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Introduction
This report summarizes conceptual planning recommendations proposed by Recreation Engineering and
Planning (REP) for in-river and riverside improvements on the Yahara River within the City of Stoughton,
Wisconsin. The site is located at the Fourth Street Dam and extends downstream past Riverside Drive Park
and the Fourth Street Bridge.
The Yahara River at this location in Stoughton, Wisconsin has great potential to create a multi-use public
space that interfaces well with the river. Opportunities to incorporate navigational safety, enhance
aquatic habitat, connect regional multimodal trail systems, and expand river recreation present
themselves in this unique site and setting.
Improvements to the channel and its banks will reduce safety hazards, improve navigation, and create a
recreational amenity. Improvements will open the river and its banks to recreational use by paddlers,
floaters, spectators, cyclists, pedestrians, and others, as well as enhance aquatic habitat and water
quality. The improvements will help strengthen the tie between the river and the community while
eliminating safety hazards to navigation and providing recreational amenities that all users can enjoy.

Background
Stoughton, Wisconsin is located in the southern central portion of the state and is 30 minutes from
Madison and 1.5 hours from Milwaukee. Stoughton has approximately 13,000 residents and has a local
economic base anchored by large employers.
From a river recreation perspective, Stoughton has unique appeal because of the daily and year-round
flows in the Yahara River due to the upstream flow control in the Madison area. The Yahara River
currently attracts a wide variety of recreational paddlers and anglers, and Stoughton is a popular
destination for cyclists from the Madison area.

Whitewater Parks
Many communities across North America are looking to their river corridors, historically centers of
industry, as the heart of urban renewal plans. Rivers can serve as a catalyst for economic development,
and as the dominant natural feature of communities, accessible river corridors with recreational
amenities are key anchors. Whitewater Parks have increasingly been developed by communities looking
to create a unique attraction and recreational amenity while accomplishing restoration goals and
rehabilitating degraded sites on local waterways.
The term “Whitewater Park” refers to multi-use recreational improvements on rivers, near population
centers, that allow the public to access waterways. Whitewater Parks include instream improvements
that create recreational opportunities for whitewater activities (canoeing, kayaking, SUPing, surfing,
tubing, swimming, etc.) as well as bank access and park improvements. Whitewater parks vary in length
from the longest, one mile, to the shortest, one single feature, but all strive to meet the same goal:
attracting the public to a single destination, along a river corridor, where they can interact with the river
without the logistical issues involved in more traditional, point A to point B river trips.
Dam modification whitewater parks are common, whereby an existing dam is removed or modified and
replaced with drop structures to create a whitewater park. Dam modifications serve to mitigate existing
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safety hazards, water quality issues, fish passage concerns and liability of the dam owner; while creating a
unique recreational attraction.
Diverse communities ranging in population and geographic characteristics are turning to their rivers as a
source of recreation, education, and local pride. Whitewater parks attract citizens of all ages and socioeconomic backgrounds. The operation of these parks across the country has shown that these types of
projects provide a number of benefits including new recreational opportunities, economic stimulus,
enhanced aquatic habitat, and environmental education opportunities.

Economic Benefits of Whitewater Parks
There is substantial, empirical, evidence that Whitewater Parks and river access improvements can have
significant, positive, economic benefits for a local community. Whitewater Parks attract a desirable
demographic of users between the ages of 25-45 with disposable income and the willingness to travel in
pursuit of this specific recreational activity as well as users in the 45+ range and families who can enjoy
the riverside activities and aesthetics of these parks. Golden, Colorado commissioned an economic impact
study in the year 2000 for a whitewater park that was built in 1996. At the time of the study, the project
was shown to have an annual economic impact of between $1.4million-$2million to the local community.
This study was for a stream which has a usable season of three months. The whitewater park in Reno,
Nevada has had projected economic impact of $18million over the first decade and contributes to a
$9million economic impact of the annual, three day, Reno River Festival.

Figure 1: REP's whitewater park in San Marcos, TX.
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Project Site
Location
The project area reaches from the Fourth Street Dam (Stoughton Millpond 429) on the Yahara River
downstream under and including the South Fourth Street Bridge to an endpoint approximately 1,000ft
downstream of the dam. An aerial image with the project site outlined in red is shown below in Figure 2.

Figure 2: Aerial imagery of the project site.

Existing Conditions
Currently, there are limited recreational features or opportunities in the project area. The photos in
Figures 3-8 were taken during a site visit by REP on November 1, 2017.
The water surface elevation in Stoughton Millpond 429 shown in Figure 3 is consistently maintained at a
level between 841.0 and 842.0 by the City of Stoughton in coordination with Dane County as mandated by
1979 Wisconsin DNR Lake Level Management Orders. The City of Stoughton is responsible for developing
and carrying out the operational strategies necessary to comply with the regulatory orders for the dam.
Although the Stoughton dam does not play a role in increasing lake levels in the Yahara chain of lakes, its
operation and lowering is important for releasing flows from the lakes when lake levels are high. The
millpond water surface elevation in this conceptual plan can be maintained or adjusted as mandated by
the City of Stoughton and its community.
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From the Millpond, the large majority of the Yahara River flows under two 14-foot-wide steel radial
tainter control gate bays shown in Figure 4. These gates at the spillway of the Fourth Street Dam present
an extreme hazard to navigation and are impassible by any watercraft.
The water in the Yahara river downstream of the dam is funneled into three 12’4” wide parallel culverts
shown in Figure 5 that are designed to pass water underneath the 14th Street Bridge. These culverts pose
an additional safety concern for river users. It is very undesirable to abruptly split the flow like this
because it creates the potential for “wrapping” (when a paddler or swimmer becomes lodged or pinned
on a vertical obstruction in the flow) on one of the culvert dividers. Downstream of the bridge, there are
some small riffles as the river drops slightly as shown in Figure 8, and below that the Yahara is very wide
and flat.
There is an existing head race to the north of the 4th Street Dam. whose water level is controlled by
adjustable gates under the 4th Street Bridge shown in Figure 6. The gates are no longer needed and pose
an additional safety hazard to river users and even pedestrians. In the past, this head race provided water
to a powerhouse that is no longer in use and needs rehab. Likewise, there is a tail race downstream of the
bridge that is no longer needed. The powerhouse and the tail race are shown in Figure 7.
There is currently limited opportunity for river access in the project area. There are no access or
commuter trails and the banks do not make the river attractive or accessible. The current conditions don’t
encourage bank users and pedestrians to spend much time by the river.

Figure 3: Existing Millpond behind 4th Street Dam.
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Figure 4: Existing 4th Street Dam.

Figure 5: Existing 4th Street Bridge.
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Figure 6: Existing gates at the 4th street bridge controlling the head race.

Figure 7: Existing tail race and powerhouse.
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Figure 8: Existing conditions downstream of the 4th Street Bridge.

Hydrology
Considering the hydrology of a project site for river recreation improvements is important in order to
understand how proposed changes in the river channel will respond to flow events throughout the entire
year. Low flow, normal flows, and peak flows all must be considered. The average monthly streamflow in
the Yahara River at the project site is illustrated bar graph in the figure below.

Mean Monthly Streamflow USGS Gauge 05429700 Yahara River at
Forton Street Bridge, Stoughton, WI
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Figure 9: Average monthly streamflow in the Yahara River in Stoughton.
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Measured average flows vary from 232 cubic feet per second (cfs) to 421 cfs. The substantial stability of
flows in this reach creates unique advantages and opportunities for in-river and riverside improvements
that are not feasible in rivers with large annual fluctuations in flows. Flows during the summer months
May – September are optimal for the purposes of the proposed features. Annual peak streamflows are
shown in Figure 10 below. Again, the peak flows are not extremely high and demonstrate the stability of
the flows in the project reach.

Peak Streamflow USGS Gauge 05429700 Yahara River at
Forton Street Bridge, Stoughton, WI
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Figure 10: Peak Streamflow in the Yahara River in Stoughton

Project Description
Conceptual river corridor improvements outlined in this report include safety modifications to the existing
dam, new recreational in-stream structures, riverbank and river access improvements, and a multi-use
trail system spanning the project area.

Instream Improvements
Navigational safety is paramount with any instream project and providing navigational connectivity
throughout the project reach is preferred. Multiple options are feasible to provide navigation around or
through the existing Fourth Street Dam depending on the final configuration of the millpond. Regardless
of the water surface elevation in the millpond, recreational structures, bank and river access
improvements, and a multi-use trail are all possible.
Modifications to the existing 4th Street Dam incorporate instream recreation enhancement features. The
modifications will not change the existing surface elevation of the Millpond but will allow safe passage for
all users and abilities through river recreational structures. The modifications will include a new recreation
bypass channel that will send instream users river right of the dam and will be stepped down using a
series of drop-pool features to create a recreational amenity while drastically improving instream safety.
Some water will still flow through the existing dam depending on river flows. These drop-pool features
will consist of “U” Structures, which are typical REP features that cater to instream recreational users of
all types and abilities, including beginner canoeists, family tubers, and even swimmers. These structures
are constructed using large rocks anchored into the bed and bank of the river. Deep pools with aerated
Recreation Engineering and Planning | 485 Arapahoe Ave | Boulder, CO, 80302
www.boaterparks.com | info@boaterparks.com | (303) 545-5883

9

Yahara Riverfront Improvements

water occur downstream of these structures which enhance the aquatic habitat and water quality. These
structures incorporate fish passages that allow for longitudinal aquatic habitat connectivity. They are
strategically located based on gradient constraints, material deposition, and the layout of the park.
Figures 11-12 below show examples of river recreation features that cater to all abilities similar to those
proposed in the recreation bypass channel.

Figure 11: REP river recreation enhancement features designed for many uses and abilities.

Figure 12: (left to right) Drop -pool features in a REP designed whitewater park in Siloam Springs, AR and
REP’s Clear Creek Whitewater Park.
At the existing 4th Street Dam, there is an opportunity to create an advanced whitewater feature that
would replace the stop boards in the river left bay of the dam. This feature would be designed for expert
paddlers to enjoy surfing and freestyle action and could even be adjustable to create different shapes
depending on demand and flow conditions.
Downstream of the 4th Street Dam, the Yahara River passes beneath the 4th street bridge through 3
culverts in parallel. These current conditions pose an additional safety concern for river users. It is very
undesirable to abruptly split the flow in this fashion because it creates the potential for “wrapping” (when
a paddler or swimmer becomes lodged or pinned on a vertical obstruction in the flow) on one of the
culvert dividers. Modifications to the existing 4th Street Bridge incorporate the idea of utilizing each
culvert for a different purpose and keeping the flows separated until downstream of the bridge in order to
eliminate this safety hazard. The river left (north) culvert will become the underpass for the new multi-use
path shown in the concept drawing, the flow from the 4th Street Dam will pass through the middle culvert,
and the flow from the new recreation bypass channel will pass through the river right (south) culvert. The
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culverts are large enough and short enough (beginning to end) to accommodate river users of all abilities
and comfort levels and to allow for enough head clearance for trail users. Figure 13 below shows a similar
example where a path passes through one culvert and a creek passes through an adjacent one.

Figure 13: Example REP multi-use trail underpass through a culvert parallel to a creek.
Downstream of the 4th Street Bridge, two additional whitewater recreation features are proposed. These
drop-pool features will also consist of typical REP “U” Structures that cater to instream recreational users
of all abilities similar to those upstream in the recreational bypass channel. However, these features will
utilize the entire flow of the Yahara River and will be more appropriate for any desired whitewater
competitions and events. This is especially true due to their strategic central location at what will become
the most popular area of the park. The wings of these structures not only help pinch the flow of the river
to create the desired effect, but also serve as great hang out areas for bank users and spectators while
providing easy river access. Figure 14 below shows examples of some similar REP structures.

Figure 14. (left to right) A typical REP structure designed for all abilities in Reno, NV and freestyle
kayakers utilizing another REP structure in Steamboat Springs
Also incorporated in the proposed concept plan are two instream current deflectors located downstream
of the last two river recreation features. These deflectors are very common in whitewater parks as they
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create “eddies” or pockets of slow, upstream current that are enjoyable for paddlers, swimmers, and
bank users alike, and are advantageous for aquatic habitat as they create flow heterogeneity and
complexity. These deflectors also prove to be great hang out areas for bank users, spectators, and
fishermen. Figure 15 shows examples of similar REP designed instream current deflectors. In addition, the
random boulders proposed throughout the project create a similar effect in that they form small eddies
and create flow complexity while serving as lounge areas for swimmers and are often termed “bikini
rocks”.

Figure 15: Examples of REP designed instream deflectors in Salida, CO and Reno, NV.

Bank and River Access Improvements
Bank stability and river access improvements are included within the conceptual plan. Access points are
important for minimizing any negative impacts that can result from a heavily used area and also in
providing safe access to the water. Bank users will be able to take advantage of easy riverside access and
new terraced areas on the bank for lounging and spectating. The improvements are envisioned to be
attractive, functional, and designed to blend with and improve the natural environment. Terracing and
river access points are proposed along the entire reach of the project area, including along the new
recreation bypass channel. Figures 16-17 show examples of bank terracing and river access work
completed by REP.

Figure 16: Typical REP designed bank and river access improvements.
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Figure 17. Example before and after photos of REP bank terracing replacing an existing wall and
stabilizing a stormwater outlet pipe.
Included in the bank and river access improvements in the project are two beach areas, one located in the
new recreation bypass channel, and one centrally located at what will become the most popular area for
bank users and river users. These beach areas are protected from the strong current by wings or
deflectors making them family friendly and a great spot to get in and out of the water. Figure 18 below
shows examples of some beach areas in REP’s whitewater parks.

Figure 18: Examples of beach areas in REP's Clear Creek Whitewater Park and Salida Whitewater Park.

Multi-Use Trail
Multi-use trails and greenways are recreational and environmental amenities but also sources of public
health, economic and transportation benefits, and even a source of pride or identity for the community.
They create healthy recreation and transportation opportunities by providing people of all ages with
attractive, safe, accessible and low or no-cost places to cycle, walk, hike, jog, skate, etc. Greenways and
trails often function as viable transportation corridors that aid in community connectivity yet have all the
traditional conservation benefits of preserving green space. Countless communities across America have
experienced an economic revitalization due in whole or in part to trails and greenways and many
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community leaders have been surprised at how trails have become sources of community identity and
pride.
The success of trail networks depends largely on connectivity. Trails envisioned for all users including
pedestrians, cyclists, skaters, etc that are well connected and provide sufficient safety and flow leverage
the greatest community benefit. Figures 19-20 below show examples of multi-use river access trails that
connect to regional trail systems very similar to the proposed trail in this project.

Figure 19: REP designed trail system in Steamboat Springs, CO.

Figure 20. Before and after example of REP multi-use river access trail.
The proposed trail will run the length of the project area and provide access to all the aforementioned
river improvements. It is configured to connect upstream and downstream to the future regional trail
system. The trail will connect all parts of the park and create easy river access and fluid commuting
capabilities for all users including paddlers, families, cyclists, fisherman, etc. The existing head race and
tail race for the powerhouse will be filled with dirt to accommodate the proposed trail and future
pedestrian area and plaza. The abandoned powerhouse has potential to be repurposed for commercial
use. The proposed trail extends from upstream of the existing 4th Street Dam on the north bank of the
river, through the river left (north) culvert underneath the 4th Street Bridge, and downstream past the
new redevelopment area. The trail will have multiple stems that connect it to the local streets. A new
small pedestrian bridge over the recreation bypass channel will connect the recreation area near the dam
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to Riverside Drive. At the farthest downstream extent of the project area, a new pedestrian bridge will
connect the park improvements on both sides of the river.
There is an opportunity for a possible pedestrian underpass in the existing head race that would connect
the pedestrian area at the powerhouse to the upstream portion of the project. This underpass would
provide more fluid pedestrian movement throughout the park and would help separate foot traffic from
cyclists, skaters, etc.

Design, Engineering & Permitting
Gathering more technical data about the site including bathymetric surveying of the project area will be
required to move forward with design. The preliminary design development phase will address many of
the technical details related to the design. Regulatory permits required include, but are not limited to, US
Army Corps of Engineers, State of Wisconsin Department of Natural Resources (WDNR), City and County
Permits and Floodplain Permitting. Final design incorporating input from the permitting phase refines the
design to the construction and bidding level.

Costs
See attached construction cost estimate.
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Stoughton Riverfront Improvements Construction Cost Estimate
Preliminary (Revised 4/24/2018)
Segment

Item Number

Spec.
Reference

Unit Description

Estimated
Unit
Quantity
1
LS
650
LF
LS
LS
LS
LS
650
LF
650
LF
Subtotal:

1
2
3
4
5
6

MOBILIZATION
CONSTRUCTION FENCE
DEWATERING
SAFETY AND DETOUR SIGNAGE
TEMP SEDMT CNTRL FENCE (INSTALL)
TEMP SEDMT CNTRL FENCE (REMOVE)

In-Channel
Improvements
Upstream of Fourth
Street (Dam
Navigation Bypass)

7
8
9
10
11
12
13
14
15
16
17
18
19

EARTHWORK (EXCAVATION)
MODIFY STORMWATER OUTFALL
CONC REMOVAL
SUBGRADE PLACEMENT
GROUTED STONE PLACEMENT (CONTROL STRUCTURES)
STONE PLACEMENT (FISHWAY STRUCTURE)
CONC PLACEMENT (NAVIGATION CHUTES)
STONE PLACEMENT (TERRACING)
STRUCTURAL CONCRETE WALL OR CAPPED SHEETPILE
RIPRAP PLACEMENT (POOL ARMORING)
LARGE RANDOM BOULDERS (6' DIAMETER)
BEACH SAND (IMPORTED OR SUITABLE ONSITE MATERIAL)
MISC EQUIPMENT HOURS

3600
LS
160
100
700
100
50
400
80
200
10
90
40

In-Channel
Improvements
Downstream of Fourth
Street (Riverfront
Redevelopment Area)

20
21
22
23
24
25
26

EARTHWORK (EXCAVATION)
EARTHWORK (COMPACTED FILL)
REMOVE TREES (4) (12-36" CALIPER)
REMOVE CONC AND STOCKPILE STONE RIPRAP
EXTEND STORMWATER OUTFALL
SUBGRADE PLACEMENT
GROUTED STONE PLACEMENT (CONTROL STRUCTURES)

850
4000
4
30
135
80
400

27

STONE PLACEMENT (FISHWAY STRUCTURE)

40

28
29
30
31
32
33
34

CONC PLACEMENT (NAVIGATION CHUTES)
STONE PLACEMENT (TERRACING AND WINGS)
RIPRAP PLACEMENT (POOL ARMORING)
STONE PLACEMENT (CURRENT DEFLECTORS)
LARGE RANDOM BOULDERS (6' DIAMETER)
BEACH SAND (IMPORTED OR SUITABLE ONSITE MATERIAL)
MISC EQUIPMENT HOURS

60
700
200
100
14
120
40

CY
CY
CY
CY
EA
CY
HR
Subtotal:

35
36
37
38
39
40
41
42
43
44
45

EARTHWORK (COMPACTED FILL)
SUBGRADE (CONC TRAIL)
CONC TRAIL (6")
STONE PLACEMENT (TERRACING/TRAIL PROTECTION)
STRUCTURAL CONCRETE WALL
UNDERPASS DRAINAGE PIPE
UNDERPASS LIGHTING
CL C CONC ABUTMENT (2)
NEW PREFABRICATED BRIDGE
PRIVACY WALL OR VEGETATED SCREENING
MISC EQUIPMENT HOURS

2800
250
1500
60
165
260
LS
2
1
160
40

General Project Items

Access and Trail
Connectivity
Upstream of and
Under 4th Street

PB-1

Access and Trail
Connectivity and bank
restoration
Riverfront
Redevelopment Area

46

50
51

EARTHWORK (COMPACTED FILL)
SUBGRADE (RIVERWALK)
RIVERWALK (6" CONC TRAIL)
STONE PLACEMENT (TERRACING/TRAIL PROTECTION)
PLAZA (FLAGSTONE W/ SUBGRADE)
RIPARIAN RESTORATION (VEGETATION)

Pedestrian Bridge

52

PEDESTRIAN BRIDGE OVER YAHARA

Restoration

53

MISC LANDSCAPE RESTORATION

47
48
49

Unit Price

$40,000.00
$1,300.00
$60,000.00
$1,200.00
$1,651.00
$416.00
$104,567.00

$15.00
$4,500.00
$40.00
$65.00
$280.00
$200.00
$300.00
$200.00
$550.00
$90.00
$600.00
$90.00
$200.00

$54,000.00
$4,500.00
$6,400.00
$6,500.00
$196,000.00
$20,000.00
$15,000.00
$80,000.00
$44,000.00
$18,000.00
$6,000.00
$8,100.00
$8,000.00
$466,500.00

CY
CY
EA
CY
LF
CY
CY

$15.00
$8.00
$900.00
$40.00
$75.00
$65.00
$280.00

$12,750.00
$32,000.00
$3,600.00
$1,200.00
$10,125.00
$5,200.00
$112,000.00

CY

$200.00

$8,000.00

$300.00
$200.00
$90.00
$200.00
$600.00
$90.00
$200.00

$18,000.00
$140,000.00
$18,000.00
$20,000.00
$8,400.00
$10,800.00
$8,000.00
$408,075.00

CY
CY
SY
CY
LF
LF
LS
EA
EA
LF
HR
Subtotal:

$8.00
$65.00
$60.00
$200.00
$190.00
$20.00
$8,000.00
$15,000.00
$30,000.00
$20.00
$200.00

$22,400.00
$16,250.00
$90,000.00
$12,000.00
$31,350.00
$5,200.00
$8,000.00
$30,000.00
$30,000.00
$3,200.00
$8,000.00
$256,400.00

1200
200
1200
440
800
LS

CY
CY
SY
CY
SY
LS
Subtotal:

$8.00
$65.00
$60.00
$200.00
$100.00
$80,000.00

$9,600.00
$13,000.000
$72,000.000
$88,000.00
$80,000.00
$80,000.00
$320,000.00

1

EA
Subtotal:

TBD
TBD

LS
$40,000.00
Subtotal:

$40,000.00
$40,000.00

LS

CY
LS
CY
CY
CY
CY
CY
CY
LF
CY
EA
CY
HR
Subtotal:

General Project Items:
In-Channel Improvements Upstream of Fourth Street:
In-Channel Improvements Downstream of Fourth Street:
Access and Trail Connectivity:
Riverfront Redevelopment Area:
Pedestrian Bridge over Yahara:
Landscape Restoration:

Total Project Estimate:

Recreation Engineering and Planning 303-545-5883
485 Arapahoe Ave.
Boulder, CO 80302
www.boaterparks.com

Unit Total

$40,000.00
$2.00
$60,000.00
$1,200.00
$2.54
$0.64

$104,567.00
$466,500.00
$408,075.00
$256,400.00
$320,000.00
TBD
$40,000.00
Sub-Total
Contingency 15%
Total

$1,595,542
$239,331
$1,834,873
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