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PROJECT SUMMARY

1.

General Description (brief overview)

The Village of Grafton has received funding through Ozaukee County’s NOAA Recovery and Reinvestment Act
of 2009 Grant to remove the Lime Kiln Dam for improving fish passage on the Milwaukee River. In August
2008, the Lime Kiln Dam was inspected by WDNR dam safety engineers and was determined to be in need of
repair. The Village, as owner of the dam, has determined that the most cost effective way to provide fish passage
while eliminating the long-term costs and liabilities of maintaining the dam is to remove the dam. The dam is
currently an aesthetic feature of a public park and the impoundment is used for small watercraft navigation.
Although the Lime Kiln Dam is considered a “small” dam, this EA is required to evaluate the impacts and
benefits of dam removal on the environment. Potential impacts may include but are not limited to, infestation by
aquatic invasive species (AIS) (e.g., sea lamprey) and fish pathogens (e.g., viral hemorrhagic septicemia, or
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VHS) from Lake Michigan to the upper reaches of the watershed. This dam is not currently considered a
complete barrier to sea lamprey or VHS. Dam features and water elevation differences upstream and
downstream of the dam (~ 4-feet) during larger flood events may not be sufficient to prevent sea lamprey or
leaping fish (e.g., trout and salmon) from making their way past the dam. The Village of Grafton’s Bridge Street
Dam located approximately 2-miles upstream of the Lime Kiln Dam is considered a complete barrier to fish
passage. Sea lamprey is known to infest the Great Lakes. Monitoring by the US Fish and Wildlife Service
(USFWS) since 1959 and more recently by the Wisconsin Department of Natural Resources (WDNR) has not
identified any adult or larvae sea lamprey in the lower Milwaukee River. More recently, sea lamprey would have
had access to the Milwaukee R. and higher quality tributaries in Ozaukee County following abandonment of the
North Avenue Dam located 3.2 river miles (RM 3.2) upstream of the river’s confluence with Lake Michigan.
The North Avenue Dam gates were opened in 1990 and the dam fully abandoned in 1997. Both events would
have allowed sea lamprey access to the upper reaches of the river. Fish community monitoring by the USFWS
and WDNR over this 19-year period has been negative for sea lamprey adults and larvae up to the Village of
Grafton’s Lime Kiln Dam located at RM 30. Similarly, VHS is known to infect fish from Lake Michigan but
there are no verified VHS infections of fish stocks in the lower Milwaukee River.
The project will involve incremental de-watering to minimize downstream sediment transport The drawdown
will use a culvert in the former millrace which is currently buried in rock but which will be uncovered at the start
of the project. If needed, a breach will also be created in the east side of the spillway. Once the water levels are
drawn down, the spillway and rock backfill will be removed and taken to Schmitz Ready Mix Inc. for reuse in
producing concrete. Some sediment removal may be done to contour the river bottom in the drained
impoundment area. Exposed mudflats in the former impoundment area will be vegetated and riprap placed where
needed at high velocity points along the banks. The former millrace channel will be restored to the natural
stream channel it was before dam construction.
Once the project is complete the river at the former dam site will flow around an existing island into 2 channels
and the dam will be officially abandoned and removed.
2.

Purpose and Need (include history and background as appropriate)

The Lime Kiln Dam was built prior to 1915 and was originally constructed to supply power to a lime kiln. In
1961, the Wisconsin Public Service Commission received a letter that the previous dam owner, the Milwaukee
Falls Lime Company, had transferred the dam and some surrounding land to the Village of Grafton. The transfer
occurred prior to the implementation of Section 31.14 and 31.185, Wisconsin Statutes and did not need formal
approval at that time. With this land, the Village created a large park area along this section of the river that is
used for picnics, etc. with some shore fishing and canoeing/kayaking along the river. Access to the impoundment
is limited by a steep and high rock escarpment, limited public frontage and fencing around the spillway.
The structure is a small fixed crest concrete gravity dam with an adjacent millrace that was abandoned with rock
and earth fill. The dam is built into abutting limestone walls and a solid rock island that form the river channel.
It creates a small 5-acre impoundment with an average depth of 5-feet and maximum water depth of 9-feet. The
weir crest is about 60-feet wide and runs perpendicular across the river and is approximately 8-feet to 9-feet tall.
The former millrace was filled in when the Village assumed ownership and no longer conveys flow. Following
an August 2008 dam safety inspection by the WDNR, the Village was informed by the WDNR that structural
repairs to the dam would be needed to comply with current state dam safety standards and sound engineering
practices. The Village of Grafton has chosen removal of the Lime Kiln Dam as the most cost effective and
environmentally sound alternative to complying with state dam safety standards.
In April 2009, Ozaukee County submitted an application for ARRA funding through a NOAA grant to improve
fish passage in the Milwaukee River Basin. There are three dams between the City of Mequon and Village of
Grafton that negatively affect fish movement to historical spawning and rearing habitat. All three of the dams
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were identified as needing modifications to allow fish to move freely in the system. The millrace at the
Thiensville-Mequon Dam (RM 20) is being converted into a free-flowing channel that will create a “nature-like
fishway”. A fishway is proposed for the Village of Grafton’s Bridge Street Dam at RM 32.
The remainder of the fish passage project involves removing man-made or natural obstructions, and
replacing/modifying existing roadway culverts to allow movement of fish along the river’s smaller tributaries.
The Village of Grafton is partnering with Ozaukee County and this project is funded through the federal NOAA
grant.
The goals of the Lime Kiln Dam removal project include:
1. Enable fish passage to historical fish spawning and rearing habitats for river, estuary, and Lake Michigan fish
populations, including game, non-game, endangered, threatened and special concern species.
2. Allow biologically isolated habitat to resume its full ecological potential as it relates to the overall watershed
3. Increase the probability of restoring sustainable populations of lake sturgeon and walleye to the Milwaukee
River, its estuary and Lake Michigan currently managed through artificial rearing and stocking programs.
4. Eliminate fish larvae mortality associated with the air-entrained boil below the spillway.
5. Increase fish stock genetic diversity.
6. Increase and diversify recreational fishing opportunities for the state’s most populated and demographically
diverse river basin.
7. Eliminate the costs and other liabilities associated with owning a dam.

The impacts of dams and other man-made barriers on Lake Michigan and tributary stream fish populations
includes the isolation of lake, estuary, and riverine fish stocks from historical spawning and rearing habitats.
This results in decreased fish productivity, fish stock sustainability and genetic diversity, lost recreational fishing
opportunities and the economic and social benefits attendant to recreational and commercial fishing. Within the
Lake Michigan Basin, the Milwaukee River Estuary, and Milwaukee River, the needs and benefits afforded by
removing or modifying these and other man-made and man-induced barriers to fish passage is consistent with a
wide range of federal, state and Great Lakes basin-wide fish, and other water-based resource management
objectives and strategies. Removal of the Milwaukee River North Avenue in 1997 located at the upstream limits
of the Milwaukee River Estuary 3 river miles upstream of the river’s confluence with Lake Michigan enabled fish
passage, habitat and fish community enhancements for the first time since construction of the dam over 150-years
ago.
One of the reasons to pass fish at and beyond the Lime Kiln Dam is that the WDNR and cooperating stakeholders
operate a lake sturgeon rearing facility on the Milwaukee River just outside of Newburg, Ozaukee County 50miles upstream of the Milwaukee River Estuary. The Village of Grafton’s removal of the Chair Factory Dam in
2002 and planned removal of the Lime Kiln Dam in 2010, and removal or construction of a fishway at the Bridge
Street Dam in 2010 exposes large fractured bedrock and boulder substrates ideal for lake sturgeon spawning.
Access to this habitat will also benefit sucker species, including redhorse, and walleye that share similar
spawning requirements of lake sturgeon. A walleye restoration project is currently being undertaken along the
Milwaukee River and Estuary by the Department and Walleyes for Tomorrow. The dam limits a wetland
spawning strain of walleye and northern pike access to thousands of acres of wetland spawning grounds.
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If all the above barriers (Thiensville-Mequon Dam, Lime Kiln Dam and Bridge St. Dam) are removed or
modified with a fish passage facility, fish movement will be unimpeded along 90-miles of 4th and 5th order river
and over 90-miles of 1st through 3rd order perennial tributaries, a similar length of intermittent or ephemeral
streams, and have access to thousand’s of acres of wetland generally absent between the Thiensville-Mequon
Dam, the Milwaukee River Estuary and Lake Michigan.
Biologically speaking, removal of fish passage barriers may not be encouraged when the passages of undesirable
species or fish pathogens carry an unacceptable risk to the resource relative to the overall benefits of fish passage.
Since opening of the North Avenue Dam spillway in 1990 and abandonment of the dam in 1997, USFWS
assessments targeting sea lamprey along the lower Milwaukee River has been negative. Similarly, assessments
by the WDNR and others have not identified the spread of other aquatic invasive species (AIS) including round
goby and sea lamprey, beyond the former North Avenue Dam. VHS has been identified from Lake Michigan fish
stocks. At the time of preparing this document, VHS has not been identified in the Milwaukee River Basin. The
USFWS previously identified the Village of Grafton Bridge St. Dam at RM 32 as the first barrier to sea lamprey.

3.

Authorities and Approvals (list local, state and federal permits or approvals required)

Village of Grafton – Dam Ownership and Property Owner
State of Wisconsin - Department of Natural Resources, (Chapter 31)
U.S. Army Corps of Engineers.
NOAA approval under grant
4.

Estimated Cost and Funding Source

Funds for the dam removal are being paid for out of the NOAA Ozaukee County Fish Passage on the Milwaukee
River Watershed Grant. Initially, $140,000 of the grant has been set aside for the Lime Kiln Dam Removal but
that figure has not yet been verified through construction specs or bids. An additional cost of the project will
include payment for engineering and design services of Bonestroo, Inc.

PROPOSED PHYSICAL CHANGES (More fully describe the proposal)

5.

Manipulation of Terrestrial Resources (include relevant quantities - sq. ft., cu. yard., etc.)

PHASE I – REMOVAL OF DAM
Site access will occur at Lime Kiln Park on property owned by the Village of Grafton (Bonestroo, Inc., 2009).
Transportation access to the site is via Green Bay Road and the existing paved driveway access to the park. The
area of the Lime Kiln Park immediately adjacent to the west side of the Lime Kiln Dam will be used for access to
remove the dam, restore disturbed areas and stage construction activities. Due to physical site constraints, the
total disturbed area at the park is expected to be less than one acre.
The drawdown of the impoundment will be conducted slowly in order to minimize scour and re-suspension of
sediments and turbidity effects. The drawdown may be accomplished using the culvert that is currently not in use
and located in the abandoned millrace. Alternatively, dewatering can be accomplished by removing a portion of
the dam spillway, or through a combination of these methods.
Once the drawdown is complete, the removal of the spillway and backfill materials can proceed. A portion of the
spillway may be retained as a barrier to keep the river in a preferred channel while removal of the remaining
earth, rock and concrete material is performed. The abutments of the dam are natural rock outcroppings. The
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spillway will be removed to the natural abutments and to the bedrock channel bottom. Some channel contouring
may be necessary to accomplish the fish passage objectives of the project. Alteration to the channel bottom for
fish passage will be directed by the Project Engineer in coordination with the Wisconsin Department of Natural
Resources.
Other methods of accomplishing the drawdown include physical manipulation of the dam crest to allow water to
pass over or through the crest. This technique might involve utilizing a hydraulic ram or a crane and wrecking
ball to create an aperture. An alternative technique would involve cutting one or more notches in the crest and
allowing the water to flow over the dam crest. The project engineer will require consultation with the contractor
to identify the precise size and location of any notch or aperture to achieve a controlled drawdown. The precise
means and methods for conducting the drawdown will ultimately be determined after contracts have been sought
from engineering and contractor firms.
The demolition of the dam will commence at the abutment on the east bank if possible. All demolition work will
be conducted progressively, moving back westerly toward the abandoned raceway and access road from Lime
Kiln Park. Restoration of the former millrace channel will be conducted as the last step in the demolition activity.
Wherever possible, demolition activity will be conducted from the banks of the river or the dry impoundment.
Some of the demolition of the millrace and dam will have to be conducted in the waterway. Where work must be
conducted in the river the effects of turbidity will be controlled using turbidity barriers or perhaps partial
diversion of the river.
PHASE II - RESTORATION OF CHANNEL USED AS FORMER SPILLWAY
Once the drawdown is complete and the spillway is removed, the former raceway river channel can be restored
by removing earth, rock and concrete that was used to abandon this feature. The reach of the Milwaukee River
where the Lime Kiln Dam was constructed historically bifurcated at the dam location as the result of a limestone
outcrop (island) that occurs at the location of the dam. The river split into a larger (east) channel and a smaller
(west) channel. The millrace was originally constructed in the smaller river channel. Materials used to abandon
the millrace will be removed and the channel contour will be re-established.
Machinery will access the dam via Lime Kiln Park. Removal of materials from the former millrace channel may
require equipment entry into the river. A small (temporary) coffer dam may be required on the upstream side to
accomplish removal of the backfill from the millrace. The Village of Grafton has made preliminary arrangements
for material to be transported to and disposed at a site owned by Schmitz Concrete.
This temporary coffer will keep the river in its channel but will also prevent disturbed soils or debris from
entering the waterway. It is expected that the coffer will be constructed with large rock and concrete fragments
obtained from demolition of the spillway. Wherever possible, demolition activity will be conducted from the
banks of the river or the dry impoundment. Some of the demolition of the millrace will have to be conducted in
the waterway. Where work must be conducted in the river the effects of turbidity will be controlled using
turbidity barriers or perhaps partial diversion of the river.
Restoration of the former millrace channel will be conducted as the last step in the demolition activity.
Channel restoration may require erosion protection be provided to stabilize riverbanks in areas where newly
exposed sediment occurs or where natural limestone bedrock is absent. These areas of concern may appear after
dewatering at locations in the former reservoir above the dam or at locations immediately below the dam. Other
concrete rubble and rock encountered during demolition will be used as rip-rap erosion protection below the
ordinary water level. Rubble or rock fragments may also be placed in the newly restored river channel to provide
structure and resting areas for fish passage. Natural (limestone) rock will be used for erosion protection above
the ordinary water level. For aesthetic reasons, rip rap applications will be minimized to the greatest extent
practicable. It is hoped that this measure will minimize the pace of erosion of the wall which protects the property
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above. Before placement on the banks all rebar will be cut flush against the concrete. In the immediate area, other
potential sites for rip rap applications will be sought. Any concrete which cannot be re-used as riprap for bank
stabilization will be trucked to an offsite disposal area.
Some channel contouring may be necessary to accomplish the fish passage objectives of the project. Alteration to
the channel bottom for fish passage will be directed by the Project Engineer in coordination with the WDNR.
PHASE III - CONSTRUCTION AND SEDIMENT EROSION CONTROL
All construction site erosion will be mitigated according to the Wisconsin Best Management Practices available
at http://dnr.wi.gov/runoff/stormwater/techstds.htm. Due to physical site constraints, the total disturbed area at
the park is expected to be less than one acre. Final project design will include erosion control for construction
site runoff management.
Site characteristics, such as gradient and direction of slopes, overland flow, and the location of paved areas and
buildings near the site, will be considered. Best Management Practices (BMP’s) for erosion control will be
undertaken in accordance with Wisconsin Administrative Codes. These will include, but may not be limited to
placement and maintenance of filter fabric fence, straw bales, and vegetative strips in appropriate locations.
Emphasis will be placed on retaining any soil storage piles and insuring the stream bank remains as stable as
possible. Silt fence and straw bales will be the main method used to control sediment runoff into the river. Both
will be placed along the stream bank, while an additional silt fence may be run along the down slope side of the
access road. Seeding and establishing ground cover for erosion control will be conducted to stabilize the site once
the dam removal is completed. Riprap will be utilized to stabilize the appropriate banks and newly exposed
sediment. In addition, an appropriate seed mix will be sown in all disturbed areas or eroding banks and exposed
sediments of the project site, and erodible soils will be protected with mulch, erosion control matting, or other
appropriate materials. Exposed sediments may be managed in-place or removed for proper disposal, as
appropriate.

6.

Manipulation of Aquatic Resources (include relevant quantities - cfs., acre feet, MGD, etc.)

The primary effected aquatic resources in the project area include the free flowing section of the river below the
dam and the impoundment behind the dam.
Drawdown of the Impoundment
Prior to removal of the dam and attendant infrastructure, a drawdown of the impoundment will be conducted
slowly in order to minimize the scour and re-suspension of sediments and turbidity effects. The drawdown may
be accomplished using the restored millrace, by removing a portion of the dam crest, or through a combination of
these methods. A gradual drawdown will facilitate the de-watering of the exposed sediment.
Based on previous dam removal projects, the exposed soils will not result in noxious odors. Immediately
following drawdown of the impoundment, access to the exposed sediment by personnel and equipment will be
discouraged until the area is properly de-watered.
Once the impoundment is drained and the portion of exposed sediments become sufficiently de-watered to allow
personnel and equipment access, the exposed sediment may be managed by a variety of individual or
combination of methods. Selected sediment management techniques may be dependent on a variety of objectives,
including but not limited to, erosion potential, permanence, technical feasibility, public acceptance and cost.
Sediment management alternatives may include bioengineered techniques whereby the sediments are stabilized in
place using a variety of temporary or permanent seed mixtures, bank re-shaping, livestakes and brush mattresses
and limited armoring with rip rap. Management alternatives involving removal and off-site disposal or re-use
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would be considered if the quality of sediment is poor. The most viable removal technique would involve
mechanical removal using common excavation equipment such as a backhoe.
Laboratory analysis of Lime Kiln impoundment sediments concluded that the sediment is non-hazardous and is
not considered a threat to human health and the environment. Following removal of the Lime Kiln Dam, the
remaining sediments can be managed in-place using a variety of practices including engineered (e.g., rip rap),
bioengineered (e.g., vegetative cover), or combination of practices. No special “capping” of the sediments is
required. Access to the sediments would not be restricted once they are sufficiently dried and vegetated.
The removal of the Lime Kiln Dam and impoundment will result in the restoration of the historical 1300-feet
long free-flowing reach of the Milwaukee River. Following removal of the dam, average water depths will
decrease from zero to five feet within the former boundary of the impoundment. Removal of the dam and
impoundment will not affect water depths and discharge within the Milwaukee River upstream or downstream of
the impoundment since the dam and impoundment was operated under “run-of-the-river” conditions.
Water velocities will increase within the restored free-flowing river reach due to the return of the historical
channel grade line. Under free-flowing conditions, average stream velocities, stream width and depths will vary
depending on river discharge conditions and slopes, and will be similar to those which currently exist along freeflowing reaches upstream of the Bridge Street impoundment and downstream of the existing Lime Kiln Dam.
During average river discharge conditions, dam removal is not expected to result in dramatic changes throughout
most of the restored free-flowing river channel due to the confining effect of the steep and narrow river valley
and floodplain. This reach is expected to consist of deep riffles and slack water areas. Under low river discharge
conditions, the removal of the dam will result in minor decreases in stream width and surface water area with a
correspondent increase in the exposed lower bank. A decrease in surface water area is expected to occur in those
areas where exposed sediment is formed, primarily along the east bank and immediately upstream of the dam.
Finally, removal of the dam and attendant infrastructure will increase riverine aquatic habitat by approximately
1300 linear feet.
Following removal of the Lime Kiln Dam, the free-flowing riverine and riparian characteristics, functions and
uses will be very similar to those that developed along the Milwaukee River following removal of the Village of
Grafton’s Chair Factory Dam in 2000-2001. The Chair Factory Dam was located between the Lime Kiln and
Bridge Street Dams in Grafton.
Construction
Wherever possible, demolition activity will be conducted from the banks of the river, from atop of the dam and
the dry impoundment. Some of the demolition of the tailrace and dam will have to be conducted in the waterway.
Where work must be conducted in the river the effects of turbidity or disturbances to the river bed could be
reduced through the use of turbidity barriers, working on top of wood pads or diversion of the river.

7.

Buildings, Treatment Units, Roads and Other Structures (include size of facilities, road miles, etc.)

There are existing park roads that can be used for this project. There are no anticipated new structures associated
with this project.

8.

Emissions and Discharges (include relevant characteristics and quantities)

There will be some sediment that will be washed downstream during the drawdown, construction, and until the
old river channel stabilizes itself. This is sediment that occurs in the system regardless of this project and would
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have moved downstream naturally if the dam had not been in place. An incremental drawdown and revegetation
of the exposed mudflats will minimize this impact. Drawdown during the fall and an open river channel during
the following spring high water periods should continue to move any downstream sediment that accumulates as a
result of the immediate project. If sediment quality is not limiting, another option is to cause the dam breach
during high spring flows. Recurring high springtime flows are events that normally transport sediment that are
responsible for creating stable river channels and floodplains.
There will be some emissions from the heavy equipment used for the project and the dump trucks used to move
the excess material to the disposal area. There is a possibility of fuel spills, etc. but the short construction time of
the project and the project location being in the Village should result in fast response time and minimize any
impacts.
9.

Other Changes

There are no other foreseen changes associated with this project.

10.

Identify the maps, plans and other descriptive material attached

Attachment
Attachment
Attachment
Attachment
Attachment
Attachment
Attachment
Attachment
Attachment
Attachment

A
B
C
D
E
F
G
H
I
J

County map showing the general area of the project
USGS topographic map
Site development plan
Plat map
WDNR county wetlands map
Letter from Mike Herbrand, Village Attorney, Regarding Dam and Property Ownership
Dam Inspection Reports, 1915-1985
Correspondence from US Fish and Wildlife Service concerning lamprey spawning potential
Correspondence from Craig Helker regarding Impoundment Sediment Survey Results
Natural Heritage Inventory species occurrence list for the project area

AFFECTED ENVIRONMENT (Describe existing features that may be affected by proposal)
Information Based On (check all that apply):
Literature/correspondence (major sources):
Becker, G.C. 1983. Fishes of Wisconsin. University of Wisconsin Press. Madison, Wisconsin.
Bonestroo, Inc. 2009. Means and methods for removal of the Milwaukee River Lime Kiln Dam, Village of
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Czarkowski, Chad. 1998. Personal communication.
Dueppen, T. 2009. Sediment surveys for the Milwaukee River’s Bridge Street and Lime Kiln impoundments.
Ozaukee County Land and Water Management Department.
Hirethota, P., T.E. Burzynski, and B.T. Eggold. 2005. Changing Habitat and Biodiversity of the Lower
Milwaukee River and Estuary. Wisconsin Department of Natural Resources. PUB-FH-511-2005.
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Wisconsin.
Kanehl, P.D., J. Lyons and J.E. Nelson. 1997. Changes in the habitat and fish community of the Milwaukee River,
Wisconsin, following removal of the Woolen Mills dam. North American Journal of Fisheries Management
17:387-400.
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Pfleiger, W.L. 1975. The fishes of Missouri, Missouri Department of Conservation, 343 pp.
Schmaus, M. 1987. Impacts of the Grafton millpond complex on the Milwaukee River. Wisconsin Department of
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Ligon, F.K., W.E. Dietrich and W.J. Thrush. 1995. Downstream ecological effects of dams. Bioscience 45: 183192.
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Ward J.V. and J.A. Stanford editors. 1979. The ecology of regulated streams. Plenum, New York.
Personal Contacts (list in item 28) Field Analysis By: [x] Author [x] Other (list in item 28)
Past Experience With Site By: [X] Other (list in item 28)

11.

Physical (topography - soils - water - air)

Hydrology and Impoundment Characteristics
The Milwaukee River Watershed at the Lime Kiln Dam encompasses approximately 473 mi2 of drainage. The
estimated Q7,2 and Q7,10 at the Village of Grafton (476 mi2) is 52 cfs and 24 cfs, respectively. The estimated 1%
annual chance flood occurrence discharge is estimated at 12,560 cfs. The Milwaukee River flows approximately
102 miles from its origin in the Town of Eden, in southern Fond du Lac County to its confluence with Lake
Michigan in east central Milwaukee County. While the Milwaukee River Basin is dominated by agricultural and
open space land uses (75%), it is the most urbanized river basin in Wisconsin (25%). The Milwaukee River Basin
is the most demographically diverse and populated river basin in Wisconsin with approximately 1.5 million
residents, or 1 of every 6 state residents.
The Lime Kiln Dam impoundment has a surface area of approximately 4.9-acres and contains about 19.7-acre
feet of water by volume. Maximum and average water depths are 9-feet and 5-feet, respectively. The impounded
reach extends approximately 1,300-feet upstream of the dam and has an average width of approximately 150-feet
(Dueppen, 2009).
Geology and Ground-Water Hydrology
The geology and groundwater hydrology of the local area was investigated in some detail as part of a local
watershed scale study (Northern Environmental, 1998). Up to 2000-feet of Paleozoic-age sedimentary rock
overlies Precambrian-age crystalline rocks in Ozaukee County. The material properties of these rocks are used to
differentiate the various strata and assign formation names. These formations are grouped into two major
hydrostratigraphic units: the deep Sandstone Aquifer and the shallow Niagara/Unconsolidated Sediment Aquifer.
Since the study area is located in an area where a thick shale aquitard separates the two aquifers, only the shallow
aquifer is of significance to the study.
Silurian-age dolomite underlies Grafton, and is exposed at the surface along the Milwaukee River. Natural
cascades are present in several areas where the beds of watercourses lie directly on bedrock. A regional fault is
mapped from Port Washington, and passing through Grafton, Cedarburg, Menomonee Falls, and Waukesha. This
fault has been named the “Waukesha Fault, and is believed to generate 30 to 100-feet of displacement in the
Silurian bedrock, and is thought to be at least partially responsible for the river cascades in these communities.
Southeastern Wisconsin was repeatedly glaciated, with the most recent ice sheets retreating less than 13,000
years before present. These glaciations deposited a sequence of diamicton and water-laid deposits. Named
glacially-deposited formations underlying Ozaukee County include the Kewaunee Formation, the Oak Creek
Formation, and the Holy Hill Formation. In the Grafton area, the Milwaukee River was an ice-margin stream
during deposition of the Kewaunee Formation sediments. As such, the prototypic red clays of the Kewaunee
Formation are found adjacent to or a short distance to the east of the river, while the brownish/grayish and
oftentimes somewhat coarser grained sediment of the Oak Creek Formation are found both under the Kewaunee
Formation and are most prevalently exposed at the surface west of the river. At the dam site, sediments of the
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Oak Creek Formation are found in both banks.
The Milwaukee River at the dam site and much of the local area has been shown by regional studies to be an
influent stream. As such, surface water enters the groundwater flow system, and groundwater flows away from
the stream. Investigation of the site determined that on the west side of the river (Lime Kiln Park) the
groundwater table is at essentially the same elevation as the stream bed.
An area of ground water contaminated with volatile organic compounds (VOCs) is found west of the Lime Kiln
Dam. The source of the VOCs is a closed municipal landfill which has contaminated approximately 17 wells that
supplied drinking water to homes in the Village of Grafton. The removal of the Lime Kiln Dam is not expected
to have interactive effects with the groundwater or the contamination source. Presently the contamination is
verified only within the regional aquifer while the possibility of contamination in shallower aquifers is currently
under investigation. Above the Lime Kiln Dam at the site of the Lime Kiln impoundment, the river is recharging the regional aquifer rather that groundwater seeping into the river (Czarkowski, 1998). Contaminated
groundwater flowing from the Lime Kiln site into the Milwaukee River is almost certainly occurring with
regional flow down below the Lime Kiln Dam.
Portions of the Lime Kiln impoundment shoreline are confined in steep vertical dolomite limestone. These steep
banks restrict the channel width and the amount of land available to serve as a floodplain. For this reason the
floodplain is relatively narrow when compared with other segments of the Milwaukee River. Removal of the
Lime Kiln Dam will not increase the width or surface water elevation of the Milwaukee River floodplain, and
may actually decrease the flood elevations for floods less than the 1% recurring flood interval (100-year flood).
Soils
The soils on the top of the terrace formed by the river belong to the Hocheim-Sisson-Casco association. These
are well drained soils with subsoils of loam to clay-loam underlain by glacial outwash, till, or lake laid deposits.
While these soils can be prone to erosion, the banks of the impoundment are armored with fractured dolomite
limestone or coarse alluvial stone. Removal of the dam will not cause any additional erosion to the river banks.
Water Quality
Water quality trends were observed to be most effected by the Village of Grafton’s wastewater discharge to the
Lime Kiln impoundment. The concentrations of major cations and anions remained relatively stable throughout
the complex with the exceptions of chloride (Cl-) and sodium (Na+). The concentrations of these elements rose in
the area upstream of Lime Kiln and may be due to the discharge from the Grafton Wastewater Treatment Plant
(WTP). The Grafton WTP typically produces a high quality effluent. Elevated bacteria levels in the complex
correspond to precipitation and stormwater runoff events (WDNR, 1993).
In sampling three impoundments in this series including the Bridge Street Dam, Lime Kiln and the former Chair
Factory Dam, the impoundments did appear to have an effect on dissolved oxygen levels and water temperature.
Higher photosynthetic and respiration rates by the abundant macrophytes in the Bridge Street impoundment are
likely responsible for wider diurnal dissolved oxygen fluctuations within that impoundment. These wide
fluctuations are less prevalent in the Chair Factory and Lime Kiln impoundment’s due to the general absence of
macrophytes and short water retention times.
The impoundment’s summer base-flow water temperatures are 2o C to 4.5o C warmer than temperatures measured
upstream of the impoundment. This trend is consistent with other studies that reported shallow non-stratified
impoundment’s increase water temperatures during summer months and decrease water temperatures during the
winter months. Impoundment’s can create additional summer thermal stress to biota and may be most limiting
during drought and low-flow conditions. Since water temperatures are inversely related to dissolved oxygen
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solubility in water, higher water temperatures may limit the availability of oxygen for fish and other aquatic life.

Quantity and Quality of Impoundment Sediment
Ozaukee County staff completed water and sediment depth soundings during August 2009 (Dueppen, 2009).
Proceeding upstream of the dam, nine transects were surveyed using a 5/8 inch diameter steel rod marked at 0.1
foot increments. Surveyed points along each transect were equally spaced. The number of measured points
along each transect was dependent on the transect width. The number of points per transect ranged from 6 to 9.
Measurements included water depth, depth of fine textured sediment, and depth to refusal which was assumed to
be the original stream bed. Observations were also made on the estimated dominant sediment texture and refusal
material (as clay-silt, sand, gravel, and cobble). All transects and sample points were geolocated in the field
using GPS.
Ozaukee County and Bonestroo, Inc. staff estimated the volume of fine textured silt-clay-sand –fine gravel sediment
in the Lime Kiln impoundment to be approximately 3,880 yd3 ranging in thickness from 0 to 4.5 ft (Dueppen, 2009
and Bonestroo, Inc., 2009). The majority of the fine textured sediment was located along a reach extending 550 ft.
upstream of the dam and east of the existing impoundment centerline. The native substrate along the Lime Kiln
impoundment is similar to what is known to be present along the free-flowing reaches of the Milwaukee River in
Grafton, primarily coarse alluvial gravel, cobble and boulder, and fractured bedrock. Fractured bedrock can be
observed along the steep confining shorelines along the Lime Kiln impoundment and former Chair Factory
impoundment.
Following removal of the dam, the majority of this sediment will remain submerged as submerged lateral and
center bars, and others exposed as terrestrial or future wetland soils. An estimated 500 yds3 of the sediment may
be displaced downstream of the former dam due to scour.
The WDNR and Ozaukee County staff collected a core sample along a single transect upstream of the Lime Kiln
Dam and in the impoundment in August 2009. The core sample was divided into three segments based on color
and texture. Each segment was analyzed for a variety of inorganic and organic chemical constituents below.
Typical of impoundment’s located in developed watersheds and as evidenced by the sediment volumes above, the
Lime Kiln impoundment has become a depositional area for fine textured soils. While eroded uncontaminated
upland soils are the primary source of these sediment deposits, these clay-silt textured sediments and organic matter
have an affinity for absorbing pollutants also discharged from point and non-point sources of pollution.
The results of this physical and chemical analysis indicates that the concentration of two common organic
chemical compounds known as polyaromatic hydrcarbons (PAHs) and polychlorinated biphenyls (PCBs) were
relatively low or less than the analytical detection limits. The sediment analysis also included tests for the
presence of seven heavy metals. Overall, the sediment contained in the Lime Kiln impoundment is not a hazard to
human health and the environment. Following removal of the Lime Kiln Dam, the remaining sediments can be
safely managed in-place using a variety of practices including engineered (e.g., rip rap), bioengineered
(vegetative cover), or combination of practices. Similarly, if sediment is removed from the newly flowed river
channel, it could be placed onto the exposed sediment and managed accordingly. No special “capping” of the
sediments is required. Once the sediments are sufficiently dried and vegetated, there would be no special
restrictions on access or use of the area. If sediment is removed from the former impoundment, it could be
disposed of at a landfill and used as daily cover for the landfill waste.
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Sediment Quality Characteristics for the Lime Kiln Impoundment, Milwaukee River.
Parameter and Units **

Concentration Concentration Concentratio
& Depth of
& Depth of n & Depth of
Sample
Sample
Sample
(LKC 0.0-0.5) (LKB 0.5-1.3) (LKA 1.32.0)
0.0 - 0.5
0.5 - 1.3
1.3 - 2.0
<1
<1
2
0.2
0.6
1.1
9.1
9.9
30.2
10
20
24
0.022
0.052
0.072
4
7
10
28
47
57
6,350
18,300
17,100
< 0.024
0.035
< 0.024
E
0.019
0.015
E
E
E
0.014
0.037
0.022
0.130
0.320
0.140
0.120
0.320
0.120
0.110
0.200
0.110
0.150
0.320
0.140
0.120
0.230
0.130
0.100
0.230
0.100
0.120
0.360
0.140
0.030
0.064
0.033
E
E
E
0.250
0.700
0.340
0.009
0.021
0.016
0.140
0.280
0.170
E
E
E
E
E
E
E
E
E
0.079
0.290
0.190
0.190
0.550
0.280

Core sample segment depth (ft)
Arsenic mg/kg
Cadmium mg/kg
Copper mg/kg
Lead mg/kg
Mercury mg/kg *
Nickel mg/kg
Zinc mg/kg
Total Organic Carbon mg/kg
Total PCB mg/kg dry wt.
Acenaphthene mg/kg dry wt.
Acenaphthylene mg/kg dry wt.
Anthracene mg/kg dry wt.
Benzo(a)anthracene mg/kg dry wt.
Benzo(a)pyrene mg/kg dry wt.
Benzo(e)pyrene mg/kg dry wt.
Benzo(b)fluoranthene mg/kg dry wt.
Benzo(g,h,i)perylene mg/kg dry wt.
Benzo(k)fluoranthene mg/kg dry wt.
Cyrysene mg/kg dry wt.
Dibenzo(a,h)anthracene mg/kg dry wt.
3,6-Dimethylnapthalene mg/kg dry wt.
Fluoranthene mg/kg dry wt.
Fluorene mg/kg dry wt.
Indeno(1,2,3-cd)pyrene
1-Methylnapthalene mg/kg dry wt.
2- Methylnapthalene mg/kg dry wt.
Perylene mg/kg dry wt.
Phenanthrene mg/kg dry wt.
Pyrene mg/kg dry wt.
* Sample exceeds holding time
** mg/kg = ppm (parts per million)
LOD = Level of Detection
LOQ = Level of Quantification
Report Limit = It is an estimate or the lower end of the reporting range for a given test.
ND = less than Level of Detection
E = Dry weight concentration is indeterminate.

Air
There will be no significant impacts on air quality associated with this project.
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LOD

LOQ Report
Limit

1
3
0.1
0.3
0.5
1.6
1
3
0.015 0.045
0.5
1.6
0.5
1.6
2270 7220
0.024 0.08
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

12. Biological (dominant aquatic and terrestrial plant and animal species and habitats including
threatened/endangered species; wetland amounts, types and hydraulic value)
Fish Community
The Milwaukee River contains a diverse cool to warm water fish community, including sport and forage fish
species. Gamefish and panfish known to be present or suspected to be present within a five mile range, upstream and
downstream, of the Lime Kiln Dam include smallmouth and largemouth bass, walleye, northern pike, bluegill, green
sunfish, pumpkinseed, rock bass, black crappie, channel catfish, flathead catfish, yellow and black bullhead, and
lake sturgeon. Similarly, an abbreviated list of common forage or non-game species in the Milwaukee River within
five miles of the Lime Kiln Dam include may include longear sunfish, logperch, johnny darter, blackside darter,
fantail darter, least darter, iowa darter, fathead minnow, spotfin shiner, bluntnose minnow, common shiner, golden
shiner, bluntnose minnow, common carp, central and largescale stoneroller’s, sand shiner, horneyhead chub, golden
redhorse, white sucker, striped shiner, creek chub, rosyface shiner, redfin shiner, brook stickleback, mimic shiner,
central mudminnow, banded killifish, stonecat, tadpole madtom, and four species of redhorse including the greater,
shorthead, golden and silver redhorse. Fall populations of coho and chinook salmon, and an occasional brown trout
and fall and spring rainbow trout may be present below the Lime Kiln Dam when river discharge and water depths
allow a limited number of these migrants from Lake Michigan to pass over the Thiensville Dam. The Milwaukee
River is classified as a Warm Water Sportfish Community per NR 102 and NR 104.

Endangered, Threatened and Special Concern Species
The Wisconsin Natural Heritage (NHI) Working List contains species known or suspected to be rare in the state
and natural communities present in Wisconsin. It includes species legally designated as "Endangered" or
"Threatened" as well as species in the advisory "Special Concern" category. Most of the species and natural
communities on the list are actively tracked. A survey of the Natural Heritage Inventory for this project includes
six fish species documented as being present or potentially present in the Lime Kiln Dam project area. While
some of these listed fish species are still encountered during routine field assessments, the lack of recent
occurrences can not discount their continued presence since their habitat remains in tact. For the purposes of this
Environmental Assessment and the removal of the Lime Kiln Dam their presence will be assumed. There are no
federally listed fish species in the Milwaukee River Basin or more specifically, in the Lime Kiln Dam removal
project area
Listed plant species potentially present in the project area include the state Special Concern marbleseed, hooker’s
orchid and waxleaf meadowrue. Listed animal species potentially present in the project area include the
Endangered queensnake. Given the structural and limited aquatic footprint for this project it is unlikely these
plants and animals, if present, would be impacted by the project. A NHI listing of potential listed species in the
project area and within 1-mile of the project area is included as Attachment J.
There are no federally listed species in the project area.
Endangered
The striped shiner is the only state listed endangered fish species that potentially exist or are known to exist in
the project area.
Striped shiner
The stripped shiner is ranked with a global element of G5 and a state element rank of S1. These rankings
indicate that while the striped shiner is demonstrably secure globally it is critically imperiled in Wisconsin. The
S1 or critically imperiled ranking is due to extreme rarity defined as five or fewer occurrences per acre, very few
remaining individuals, or because some factors make it especially vulnerable to extirpation from the State. Its
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numbers have declined so much in recent years that it is nearly extirpated from the state. During the mid-1990’s,
WDNR crews sampled multiple reaches and times along the Milwaukee River and identified a single specimen
from the river in Ozaukee County.
The striped shiner prefers clear to only slightly turbid waters of runs and shallow pools, with dense aquatic
vegetation over substrates of cobble, boulders, silt, sand, mud or bedrock. Spawning occurs from late May
through June (Becker, 1983). They are likely to frequent water depths ranging from 0.1 - 1.5 m (Pfleiger, 1975).
A study of striped shiners from the Milwaukee River in Ozaukee County revealed that the fish had consumed
hymenoptera, coleoptera, other aquatic insects, filamentous algae, and vegetative material (Trautman, 1957).
During drawdown and construction, turbidity levels may increase but will be of short duration.
Threatened
Three state listed threatened fish species that potentially exist or are known to exist in the project area include the
greater redhorse, redfin shiner and longear sunfish.
Greater redhorse
The greater redhorse is ranked globally as a G3 and has a statewide ranking of S2S3. These rankings indicate that
the greater redhorse is either very rare and local throughout it’s range, found locally abundant in a restricted
range, or that other factors may make it vulnerable to extinction throughout it’s range. The Milwaukee River
Basin has one of the most secure populations of greater redhorse in Wisconsin.
The greater redhorse prefers clear water of medium to large rivers, over bottoms of sand, gravel, or boulders.
Spawning occurs in May or June. The greater redhorse spawns over substrate consisting of gravel with mixtures
of sand and small rubble in moderate to swift currents. It generally feeds on a diet of aquatic insects, mollusks,
crustaceans and plant material (Becker, 1983).
Redfin shiner
The redfin shiner is ranked globally as G5 and has a statewide ranking of S2. These rankings indicate the Redfin
shiner is secure globally though quite rare in parts of its range. Within Wisconsin however, it is very rare and
very vulnerable to extirpation. It has been collected in small numbers from the Milwaukee River and Cedar
Creek in Ozaukee County, and even more infrequently from the Milwaukee River in Milwaukee County (Becker,
1983 and Lyons et al., 2000). The redfin shiner prefers more turbid waters of pools in low-gradient streams over
substrates of boulders, cobble, sand, silt or detritus. Spawning occurs from early June through mid-August in
sunfish nests where they coexist with sunfish in the nesting territory. Their diet is dominated by aquatic and
terrestrial insects and at times, is dominated by filamentous algae (Becker, 1983).
Longear sunfish
The longear sunfish is ranked globally as a G5 and has a statewide ranking of S2. These rankings consider the
longear sunfish to be secure globally though it may be quite rare in parts of its range. In Wisconsin, it is very rare
and very vulnerable to extirpation. The Milwaukee River Basin was once one of the states more important
strongholds (Greene, 1935 and Becker, 1983). More recently, Milwaukee River Basin populations have been in
steep decline with a few remnant populations present in the Washington and Fond du Lac Counties (Lyons, et al.,
2000).
The longear sunfish prefers clear, shallow, moderately warm, still waters of streams and small lakes. Found in or
near vegetation. Spawning occurs from late May through mid-July, sporadic to August. The long ear sunfish diet
is opportunistic and diverse including aquatic and terrestrial insects, fish eggs, larvae fish, small crustaceans and
aquatic plant material (Becker, 1983).
Special Concern
Three state listed threatened fish species that potentially exist or are known to exist in the project include the
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banded killifish, least darter and lake sturgeon.
Banded killifish
The banded killifish is ranked globally as G5 and statewide as S3. By this ranking, the banded killifish is
considered to be secure globally though they may be quite rare in parts of its range. Within Wisconsin however,
its ranking indicates that it is rare or uncommon and vulnerable to extirpation. Small numbers of banded killifish
have been identified in the Milwaukee River and Cedar Creek watershed in Ozaukee County (Becker, 1983 and
Lyons et al., 2000).
The banded killifish prefers the clear shoal waters of estuaries and lakes, backwaters and areas in streams with
slower currents (Becker, 1983). Substrate preferences include a wide range of substrates including gravel, sand,
silt, marl, clay, detritus or cobble generally with sparse vegetation in water depths up to 0.6 m. Spawning occurs
from June through mid-August over coarse sand substrate. The diet of the banded killifish is somewhat habitatspecific and depends on the availability of food types. Generally they feed upon small crustaceans, insect larvae,
plant material and algal filaments. The young have much more specific requirements and reportedly feed almost
exclusively on planktonic crustacea and chironomid larvae.
Least darter
The least darter is ranked globally as G3 and statewide as S3. These rankings infer that the fish is either very rare
and local through its range or found locally in a restricted range; and rare or uncommon in Wisconsin. Earlier
records indicated the least darter to be common in southeastern Wisconsin, including the Milwaukee River Basin
and in particular the Menomonee River Watershed (Green, 1935). More recent accounts indicate that habitat
changes have greatly reduced its distribution and relative abundance (Becker, 1983; Fago, 1985 and Lyons et al.,
2000).
The least darter prefers clear, warm, quiet waters of overflow ponds, pools, lakes and streams over substrates of
gravel, silt, sand, boulders, mud or clay with dense vegetation or filamentous algal beds, and at depths less than
1.5 m. Spawning occurs from late April into July. The diet of the least darter consists of aquatic insect larvae
and nymphs, copepods and cladocerans (Becker, 1983).
Lake sturgeon
Lake sturgeon is ranked globally as G3G4 and statewide as S3. Globally the fish is very rare and local
throughout its range; or globally secure and quite rare in parts of its range. It is rare or uncommon in Wisconsin
but with secure populations in the Wolf/Fox River basins. Until recently, the lake sturgeon was considered
absent from the Milwaukee River basin except for a small non-reproducing remnant population in Big Cedar
Lake in Washington County; a result of a non-planned stocking by the former Wisconsin Conservation
Department in 1936. An occasional lake sturgeon is observed by WDNR fisheries and commercial fishers
working in the Milwaukee River Estuary or near-shore waters of Lake Michigan. The WDNR and its partners
have been rearing lake sturgeon at its streamside rearing facility along the Milwaukee River at Newberg in an
effort to restore sustainable populations in the Milwaukee River and near-shore waters of Lake Michigan. Since
2003, approximately 64,000 larvae and 5112 lake sturgeon fingerling have been stocked in the Milwaukee River.
The lake sturgeon prefers large rivers and lakes. It also lives in the shoal waters of the Great Lakes. Inland it
shows a preference for the deepest mid-river areas and pools. Spawning occurs from late April through early June
in cold, shallow fast water over large rocky substrate. The lake sturgeon diet includes mussels, insect larvae,
leeches, and snails (Becker, 1983).
Wildlife
Tom Isaac performed a site visit of the Lime Kiln site on October 8, 2009. Wildlife species seen or heard during
hi site visit were canada geese (numerous in the park – mostly migratory interior subspecies), mallards (20 in the
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general area) eastern chipmunk, gray squirrel, crow, white-breasted nuthatch, turkey vulture, robin, raccoon
tracks. A cooper’s hawk happened to land on the chain link fence near the dam during the visit.
The Milwaukee River up and down stream from Lime Kiln dam provides many habitat requirements (food, cover,
water, space and solitude) for a variety of birds, mammals, reptiles, amphibians and invertebrates. The river way
also provides an important wildlife “corridor” of habitat linking other blocks of habitat upstream and downstream
from the dam.
The adjacent woody, brushy and grassy shorelines provide an important component for the corridor. Mature
trees provide wildlife food and cover and screen the river channel from adjacent urban housing and
infrastructure. The wooded areas provide birding opportunities and refuge areas for wildlife in a heavily
industrialized and populated urban setting. The corridor attracts and acts as a migration corridor for neotropical
woodland birds, waterfowl, raptors (including bald eagles) and other bird species.
Common mammals known to occur in the project area are opossum, striped skunk, raccoon, muskrat, mink, red,
gray and fox squirrel, cottontail rabbit, eastern chipmunk, thirteen-lined ground squirrel, red fox, coyote,
woodchuck, white-tailed deer, feral cats and various species of moles, voles, shrews, weasels, mice and bats.
Incidental mammals include river otter and possibly beaver. Black bears, cougars, bobcats, wolves or other
mammals not normally found in southeast Wisconsin may use the river banks as a travel corridor if or when they
travel through the area.
Birds known to occur in the area are canada geese (both the nesting “giant” and migratory “interior” subspecies),
puddle ducks (especially mallards, wood ducks, and blue-winged teal), grebes, coots, great blue herons, egrets,
various hawk species (cooper’s, sharp-shinned, red-tailed, american kestrel), wild turkeys, and numerous species
of songbirds and other birds..
Additional species using the river seasonally during migration include many other puddle duck species (greenwinged teal, american wigeon, american black duck, etc.), diving ducks (ring-necked ducks, buffleheads,
common goldeneyes, scaup, common merganser, etc.), and various species of terns, songbirds, shorebirds, rails,
sandpipers, snipe, american woodcock, and gulls.
Common reptiles known to occur along the current river way are painted turtles, snapping turtles, and eastern
garter snakes. Amphibians known to occur are american toads, chorus frogs, green frogs, and northern leopard
frogs. Other species of frogs, turtles, snakes and salamanders and newts most likely are present.

13.

Invasive species

Although the dam does obstruct fish movement during low to moderate flows and water levels, the Lime Kiln
Dam is not considered a complete barrier to AIS/VHS. During large flood events, the east abutment overtops and
there is a four foot difference in water elevations immediately upstream and downstream of the dam. This
difference in elevation could allow “jumping” VHS infected fish to move upstream. In addition, the proximity of
the tailwater elevation to the crest of the dam during higher flows could allow adult sea lampreys to climb the
dam and move upstream.
14.

Cultural

Land use (dominant features and uses including zoning if applicable)
Land use adjoining the Lime Kiln impoundment includes 9 private residential lots along the east shoreline and 3
private residential lots on the west shoreline. All of the residential lots are single family residences. The Village
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of Grafton owns two lots totaling approximately 28 acres on the west bank of the river including the 26.8 acre
Lime Kiln Park.
A count of observed recreational uses along the three Village of Grafton’s impoundments (Bridge Street, Lime
Kiln and former Chair Factory impoundments) was conducted in 1987. Most recreational activity was associated
with fishing, but canoeing and wading were also observed in the impoundments upstream and downstream of the
former Chair Factory Dam. The free-flowing reach what was once the Chair Factory impoundment is frequently
utilized by fishers. Wading, fishing and passive forms of navigation (e.g., canoe and kayak) will likely increase if
the site becomes more accessible and recreational fish populations increase.
Removal of the dam and impoundment may expose sediment along some of the existing impounded shoreline.
Should this occur, the exposed sediment may create new soil deposits. The ownership of these newly created
lands would likely revert to the Village of Grafton according to the language in the deed and determinations by
the Village attorney. These lands may or may not be located in the floodplain and could eventually revert to a
wetland community, and would be expected to be zoned accordingly.
Social/Economic (include ethnic and cultural groups)
Lime Kiln Park is a popular day user destination for residents of the Village. Fishing is a popular activity
especially below the Lime Kiln Dam where public access is readily available. Fishable populations of fish are
present within the Lime Kiln impoundment; however public access is more difficult since a chain link fence
prevents access upstream of the dam. The steep and high rock terrace combined with private property limits
shore access along the impoundment shoreline.
Archaeological/Historical
The entire NOAA project has been reviewed for compliance with state and federal archeological and historical
protection rules.
15.

Other Special Resources (e.g., State Natural Areas, prime agricultural lands)

This area has been designated as a primary environmental corridor by the Southeastern Wisconsin Regional
Planning Commission (SEWPC). This designation is based upon criteria developed by SEWRPC in conjunction
with the WDNR and other agencies. The designation in the area of the Lime Kiln Dam is based upon
characteristics of the river and the surrounding landscape. Maintaining a vegetated buffer along the
impoundment’s steep slopes protects water quality from soil. Another factor which contributed to the
designation as a primary environmental corridor was the designation of this area as a Scenic View by SEWRPC
Parks Planning Section. The area was also designated as a Wildlife Travel Corridor because of the open water
and the presence of Class II Wildlife Habitat.

ENVIRONMENTAL CONSEQUENCES (probable adverse and beneficial impacts
including indirect and secondary impacts)

16.

Physical (include visual if applicable)

The removal of the Lime Kiln Dam and impoundment will result in the removal of a 4.9 acre impoundment. The
current impoundment is long and narrow (1300’ by 150’) so the change in visual appearance will be to a
narrower, flowing river with more velocity, more meanders, and possibly more exposed boulders, pools and
riffles, etc. The appearance of the river and corridor would be similar to the free-flowing reach created following
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removal of the Chair Factory Dam in 2001.
Following removal of the dam, an unknown amount and surface area of sediments will be exposed above the
river waterline, primarily along the east, and to a lesser extent, the west shoreline. Smaller areas may also be
exposed but these deposits will be transient and more prone to scour. Based on previous dam removal projects,
the exposed soils will not result in noxious odors. Volunteer plants such as smartweed are expected to colonize
the mudflat areas and seeding with a cover crop of rye and oats, and eventually native grasses and forbs will also
be completed. Over time, trees and shrubs will grow in this area.
Some scour and transport downstream of accumulated sediment will occur due to increased water velocity and
shear stress. The majority of the scoured material will settle out in the floodplain or river wherever the flow rate
slows enough to allow deposition to occur. Regardless of their depositional site, coarser materials will provide
benefits to fish and other aquatic life. Fine clay-silt-sand sediment deposited in floodplain and exposed river
sediment bars will eventually be vegetated.
The scour of anoxic sediment increases the potential for potentially toxic un-ionized ammonia releases during
drawdown. The potential for toxic effects can be minimized by completing the drawdown during the coldwater
months. Cool water temperatures and lower water pH would reduce the availability of un-ionized ammonia.
Higher spring flows would provide the benefit of dilution.
Removal of the dam and resulting impoundment will restore the historical 1300 ft. long free-flowing reach of the
Milwaukee River. Average water depths will decrease within the former boundary of the impoundment and will
likely mimic water depths which currently exist along free-flowing reaches of the Milwaukee River located
upstream of the Bridge Street impoundment, in the area of the restored Chair Factory Dam impoundment, and
downstream of the Lime Kiln Dam. Removal of the dam and impoundment will not affect water depths and
discharge within the Milwaukee River upstream or downstream of the former impoundment since the Lime Kiln
Dam was operated under “run-of-the-river” conditions.
Water velocities will increase within the restored free-flowing river reach due to the return of the historical
channel grade line. Under free-flowing conditions, average stream velocities, stream width and depths will vary
depending on river discharge conditions and will be similar to those which currently exist along free-flowing
reaches upstream of the Bridge Street impoundment and downstream of the Lime Kiln Dam. During average
river discharge conditions, dam removal is not expected to result in dramatic changes throughout most of the
restored free-flowing river channel due to the confining effect of the steep and narrow river valley and floodplain.
This reach is expected to consist of deep riffles and slack water areas. Under low river discharge conditions, the
removal of the dam will result in only minor decreases in stream width and surface water area with a
correspondent increase in the exposed lower bank. A decrease in surface water area is expected to occur in those
areas where exposed sediment is formed, primarily along the east bank and immediately upstream of the dam.
Finally, removal of the dam and attendant infrastructure will convert approximately 4.9-acres of the existing
impoundment to riverine aquatic habitat, adjacent wetlands, and floodplain. The old millrace was constructed in
a historical side channel and the restored river will have a split flow in this area.
Alluvial boulder, cobble and gravel are the dominant river bed and bank material beneath the impoundment.
Fractured dolomite bedrock is also present in the area, especially along the confined upper bank. Over
thousands of years the Milwaukee River has cut its channel through the dolomite and the presence of the
impoundment has done little to change the location of the river channel configuration of this bedrock. Thus the
impoundment has basically occupied the original channel and had only a minimal long term effect in terms of
erosion, scouring or other physical channel forming processes. Due to the presence of these confining
conditions, the removal of the dam will not affect the alignment of the Milwaukee River.
Removal of the dam and impoundment will increase the physical re-aeration and the biological availability of
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dissolved oxygen through this restored river reach. Re-aeration rates increase as water velocity increases and
water depth decrease.
The Lime Kiln impoundment contains an outfall structure for the Village of Grafton WTP. The WTP outfall
structure is located about 600-ft upstream of the Lime Kiln Dam along the west bank. The drawdown and the
removal of the dam will not interfere with the operation or discharge from the Village of Grafton’s WTP, its
infrastructure; nor would it be expected to negatively impact stream bed and bank stability, or water quality.
Removal of the Lime Kiln Dam and impoundment may result in negative short-term water quality impacts. These
impacts would be expected to be a direct result of the scouring and resuspension of previously deposited fine
textured sediment. Turbidity may increase for a brief period of time. While it may not be technically feasible to
prevent all sediment losses, measures will be employed to limit these releases.
Removal of the dam and impoundment is not expected to result in any long-term negative water quality impacts. In
the long-term, removal of the dam will abate historical thermal impacts associated with this impoundment. Cooler
water temperatures and increases in the physical re-aeration rate of the river will increase the solubility and
biological availability of dissolved oxygen in the restored free-flowing river reach.
Drawdown of the impoundment and demolition of the dam structure may result in the loss of an estimated 500 yd3 of
sediment. Excessive sediment scour, transport and deposition of sediment downstream may impact fish and other
aquatic life habitat downstream of the dam site. Therefore, the means and methods for dam removal will be
implemented to minimize sediment scour, re-suspension and transport downstream.
Removal of the dam will result in the restoration of free-flowing riverine physical habitat which existed prior to
construction of the dam. Over time, fine textured substrate will be scoured and replaced with coarser native gravel,
cobble, and boulder sized-substrate. Thermal regimes, water depths and stream velocities will also return to pre-dam
conditions.
These changes in physical habitat will increase the relative abundance and diversity of
macroinvertebrates populations within the former impoundment. The time needed to sufficiently scour sands and
silts from the impounded reach will depend on stream discharge conditions.
17.

Biological (include impacts to threatened/endangered species)

Terrestrial
Existing park roads will be used for access to the site so no grading is needed for access and minimal vegetation
removal will be required for construction.
Aquatic
Dams and impoundments can negatively impact the habitat of free-flowing river fish communities. The impacts
can occur within, upstream and downstream of the dam and impoundment. Dams have been identified as a major
cause for the decline in fish community diversity, abundance and structure in Wisconsin. Impacts include the
obstruction and timing of fish migration; fragmentation of fish habitat; and degraded fish habitat including but
not limited to altered thermal regimes, sedimentation, degraded sediment and water quality, and stream channel
stability. These cumulative impacts can directly and indirectly impact the overall viability of individual fish
species, reproduction, food supply and growth, predation, resistance to disease and stress, etc. Selective dam
removal has been shown to be an environmentally sound, technically feasible and cost effective means for
restoring disturbed stream ecosystems in Wisconsin.
Semi-quantitative electrofishing assessments have been completed along the Milwaukee River at Grafton. An
assessment was completed for the Bridge Street and Lime Kiln impoundments, and free-flowing reaches of the
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Milwaukee River upstream of the Bridge Street impoundment and downstream of the Lime Kiln Dam and
impoundment (Schmaus, 1987). The Chair Factory impoundment could not be electrofished at this time due to
inaccessibility for equipment and personal. The former Chair Factory impoundment was electrofished in the fall of
2003, or approximately 3-years following removal of the Chair Factory Dam in the fall/winter of 2000-2001.
Based on a comparison of the fish assemblages between impounded versus free-flowing river reaches, the dams and
resulting impoundments are having a negative effect on the local Milwaukee River fish community structure.
Twenty-one and 19 native fish species were identified along the free-flowing Milwaukee River reaches below the
Lime Kiln Dam and upstream of the Grafton Millpond, respectively (Figure 1). By comparison, only 6 and 8 native
fish species were collected from the Lime Kiln and Bridge Street impoundments, respectively. Collectively, the
free-flowing reaches contained 25 different native fish species while eight different native fish species were
collected from the two impoundments.
Figure 1: Number of Native Fis h Species Collected from Milwaukee River at
Grafton Free Flowing vers us Impounded River Reaches
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A review of other measures of fish community structure suggest that the fish community’s within the impounded
river reaches are degraded compared to free-flowing river reaches located immediately downstream and upstream of
the impoundments. Non-native carp comprised an average of 77% and native fish species 23% of the fish captured
from the two impoundment’s whereas native fish species comprised an average of 83% and non-native carp 17% of
the of the total fish captured along the free-flowing reaches (Figure 2). Carp are very tolerant of degraded habitat
compared to most other native species. Relative numbers of native fish collections in free-flowing river reaches were
approximately 10 times more abundant than impounded river reaches. Inversely, common carp were 16 times more
abundant in the two impounded reaches than free-flowing river reaches. These differences were particularly
revealing when considering that the combined sample length of the two impoundments was 9,700 feet and 2,520 feet
for the free-flowing reaches. Carp catch per unit effort ranged from 3.9 to 11.6 catch per unit effort (CPUE) for the
two impoundments and 0 to 1.5 CPUE for the two free-flowing reaches.
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Figure 2: Fis h Community Relative Abundnace for Native and Exotic Species
for the Milwaukee River at Grafton - Free Flowing vers us Impounded River
Reaches
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Fish species classified as being tolerant of degraded habitat comprised 77% of the individuals collected from the
impoundments compared to 27% from free-flowing river reaches (Figure 3). Sedimentation within the
impoundments by fine textured soils (clay-silt sized material) may be limiting macroinvertebrate food production for
insectivore feeding and catostomid (sucker) species (Figure 3). The average percent of individuals as insectivores
and catostomids were 15% and 8% from the impounded reaches. By comparison, the percent of individuals as
insectivores and catostomids from the free-flowing river reaches were 59% and 15%. The lack of sufficient
macroinvertebrate food production within the impoundments is further evidenced by the dominance of omnivore
fish species. The average percent of omnivore species within the impoundment reaches was 78%, whereas 22% of
the fish community was comprised of omnivores in the free-flowing river reaches.
Sedimentation within the existing impoundment’s can be detrimental to simple lithophilic spawning fish species
which require coarse clean substrate for successful reproduction and cover for larvae and juveniles. The average
percent of simple lithophilic spawners in the impounded river reaches comprised 8% of the fish community while
the average percent of simple lithophilic spawners comprised 33% of the fish community within free-flowing river
reaches (Figure 3).
Figure 3: Fis h Community Structure for the Milwaukee River at Grafton Free Flowing vers us Impounded River Reaches
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Although the Chair Factory Dam could not be electrofished during the assessment above and prior to its removal in
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2000-2001, the former impoundment was sampled almost three years after the dam was removed (WDNR, 2009).
Post-dam removal results were similar to fish assemblages observed in other free-flowing reaches located upstream
and downstream of the Bridge Street and Lime Kiln Dams. Following abandonment of the Chair Factory Dam, 15
native and one non-native fish (as common carp) were collected. Smallmouth bass were the most common fish
species collected totaling 384 individuals. Based on age-length relationships for smallmouth bass in the Milwaukee
River Basin, 60% of the 384 smallmouth bass were spawned and recruited to the river during the 2-plus years
following removal of the Chair Factory Dam. This increase is likely in response to the improved spawning and
rearing habitat for smallmouth bass following dam removal.
Removal of the Lime Kiln Dam and restoring this reach to a free-flowing system has the potential to improve the
relative abundance, diversity and habitat of native game and non-game fish species along the abandoned
impoundment while reducing the relative abundance and habitat of the undesirable species such as common carp.
Similar fish community responses were observed in the native fish community and their riverine habitat along two
formerly impounded reaches of the Milwaukee River at West Bend and Milwaukee (Kanehl et al., 1999 and
Hirethota et al., 2005).
Prior to removal of the Woolen Mills dam at West Bend in 1988, habitat quality in the Woolen Mills impoundment
was rated “poor”. The impoundment was shallow and hypereutrophic; dissolved oxygen levels were suppressed
below the state water quality standard of 5 mg/l. This impoundment was filled in with extensive deposits of silt,
cover was nearly absent and the water was turbid. Smallmouth bass populations were low and common carp were
abundant. Biotic Integrity, as a measure of the entire fish assemblage, was rated “poor”. Five years after removing
this dam, habitat quality improved from “good” to “excellent”; smallmouth bass abundance and biomass increased
substantially, while common carp abundance and biomass declined dramatically. Biotic integrity was rated “good”.
Natural habitat recovery and removal of the dam as a barrier to fish movement accounted for many of the physical
habitat and biological improvements (Kanehl et al., 1997). Following removal of the dam, dissolved oxygen levels
were routinely measured above the state water quality standard of 5 mg/l.
Prior to the removal of the North Avenue Dam on the Milwaukee River at Milwaukee in 1997, the fish community
was dominated by fish species considered tolerant to very tolerant of degraded environmental quality. Common
carp and goldfish were the most abundant fish species with lesser numbers of white sucker, green sunfish and
bullhead. Fish kills were a common occurrence and overall fish and aquatic life habitat was considered “poor”.
Factors limiting habitat included warm water temperatures, excessive algae growth and turbidity, low dissolved
oxygen levels resulting from aquatic plant respiration and sediment oxygen demand, and extensive sedimentation by
fine textured and polluted sediment (Wawrzyn et al., 1994). Following removal of the North Avenue Dam in 1997,
33 species of native fish have been collected from the former impoundment including a range of smallmouth bass
young-of-the-year and year classes, and the greater redhorse which is listed as a state threatened species (Hirethota et
al,, 2005).
It is reasonable to expect that removal of the Milwaukee River Lime Kiln Dam and restoration of this reach to a
free-flowing system would result in similar fish community and habitat improvements observed at dam removal
sites in West Bend and Milwaukee.
Based on laboratory chemical analysis, Lime Kiln impoundment sediments are not hazardous or a threat to
human health and the environment. Sediment can be managed in-place using bioengineered (e.g., vegetation),
engineered (e.g., rip rap) or combination of practices. Once sufficiently dried and vegetated, there would be no
restrictions to human or wildlife access and contact. Absent the dam, these are sediments that would have been
transported to downstream riverine and lake environs. Rivers naturally transport water and sediment and this
process is necessary for maintaining channel stability and building floodplain areas, including wetlands, and for
transporting food and energy for fish and other aquatic life and wildlife. As restored floodplains and wetlands,
these newly exposed sediment/soil and vegetation will provide valuable fish, other aquatic life and wildlife
habitat, provide access and aesthetic values. Both water and sediment can become a “pollutant” when the
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amounts become excessive resulting in degraded habitat quality.
Removal of the Lime Kiln Dam will result in scouring and transport of some sediment stored behind the dam.
The potential for some short-term adverse impacts on fish and aquatic life habitat downstream will be
unavoidable. To minimize the amount and impact of scoured sediment, the drawdown is proposed to be
conducted gradually to allow minimal disturbance to sediments stored outside of the future river channel
alignment. This would allow newly exposed sediments to be managed in place as exposed floodplain soils or
wetlands. Once the dam is removed, high recurring stream channel forming flows will redistribute the sediment
to floodplain and riverine sites. Newly exposed sediments will re-vegetate naturally from local upland seed
sources, seed banks contained in the former sediments. To further minimize erosion, appropriate sediment
management practices would be employed, and native seed grasses and forbs applied for landscaping purposes.
If sediments are dredged from the newly flowed river channel, they can be placed on top of the exposed sediment.
If sediments are removed from the former impoundment, they can be re-used at local landfill for covering daily
waste material.
Impacts on Endangered, Threatened and Special Concern Species
The removal of the dam poses potential short-term negative impacts and long-term benefits for Wisconsin special
status fish species present in the Milwaukee River. Short-term adverse impacts are generally related to the shortterm duration of the drawdown and construction phase of the Lime Kiln Dam abandonment. Specifically, there
exists the potential for erosion and scour of sediment accumulated behind the dam. Excessive and/or untimely
releases of these sediments could increase turbidity and siltation downstream. Construction activities related to
dam demolition, equipment access in the river and construction site erosion also have the potential to directly or
indirectly impact these fish species if management practices to control these losses are not followed. As
discussed in previous sections, means, methods and sequencing of drawdown and construction activities are
available to mitigate, but not entirely eliminate, the negative effects of this project. Mitigation techniques
include the location, seasonal timing (e.g., flow and temperature) and rate of the controlled impoundment
drawdown, minimizing the amount of equipment access along the stream bank and stream bed, and construction
erosion control practices.
The shrinking range of these listed fish species may be due to increased turbidity, siltation, stormwater runoff,
and habitat modifications including the construction of dams (WDNR, 1997). Overall, habitat for state listed and
non-listed fish species should improve over time. State listed and secure fish species evolved in free-flowing
riverine habitat. The genetic diversity and sustainability of many species (e.g., lake sturgeon) are highly
dependent on the seasonal movement and interactions of adults from Lake Michigan, the Milwaukee River
Estuary and river proper to access suitable habitats for spawning; and eventually their uninterrupted return to
these habitats. Similarly, juveniles spend various amounts of time in the river proper and its tributaries feeding,
growing and seeking cover to avoid predation before migrating to their sub-adult and adult habitats. Following
removal of the Lime Kiln Dam and its impoundment, the resulting habitat will provide the various types of
habitat preferred by the listed and non-listed fish species present in the Milwaukee River Basin. Those habitats
include free-flowing water; pool, riffle and run features; a variety of coarse substrate sizes at the expensive of the
monotonous clay-silts that currently dominate the impoundment; adequate water depths, and more diverse
invertebrate food sources.
Spawning times for these listed fish range from early-April through mid-August. The lake sturgeon spawns in late
April through mid-June. However, sexually mature spawning adults are not yet present in this reach of the
Milwaukee River. The majority of the other species have overlapping spawning times from early to mid-June.
The narrowest spawning time is for the longear sunfish which has a narrow spawning period between mid-July
and early August. Construction activities that have a higher potential to impact these species during their peak
spawning period will be avoided to the greatest extent practicable. To minimize potential impacts, breaching and
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controlled drawdown of the dam could proceed during the fall and winter of 2009-2010. High spring flows and
cold water temperatures (February-March) would further reduce potential impacts to fish and their habitat.
Under optimum conditions, the drawdown and bulk of disturbing construction would be completed by May prior
to peak spawning periods.
Plants - Nearshore Zone and Aquatic
The removal of the dam and subsequent re-establishment of the river channel may alter the existing shoreline and
vegetation in the impoundment. The drawdown of the impoundment may result in emergent vegetation
developing along the exposed sediment areas. The type and extent of vegetative growth will be dependent on the
existence of viable dormant seed already present in the existing seed bank, and imported from local upland
sources. Based upon existing near shore and aquatic plants growing in the vicinity, the plants that are likely to
proliferate include bulrush, cattail, reed canary grass, and sedges. These are facultative herbaceous wetland
plants often described as “disturbance vegetation” or “pioneer species” because of their tendency to quickly
vegetate areas of open or disturbed soil. This herbaceous growth will probably be replaced with woody species
and shrubs as the sediments dry out and take on characteristics associated with upland soils.
Rooted aquatic plant growth which may become re-established following drawdown of the impoundment would
likely be limited to emergent or floating vegetation with adaptations to flowing water conditions and turbidity.
These plants may include floating pondweed, common waterweed, coontail and white water lily. All of these
plants provide valuable fish and other aquatic life habitat provided they are not present in nuisance amounts.
Invasive species
Once the dam is removed, fish will move up and downstream at any time. This could accelerate the upstream
spread of invasive species that are currently blocked during normal water levels but can move during spring high
water periods. The dam removal would also remove the future possibility of modifying the dam to be a more
effective barrier to AIS/VHS.
Wildlife
Overall wildlife impacts of dam removal would be minor, but positive.
Restoring the river to its original bifurcated channel would be very positive for wildlife. The middle island
section would provide excellent loafing and resting habitat for turtles, mallards, snakes, etc. The spatial
separation recreated between the channels would provide additional breeding habitat for mallards and other birds.
The planted and/or natural vegetation that would grow on the drawn down areas will provide habitat
characteristics somewhat different (i.e., shrubby-grassy areas, or additional wooded areas) than what is currently
found on the adjacent wooded side slopes some of which are mowed or developed.
It is unlikely any mammal species would be lost due to removal of the dam. Most mammals are terrestrial and
the addition of terrestrial habitat would improve habitat conditions for those species. The continued presence of
the river and wider, uninterrupted shoreline would be attractive to raccoons, mink, muskrats, and otters. Mud flat
stabilization and revegetation would benefit shrews, mice, voles, cottontail rabbits, red fox, coyotes, and whitetailed deer. These species would most likely expand their territories into the floodplain after the drawdown. With
the increase of quality shoreline, the egress of “pest” species out of the river corridor (muskrats, deer, skunks,
woodchucks, raccoon, etc.) onto the park or adjacent lands may be reduced.
Removing the dam would slightly reduce the surface water area, reducing the amount of “loafing” habitat and
open water for waterfowl and waterbirds such as Canada geese, mallards and diving ducks. Another side effect
of removing the dam is increasing the possibility of freeze-up immediately downstream from the dam. This may
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reduce seasonal bird use in a short stretch of the river by diving ducks, mallards and geese during winter. These
birds would likely relocate to other nearby open water areas to loaf or roost
It is unlikely any bird species would be lost if the dam is removed.
WDNR Wildlife Biologist Harvey Halverson, in an assessment of the North Avenue dam removal downstream
from this project, stated that because of dam removal and mud flat stabilization the habitat conditions would
improve for 46 common bird species. Similar results can be expected for the Lime Kiln site. Suitable grass/forb
or grass/shrub cover types would attract and provide feeding habitat for raptors. Edge species such as house
wrens, gray catbirds, and american goldfinche would use the riparian cover for nesting and feeding sites. Nesting
habitat and foraging perches would improve for riparian warblers, notably the yellow warbler and the common
yellow throat. Ground nesting waterfowl, such as the blue-winged teal and mallard, would also use established
grassy areas as nest cover.
The increased use by birds would also attract raptorial and mammalian predators, such as the great-horned owl,
american kestrel, red-tailed hawk, and red fox. Feeding habitat for birds using the adjacent wooded areas would
improve. Many of the summer residents would consume the seeds and insects produced in the riparian
vegetation.
Bird watching opportunities may increase with the influx of species adaptable to newly established riparian
vegetation on the draw down area. Viewing opportunities would increase as the vegetation matures and attracts
migratory and summer resident birds. Local citizens who winter feed birds may note an increase in bird diversity
at their feeding stations. Songbirds attracted to the corridor are usually opportunistic, seeking available food
sources and alternative feeding sites during periods of harsh winter weather.
No change in species diversity is expected by removing the dam. The exposed and stabilized mud flats and
shoreline would provide suitable feeding sites and nesting cover for beneficial snakes, such as garter snakes.
Snake abundance may increase as the riparian habitat matures and produces suitable prey such as small frogs,
insects, mice, and snails. Turtle numbers are not expected to noticeably change. Exposed river bottom (tree
roots, gravel bedrock areas, etc.) will be used as basking sites or egg-laying habitat for snapping turtles and
painted turtles.
18.

Cultural

The Lime Kiln Dam was erected as a private venture prior to 1915. The dam is a gravity-type founded on
bedrock without pilings, the only support for the structure is its own weight and the force of gravity. The design
is typical of the prevalent engineering techniques and does not have any outstanding features in terms of
architectural design or craftsmanship.
The dam does not add any specific cultural or recreational value to the public park that a free flowing river would
also provide.
19.

Land Use (include indirect and secondary impacts)

Land use in the area will remain essentially unchanged. The project impacts will be short term for park users
during construction. Some residents may actually visit the park to observe the project but others will stay away
due to the noise and the presence of heavy equipment.
Social/Economic (include ethnic and cultural groups, and zoning if applicable)
There is no particular social, ethnic, or cultural group that will receive greater benefits or costs from this project.
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Should the Village choose to maintain the site as a public access site it is likely that more recreational use would
occur. Users of the site are more likely to be recruited from the Village but the site would be open to the public
in general, providing the potential for benefits.
Once the project is completed, this section of river should be more useable for fishermen and canoes/kayakers.
There have been past accidents where visitors using the river have been injured or even killed near the dam. A
free flowing river will allow more safe use of the river for boating activities.
Archaeological/Historical
There will be no impacts on any archaeological site, nor is there any indication that unknown artifacts or other
archaeologically significant remnants might be present.

20.

Other Special Resources (e.g., State Natural Areas, prime agricultural lands)

SEWRPC has reviewed the initial project proposal and concluded that in terms of the designation as primary
environmental corridor this project would have no adverse effects. In terms of Class II habitat, the project could
have some short-term adverse impacts through the disturbance soil and human activity in and around the west
bank.
21.

Summary of Adverse Impacts That Cannot Be Avoided (more fully discussed in 15 through 18)

Some transport of fine silts and sediments from the former impoundment area downstream will be unavoidable.
The use of mitigation techniques will reduce but cannot completely eliminate solids transport and resulting
turbidity.

ALTERNATIVES (no action - enlarge - reduce - modify - other locations
and/or methods

22.

Identify, describe and discuss feasible alternatives to the proposed action and their impacts. Give
particular attention to alternatives which might avoid some or all adverse environmental effects.

No Action – This alternative would involve leaving the dam in place and allowing it to deteriorate due to the
effects of river action, weathering and erosion, and freeze and thaw cycle. Ultimately, dam failure would occur
as an uncontrolled and catastrophic event releasing a wall of flood of water, structural debris and sediment
downstream. Ultimately, this alternative would result in the greatest negative environmental and socio-economic
impacts when compared to other alternatives. This option does not meet the purpose of the NOAA grant and
there would continue to be obstructions to fish passage at this location. In its current condition, the dam is not
considered a barrier to AIS or VHS so there is no biological benefit to this alternative.
Modify the Lime Kiln Dam to become an AIS/VHS barrier. To determine if this is a possible alternative,
extensive engineering costs would incur to determine how the dam spillway and abutments could be modified to
be tall enough to not allow fish to move during high water levels. Additional flowage rights would have to be
purchased, the dam may become a large dam at that time which requires additional engineering analysis, and the
Village of Grafton would have to become the owner of another large dam. The Village is not interested in this
alternative and by law, cannot be required to maintain the dam in perpetuity. Because this dam is currently
owned by a municipality, state laws do not allow it to be transferred to private ownership. No other
governmental bodies have expressed any interest in taking over ownership of the dam and the Village may not be
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willing to sell/transfer the property.
Modify other dams in the system to become AIS/VHS barriers. There has been some discussion about modifying
the Thiensville-Mequon Dam by placing a metal lip on the dam that would prevent adult sea lampreys from being
able to climb the face of the dam during typical high water levels, or to include a more modern version of an
electrical barrier along the spillway. This may reduce some AIS movement during normal water levels but the
dam’s spillway and abutment are submerged thereby enabling limited fish passage. Based on hydrological and
hydraulic modeling result, the Thiensville-Mequon Dam has an annual 10% recurring chance of being
submerged. This option does not really affect the outcome of the Lime Kiln Dam project. There are no other
existing dams downstream of the Lime Kiln and Thiensville Mequon Dams that could feasibly be modified to
become a barrier to AIS/VHS.
Require the Bridge Street Dam to remain in place or operate. At this time the Bridge Street Dam, located
approximately 2-miles upstream of the Lime Kiln Dam, has been identified as the first complete AIS/VHS barrier
between Lake Michigan and the upper Milwaukee River Watershed. The NOAA grant project included over a
million dollars to construct a fish passage facility at this large dam. Under NR 333 of the Wisconsin
Administrative Code, the Village of Grafton is under orders to modify the Bridge Street Dam to meet the
spillway standards for a large dam. In looking at the combined costs of the required repairs and the fishway, the
Village has begun discussions concerning removal of this dam. The costs of removal are expected to be
substantially less than the cost of a modified dam and fish passage facility. The Village has also found that
recreational use of the impoundment is diminishing as it has become shallower due to sedimentation, and
nuisance aquatic plant growth is an annual occurrence during the summer recreating period. The newly
constructed riverwalk upstream of the dam is flooded on a more frequent than annual basis. Removal of the
Bridge Street Dam could reduce or eliminate these problems. According to reports, the Village of Grafton was
generally pleased with the environmental, social and economic benefits following removal of the Chair factory
Dam in 2001.
NOAA is generally in support of either the fish passage or dam removal alternative because both alternatives
move forward the purpose of the grant. Details are not yet available on how the fishway could be modified to
become a complete barrier to AIS/VHS infestations from downstream sources while enabling passage of
preferred fish species. A “catch and sort” fish trap constructed and operated at the fishway could be effective at
reducing, but not necessarily eliminating, free-swimming infestations by seasonal migrating AIS (e.g., sea
lamprey). It would not be feasible to operate a catch and sort trap operation to prevent potentially VHS infected
fish passage through the fishway. Potentially VHS infected fish could use the fishway year round and not just
during predictable peak spawning runs. At present, there is no real-time and inexpensive test for VHS. Labor
cost to operate the fishway 24/7 may be excessive. As such, the fishway may have to be operated only during a
limited time, during peak fish spawning migrations, and only for limited target species.
If the Village makes the decision to pursue removal of the dam, state laws do not allow the WDNR to require the
Village to maintain the dam for preventing AIS/VHS, or other environmental, social or economic reasons.
Because the Bridge Street Dam is currently owned by a municipality, state laws do not allow it to be transferred
to private ownership. No other governmental bodies, federal, state or local, have expressed any interest in taking
over ownership of the dam, or to contribute towards modifying or replacing the existing dam to be compliant
with NR 333, and/or to prevent the potential passage of AIS/VHS. The Village may not be willing to sell/transfer
the property. Because the Lime Kiln Dam is not currently considered a barrier and because modifications to the
Lime Kiln Dam have not been found to be feasible, this option should not affect the outcome of the Lime Kiln
Dam.
If the Bridge Street Dam is removed, the narrow and steep character of the river at the dam site may provide an
opportunity to construct a low-head barrier that prevents sea lamprey passage while enabling preferred fish to
pass upstream.
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EVALUATION OF PROJECT SIGNIFICANCE (Complete each item)

23.

Significance of Environmental Effects

Would the proposed project or related activities substantially change the quality of the environment
(physical, biological, socio-economic)? Explain.
Before the Chair Factory Dam was removed in 2000-2001, there was a series of three dams along the 2-mile
stretch of the Milwaukee River at Grafton. All three dams in the complex were built at roughly the same time
thus the complex formed three segments of isolated riverine habitat – the longest segment is located upstream of
the Bridge St. Dam; another segment running between the Bridge Street and Chair Factory Dams; and the other
segment between the Chair Factory and Lime Kiln Dams. The Chair Factory Dam has been removed but the
river segment between the Bridge Street Dam and the Lime Kiln Dam is still isolated from the upstream and
downstream river. There exists a possibility that meta-populations or fragmented populations have been formed
in the aquatic and fish species present (populations of the same species that have been physically separated for a
substantial length of time). The extent to which such fragmentation has developed is dependent upon many
factors such as mobility of species, reproductive capacities and habits, life-span etc. The removal of the Lime
Kiln Dam would enable these fragmented populations to freely migrate and reproduce with those populations
present downstream of the dam. The segmentation of the populations will be effectively ended allowing a greater
range in which to feed, nest, breed, and shelter in.
Reductions in sedimentation will cause improvements in the quality of physical habitat and convert the substrate
back to its natural condition. This rocky substrate is required by most riparian benthic invertebrates and these
invertebrates are an important food source for fish. Fish species also prefer these rocky bottom conditions for
spawning and feeding. Native species and most sport fishes suffer lowered success and productivity under the
stresses of increased turbidity, lowered water quality, and scarcity of suitable habitat. Other, generalist types of
species such as carp are unaffected or actually flourish despite these adverse effects and often dominate the fish
community in impoundments.
Although the water quality in the impoundment is fair, the removal of the dam should mitigate extreme
fluctuations of diurnal oxygen levels, provide cooler summer water temperatures, and enable annual water
temperature variations to follow natural seasonal variations (cooler in winter and warmer in summer). These
effects should have positive impacts on fish and aquatic life.
Following the permanent drawdown and removal of the dam, the former aesthetics of a wider, slow river would
be lost and replaced with a moderately fast free-flowing river dominated by riffles, deep runs and slack water
areas similar to what existed under pre-development conditions. This environment currently exists upstream of
the Bridge Street Dam and downstream of the Lime Kiln Dam. Recreational navigation opportunities that
involve shallow drafting craft such as kayaks and canoes would remain feasible.
Because the Lime Kiln Dam is not currently a barrier to AIS/VHS, the removal of the dam will not affect the
spread of these problems.
Discuss the significance of short-term and long-term environmental effects of the proposed project
including secondary effects; particularly to geographically scarce resources such as historic or cultural
resources, scenic and recreational resources, prime agricultural lands, threatened or endangered species
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or ecologically sensitive areas. (The reversibility of an action affects the extent or degree of impact.)
Direct adverse impacts associated with this project are expected to be short-term only. These adverse impacts
include turbidity in the waterway, soil disturbance and human activity in a small woodlot near the dam site.
These adverse impacts will be only those which are unavoidable and occur despite control measures. There are
two threatened and one endangered fish species which could be present. These species may be particularly
vulnerable to the effects of turbidity. Unavoidable turbidity effects will proceed the spawning period when fish
are most vulnerable.
Short term adverse impacts associated with the conversion of the impoundment back to river may accrue to
wildlife which currently uses the pond. The species which may use the pond include dabbling ducks, herons,
painted turtles, and muskrats. The Bridge Street and Thiensville-Mequon impoundments are potential habitat
sites for such uses. There are no avian or terrestrial species using the impoundment that are listed as threatened,
endangered or of special concern. Thus the adverse impacts may affect individuals but will have no significant
long-term impact on the overall numbers, reproductive capability or success and stability of the species or
regional populations as a whole.
Long-term effects on the riparian system and aquatic life should be beneficial. Improvements will occur in
physical characteristics which will create ecological and biological benefits. The impoundment will convert back
to a natural rocky-cobble substrate characteristic of the Milwaukee River. The banks and part of the
impoundment will become fringe area other portions of the river will become river bank. This conversion will
have significance as the banks return to the original condition of the area preceding the construction of the dam.
Significance of Cumulative Effects
Discuss the significance of reasonably anticipated cumulative effects on the environment. Consider
cumulative effects from repeated projects of the same type. What is the likelihood that similar projects
would be repeated? Would the cumulative effects be more severe or substantially change the quality of
the environment? Include other activities planned or proposed in the area that would compound effects
on the environment.
The Lime Kiln Dam removal has been proposed as part of a $4.7 million dollar grant to restore fish passage in
the Milwaukee River system. This is one part of a plan to allow fish to move from Lake Michigan to the upper
watershed.
The adverse environmental impacts associated with dams and impoundments are well documented in literature
regarding riparian systems. Selective dam removal has been proposed as a cost-effective and technically feasible
means of restoring river ecosystems in southeastern Wisconsin (Pajak, 1992). Dams have been constructed
across Wisconsin waterways to serve a variety of purposes including generation of hydraulic power, flood control
and to create an impoundment for recreational use. With increased invasive species in Lake Michigan, there is an
increased risk of their spread into upstream reaches of the watershed.
According to the WDNR Dam Safety Section there are approximately 3,500 dams in the state, with 1,000 of
these categorized as large. The Dam Safety Section reviews the condition of dams throughout the State in the
interests of public safety, navigability and flood control issues. Many of these dams were put in place over a
century ago, becoming obsolete with the development of wide-scale provision of coal generated electric power.
Many obsolete dams are not providing any other benefit and basically serve no useful purpose. In most cases,
these neglected and deteriorated dams are hazards to safety, obstructions to navigation and fish migration and
create adverse environmental impacts.
In 1993, an estimated 80 dams were in need of repair. In that same year, forty-five dam projects were funded
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including five removals, eight replacements and thirty-two repair/reconstructions. Thus, the condition of dams
and the appropriate means of dealing with issues of deterioration, structural compromises, or inadequate design
are dealt with on a case-by-case basis. The removal of the Lime Kiln Dam will not affect this decision making
process or the outcome of any project review. The removal of the dam may serve as an example for other cases
wherein an owner elects to remove a dam or an abandoned dam has been designated for removal by the WDNR.

24.

Significance of Risk

Explain the significance of any unknowns which create substantial uncertainty in predicting effects on the
quality of the environment. What additional studies or analyses would eliminate or reduce these
unknowns? Explain why these studies were not done.
Three species on the WDNR Endangered and Threatened Species List could be present in the reach of
Milwaukee River that includes the project site. The presence or absence of these species is not known
with certainty. The species in question are all fish, the banded killifish, the greater redhorse, and the
striped shiner. These species are being protected to prevent losses of genetic and biodiversity. The
presence or absence of these species could be confirmed through fish surveying. Rather than attempt to
obtain a definitive answer as to whether the threatened and endangered species are present their presence
will be assumed. The project design and procedures will take the presence of these species into account in
terms of timing, demolition method, erosion and turbidity controls.
The spawning period of the endangered striped shiner is not known. Experts on the life histories and habits of
Wisconsin fishes indicate the absence of this information regarding the striped shiner. To obtain this information
appropriate scientific methodology would have to employed on sites where the striped shiner’s presence is
known. Several sites would have to be studied over several spawning seasons. Rather than attempt to
conclusively determine the spawning period of the striped shiner, it will be assumed that the fish could be
actively spawning. Strict mitigation of turbidity effects will be undertaken and Best Management Practices for
erosion control will be met or exceeded.
Explain the environmental significance of reasonably anticipated operating problems such as
malfunctions, spills, fires, or other hazards (particularly those relating to health or safety). Consider
reasonable detection and emergency response, and discuss the potential for these hazards.
In the event of such a large erosion event, turbidity barriers, hay bales, berms and swales and other erosion
control measures would be utilized to control flow and turbidity. A sufficient supply of these materials will be
kept on site at all times to ensure preparedness for such a failure. The work site will be inspected at the close of
each work day, the integrity of all erosion or flow control measures will be verified or repaired as necessary.
Pre-construction meetings will be held with potentially effected property owners, Village of Grafton officials and
local emergency officials, as appropriate.

25.

Significance of Precedent

Would a decision on this proposal influence future decisions or foreclose options that may additionally
affect the quality of the environment? Explain the significance.
This project does not set any legal precedent or hold the potential for influence over future WDNR actions or
decisions. This project would not foreclose any option which could potentially affect the environment.
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Describe any conflicts the proposal has with plans or policy of local, state or federal agencies that provide
for the protection of the environment. Explain the significance.
This project does not conflict with the plans or policy of the Village of Grafton. This project will be conducted
in accordance with the policies of all state-level agencies, the U.S. Army Corps of Engineers and any other
federal agency which has jurisdiction over this activity.

26.

Discuss the effects on the quality of the environment, including socio-economic effects, that are (or
are likely to be) highly controversial, and summarize the controversy.

Ownership of the dam became an issue with some of the property owners on the east bank. Based on application
materials provided by the Village Attorney, the village of Grafton is the official owner of the Lime Kiln Dam and
flowed lands under the impoundment. Moving forward, the Village will need to address the concerns of the
neighboring property owners as they pertain to the future of the currently flowed lands.

27.

Explain other factors that should be considered in determining the significance of the proposal.

As previously discussed, the upstream and downstream impacts of impoundments on free-flowing river fish
communities can be dramatic and dams have been shown to be a major cause of declines in fish communities
and biodiversity in Wisconsin. The effects on fish communities and biodiversity are of particular concern
because the inter-relationships between aquatic, transitional and terrestrial species are poorly understood. Losses
of biodiversity can be permanent with correspondent effects on other species that cannot be easily detected,
mitigated or controlled.
Dams directly and indirectly impact the physical, chemical and biological values and functions of river
ecosystems. Briefly, dams cause reductions in the quality and availability of physical habitat by increasing
sedimentation and turbidity, and modifying the river’s thermal regime. Dams intercept natural sediment transport
processes in streams that lead to sedimentation in the impoundment and destabilization of stream channels and
floodplains downstream of the dams. These processes negatively impact fish and aquatic life physical habitat,
water and sediment quality. The accumulation of nutrient rich clay-silt within the impoundment creates
eutrophic conditions that can lead to nuisance amounts of rooted and planktonic aquatic plant growth. These
conditions can lead to fluctuating and substandard concentrations of dissolved oxygen, and changes in the type
and transport of food/energy sources for aquatic life within and downstream of the impoundment. Dams are
barriers to fish movements, fragment fish populations and their habitats. As a result of these impacts, selective
dam removal has been proposed and successfully implemented as a cost-effective and technical means of
restoring river ecosystems in the Milwaukee River Basin and elsewhere in Wisconsin. Since 1987, 12 dams or
dam like structures have been formally removed from the Milwaukee River and its tributaries. The impacts of
these removals have been positive for the environment.
The issue of dams being maintained or modified to create AIS/VHS barriers is one that the WDNR, USFWS and
other water resource management agencies will have to deal with. Increasingly, this is likely to be an issue of
dams deteriorating over time and municipal budgets being affected by the economy and funding competition for
other priorities. State and federal law do not require the owner of a dam to maintain the dam in perpetuity for the
purpose of maintaining a barrier to exotic organisms.
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SUMMARY OF ISSUE IDENTIFICATION ACTIVITIES

28.

Summarize citizen and agency involvement activities (completed and proposed).

29.

List agencies, groups and individuals contacted regarding the project (include WDNR personnel and
title).

Date

Contact

Comment Summary

October 2, 2009

Kathy Kramasz, WDNR

Co-author

October 2, 2009

Will Wawrzyn, WDNR

Co-author, Fish and Aquatic Life

October 8, 2009

Tom Isaac, WDNR

Evaluation of Wildlife Impacts

October 8, 2009

Brent Binder, WDNR

Dam regulations and comments for EA

October 15, 2009

Bizhan Zia Sheikholeslami, WDNR Evaluation of Sediment Data

October 14, 2009

Randy Schumacher, WDNR

Comments for EA

October 14, 2009

Brad Eggold, WDNR

Comments for EA

October 23, 2009

Mike Thompson, WDNR

Comments for EA

October 16, 2009

Craig Helker, WDNR

Evaluation of Sediment Analysis Data

November 3, 2009

Dale Buser, Bonestroo, Inc.

Geology and Hydrology
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NOTICE OF APPEAL RIGHTS
If you believe that you have a right to challenge this decision, you should know that Wisconsin statutes and
administrative rules establish time periods within which requests to review Department decisions must be filed.
For judicial review of a decision pursuant to sections 227.52 and 227.53, Stats., you have 30 days after the
decision is mailed, or otherwise served by the Department, to file your petition with the appropriate circuit court
and serve the petition on the Department. Such a petition for judicial review shall name the Department of
Natural Resources as the respondent.
To request a contested case hearing pursuant to section 227.42, Stats., you have 30 days after the decision is
mailed, or otherwise served by the Department, to serve a petition for hearing on the Secretary of the Department
of Natural Resources. The filing of a request for a contested case hearing is not a prerequisite for judicial review
and does not extend the 30-day period for filing a petition for judicial review.
Note: Not all Department decisions respecting environmental impact, such as those involving solid waste or
hazardous waste facilities under sections 144.43 to 144.47 and 144.60 to 144.74, Stats., are subject to the
contested case hearing provisions of section 227.42, Stats.
This notice is provided pursuant to section 227.48(2), Stats.
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Attachment A County and local map showing the general area of the project

(Source: Bonestroo, Inc. and WDNR)

Attachment B USGS topographic map
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Attachment C Site development plan

1751 1752 1110

1017
FALLS ST 1011
1011
921 1005

1132

1144 1150 1156

1757
1121
1803

1756

RD

DR

CEDAR

BA
Y

1935

1920
1927

RD

1904

1905
1913

1907

1910
1922
1934

1925

1931

1943

1949

1955

1944

1950

1956

1961
1961
1967 1602

1976

1986
1987
1999 1998

1949
1944
1956

LN

1977

1937
1937
1938

1938

SURREY

1967

1937

1931

1931

1932

AVE

1955
1946
1956

1602 1608 1616 1626

1913 GLEN ANNA DR
1920
1926 1925
1926

1919

1947

1620

1608

1631 1637
LLS RD
1561 FA
1625
1613
1601

SIXTEENTH

LS

1614 1620 1626 1632
1633
PINE ST
1627
1852
1609 1615
1862

GR
EE
N

FA
L

1680
1686
1674 1662

1832

1819

1162

VIENNA CT
1126 1137 1149
1120
1125
1108
1114
1113 1909
1102
1915
1101
1921

1742

AV
E

1104

1750

TW
EL
FT
H

AVE

NSI
N
WIS
CO

1818

1744

- Plat Map
AVE

1771

NINTH

1750-70
1743Attachment D

1622

1961

1601 1607 VALLEY DR
1973
1613 1625 1631

758
751 756

CT

759

1784

1733
1749 1741

737

1720
1725

1715

1792

1711

CT

1788

1736

755

745 742

CAMBRIDGE

1752

NANTUCKET

743

745
737

734
MANCHESTER

1697

DR

1665

720
709

Parcel Areas

Ozaukee Floodplain
Sections

Quater Sections

Ozaukee Address Points
Easements

Easement Arcs

Original Plat Lines

Ozaukee Centerline

Ozaukee County LIO
1 inch equals 400 feet

²

Attachment E WDNR county wetland map
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Attachment F Letter from Mike Herbrand, Village Attorney regarding dam and property ownership

Attachment G - Inspections 1915 to 1985

Attachment H Correspondence from US Fish and Wildlife Service concerning lamprey spawning potential

-----Original Message----From: Wawrzyn, William G - DNR
Sent: Tuesday, July 14, 2009 9:08 AM
To: Galarneau, Stephen G - DNR
Cc: Eggold, Bradley T - DNR; Horns, William H - DNR; Hirethota, Pradeep S - DNR
Subject: FW: Milwaukee R Lamprey Assessment
Steve,
Greg Klingler of the USFWS is the Lamprey specialist Brad and I met with in the field a few weeks back. He
works out of their ofc in Marquette, MI. Contact information for him and his supv. Jessica Barber follows in
the e-mail chain below.
We toured the watershed together with the objective of identifying the extent of barriers to lamprey passage.
I have not had any follow up discussions with their group since our meeting and don't know when or what we
will see in terms of a report or summary of our meeting. I intend to e-mail Greg today with the latest info on
the Villages intent to pursue abandonment of the Bridge St. dam with the caveat that the Village's board and
staff timeline for a final vote and application is 1 week and 4-5 weeks out, respectively.
Here are my major take home points from my field assessment and conversations with Greg;
1. According to Greg, the Bridge St.dam is the only complete barrier to fish (lamprey) passage in the middle
and lower reaches of the MKE R.
2. Even under less than submerged dam events, lamprey do exhibit the means of getting up and over the
other spillways (Estabrook, Lime Kiln, and Thiensville).
3. The Cascade Millpond dam on the MKE R N. Br. and the Barton Dam north of West Bend would be
barriers to lamprey. To be sure, the West Bend dam may have to be modified to be a complete barrier to
lamprey. The difference between West Bend and Barton dams is less than 2 miles.
4. The Gooseville Dam on the MKE R N. Br. was ordered breached 2 yrs ago or so. Even absent its breach
and potential removal, the existing dam was in Greg's opinion, is not a complete barrier to lamprey.
5. The MKE R was sampled most recently for adult and larvae lamprey a few years back (2002?) and all
results were "negative". Greg did not have the sample locations or results for this work. It would be helpful
to see these and all historical results, reports and management recommendations.
6. Greg indicated that future FWS monitoring for lamprey may be revised based on his observations and
future of fish passage project.
7. The presence or absence of lamprey adult and larvae does not always result in an active lamprey
management plan for a particular watershed. It would be weighed against sources and production
throughout the lake watershed.
8. The Sheboygan R. is the furthest southern extent of verified lamprey adults. He did not recall if it was
positive for larvae production. This is consistent with fisher reports and DNR surveys. We have no records
of lamprey collections in the MKE River or estuary despite extensive sampling overlapping adult migration
periods. According to Greg, larvae sampling requires specialized electrofishing gear which we do not
possess. Our back pack gear is effective at sampling native lamprey ammocoete in small streams so I'm not
sure it would not be effective with sea lamprey.

Attachment I Correspondence from Craig Helker regarding impoundment sediment survey results

CORRESPONDENCE/MEMORANDUM
DATE:

10/16/2009

TO:

Brent Binder

FROM:

Craig Helker

State of Wisconsin

SUBJECT: ‘Lime Kiln’ Impoundment Sediment Survey Results
On August 20th, 2009, Will Wawrzyn, WDNR, conducted sediment sampling in the impoundment created
by the Lime Kiln Dam, in the Village of Grafton, WI. For a summary of the sediment collection
information, see memo (attached), from W. Wawrzyn to Jim Killian, WDNR, dated September 1st, 2009.
Lime Kiln Impoundment sediment sampling location:

Discussion
Sediment analysis revealed the presence of Polycyclic Aromatic Hydrocarbons (PAHs) in each of the
sections of the collected sediment core. After adjustment for Total Organic Content, there were
Threshold Effect Concentration (TEC) exceedences, as described in the “Consensus-Based Sediment
Quality Guidelines: Recommendations for Use & Application”, DNR Publication # WT-732 2003, in
each of the sections. The upper section had the most, with 56% of the detected PAHs exceeding their
corresponding TEC level. The next deeper section had 40% of detected PAHs exceeding TEC levels.
The deepest section had 7%, or 1 of 15, detected PAHs exceed TEC levels. None of the detected PAHs in
any of the sections exceeded their Probable Effect Concentration (PEC).
Three of seven sampled PCB (Polychlorinated biphenyls) Aroclors were present, but at levels below the
Threshold Effect Concentration. Similarly, Metals were present, but with the exception of Cadmium, at
levels below Threshold Effect Concentration (TEC). For Cadmium, the sediment in the 1.3 – 2.0 foot
depth range was found to be just over TEC.

It should be noted that a single sediment core was taken, to a depth of 2.0 feet. As mentioned in the
Wawrzyn memo, due to the presence of small sand and coarse gravel, 2.5 feet was the maximum depth
penetrated.
The sediment contaminants within the impoundment are at levels that may be impacting resident aquatic
macroinvertebrate communities. However, none of the concentrations exceed Probable Effects
Concentration (PEC) levels. This contamination is low level, and does not preclude active management
from a water resources perspective. Whole-scale removal of the sediment, or the isolation of it via drawdown and corresponding stabilization, would remove the associated exposure risk to benthic aquatic
invertebrates in this portion of the river. A soil cap, stabilized with vegetation, would prevent the
sediment from migrating off-site and minimize its environmental exposure.
Attachments – Wawrzyn memo

ATTACHMENT
DATE:

September 1, 2009

TO:

Jim Killian, WT/GEF II

FROM:

Will Wawrzyn, FH Milwaukee GLWI

FILE REF: 3200

SUBJECT: Sediment samples for the Milwaukee R. Lime Kiln and Bridge St. impoundments
On August 20, 2009 two sediment cores were collected from the Milwaukee R., one each from the Lime
Kiln Dam impoundment and one from the Bridge St. Dam impoundment. Lime Kiln Dam is proposed to
be abandoned in 2010 and the Bridge St. Dam is proposed to be abandoned or retrofit with a fishway
facility. Requesting the following parameters: PAHs, Total PCBs, TOC, Pb, Cd, Ni, Zn, Ni, Cu and
others you fell are appropriate.
Waterbody: Milwaukee River (WIBC 15000) Bridge St. impoundment, Ozaukee County (46)
Collector(s): W. Wawrzyn (WDNR), T. Dueppen (Ozaukee Co. LCD) and S. Kunst (Ozaukee Co. LCD)
e-mail: william.wawrzyn@wisconsin.gov
Address: c/o UW-Milwaukee Great Lakes Water Institute
600 E. Greenfield Ave.
Milwaukee, WI 53204
ofc 414 382-7924
cell 414 303-0120
Date: 08/20/2009
Time: 1140
Lat/Lon: 87o 56’ 46” W 43 o 19’ 10.55” N
Datum: NAD 27
Legal Description: T10N R21E Sec 24 NE¼ of the NE ¼
Depth to Refusal: 4.5-ft (based on previous day profile)
Core Penetration Depth: 3.9-ft
Core Retrieval Length: 2.2-ft
Comment: Despite over 6 attempts, unable to retrieve more than 2.2-ft. Difficult penetrating layers of
small gravel and coarse sand. Assume core was unable to retain coarser material at bottom of core.
Sediment Segment (depth from surface ft):
0.0 – 0.5 ft
Dark brown silt to medium sand with tree bark and other coarse detritus. Earthy
odor.
0.5 – 1.1 ft
Dark brown medium to coarse sand-silt with small amounts of detritus, rhizomes
and leafy detritus. Earthy odor.
1.1 – 1.6 ft
Dark brown medium sand with small amounts of silt and snail shells. Earthy
odor.
1.6 – 1.8 ft
Dark brown silt-fine sand with shell fragments. Earthy odor.
1.8 – 2.2 ft
Dark brown silt-clay. Musty odor.
Samples ID and Description:
BRA 1.8-2.2 Segment 1.8 – 2.2 ft
BRB 1.1-1.8

Composite segments 1.1 – 1.6 ft and 1.6 – 1.8 ft

BRC 0.0-1.1

Composite segments 0.0 – 0.5 ft and 0.5 – 1.1 ft

Waterbody: Milwaukee River (WIBC 15000) Lime Kiln impoundment, Ozaukee County (46)
Collector(s): W. Wawrzyn (WDNR), T. Dueppen (Ozaukee Co. LCD) and S. Kunst (Ozaukee Co. LCD)
e-mail: william.wawrzyn@wisconsin.gov
Address: c/o UW-Milwaukee Great Lakes Water Institute
600 E. Greenfield Ave.
Milwaukee, WI 53204
ofc 414 382-7924
cell 414 303-0120
Date: 08/20/2009
Time: 1345
Lat/Lon: 87o 57’ 10.89” W 43 o 18’ 21.35” N
Datum: NAD 27
Legal Description: T10N R21E Sec 25 SW ¼ of the SE ¼
Depth to Refusal: -ft (based on previous day profile)
Core Penetration Depth: -ft
Core Retrieval Length: -ft
Comment: Despite 8 attempts, unable to retrieve more than 2-ft. Difficult penetrating layers of small
gravel and coarse sand beyond 2.5-ft. Assume core was unable to retain coarser material at bottom of
core.
Depth from surface:
0.0 – 0.5-ft
Light brown medium to coarse sand with small amount of silt. Musty odor.
0.5 – 1.3-ft

Dark brown medium sand with silty black inclusions. Slight sulfide odor.

1.3 – 1.9-ft

Dark brown coarse to medium sand with black silty inclusions and small amount
of shell fragments. Musty odor.

1.9 – 2.0-ft
Samples ID:
LKA 1.3-2.0

Light brown medium to coarse sand with small amounts of silt. Earthy odor.
Composite segments 1.3 – 1.9 ft and 1.9 – 2.0 ft

LKB 0.5-1.3

Segment 0.5 – 1.3 ft

LKC 0.0-0.5

Segment 0.0 – 0.5 ft

Attachment J Natural Heritage Inventory species occurence list for project area

