Scientific Names of Birds That May Occur in the Navajo - Gallup

Water Supply Project Area.

Common Name

Scientific Name

Turkey vulture
Horned grebe
Eared grebe
Western grebe
Pied-billed grebe
White pelican
Brown pelican

Double-crested cormorant

Great blue heron
Green heron
Great egret

Snowy egret

Black-crowned night heron

Least bittern
American bittern
White-faced ibis
Whistling swan
Canada goose
White-fronted goose
Snow goose
Mallard

Gadwall

Northern pintail
Green-winged teal
Blue-winged teal
Cinnamon teal
American wigeon
Northern shoveler
Wood duck
Redhead
Ring-necked duck
Canvasback

Lesser scaup
Common goldeneye
Barrow’s goldeneye
Bufflehead

Surf scoter

Ruddy duck
Hooded merganser

Cathartes aura
Podiceps auritus
Podiceps nigricollis
Aechmorphorus occidentalis
Podilymbus podiceps
Elecanus erythorhynchos
Pelecanus occidentalis
Phalacrocorax auritus
Ardea herodias
Butorides virescens
Ardea alba

Egretta thula
Nycticorax nycticorax
Ixobrychus exilis
Botarus lentiginosus
Plegadis chihi

Olor columbianus
Branta canadensis
Anser albifrons

Chen caerulescens
Anas platyrhynchos
Anas strepera

Anas acuta

Anas crecca

Anas discors

Anas cyanoptera

Anas americana

Anas clypeata

Aix sponsa

Aythya americana
Aythya collaris

Aythya valisineria
Aythya affinis
Bucephala clangula
Bucephala islandica
Bucephala albeola
Melanitta perspicillata
Oxyura jamaicensis
Lophodytes cucullatus
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Appendix C continued.

Common and Scientific Names of Birds That May Occur in the
Navajo - Gallup Water Supply Project Area. :

Common Name

Scientific Name

Common merganser
Red-breasted merganser
Mississippi kite
Red-tailed hawk
Ferruginous hawk
Northern goshawk
Cooper’s hawk
Sharp-shinned hawk
Rough-legged hawk
Swainson’s hawk
Bald eagle

Golden eagle

Norther harrier hawk
Osprey

American peregrine falcon
Arctic peregrine falcon
Prairie falcon
American kestrel
Merlin

Scaled quail
Gambel’s quail

Blue grouse

Greater Sage grouse
Ring-necked pheasant
Chukar

Turkey

Virginia rail

Sora

Common gallinule
American coot
Semi-palmated plover
Snowy plover
Kilideer

Mountain plover
Black-bellied plover
Upland plover
Common snipe
Long-billed curlew
Upland sandpiper

Mergus merganser
Mergus serrator

. Ictinia mississippiensis

Buteo jamaicensis

Buteo regalis

Accipter gentilis
Accipiter cooperii
Accipiter striatus

Buteo lagopus

Buteo swainsoni
Haliaeetus leucocephalus
Agquila chrysaetos

Circus cyaneus

Pandoin haliaetus

Falco peregrinus anatum
Falco peregrinus tundrius
Falco mexicanus

Falco sparverius

Falco columbarius
Callipepla squamata
Callipepla gambelii
Dendragapus obscurus
Centrocercus urophasianus
Phasianus colchicus
Alectoris chukar
Meleagris gallopavo
Rallus limicola

Porzana carolina
Gallinula chloropus
Fulica americana
Charadrius semipalmatus
Charadrius alexandrinus
Charadrius vociferus
Charadrius montanus
Pluvialis squatarola
Bartramia longicauda
Gallinago gallinago
Numenius americanus
Bartramia longicauda
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Appendix C continued.

Common and Scientific Names of Birds That May Occur in the
Navajo - Gallup Water Supply Project Area.

Common Name

Scientific Name

Spotted sandpiper
Solitary sandpiper
Willet

Greater yellowlegs
Lesser yellowlegs
Pectoral sandpiper
Baird’s sandpiper
Least sandpiper
Long-billed dowithcher
Western sandpiper
Marbled godwit
Sanderling

American avocet
Black-necked stilt
Wilson’s phalarope
Red-necked phalarope
Herring gull
California gull
Ring-billed gull
Laughing gull
Franklin’s gull
Bonaparte’s gull
Sabine’s gull
Forster’s tern
Common tern
Caspian tern

Black tern
Band-tailed pigeon
Rock dove

Mourning dove

Inca dove
Yellow-billed cuckoo
Greater roadrunner
Mexican spotted ow]
Western burrowing owl
Northern sah-whet owl
Pygmy owl

Common bam-ow]
Screech owl
Great-homed owl

Actitis macularia

Tringa solitaria
Catoptrophorus semipalmatus
Tringa melanoleuca
Tringa flavipes

Calidris melanotos
Calidris bairdii

Calidris minutilla
Limnodromus scolopaceus
Calidris mauri

Limosa fedoa

Calidris alba
Recurvirostra americana
Himantopus mexicanus
Phalaropus tricolor
Phalaropus lobatus
Larus argentatus

Larus californicus

Larus delawarensis
Larus atricilla

Larus pipixcan

Larus philidelphia

Xema sabini

Sterna forsteri

Sterna hirundo

Sterna caspia

Chlidonias niger
Columba fasciata
Columba livia

Zenaida macroura
Columbina inca
Coccyzus americanus
Geococcyx californianus
Strix occidentalis lucida
Speotyto cunicularia hypugea
Aeogolius acadicus
Glaucidium californicum
Tyto alba

Otus asio

Bubo virginiansus
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Appendix C continued. Common and Scientific Names of Birds That May Occur in the
Navajo - Gallup Water Supply Project Area.

Common Name Scientific Name
Long-eared owl Asio otus
Short-eared owl Asio flammeus
Flammulated owl Otus flammeolus

Common poorwill
Common nighthawk
Black swift
White-throated swift
Black-chinned hummingbird
Broad-tailed hummingbird
Rufous hummingbird
Calliope hummingbird
Belted kingfisher
Northern flicker
Red-headed woodpecker
Acorn woodpecker

Lewis woodpecker
Yellow-billed sapsucker
Williamson’s sapsucker
Hairy woodpecker

Downy woodpecker
Northern three-toed woodpecker
Western kingbird

Eastern kingbird

Cassin’s kingbird

Eastern phoebe

Black phoebe

Say’s phoebe
Southwestern willow flycatcher
Hammond’s flycatcher
Western flycatcher
Ash-throated flycatcher
Western wood-pewee
Greater pewee

Olive-sided flycatcher
Dusky flycatcher

Gray flycatcher

Tree swallow

Bank swallow
Violet-green swallow
Barn swallow

Phalaenoptilus nuttallii
Chordeiles minor
Cypseloides niger
Aeronautes saxatalis
Archilochus alexandri
Selasphorus platycercus
Selasphorus rufus
Stellula calliope

Ceryle alcyon

Colaptes auratus
Melanerpes erythrocephalus
Melanerpes formicivorus
Melanerpes lewis
Sphyrapicus varius
Sphyrapicus thyroideus
Picoides villosus
Picoides pubescens
Picoides tridactylus
Tyrannus verticalis
Tyrannus tyrannus
Tyrannus vociferans
Sayornis phoebe
Sayornis nigricans
Sayornis saya
Empidonax traillii extimus
Empidonax hammondii
Empidonax difficilis
Mpyiarchus cinerascens
Contopus sordidulus
Contopus pertinax
Contopus cooperi
Empidonax oberholseri
Empidonax wrightii
Tachycineta bicolor
Riparia riparia
Trachycineta thalassina
Hirundo rustica
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Appendix C continued. Common and Scientific Names of Birds That May Occur in the
Navajo - Gallup Water Supply Project Area.

Common Name

Scientific Name

Northemn rough-winged swallow
Purple martin

Blue jay

Gray jay

Steller’s jay

PiZon jay

Western scrub jay
Black-billed magpie
American crow
Common raven

Plain titmouse

Clark’s nutcracker
Black-capped chickadee
Mountain chickadee
Common bushtit
White-breasted nuthatch
Red-breasted nuthatch
Pygmy nuthatch

Brown creeper
American Dipper
House wren

Bewick’s wren
Long-billed marsh wren
Canon wren

Rock wren

Gray catbird

Northern mockingbird
Brown thrasher
Bendire’s thrasher

Sage thrasher
American robin

Hermit thrush
Swainson’s thrush
Western bluebird
Eastern bluebird
Mountain bluebird
Townsend’s solitaire
Blue-gray gnatcatcher
Golden-crowned kinglet
Ruby-crowned kinglet

Stelgidopteryx serripennis
Progne subis
Cyanocitta crystata
Perisoreus canadensis
Cyanocitta stelleri
Gymnorhinus cyanocephalus
Aphelocoma californica
Pica hudsonia

Corvus brachyrhynchos
Corvus corax
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