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4.7.4 Sears Dam

The following section includes a description of the existing conditions of and proposed
structural options for Sears Dam.

4.7.4.1 Existing Conditions Overview

Sears Dam was visited on January 30, 2007. Observations made on these occasions
and a review of IDNR summaries form the basis for the existing conditions summary.

General Dam & River Bank Condition

Dam is in serviceable condition with some minor structural degradation in evidence.
Abutments appear sound with some minor weathering. Upstream along the left bank is
silt/sand deposit are evident. Upstream right bank is sloping private property with some
access and boat docks. Downstream left bank is gravel/sand deposited downstream of
the bridge pier/abutment. Downstream on the left bank there is 100 year old, operating
hydroelectric plant in good condition.

Evidence of Roller

10-15’ reverse roller was noted downstream of toe - A floating automobile tire stayed
within five ft of toe of dam for several hours.

Portages

There was no evidence of a portage on the right upstream bank. There is a portage
along the downstream right bank; however, it is unsigned. Portaging requires crossing
an active railway. No portages were noted along the left bank. Portaging on the left bank
would require climbing an embankment and crossing private property and a four lane
state highway.

Warning/Information Signage

FERC required warnings were noted on the left and right banks, upstream and
downstream of the dam and at forebay and discharge of hydroelectric plant. Signage
drawings were provided by hydroelectric plant operator. Two (2) seasonal buoys are
present upstream of the dam between May and September.

Hydropower Assessment

The Sears dam is operated as a hydroelectric generating facility by White Hydropower
Company. The plant is authorized to produce 600KW and sells it power to MidAmerican
Energy Company, per the City of Rock Island, who is investigating acquiring the
hydroelectric facility. The hydropower operations include a fixed dam that diverts water
to a side channel on the right bank, upstream of 11th Street (US Rt. 67) in Rock Island.
The side channel crosses under 11th Street and enters a small pond at the upstream
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side of the power plant intake facility. The approximately 400 ft long power house is built
along the river bank and discharges at a 90 degree angle to the river. The power house
and pond are fenced off, though there was evidence that fisherman climb down onto the
power house property from the 11th Street Bridge on to the peninsula created by the
side channel adjacent to the river. The power house discharge point is located on the
right bank and is accessible to river users. The discharge point is located on
approximately 400 to 500 ft downstream of the dam face. The power house facility is
well fenced, gated, and lighted, and includes signage. The current owner who met us at
the site indicated that the signage at the dam and upstream of the dam was in
accordance with FERC guidelines, subject to occasional vandalism; however, it was
beyond the scope of this study to verify that it met FERC guidelines. Access is not
limited to the intake and discharge by boaters although there is signage warning boaters
of bad currents.

The facility did not appear to be automated and consists of a power house built at the
beginning of the previous century. The height of the dam spillway crest was obtained as
part of the survey work.

Dam maodification that would lower the upstream water surface elevations or raise the
downstream water surface elevations may negatively impact the hydropower operations.
The Steel dam, which is upstream of the Sears dam on an adjacent channel, assists in
diverting water into the Sears dam channel which also assists in the hydroelectric
operation of the Sears dam.

4.7.4.2 Options Assessment

Option selection should be made with consideration of Steel Dam options, since these
act as one system to provide a pool for hydro electric power generation. Section
4.7.5.2.3 (for Steel Dam) presents a modified Full Bypass option which allows avoidance
of both Steel and Sears Dams.

4.7.4.21 Temporary Rock Fill

A rock fill concept has been developed for Sears Dam that provides sub-critical flow for
the 1-year, 5-year and 10- year flow events. The hydraulic jump at the dam crest is not
sub-merged during these flow events either. However, limited FIS data was available for
Sears Dam and the downstream water surfaces were computed using normal depth.
The upstream 100 year water surface was computed using the broad crested weir
equation. The downstream bridge may be impacted by a rock fill and requires a detailed
hydraulic analysis prior to implementation
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4.7.4.2.2 Dam Removal

Dam removal was not considered since it would negatively impact existing hydropower
operations at this dam.

4.7.4.2.3 Full Bypass Channel

A full bypass channel option was not considered since it would negatively impact
existing hydropower operations at this dam by significantly lowering the existing pool.
The presence of the downstream bridge would also make such a bypass very costly.
However, an alternate bypass for boaters (i.e., canoe chute) option upstream near the
Steel Dam is proposed since it allows river users to avoid both the Sears and Steel
Dams. See Section 4.7.5.2.3.

4.7.4.2.4 Riffle Pool

A riffle pool option was not considered for this dam due to the down stream bridge just
below the dam. A riffle pool would impact bridge hydraulics and lead to increased scour.

4.7.4.25 In-Stream Bypass Channel

An in-stream bypass channel option was not considered since it would negatively impact
existing hydropower operations at this dam by significantly lowering the existing pool.

4.7.42.6 Dam Face Modification

A dam face modification concept was developed for this reach (See Figure 4.7.4.2.6).
Since this dam is quite dangerous and lacks other available options, a stepped face may
be a desirable safety feature. Hydraulic studies and physical modeling of the proposed
structure would be required to determine a final design and the effectiveness of the
stepped face.

4.7.4.2.7 Summary of Cost
The costs for each option vary due to the type of material used, required access to the
site, and other considerations that are discussed in the detailed cost section. The

opinions of cost for the temporary rock fill and dam face modification options are
$3,790,000 and $5,690,000, respectively.

146






Evaluation of Public Safety
at Run-of-River Dams

4.7 Rock River Dams

4.7.5 Steel Dam

CTE|AECOM



Evaluation of Public Safety at Run-of-River Dams

An lllinois State Wide Program
July 20, 2007

4. 7.5 Steel Dam

The following section includes a description of the existing conditions of and proposed
structural options for Steel Dam.

4.7.5.1 Existing Conditions Overview
Steel Dam was visited on January 30, 2007. Observations made on these occasions and
a review of IDNR summaries form the basis for the existing conditions summary.

General Dam & River Bank Condition

The Steel Dam was recently rebuilt, appears to be in good condition with horizontal and
vertical alignment of dam crest and abutments good. Abutments appear sound and in
good condition. Upstream along the left bank there is a silt/sand deposit in state park.
Downstream along the left bank there are gravel/sand deposits. This area is accessible
through park. Right bank is on Van Druff Island. It can only be accessed from the river
or over private property. The upstream right bank is gravel and bedrock.

Evidence of Roller

5-15’ reverse roller was observed downstream of toe. Three large tree trunks were
trapped and rotating in the roller at the toe of the dam for several hours.

Portages

There is an unsigned portage located along the left bank about 300 ft. upstream of the
dam crest. There is an unsigned portage about 100 ft. downstream of the dam crest
along the left bank. There is no evidence of portages along the right bank either
upstream or downstream.

Warning/Information Signage

There are FERC required warnings on left and right banks. These upstream facing are 4’
X 8 signs with 20" tall lettering “Danger Dam” and face upstream. There are smaller
diamond shaped “Thin Ice” warning signs as well. On both downstream abutments there
are smaller “Danger Bad Currents, Keep Back signs. Six (6) seasonal buoys are
present upstream of the dam between May and September.

4.7.5.2 Options Assessment
Option selection should be made with consideration of Sears Dam options, since these
act as one system to provide a pool for hydro electric power generation. Section

4.7.5.2.3 presents a modified Full Bypass option which allows avoidance of both Steel
and Sears Dams.
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4.7.5.2.1 Temporary Rock Fill

A rock fill concept has been developed at steel dam with a slope of 6% and a top of fill
elevation of 557.20 ft NGVD. The downstream and upstream FIS profiles and flow rates
were available and the 1-year, 2-year and 5-year stages and flows were extrapolated.
Upstream and downstream bed elevations appear reliable in the vicinity of the dam and
information is available for the dam crest. The crest is an ogee type spillway; however, it
has been assumed here that the rock fill will be placed flush against the face. Additional
design should be conducted to engineer the transition between the ogee face and the
rock fill.

4.75.2.2 Dam Removal

A dam removal option was not considered since it would negatively impact existing
hydropower operations at Sears dam. The Steel Dam helps to maintain the pool for the
Sears Dam.

4.7.5.2.3 Full Bypass Channel

A modified full bypass channel concept was developed for this reach (See Figure
4.7.5.2.3). This bypass would not convey the 5-year FIS flow, since this would
negatively affect existing hydropower operations at Sears Dam by significantly lowering
the pool. However, this bypass would act as a canoe / kayak chute allowing river users
to bypass both the Sears and Steel Dams. It would convey minimal amounts of flow,
allowing passage through the chute but having minimal impact on the pool elevation and
existing hydropower operations.

This bypass is placed at the tip of the island dividing the north and south branches and
allow users to re-enter the Rock River just downstream of the Steel Dam. This option
has a width of 45 ft, a 0.5 % slope and is 1000 ft long with 5 riffles. The final design of
such a chute is flexible with the main goals being safe passage through the chute and
minimal affect on the upstream pool. Potential options also exist for creating a white
water kayaking park in this area.

4.75.2.4 Riffle Pool

A riffle pool concept was developed for this reach (See Figure 4.7.5.2.4). The riffle pool
would be the width of the dam (781 ft) with a 1% slope with 5 riffles beginning at the dam
crest. Although this dam is very wide (781 ft), a riffle pool option could serve as a
desirable safety precaution. Further hydraulic studies are needed to analyze the effect
of a riffle pool on downstream flooding and upstream water surface elevations.

4.7.5.25 In-Stream Bypass Channel

An in-stream bypass channel option was not considered since it would negatively impact
existing hydropower operations at Sears Dam by significantly lowering the existing pool.
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4.75.2.6 Dam Face Modification

Dam face modification was not considered for this reach since a riffle pool option is
available and would likely be more cost effective.

4.7.5.2.7 Summary of Cost
The costs for each option vary due to the type of material used, required access to the
site, and other considerations that are discussed in the detailed cost section. The

opinions of cost for the temporary rock fill, modified full bypass channel and riffle pool
options are $1,670,000, $3,470,000, and $4,770,000, respectively.
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