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Grant Summary:  WI DNR River Protection Program: Dams Removal   



  Project number RM-033-08

To Sandra Manthei & John Masterson:  WIDNR



From: The Nature Conservancy



September 14, 2009


Project summary for grant reimbursement


The Nature Conservancy has completed the work associated with the awarded grants for the River Protection Program referenced in project number RM-033-08 .  In combination with this grant, other matching grants and private funding we have successfully accomplished the following deliverables.

1. Successfully drawn down two impoundments on the upper Mukwonago River and subsequently disabled and removed the two dams to conditions predicted to be able to withstand a 500 year flood event.  This removal was conducted to standards that resulted in no negative impacts down stream. 

2. By removing the dams we have permanently mitigated the risk of either dam breaching and causing negative down stream impacts.

3. We have restored functionality to the head water area.  The historic water channels have reestablished them selves now that the impoundments have been removed and we have taken steps including native planting of 15 acres to restore the surrounding wetlands.  The full establishment of the wetlands will take a few years to reach fully intended restoration.  But the ground work has been completed.  

4. The project successfully repaired and returned to historic features several disturbed areas associated with each impoundment that was a result of prior fisheries activities.  

5. Fish surveys were conducted prior to the removal of the dams in the impoundments and down stream sections of the Mukwonago River.  These survey results are included below.  Benthic data for the project was limited to depth surveys from a canoe to inform where the historic channels were located.  This helped guide the development of the Engineering Plans (included below) and informed the decision to allow the historic channels to reform themselves after the breach without additional construction disturbance.  This survey was not scientifically documented.

The project was executed during September, October and November 2008. First invasive trees were removed from each berm in preparation of dam removal.  Next a drawdown was completed to lower water levels to historic levels and drain the water in a controlled fashion.  Subsequently, the berms were removed and the original channels were constructed and restored.  

In preparation for implementation; A full Environmental Assessment was conducted in compliance with National Environmental Policy Act (NEPA) and WIDNR Environmental Review. The  USFWS determined the project to have a status Finding of no Significant Impact (FONSI) thus endorsing the project.  The project also acquired all necessary permitting from WI DNR for dam removals and wetland construction.  

The project was an example of partnership and cooperation with assistance from, among others, Bureau of Endangered Resources providing guidance on Threatened and Endangered Species management; DNR Fisheries programs provided sampling and inventory services; Natural Resource Conservation Service (NRCS) provided engineering plan design and project construction oversight.  

The Nature Conservancy respectfully submits this final report for the grant funding.  

Sincerely,

Hannah Spaul

Director of Conservation – Land Management

Attached documents:  

Original Grant Application

Environmental Assessment

Fish Survey Summary

Wetland Planting Summary

Engineering Plans

Accompanying Separate Documents: 
•Permit Copies
•A PowerPoint presentation highlighting photo documentation of the project

Original Grant Application

Project Title: 

Restoring Two Headwater areas of the Mukwonago River by Dam 



Removal and Wetland Restoration.  
Project Period:  
 July 1st, 2007 – June 30, 2009

Location:  

Mukwonago River headwaters; two miles northwest of Troy Center,  NE 


¼  of the SW ¼  of section 3, T4N-R17E and NE ¼ of the NW ¼ of 



section 10 T4N-R17E. Walworth and Waukesha Counties.  
A:  Description of Project Area:


The Project currently does not have completed engineering plans.  We do have an approved permit (attached) for a partial temporary drawdown from the DNR Area Dam Safety Engineer to alleviate immediate pressure of water behind the dams.  We have committed donated resources from NRCS engineers to design the full engineering plans for permanent disabling of the dams and are working with the DNR Areas Dam Safety Engineer to develop the plans to the highest standards possible to avoid any down stream negative impacts due to sedimentation, or erosion.  We are, at the time this application is being submitted, working on the background survey information gathering that will be needed to draft the engineering plans.  


The project will take place in the Mukwonago River Watershed Project (86.2 square miles) on property owned and managed by The Nature Conservancy (TNC). The Mukwonago River, a head water tributary of the Fox River, is located in southeastern Wisconsin in Walworth and Waukesha Counties. 
•The Mukwonago River has been identified as the most biologically diverse small river system in Wisconsin with 57 species of fish and 15 species of mussels.  It features a significant number of rare, threatened and endangered species and ecosystems as highlighted in section K below.  
•The Mukwonago River is ranked as a five star "substantial conservation significance" by the Wisconsin Land Legacy Report.
•The site is one of the last remaining areas in the Prairie-Forest Border Ecoregion, The Nature Conservancy’s Planning Process, which features intact lake fish communities within a network of several lakes with surrounding healthy wetland components. 

The project currently has approximately 1200 acres in protected ownership by TNC as a dedicated State Natural Area (Lulu Lake SNA). The WIDNR has in addition over 1800 acres of State Natural Area property interlocked with TNC property making the entire protected landscape over 3000 acres. The Lulu Lake SNA is unique in that it is comprised of many different natural communities that change and interlock in an intact and functioning system, a rarity for this part of the state. Thus the direct benefits of these dam removals will positively impact many aquatic and wetland systems while also benefiting many of the upland communities that are a part of the property.
B:  Problem to be Addressed by Project  

The two dams were constructed in the early 1950's as private fish hatchery operations. Both impoundments are predominantly fed by cold spring headwaters, and would have historically had narrow winding channels for the water to supply cold water directly to the Mukwonago River. The channels would have historically been surrounded by diverse wetland and fen systems. 
Key ecological problems:


•Today the two impoundments allow water to warm before being discharged into the river system, potentially impacting overall water temperatures and viability of temperature sensitive species in the river. 

•The berms of the two impoundments are showing signs of compromised structural integrity. This is due in part to mature trees that were planted on the banks now reaching the end of their life and potentially falling over and pulling berm material with them when they do so. The materials from which the berms are constructed are saturated, and passing a great deal of water through them. Additionally, beavers in the area frequently obstruct the out flow of the dams (neither dam has an emergency spill way). 

• The risk of the dams breaching and being eroded in a high rain event is of significant concern. A breach of either dam would risk significant transport of sediment down stream into one of the highest quality sections of the stream and some of the highest quality wetland and fen systems in the state. 
Solution:
A drawdown of the impoundments followed by permanent removal of the dams, and restoration of the headwater wetlands has been identified as the most ecologically sound option for the site. (collective professional opinion of staff from TNC, DNR, USFWS, NRCS and others after an on site meeting in March 2006) The steps to remove the dam will be costly. 
•Tree removal from the sites will be needed for equipment access and to enable berm removal on approximately 750 feet on one dam and 550 feet on the second dam;  These estimated portions of the dam should be sufficient to allow a return of natural functioning to the system.
•Removal of part or all of the berm will require a great deal of dirt removal and transport, a minimum estimate of 2000 cubic yards of material for one dam and 1200 cubic yards for the second dam.. 
•Soil stabilization after berm removal and potential re-channeling to control sediment, erosion and water flow will be required.  As the engineering plans are developed and approved, TNC intends to take all precautions possible to  avoid down stream negative impacts due to sedimentation moving or erosion.  The restoration needs on the newly exposed soil after drawdown will require re-vegetation and invasive species management. 
•The oversight by staff to coordinate the project will be significant. 
The requested funding through the River Protection Grant will play a critical part in accomplishing this work and will provide the release of additional funding sources by acting as matching funding.

C.  Goals and Objectives:
•To successfully drawdown two impoundments followed by removal of two dams on the upper Mukwonago River with no negative impacts down stream. 

•Permanently mitigate the risk of either dam breaching and causing down stream negative impacts.  

•Restore the functioning wetland system to the areas of the current impoundments by recreating approximately 15 acres of wetland.
•To repair several areas around each impoundment that have been altered by the fisheries

operation to return feature to historic conditions.
D. Methods and Activities:  Exact dates are hard to predict, adaptive management may be needed as project develops.  
Already in progress in preparation for project:  The Nature Conservancy has been meeting regularly with partners to discuss a plan of action for the project.  At this time the NRCS engineer who has agreed to write the engineering plans has had several site visits and is beginning preliminary survey work in anticipation of writing the engineer plans.  An emergency “temporary draw down permit” has been submitted (March 2007) to the appropriate DNR Dam Safety Engineer and is awaiting approval.  This will allow us to begin a partial drawdown to abate the immediate imminent risk of the dams breaching by utilizing a siphon method that allows water  pressure to be released while preventing down stream sedimentation or siltation.  By the time the River Protection grant is approved, we will be well poised to submit a full dam removal permit and engineering plans to the DNR.  

Future methods and activities
July - August 2007:  Contract removal of large mature trees from the two berms (750 feet on north dam and 550 feet on south dam) so as to be able to access site with equipment. Gather all needed back-ground information on site including benthic data; sediment data; seed bank germination info; and necessary species inventory. 

Summer 2007:  Design engineering plans for drawdown and dam removal and apply for DNR dam removal permits in cooperation with NRCS, DNR fisheries and SEWRPC (South East Wisconsin Regional Planning Commission).   NRCS has already committed to provide the engineering expertise that will be needed to design the engineering plans for this project. 
Summer/Fall 2007: Drawdown the water levels behind both dams using techniques to minimize any potential down stream negative impacts and as determined needed by DNR permitting.  Follow drawdown with appropriate re-vegetation and stabilization of exposed soil.  Apply any other sediment control methods that are determined necessary as outlined in the engineering plans and DNR permitting.  
Spring 2008.  Remove appropriate portions of the berms (to be determined by engineer and permitting) and relocate berm material to either an on property location, or off site depending on design and state permits. 

Spring 2008: Employ soil stabilization techniques to avoid down stream siltation. Potentially rebuild original channels in the wetland to mimic historic channels as determined necessary by engineering plans, and DNR permitting and other experts that will be drawn upon as a resource. Repair several areas around impoundments that have been altered by the fisheries operations to natural conditions for function and aesthetics.

Spring 2008 – Spring 2009:  Restoration of current impoundment to functioning wetlands by aggressive re-seeding with appropriate species of local native wetland species.  
July 2007 - June 2009: Management of invasive species that are impeding project restoration, or that come up in newly formed wetlands or down stream post dam removal.

 Fall 2007, Spring 2008 and Spring 2009: TNC will host at least three tours of the project for partners and professionals to showcase the project and progress. 

E. Project Products and Deliverables
• Upon completion of the project, through the disabling of both dams, the needs as stated above will be fully and permanently addressed. 

•The risk factor for the dam structure integrity being compromised will be fully addressed and permanently eliminated. 

•Upon completion of the project, cold spring headwaters will be free to flow directly into the Mukwonago River. 

•15 acres of created wetlands will provide new habitat for aquatic and wetland species both common and of concern.

• As a designated State Natural Area, the property is in permanent long term conservation and is within a feature long term project of The Nature Conservancy. TNC fully intends to continue to manage this project by controlling invasive species to the current best known management practices. At the end of this funding source, we will have a good head start on the long term management and will continue to seek sources of continued funding to continue the work started. 

•This project leverages other technical and financial resources and thus will create an excellent example of creative partnership across a variety of agencies.  
•TNC will host a minimum of three field trip to the project to showcase the work and the utilization of funding.  

•TNC will submit a final report to WI DNR at the completion of the project to summarize  work completed, highlight methods used and partnerships, and show how the funding was spent.  

F.  Data to be collected


•Photo documentation of the project from start to finish will be generated


•Benthic data related to the impoundments will be collected


•Fish species inventory in the ponds and down stream will be conducted

G. Project Partners:

Partners: Though The Nature Conservancy will be the full and only recipient of the funding, we are working with many partners collectively on this project. 
Natural Resource Conservation Service (NRCS) is providing direct technical and engineering design resources. NRCS will draw the engineering plans, conduct the preliminarily survey work required to best meet the specifications for permitting the dam removal and wetland restoration. NRCS staff will also provide contractor oversight for project.
In addition NRCS will be providing financial assistance to the project through the Wildlife Habitat Incentive Program (WHIP). $15,000 in funding has been approved by NRCS for this project and will be used as matching funds.  
USFWS Private Land Program is providing a minimum of $10,000 in financial assistance, and is working towards securing a total of up to $25,000 in financial assistance for the project (available October 1st 2007 – September 30, 2009).  
Wisconsin DNR SNA Program has property immediately adjacent to the property on which the dam removals are occurring. The Nature Conservancy and DNR SNA program work jointly to manage the property as a whole and share resources regularly so as to best manage the entire area of the upper Mukwonago River as an exceptional resource. 

H.  Role of project in Management of River:  These two distinct headwater sources of water supply a significant amount of water to the Mukwonago River.  By protecting and improving the head water quality and availability, the long term viability of the Mukwonago River is more assured.  The protection of the entire Mukwonago River is a joint partnership project involving several Lake Associations, City Municipalities, The Wisconsin DNR, several Land Trusts, the South East Wisconsin Regional Planning Commission, and dozens of private land owners.  The State Natural Area on which the project is focused is key piece to the overall heath and long term protection and viability of the entire 17 mile stretch of the Mukwonago River from the head waters to the Fox River.  
I.  Timetable  (see section D:  Methods and Activities)
J.  Sharing Project Results:  
The project will be documented for both ecological aspects and by photography to be able to show steps involved so it can be used as an example for similar projects in comparable situations. TNC will feature the project in our chapter newsletter reaching a member and partner audience of 26,000 households. River Protection funding will be noted as playing an integral role in the project. TNC will feature the project on our chapter web site as a successful project and will note RP funding as playing an integral role in the project. Three professional field trips will be offered to partners and interested parties to showcase the project and the methods used. The Nature Conservancy fully intends this project to be a replicable showcase for similar dam removal projects on high quality sensitive river systems.

K.  Other Information:  

Please reference the attached “Mukwonago River Watershed Project Profile” 
Natural Communities of concern that will be directly positively  impacted by project:

Coldwater streams 

Submergent Marsh 

Southern Sedge Meadow
 
Shrub Carr Emergent Marsh
Calcareous Fen

Species of Greatest Conservation Need:  Vertebrates that will be directly positively  impacted by the project
Starhead Topminnow 

Slender Madtom 

Pugnose Shiner

 Least Darter 


Lake Chubsucker

Banded Killifish
Blanding's Turtle 



Species of Greatest Conservation Need: Invertebrates  that will be directly positively  impacted by project

Villosa iris 


Venustaconcha ellipsiformis 
Pleurobema rubrum

Alasmidonta viridis

References:
•Wisconsin Land Legacy Report 2006; page 193 

•Prairie Forest Border Ecoregional Plan; The Nature Conservancy

Budget:  see attached
Other items attached:

•TNC authorizing certification
•Letters of support from NRCS & USFWS & DNR State Natural Areas Program
•Map of dam removal project location and preserve boundaries 
•Map of Conservation and Public Ownership with in the Mukwonago River Watershed 

• Mukwonago Project information sheet

•Permit from DNR for partial, temporary emergency drawdown to mitigate immediate risk
ENVIRONMENTAL ASSESSMENT
Environmental Assessment of the Crooked Creek Dam Removals in the Mukwonago River System

February 2008

The Environmental Assessment Process

This document is the Environmental Assessment (EA) for a project that involves the removal of two dams in the headwater areas of the Mukwonago River, in Walworth County, Wisconsin.  The dams are located on property owned by The Nature Conservancy.  The project is proposed for partial funding by a Wisconsin State Wildlife Grant that is administered by the Wisconsin Department of Natural Resources (WDNR) and funded under the jurisdiction of the US Fish and Wildlife Service (USFWS).  This project is also being funded through the USFWS Wisconsin Private Lands Office.  Because of the funding sources, the project must comply with the requirements of both the National Environmental Policy Act (NEPA) and the Wisconsin Environmental Policy Act (WEPA) including Chapter NR 150 of the Wisconsin Administrative Code.  This EA has been prepared to meet both Federal and State laws that require full public disclosure of projects that may affect the quality of the human environment.  

The purpose of an EA is to disclose, explain, and evaluate the environmental effects of a proposed government action and to inform decision-makers and the public. The EA describes and evaluates alternatives to the proposed course of action.  The EA is to be circulated for public review and comment to ensure public participation in the process. 
1.  Purpose and Need

1.1 Purpose

  
The overall goal of this project is to protect and improve the fishery, and aquatic and wetland ecosystems of the Mukwonago River at its headwaters at Crooked Creek by permanently eliminating the risk of dam failure and by restoring the head waters of this cold water river. Portions of the Mukwonago River have been designated as an Exceptional Resource Water of the State of Wisconsin, pursuant to Chapter NR 102 of the Wisconsin Administrative Code. 
  1.2 
Need  


The two dams proposed to be removed were constructed in the early 1950's in support of private fish hatchery operations. Both impoundments are predominantly fed by cold water springs which historically would have fed narrow winding channels supplying cold water directly to the Mukwonago River. The channels most likely would have been surrounded by the same diverse wetland and fen systems that today occur immediately down stream of the impoundments. 

Key ecological needs that need to be addressed:


•Today, the two impoundments allow water to warm before being discharged into the river system, impacting river water temperatures and viability of temperature sensitive species in the river. 


•The dams today hold waters in a controlled state that significantly modifies natural regimes, thereby impacting the health of associated aquatic and wetland systems.  


•The berms of the two impoundments are showing signs of compromised structural integrity. This is due, in part, to the presence of mature trees that were planted on the banks.  These trees now are reaching the end of their lives and there is significant risk of the trees falling over and pulling berm material with them when they do so. Additionally, the root systems of these trees are likely to have penetrated the berms and impaired the cores of the earthen embankments.  Consequently, the materials from which the berms are constructed are saturated, and passing a great deal of water through the structures. Further, beavers in the area frequently obstruct the out flows of the dams, causing the impounded waters to over top the structures (neither dam has an emergency spill way). 


• The risk of the dams breaching and being subject to erosion in high rain events is of significant concern. A breach of either dam would risk considerable transport of sediment down stream into one of the highest quality sections of the River, with concomitant damage to some of the highest quality and rare wetland and calcareous fen systems in the state. 

  1.3  Decisions that Need to be Made 

Upon completion of the public review the Regional Director (Region 3, USFWS) will make a decision on the alternative selected and whether or not a finding of no significant impact (FONSI) can be approved.  WDNR must decide whether the EA complies with WEPA.  Permits under Chapter 31 of the State Statutes for removal of the structures will still be required.  

  1.4  Background


The project will take place in the Mukwonago River Watershed (86.2 square miles) on property owned and managed by The Nature Conservancy (TNC). The Mukwonago River, a head water tributary of the Illinois Fox River, is located in southeastern Wisconsin in Walworth and Waukesha Counties. The project area is located in Sections 3 and 10 of T4N R17E in Walworth County.  Springs from cold water sources bubble up out of the ground and supply water to the ponds and the surrounding area.  The water flows from each of the two impounded head-water areas to join within about a one-quarter mile to form Crooked Creek
 , which flows for about a mile before entering Lulu Lake. Due to the fact that these two head water areas are so directly linked to each other and to the entire system, this proposal and project addresses both dams jointly as a single combined hydrologic unit  

The dams were constructed sometime in the early 1950’s to create pools which would serve as the basis for a private fish hatchery.  The property on which the dams are located has remained in various private holdings ever since.  In 2000, The Nature Conservancy purchased the property (approximately 200 acres) to be permanently incorporated as part of the larger, already existing Lulu Lake State Natural Area. Neither of the dams is on record in the SHPO database. 

The north dam is approximately 740 feet long and impounds about 3 acres.  The earthen berm is approximately four feet high (clay base layer with several feet of organic muck on top capped with a few inches of pea size gravel).  Estimates indicate that the berm is comprised of roughly 3000 cubic yards of material.  There is an out flow structure with removable boards that controls the water level to some degree when unobstructed.  

The south dam is approximately 550 feet long and impounds about 10 acres.  The berm is approximately six feet high (made entirely of sand).  Estimates indicate that the berm is comprised of roughly 2500 cubic yards of material.  There is an 18 inch outflow culvert installed that allows water to flow out when unobstructed.  

Both berms have between 25 and 35 mature trees along the berm, many of which are dying or mature.  Both berms have significant “holes” due to muskrat activity.  Neither berm has an emergency spill way.  The outlet structures of both dams are regularly plugged due to beaver activity despite efforts to control beaver populations in the area.  Water frequently saturates the berms or spills over the top unless there is a high level of maintenance including debris clearing and/or siphoning of water.  

During the summer of 2007, TNC has been using siphons pursuant to a WDNR “temporary drawdown permit” to lower water levels in the impoundments to historic levels that minimize the risk of a breech.  In cooperation with NRCS Project Design Engineers and WDNR Dam Safety Engineers, we have been working on designing proposed engineering plans for the project to potentially remove the dams.  Utilizing alternate funding sources, TNC is planning the removal of the mature trees from the berms to facilitate management of the site.    
The area surrounding the ponds is a mix of wetlands and woodlands.  A sedge meadow complex occurs both north and south of the project area and flow into the wetland complex that follows Crooked Creek to the east along a complex of degraded woodlands and oak savanna.   An upland of oak savanna and oak woodlands border the western edge of the project, with a wetland meadow at the base of the slope.  The area where the two dams are located is one of the significant headwater source areas for the Mukwonago River.

•The Mukwonago River has been identified as the most biologically diverse small river system in Wisconsin with 66 species of fish and 15 species of mussels, as well as numerous other species.  It features a significant number of rare, threatened and endangered species and ecosystem assemblages as highlighted in section 3.2.2 Listed, Proposed, and Candidate Species.
•The Mukwonago River is ranked as a five star resource with "substantial conservation significance" in the Wisconsin Land Legacy Report.

•The site is one of the last remaining areas in the TNC Prairie-Forest Border Eco-region which features intact lake fish communities within a network of several lakes with surrounding healthy wetland components. It was identified as part of The Nature Conservancy’s Ecoregional Planning process, which is the method by which portfolios of ecologically significant areas are selected and prioritized for conservation action by TNC. Ecoregional Planning emphasizes large-scale conservation and concepts such as functional landscapes.  Functional landscapes are those conservation areas which seek to conserve the full suite of biological diversity, including species, communities, and ecological processes.  


The combined TNC/DNR Mukwonago River site currently has approximately 1200 acres in the protected ownership of TNC as well as a dedicated State Natural Area (SNA) designated by the State of Wisconsin as Lulu Lake SNA.  The WDNR has over 1800 acres of property interlocked with TNC property making the entire protected landscape of Lulu Lake SNA over 3000 acres. The Lulu Lake SNA is unique in that it is comprised of many different natural communities that transition and interlock in an intact and functioning system, a rarity for this part of the state. The intended direct benefits of the proposed dam removals will positively impact many aquatic and wetland systems while also benefiting many of the upland communities that are a part of the combined properties by protecting the transition areas between systems.  It will also remove the risk of dam failure and subsequent impact to the aquatic and wetland systems down stream of these structures. 


In March 2006 The Nature Conservancy convened a meeting of professional partners to view the two dams at Crooked Creek, and explore various options, risks, and opinions of how to manage the dams, the impoundments and the head water area.  Staff from The Nature Conservancy, Natural Resources Conservation Service (NRCS), US Fish and Wildlife Service (USFWS), Wisconsin Department of Natural Resources (WDNR) and Southeastern Wisconsin Regional Planning Commission (SEWRPC) were present during the field visit, and the brainstorming meeting that followed.  This meeting and the opinions of the professionals present formed the basis for determining options, and ultimately, in deciding what the best course of action would be.  The primary focus for discussion was on maintaining the high quality ecological integrity of down stream resources by avoiding down stream sedimentation, managing water temperatures, and mitigating risks posed by compromised structural integrity of the berms.

2. Alternatives, Including the Proposed Action
  2.1 Alternatives not considered for Detailed Analysis

In addition to the alternatives described in detail, there were several options that were discussed, but were not considered for Detailed Analysis.  These alternatives were discounted due to safety concerns, ecological concerns and/or concerns regarding funding availability and are described briefly below.  

First, the option of repairing the existing berms and structures was considered.  The earthen berms are each unique, but suffer from similar problems. The north dam is comprised of a clay base 

layer with several feet of organic muck that were scraped from the wetland at the time of construction.  Today, the approximately 25 willows planted on the berm for stabilization in the 1950’s are reaching

the end of their life spans. As they fall they not only create access issues, but also potentially pull large amounts of berm material with them, which, over time, would compromise the structural stability of the berms.  TNC considered removing the trees, and adding more material to the berms to restore their stability.  Repair of the outflow structures would also be needed, as well as the addition of an emergency spill way at each site. Both outflow structures would need an installation and maintenance of a beaver exclosure structure. TNC eliminated this option as it would not completely eliminate the problems associated with the beavers plugging up the outflow structures, or eliminate the ecological concerns of having the water warmed in the impoundments prior to entering the Mukwonago River System. There was also opinion expressed by several professionals, that the berms were not in a condition that would be suitable for repair (due to too much internal damage already having been caused due to roots and animal activity);  to over come this concern, the berms would need to be fully removed and rebuilt.  It was further suggested that repair of the damaged areas without complete replacement of the structures would only be a temporary solution, and not a permanent one, yet still be costly.  

A second option considered, but not included for detailed analysis, was the complete removal 

of the existing berms and rebuilding similar berms with improved control structures in order to result

in keeping the ponds. TNC eliminated this option because it would not address the ecological concerns associated with the water being warmed and altered natural flow regimes prior to entering the Mukwonago River System.  Further more it would not eliminate the problems associated with the 

beavers obstructing the outflows.  Additionally, it would be exceedingly expensive to remove the berms and rebuild them, and would have increased environmental impacts from both removal and construction.  There is no public funding identified that would in anyway provide significant financial or technical services for the rebuilding of such structures.  The project would involve additional environmental concerns associated with the construction and stabilization of new berms in addition to  the same environmental concerns in the down stream area (sedimentation control during draw down, soil stabilization, erosion control, and invasive species introduction) that the other options pose, but 

with none of the ecological benefits and needs being met.  

2.2  Alternatives Carried Forward for Detailed Analysis
2.2.1   Alternative A (Proposed Action)  

A drawdown of the impoundments to historic water levels (leaving only small pools in the currently impounded areas), followed by the permanent removal of significant portions of the dams and restoration of the headwater wetlands has been identified as the most ecologically sound option for the site. (Based upon the collective professional opinions of staff from TNC, DNR, USFWS, NRCS and others after an on site meeting in March 2006 and subsequent planning meetings in spring 2007.) The work will be conducted according to the specifications in the attached Engineering Plans. The basic steps involved are described below. 


•Berm removal of approximately 200 feet of berm on north dam and 300 feet of berm on the south dam; These estimated portions of the dam removed should be sufficient to allow a return to the natural functioning of the residual wetland system and re-created stream system while eliminating the risk of beaver being able to obstruct the out flow.  


•Removal of part of each berm will require earth moving and transport of materials, tracked earth moving equipment will be used for the breach, and hauling trucks will have low pressure tires (low psi) to minimize damage to the soils.  Old logging roads will provide access to the dams, gravel may be added in areas needing improvement to prevent erosion.  

•A minimum estimate of the volume of fill to be removed is 800 cubic yards of material for the north dam and 1200 cubic yards of material for the south dam.  There are several logical areas on the property that have been proposed for disposal of berm material.  These disposal sites have been verbally supported by appropriate DNR permitting staff.   


•Soil stabilization after berm removal and re-channeling through the berm will be implemented to control sediment, erosion and water flow.  TNC will take all precautions possible to avoid negative impacts down stream due to sedimentation or erosion, as specified in the engineering plans (Attachment A),.  The restoration of the newly exposed soil after drawdown will require re-vegetation and invasive species management. 


•The project will be completed by restoration/re-creation of the linked upland-wetland-river system within the current footprint of the impoundments. Invasive species management will be conducted to limit invasive species from moving down stream.   


•Timing of the project is dependent on when funding is available.  Tree removal will occur first, and may occur in winter or summer depending on when a contract can be implemented.  The breach would occur in late summer or when site conditions are suitable for working.  If site conditions are too wet, a temporary breach may be necessary in the summer using only small equipment that can access the site and the rest of the breach would be completed the following winter.

  2.2.2 Alternative B (No Action);  

Leave both berms and structures in place, as is, and continue to try and maintain water levels and water flows.  In this situation, a decision to leave the berms in place would be made. The water levels would be controlled by using maintained water pumps and/or seasonal siphons.  Beaver control would continue to be contracted out to help mitigate the impacts associated with beavers plugging up the outflows. Beaver control structures could be installed and continue to be maintained.   Staff would be needed annually to maintain the outflows and manage the pumps and siphons and beaver.  In this manner it would be feasible to keep the water levels from reaching levels that will spill over the berms, barring an unusually high rain event that may cause a potential berm failure with catastrophic down stream effects.  However, this alternative does not address the critical issue of the integrity of the berms themselves which have been subject to possible penetration by tree roots, muskrat burrows, and water from past overtopping events.  Furthermore, Option B would result in a significant annual maintenance cost to The Nature Conservancy for which there is no public assistance available.  

  2.2.3 Alternative C;  
Alternative C is the same as option “A” but includes the removal of the entirety of both dams.  Proposed engineering plans (Attachment A) would be similar, but would apply to a larger length of removal for each berm. 


North dam:  740 feet of berm removed, estimated 3000 cubic yards of material


South dam:  550 feet of berm removed, estimated 2500 cubic yards of material

This option significantly increases the costs of the project, both in terms of monetary costs associated with earth moving activities and disposal, and in terms of likely environmental risk to the downstream ecosystem from unexpected incidences associated with the more extensive earth moving activities. 


At this time, estimates of material that would be generated by complete berm removal indicate that it will be difficult to dispose of this volume of material on site.  Approximately one half to 2/3rd of the material would need to be removed from the site via the access roads that have poor negotiation for large repeated vehicle traffic.  The removal of the material will increase the cost of the project due to transportation expenses.  Extensive road access improvement would also be needed for repeated use and for heavy loads.  In addition there would be more area to restore to wetlands and the area of more berm removal would need seeding.  

2.3 Summary of Alternative Actions Table

Table 1: Comparison of  Alternatives 

	

	Characteristic
	1. Proposed Alternative - Draw down both Dams, partially remove berms, Restore Channel, and Restore Wetlands in Former Lakebeds
	2. No Action – 

Keep maintaining existing berms and water levels
	3. Draw-down both dams, fully remove berms, Restore channel, and Restore Wetlands in former Lake Beds

	Dam (berms)
	Partial removal
	No removal
	Complete Removal

	Impoundments
	Drained; a smaller pond will remain in the south site and wetland areas established in both basins. Some residual retention of surface water may occur during extreme precipitation events
	No change
	Same as for Alternative A 

	River Channel
	Enhanced stream habitat in former lakebed and downstream
	Would not be restored
	Enhance stream habitat in former lakebed and downstream

	Funds Available?
	Yes
	Unknown but unlikely long term
	Partial (25-50%)

	Wetland/ 

Env. benefit
	Wetland restored; improved water quality downstream and ecological threat abated. 
	Remain impounded.  No improved ecological benefits in lakebed or downstream; continued ecological  risk downstream
	Wetland restored; improved water quality downstream and ecological threat abated.

	Acceptable to Owner
	Yes
	No
	No

	Costs
	$125,000
	$15,000 per year indefinitely
	$300,000 (+)


3. Chapter III   Affected Environment
  3.1 and 3.2  Physical Characteristics and Biological Environment


The Mukwonago River Watershed is a large ecosystem made up of aquatic, wetland and upland habitats that range over 55,000 acres (86.2 square miles).  From the headwater area of this proposed project, both impoundments flow down stream about a quarter of a mile and join in the natural, original river channel of Crooked Creek.  Crooked Creek flows for about a mile down stream, crossing under Nature Road, into the 86 acre Lulu Lake.  Lulu Lake is a glacial lake, with depths over 40 feet, that supports a wide variety of aquatic species.  From Lulu Lake the water flows down stream to Eagle Springs Lake, an impounded shallow recreation lake.  From Eagle Spring Lake it flows through open river to Lower Phantom Lake and then continues in a southeasterly direction before its confluence with the Fox Fiver  which flows into the Illinois River and then the Mississippi River.  


The Mukwonago River system includes the Chapter NR 102-designations as Exceptional Resource Water for Lulu Lake, situated immediately upstream of Eagle Spring Lake, the Outstanding Resource Water for the Mukwonago River. The Mukwonago River system, including its Lakes and tributaries, supports a variety of fishes, mussels, and other aquatic organisms, including state-listed threatened and endangered species and species of special concern.


In recognition of the diverse and sensitive nature of the Mukwonago, The Nature Conservancy has focused its river protection efforts on this stream system, including its component lakes and impoundments. This grass-roots protection effort is supported by the Mukwonago River Initiative, a consortium of public and private groups and individuals including Walworth and Waukesha Counties, Waukesha Land Conservancy, Friends of the Mukwonago River, local Lake Management Districts, NRCS, DNR, SEWRPC and local municipalities who have collectively done much to ensure that local decision-makers acknowledge this special status and incorporate due recognition of its unique character in their land use decisions.


Lacustrine surface water systems comprising portions of the Mukwonago River system include Lulu Lake, an 84-acre lake located in the Town of Troy in Walworth County; Eagle Spring Lake, a 311-acre lake located in the Town of Eagle in Waukesha County; and, Lower Phantom Lake, a 433-acre lake located in the Town and Village of Mukwonago in Waukesha County. These Lakes are drainage lakes situated in the middle and lower reaches of the Mukwonago River system, respectively, and, as such, are influenced by, and in turn influence, the aquatic environment of both the upstream and downstream portions of the Mukwonago River. Beulah Lake, a 834-acre drained lake located in the Town of East Troy in Walworth County, and Upper Phantom Lake, a 107-acre drained lake located in the Town of Mukwonago in Waukesha County, are major lakes tributary to the Mukwonago River system that drain to the River through short segments of stream.

The importance of the lentic ecosystems is reflected in the existence of three Chapter 33, Wisconsin Statutes, and public inland lake protection and rehabilitation districts on or adjacent to the Mukwonago River. The Eagle Spring Lake community is one such community served by a lake management district, while the Phantom Lakes, including both Upper Phantom and Lower Phantom Lakes, are another such community. The Lake Beulah community also has established a public inland lake protection and rehabilitation district serving that water body, whose outlet drains through the Lake Beulah Outlet to the lower middle reaches of the Mukwonago River, between Eagle Spring Lake and Lower Phantom Lake. 

In terms of the major lakes that lie astride the Mukwonago River, both Eagle Spring Lake and Lower Phantom Lake are augmented water bodies, whose surface elevations have been increased by impoundments in order to provide for more diverse economic and recreational use of these waters. Initially, these impoundments were working waters, with the water elevation change providing power for mills and other endeavors. More recently, these impoundments maintain water levels for the benefit of the riparian communities who utilize these waters for both active and passive recreational pursuits. A lake management plan has been prepared and adopted by the Eagle Spring Lake Management District,
 and a lake management plan for the Phantom Lakes is in the final stages of publication.
 

While these plans provide the lake communities with detailed knowledge concerning the lake systems, data on the River linking these water bodies, while numerous, remain distributed among agencies and data collecting entities. Consequently, a comprehensive river protection planning effort is currently underway by SEWRPC. 

  3.2.1 Habitat/vegetation  

The Mukwonago River originates in several head water areas in Waukesha and Walworth Counties. Two of the areas that contain a significant proportion of the source waters are the spring fed headwaters west of Lulu Lake, which are located on protected properties in U.S. Public Land Survey Sections 3 and 10 of Town 4 North, Range 17 East on TNC and State of Wisconsin properties in the Lulu Lake SNA.  


Several of the large volume spring sources are impounded allowing the cool water to warm before being discharged down stream. Once the water is discharged it flows through a variety of significant habitats including Deep Marsh; Southern Sedge Meadow; Shrub Carr; Calcareous Fen; Southern Tamarack Swamp; and Emergent (shallow) Marsh; In addition, the uplands surrounding the riparian and wetland systems through which the Mukwonago River flows are comprised of high quality woodlands comprised of Southern Oak Forest and Oak Savannah, with scattered Prairie Openings.  Vegetation through out the 3000 protected acres  of Lulu Lake SNA is of extremely high quality, predominantly native, and highly diverse, as documented in the Regional Natural Areas and Critical Species Habitat Protection and Management Plan for Southeastern Wisconsin, published by SEWRPC in September 1997.  The protected properties of the SNA are actively managed to control invasive species and to maintain the quality habitat throughout.  

  3.2.2 Threatened, Endangered, and Candidate Species.  


The Mukwonago River System has been documented to contain numerous species of state listed threatened, endangered or special concern species of plants and animals.  The species of concern in the project area are noted below.  The surrounding wetlands and uplands, although highly diverse in species composition, and containing rare species, were determined to not be directly affected by the proposed project actions,

Threatened or Endangered Species:
Although there are numerous occurrences of rare species in the LuLu Lake State Natural Area and Mukwonago River System, including many listed and special concern plants and animals, the only threatened, endangered or special concern species known to occur in or around the ponds are;

Blandings Turtle 
Emydoidea blandingii

State Threatened

Lake Chubsucker
Erimyzon sucetta

State Special Concern

Both the Least Darter (Etheostoma microperca), State Special Concern, and the Lake Chubsucker are also known to occur downstream from the outlets of the ponds.

To avoid impacts to the Blanding’s Turtle the drawdown will be conducted prior to their hibernation period, and berm removal will occur at a time of year when they are not active.  If this is not possible, turtle fencing will be installed prior to their active period to ensure no turtles get into the berm removal area.  The Bureau of Endangered Resources concurs that these actions will avoid impacts to Blanding’s Turtle.

The drawdown and loss of the south pond will directly impact the Lake Chubsucker a state Special Concern Species.  However, the Bureau of Endangered Resources has stated that since this species occurs downstream in Crooked Creek and in Lulu Lake and throughout the Mukwonago River System that the loss of the small population within the south pond is not significant to the overall population in the state and would be acceptable given the benefit to water quality that will positively impact the populations of this species downstream.  Since this is a Special Concern Species no incidental take authorization is required.

Impacts to the Least Darter and Lake Chubsucker downstream will be avoided by strict erosion and sediment control during the drawdown and berm construction. 

The Mukwonago River System has been documented to host 66 species of fish and 15 species of mussels, those threatened, endangered, and special concern species are noted below.   These species occur further downstream, within the Mukwonago River System and will be positively impacted by the project.

Fish 

Starhead Topminnow 

Slender Madtom 

Pugnose Shiner

 Least Darter 


Lake Chubsucker

Banded Killifish

Longear Sunfish

Greater Redhorse



Mussels

Villosa iris 


Venustaconcha ellipsiformis 
Pleurobema sintoxia

Alasmidonta viridis

Alasmidonta viridis

Herptiles

Blanding's Turtle

There are no federally listed or candidate species or critical habitats that occur in or adjacent to the project area, or within the Mukwonago River System.

  3.2.3 Other Wildlife Species


A quantitative field inventory of amphibians, reptiles, birds, and mammals was not conducted as a part of this evaluation. However, prior to the formulation of the watershed-based lake management plans for Eagle Spring Lake and the Phantom Lakes, a field reconnaissance was undertaken by the WDNR during July 1992.  Based upon this inventory, a listing of those species which were once present in the drainage area; those species which may still be present under currently prevailing conditions; and those species which may be expected to be lost or gained as a result of urbanization within the area is documented in SEWRPC Community Assistance Planning Reports No. 226, A Lake Management Plan for Eagle Spring Lake, Waukesha County, Wisconsin, and No. 230, A Lake Management Plan for the Phantom Lakes, Waukesha County, Wisconsin, Volume One, Inventory, and Volume Two, Alternatives and Recommended Plan, published in October 1997 and January 2006, respectively.

Given the rural nature of all but the immediate shoreland areas of the Lakes, many animals and numbers of waterfowl commonly inhabit areas of the watershed, especially in the still undeveloped areas of the lake shores and upstream of Eagle Spring Lake.  Blanding’s turtle, a Wisconsin State threatened species, is resident in Lulu Lake and the proposed project area.  Mink, muskrat, beaver, white-tailed deer, red and grey fox, grey and fox squirrel, and cottontail rabbits are mammals reported to frequent the area.  Mallards, wood duck, and blue-winged teal are the most numerous waterfowl and are known to nest in the area.  Many game birds, songbirds, waders, and raptors also reside or visit the Lake and its environs.  Sandhill cranes and loons are notable migratory visitors.  In addition, bald eagles, trumpeter swans, osprey, black terns, loggerhead shrikes, peregrine falcons, barn owls, and Cooper’s hawks—all threatened or endangered species—have been reported to have been seen in the vicinity of Eagle Spring, Lulu and the Phantom Lakes.

Amphibians and reptiles are vital components of the ecosystem in an environmental unit like the Mukwonago River basin.  Examples of amphibians native to the area include frogs, toads, and salamanders.  Turtles and snakes are examples of reptiles common.  SEWRPC lists 15 amphibian and 17 reptile species normally expected to be present in the Eagle Spring Lake and Phantom Lakes areas under present conditions.  Most amphibians and reptiles have definite habitat requirements which are adversely affected by advancing urban development as well as by certain agricultural land management practices.  Restoration of the stream and wetland system proposed herein, are important mechanisms in ensuring the continued ecological integrity of these communities in the Basin.

Fish surveys were conducted by the WDNR in the summer of 2007 and found the following fish species to be in the impoundments:  Bowfin; Brown Bullhead; Yellow Perch; Lake Chubsucker; Pumpkinseed; Bluegill; Golden shiner; Common Shiner; Flathead Minnow; Central Mudminnow; Yellow bullhead; Green sunfish.  

A large number of birds, ranging in size from large game birds to small songbirds, are found in the area.  The Lakes and their drainage areas support significant populations of waterfowl, including mallard and teal.  Larger numbers move through the drainage area during seasonal migrations when most of the regional species may also be present. More than 190 species of bird have been reported to utilize this watershed and its associated lake and stream systems.

Because of the mixture of lowland and upland woodlots, wetlands, and agricultural lands still present in the area, along with the favorable summer climate, the area supports many other species of birds.  Hawks and owls function as major rodent predators within the ecosystem.  Swallows, whip-poor-wills, woodpeckers, nuthatches, and flycatchers, as well as several other species, serve as major insect predators.  In addition to their ecological roles, birds serve as subjects for bird watchers and photographers.

A variety of mammals, ranging in size from large animals like the northern white-tailed deer to small animals like the pygmy shrew, are found in the Eagle Spring Lake area.  A total of 37 mammals have ranges that are known to extend into the area.

3.3 Land Use


The property is currently owned and managed by The Nature Conservancy and is contiguous to the dedicated State Natural Area (SNA) referred to as Lulu Lake SNA with a total combined protected SNA project totaling over 3000 acres. The property is protected in perpetuity under the guidelines of the SNA program and approved management plans.  The State Natural Areas Program has approved this proposed project and it is consistent with restoration efforts identified in the Lulu Lake Management Plan. The Nature Conservancy property at large is open to the public for recreational activities including hiking, bird watching, cross county skiing, and deer hunting.  Fishing is allowed on navigable waters of the Mukwonago River and in the lakes (Lulu Lake, the upperstream-most lake, is located about 1 mile down stream from the impoundments).  The impoundments themselves are not open to the public for fishing, and thus the public will not lose any fishing access opportunities as a result of this project.  

3.4 Cultural/Paleontological Resources


There are no noted or known cultural or paleontological resources that will be affected or altered by the undertaking of any of the alternatives considered in the detailed analysis.  

3.5 Local Socio-economic Conditions;


The impoundments and berms are entirely owned by The Nature Conservancy.  During periods of time when the north impoundment’s water level is at its highest, a small area of the impoundment is on private property. The private land owner who will be impacted has been informed of the possibility of dam removal.


The two impoundments are not open to the public for fishing, so the removal of the ponds will not impact this as an available recreation activity.  The property is open to the public for other recreational activities, and the people of the local community that hike and hunt deer on the property are used to seeing the two ponds.  Some of these individuals may be disappointed to see the impoundments drawn down due to aesthetically enjoying the ponds rather than the resulting naturalized stream corridor and wetlands.  Some may also be disappointed as the berm is frequently used as a hiking path which will no longer be available after the restoration.  However, they are not visible from public roads and thus there will not be aesthetic impacts to the majority of the surrounding landowners and visitors.  


The impoundments as they exist do not, nor will after any alteration, have any impact economically on the local community.

4. Environmental Consequences 

  4.1 Alternative A (Proposed Action)


A drawdown of the impoundments to historic water levels (leaving only small pools in the currently impounded areas), followed by the permanent removal of significant portions of the dams and restoration of the headwater wetlands has been identified as the most ecologically sound option for the site. (Based upon the collective professional opinions of staff from TNC, DNR, USFWS, NRCS and others after an on site meeting in March 2006 and subsequent planning meetings in spring 2007.) The basic actions involved are described in section 2.2. 

    4.1.1 Habitat Impacts.  


•Down stream waters will be permanently protected from the current risk of being subject to sediment pulse in the event of a breach of either dam.  


•Water that is being supplied to the Mukwonago River is expected to be restored to a, historical temperature providing benefits for temperature sensitive species in the river.


•Wetland restoration will result in additional habitat for wetland species.


• All wetland and upland habitat restorations alternatives will employ the use of genetically compatible, native Wisconsin plant species characteristic of the Mukwonago River System.  The Nature Conservancy has compiled detailed species lists for the surrounding area and is working to develop appropriate high quality planting lists that will be compatible with the system at large.  The seeding may be done with adaptive management techniques and conducted over several years.  


•There will be a loss of lake habitat and pond conditions.   

    4.1.2 Biological Impacts

•Direct positive impacts are expected for temperature sensitive fish species that exist in the Mukwonago River, including starhead topminnow, slender madtom, pugnose shiner, least darter, lake chubsucker, and banded killifish. 


• Potential for invasive species to colonize new lakebed and berm areas.  Invasive species will be monitored and controlled to the extent possible.


•Pond species will be displaced to adjacent impoundments downstream and riverine species will move upstream into the new stream habitat. 


•Reduced risk to species downstream as a result of sedimentation from berm failure. 


•The fish species that will be lost in the pond habitat are all fishes with healthy populations elsewhere through out the Mukwonago River system and will not result in an overall loss of diversity to the system.   
   4.1.3 Listed, Proposed, and Candidate Species  

See section 3.2.2 above

  4.1.4 Cultural/Paleontological Resources:  see general statement in section 3.4 above
   4.1.5 Environmental Justice:  
This alternative will not have a negative impact on the human environment.  Nor will the alternative have a negative impact on a minority population or ethnic group.  Nor will the alternative negatively impact the economically disadvantaged because there are no human inhabitants on the land for the proposed project.
    4.1.6 Cumulative Impacts  

This alternative would result in the restoration/re-creation of historic habitat and habitat opportunities. The restored habitat would be stable except under extreme climatic conditions when there might be a possibility of ponding behind the remnants of the berm(s).  There will be a permanent loss of the ponds.  The risk of a breech and subsequent sedimentation down stream will be permanently mitigated. 

 4.2 Alternative B (no action)


This action would leave the berms unaltered, and both impoundments in place.  Management actions are described in section 2.2.  

    4.2.1 Habitat Impacts   


Option B would mitigate some of the risk associated with construction actions resulting from breaching the dams and potential down stream sedimentation event, but most likely would not with stand an unusually high rain event, and therefore cause an uncontrolled breach. Option B also would offer no relief to the ongoing warming of the spring waters within the impoundments prior to discharge down stream.  Notwithstanding, maintenance of the lentic environment upstream of the dams would continue to provide open water area for migratory and resident waterfowl and other wildlife, until such a time as the berms failed.  

    4.2.2 Biological Impacts.    Option B would maintain the additional open water habitat of the impounded areas upstream of the berms.  Based upon a 2007 WDNR fisheries survey, the areas upstream of the berms provide habitat for warm water fishes common within the Mukwonago River basin.  Under this alternative there is a significant risk to species currently down stream of the impoundments from a failure of one or both of the berms. Many species sensitive to siltation live in the river down stream and could be permanently negatively impacted by a large pulse of silt.  

    4.2.3 Listed, Proposed, and Candidate Species   
               See section 3.2.2 above


    4.2.4 Cultural/Paleontological Resources:  see general statement in section 3.4 above.  
    4.2.5 Environmental Justice – In the event of an unusually high rain event (100 year or 500 year flood) it is possible that a catastrophic dam failure could cause flooding down stream to roads potentially threatening life and property.  

    4.2.6 Cumulative Impacts

  
The high probability of failure of the berm (s) leads to heightened risk to down stream species habitat.  The continuation of artificial conditions upstream of the berms continues to have a potentially negative impact on of the down stream reaches of the Mukwonago River system.  Warming of the ground water flows into the impoundments incrementally increases down stream water temperatures.  Ongoing site maintenance costs are incurred.  Because of the likelihood of eventual berm failure, the risk to down stream ecosystems is high, leading to loss of ecosystem values if berm failure(s) occurs.   Option B would further result in the need for intensive monitoring and maintenance of dams and outflow structures and the continued down stream ecological threat.  

  4.3 Alternative C  


Actions would be equal to Alternative A, but with complete removal of the berms. The basic actions involved are described in section 2.2. 

    4.3.1 Habitat Impacts


•Down stream waters will be permanently protected from the current risk of being subject to a sediment pulse in the event of a breach of either dam.


•Water that is being supplied to the Mukwonago River will likely be restored to historical temperature providing benefits for temperature sensitive species in the river.


•Wetland restoration will result in additional habitat for wetland species.


• All wetland and upland habitat restorations alternatives will employ the use of genetically compatible, native Wisconsin plant species characteristic of the Mukwonago River System.  


•There will be a loss of lake habitat and pond conditions.   

    4.3.2 Biological Impacts


•Likely direct positive effects for temperature sensitive fish species that exist in the Mukwonago River, including starhead topminnow, slender madtom, pugnose shiner, least darter, lake chubsucker, and banded killifish.  


• Potential for invasive species to colonize new lakebed and berm areas.  Invasive species will be monitored and controlled to the extent possible.

•Pond species will be displaced downstream to adjacent impoundments and riverine species will move upstream into the new stream habitat. 


•Reduced risk to species downstream as a result of sedimentation from berm failure. 

    4.3.3 Listed, Proposed, and Candidate Species


See section 3.2.2 above
    4.3.4 Cultural/Paleontological Resources:  


                      Option C would cost significantly more to undertake, and would likely result in a large financial burden to The Nature Conservancy, and will result in requesting a greater amount of public assistance funding that could be otherwise spent on other projects.  See also general statement in section 3.4 above

  4.3.5 Environmental Justice This alternative will not have a negative impact on the human environment.  Nor will the alternative have a negative impact on a minority population or ethnic group.  Nor will the alternative negatively impact the economically disadvantaged as there are no inhabitants living in the area of the proposed project.

    4.3.6 Cumulative Impacts


Complete removal of the berms leads to the restoration/re-creation of historic habitat and habitat opportunities both upstream and downstream of the project site.  The site is stable, minimizing risk of downstream impacts, even under extreme events.  However, this alternative is costly with limited additional benefit beyond that incurred as a result of implementation of Alternative A.  Consequently, the additional costs do not appear to be warranted, given the limited additional benefits to be achieved in terms of stability of the restored/re-created systems.  

4.4 Summary of Environmental Consequences by Alternative (Table)
	Characteristic
	1. Proposed Alternative - Draw down both ponds, partially remove berms, restore stream channels, and restore wetlands in the former lake beds and berm areas
	2. No Action – 

Maintain berms and water levels
	3. Draw down both ponds, fully remove berms, restore stream channels, and restore wetlands in the former lake beds and berm areas.

	Habitat Impact
	Restoration/re-creation of lotic habitat and associated wetland and floodland habitat; incomplete removal of berm may lead to periodic ponding during extreme events;  loss of pond habitat; lower downstream water temperatures 
	Artificial lentic habitat maintained; risk from possible failure remains
	Restoration/re-creation of lotic habitat and associated wetland and floodland habitat; natural flow conditions restored;  loss of pond habitat;  lower down stream water temperatures

	Biological Impact
	Restoration of historic habitat conditions provides extended habitat for cold water riverine species and wetland species; periodic, artificial ponding under extreme events may temporarily disrupt this habitat
	Artificial ponds maintained, providing habitat for warm water species and other lake-dwelling and lake-related species not naturally present in this area
	Restoration of historic habitat conditions provides extended habitat for cold water riverine species and wetland species

	Listed Species Impact
	Range of riverine species extended; floodland/wetland flora has enhanced range; periodic, artificial ponding under extreme events may temporarily disrupt this habitat
	Riverine and wetland species continue to be excluded from their historic range; down stream species risk inundation upon failure of the berm(s)
	Range of riverine species extended; floodland/wetland flora has enhanced range

	Cultural Resource Impact
	None known
	None known
	None known

	Environmental Justice Impact
	None known
	None known
	None known

	Cumulative Impact
	Restoration/re-creation of historic habitat and habitat opportunities; loss of pond habitat; site is stable except under extreme conditions where there is a slight risk of ponding
	High risk of failure of the berm(s) leads to heightened risk to down stream critical species habitat; artificial conditions are preserved upstream of the berms
	Restoration/re-creation of historic habitat and habitat opportunities; loss of pond habitat;  site is stable

	Financial Impact
	This alternative has a slight risk under extreme conditions, but provides essentially similar benefits to those of Alternative C but at lower cost
	Ongoing site maintenance costs are incurred; risk to down stream ecosystems is high in event of berm failure (substantial amounts of public and private $ has gone into protecting these down stream resources) 
	Costly with limited additional benefit beyond that incurred as a result of implementation of Alternative A
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6. Consultation and Coordination with the Public and Others

March 2006:  The Nature Conservancy convened a meeting of professional partners to view the two dams at Crooked Creek, and explore various options, risks, and opinions of how to manage the dams, the impoundments and the head water area.  Staffs from the Nature Conservancy, NRCS, USFWS, DNR and South East WI Regional Planning Commission were all present at the field visit, and the brainstorming meeting that followed.  This meeting and the opinions of the professionals present were the basis for determining options, and ultimately, what the best course of action would be.  The primary focus for discussion was on maintaining the high quality ecological integrity of down stream resources by avoiding down stream sedimentation, managing water temperatures, and mitigating risk posed by compromised structural integrity of the berms.

Direct coordination with the adjacent DNR SNA land managers and staff has been continuous since the beginning.  

March 2007:  Conversations with Area DNR Dam Safety Engineer resulted in approval for a  permit for “Temporary Partial Drawdown” to mitigate risk of catastrophic dam failure

June 20007:  TNC convened a meeting of above partners again, including DNR Dam Safety Engineers and DNR Wetland Permitting staff to discuss engineering options for disabling the dam structures.  From this meeting it was confirmed that Alternative A was the most sound option both ecologically and practically.  This month the DNR also conducted Fish surveys in the ponds and immediately down stream to determine fish species composition.  These results confirmed that disabling of the dam structures is an ecologically sound option.  

July 2007;  DNR Dam Safety Engineer approves plan for a “Temporary Partial Drawdown” to be maintained until a more permanent plan is determined, and also to extend the drawdown levels to historic levels.  

August 2007:  Consultation with DNR Bureau of Endangered Resources to evaluate Threatened & Endangered species and species of special concern for the project.  Species concerns were addressed individually, and recommendations were made and incorporated into the Environmental Assessment. 

Ongoing;  The project discussions from beginning to current have involved comments and involvement from the WDNR State Natural Areas Program (SNA).  

7. Public Comment on EA and Response

Comments will be included after public review period.
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9.  Attachments 

•Proposed Engineering plans for Alternative A

•Project site map

Attachment A  Proposed Engineering plans for Alternative A (applicable to Alternative C)
North Embankment—Phase I

Embankment Details:

Top of Embankment El = 828.5 ft

Max Pool Area = 5.4 ac 

Pool Elevation at Open Inlet of Structure = 827.0 ft
Pool Area at 827.0 ft = 3.6 ac

Max Pool Elevation for Initial Breach = 824.5 ft

Pool Area at 824.5 ft = 1 ac

Drawdown:

The contractor is responsible for drawing down the pool area from 827.0 ft to 824.5 ft using one or two trash pump(s). Assuming (based on observation throughout the summer) a base flow of .3 cfs, it will take 5-6 days at a rate of 1 cfs (450gal/min) to draw the pool down to 824.5 ft which is .5 ft below the bottom of the planned breach.

Erosion and Sediment Control During Dewatering:

The contractor is responsible for using a float or installing a sump at the intake hose of the pump to prevent sediment from the being sucked off the bottom of the pool area. The outlet hose will be connected to a dewatering bag (must comply with 40 CFR 122.26) with a minimum capacity of 2250 gal/min. The sediment contained in the dewatering bag will be disposed of in the spoil location shown on page  5  of the construction plan. 

Erosion and Sediment Control During Excavation:

The contractor will install silt fence at the downstream toe of the embankment in the location shown on page  5  of the plan and at the bottom of the slope in the spoil disposal areas in the location shown on page  5  prior to starting excavation. After the breach is complete long term erosion control blanket (North American Green C125BN or equivalent) will be installed through the length of the breach and on the side slopes as shown on pages 6,7,8 of the plan.

Fiber filtration tubes (Terra-Tube or equivalent) will be installed on the upstream and downstream end of the breach as shown on pages 6,7,9 of the plan to trap sediment from the base flow until the remaining portion of the dam is removed and the historical channel is restored. The filtration tubes shall be disposed of offsite by the contractor.

South Embankment—Phase I

Embankment Details:

Top of Embankment El = 832.0 ft

Max Pool Area = 16 ac 

Pool Elevation at Siphon Limit = 828.0 ft

Pool Area at 828.0 ft = 7.9 ac

Max Pool Elevation During Initial Breach = 825.0 ft

Pool Area at 825.0 ft = 4 ac

Drawdown:

The contractor is responsible for drawing down the pool area from 828.0 ft to 825.0 ft using one or more trash pump(s). Assuming (based on observation throughout the summer) a base flow of .3 cfs, it will take 10-12 days at a rate of 1 cfs (450gal/min) to draw the pool down to 825.0 ft which is .5 ft below the bottom of the planned breach.

(Attachment A  continued)

Erosion and Sediment Control During Dewatering:

The contractor is responsible for using a float or installing a sump at the intake hose of the pump to prevent sediment from the being sucked off the bottom of the pool area. The outlet hose will be connected to a dewatering bag (must comply with 40 CFR 122.26) with a minimum capacity of 2250 gal/min. The sediment contained in the dewatering bag will be disposed of in the spoil location shown on page 10 of the construction plan. 

Erosion and Sediment Control During Excavation:

The contractor will install silt fence at the downstream toe of the embankment in the location shown on page 10 of the plan and at the bottom of the slope in the spoil disposal areas in the location shown on page 10 of the plan prior to starting excavation. After the breach is complete long term erosion control blanket (North American Green C125BN or equivalent) will be installed through the length of the breach and on the side slopes as shown on page 8,11,12, of the plan. Fiber filtration tubes (Terra-Tube or equivalent) will be installed on the upstream and downstream end of the breach as shown on page 9,11,12 of the plan to trap sediment from the base flow until the remaining portion of the dam is removed and the historical channel is restored. The filtration tubes shall be disposed of offsite by the contractor.

North Embankment—Phase II

Embankment Details:

Bottom of Breach Phase I El = 825.0 ft

Pool Elevation Top of Filtration Tube = 825.8 ft 

Pool Area at 825.8 ft = 1.3 ac

Max Pool Elevation During Dam Removal = 822.5 ft

Pool Area at 822.0 ft = .5 ac (or less)

Drawdown:

The contractor is responsible for drawing down the pool area from 825.8 ft to 822.5 ft using one or two trash pump(s). Assuming (based on observation throughout the summer) a base flow of .3 cfs, it will take 2-3 days at a rate of 1 cfs (450gal/min) to draw the pool down to 822.5 ft which is .5 ft below the bottom of the planned channel excavation.

Erosion and Sediment Control During Dewatering:

The contractor is responsible for using a float or installing a sump at the intake hose of the pump to prevent sediment from the being sucked off the bottom of the pool area. The outlet hose will be connected to a dewatering bag (must comply with 40 CFR 122.26) with a minimum capacity of 2250 gal/min. The sediment contained in the dewatering bag will be disposed of in the spoil location shown on page 5 of the construction plan. 

Erosion and Sediment Control During Excavation:

The contractor will install silt fence at the downstream toe of the embankment in the location shown on page 5 of the plan prior to starting excavation. 

Excavation:

Material will be removed from the existing embankment in the location shown on page 5 of the plan. Excavated material will be placed in the location shown on page 5 of the plan. Material will be removed to an elevation of 824 except for the channel restoration location.

(Attachment A  continued)

North Embankment—Phase II (cont)

Channel Details:

Bottom of Excavated Channel = 822.5 ft

Width of Excavated Channel = 4 ft

Depth of Excavated Channel = 1.5 ft

Width of Rock Lined Channel = 3 ft

Depth of Rock Lining = .5 ft

Bottom of Rock Lined Channel = 823.0 ft

Depth of Rock lined Channel = 1.0 ft

Channel Restoration/Stabilization:

The channel restoration will occur in the location shown on page 5 of the plan. The contractor will excavate a channel with a bottom width of 5 ft, a depth of 1.5 ft, and 2:1 side slopes as shown on page 13 of the plan. The channel will be lined with 6 inches of 3 inch clean stone over Class I non-woven geotextile. The length of the channel restoration will be approximately 50 ft or through the entire footprint of the dam. The lined channel will be 4 ft wide and 1.0 ft deep.

South Embankment—Phase II

Embankment Details:

Bottom of Breach Phase I El = 825.5 ft

Pool Elevation Top of Filtration Tube = 826.3 ft 

Pool Area at 826.3 ft = 5 ac

Max Pool Elevation During Dam Removal = 823.0 ft

Pool Area at 823.0 ft = 3 ac (or less)

Drawdown:

The contractor is responsible for drawing down the pool area from 826.3 ft to 823.0 ft using one or two trash pump(s). Assuming (based on observation throughout the summer) a base flow of .3 cfs, it will take 5-6 days at a rate of 1 cfs (450gal/min) to draw the pool down to 823.0 ft which is .5 ft below the bottom of the planned channel excavation.

Erosion and Sediment Control During Dewatering:

The contractor is responsible for using a float or installing a sump at the intake hose of the pump to prevent sediment from the being sucked off the bottom of the pool area. The outlet hose will be connected to a dewatering bag (must comply with 40 CFR 122.26) with a minimum capacity of 2250 gal/min. The sediment contained in the dewatering bag will be disposed of in the spoil location shown on page 10 of the construction plan. 

Erosion and Sediment Control During Excavation:

The contractor will install silt fence at the downstream toe of the embankment in the location shown on page 10 of the plan prior to starting excavation. 

Excavation:

Material will be removed from the existing embankment in the location shown on page 10 of the plan. Excavated material will be placed in the location shown on page 10 of the plan. Material will be removed to an elevation of 824.5 ft except for the channel restoration location.

(Attachment A  continued)

South Embankment—Phase II (cont)

Channel Details:

Bottom of Excavated Channel = 823.0 ft

Width of Excavated Channel = 4 ft

Depth of Excavated Channel = 1.5 ft

Width of Rock Lined Channel = 3 ft

Depth of Rock Lining = .5 ft

Bottom of Rock Lined Channel = 823.5 ft

Depth of Rock lined Channel = 1.0 ft

Channel Restoration/Stabilization:

The channel restoration will occur in the location shown on page 10 of the plan. The contractor will excavate a channel with a bottom width of 5 ft, a depth of 1.5 ft, and 2:1 side slopes as shown on page 13 of the plan. The channel will be lined with 6 inches of 3 inch clean stone over Class I non-woven geotextile. The length of the channel restoration will be approximately 50 ft or through the entire footprint of the dam. The lined channel will be 4 ft wide and 1.0 ft deep.

Blandings Turtle Avoidance Requirements:

If construction/excavation occurs prior to May 25th or after September 15th, no avoidance measures are needed. If construction occurs between May 25th and September 15th, turtle fence (modified silt fence) will be installed to keep turtles out of the project area, in the location shown on page 16 of the plan. The area will be inspected prior to construction activities and any turtles observed prior to or during construction will be moved to suitable aquatic habitat downstream of the project area.
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FISH SURVEY SUMMARY
· These are the results of the shocking run conducted on the Mukwonago River below the Crooked Creek Nature Conservancy pond.  Our starting point was the culvert at Nature Road and our ending point was the foot bridge that crosses the river upstream from Nature Road.  The date of the run was 6-25-2007 and the stream shocker was used. Surveys conducted by Susan Byler with WIDNR.  

Species:

Quantity:

Largemouth Bass-              42              


Bluegill-                             28


Rock Bass-                          2    


Bowfin-                               5


Lake Chubsucker-               3


Bluntnose Minnow-          158  


Yellow Bullhead-                4


Johnny Darter-                     9


Fantail Darter-                     1


Banded Darter-                    1


Least Darter-                       2


Brook Stickleback               1

Notes:  Very hard walking in most spots of the stream due to deep mud.  The Largemouth Bass is most likely the top predator in the stream.  The size of these bass ranged from 3.5 to 12.0 inches with the majority of fish measuring between 8 and 11 inches.  It is likely that these Largemouth Bass as well as the Bluegills made their way upstream from Lulu Lake. Bluntnose Minnows were highly abundant and probably account for a large portion of the forage base in the stream.

· These are the results of the shocking run conducted on the Crooked Creek Nature Conservancy pond.  The date of the run was 6-20-2007 and the mini-boom shocker was used.

Species:                            Quantity:
Bowfin-                                   4

Brown Bullhead-                    4

Yellow Perch-                         2

Lake Chubsucker-                 10

Pumpkinseed-                        3

Bluegill-                                  1

Golden Shiner-                       4

Common Shiner-                    3

Fathead Minnow-                  1

Notes:  ½ hour shocking time, witnessed lots of small fish, too warm to shock effectively

· These are the catch results from 4 mini-fyke nets that were set in the Crooked Creek Nature Conservancy pond.  The nets were set on the morning of 6-21-2007 and lifted on the morning of 6-22-2007.

Net #1


Species:

Quantity:


Pumpkinseed-

        1


Yellow Bullhead-
        2


Golden Shiner-
        3


Central mudminnow-
        1

Net #2


Species:

Quantity:

Pumpkinseed-
                   54


Yellow Bullhead-
        1


Golden Shiner-
       21


Lake Chubsucker-
        4


Yellow Perch-
                    2


Green Sunfish-
        2

Net #3

Species:

Quantity:

Pumpkinseed-

       11


Brown Bullhead-
        1


Golden Shiner-
       87


Lake Chubsucker
        5


Fathead Minnow-
        4

Net #4

Species:

Quantity:

Bowfin-
                    1


Pumpkinseed-
                  122


Yellow Bullhead-
        1


Brown Bullhead-
        1


Golden Shiner-
       73


Lake Chubsucker-
        1


Green Sunfish-
        1
Total catch from all 4 nets

Species:

Quantity:

Bowfin-

        1


Pumpkinseed-

      188


Yellow Bullhead-
        4


Brown Bullhead-
        2


Golden Shiner-
      184


Lake Chubsucker-
       10
                     


Yellow Perch-                     2


Green Sunfish-
        3


Fathead Minnow-
        4


Central Mudminnow-         1

Notes:  Almost all panfish specimens were very small, very few adults found.  No gamefish species were found.  It seems that the Bowfin would be the top predator in the pond, and Golden Shiners were the most abundant forage species.  Approximately 10 Painted turtles, 2 Snapping turtles and 1 Stinkpot turtle were captured and removed from our nets.  Many other turtles were seen in the pond.  Green frogs were also very abundant. 

WETLAND PLANTING SUMMARY

Below is a summary of the species and amounts (in lbs) of seed planted in the North Impoundment
	Latin Name
	Common Name
	North Impond.
	Amount of seed

	 
	 
	 
	 

	 
	 
	 
	 

	Andropogon gerardi 
	Big bluestem
	X
	2

	Angelica atropurpurea
	Angelica
	X
	1

	Asclepias incarnata
	Marsh milkweed
	X
	0.5

	Aster junciformis
	Rush aster
	X
	small amt.

	Aster novae-angliae
	New England aster
	X
	2

	Aster puniceus 
	Red-stem aster
	X
	4

	Bidens sp
	Beggar's ticks
	X
	0.5

	Bromus ciliatus
	Cilitated brome grass
	X
	1

	Calamagrostis canadensis 
	Canada bluejoint
	X
	0.5

	Carex hysterinica
	Bottlebrush sedge
	X
	4.34

	Carex scoparia
	Lance-fruited oval sedge
	X
	3.84

	Chelone glabra
	Turtlehead
	X
	0.5

	Cirsium muticum
	Swamp thistle
	X
	1

	Cladium mariscoides (U) **
	Twigprush
	X
	4

	Eupatorium maculatum
	Joe Pye weed
	X
	10

	Eupatorium perfoliatum 
	bonset
	X
	4

	Gentiana procera (R) **
	Lesser fringed gentian
	X
	trace

	Helenium autumnale 
	Sneezeweed
	X
	1

	Iris virginica
	Blueflag iris
	X
	0.25

	Juncus dudleyi
	Dudley's rush
	X
	0.32

	Lathyrus palustris 
	Marsh vetchling
	X
	trace

	Lilium michiganense
	Michigan lily
	X
	trace

	Lycopus uniflorus
	Water -horehound
	X
	0.25

	Oxypolis rigidior
	Cowbane
	X
	1

	Parnassia glauca
	Grass of Parnassus
	X
	0.5

	Potentilla fruticosa
	Shrubby cinquefoil
	X
	0.5

	Pycnanthemum virginianum
	Mountainmint
	X
	3.3

	Scirpus validus
	Softstem bulrush
	X
	0.5

	Solidago ohioensis (R) **
	Ohio goldenrod
	X
	1.34

	Solidago riddellii
	Riddell's goldenrod
	X
	trace

	Solidago uliginosa
	Bog goldenrod
	X
	0.84

	Sorghastrum nutans
	Indian Grass
	X
	6.4

	Spiraea alba
	Meadowsweet
	X
	0.5

	Thalictrum dasycarpum
	Tall meadow rue
	X
	1.44

	Thelypteris palustris
	Marsh fern
	X
	1

	Zizia aurea 
	Golden Alexanders
	X
	1.32


Below is a summary of the species and amounts (in lbs) of seed planting in the South Impoundment 

	Latin Name
	Common Name
	10723 South Impond.
	Amount seed planted

	 
	 
	 
	 

	 
	 
	 
	 

	Aster novae-angliae
	New England aster
	X
	2

	Aster puniceus
	Red-stemmed aster
	X
	4

	Bidens cernua
	Nodding beggar's ticks
	X
	0.5

	Calamagrostis canadensis
	Canada bluejoint
	X
	7

	Carex comosa
	Bristly sedge
	X
	4.8

	Carex hystricina
	Porcupine sedge
	X
	3.2

	Carex scoparia
	Lance-fruited oval sedge
	X
	3.2

	Elymus virginicus
	Virginia Wild Rye
	X
	8

	Epilobium strictum (R) **
	Down willow herb
	X
	1

	Eupatorium maculatum
	Joe Pye weed
	X
	10.5

	Eupatorium perfoliatum 
	bonset
	X
	4.5

	Gentiana
	 
	X
	0.2

	Helenium autumnale
	 
	X
	1

	Juncus dudleyi
	Dudley's rush
	X
	0.4

	Lycopus uniflorus 
	Water horehound
	X
	0.25

	Mimulus ringens
	Monkey flower
	X
	0

	Pedicularis lanceolata
	Fen lousewort
	X
	0.13

	Potentilla fruticosa
	Shrubby cinqefoil
	X
	0.5

	Pychanthemumuirsihrau
	 
	X
	3

	Scirpus cyperinus
	Woolgrass
	X
	20

	Scirpus validus
	Softstem bulrush
	X
	0.5

	Solidago riddelli
	Riddell's goldenrod
	X
	0.8

	Spartina pectinata
	Cord Grass
	X
	8

	Thelpteris palustris
	Marsh fern
	X
	2

	Triadenum fraseri
	Marsh St John's wort
	X
	0.25

	Verbena hastata 
	Blue vervain
	X
	3.7

	Veronicastrum virginicum
	Culvers root
	X
	0.6


ENGINEERING PLANS
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� Crooked Creek refers to the section of river from the impoundments discussed in this document, to Lulu Lake.  The Mukwonago River is referred to the river from the outlet of Lulu Lake down stream.     


�SEWRPC Community Assistance Planning Report No. 226, A Lake Management Plan for Eagle Spring Lake, Waukesha County, Wisconsin, October 1997.


�SEWRPC Community Assistance Planning Report No. 230, A Lake Management Plan for the Phantom Lakes, Waukesha County, Wisconsin, Volume One. Inventory Findings; Volume Two. Alternatives and Recommended Plan, April 2005.
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