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This alternative is the benchmark against which all other alternatives are compared. This
alternative analyzes and discloses the effects of continuing to operate Intake Diversion Dam as it
is presently operated and maintained. The effects of this alternative are evaluated in this EA as
the future condition of the environment without the proposed action.

This alternative would involve the Board of Control, as Reclamation’s authorized agent under
the O&M transfer and repayment contracts 11r-103 and 1lr-104. These are the contracts with
Lower Yellowstone Irrigation District Number 1 and Number 2 that authorize them to operate,
maintain, and repair the Intake Diversion Dam and headworks with no significant modification
of either structure beyond normal maintenance. Individual elements or actions undertaken by
this alternative, where they are known, include:

» Using the existing Intake Diversion Dam and headworks to continue authorized operation
of the Lower Yellowstone Project;
Replacing displaced rocks along the crest of the Intake Diversion Dam periodically;
Removing and transporting rock from the existing quarry for dam maintenance;
Operating and maintaining the unscreened headworks;
Dewatering and maintaining the main canal; and
Reclamation continuing to consult with the Service under Section 7(a)(2) of the ESA.

YVVYVYYVYV

Using the Existing Intake Diversion Dam and Headworks

The Reclamation Service built the existing Intake Diversion Dam, a low rock-filled timber-crib
structure, in 1906 — 1911 (figure 2.1). Its crest lies about 5 ft below the natural low water mark
of the river and 9 ft above the riverbed. The dam extends 700 feet between the headworks of the
main canal on the north side of the Yellowstone River to a concrete abutment on the south side.
Steel sheet piles cover the downstream curtain wall, which were installed after ice destroyed the
original wooden sheet piles during the first winter after construction. In the 1970s two-thirds of
the timber deck was replaced with new timbers and metal straps. Extending about 300 feet
downstream of the dam, loose rocks built up from nearly a hundred years of erosion control
activities form a “a dam in and of itself” in the river (Rider 1998).”

Figure 2.1 — Historic Cross-section Drawing of Intake Diversion Dam.
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Routine O&M of the dam and headworks would continue (figure 2.2). The 12”x12” ice and
trash deflectors would be replaced as needed, and the cableway would be maintained in good
condition (see photograph below). Some accelerated maintenance and replacement likely would
occur. The Board of Control expects to repair concrete at the entrance to the high-pressure gates
and projecting piers and would attempt to repair three bays every other year until completed.

Historic photograph showing replacement of rock on Intake Diversion Dam

The north cableway tower probably would be renovated in the next 10 years. The south tower
was renovated in 1999. It is anticipated that the cableway drums would be reconditioned or
replaced in the next 5 years.

Replacing Displaced Rocks along the Crest of the Intake Diversion Dam

According to the Board of Control, rock has been added to the crest of the diversion dam nearly
every year of the dam’s existence. The reason rock is added is to elevate the water surface at
least 12" above the existing crest, maintain a full canal, and protect the downstream face of the
diversion dam from erosion. The annual quantity of rock added depends on river events, high
water, and ice movement and varies from 500 - 7,000 tons, with the average being approximately
2,500 tons. It is estimated that 45,000 cubic yards of rock has been placed on the dam crest since
construction. Approximately 22,000 cubic yards is located within 350 feet downstream of the
dam. More rock has been moved further downstream by high flows and ice.

Rock is placed on the diversion dam usually in late July or early August when main canal flows
are normally affected by seasonal low flow. Rock is stockpiled at the diversion dam, taken from
the stockpile with a loader, dumped into a skid, and hauled across the river and dumped in the
river by an overhead cableway (see photograph). A portable hydraulic pump unit provides
power to operate the cableway. The cableway spans about 900 ft and is suspended between two
wooden towers.
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Removing and Transporting Rock from the Existing Quarry for Dam Maintenance

Rock is quarried from private land about 2 miles southeast of the diversion dam and hauled and
stockpiled near the right abutment (figure 2.2). Rock is excavated from a sloping base below
vertical rock outcrops. It is separated from other material with a hydraulic hoe, sorted, and
placed on two small trucks and stockpiled at Intake Diversion Dam.

O&M of the Unscreened Headworks

Diversion of irrigation water traditionally starts May 1 and continues until October 1; however,
climatic conditions can begin the season 2 weeks earlier or extend it by 2 weeks. Diversions
range from 600 — 1,380 cfs. The higher diversions occur for about 50% of the irrigation season
and continue as late as the first week of September. Diversions are regulated with 11 high
pressure, unscreened gates. Gates are adjusted daily in response to fluctuations in river flow and
irrigation demand.

Maintenance of the headworks structure includes repair and rehabilitation of gates and lifting
devices, power unit, deck, wooden debris and ice deflector, concrete surfaces, and security
features. A major maintenance activity involves removing lodged trees and limbs from the
riverside of the high pressure gates. This maintenance is conducted every year prior to adding
rock to the dam. A pontoon boat is positioned near the debris, and grab hooks are used to pull
lodged materials from the debris and ice deflectors mounted on the gate bays. Workers use chain
saws to cut debris into smaller pieces. A power winch on top of the structure assists in raising
submerged trees and limbs to the surface.

Intaké "'Da'Kﬁé_gd_works,
~and Bouldér Field

. I.-...'_.

Figure 2.2 — No Action Alternative (Continue Present Operation).
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The 12”x12" timbers covering the headworks are replaced about every 15 years. Deteriorating
concrete which is subject to aging, freeze-thawing, and eroding, is repaired annually.

Dewatering and Maintaining the Main Canal

At the end of each irrigation season, the main canal is dewatered. Some of the entrained fish
return to the river during the irrigation season or as the irrigation system is slowly dewatered in
the fall. However, most entrained fish perish (Jaeger et al. 2005).

Continuing Reclamation’s Consultation with the Service

Under the No Action Alternative (Continue Present Operation), Reclamation would be obligated
to continue consultation with the Service on the continued operation of the Lower Yellowstone
Project under Section 7(a)(2) of the ESA and review O&M activities in accordance with the
NEPA. The likely outcome of Section 7 consultation on the continued operation of the Lower
Yellowstone Project would result in requirements for Reclamation to minimize entrainment and
provide suitable upstream and downstream passage for larval, juvenile, and adult pallid sturgeon
at Intake (Louis Hanebury, personal communication, 2009).

O&M Cost Estimate

The cost estimate for O&M of the existing Intake Diversion Dam, headworks, and first mile of
the main canal would be $139,281 annually. This would include $40,875 for the diversion dam,
$31,563 for the headworks, $1,133 for the main canal, and $65,710 for diversion dam
rehabilitation. Both the main canal and dam would be repaired every 12 years.

Relocate Main Channel Alternative

This alternative would move the main channel of the Yellowstone River from its current location
to bypass the existing Intake Diversion Dam (figure 2.4). The relocated channel would have a
steeper slope than the natural riverbed in order to reliably divert flow into the main canal without
pumping. This newly excavated channel would provide relatively unimpeded fish passage,
although there would be some erosion-control features. The relocated channel would be paired
with new headworks and removable rotating drum screens or other screens that meet the
screening criteria to prevent entrainment of fish into the main canal. It also would allow
regulation of diversion flows into the Lower Yellowstone Project.

The main channel relocation alternative would have the following features:
Excavated main channel;

Concrete control structure;

In-channel grade control structures (sills and rock riprap revetment);
Irrigation canal extension;

New headworks with screens; and

Tieback levees.

VVVVYY

Excavated Main Channel Feature

The primary component of this alternative is excavation of a new 12,500 ft (2.4 mile) long
channel segment to provide fish passage. The existing channel would be partially filled and the
existing Intake Diversion Dam buried. The new channel would diverge from the natural channel
of the Yellowstone River approximately 8,000 ft upstream from the Intake Diversion Dam and
would reconnect to the natural channel approximately 5,000 ft downstream. The longitudinal
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slope of the new channel would be approximately .085%, which is slightly steeper than the
natural channel. For comparison purposes the natural slope of the Lower Yellowstone River is
variable, but typically ranges from between .05% - .065%.

The new channel would simulate a natural
channel with a compound cross-section (figure
2.3), and the banks would tie into existing
ground. All channel sides would have a 4 to 1 High Flow
slope. The new channel would have three
components (figure 2.3):
1) Low flow channel 50 ft wide by 2 ft o
deep,
2) Normal flow channel 600 ft wide by 6 ft
deep, and
3) High flow channel 1,250 ft wide.
Fish would use the low-flow channel during low
flows, while the wide, high-flow bench would
minimize flood impacts that could result from a
channel with a higher slope than the existing Figure 2.3 —-Channel Cross-section Showing Low,
channel. The 100-year flood elevation at the é\r/];angeel’ A""Ir:grr';';?ic eF_IOW Areafor the Relocate Main
upstream end of the proposed channel would be
equal to or less than the existing 100-year flood elevation. Figure 2.3 shows a schematic of a
typical channel cross-section with water surface elevations accommodating a range of flows.

Approximately 6.1 million cubic yards of soil would be excavated to construct the channel
(figure 2.4). To minimize flood flow impacts, the entire channel probably would be constructed
using either mechanical excavation or hydraulic dredging, as opposed to partially constructing
the channel and allowing natural flows to finish it by eroding out the remaining material. Under
both the mechanical excavation and hydraulic dredging scenarios, approximately 3.4 million
cubic yards of material excavated from the new channel would be used to fill the existing
channel of the river. The existing Intake Diversion Dam would be buried in place. In addition
approximately 150,000 cubic yards of the excavated fill would be used to construct tieback
levees. The remaining 2.5 million cubic yards of material would be hauled to an upland disposal
site (see yellow slash area in figure 2.5).

The proposed disposal site for the leftover excavated material is located along the right bank
(southeast) bluff line adjacent to an existing rock quarry (see figure 2.2). The leftover material
would cover 33 acres and form a 40 ft high artificial hill shaped to blend with the surrounding
topography (figure 2.5).
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Figure 2.4 — Relocate Main Channel Alternative.

Concrete Control Structure

Upstream from Intake a concrete control structure would stabilize the inlet to the new channel at
an elevation high enough to divert 1,374 cfs into a new canal headworks (figure 2.4). The
concrete control structure would hold the upstream end of the new main channel in place and
protect it from ice gouging and erosion. This control structure would resemble a 600 ft wide
concrete weir with a 10 ft crest width and a 2 to 1 slope on the front face. However, unlike a
weir, the downstream side would tie directly into the bottom of the excavated main channel
providing a seamless transition and unimpeded fish passage rather than sloping down to the
riverbed like a typical weir. The concrete control structure would incorporate a 50 ft wide by 2 ft
deep low flow channel to match the new low flow river channel (see figure 2.3). The crest
elevation of the control structure would rise approximately 5 - 6 ft above the natural channel
bottom.
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In-Channel Grade Control Structures

Eight rock riprap sills would be constructed in the bed of the relocated channel to deter potential
erosion headcutting and channel widening. Maintaining configuration of the relocated channel
would ensure unimpeded fish passage and reliable diversions into the main canal. Spaced
approximately 1,600 ft apart, each sill would be a keyed trench 10 ft wide by 4 ft deep filled with
graded riprap. There would be a drop of about 1 ft at each sill with the crest set at the bottom of
the excavated channel. The sills would extend through the high flow channel on either side of
the channel centerline (see figure 2.3) and terminate at the edge of the excavation by tying into
natural ground.

In addition, a rock riprap revetment would be constructed along the right bank of the existing
channel extending from the right bank chute location downstream to the relocated main channel
inlet (figure 2.3). This revetment would be 1,800 ft long and would prevent bank erosion and
possible flanking of the Project by flood flows. The sills and revetment would use graded rock
riprap with a median size of 24 inches and approximately 26,000 tons and 9,200 tons of rock
riprap, respectively, for construction. The rock should be available from existing commercial
quarries in Glendive or Limestone, Montana, and would be transported to the Project by truck or
rail depending on the source.

Irrigation Canal Extension

An extension of the main canal would be built behind the current headworks to the new
headworks upstream location (figure 2.4). The canal extension would be shaped as fill is added
to the existing river channel. Constructed to have a trapezoidal channel shape with a 50 ft
bottom width, 4 to 1 side slopes, and a longitudinal slope of .1%, the canal extension would be
approximately 7,400 ft long.

New Headworks with Screens
A new headworks structure would control diversion of water into the
canal extension and would have fish screens to minimize fish
entrainment. Lacking screen design criteria specific to pallid
sturgeon and other warm water species, the criteria used to design
these screens meets standards developed by National Marine
Fisheries Service and Service for salmonids. The Service has
recommended using these criteria to minimize entrainment of pallid
sturgeon and other native fish. The criteria are:

e Maximum screen size of 1.75 mm profile bar (2.38 mm

woven wire)
e Maximum approach velocity of 0.4 ft per second in front of  Figure 2.6 — Removable
the screen. Rotating Drum Screens

Can be Raised to Avoid

: o . . | FI D :
Using these criteria, 17 removable rotating drum screens (figures ce and Flood Damage

2.6 and 2.7) or other screens that meet the screening criteria would be installed on the riverside
of the new headworks. These screens could be sized for a wide range of flow conditions and be
adapted to the site based on head, debris load, etc. Each screen unit would roll on a track raising
it above the river when not in use (figure 2.6). This feature would avoid damage from ice flows
and jams during the winter.
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The screens would have fixed brushes mounted on the inside and
outside or some other form of cleaning system. The screen cylinder
would rotate against the brushes to clean and remove algae build up
that could impede flow through the screen. Each screen would be 6 ft
in diameter and 19.5 ft long. Figure 2.7 is a schematic of the fish
screen.

The new headworks structure with 17 gates and fish screens would be
a reinforced concrete floodwall founded on steel piles built across the
face of the extended main canal (figure 2.8). It would be 371.5 ft long
and have reinforced concrete retaining walls positioned upstream and
downstream tying into the adjacent banks. A steel sheet pile wall Figure 2.7 —

under the upstream end of the structure would protect against scour and ~ Schematic of the.
reduce seepage. A bridge deck on one of the retaining walls would gf?;‘éi?'eeesmatmg
allow vehicle access to the top of the headworks structure for O&M of '

the screens. The top elevation of the headworks would be 5 ft above the 100 year ice-affected
water surface.

Installed upstream and in front of the new headworks, a row of
reinforced concrete bollards in the Yellowstone River would protect Bollard - a short,
the structure and screens from debris and ice. The bollards would be vertical post used to
elliptical in shape with a sloping face to break up ice sheets and would | anchor a ship or to
be on steel piles anchored to the channel bed. Figure 2.8 illustrates protect something

s from impact. In this
the new headworks structure with fish screens. case a line of bollards

) would protect the
T|_eback Levees headworks from large
Tieback levees upstream and downstream from the new headworks floating objects, like

structure would prevent overland flooding of the new diversion canal trees or ice sheets.
extension (figure 2.4). Constructed with a 4 to 1 side slope, the

tieback levees would have a trapezoidal cross-section with a 10 ft
crest width. The crest elevation would be 5 ft above 100-year ice-affected floodplain.

i
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Figure 2.8 — New Headworks With 17 Rotating Removable Drum Screens for the Relocate Main
Channel Alternative.





