Montgomery Associates lL!

Resource Solutions, uc ‘_A

Memorandum

To: Bruce Sylvester

From:  Siggi Sigmarsson, Steve Gaffield
Date: August 7, 2009

cc:

Re: Dry Tributary of Badger Mill Creek Restoration for Urban Service Area Extension

Introduction

The City of Verona is in the process of amending its Urban Service Area (USA) southwest of the City near the
interchange of HWY 18/151 and STH 69. This “Southwest Verona USA Amendment Area” is located in
proximity to two important water resources, Badger Mill Creek and the Sugar River, which Dane County has
identified for protection. As part of the City’s USA amendment application, they have identified the last reach of
the Dry Tributary to Badger Mill Creek (See Figure 1) as a potential channel restoration project to improve the
water quality of Badger Mill Creek. As part of that amendment request, the City has asked Montgomery
Associates: Resource Solutions (MARS) to provide a conceptual approach to protect and improve the
environmental condition of this reach as development occurs on the adjacent properties. This memorandum
describes a preliminary conceptual approach that could be applied to this restoration project.

Environmental Restoration Objectives
e Protect the integrity of the environmental resources in and adjacent to Badger Mill Creek and the “Dry
Tributary” to Badger Mill Creek by:

o0 Providing protection from stormwater pollutants and erosion impacts due to runoff from future
development of properties adjacent to the Dry Tributary.

o Improving the Dry Tributary channel geometry and floodplain connectivity in the reach to
reduce channel erosion due to discharges from the upstream watershed.

o0 Enhancing wetland hydrology within the reach for water quality improvement and ecological
benefits.

Current Condition (See Figure 2)
e Site Reconnaissance

0 The reach in question is a 1,400 foot long stretch of the Dry Tributary of Badger Mill Creek,
flowing south from the HWY 18/151-STH69 interchange to the confluence to Badger Mill Creek.
The reach is characterized by an approximately 5 foot wide, narrow, incised channel that cuts
through a 30-40 foot wide floodplain buffer with cultivated fields on either side.

0 The channel is on average 3-4 feet deep with steep incised banks. The channel bottom is on
average around 4-5 feet below the adjacent fields. In several places the incised banks have
collapsed and have somewhat of a milder 3H:1V slopes.
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0 The channel grade is relatively flat with an average of 0.2% slope. The HEC-RAS hydraulic
model developed for a detailed study of the Dry Tributary for the Flood Insurance Study (FIS)
shows some indication of remnant spoil banks or sediment deposits on either side of the channel
(See Figures 4-7).

0 The channel appears to be a typical case of a stream reach experiencing increased runoff
volumes in a developing watershed with extended periods of erosive velocities cutting the
channel downward. At the same time, the reach experiences sediment deposition in the
floodplain, disconnecting the floodplain from the channel during lower flows, which further
perpetuates the erosion problems.

e Wetlands

0 There are no documented wetlands in the stream reach. The Wisconsin Wetland Inventory
shows an extensive wetland corridor adjacent to Badger Mill Creek but no indication of
wetlands adjacent to the Dry Tributary (See Figure 2).

0 The Wisconsin Soil Survey shows the soils located in the floodplain having potential hydric
inclusions which could indicate wetland conditions.

0 The floodplain is relatively flat with some potential for small pockets of wetland species.

e Hydrology

0 The contributing watershed of the Dry Tributary is a total of 11.2 square miles according the
hydrologic study performed for the FIS. This relatively large watershed results in large channel
flows, with a 100-year flow of 1701 cfs.

0 We estimated a 2-year event peak flow of 350 cfs based on hydrographs from City and the HEC-

HMS model from the FIS. In order to provide significant detention for peak control and velocity
reduction for the 2-year event, significant storage volume would be required with considerable
earthwork and associated costs.

e Hydraulics

(0]

Due to the extent of the watershed, larger flood events, including the 2-year event, rise out of the
vegetated buffer and spreads onto the adjacent fields. This indicates that a channel re-connection
with the floodplain during lower flood events has potential to improve the erosion problems
and provide conditions for wetland restoration within the reach.

In addition, the culverts under STH 69 and HWY 18/151 provide a significant conveyance
restriction for larger events. This likely provides some opportunity for some low-flow control
within the reach for velocity reduction and wetland creation without any upstream floodplain
impacts.

Alternative Approaches Considered

1.

In-line detention and sedimentation basin to reduce peak discharge and velocities in the Dry Tributary.
Due to the large upstream watershed and high discharge for the 2-year event, providing
sufficient storage volume to substantially affect discharge appears infeasible. In addition, the
large discharge would have severe impacts on an attempted wetland restoration in such a basin.
Off-line wetlands in the floodplain. Flood discharge and velocities to restored wetlands could be
controlled if wetland areas were constructed adjacent to the Dry Tributary channel rather than
inline with the main channel. However this option would not significantly benefit hydraulic
conditions in the Dry Tributary.

Floodplain lowering and reconnection. Extensive scraping along the stream channel could lower
portions of the floodplain to allow floodwaters to spread over a larger area and encourage
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floodplain wetland formation. However this would require a very large volume of earthwork
with associated impacts and costs.

Grade-control structures with pocket wetlands. An alternative approach to reconnecting the channel
and floodplain is to slightly raise the water surface profile for small floods so that flow spills
onto the floodplain more frequently. This would be accomplished by grade-control structures
that would also improve channel stability, and it could be combined with limited scraping to
produce floodplain wetlands.

Option 4 appears to be the most feasible restoration approach for this site and is described in
more detail below.

Proposed Conceptual Restoration Approach (See Figure 12).
e Channel Restoration
0 Low rock/gabion structures in the channel at strategically identified locations would serve as

grade controls that would:
a) Reduce velocities in the channel resulting in less potential for channel erosion and
incision of the channel banks.
b) Raise water surface elevations for smaller events (less than 1 and 2-year events)
increasing potential for overflow into the floodplain.

0 Select grading/scraping of the floodplain immediately upstream of the rock/gabion control

structures would enhance the hydraulic stability of the channel and create conditions for the
formation of small pockets of wetlands. These wetland pockets have the potential to provide
ecological value and additional water quality treatment.

e Adjacent Property Water Quality Control
o0 Potential stormwater pollutants from future adjacent land use (e.g. oil and grease, heavy metals,

Conclusions

and sediment) would be best managed through a treatment train with high efficiency sediment
trapping combined with aerobic biological treatment.

On-site detention ponds with infiltration areas would provide high efficiency sediment trapping
and runoff volume control.

Excess runoff would then be directed through a broad swale with wet meadow vegetation
within the environmental corridor, providing additional residence time and aerobic treatment
prior to discharge to the Dry Tributary.

The swale would be directed to a larger wet meadow/wetland area that would spread the runoff
for final treatment and volume reduction through infiltration and evapotranspiration prior to
discharging into the Dry Tributary.

This proposed conceptual approach provides a framework for a potential restoration and protection that would
provide the necessary protection for the reach from adjacent properties and at the same time provide significant
improvement to the stream reach itself. Implementation of such a restoration plan would require a more
detailed preliminary engineering process that investigates technical feasibility, costs, floodplain impacts and
other permitting issues, followed by final engineering to develop engineering plans and specifications. Based
on this conceptual design process, it appears that a beneficial stream corridor restoration project can be
developed for the Dry Tributary that fits within the environmental corridor identified in the City’s Southwest
Verona USA Amendment application.
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Attachments:

Figure 1: Watershed Map

Figure 2: Current Condition

Figure 3: HEC-RAS profile view of the stream section

Figures 4-7: HEC-RAS cross-sections showing the 2-year and 100-year storms water surface elevations
Figures 8-11: HEC-RAS cross-sections showing the velocity distribution in the channel reach

Figure 12: Proposed Conceptual Restoration Approach
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Figure 1 - Watershed Map
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Figure 2 - Current Condition
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Figure 8 - Hec-RAS XS 271 - Channel Velocity Distribution
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Figure 9 - Hec-RAS XS 757 - Channel Velocity Distribution
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Figure 10 - Hec-RAS XS 1083 - Channel Velocity Distribution
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Figure 11 - Hec-RAS XS 1325 - Channel Velocity Distribution
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Figure 12
d Conceptual Restoration Approach
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