2.0 ALTERNATIVES

2.1 INTRODUCTION

In this context the MRG is defined as the Rio Grande and its tributaries from the New Mexico—
Colorado state line downstream to the inflow of Elephant Butte Reservoir, equaling the elevation
at Elephant Butte Dam spillway crest (4,450 feet above mean sea level). The aquatic habitat
restoration techniques provided in the habitat restoration plan prepared by Tetra Tech, Inc.
(2004) are the recommended techniques for improvement of silvery minnow habitat within the
Rio Grande river system from Cochiti Dam to Elephant Butte Reservoir; however, the plan does
not provide specific recommendations for any location along the river corridor. Tables 2.1 and
2.2 summarize the suite of recommended techniques. The objective of each technique varies,
with most serving to impact multiple processes and functions of the riverine and riparian system
to improve or create additional silvery minnow habitat (Tetra Tech 2004).

2.2 ALTERNATIVES CONSIDERED BUT ELIMINATED

Four other techniques—arroyo connectivity, gradient-control structures, sediment management,
and fish passage (Table 2.2)—were eliminated from consideration during the evaluation process.
Although these techniques may have positive habitat implications, they have been eliminated
from the Project Action Alternative because of lack of feasibility or because these techniques
would not meet the desired Project objectives.

2.3 ACTION AND NO ACTION ALTERNATIVES

Two alternatives, an Action Alternative and a No Action Alternative, are analyzed in detail in
this EA.

2.3.1 ACTION ALTERNATIVE

The Action Alternative for the Project is the modification of islands, bars, and banklines within
four subreaches: U.S. Highway 550, Paseo del Norte, 1-40, and SDC (Figures 1.2 — 1.7).
Modifications would utilize the following habitat restoration techniques: passive restoration,
evaluation and modification of islands and bars, creation of high-flow ephemeral channels, high-
flow back water channels and embayments, terrace and bank lowering, removal of lateral
confinements, and the addition of woody debris. In addition, a historic diversion channel would
be enhanced using a combination of restoration techniques (Table 2.1). Several of these
techniques are combinations or modifications of techniques provided in Tetra Tech’s (2004)
habitat restoration plan, as described in Sections 2.4.1 and 2.4.2. Bank lowering and large
woody debris techniques remain as described in Table 2.1. The high-flow ephemeral channel
technique is designated herein as ephemeral channel construction and would be applied within
mid-channel islands, on attached bars, and/or within historic channels now separated from the
river channel. Main-channel widening and removal of lateral confinements would be achieved
as part of bank scouring, bank lowering, and island modification activities.
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Table 2.1.

Proposed Habitat Restoration Techniques

Restoration

Technique Description Benefits of Technique
. Allows for higher-magnitude peak flows to  |Increases sinuosity and allows for development of
1. Passive ) - o ; -
restoration accelerate natural channel-forming process |complex and diverse habitat, including bars, islands,

and improve floodplain habitat.

side channels, sloughs, and braided channels.

2. Evaluation
and modification
of islands and
bars

Physical disturbance (disking, mowing,
root-plowing, raking) of islands or bars to
remove vegetation, allowing for the
mobilization of island features during
periods of high flow.

Creates more complex habitat for silvery minnow by
reducing average channel depth, widening the
channel, and increasing backwaters, pools, eddies,
and runs of various depths and velocities.
Increased inundation will benefit native riverine
vegetation, potentially increasing habitat for
southwestern willow flycatcher (flycatcher).

3. High-flow Construction of ephemeral channels on Creates shallow, ephemeral (normally dry), low-
ephemeral inlands and islands to carry flow from velocity aquatic habitats important for silvery
channels the main river channel during high-flow minnow egg and larval development during high flow
events. time periods. Increased inundation will benefit native
vegetation, potentially increasing habitat for
flycatcher.
4. High-flow Areas cut into banks where water Intended to retain drifting silvery minnow eggs and
bank-line enters, primarily during high-flow events, to provide rearing habitat and enhance food supplies
backwater including spring runoff and floods. for developing silvery minnow larvae. Increased
channels and inundation will benefit native vegetation, potentially
embayments increasing habitat for flycatcher.

5. Terrace and
bank lowering

Removal of vegetation and excavation of
soils adjacent to the main channel to
create potential for overbank flooding.

Could provide for increased retention of silvery
minnow eggs and larvae. Increased inundation will
benefit native vegetation, potentially increasing
habitat for flycatcher.

6. Removal of
lateral
confinements

Reduction or elimination of structural
features and maintenance practices that
decrease bank erosion potential.

Creates wider floodplain with more diverse channel and
floodplain features, resulting in increased net-zero and
low-velocity habitat for silvery minnow.

7. Woody debris

Placement of trees, root wads, stumps, or
branches in the main river channel or along
its banks.

Creates slow-water habitats for all life stages of silvery
minnow, provides shelter from predators and winter
habitat, and provides structure for periphyton growth to
improve food availability for silvery minnow.
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Table 2.2.

Techniques Eliminated from Further Study

Technique Description Benefits of Technique Reason for Elimination
Clearing of vegetation and/or |Could re-establish eddies Technique does not meet
excavation of pilot channels to [associated with the mouths of [Project objectives.

Arroyo bring stranded arroyos to arroyos, which may help to
connectivity grade with the mainstem Rio (retain silvery minnow eggs

Grande.

and larvae, and increases the
supply of sediment to the river.

Gradient-control
structures

Low head weirs constructed
perpendicular to the channel
with aprons to simulate natural
riffles.

Creates aquatic habitat
diversity by producing variable
flow velocities and depths.

Technique does not meet
Project objectives.

Sediment
management

Increased sediment supply
through mobilization behind
dams, arroyo reconnection, or
introduction of spoils.

Silvery minnow is most
commonly observed in areas
where the bed is
predominantly silt and sand.

Technique does not meet
Project objectives.

Fish passage

Installation of fish-passage
structures at impoundments to
improve longitudinal

Allows upstream movement of
silvery minnow and reduces
habitat fragmentation.

Fish passages are not feasible
in the proposed locations;
objective is accomplished

connectivity of river. through other techniques in

proposed locations.

2.3.2 NO ACTION ALTERNATIVE

The No Action Alternative assumes that no anthropogenic changes would be made to islands,
bars, shoreline environments, and the riverine habitats available to the silvery minnow in the
Albuquerque Reach at the proposed Project locations. Current river operations, as well as trends
in riverine habitat quality and quantity, with the exception of other habitat restoration projects in
the reach, would remain dominant under the No Action Alternative.

2.4 PREFERRED ALTERNATIVE

The Preferred Alternative is the Action Alternative, which implements the restoration techniques
described in Table 2.1 with the goal of enhancing, restoring, and/or creating aquatic habitat for
the benefit of the silvery minnow in the Albuguerque Reach of the MRG. The proposed
rehabilitation and restoration would occur within the river floodway at the following four
locations: (1) from U.S. Highway 550 to approximately 1,200 m downstream (550 Subreach); (2)
from Paseo del Norte to Montafio Road (PDN Subreach); (3) from 1-40 to Central Avenue (I-40
Subreach); and (4) from the South Diversion Channel (SDC) to 1-25 (SDC Subreach) (Figure
1.2). Projects at specific sites on vegetated islands, bars, and riverbanks would be implemented
to test the efficacy of the selected techniques (Figures 1.3 — 1.7). Photographs of some of the
proposed action areas within the four selected subreaches are provided in Appendix A. Figures
2.1-2.8 show detailed sketches of the Project elements proposed for implementation within each
subreach. Phase | of the Project treated approximately 35 acres, while Phase Il would treat
approximately 75-90 acres. As envisioned, the entire Project (Phases I-1V) would treat a total of
180-360 acres.
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Figure 2.5.  Example of ephemeral side channel.
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The MRG in its current state, while it remains a dynamic system, has diminished variability in
flow and lateral movement in comparison to its historic condition before the construction of
flood control and irrigation structures, including diversions and dams. Restoration, to the extent
possible, of that natural variability within current geopolitical constraints is the ultimate goal of
this Project. The Project would allow increased development of natural riverine and floodplain
features, including temporary bars and islands and ephemeral secondary channels, and the lateral
migration of the river channel across modified bars and islands. The proposed work is described
in the following sections in terms of the various techniques.

Technique 1. Passive Restoration Techniques

Passive restoration can include both curtailing human actions that have a negative impact on the
river and removing installations that were part of earlier efforts to stabilize the channel and that
have interfered with the river’s natural flow. Passive restoration encourages the river to shape
itself through natural riverine processes, such as the transport of sediment during flood events or
the scouring of riverbanks, without human intervention. The passive restoration techniques
considered herein would not cause a major shift in present river management practices, but
would instead utilize current management trends to help restore natural riverine processes within
the MRG.

Active restoration practices are engineered approaches to artificially replace some aspect of lost
ecosystem structure or function. Active restoration techniques depend more on human
intervention and less on natural riverine processes to repair habitat dysfunction (Tetra Tech
2004). Though active strategies rely on mechanical means to achieve the desired habitat
restoration results, most of these techniques would also incorporate components of passive
restoration. Active restoration would be implemented both in the channel and along the river’s
banks.

Technique 2. Evaluation and Modification of Islands and Bars

The Rio Grande historically formed and shaped islands. Prior to the building of Cochiti Dam and
Lake on the main stem of the Rio Grande, this island formation was a dominant characteristic of
the MRG. Vegetated islands naturally contracted and expanded in response to flow and sediment
changes within the river. Due to regulated discharges, as well as drier climatic conditions since the
mid 1990s, high, sustained seasonal flows have been mostly absent, causing islands to become
permanent, large, vegetated features that create narrower and deeper channels within the river
(Fluder 2004).

Island modification, particularly on islands that have the potential to become or have become
permanent channel features, may assist in alleviating adverse changes to silvery minnow critical
habitat and improving the quality and quantity of available habitat (USFWS 2003). Island
modification can be accomplished by planned physical disturbance, such as removing vegetation
and destabilizing soil and sediment, mowing vegetation, root-plowing vegetation and sediment,
and raking vegetation and surface sediment (Tetra Tech 2004). In this Project, several different
island modification methods would be evaluated to test their efficacy for restoring treated islands
to a condition in which they would become inundated at moderate to high seasonal flows.
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Selected treatments would be applied to 16 islands within the four Project subreaches. The
conceptual design for vegetated island modification and evaluation (Figures 2.2 and 2.3) takes into
account potential increased sediment retention in modified portions of the river, as well as potential
flow-through at a range of velocities and depths. The treatments applied to selected island
modification sites involve cutting vegetation and excavating a portion of the island or the entire
island. Vegetation removal would be accomplished by root-plowing the island in the treatment area
to a depth that would remove all vegetation in that area. The ground surface of the excavated area
would be such that inundation during lower river flows would provide habitat over a wider range
of flows.

Techniques 3: High-flow Ephemeral Channels Bank-line Modifications

Ephemeral channels are low-velocity, flow-through channels that are connected to the main river
channel across bars and islands. These channels are normally dry but carry high-discharge flows
from the main channel, characteristically during spring snowmelt and summer monsoon events.
These channels typically carry water at lower velocities than the main channel and may include
mesohabitats suitable for silvery minnow, such as pools and backwaters.

Construction of an ephemeral channel requires removing vegetation, most likely along the edges
of vegetated islands that are not connected to the bank, and disturbing sediment or soil. The
channels would be cut through islands to a depth that would allow water to flow at moderate to
high river flows (Figures 2.4 and 2.5). Channels may also be cut through sediment bars that are
now connected to the banks.

Ephemeral channels with sufficient periods of inundation provide excellent habitat for larval
development and a refuge for young silvery minnows. While channels of this kind are proposed
primarily to enhance silvery minnow habitat, they also promote riparian functionality and
interconnectedness.

Technique 4: High-flow Bank-line Backwater Channels and Embayments

The creation of moderate- to high-flow backwater channel and embayment areas would involve
the removal of riverbank and inland vegetation, and the excavation of soils to prescribed depths.
Backwater channels (no upstream inlet) would be constructed on the bottom of large point bars
(at existing low velocity areas) at a range of elevations that would allow for inundation at a range
of river flows (Figure 2.8). Backwater channels would slope slightly, with the downstream end
lower in elevation than the upstream end, thereby increasing the amount of habitat opportunities
at a range of river flows.

This technique would be used to increase the amount of low- and no-flow habitat areas available
to the silvery minnow. The technique is intended to retain drifting silvery minnow eggs, to
provide silvery minnow rearing habitat, and to provide shallow, low-velocity habitats with
abundant food supplies for developing silvery minnow larvae.

Technique 5: Terracing and Bank Lowering

In the MRG, and especially in the Albuquerque Reach, the historic floodplain is disconnected
from the channel and, given current channel conditions, the opportunity for overbank flooding of
the historic floodplain is small and rarely occurs. The riverbanks that define the active Rio
Grande channel are vertical and composed primarily of sand and silt sediments. As a
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consequence, bank line boundaries are easily modifiable. Bank terracing and lowering
techniques would be applied only in areas where such actions would not increase flood risk or
the damage to levee systems.

Bank lowering involves the removal of bank-line vegetation and excavating soils to increase the
potential for lateral movement of the river and create overbank flooding (Figure 2.7). The target
elevation for excavating and terracing banks varies depending on the height of the bank and the
bank-full level. To the extent possible, bank lowering would be performed in areas where the
river channel currently is deeply incised and the potential for overbank flooding is low. Areas
where banks are lowered and terraced would be inundated during different stages of moderate- to
high-flows (not annual events). Lowering and terracing the bank would increase the frequency
and duration of inundation. However, the overbank areas would not remain flooded for
significant periods of time and are not intended to provide mesohabitat for adult silvery minnow,
but rather to provide necessary conditions for other processes that would result in overall habitat
improvement.

This technique would be evaluated to determine if lateral migration occurs within the confined
boundary of the existing the channel. It would be applied only in areas where there is no
increase of flood risk. Lateral migration would remove dense bank-line vegetation on islands or
shorelines and increase deposition of fresh sediment. Lateral migration and overbank flooding
would allow the river to create ephemeral nursery habitat for retention of silvery minnow eggs
and larvae.

Technique 6: Removal of Lateral Confinements

Lateral confinements, such as jetty jacks and non-native vegetation, decrease the potential for
lateral migration of the channel and natural bank erosion processes, ultimately creating a more
narrow, more linear, and deeper river channel. Removal of in-channel jetty jacks is proposed in
three specified areas adjacent to selected island treatment areas, as shown in Figure 2.1. Jetty-
jack extraction would reduce the number of structural features that decrease lateral migration of
in-channel bar and island features, creating a wider, more diverse channel and floodplain features
that would increase low-velocity habitat for all life stages of the silvery minnow.

Removal of jetty jacks from the channels would be accomplished using an amphibious
excavator. The jetty jacks would be placed on the bank and later removed from the bosque.

Technique 7: Large Woody Debris

Large woody debris (LWD) has been identified as suitable habitat for silvery minnow (USFWS
2003). The placement of LWD is a technique that involves setting root wads, trees, and large
branches in the main channel or near the bank to create aquatic habitats. LWD would be
unanchored and placed on or near the riverbank or on islands and bars likely to be transported as
flows increase. LWD may be placed in high-density location-specific areas or dispersed
throughout subreaches.

Prior to the 1930s, conditions in the MRG naturally provided large quantities of LWD to the
channel as stream banks eroded and the river routinely migrated laterally across the floodplain,
removing and transporting LWD from the riparian zone. While modification of the river channel
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and construction of upstream dams for flood control and water delivery is largely responsible for
stabilizing the river channel and floodplain, channel incision has essentially eliminated the
possibility of overbank flow in the Albuquerque Reach, thus reducing the amount of LWD
available in the river channel. The result of channel stabilization, combined with the absence of
overbank flooding, has resulted in the lack of LWD in the present-day river channel.

In this Project, LWD would be placed in, but not anchored to, selected locations near planned
riverbank modification areas (Figure 2.6). The purpose of this technique is to enhance the food
supply and the mesohabitat available to the silvery minnow.

Historic Atrisco Diversion Structure

The NMISC also proposes to complete approximately 7.1 acres of restoration at this historic
diversion structure, including the overbank area, as part of the Action Alternative. Planning and
design would include a detailed topographic survey for accurate grade control and placement of
water-control structures. Civil engineering (grading, cut and fill, excavation disposal areas, etc.),
structural engineering (water control structures), and river geomorphology engineering would be
performed as part of the Project design. The design would take into account and incorporate
current and planned uses of the area, historic landmarks and artifacts, and sensitivity to
neighboring landowners.

The diversion no longer serves any irrigation function in the MRGCD system. The proposed
Project would utilize the various restoration techniques described above to create a backwater
channel to the river at this location. A groundwater well would be used to supply and regulate
discharge and stage in channel and backwater areas. The diversion and access channels would be
reconnected to provide backwater areas for egg and larvae retention during spring runoff and
refugia for silvery minnow during low-flow periods. The site could be used to rear and acclimate
silvery minnow that have been salvaged from other reaches of the Rio Grande.

Potential restoration techniques would include:

¢ High-flow embankment cuts along the bank line to create embayments or backwaters
during floods and runoff events. These cuts would be sloped to the river to prevent
stranding while allowing for retention of silvery minnow eggs/larvae and providing
rearing areas.

e Excavation of banks to provide lateral expansion of the river channel. This activity would
create a wider floodplain, resulting in lower velocity and better access to embayments
and overbank areas for silvery minnow egg/larva retention and grow-out. Excavation and
lateral cuts into vegetation would allow for natural processes to reduce depositional area
and create more habitat diversity.

e The existing channel entrance would function in moderate to high river flows after
accumulated sediment has been removed to allow reconnection to the river. The
reconnection of the diversion (Figures 2.9 and 2.10) would require structural
reconstruction and excavation work. A second channel would be added by removing
sandy sediment between the existing unlined channel and the thalweg of the river to
allow connection with the river during low-flow periods.
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Figure 2.9.  Atrisco Diversion restoration schematic (profile view).]

SWCA Environmental Consultants 27



o

RID GRANDE '

aﬁm <
(ALONG EDGE O “‘
EXISTING TREE LI ,\‘. “
e
ALY

ENHAM
GREND
BACKY

CENTERLIRE OF
HOEPIG /REARING,
P ACCLIMATION

2,

:

a
—
SCALE

NOTE:
EXISTING
EXISTING RADIA LTS
ACCURA
GATE STRUGTURE CONDITIC

0 W
LCCATION

T p— —

|
pRaw Bl | N TERSTATE
o T
spPROVED

HDR Enginserhg, Inc. RANG: S

Inleshls Soeem Lames PROEGT e

Figure 2.10. Atrisco Diversion restoration schematic (aerial view).

SWCA Environmental Consultants 28



