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This document transmits the U.S. Fish and Wildlife Service=s (Service) biological opinion
on the effects of actions associated with the AProgrammatic Biological Assessment (BA) for
the City of Albuquerque Drinking Water Project.@ This assessment concerns the effects of
the action on the endangered Rio Grande silvery minnow (Hybognathus amarus) (silvery
minnow) and its designated critical habitat, the endangered southwestern willow flycatcher
(Empidonax traillii extimus) (flycatcher), and the threatened bald eagle (Haliaeetus
leucocephalus). Your request for formal consultation, in accordance with section 7 of the
Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 531 et seq.), was received
on November 13, 2002. The Bureau of Reclamation (Reclamation) is the lead Federal
agency for this consultation, the City of Albuquerque (City) is an applicant, and the U.S.
Army Corps of Engineers (Corps) is a cooperating agency.

Reclamation requested concurrence with the determination of Amay affect, is not likely to
adversely affect@for the bald eagle and the flycatcher. The Service concurs with
Reclamation=s determination of Amay affect, is not likely to adversely affect@the bald
eagle and flycatcher for the following reasons:

The operation of the City=s project will not directly affect the bald eagle. There is no known
breeding habitat for the bald eagle in the action area. Potential direct and indirect effects on
riparian vegetation are not likely to be significant for the bald eagle. Existing habitat in the
action area will sustain bald eagles into the future.

The November 12, 2002, BA describes environmental commitments for the bald eagle and
flycatcher. These measures include the following:



(1) If a bald eagle is present within 0.25 mile (mi) (0.40 kilometers [km]) upstream or
downstream of the active project site in the morning before construction activities start, or
following breaks in the activity, the contractor will suspend all activity until the bird leaves
of its own volition, or the Reclamation biologist, in consultation with the Service,
determines that the potential for harassment is minimal. If a bald eagle arrives during
construction activities or if a bald eagle is beyond that distance, construction need not be
interrupted;

(2) The City will be responsible for identifying and reporting the presence of all
cottonwoods (seedlings through mature trees) remaining in the construction site to the
City=s Open Space Division. The City will plant 3 new plants for each plant removed
smaller than 6 inches (in) (15.24 centimeters [cm]) in diameter, and 10 new plants for each
removed plant larger than 6 in (15.24 cm) in diameter within City=s Open Space. These
replacement ratios will apply to native vegetation within those areas directly damaged by
construction.

(3) Construction activities will not occur in the Rio Grande or bosque during the flycatcher
nesting and breeding seasons.

If these environmental commitments for the bald eagle and flycatcher are not implemented,
Reclamation must contact the Service to determine if further consultation is necessary. If
bald eagles or flycatchers are found in the immediate project area during the construction
period, Reclamation should contact the Service to determine whether further consultation is
necessary.

The remainder of this biological opinion will deal with the effects of implementation of the
proposed action on the silvery minnow and its critical habitat. Reclamation has determined
that the proposed action Amay affect, and is likely to adversely affect@the silvery minnow

and Amay adversely modify@its designated critical habitat.

Consultation History

This biological opinion is based on information provided in the November 12, 2002, BA; the
June 2002, draft environmental impact statement (DEIS) for the project, meetings with
Reclamation and the City, e-mail and telephone conversations between our staffs; data in
our files; literature review; and other sources of information. Informal consultation for this
project began in 1998 after the City adopted the Albuquerque Water Resources Management
Strategy. During the informal consultation period, the Service met with the City and
Reclamation on several occasions, attended a town hall meeting on alternatives for the
Drinking Water Project, attended a public meeting for the DEIS issued for this project, and
reviewed the draft BA. Formal consultation for this project began on January 13, 2003;
however, due to clarification of language contained in the BA and changes in the proposed
action, the Service continued to receive information on this project from the City through
September 2004. A draft Biological Opinion was issued to Reclamation and the City on
October 9, 2003. Reclamation and the City responded with comments and several meetings



took place to discuss these comments in December 2003 and January 2004.



BIOLOGICAL OPINION

I. Description of the Proposed Action

Background

Historically, the City and other municipal and industrial water users in Bernalillo County
have relied solely on ground water for drinking water and other uses, such as industrial or
turf irrigation (Reclamation 2002b). This water has been drawn from the Albuquerque
Basin Aquifer. Aquifer characterization and water supply studies conducted during the
1950s and 1960s indicated that the aquifer was extensive, and that flows in the Rio Grande
recharged the aquifer sufficiently to allow ground water withdrawals without affecting the
aquifer’s long-term ability to supply water. Recent studies have shown that the hydrologic
connection between the Albuquerque Aquifer and the Rio Grande is not as transmissive as
previously assumed, and it is estimated that the aquifer is being depleted at a rate that is
twice that of the recharge to the aquifer from the Rio Grande and other sources. The
imbalance between limited and declining recharge and increasing withdrawals is causing
ground water levels around the City pumping centers to drop (Reclamation 2002b).

Continued sole reliance on ground water resources would lead to serious environmental
problems in the region, including water quality degradation, irreversible damage to the
aquifer, and land surface subsidence. In response to this issue, the City proposes to release
and divert water imported from the Colorado River system via the San Juan-Chama Project.
Congress authorized the San Juan-Chama Project in 1962 under the Colorado River Basin
Storage Project Act. Subsequently, Congress authorized the project to be constructed by the
Department of the Interior. The San Juan-Chama Project consists of facilities that divert
water from the San Juan Basin (Colorado River Basin) in southern Colorado using 26 miles
of tunnels through the Continental Divide to Willow Creek, a tributary of the Rio Chama in
the Rio Grande Basin, in New Mexico. The firm yield of the San Juan-Chama project has
been calculated at 96,200 ac-ft/yr. In 1963, the City contracted for 53,200 acre-feet per year
(ac-ft/yr) of imported San Juan-Chama water. In 1965, the City relinquished 5,000 ac-ft/yr
of San Juan-Chama water for the Cochiti recreation pool, thereby reducing its contracted
amount to 48,200 ac-ft/yr. After accounting for seepage and evaporation losses, as
determined by the Office of the State Engineer (OSE), the amount of the City’s San Juan-
Chama water available for beneficial use is 47,000 ac-ft/yr. Under the terms of the 1965
contract, the City owns the 48,200 ac-ft/yr in perpetuity (Reclamation 2002b).

Action Area

The BA defines the action area as being portions of the Rio Chama and Rio Grande, from
the outlet works of Heron Reservoir on the Rio Chama, downstream to the headwaters of
Elephant Butte Reservoir. For the purposes of this biological opinion, the Service has
determined the action area is narrower in scope and extends from the outlet works of Heron
Reservoir to the San Acacia Diversion Dam. The rationale for this modification to the action
area is as follows:



1. According to the BA, the only effects downstream of the Southside Water Reclamation
Plant will be increased flows (as compared to current operations/baseline conditions) in
low-flow and extended drought years due to the delayed effects of pumping on river
seepage. Although the modeling information used in the BA states that the increased flows
associated with delayed seepage will be realized at the Isleta, San Acacia, and San Marcial
gages, the Service believes that the potential for increased flows may only affect a small
portion of the Isleta Reach.

2. Adverse effects to the silvery minnow population in the Angostura Reach (Angostura
Diversion Dam to Isleta Diversion Dam) and specifically in the 15-mi (24-km) stretch of
river between the Paseo del Norte diversion dam and the Southside Water Reclamation
Plant (Albuquerque Sub-reach), could affect population densities in the Isleta Reach due to
the pelagic spawning strategy of the silvery minnow. As described in the March 17, 2003,
Programmatic Biological Opinion on the Effects of Actions Associated with the U.S.
Bureau of Reclamation=s, U.S. Army Corps of Engineers=, and non-Federal Entities=
Discretionary Actions Related to Water Management on the middle Rio Grande (March
17,2003, Middle Rio Grande Water Operations Programmatic Biological Opinion), water
management downstream from Isleta Diversion Dam, is the significant effect on silvery
minnow in the San Acacia Reach and would completely dilute any potential effect by the
City=s proposed action.

Standard Proposed Action

The Drinking Water Project, as proposed, will involve construction and operation of: (1) A
new surface diversion dam north of Paseo del Norte Bridge, (2), conveyance of untreated
water from the point of diversion to the new water treatment plant, (3) a new water
treatment plant on Chappell Road NE, (4) transmission of treated (potable) water to
residential and commercial customers throughout the Albuquerque metropolitan area, and
(5) aquifer storage and recovery. During typical operations, the project will divert a total of
94,000 acre-feet per year (ac-ft/yr) of raw water from the Rio Grande (47,000 ac-ft/yr of
City San Juan-Chama water and 47,000 ac-ft/yr of Rio Grande native water) at a near
constant rate of about 130 cubic-feet per second (cfs) (3.68 cubic-meters per second [m; s]).
Peak diversion operations will consist of up to 103,000 ac-ft/yr being diverted at a rate of
up to 142 cfs (4.02 m; s). Water will normally be diverted continuously, although there will
be some monthly fluctuations. The diverted river water will be conveyed to a new water
treatment plant and upon treatment, transmitted to residential, commercial, institutional, and
industrial customers. The City will reclaim half of the diverted water (47,000 ac-ft/yr) and
release it back into the Rio Grande at the Southside Water Reclamation Plant in the form of
treated effluent. The 47,000 ac-ft/yr of San Juan-Chama water will be used consumptively.

A new water treatment plant with a normal operating rate of 84 million gallons per day
(mgd) (381.9 million liters per day [mld]) and a peaking capacity of about 92 mgd (418.2
mld) or 142 cfs (4.02 m; s) will be constructed as part of the proposed action. Diversion and
conveyance facilities will be sized for a peak hydraulic capacity of up to 120 mgd (545.5
mld) or 186 cfs (5.27 m; s). Although this will provide flexibility in operation and the



ability
to respond to unusual, short demands, it may also allow for continuous operation in the
future at 120 mgd (545.5 mld).

The Drinking Water Project includes an aquifer storage and recovery program intended to
supplement the aquifer for peak demands and drought reserve and to improve the
possibilities for conjunctive use of surface and groundwater resources. During low demand
periods (October through March), the aquifer will be recharged using treated City water for
injection into existing and possibly new wells.

CONSTRUCTION ACTIVITIES

Paseo del Norte Diversion Dam

The Paseo del Norte diversion facility will consist of a low-head, adjustable-height dam to
be constructed north of the Paseo del Norte Bridge at approximately river mile (RM)192
that is approximately 2.5 B 3.5 feet (ft) (0.76 B 1.1 meters [m]) in height. The
approximately 600 ft (182.88 m) long dam may consist of up to 15, 40 ft (12.19 m) sections
(crest gates) that could be raised and lowered by inflatable bladder structures mounted on a
concrete base that will be built across the active river channel. The existing island that
crosses the proposed dam location will be removed for construction and operation of the
diversion dam. The bladder dam crest gates will likely be raised from 2 B3 ft (0.61 B .91 m)
above river bottom for a large portion of each year. The gates will probably only lay flat
(about 0.5 ft (0.15 m) above river bottom) for a 30 B 45 day period when flows are greater
than 3,000 cfs (84.95 m; s). The crest gates on the east side of the dam will route water to
an inlet structure, on top of which will be a pump station. However, the pump station may
be located out of the bosque and riverine corridor. The diversion dam will include fish
screen and fish passage facilities designed to protect the silvery minnow. Construction of
the bladder dam will result in the temporary loss of 1.6 acres (ac) (0.65 hectare [ha]) of
aquatic habitat. The Service will assist in minimizing the effect of this temporary loss by
salvaging and relocating any fish stranded by construction activities, maintaining an open
channel with a velocity of less than 3 feet per second (ft/sec) (0.91 meters per second
[m/sec]) to facilitate fish passage around the construction area, and implementation of
conservation measures to minimize the discharge of sediment into the river. Approximately
0.2 ac (0.08 ha) of aquatic habitat will be permanently lost due to the construction of the
bladder dam. This permanent loss will be offset with 0.2 ac (0.08 ha) of higher value
aquatic habitat that will consist of bank lowering, bank destabilization, bank terrace cuts, or
oxbow re-establishment. Operational and construction details for this diversion dam are
presented in Table 1.

The sluice channel (diversion channel) will be constructed of reinforced concrete, and will
be approximately 36 ft (10.97 m) wide at the upstream end, 5 ft (1.52 m) wide at the
downstream end, and about 6.5 ft (1.98 m) deep. An adjustable-height control gate located
at the downstream side of the sluice channel will be used in concert with the bladder dam
crest gates to control the water-surface elevation in the sluice channel as well as the bypass



flow rate through the sluice channel (Reclamation 2002b).

The surface water intake will be constructed along the east side of the sluice channel, and
will consist of 10 intake compartments, each of which will be covered with a fish screen
panel, as described below.

TABLE 1
CONCEPTUAL DESIGN AND OPERATIONAL SPECIFICATIONS FOR THE
PASEO DEL NORTE DIVERSION (CH2M HILL 2001)
Item Design Specifications Operating Requirements
River Location Between Alameda and Paseo -—-
del Norte, Albuquerque
Reach

Length of Conveyance Approximately 5.5 mi -
Corridor to water
treatment plant
Distance to Southside Approximately 15 mi -
Water Reclamation Plant
outfall
Delivery Capabilities - 94,000 ac-ft/yr (or 130

cfs)
Fishway Area 5.5 ac 1.7 ac
Fishway Flow Rate --- 50 cfs
Fish Screen Area 0.8 ac 0.2 ac
Fish Screen Flow Rate -—- 0.2 cfs
Conveyance Pipeline 4 ft to top of crown -
Depth
Low-head, Adjustable 1.8 ac 0.2 acre
Height Diversion Dam
Area
Pumping Station Area 4 ac 2.3 ac

As noted in the Drinking Water Project Conceptual Design Report (CH2M Hill 2001)
concepts presented for the fishway and fish screens are provisional; adjustments may be
necessary during final design to incorporate new findings from the ongoing fish passage and
fish swim speed studies being conducted by the City and Reclamation. Downstream fish
passage through the sluiceway will be designed so fish are funneled into a Aplunge pool@
energy dissipating structure, such that the force of the drop does not injure the fish. Design
elements of the sluice chennal must consider energy dissipation over the range of
operational flows (currently estimated at 20 cfs (0.57 m; s) at low flows and 30 cfs (0.85

m; s) at high flows) (Reclamation 2002b).



Fish Screens

Fish screens are a design element of the diversion facility. Fish screens are of several types and
combinations, including high velocity, low velocity, fixed and traveling (Miller and Laiho 1997).
Using the Miller and Laiho (1997) definitions, fish screens for the Paseo del Norte Diversion, as
currently envisioned, will be fixed, high velocity, (over 0.5 ft/sec [0.15 m/sec]) and designed with
an air burst type scrubber to remove debris. Fish screens at the diversion facility are a conservation
measure designed to prevent silvery minnow and other fishes from entrainment in the water
diversion works. As noted, all design elements are presently conceptual. The final design of the
fish screens will be to function as barriers to prevent loss of fishes from the river channel
(Reclamation 2002b).

The intake will consist of 10 reinforced-concrete intake compartments. A 7.1 ft (2.16 m)
wide by 10 ft (3.05 m), stainless steel fish-screen panel with 0.07-in (1.75 millimeter [mm])
openings will be installed across the entrance to each compartment. The screens will be
angled (1.5 ft) (0.46 m) horizontal per foot of rise) to provide sufficient surface area across
the intake openings (Reclamation 2002b). If an improved fish screen structure is identified
during the design, the City will work with the Service to incorporate this into the project (J.
Stomp, City, pers. comm. 2003).

The fish screens are designed for a maximum approach velocity of 0.2 ft/sec (0.06 m/sec) at
the peak diversion rate of 142 cfs (4.02 m; s) to avoid pinning fish against the screens. The
sluice channel will narrow from the upstream end to the downstream end in order to
maintain a sweeping velocity through the fish screens of at least five times the normal
approach velocity (approach velocity of the water entering the screens). A compressor
located in the pump station will provide air to spargers (screen cleaning mechanisms)
located behind the fish screens. The spargers will be used to backwash the fish screens to
remove debris that collects against the screens. Thirty-inch (76.2 cm) diameter intake
pipelines, located at the back of each of the intake compartments, will convey the raw river
water to one of two intake headers, which in turn will convey the water to the pump station
wet well (Reclamation 2002b).

Fishway

Operation of the proposed new surface dam will directly affect both upstream and
downstream movements of aquatic species if the dam creates a hydraulic effect in either the
up or down position. Downstream movement of fish also will be affected by potential
entrainment in the diversion works. Effects on upstream fish movement will be aided by the
construction and operation of a fishway on the western shore of the project.

The fishway will allow upstream and downstream passage of aquatic species and is a design
element of the Paseo del Norte Diversion. This fishway will be constructed through the



riparian area on the west side of the river; adjacent to the bladder dam to allow fish to swim
upstream and downstream when the adjustable-height crest gates are raised. Concepts
presented for the fishway are provisional; adjustments will be made as appropriate during
final design to incorporate any new findings. This conservation measure will help to protect
the silvery minnow and other fishes (Reclamation 2002b).

The fishway will be a 50-ft (15.24 m) wide, low gradient, >V=-shaped, roughened channel
constructed of riprap laid on filter fabric. The high boundary roughness resulting from the
riprap channel combined with rock boulders located along the channel will create flow
conditions suitable for fish passage. The slope of the fishway along the channel is 0.4
percent slope. A 250-ft (76.2 m) long by 100-ft (30.48 m) wide Abackwater@area will be
located at the center of the fishway. Average water depth at the center of the channel will be
approximately 1.6-ft (0.49 m) (Reclamation 2002b). The average water velocity through the
fishway will be approximately 2 ft/sec (0.6 m/sec) at an average flow rate of 50 cfs (1.42
m; s), providing attractant flow when the dam is raised and in operation. Requirements for
attractant flows for the silvery minnow will be discussed with the Service (J. Stomp, City,
pers. comm. 2003). Current operational plans call for flows of 50 cfs (1.42 m; s) through the
fishway. Exact placement and operational aspects of the fishway, and the attractant flows
are not yet defined but will be incorporated into the final design of the project. Attractant
flow will be provided in the sense that the 50 cfs (1.42 m; s) from the fishway will be
provided in addition to flows over the dam or through the east side sluiceway. Effects on
downstream migrants will be minimized by the fishway and a sluiceway incorporating fish
screens, designed with the diversion facility on the east shore. Construction of the fishway
will result in the creation of aquatic habitat from an area that is currently riparian vegetation.
This fishway is a design-specific conservation measure for the surface diversion dam. A
gravel access road will be constructed from the west side levee to the fishway for
maintenance activities (Reclamation 2002b). Although the fish passageway is located on
the west side of the river in the schematics contained within the BA, the final design may
result in the fish passageway being placed on the east side of the river (J. Stomp, City, pers.
comm. 2003).

The City, working with Reclamation, will construct and test a physical model of the
diversion dam. Information derived from this modeling effort will be used to further
develop the design criteria for the diversion dam and associated features. The City commits
to coordinate the design of the diversion dam, fish screens, intake structure and fish
passageway with the Service. If an improved diversion dam, fish screen intake structure, or
fish passage is identified by the City during the design, the City will work with the Service
to incorporate this into the project (Reclamation, in /itt. 2003).

Pump Station

The pump station will be constructed on earth fill adjacent to the levee on the east side of
the river. The floor of the pump station will be located at the top of the levee to prevent
flooding during high river flows. The pump station wet well will be about 21 ft (6.4 m)
deep to allow water to flow into the wet well by gravity from the intake structure. Included
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within the 110-ft (33.53 m) by 100-ft (30.48 m) pump building will be eight pumps,
electrical equipment, compressors, a surge tank, and ancillary equipment. Water from the
river will enter the pump station from the intake through the two 60-in (152.4 cm) headers.
Compressors located at the pump station will provide compressed air for the inflatable crest

gate bladders, the fish-screen backwash air spargers, and the surge tank (Reclamation
2002b).

The physical effects of construction include the permanent removal of 6.6 ac (2.68 ha) of
riparian vegetation for the construction of access roads, the sluice channel, fishway, and
pumping station. The city is examining locating the pump station outside of the bosque to
reduce overall operation effects. Locating the pump station outside of bosque would reduce
the permanent removal of riparian vegetation to 4.2 acres. Planting native vegetation near
the disturbance area at a ratio of 1 native for every exotic species removed and 2 natives for
every native plant removed will mitigate this loss of riparian vegetation associated with
these construction activities. An additional 8.1 ac (3.29 ha) of riparian vegetation will be
temporarily lost due to diversion construction activities. Upon completion of the

construction activities, the area will be re-vegetated using native vegetation (Reclamation
2002b).

Convevance from Diversion to Water Treatment Plant

The raw water will be conveyed through a new pipeline approximately 6.0 mi (9.66 km)
from the pump station to the water treatment plant to be located near Chappell Drive
(Reclamation in /itt. 2003). The conveyance pipeline will be built through disturbed urban
areas. From the pump station, it will run approximately 0.5 mi (0.80 km) south along the
drain road to Paseo del Norte, east along Paseo del Norte for about 2.5 mi (4.02 km) to the
Albuquerque Metropolitan Area Flood Control Authority=s North Diversion Channel, then
south for about 2.5 mi (4.02 km) within the North Diversion Channel right-of-way to the
proposed water treatment plant on Chappell Drive (Reclamation 2002b).

Water Treatment Plant

The water treatment plant will be used to treat the City=s water to drinking water standards
prior to transmission to the City=s potable distribution system. The proposed water
treatment plant will have a treatment capacity initially of 92 mgd (227 mld) and ultimately
of 120 mgd (546 mld). The land area for the proposed water treatment plant is
approximately 110 ac (44.72 ha). Land use in this area is industrial, and the plant location is
currently the site of a gravel-mining operation where pit recovery, crushing, sizing, and
stockpiling of gravel occur (Reclamation 2002b).



11

Transmission Corridor from Water Treatment Plant to Water Users

The purpose of the potable-water transmission facilities will be to carry treated water in
pipelines from the water treatment plant to City residential and business users. More than
12 potential pipeline alignments for the transmission of purified water from the treatment-
plant site to the existing potable distribution system were evaluated (Reclamation, in /itt.
2003). The City=s existing water-distribution system consists of a series of major trunk
lines that transport water from lower pressure zones to the upper pressure zones. The trunks
generally lay in an east-west alignment. The selected transmission corridors will permit the
optimum use of existing hydraulic gradients and in-place City water lines. The pipeline will
cross the Rio Grande near Campbell Road (Reclamation 2002b).

Initially, approximately 30 percent of the purified water from the plant will be used on the
West Side, and 70 percent on the East Side. By 2040, the City predicts that 60 percent of
the purified water from the plant will be used on the West Side, and 40 percent on the East
Side. However, the flow distribution may vary from year to year due to demand, water
quality (arsenic), aquifer storage and recovery, or other operational considerations
(Reclamation 2002b). Because the aquifer is more limited on the west side; the presence of
higher average arsenic concentrations; the need for aquifer storage and recovery; and the
potential for higher demands in the future, the transmission lines on the west side will be
sized for an ultimate capacity of 120 mgd, and lines on the east side will also be sized for an
ultimate capacity of 120 mgd (Reclamation in litz. 2003).

Approximately 2.4 ac (0.98 ha) of riparian habitat will be temporarily lost during the
construction of the treated pipeline crossing. Upon completion of construction activities, this
acreage will be re-vegetated with native vegetation. Installation of the transmission pipeline
under the active river channel will also result in the temporary loss of 1.5 ac (0.61 ha) of
aquatic habitat (Reclamation 2002b).

PROJECT OPERATIONS

Operations of the proposed Drinking Water Project for City San Juan-Chama water will
include releases from Heron Reservoir outlet works and conveyances through the Rio
Chama and Rio Grande and El Vado, Abiquiu and Cochiti Reservoirs and Dams. An
operational plan for this water delivery is discussed below. The general operating plan for
the project will involve releases of the City=s San Juan-Chama water from Heron Reservoir
and temporary storage (or flow through) at Abiquiu Reservoir (Reclamation 2002b). Water
will be released from Heron Reservoir outlet works and conveyed to Abiquiu Reservoir so
as to assist with providing flows for fisheries in this portion of the Rio Grande to the extent
practicable. The water will then be temporarily stored in Abiquiu Reservoir. Following
storage, a constant flow of about 67 cfs (1.9 m; s) of City San Juan-Chama water will be
released from Abiquiu Reservoir. After incurring conveyance losses between Abiquiu and
Albuquerque, approximately 65 cfs (1.84 m; s) of San Juan-Chama water (on average) will
reach the proposed new surface water diversion facility north of Paseo del Norte
(Reclamation 2002b). During normal operations, the City=s Drinking Water Project will
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result in, on average, an additional year-round annual flow of approximately 65 cfs (1.84
m; s), relative to current operations, from the outlet works at Abiquiu to the diversion point
at Paseo del Norte. During full curtailment, this additional flow will not be released.

During the first two decades of the Drinking Water Project, considerably more than an
annual average of 67 cfs (1.9 m; s) of San Juan-Chama water will be released from Abiquiu
by the City to compensate for residual seepage into the aquifer because of past aquifer
drawdowns and less ground water will be discharged to the river in the form of return flow
at the Southside Water Reclamation Plant (CH2M Hill 2002). The portion of San Juan-
Chama water that is in excess of the 65 cfs (1.84 m; s) diversion requirements will flow past
the diversion dam to offset the depletions associated with the lingering effects of past

pumping.

The City will attempt to follow the historical practice to the extent practicable of taking
delivery of their water from Heron (and/or used in trading arrangements with the Middle Rio
Grande Conservancy District) at a time that helps facilitate winter flows for the fishery in
the Rio Chama below El Vado. These minimum flows have varied between 185 cfs (5.24
m; s) in “average years” to about 100 cfs (2.83 m; s) in ”dry years.” The City has also
assisted in providing “pulse” flows in summer for recreational rafting on the Rio Chama.
Typically, these releases occur about 7 weeks per year, with flows maintained at 600 cfs (17
m; s) on weekdays and 1,000 cfs (28.3 m; s) on weekends (Reclamation 2002b). The City
will minimize early or “non-normal” releases of San Juan-Chama water from Heron
Reservoir to avoid evaporative losses when water is stored in downstream reservoirs. Water
stored in Abiquiu Reservoir is subject to more evaporative losses than water stored in Heron
(Reclamation 2002b).

To maintain a consistent pool above the proposed Drinking Water Project dam, the dam
crest height will adjust with changing Rio Grande flows. The shifting sand bed nature of the
river at the diversion site will require operational adjustments regarding dam height vs. flow
in any given year. However, in general, as river flow increases, the dam will be lowered and
as river flow decreases, the dam will be raised. For example, at flows of approximately
3,000 cfs (84.95 m; s), the dam will be completely lowered, but not flat (Reclamation in /itt.
2003). Likewise, the dam will probably be fully raised (2.9 ft [0.88 m]) when flows
approach 200 B 400 cfs (5.66 B 11.33 m; s) (Reclamation 2002a).

At the proposed surface diversion dam location north of Paseo del Norte, the City=s 65 cfs
(1.84 m; s) of San Juan-Chama water will be diverted with an equal amount of native flow
for a total of 130 cfs (3.68 m; s). There will also be a provision that 50 cfs (1.42 m; s) will
be available to flow through the fishway and 20 cfs (0.57 m; s) will be available to flow
through the sluiceway during normal operations. Under normal operations, the City will
bypass 130 cfs (3.68 m; s), which includes 50 cfs (1.42 m; s) in the fishway, 20 cfs (0.57

m; s) in the sluiceway, and 60 cfs (1.7 m; s) in the main channel (Reclamation 2002b).
When total flows above the diversion are 260 cfs (7.36 m; s) or greater, the City will fully
operate the project. When total flows above the diversion are less than 260 cfs (7.36 m; s),
the City will decrease or Acurtail@the amount of native water diverted to ensure that 130 cfs
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(3.68 m; s) is bypassed. When the total flows above the diversion reach 195 cfs (5.52 m; s)
(65 cfs [1.84 m; s] of City San Juan-Chama water and 130 cfs (3.68 m; s) of bypass flows),
the City will cease diversions (full curtailment). As a result, there are two operational
scenarios.

Normal Operations

Under a constant release and diversion scenario, the total flow above the diversion will be at

least 260 cfs (7.36 m; s) based on the following operation assumptions:

1. Adiversionrate of 130 cfs (3.68 m; s) (65 cfs [1.84 m; s] of San Juan-Chama water and 65 cfs
[1.84 m; s] of native water);

2. A fishway bypass flow of 50 cfs (1.42 m; s) on the west side of the river; and

3. Abypass flow of 20 cfs (0.57 m; s) at the outlet of the sluiceway on the east side of the river to
provide for downstream movement of sediment and fish past the intake screens.

4. A total bypass flow of 130 cfs (3.68 m; s) below the diversion intended to provide 100 cfs
(2.83 m; s) at the Central Bridge gage and accounting for potential transport and
evapotranspiration loses of about 30 cfs (0.85 m; s).

Thus, under normal operations, the total flow needed to fully operate the Drinking Water
Project at 130 cfs (3.68 m; s) is 260 cfs (130 cfs [3.68 m; s] for the diversion and a
minimum bypass flow of 130 cfs [3.68 m; s]).

A constant diversion of 130 cfs (3.68 m; s) will occur throughout the year as long as flows
equal or exceed the specified “threshold flow” of 260 cfs (7.36 m; s) above the diversion
point. The 65 cfs (1.84 m; s) of San Juan-Chama water will be consumptively used within
the City=s water service area. The 65 cfs (1.84 m; s) of >native= water will be returned to
the river at the Southside Water Reclamation Plant outfall (Reclamation 2002b). The return
flows will consist of both native flows returned from the Paseo del Norte diversion as well
as groundwater returns. It is estimated that the total annual returns at the Southside Water
Reclamation Plant will be 60,000 ac-ft and consist of approximately 47,000 ac-ft of native
diversion returns and 13,000 ac-ft of groundwater returns (Reclamation in /itt. 2003).

Low Flow or Curtailment Operational Scenario

When river flows above the diversion point are less than 260 cfs (7.36 m; s), the City will
adjust operations of the surface diversion dam and begin curtailing diversion amounts to
minimize depletion effects downstream. When flows just above the diversion point fall
below 260 cfs (7.36 m; s), at the surface diversion dam, the City will begin curtailing the
quantity of the native (non-San Juan-Chama water) water diverted by reducing the diversion
amount by 1 cfs (0.03 m; s) for each 1 cfs (0.03 m; s) reduction of native flow, but will
continue to release and divert the full 65 cfs (1.84 m; s) of its San Juan-Chama water. When
native flow reaches 130 cfs (3.68 m; s) (195 cfs [5.52 m; s] total flow) just above the
diversion, all raw water diversions and San Juan-Chama water releases will be suspended
(100 percent curtailment), the adjustable height dam will be completely lowered (about 0.5
ft [.15 m] above the river bottom). During periods of curtailment, the City will offset
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decreases in the amount of raw water diverted by increasing the amount of ground water
pumped for potable use. During periods of complete shut down of river diversions, the
City=s water service area will be supplied entirely from ground water wells (Reclamation
2002b) and the City=s San Juan-Chama water will be stored in Abiquiu for later release as
part of the groundwater storage and recovery program (Reclamation 2002a). The operation
and discharge from the Southside Water Reclamation Plant will not change as a result of the
Drinking Water Project. Currently about 60,000 ac-ft/yr is discharged as treated effluent to
the river below Rio Bravo Bridge. Based on population trends and current estimates of 46
percent of the water being used consumptively, return flow to the river is projected to
increase to nearly 92,000 ac-ft/yr by 2040 and 110,000 ac-ft/yr by 2060 (Reclamation
2002b).

Alternatively, at the City=s option, the entire diversion could be shut down rather than
reducing the diversions over time as described above (J. Stomp, City, pers. comm. 2003).

Peak Diversion Operations

During curtailment years, the City may be releasing and diverting additional San Juan-
Chama water for an Aquifer Storage and Recovery program. For example, if the City were
to curtail diversions during the months of July and August, the City will increase diversions
from 130 B 142cfs (3.68 B 4.02 m; s) during the months of November through March. The
additional 12 cfs (0.34 m; s) of the City=s San Juan-Chama water released during peak
diversion will be stored in the aquifer to restore the additional groundwater taken during the
curtailment period of July and August. Another example of the City increasing the
diversion for peak operations will be during a wet year. During a wet year, the City may
divert 142 cfs (4.02 m; s) throughout the entire year. The additional San Juan-Chama water
that will be released and diverted will be water the City leases, payback from other San
Juan-Chama contractors or San Juan-Chama water stored by the City in Abiquiu Reservoir.
During that wet year, the maximum amount diverted will be 142 cfs (4.02 m; s), comprised
of 71 cfs (2.01 m; s), of native water and 71 cfs (2.01 m; s) of San Juan-Chama water. An
alternative operation scenario may be that the city diverts 65 cfs (1.84 m; s) native water and
77 cfs (2.18 m; s) San Juan-Chama water to meet demands and provide for aquifer storage
and recovery (Reclamation in litz. 2003). As with all operational scenarios, the native water
will be returned to the river at the Southside Water Reclamation Plant (Reclamation 2002b).

River Depletions associated with Project Operations

Because the City=s groundwater pumping results in river depletions due to the drawdown of
the aquifer, the 65 cfs (1.84 m; s) that will be diverted at the Paseo del Norte diversion does
not accurately reflect the actual depletion in flows. The City=s groundwater pumping
currently results in reduced river flows; therefore, the change in river flows associated with
the proposed action are calculated as being those reductions that are in excess of what will
occur under the City=s current operations. The City offsets the effects of groundwater
pumping through return flows from the Southside Water Reclamation Plant (Reclamation in
litt. 2003).
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Through 2060, river flows in the reach between the Paseo del Norte diversion dam and the
Southside Water Reclamation Plant, as measured at the Albuquerque gage, will be, on
average, 27 cfs (0.76 m; s) less than the flows that will be expected under current
operations. The hydrologic model for the proposed action shows that the 65 cfs (1.84 m; s)
diversion of native flows will result in a 0.1 B 0.3 ft (0.03 B 0.09 m) reduction in water
depth in the Albuquerque Reach, a velocity reduction of 0.1 B 0.2 ft/s (0.03 B 0.06 m/s), and
a20 B30 ft (6.1 B9.14 m) reduction of wetted stream width in narrow sections of the river.

The operational effect on river flows will vary under different hydrologic scenarios and is
described as predicted changes in flow at the San Felipe, Albuquerque, Isleta, San Acacia,
and San Marcial gages (CH2M Hill 2002 ).

Normal Year (modeled after the hydrology of 1988): The proposed action will result in
flows that are approximately 60 cfs (1.7 m; s) higher at the San Felipe gage upstream of the
diversion and approximately 30 cfs (0.85 m; s) lower at the Albuquerque gage. Streamflow
at the Isleta, San Acacia, and San Marcial gages will not be affected.

Under normal flow conditions, 65 cfs (1.84 m; s) of the City=s San Juan-Chama water, plus
65 cfs (1.84 m; s) of native Rio Grande flow will be diverted from the river. Current
groundwater pumping activities will cause a depletion of 68 cfs (1.93 m; s) for the same
typical year, or about 5 percent of the historic mean flow; therefore, the difference between
the proposed action and no action is roughly two percent (City 2002). Generally, this will
represent a flow that was 20 B 30 cfs (0.57 B 0.85 m; s) lower than that occurring under
current operations (CH2M Hill 2002 ).

Low-Flow Year (modeled after the hydrology of 1977): The proposed action will result
in flows that are approximately 65 cfs (1.84 m; s) higher at the San Felipe gage, with the
exception of the September-October period when low flows at the Albuquerque gage will
result in full curtailment. Under full curtailment, the flows at the San Felipe gage will be the
same as under current operations. Flows at the Albuquerque gage will be approximately 25
B 28 cfs (0.71 B 0.79 m; s) lower under the proposed action. Exceptions will be during
periods of curtailment in April-May and September-October. Flows will be 5 B 15 cfs (0.14
B .42 m; s) higher in April-May and 10 B 40 cfs (0.28 B 1.13 m; s) higher in September-
October. Streamflow at the Isleta, San Acacia, and San Marcial gages is expected to be the
same under the proposed action as they will be under current operations (CH2M Hill 2002 ).

Extended Drought (modeled as three consecutive years like the hydrology of 1972):
The proposed action will result in flows generally 65 cfs (1.84 m; s) higher above the
Drinking Water Project diversion dam, except in the May-August period when the Drinking
Water Project release and diversions are curtailed because of low flow in the Albuquerque
reach. Flows in the Albuquerque reach will be approximately 5 B 35 cfs (0.14 B 0.99 m; s)
lower, except in the May-August period when they will be 5 B 15 cfs (0.14 B 0.42 m; s)
higher. The Isleta, San Acacia, and San Marcial flows will be approximately 5 B 15 cfs
(0.14 B 0.42 m; s) higher under the proposed action, however the flows at San Acacia and
San Marcial will be at or near zero during May and June for all three of the drought years
(CH2M Hill 2002).
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During the curtailment periods experienced during the low-flow and extended drought
scenarios, there will be an increased reliance on groundwater pumping. During these
periods, additional ground water is returned to the river through the Southside Water
Reclamation Plant outfall. Increased seepage of the Rio Grande into the aquifer as a result
of the additional pumping will generally not occur in the year of increase, but later, resulting
in the river being Asurcharged with water.@ This will result in slight increases in flow at the
Isleta, San Acacia, and San Marcial gages during the curtailment periods(CH2M Hill 2002 ).

Aquifer Storage and Recovery

The Drinking Water Project will include an aquifer storage and recovery program intended
to supplement the aquifer for peak demands and drought reserve and to improve the
possibilities for conjunctive use of surface and ground water resources. The water treatment
plant will run at an essentially constant rate of 84 mgd (381.9 mld) or 130 cfs (3.68 m; s),
with a peak capacity of 92 mgd (418.2 mld) or 142 cfs (4.02 m; s). In early years of the
project (e.g., 2006 B 2010) peak summer City water demands should be about 160 B 170
mgd (727.4 B 772.8 mld). Thus, during summer months a number of existing City wells
will help meet demands. During low demand periods, typically October through March, the
water treatment plant will be producing sufficient water to allow the wells to be turned off.
During such low demand periods, recharge to the aquifer will be done by transmission of
treated City water in the existing distribution system for injection into existing (and possibly
some new) City wells. The water available for recharge will be highest (about 10,000 B
15,000 ac-ft/yr) during early project years (2006 B 2010), and gradually decline to zero in
later years (Reclamation 2002a). Fifteen to 20 existing wells may be required. Although
small relative to overall City water demands, the aquifer storage and recovery water could
accumulate over time and provide a >banked= reserve important in drought or emergency
situations (Reclamation 2002b).

The overall layout of the aquifer storage and recovery program awaits a demonstration
project and an evaluation to select optimal wells for recharge. Because many of the existing
City wells produce water that is relatively high in arsenic, the new EPA arsenic standard and
possible need for blending low arsenic river water with well water will also be a factor in the
selection of aquifer storage and recovery wells.

Release of San Juan-Chama Water to Offset the Past Effects of Pumping

When the Drinking Water Project begins operation in 2006, there will still be a lingering
effect of historic City pumping on the river (i.e., river water will continue to seep into the
adjacent aquifer because of past pumping induced drawdowns). The City currently offsets
this depletion by returning treated wastewater to the river through the Southside Water
Reclamation Plant outfall. However, once the Drinking Water Project is operational, not as
much ground water will be returned to the river as in the past. These two factors will result
in a surface water deficit of approximately 30,000 ac-ft in the early years of the project. The
City will completely mitigate this deficit with additional (or supplemental) releases of San
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Juan-Chama water (some 90,000 ac-ft in total) from storage in Abiquiu Reservoir during the
first 10 years of the project. As the effects of historic City pumping on the river are
dissipated, and under much reduced levels of pumping under the Drinking Water Project,
the seepage rate and deficit will decline such that additional releases of San Juan-Chama
water will no longer be needed after about 2016 (Reclamation 2002a).

Water Accounting

The City will create, maintain, and update an accounting system that will identify the
location(s) and quantities of water diverted from the river, and the amount returned to the
river. The City will also provide annual reports to the State Engineer with copies to the
Service showing the timing of releases of San Juan-Chama water and diversion and return
flow amounts. If curtailment of diversion of San Juan-Chama water were necessary during
any year due to streamflow conditions, this will also be reported (J. Stomp, City, pers.
comm. 2003).

CONSERVATION MEASURES

Past and Ongoing Voluntary Conservation Measures

The following conservation measures, initiated by the City are ongoing:

1. The City, working with the Service, developed and implemented a captive rearing
and breeding facility for the silvery minnow. The City has provided personnel,
equipment, administration, and operation and maintenance of the captive rearing and
breeding facility at the Albuquerque Zoo and Naturalized Refugium for more than 3
years and will continue to support these activities for 10 years from the date this
consultation is completed.

2. The City signed an Interim Memorandum of Understanding with Federal, state, and
local entities to continue to support the development and implementation of the long-
term program entitled the ESA Workgroup Collaborative Program. The City has
assisted in obtaining significant federal funding for short and long-term conservation
measures via their participation in the Collaborative Program.

3. The City has a revised water conservation goal of a 40 percent reduction in demand
compared to the baseline established in 1995. The timeframe for the implementation
of the new goal will be ten years starting in 2005 and ending in 2014. This goal
supplements the original 30 percent reduction goal that is projected to be achieved in
2005.

4. The City has provided personnel and funding for silvery minnow monitoring and
habitat surveys in the Middle Rio Grande during late 1999, early 2000, and 2002. In
addition, the City completed a flycatcher survey during May, June, and July 2001.
The City has committed to conducting annual winter fish monitoring surveys for the
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first 10 years of the project. After 10 years, the need for additional fish monitoring
will be assessed and, if deemed necessary by mutual agreement between the City and
the Service, may continue.

The City is supporting and funding ongoing research to increase the understanding of
the silvery minnow life cycle at the Albuquerque Zoo and Naturalized Refugium.
These studies will contribute to the understanding of spawning behavior, swimming
capabilities, and habitat needs. If additional information becomes available prior to
completion of the final design of the project, it can be used in the design of facilities
and more effective monitoring strategies.

The City has an agreement to provide personnel, operation and maintenance costs,
and other construction improvements for the Naturalized Refugium project at the
Albuquerque Biopark. The refugium will expand the current captive rearing and
breeding program, including the construction of a natural habitat for the fish. This
project is intended to supplement populations of the silvery minnow by
approximately 25,000 fish per year.

The City is committed to improving the bosque and the Rio Grande Valley State Park
and will coordinate annual programs with the Service. These programs, which
include removing non-native plant species, will continue throughout the life of the
project. In addition, the City began an extensive program in the fall of 2002 to
remove non-native species from the riparian area within Albuquerque over the next
five years. The City has already invested about $650,000 for equipment in this
endeavor.

A habitat mapping technical report has been developed to supplement the City=s
ongoing conservation measures to include opportunities for additional aquatic and
riparian projects in the Albuquerque Reach of the river. This report included
extensive field surveys, mapping and ranking of potential sites within the Middle Rio
Grande. Field efforts for this project were conducted in cooperation with the Service
during February 2002.

In 2003, the City organized and coordinated silvery minnow egg collection efforts for
the purposes of propagation.

Implementation of the Drinking Water Project will include the construction of a fish
passage and fish screens. In addition, the City is committed to working with the
Service to develop an operational program to protect the silvery minnow during
spawning.
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Minimization Measures for Construction Effect

The City is responsible for the following minimization measures:

1. Replace removed exotic vegetation with native vegetation that will provide habitat for the
flycatcher. This may occur in coordination with other projects proposed by others. In
addition, there may be opportunities to combine silvery minnow habitat restoration activities
with flycatcher habitat restoration.

2. During construction in the river, the City will regularly monitor river flow changes so that
any silvery minnows stranded by construction of the coffer dam can be relocated to a
different portion of the river. The Service 