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BACKGROUND 

Lake Independence is among one of the most visible and highly valued recreational water bodies 

in Hennepin County.  The lake is a primary destination for outdoor recreational opportunities such as 

boating, fishing, swimming, and hiking.  Three Rivers Park District owns and operates the Baker Park 

Reserve that provides 4,500 feet of public accessible shoreline on Lake Independence.  The Baker Park 

Reserve has two swimming beaches, a public watercraft access, fishing piers, picnic and playground 

areas, trails, and a campground area.  The YMCA Camp Ihduhapi is also located on the lake shoreline 

providing a variety of outdoor recreation programs and educational opportunities.  Despite being a 

popular recreational destination, the lake has had degraded and undesirable water quality conditions 

that inhibit recreational use.  During the summer, the lake frequently has severe algae blooms resulting 

in poor water clarity.  These algae blooms are caused by the high phosphorus concentrations within the 

lake.  The lake has subsequently been listed as impaired for excessive nutrients by the MPCA in 2002 

due to these poor water quality conditions.   

 

A Lake Independence Total Maximum Daily Load and Implementation Plan was completed in 

2007 by Three Rivers Park District in partnership with the Pioneer-Sarah Creek Watershed Management 

Commission to identify the various sources of nutrient loading impacting the water quality of the lake.  

The TMDL study identified phosphorus loading from the watershed as the main cause of the 

impairment, and emphasized phosphorus load reductions from the watershed as the primary means to 

improve water quality in the lake to meet state water quality standards.  Shoreline stabilization on Lake 

Independence was identified as a potential source of watershed phosphorus loading that needs to be 

addressed.  Shoreline erosion directly deposits sediment and phosphorus into the lake without being 

treated.  Consequently, it becomes critical to identify those areas that are considered high risk for 

erosion along the lake shoreline.   

 

The City of Medina had a subwatershed assessment analysis completed to identify best 

management recommendations for phosphorus load reductions flowing into Lake Independence and 

Lake Ardmore (Ardmore Area Subwatershed Stormwater Retrofit Analysis 2016).  A project identified as 

a top priority in the urbanized portion of the subwatershed assessment was shoreline 

restoration/stabilization for Lake Independence located near Lakeshore Park on both sides of a 

residential boat access.  The erosion is approximately 160 linear feet in length and is estimated to 

contribute approximately 2 pounds of phosphorus loading per year to Lake Independence.  The project 

proposes to stabilize the shoreline using a combination of rip rap and native plantings.  It is anticipated 

that the project will protect the Lakeshore Park shoreline from further erosion caused by wind and wave 

action.  Specific details of the project are further described in the following section. 

     

 

 

 



PROJECT 

Lake Independence shoreline restoration was proposed at Lakeshore Park in the City 

of Medina to reduce shoreline erosion.  The project addressed significant erosion along 160 

linear feet of shoreline located within Lakeshore Park (Figure 1 & 2).  The erosion 

contributes approximately 2 pounds of phosphorus loading per year to Lake Independence.  

The project protects the shoreline from continuous wind and wave action as well as ice 

scour by installing a combination of riprap and native plantings.   

 

 

Figure 1: Lakeshore Park shoreline restoration site location. 

 

 

Figure 2:  Lakeshore Park proposed shoreline restoration/stabilization area.       



The riprap was installed to an elevation of active erosion in accordance with the 

Minnesota Department of Natural Resources permit conditions.  There was approximately 50 

to 60 cubic yards of 6-inch to 30-inch boulder riprap installed on top of geotextile filter 

fabric (Figure 3).  The riprap and geotextile fabric protected the shoreline from wind and 

wave action to the Ordinary High Water Level (OHWL) elevation.  The riprap extended 

approximately 6 feet waterward to protect the shoreline from ice scour.   

 

Figure 3:  Design for shoreline stabilization. 

 

Site preparation for native plantings included buckthorn and noxious weed 

management.  After removal of buckthorn and noxious weeds, erosion control blanket was 

installed along the shoreline above the OHWL for preparation of native plantings.  Native 

plantings along the shoreline included live stakes of dogwood and willow as well as native 

grasses and flowers.  The location of plantings for specific native species are detailed in the 

design plans (Figure 4).  Those disturbed areas without native plug plantings were seeded 

with Minnesota Native Landscape Lakeshore Mix. The established root system from native 

plantings and seed mix germination will provide soil stabilization and prevent soil erosion.    



 

Figure 4: Design drawings for native plantings.   

 

The Lakeshore Park shoreline restoration/stabilization project was completed in the 

summer of 2020 (Figure 5).  It is anticipated that shoreline restoration will reduce future 

erosion attributed to wind/wave action and ice scour for estimated project life expectancy of 

20 years.  The project will require annual maintenance to ensure the establishment of a 

diverse native plant community to stabilize shore bank soils above the armor riprap 

elevation.  It is estimated that the project will reduce phosphorus loading by approximately 

2 pounds/year.  This is a reduction of 40 pounds for the 20-year estimated life expectancy 

of the project.  The total costs to complete the project was $35,312.52.  The overall cost 

benefit analysis was approximately $883 per pound of phosphorus removed each year.  The 

project was a partnership collaborative effort with the City of Medina, Hennepin County, 

Pioneer-Sarah Creek Watershed Management Commission, and the Board of Water and Soil 

Resources.  

 



 

 

Figure 5: Lakeshore Park shoreline restoration project completed in 2020.  
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BACKGROUND 

Ardmore Lake is small 14-acre private lake in the City of Medina that has degraded 

water quality.  The lake was listed on the MPCA’s impaired water’s list for excessive 

nutrients in 2016.  It has been classified as a “deep lake” with a maximum depth of 24 feet.  

However, the lake functions more like a “shallow lake” having 75% surface area with depths 

less than 15-feet.  The lake has average annual in-lake phosphorus concentration that 

ranges from 150 to 350 µg/L.  These concentrations are conducive for severe algae blooms 

that persist throughout the summer.  The Ardmore Lake poor water quality potentially 

impacts the downstream water quality of Lake Independence since the two lakes are 

directly connected through a channel.  Lake Independence was also listed as impaired for 

excessive nutrients in 2002.  The Lake Independence TMDL completed in 2007 indicated 

that the Ardmore Lake watershed accounts for approximately 6% of the total watershed 

load.  Consequently, management efforts to improve the water quality of Ardmore Lake 

would subsequently benefit the water quality downstream into Lake Independence.       

A Pioneer-Sarah Creek Watershed TMDL completed in 2017 identified potential 

sources of nutrient loading impacting the water quality for Ardmore Lake.  The TMDL 

indicated that the watershed accounts for approximately 50% of the nutrient load budget 

for the lake; and internal loading represents approximately 49% of the nutrient load budget.  

It was recommended that both watershed and internal loading needs to be significantly 

reduced by approximately 92% to achieve in-lake state water quality standards.  The City of 

Medina has already implemented several watershed projects to reduce phosphorus loading 

to the lake, but there have not been any projects implemented in the lake that are focused 

on internal loading sources. 

A major internal loading source identified in the TMDL for Ardmore Lake was the 

abundance of common carp.  Carp often root in lake sediments while searching for food and 

by doing so increasing water turbidity, releasing sediment-bound nutrients, and uprooting 

aquatic vegetation (Baer et al. 2009, Bajer and Sorensen 2015).  Carp are considered 

damaging to the lake ecosystem and have been known to degrade water quality once their 

biomass exceeds approximately 100 kg/ha (Bajer et al 2009).  Three Rivers Park District 

assessed the carp biomass and populations for all the tributary lakes draining to Lake 

Independence in 2015 and 2016 (Wein and Bajer 2017).  Ardmore Lake was the only 

tributary lake that exceeded the threshold (>100 kg/ha) for ecological damage with 

biomass estimates of 352 kg/ha in 2015 and 205 kg/ha in 2016 (Appendix A).   

Ardmore Lake has water quality conditions that are typical for a lake with nuisance 

carp levels.  The lake has turbid water clarity with excessively high in-lake phosphorus 

concentrations.  Aquatic vegetation surveys conducted every year further indicates that the 

lake does not have a significant rooted aquatic plant community. Recent research indicates 

that adult carp migrate to lakes that have frequent winterkills to successfully reproduce 

(Baer et al. 2015).  Carp are unable to recruit in lakes dominated by bluegill sunfish 

(Lepomis macrochirus) and other native predators that consume carp eggs and larvae.  

Ardmore Lake has had periodic fish kills due to poor dissolved oxygen levels during the 

winter making it a great candidate as a nursery area that supports carp recruitment.   

 

 



Three Rivers Park District monitored carp movement in the Lake Independence 

watershed to identify potential migration routes and nursery areas (Appendix A).  Radio 

telemetry was used to monitor movement of 15 adult carp implanted with radio transmitters 

in Ardmore Lake from 2015 through 2016.  In addition, a total of 205 carp were implanted 

with Passive Integrated Transponders (PIT) tags in both Lake Independence (88 fish in 2018 

& 57 fish in 2019) and Lake Ardmore (60 fish in 2018) to monitor carp movement using PIT 

antennas placed at three locations in 2018 through 2020.  The carp movement monitoring 

stations with PIT antennas were located at Highway 19 crossing over Spurzem Creek, 

Pagenkopf Road crossing over Pioneer Creek, and the outlet channel of Ardmore Lake.  The 

telemetry and PIT tag studies both indicated that majority of the carp are moving in large 

numbers during the spring using Pioneer Creek and Ardmore Creek to actively seek shallow 

lakes to spawn (Wein and Bajer 2017, Wein et al. 2019, Fieldseth et al.2020).  Pioneer 

Creek is connected to several smaller lakes (Ox Yoke and Rice) that are suspected to be 

potential nursery areas located downstream of Lake Independence.  Ardmore Lake was 

identified as a primary nursery area for carp based on observed movement through the 

Ardmore channel, previous carp population/biomass estimates, and age structure analysis 

identifying specific year class recruitment on the lake. 

A carp barrier was recommended to block carp movement within the Ardmore Channel 

as the top priority due to the following reasons:   

• The channel is a direct migration route.   

o Carp have been observed using the channel frequently in the spring to 

migrate from Lake Independence to spawn in Ardmore Lake. 

o Adult carp have been observed migrating back down to Lake Independence 

after spawning as well as carp leaving the Ardmore nursery area following 

recruitment to reproductive maturity. 

• Ardmore Lake has biomass/population levels of carp above the 100 kg/ha threshold 

that potentially causes ecological damage. 

• Ardmore Lake is identified as a nursery area due to age structure analysis and 

recruitment success. 

• Ardmore Lake frequently winter kills due to low dissolved oxygen levels making it an 

ideal candidate for a carp nursery area.     

• Ardmore Lake is a small lake that is conducive for future carp removal management 

efforts to effectively reduce biomass below the ecological threshold. 

• Potential water quality improvements due to carp management in Ardmore Lake has 

water quality benefits to Lake Independence.  

•  

PROJECT 

A carp barrier was installed on the Ardmore Channel to prevent carp migration between 

Ardmore Lake and Lake Independence in November of 2020.  The total project costs for the 

design/permitting and construction installation of the carp barrier was $58,092.08. This was 

a collaborative project between Pioneer-Sarah Creek Watershed Management Commission, 

City of Medina, Hennepin County, Board of Water and Soil Resources, and Three Rivers Park 

District.  The specific details of the project are provided below:   

     



• An Ardmore Channel Carp Barrier Feasibility Study was completed May of 2019 to 

consider different options that would prevent carp migration between Lake 

Independence and Ardmore Lake (Appendix B).   

o The study recommended a removable fish grate in the Ardmore channel 

located downstream of the culvert on Ardmore Avenue.   

• An agreement was signed with Emmons & Olivier Resources, Inc. (August 2019) to 

provide contractual services for the following: 

o Develop project design plans for a carp barrier. 

o Acquire necessary permits for the construction of the carp barrier. 

o Administration the construction of the project.   

• A wetland delineation report was completed October 15, 2019. 

• A wetland delineation notice of application for review was submitted to the Local 

Government Unit on October 17, 2019.   

• The Local Government Unit issued a WCA Notice of Decision approving the wetland 

boundary and type with minor boundary adjustment on December 4, 2019. 

• A Geotechnical Exploration and Engineering Review of the Ardmore Channel was 

completed in December of 2019. 

• A wetland De Minimus exemption application was submitted to the Local Government 

Unit regulating the Wetland Conservation Act for the project dated January 20, 2020. 

• Concept Design Plans completed January 20, 2020.     

• Design Plans 60% completed February 10, 2020. 

• The wetland De Minimus exemption application request was revised to requesting a 

No Loss decision for installation of the carp barrier dated February 24, 2020.  

• Final Design Plans completed for permit submission to Pioneer-Sarah Creek 

Watershed Management Commission dated February 28, 2020 (Appendix B).   

• The U.S. Army Corp of Engineers issued a Nationwide General Permit for 

authorization to proceed with the project dated June 11, 2020. 

• The Pioneer-Sarah Creek Watershed Management Commission approved the 

Ardmore Channel Carp Barrier project at the monthly Commission meeting on June 

18, 2020.  

• Design Plans for bid documents were completed August 3, 2020.   

• Ardmore Channel Carp Barrier Request for Bid packet advertised August 6, 2020. 

• Contractors submitted Bid Proposals for construction of the Ardmore Channel Carp 

Barrier received September 1, 2020.  

• Ardmore Channel Carp Barrier Contract was awarded to U.S. SiteWork, Inc. dated 

September 17, 2020. 

• Ardmore Channel Carp Barrier pre-construction meeting November 20, 2020.    

• U.S SiteWork, Inc. constructed/installed the carp barrier during the week of 

November 23 through November 30, 2020. 

• Technical Memo with construction photos of project completion was submitted to 

Pioneer-Sarah Creek Watershed Management Commission meeting (Appendix C).  

• Total Costs for Carp Barrier = $58,092.08 (Appendix D) 

o Consulting Services for Design, Permitting, and Administration = $18,926.08 

o Ardmore Channel Carp Barrier Construction = $39,166.00 

 

 

 



CARP MANAGEMENT  

 Carp research and management for the Lake Independence watershed has been 

ongoing since 2015.  This research has included extensive sampling and monitoring efforts 

for all the tributaries that drain to Lake Independence.  Most of this research has recently 

focused on Ardmore Lake because the lake was identified as a primary nursery area and has 

had nuisance biomass/populations levels of carp that have impacted water quality.  The 

Ardmore Lake research will eventually be applied to the remaining portion of the Lake 

Independence watershed when carp biomass/population reach nuisance levels.  A carp 

management plan will need to be developed for long-term management of carp within the 

Lake Independence watershed.  This management plan will include Lake Independence as 

well as those other tributaries that drain to Lake Independence.  The management plan will 

be developed within the next several years after future management efforts have been 

implemented for Ardmore Lake.  Three Rivers Park District will continue to focus future 

management efforts on Ardmore Lake as an effort to improve water quality through carp 

management.  The proposed future management efforts for Ardmore Lake include the 

following:   

Barrier Effectiveness: 

Management strategies to limit carp recruitment in the Ardmore/Independence system 

was a top priority and the first step towards improving water quality.  The Ardmore Channel 

Carp barrier limits potential spawning and recruitment success by blocking fish migration 

between Lake Independence and Ardmore Lake.  If no action were taken to limit 

recruitment, it is very likely that the carp population in Independence and Ardmore Lake 

would continue to increase with new year classes added to the system.  Consequently, 

monitoring barrier effectiveness becomes critical to ensure that the carp barrier will limit 

recruitment success.  Three Rivers Park District will measure barrier effectiveness in 2021 

by monitoring movement of PIT tagged carp on both sides of the fish barrier.  These 

proposed monitoring efforts will determine overall barrier effectiveness to ensure carp 

migration has been eliminated. 

Carp Population/Biomass Estimate and Removal:     

Water quality improvements and benefits will not be achieved by installing a carp barrier 

that limits recruitment success.  Management efforts need to focus on implementing carp 

removal strategies to lower the carp population/biomass below the ecological damaging 

threshold of 100 kg/ha.  Carp removal management efforts will primarily focus on Ardmore 

Lake since the previous biomass estimates indicated nuisance levels above the ecological 

threshold.  Three Rivers Park District has contracted carp management removal services for 

Ardmore Lake in 2021.  Prior to implementing carp removal efforts, it is critical to have a 

more accurate/recent baseline estimate of carp population/biomass in Ardmore Lake.  The 

carp population/biomass will be adjusted accordingly following carp removal efforts to 

compare to the ecological damaging threshold. 

 

 

 

 



Monitoring Metrics:  

An adaptive management approach will be implemented for carp removal strategies until 

population/biomass estimates are below the ecological damaging threshold of 100 kg/ha. 

Carp removal strategies that will be considered include baited box netting, seining, fishing, 

and electrofishing.  It is anticipated that there will be water quality improvements for 

Ardmore Lake when carp population/biomass has been reduced. A monitoring plan has been 

developed to measure the success of the recent management activities implemented on 

Ardmore Lake. The metrics that will be used to measure and assess carp management 

success for the next several years will include the following: 

• Carp Monitoring 

o Biomass and Population estimates  

o Carp age structure analysis 

▪ Length Frequency Histograms 

▪ Length – Age Regression Analysis 

• Lake-wide fish community assessment/surveys 

o Bluegill population/abundance 

o Predator population/abundance 

• Water Quality Monitoring - yearly from May-September 

o Total Phosphorus  

o Chlorophyll-a  

o Water Clarity – Secchi Depth 

• Aquatic Vegetation Surveys - monitor changes in the plant community - spring & fall 

o Percent Frequency for each plant species 

o Maximum plant depth 

o Number of species 

o Diversity Indices 

o Biovolume 
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Summary 

In this report, we summarize work conducted during May 7, 2018 - January 28, 2019.  Our goals 
were to estimate carp abundance in Lake Independence and determine major spawning 
migration routes of carp from Lake Independence into adjacent lakes. We used boat 
electrofishing surveys to estimate carp abundance and biomass in Lake Independence. These 
surveys suggested that Lake Independence was inhabited by approximately 9,000 carp whose 
biomass was 114 kg/ha and slightly exceeded the management threshold of 100 kg/ha. We also 
conducted a boat electrofishing survey in Ardmore Lake (one of the small interconnected 
lakes), where carp abundance was ~ 1,000 individuals and biomass was 383 kg/ha. All carp 
captured during electrofishing surveys in Independence (N=88) and Ardmore (N= 61) were 
implanted with passive integrated transponder (PIT) tags and released to monitor their 
movement. We then installed PIT antennas designed to detect the passage of PIT-tagged carp 
at all major inlets to and outlets from Lake Independence: 2 inlets (from Ardmore Lake and 
from Spurzem Chain) and one major outlet towards Ox Yoke Lake.  The PIT data showed that 
most of the carp from Lake Independence migrated downstream towards Ox Yoke Lake (33 of 
88 carp), some were also moving to Lake Ardmore 4/88. Only one carp moved towards the 
Spurzem Chain of Lakes.  

  

http://www.carpsolutionsmn.com/
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Background 

Lake Independence is a large (surface area 830 acres) and relatively deep (max depth 58 feet) 
lake located in south west Twin Cities Metro area. Lake Independence has two main inlets: 
Ardmore Creek from the north and Spurzem Creek from north east, and one major outlet 
Pioneer Creek which flows south-west towards two shallow lakes/marshes: Ox Yoke and Rice 
(Figure 1). Although carp have been studied in Lake Ardmore and in the Spurzem Chain of Lakes 
(lakes Half Moon, Spurzem, Thomas and Winterhalter), little is known about the carp 
population in Lake Independence.  Observations from residents and Three Rivers Park District 
staff noted aggregations of carp around inlets to and outlets (culverts, for example) from Lake 
Independence. It was unknown the proportion of the Lake Independence population those 
aggregations represent or how passages through those creeks and streams compare. The 
peripheral lakes likely serve at times as nursery habitats, with adult carp using the creeks and 
streams to gain access to these areas to spawn in the spring. Furthermore, winterkills have 
been noted in these peripheral lakes making them likely sources of strong year classes of carp 
recruitment. A better understanding of the movement patterns would help to manage 
waterways the carp use in during spawning migrations.  

 

Figure 1: Lake Independence and some of the peripheral lakes that are connected to it at least 

periodically allowing for open fish passage.  Stars indicate locations of PIT antennas in 2018. 
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Task 1: Carp population and biomass estimate within Lake Independence 

Rationale and Methods 
We conducted carp population abundance and biomass estimate for Lake Independence to 
determine if the biomass exceeds the management threshold of 100 kg/h (Bajer et al. 2009).  
We used boat electrofishing surveys to estimate the catch per unit effort (CPUE), which we 
then used to estimate carp abundance and biomass using established equations (Bajer et al. 
2012; Claus et al. unpublished). Carp captured during those surveys were also implanted with 
PIT tags to facilitate carp movement analyses (Task 2 below). Overall, we conducted at least 
four random surveys (transects) on 5 different days (24 transects total) in Lake Independence.  
Each transect lasted 60 minutes (10 minutes of boat travel to transect location, 20 minutes of 
active electrofishing, 20 minutes of boat maneuvering, and 10 minutes to measure the carp).  It 
was important that these transects were conducted on separate days as carp catch rates might 
be influenced by the weather. At the completion of each transect, all captured carp were 
implanted with a PIT tag and released. 

In addition, we conducted one day of electrofishing in Lake Ardmore to generate a follow-up 
assessment of the population (in relation to our prior carp assessments in that system) as well 
as implanting carp with PIT tags.  This sub-task was added due to the importance of prior work 
on Ardmore and the potential for a restructuring of the Ardmore Creek in the near future to 
install a carp barrier.  

 

Results 
A total of 88 common carp were captured during the electrofishing surveys in Lake 
Independence (Table 1). The carp ranged from approximately 400-900 mm in length (Figure 2). 
The mean weight was 4.4. kg. The mean CPUE was 5.87 carp/hour (we removed one transect 
from the analysis because a large group of carp were aggregating at an inlet and the catch rate 
was exceptionally high; 40 per transect; Table 1). The mean CPUE suggests that Lake 
Independence was inhabited by approximately 9,000 carp whose biomass was 114 kg/ha (Table 
2). All 88 captured carp were implanted with PIT tags and released. 
 
A total of 61 carp were captured during the one day of boat electrofishing surveys in Ardmore 
(Table 1). These fish ranged in length from approximately 400 to 800 mm (Figure 3) and their 
mean weight was 2.0 kg. The mean CPUE was 45.76 carp/hour, which suggests that Ardmore 
was inhabited by approximately 1,030 carp whose biomass was 383 kg/ha (Table 2). All of the 
61 captured carp were implanted with PIT tags and released.  
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Table 1:  Raw CPUE data for electrofishing surveys on Independence and Ardmore. *omitted 
from population estimate calculations 

LAKE DATE TRANSECT NO. MIN CATCH TRANSECT CPUE 

INDEPENDENCE 5/7/2018 1 20 0 0.0 
INDEPENDENCE 5/7/2018 2 20 5 15.0 
INDEPENDENCE 5/7/2018 3 20 0 0.0 
INDEPENDENCE 5/7/2018 4 20 0 0.0 
INDEPENDENCE 5/15/2018 1 20 2 6.0 
INDEPENDENCE 5/15/2018 2 20 0 0.0 
INDEPENDENCE 5/15/2018 3 20 1 3.0 
INDEPENDENCE 5/15/2018 4 20 0 0.0 
INDEPENDENCE 5/15/2018 5 20 2 6.0 

INDEPENDENCE 5/15/2018 6 30 1 2.0 
INDEPENDENCE 5/16/2018 1 20 2 6.0 
INDEPENDENCE 5/16/2018 2 21 3 8.6 
INDEPENDENCE 5/16/2018 3 20 0 0.0 
INDEPENDENCE 5/16/2018 4 20 1 3.0 
INDEPENDENCE 5/16/2018 5 20 1 3.0 
INDEPENDENCE 5/18/2018 1 22 1 2.7 
INDEPENDENCE 5/18/2018 2 10 40 *240.0 
INDEPENDENCE 5/18/2018 3 20 1 3.0 
INDEPENDENCE 5/18/2018 4 20 2 6.0 
INDEPENDENCE 5/18/2018 5 10 1 6.0 
INDEPENDENCE 6/25/2018 1 20 2 6.0 

INDEPENDENCE 6/25/2018 2 20 5 15.0 
INDEPENDENCE 6/25/2018 3 20 2 6.0 
INDEPENDENCE 6/25/2018 4 32 16 30.0 
ARDMORE 7/2/2018 1 20 21 63 
ARDMORE 7/2/2018 2 20 9 27 
ARDMORE 7/2/2018 3 20 20 60 
ARDMORE 7/2/2018 4 20 11 33 
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Figure 2. Length distribution of common carp captured during electrofishing surveys on Lake 

Independence (n=88). 

 

Figure 3. Length distribution of common carp captured during electrofishing surveys on 

Ardmore Lake (n=61). 
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Table 2: Summary table for the carp population in Lake Independence and Ardmore. 

Lake 

Ave.  
length 
(mm) 

Ave.  
Weight 

(kg) 
Lake area 

(ha) Population  
Biomass  
(kg/ha) 

Independence 700 4.4 337 9,032 113.6 

Ardmore 529  2.0 5.4 1,030 383.3 

 

Task 2: Construction and installation of PIT antenna system and systems maintenance 

Rationale and Methods 
Antenna systems, like the one displayed in Figure 4, capable of detecting carp implanted with 
microtransmitter PIT tags (~ 12 mm in length, 3 mm in diameter) were positioned around 
culverts in three locations: within Ardmore Creek, at the culvert leading under Highway 19, and 
near the culvert at Pagenkopf Avenue near the southwest outlet of Independence (Figure 1) in 
order to monitor carp passage between the lakes. The data gathered by those antennas will 
determine if future barrier(s) is/are needed to block the movement of carp.   

 

Figure 4:  PIT antenna station installed near a potential carp migration route. 
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Results 
 
Ardmore Creek Site PIT detections as of 1/24/19 

There have been 7 tagged common carp detected at this site since installation in spring 2018 

(Figure 5). Four of these carp were tagged in Lake Independence and were moving upstream to 

Ardmore Lake on 5/29 and 5/30/18. Three of these carp were tagged in Ardmore Lake on 

7/2/18 and were moving downstream to Lake Independence on the same day. 

This site (solar powered) has suffered daily power loss ranging from 4-8 hours late at night 

through dawn due to poor solar exposure. One week after installation, we doubled the area of 

solar panels (~$200) and invested in extra equipment (~$1000) that allowed the panels to be 

moved farther away from the PIT system in an attempt to remedy the problem, but this was 

unsuccessful.  This system should be moved to a spot with open southern solar exposure for 

2019 season or connected to permanent power from a nearby resident. 

 

Figure 5. Number of tagged carp detected at Ardmore Creek site.  Blue box indicates the 

tagging period in Independence, and the orange indicates the tagging period in Ardmore 
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Highway 19 Site PIT Detections as of 1/24/19 

There has only been a single common carp detected at this site (tagged in Lake Independence), 

moving upstream towards Half Moon Lake on 6/21/18. Interestingly, this fish was also the 

tagged carp that moved upstream to Ardmore Lake on 5/29/18. This site has not suffered 

power loss since installation. 

 

 

 

Figure 6. Number of tagged carp detected by day at Highway 19 site.  Blue box indicates the 

tagging period in Independence, and the orange indicates the tagging period in Ardmore 
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Pagenkopf Ave Site PIT Detections as of 1/24/19 

There were 33 tagged carp detected at this site in May and June of 2018, all of which were 

tagged in Lake Independence (Figure 7). These fish were moving downstream likely to spawn. 

 

Figure 7. Number of tagged carp detected by day at Pagenkopf Ave site.  Blue box indicates the 

tagging period in Independence, and the orange indicates the tagging period in Ardmore 

 

Conclusions and Management Recommendations 
 

• The biomass of carp in Lake Independence (114 kg/ha) appears to be slightly exceeding 
the management threshold of 100 kg/ha (Bajer et al. 2009). Our estimates are 
somewhat tentative because electrofishing surveys occurred during spring when carp 
were migrating to spawn. 

• The biomass of carp in Lake Ardmore (383 kg/ha) exceeds the management threshold by 
nearly 4 folds. This is probably driven by carp migrations between Lake Independence 
and Ardmore. A barrier placed between Lake Independence and Ardmore might be 
needed to sustainably manage carp in Ardmore via physical removal. Notably, there was 
no evidence of recent recruitment in Ardmore as all collected carp were large. 

• Surprisingly, PIT data suggests that the main spawning migration route is downstream, 
most likely towards lakes Ox Yoke and Rice. The migration to Ardmore also appears to 
be significant (and may be underestimated due to PIT system shut downs at night). 
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Currently, it doesn’t appear many carp are moving out of Independence into the 
Spurzem Creek chain via Highway 19 culvert.   

• We recommend that PIT antennas are maintained though 2019 to monitor the natural 
movement of carp (undisturbed by tagging). Also, adding more PIT tags would be 
beneficial, but even with the current sample size, it is clear that many carp migrate in 
and out of Lake Independence. Surveys of lakes Ox Yoke and Rice are also 
recommended (late summer surveys with trapnets) to determine if these systems 
function as carp nurseries. If YOY are present, some of them should also be implanted 
with PIT tags.  

• Overall, the PIT systems performed very well, except for the Ardmore site. That system 
needs to be moved to a more exposed spot.  

• If data collected by PIT antennas in 2019 verifies that carp move primarily towards Ox 
Yoke and Ardmore, strategic use of barriers should be considered at those locations to 
block the carp, or block and remove them.   
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Summary 
This report summarizes carp monitoring work completed by Carp Solutions in 2019.  The main 
objectives in 2019 were to gather an updated carp biomass estimate in Lake Independence 
using electrofishing surveys, and monitor carp movement to potential nursery locations using 
PIT antennas setup at three locations in the watershed.  Five different electrofishing surveys 
were completed on Independence between July and September, with average carp biomass 
density from each survey ranging from 72 kg/ha to 308 kg/ha, and an average of the five 
surveys of 142 kg/ha.  It would appear the carp population in Independence is slightly above 
the ecologically damaging threshold of 100 kg/ha.  There is a strong potential for the population 
to increase given carp movement to peripheral shallow lakes which could be serving as carp 
nurseries.  To monitor and quantify this carp movement, between work completed in 2018 and 
additional carp implanted with PIT tags in 2019, a total of 205 carp were implanted with PIT 
tags in the watershed.  Of the 205 PIT tagged carp, 60 were implanted in Ardmore Lake in 2018 
(although 15 PIT tagged carp were confirmed dead from a winterkill event during the winter of 
2018-2019), 88 were implanted in Independence in 2018 and 57 were implanted in 
Independence in 2019. PIT antennas were in place at three locations: Hwy 19 crossing over 
Spurzem Creek, Pagenkopf Road crossing over Pioneer Creek, and Ardmore Creek.  Carp 
movement was minimal at the Hwy 19 Spurzem Creek location, with only one carp detected at 
this antenna in June 2019.  Carp movement was greater at the other two locations, with 18 carp 
detected at the Ardmore Creek antenna, with most of those being detected in April 2019 
moving towards Ardmore.  At the Pioneer Creek antenna at Pagenkopf Road, 36 carp were 
detected moving towards Ox Yoke Lake and Rice Lake, likely to spawn.  This carp movement 
study verifies that carp are moving in large numbers in the spring through Pioneer Creek and 
Ardmore Creek, likely to shallow lakes to spawn.  Carp Solutions recommends a strategic use of 
barriers at these connections to block carp movement, or block and remove carp.  Once carp 

http://www.carpsolutionsmn.com/
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movement to these spawning locations is prevented, carp removal may be warranted in 
Independence to attempt to lower the population below the 100 kg/ha ecologically damaging 
threshold.  Removal at the barriers each spring could be a very cost-effective method to 
remove carp each year.  Removal with Carp Solution’s baited box-net trapping system could 
also be deployed in Independence as another removal technique. 
 
 

Results 

Objective 1:  Carp population and biomass estimate within Lake Independence 
Carp Solutions completed five boat electrofishing surveys in Lake Independence on separate 
days between July and September 2019 to estimate the carp population.  Surveys were 
conducted on July 12, July 23, August 30, September 6 and September 13 following standard 
boat electrofishing methods described in Bajer et al. 2012.  During each survey, we completed 
four 20-minute transects at different locations in the lake.  A total of 54 carp were captured 
during the five surveys, all were measured and implanted with a PIT tag, and released.  Table 1 
details the results from each transect from each survey and identifies the transect numbers 
which correspond to Figure 1, which shows locations for all the transects.  The number of carp 
caught varied among the transects and survey dates, although carp did seem to be caught from 
all areas of the lake.  From each survey, a CPUE was determined and converted to a biomass 
density in kg/ha.  Biomass density from each survey date ranged from 72 kg/ha to 308 kg/ha, 
with an average biomass density of the five surveys of 142 kg/ha.  Table 2 provides a summary 
of carp population data from the surveys. 
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Table 1: Data from 2019 boat electrofishing surveys.  Color coded transect locations correspond to the 

map in figure 1.  Transect CPUE is in carp caught per hour (each transect was 20 minutes long).  All fish 

caught in these surveys were measured and the average weight was estimated from these lengths. 

Date 
Transect 
Location 

Carp 
Caught 

Transect 
CPUE Mean Length (mm) 

Mean estimated 
weight (kg) 

7/12/2019 2 1 3 712 4.6 

7/12/2019 5 0 0 NA NA 

7/12/2019 9 2 6 491 1.6 

7/12/2019 6 6 18 600 2.8 

7/23/2019 8 9 27 683 4.1 

7/23/2019 9 5 15 625 3.2 

7/23/2019 3 8 24 650 3.6 

7/23/2019 2 1 3 642 3.4 

8/30/2019 1 8 24 712 4.6 

8/30/2019 4 0 0 NA NA 

8/30/2019 5 1 3 620 3.1 

8/30/2019 9 0 0 NA NA 

9/6/2019 8 5 15 645 3.5 

9/6/2019 9 0 0 NA NA 

9/6/2019 9 0 0 NA NA 

9/6/2019 4 2 6 546 2.2 

9/13/2019 6 0 0 NA NA 

9/13/2019 9 0 0 NA NA 

9/13/2019 5 0 0 NA NA 

9/13/2019 4 6 18 611 3 
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Figure 1: Map of Lake Independence showing the locations of electrofishing transects.  The color 

coded transect numbers correspond to Table 1. 
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Table 2: Summary of carp population data from electrofishing surveys.  Catch per unit effort (CPUE) is 
in units of carp caught per hour (each transect was 20 minutes long).  All carp were measured, and the 
weight was estimated from that length.  The carp population was estimated from the CPUE, along 
with the biomass density in kg of carp per hectare. 

Date Transects Catch CPUE 
Average 
Length (mm) Est. Weight (kg) 

Carp 
Population 
Estimate 

Biomass Density 
Estimate (kg/ha) 

7/12/2019 4 9 6.75 588 2.7 11728 93.7 

7/23/2019 4 23 17.25 657 3.7 28380 308.2 

8/30/2019 4 9 6.75 702 4.4 11728 152.8 

9/6/2019 4 7 5.25 616 3.1 9349 85.1 

9/13/2019 4 6 4.5 611 3 8160 72.5 

                

Total 20 54           

Average 4 10.8 8.1 635 3.4 13869 142.5 

 
 
Figure 2: Size distribution of carp caught using boat electrofishing in 2019.  Units are in millimeters. 
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Objective 2 – Carp Movement Monitoring 
Three PIT antennas were installed in the watershed in 2018 to begin tracking carp movement 
from Independence to connected shallow waterbodies that could be serving as carp nurseries.  
Carp Solutions maintained these antennas through February 2020, providing monthly data 
downloads at each site and maintaining the systems to ensure optimum read range of PIT 
tagged fish in the system.  Figure 3 shows the location of the antennas.  Antennas were placed 
in streams connecting Lake Independence to Ardmore Lake (Ardmore PIT), to Spurzem Chain of 
Lakes (Hwy 19) and a connection to Ox Yoke and Rice Lake (Pagenkopf).  To monitor and 
quantify this carp movement, between work completed in 2018 and additional carp implanted 
with PIT tags in 2019, a total of 205 carp were implanted with PIT tags in the watershed.  Of the 
205 PIT tagged carp, 60 were implanted in Ardmore Lake in 2018, 88 were implanted in 
Independence in 2018 and 57 were implanted in Independence in 2019.  During the winter of 
2018-2019, TRPD staff observed a winterkill event in Ardmore Lake.  TRPD staff proceeded to 
scan as many dead carp as they could for PIT tags and were able to confirm 15 dead PIT tagged 
carp.  Appendix a provides a table with the PIT tag numbers and date and location of where the 
carp were captured and implanted with PIT tags.  This table also identifies which tagged carp 
were found dead in Ardmore Lake during the 2018-2019 winter.  The 15 dead Ardmore carp 
were all originally tagged in Ardmore Lake on July 2, 2018.  The 15 dead PIT tagged carp 
represents 25% of the tagged carp in Ardmore, the remaining 45 PIT tagged carp could be alive 
or it’s possible some of them also died.  We discuss overall carp movement observations at 
each antenna location in the following pages.  Appendix b also provides a more detailed list of 
all PIT tagged carp and detection dates at each antenna. 
 
 
Figure 3.  PIT Antenna Locations 

 

Ardmore PIT 

Hwy 19 PIT 

Pagenkopf PIT 
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Hwy 19 PIT Antenna 
This antenna was located in Spurzem Creek at the Hwy 19 crossing and connects Lake 
Independence to the Spurzem Chain of Lakes.  This site was slightly impacted this season due to 
high water levels and some power issues early on.  It would appear from January 2019 to March 
2019, there were power issues of the antenna at this site.  These power issues were resolved in 
March and the site functioned well from March through July 2019.  During the monthly check in 
August, we detected some malfunction with the PIT reader box at this location.  The reader box 
was replaced on September 4, 2019 and the antenna has functioned well since then.  These 
issues occurred sometime between our July 22nd visit to the system, which showed the system 
fully functional, and our August 30th visit to the system, in which we detected the issue.  We are 
unsure how this malfunction impacted fish detections during that time period, as there was 
very limited carp movement at this system all year. Only one carp was detected at this antenna 
in 2019, which is similar to what was observed in 2018 as well.  The one detection in 2019 
occurred on June 5, 2019.  This carp was originally tagged in Lake Independence in 2018.  This 
tagged carp was also detected earlier in the year on May 30, 2019 at the Pagenkopf PIT 
antenna, suggesting this fish may have moved toward Ox Yoke or Rice Lake to spawn, and was 
moving back through Independence and through Spurzem Creek towards the Spurzem Chain of 
Lakes. 
 
Ardmore PIT Antenna 
This antenna was located in Ardmore Creek between Lake Independence and Ardmore Lake.  
There were power issues with this antenna in 2018 when the antenna was originally setup to 
run off solar power.  On March 29, 2019, this antenna was moved to another location on the 
creek and connected to permanent power from a nearby resident.  Since the relocation, this 
site has been fully functional with no power loss.  In 2019, there 18 detections of tagged carp 
passing through this antenna between April 19, 2019 and July 17, 2019.  14 of those tagged 
carp were originally tagged in 2018 in Lake Independence.  Of those 14 originally tagged in 
Independence, 13 of them were first detected at the antenna between April 21st and April 25th, 
2019 presumably headed toward Ardmore Lake to spawn.  In some cases, there were multiple 
detections during this time period as carp likely swam back and forth in the stream channel 
prior to heading into the lake.  Most of those carp were again detected back at the antenna 
between May 15th and May 29th, presumably headed back towards Independence. The other 1 
carp that was originally tagged in Independence wasn’t detected at the antenna until May 20, 
2019.  A few of those carp were again detected in July, suggesting movement of fish between 
Independence and Ardmore can occur throughout the summer, however, most of the 
movement appears to occur in the spring aligning with timing for spawning migration.  The 
other four carp detected at this antenna were originally tagged in Ardmore Lake in 2018.  This 
suggests the winterkill event that occurred in Ardmore the winter of 2018-2019 was only a 
partial winterkill, and at least some of the PIT tagged carp survived.  It’s difficult to determine 
how this winterkill event effected the carp population in Ardmore, as noted in previous years 
reports, the carp population in Ardmore Lake can change substantially year to year with adult 
carp migration, juvenile recruitment and mortality.  However, we know that at least a portion 
of the carp population survived the winterkill event, and that 4 of the carp originally tagged in 
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Ardmore Lake in July 2018 were detected at the Ardmore antenna in 2019.  3 of those carp 
were first detected at the antenna between April 19th and April 21st, and some returned late 
May.  A couple of those carp were also detected in July, again suggesting there is carp 
movement between Independence and Ardmore throughout the season. One carp had multiple 
detections in late May, and then in July this carp was also detected at the Pagenkopf antenna 
and never returned to Ardmore.  This suggests some carp may move between Ardmore, 
Independence and possibly down towards Ox Yoke and Rice Lake. It would appear the Ardmore 
Lake connection is an important site of carp recruitment for Lake Independence, and a barrier 
to block movement and potentially remove carp at the barrier would be warranted. 
 
Figure 4. The number of carp detected at the Ardmore Creek site per day.  

 

 
 
Pagenkopf PIT Antenna 
This antenna was in place in Pioneer Creek, which connects Lake Independence to Ox Yoke and 
Rice Lake.  The antenna located at the culvert at this location was replaced on May 3, 2019 to 
increase functionality, but this site operated without power loss all season and had good 
functionality the remainder of the season.  There were 36 detections of tagged carp at this 
location between April 23, 2019 and July 4, 2019.  All but one of these fish were originally 
tagged in Lake Independence.  One fish was originally tagged in Ardmore Lake, and this also 
happened to be the only fish detected at this site in July (Figure 5).  Detection dates at the 
Pagenkopf antenna varied more than the other antennas.  Some carp were first detected in late 
April, others were first detected in May or June.  Interestingly, only 8 of these carp were 
detected a second time at this antenna.  It would appear carp from Lake Independence are 
frequently using this stream to move through Pioneer Creek, likely towards Ox Yoke or Rice 
Lake.  Carp Solutions would recommend a barrier at this connection to prevent movement and 
limit carp recruitment in the system.  This would also provide a good opportunity to remove 
carp as they move through the creek each spring. 
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Figure 5. The number of tagged common carp that were detected by day at the Pagenkopf Avenue 
site. 

 
 
 
 
Carp Movement Study Conclusions: 
The 2019 PIT data are similar to 2018. The carp appear to be moving out of Lake Independence 
in the direction of Ox Yoke and Rice Lakes past the Pagenkopf Avenue site, likely as part of a 
spawning migration. Similarly, carp are moving from Lake Independence into Ardmore Lake 
through Ardmore Creek. While the majority of movement occurs in the spring at both these 
locations, there is movement later in the season as well.  The Highway 19 antenna has only 
detected one carp each year, therefore, it does not appear that there is a significant migration 
up Spurzem Creek. The data collected by the PIT antennas in 2018 and 2019 seasons verifies 
that the carp are moving out of Lake Independence into Pioneer Creek and Ardmore Creek. We 
recommend a strategic use of barriers to be considered at these locations. These barriers can 
be used to just block carp movement, or to block and remove. Removal in the creek during 
spawning migrations might be the most cost-effective method for carp management in the 
system.   
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Management Recommendations 
Carp Solutions would recommend implementing strategies to limit carp recruitment in this 
system as a top priority.  Carp biomass in Independence is likely above the 100 kg/ha threshold 
where carp can provide ecological damage, with a biomass density estimate for the lake of 142 
kg/ha based on the five electrofishing surveys in 2019.  Carp are likely providing an impact on 
the aquatic plant community within the littoral area of Lake Independence and may be a 
contributing factor towards poor water quality in the lake, however, given the moderate 
density of carp in the lake, they are probably not the main driver at this time. Lake 
Independence would appear to be at a high risk of the carp population increasing though due to 
carp recruitment and addressing this should be a top priority to prevent the carp population 
from increasing to more damaging levels.  Carp movement data suggests that carp are likely 
using Ardmore Lake as a carp nursery, as well as Ox Yoke and Rice Lake.  If no action is taken to 
limit recruitment, it’s very likely that the carp population in Independence would continue to 
grow with new year classes of carp adding to the system.   
 
Barriers would be recommended to block carp movement to Ardmore Lake and in Pioneer 
Creek to block movement to Ox Yoke and Rice Lake.  Physical barriers can be a good option, 
although they often require frequent maintenance to clear off debris and vegetation and 
ensure they are functioning properly.  When physical barriers are installed, Carp Solutions 
recommends effectiveness monitoring of the barrier.  This can be done by installing PIT 
antennas on each side of the barrier to assess if carp are blocked by the barrier.  This is a sound 
method to evaluate the effectiveness of physical barriers if there is enough PIT tagged fish in 
the system.  Periodic electrofishing in the spring in Lake Independence to implant additional PIT 
tags would also be recommended along with placement of the antennas. Physical barriers, 
however, may not be able to stop the movement of juvenile carp due to small size of those fish. 
 
Electric barriers are another option.  Carp Solutions offers a low-voltage Electric 
Guidance/Barrier System (EGS) that can be used strategically in the springtime to prevent carp 
movement, and when paired with our trapping system, could subsequently remove migrating 
carp.  The benefits of this system are it doesn’t require ongoing maintenance and cleaning like a 
physical barrier, and can be used strategically in the springtime during peak carp migration, and 
then removed from the site, allowing native fish passage the remainder of the year. Also, the 
EGS would work for all sizes of migrating carp, including juveniles.  
 
Once carp recruitment is addressed, Carp Solutions would recommend implementing carp 
removal strategies to lower the carp population in Lake Independence below the ecological 
damaging threshold of 100 kg/ha.  Strategies could include springtime trapping in streams as 
carp migration occurs, or through removals during the summer/fall months using Carp 
Solution’s patented box-net trapping system, or a combination of both. Carp Solutions would 
welcome exploring these options further and finding a solution that would best fit your needs.  
Carp Solutions has valued the partnership with Three Rivers Park District over the last several 
years and is committed to providing a high level of carp management services, supported by 
years of science and research and development of our methods and offerings.  Thank you again 
for the opportunity to work with you on this project. 
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Appendix a.  PIT tag numbers with date and lake implanted 
      

DATE LAKE 
LENGTH 
(mm) PIT SEX Confirmed Dead 

5/7/2018 INDEPENDENCE 542 226000103358     

5/7/2018 INDEPENDENCE 570 226000103332     

5/7/2018 INDEPENDENCE 732 226000103334     

5/7/2018 INDEPENDENCE 561 226000103365     

5/7/2018 INDEPENDENCE 701 226000103345     

5/15/2018 INDEPENDENCE 532 226000967922     

5/15/2018 INDEPENDENCE 622 226000103313     

5/15/2018 INDEPENDENCE 600 226000103383     

5/15/2018 INDEPENDENCE 439 226000103333     

5/15/2018 INDEPENDENCE 792 226000103310     

5/15/2018 INDEPENDENCE 864 226000103354     

5/16/2018 INDEPENDENCE 107 226000103372     

5/16/2018 INDEPENDENCE 803 226000103389     

5/16/2018 INDEPENDENCE 720 226000103338     

5/16/2018 INDEPENDENCE 782 226000103335     

5/16/2018 INDEPENDENCE 805 226000103385     

5/16/2018 INDEPENDENCE 519 226000103347     

5/16/2018 INDEPENDENCE 782 226000103335     

5/18/2018 INDEPENDENCE 501 226000103317 M   

5/18/2018 INDEPENDENCE 805 226000103373     

5/18/2018 INDEPENDENCE 757 226000103390     

5/18/2018 INDEPENDENCE 701 226000103314     

5/18/2018 INDEPENDENCE 722 226000103360     

5/18/2018 INDEPENDENCE 720 226000103305 M   

5/18/2018 INDEPENDENCE 815 226000103386     

5/18/2018 INDEPENDENCE 772 226000103321     

5/18/2018 INDEPENDENCE 691 226000103387 M   

5/18/2018 INDEPENDENCE 737 226000103384 M   

5/18/2018 INDEPENDENCE 692 226000103306 M   

5/18/2018 INDEPENDENCE 632 226000103328 M   

5/18/2018 INDEPENDENCE 668 226000103325 M   

5/18/2018 INDEPENDENCE 821 226000103331     

5/18/2018 INDEPENDENCE 702 226000103312     

5/18/2018 INDEPENDENCE 737 226000103319     

5/18/2018 INDEPENDENCE 772 226000103380     

5/18/2018 INDEPENDENCE 700 226000103370     

5/18/2018 INDEPENDENCE 815 226000103361     
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5/18/2018 INDEPENDENCE 751 226000103367     

5/18/2018 INDEPENDENCE 727 226000103346 M   

5/18/2018 INDEPENDENCE 682 226000103351 M   

5/18/2018 INDEPENDENCE 722 226000103353 M   

5/18/2018 INDEPENDENCE 722 226000103344 M   

5/18/2018 INDEPENDENCE 710 226000103294 M   

5/18/2018 INDEPENDENCE 808 226000103349     

5/18/2018 INDEPENDENCE 710 226000103350 M   

5/18/2018 INDEPENDENCE 690 226000103348     

5/18/2018 INDEPENDENCE 771 226000103320     

5/18/2018 INDEPENDENCE 688 226000103309 M   

5/18/2018 INDEPENDENCE 750 226000103339   KILLED BY BOWFISHERMEN 

5/18/2018 INDEPENDENCE 685 226000103375     

5/18/2018 INDEPENDENCE 730 226000103382 M   

5/18/2018 INDEPENDENCE 714 226000103340     

5/18/2018 INDEPENDENCE 710 226000103392     

5/18/2018 INDEPENDENCE 735 226000103369     

5/18/2018 INDEPENDENCE 816 226000103304     

5/18/2018 INDEPENDENCE 688 226000103302 M   

5/18/2018 INDEPENDENCE 715 226000103308 M   

5/18/2018 INDEPENDENCE 774 2260001033363     

5/18/2018 INDEPENDENCE 639 226000103371 M   

5/18/2018 INDEPENDENCE 634 226000103301     

5/18/2018 INDEPENDENCE 673 226000103330 M   

5/18/2018 INDEPENDENCE 629 226000103364     

5/18/2018 INDEPENDENCE 752 226000103326     

6/25/2018 INDEPENDENCE 355 226000103318     

6/25/2018 INDEPENDENCE 652 226000103342     

6/25/2018 INDEPENDENCE 729 226000103296     

6/25/2018 INDEPENDENCE 763 226000103298     

6/25/2018 INDEPENDENCE 735 226000103379     

6/25/2018 INDEPENDENCE 812 226000103361     

6/25/2018 INDEPENDENCE 694 226000103391     

6/25/2018 INDEPENDENCE 710 226000103324     

6/25/2018 INDEPENDENCE 557 226000103323     

6/25/2018 INDEPENDENCE 722 226000103359     

6/25/2018 INDEPENDENCE 501 226000103357     

6/25/2018 INDEPENDENCE 707 226000103368     

6/25/2018 INDEPENDENCE 690 226000103356     

6/25/2018 INDEPENDENCE 712 226000103362     

6/25/2018 INDEPENDENCE 748 226000103327     

6/25/2018 INDEPENDENCE 551 226000103343     

6/25/2018 INDEPENDENCE 802 226000103315     



 13 

6/25/2018 INDEPENDENCE 779 226000103376     

6/25/2018 INDEPENDENCE 749 226000103337     

6/25/2018 INDEPENDENCE 671 226000103307     

6/25/2018 INDEPENDENCE 407 226000103300     

6/25/2018 INDEPENDENCE 760 226000103374     

6/25/2018 INDEPENDENCE 772 226000103377     

6/25/2018 INDEPENDENCE 711 226000103303     

6/25/2018 INDEPENDENCE 865 226000103299     

7/2/2018 ARDMORE 523 226000103378   Ardmore winterkill 2018-19 

7/2/2018 ARDMORE 442 226000103297     

7/2/2018 ARDMORE 450 226000103388     

7/2/2018 ARDMORE 423 226000103336     

7/2/2018 ARDMORE 720 226000103366   Ardmore winterkill 2018-19 

7/2/2018 ARDMORE 506 226000103352     

7/2/2018 ARDMORE 540 226000103316     

7/2/2018 ARDMORE 390 226000103341   Ardmore winterkill 2018-19 

7/2/2018 ARDMORE 552 226000103381     

7/2/2018 ARDMORE 550 226000103329     

7/2/2018 ARDMORE 665 226000103295     

7/2/2018 ARDMORE 390 226000103311     

7/2/2018 ARDMORE 748 226000103355     

7/2/2018 ARDMORE 446 226000103322     

7/2/2018 ARDMORE 822 226000103690     

7/2/2018 ARDMORE 495 226000103643     

7/2/2018 ARDMORE 469 226000103606     

7/2/2018 ARDMORE 544 226000103596     

7/2/2018 ARDMORE 531 226000103630     

7/2/2018 ARDMORE 400 226000103612     

7/2/2018 ARDMORE 491 226000103659   Ardmore winterkill 2018-19 

7/2/2018 ARDMORE 490 226000103651     

7/2/2018 ARDMORE 516 226000103674   Ardmore winterkill 2018-19 

7/2/2018 ARDMORE 489 226000103613     

7/2/2018 ARDMORE 362 226000103622   Ardmore winterkill 2018-19 

7/2/2018 ARDMORE 550 226000103329     

7/2/2018 ARDMORE 509 226000103683   Ardmore winterkill 2018-19 

7/2/2018 ARDMORE 474 226000103644     

7/2/2018 ARDMORE 526 226000103662     

7/2/2018 ARDMORE 520 226000103661     

7/2/2018 ARDMORE 579 226000103686     

7/2/2018 ARDMORE 531 226000103685     

7/2/2018 ARDMORE 510 226000103620     

7/2/2018 ARDMORE 462 226000103679     

7/2/2018 ARDMORE 485 226000103691     
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7/2/2018 ARDMORE 510 226000103614     

7/2/2018 ARDMORE 431 226000103598     

7/2/2018 ARDMORE 524 226000103615   Ardmore winterkill 2018-19 

7/2/2018 ARDMORE 391 226000103640     

7/2/2018 ARDMORE 511 226000103609     

7/2/2018 ARDMORE 550 226000103682   Ardmore winterkill 2018-19 

7/2/2018 ARDMORE 520 226000103676     

7/2/2018 ARDMORE 555 226000103618   Ardmore winterkill 2018-19 

7/2/2018 ARDMORE 662 226000103692     

7/2/2018 ARDMORE 515 226000103619   Ardmore winterkill 2018-19 

7/2/2018 ARDMORE 457 226000103602     

7/2/2018 ARDMORE 540 226000103636     

7/2/2018 ARDMORE 512 226000103635   Ardmore winterkill 2018-19 

7/2/2018 ARDMORE 498 226000103663     

7/2/2018 ARDMORE 730 226000103603     

7/2/2018 ARDMORE 538 226000103646     

7/2/2018 ARDMORE 542 226000103655   Ardmore winterkill 2018-19 

7/2/2018 ARDMORE 542 226000103597     

7/2/2018 ARDMORE 665 226000103671     

7/2/2018 ARDMORE 540 226000103677     

7/2/2018 ARDMORE 510 226000103668     

7/2/2018 ARDMORE 556 226000103687   Ardmore winterkill 2018-19 

7/2/2018 ARDMORE 705 226000103657     

7/2/2018 ARDMORE 522 226000103629   Ardmore winterkill 2018-19 

7/2/2018 ARDMORE 505 226000103633     

7/12/2019 INDEPENDENCE 712 226000497881     

7/12/2019 INDEPENDENCE 497 226000497830     

7/12/2019 INDEPENDENCE 485 226000497844     

7/12/2019 INDEPENDENCE 564 226000497858     

7/12/2019 INDEPENDENCE 533 226000497847     

7/12/2019 INDEPENDENCE 609 226000497894     

7/12/2019 INDEPENDENCE 501 226000497897     

7/12/2019 INDEPENDENCE 643 226000497838     

7/12/2019 INDEPENDENCE 747 226000497836     

7/23/2019 INDEPENDENCE 691 226000497337     

7/23/2019 INDEPENDENCE 626 226000497339     

7/23/2019 INDEPENDENCE 703 226000497346     

7/23/2019 INDEPENDENCE 719 226000497317     

7/23/2019 INDEPENDENCE 598 226000497391     

7/23/2019 INDEPENDENCE 662 226000497369     

7/23/2019 INDEPENDENCE 657 226000497333     

7/23/2019 INDEPENDENCE 788 226000497338     

7/23/2019 INDEPENDENCE 701 226000497303     
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7/23/2019 INDEPENDENCE 642 226001036783     

7/23/2019 INDEPENDENCE 613 226001036723     

7/23/2019 INDEPENDENCE 598 226001036768     

7/23/2019 INDEPENDENCE 573 226001036748     

7/23/2019 INDEPENDENCE 698 226001036790     

7/23/2019 INDEPENDENCE 662 226001036784     

7/23/2019 INDEPENDENCE 628 226001036772     

7/23/2019 INDEPENDENCE 722 226001036777     

7/23/2019 INDEPENDENCE 687 226001036758     

7/23/2019 INDEPENDENCE 523 226001036794     

7/23/2019 INDEPENDENCE 561 226001036787     

7/23/2019 INDEPENDENCE 713 226001036724     

7/23/2019 INDEPENDENCE 704 226001036895     

7/23/2019 INDEPENDENCE 642 226001036786     

8/13/2019 INDEPENDENCE 691 226001040691     

8/13/2019 INDEPENDENCE 624 226001040624     

8/13/2019 INDEPENDENCE 740 226001040740     

8/30/2019 INDEPENDENCE 538 226001036803     

8/30/2019 INDEPENDENCE 791 226001036815     

8/30/2019 INDEPENDENCE 751 226001036812     

8/30/2019 INDEPENDENCE 866 226001036851     

8/30/2019 INDEPENDENCE 590 226001036855     

8/30/2019 INDEPENDENCE 738 226001036867     

8/30/2019 INDEPENDENCE 710 226001036845     

8/30/2019 INDEPENDENCE 712 226001036811     

8/30/2019 INDEPENDENCE 620 226001036891     

9/6/2019 INDEPENDENCE 560 226000103560     

9/6/2019 INDEPENDENCE 772 226000103772     

9/6/2019 INDEPENDENCE 621 226000103621     

9/6/2019 INDEPENDENCE 625 226000103625     

9/6/2019 INDEPENDENCE 645 226000103645     

9/6/2019 INDEPENDENCE 540 226000103540     

9/6/2019 INDEPENDENCE 552 226000103552     

9/13/2019 INDEPENDENCE 633 226001040246     

9/13/2019 INDEPENDENCE 528 226001040269     

9/13/2019 INDEPENDENCE 685 226001040260     

9/13/2019 INDEPENDENCE 705 226001040257     

9/13/2019 INDEPENDENCE 480 226001040292     

9/13/2019 INDEPENDENCE 635 226001040242     
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Appendix b.  PIT detections by location and date 

 

 

 

 

PIT DATE LAKE LENGTH (MM) Year Detected at HWY 19

226000103358 05/07/18 INDEPENDENCE 542 2018

226000103332 05/07/18 INDEPENDENCE 570 2018 4/22/2019 5/15/2019 5/23/2019 5/27/2019 5/28/2019

226000103334 05/07/18 INDEPENDENCE 732 2018 5/16/2019 5/26/2019

226000103365 05/07/18 INDEPENDENCE 561 2018 4/25/2019 5/17/2019 5/27/2019

226000103345 05/07/18 INDEPENDENCE 701 2018

226000967922 05/15/18 INDEPENDENCE 532 2018

226000103313 05/15/18 INDEPENDENCE 622 2018 6/7/2019

226000103383 05/15/18 INDEPENDENCE 600 2018 4/21/2019 5/17/2019

226000103333 05/15/18 INDEPENDENCE 439 2018

226000103310 05/15/18 INDEPENDENCE 792 2018

226000103354 05/15/18 INDEPENDENCE 864 2018

226000103372 05/16/18 INDEPENDENCE 107 2018 4/23/2019

226000103389 05/16/18 INDEPENDENCE 803 2018 6/1/2019

226000103338 05/16/18 INDEPENDENCE 720 2018 6/6/2019

226000103335 05/16/18 INDEPENDENCE 782 2018

226000103385 05/16/18 INDEPENDENCE 805 2018

226000103347 05/16/18 INDEPENDENCE 519 2018 5/31/2019

226000103335 05/16/18 INDEPENDENCE 782 2018

226000103317 05/18/18 INDEPENDENCE 501 2018

226000103373 05/18/18 INDEPENDENCE 805 2018 6/8/2019

226000103390 05/18/18 INDEPENDENCE 757 2018 5/30/2019

226000103314 05/18/18 INDEPENDENCE 701 2018 4/24/2019 4/25/2019

226000103360 05/18/18 INDEPENDENCE 722 2018

226000103305 05/18/18 INDEPENDENCE 720 2018 6/10/2019

226000103386 05/18/18 INDEPENDENCE 815 2018 4/25/2019 5/17/2019

226000103321 05/18/18 INDEPENDENCE 772 2018

226000103387 05/18/18 INDEPENDENCE 691 2018

Detected at Pagekopf Detected at Ardmore

226000103384 05/18/18 INDEPENDENCE 737 2018 6/10/2019

226000103306 05/18/18 INDEPENDENCE 692 2018 5/31/2019

226000103328 05/18/18 INDEPENDENCE 632 2018 6/5/2019 5/30/2019

226000103325 05/18/18 INDEPENDENCE 668 2018 5/16/2019

226000103331 05/18/18 INDEPENDENCE 821 2018

226000103312 05/18/18 INDEPENDENCE 702 2018 6/1/2019

226000103319 05/18/18 INDEPENDENCE 737 2018 5/8/2019

226000103380 05/18/18 INDEPENDENCE 772 2018 4/23/2019 5/31/2019

226000103370 05/18/18 INDEPENDENCE 700 2018

226000103361 05/18/18 INDEPENDENCE 815 2018 5/16/2019 6/4/2019

226000103367 05/18/18 INDEPENDENCE 751 2018

226000103346 05/18/18 INDEPENDENCE 727 2018

226000103351 05/18/18 INDEPENDENCE 682 2018 5/16/2019

226000103353 05/18/18 INDEPENDENCE 722 2018

226000103344 05/18/18 INDEPENDENCE 722 2018 4/21/2019 5/15/2019

226000103294 05/18/18 INDEPENDENCE 710 2018 6/10/2019

226000103349 05/18/18 INDEPENDENCE 808 2018

226000103350 05/18/18 INDEPENDENCE 710 2018 4/25/2019 5/17/2019 5/30/2019 5/31/2019 7/3/2019

226000103348 05/18/18 INDEPENDENCE 690 2018 5/16/2019 6/5/2019

226000103320 05/18/18 INDEPENDENCE 771 2018

226000103309 05/18/18 INDEPENDENCE 688 2018 5/16/2019

226000103339 05/18/18 INDEPENDENCE 750 2018

226000103375 05/18/18 INDEPENDENCE 685 2018 5/30/2019

226000103382 05/18/18 INDEPENDENCE 730 2018 4/23/2019 5/31/2019 6/1/2019

226000103340 05/18/18 INDEPENDENCE 714 2018 6/6/2019

226000103392 05/18/18 INDEPENDENCE 710 2018

226000103369 05/18/18 INDEPENDENCE 735 2018 4/23/2019 5/16/2019

226000103304 05/18/18 INDEPENDENCE 816 2018

226000103302 05/18/18 INDEPENDENCE 688 2018

226000103308 05/18/18 INDEPENDENCE 715 2018

226000103363 05/18/18 INDEPENDENCE 774 2018

226000103371 05/18/18 INDEPENDENCE 639 2018
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226000103301 05/18/18 INDEPENDENCE 634 2018 4/21/2019 5/17/2019 5/28/2019 7/2/2019 7/3/2019

226000103330 05/18/18 INDEPENDENCE 673 2018

226000103364 05/18/18 INDEPENDENCE 629 2018

226000103326 05/18/18 INDEPENDENCE 752 2018

226000103318 6/25/2018 INDEPENDENCE 355 2018

226000103342 6/25/2018 INDEPENDENCE 652 2018 6/2/2019

226000103296 6/25/2018 INDEPENDENCE 729 2018 6/10/2019

226000103298 6/25/2018 INDEPENDENCE 763 2018 5/30/2019

226000103379 6/25/2018 INDEPENDENCE 735 2018 6/7/2019

226000103361 6/25/2018 INDEPENDENCE 812 2018 5/16/2019 6/4/2019

226000103391 6/25/2018 INDEPENDENCE 694 2018 5/20/2019 5/27/2019 5/28/2019 5/29/2019

226000103324 6/25/2018 INDEPENDENCE 710 2018

226000103323 6/25/2018 INDEPENDENCE 557 2018 4/21/2019 4/25/2019 5/27/2019 5/28/2019

226000103359 6/25/2018 INDEPENDENCE 722 2018 6/3/2019

226000103357 6/25/2018 INDEPENDENCE 501 2018

226000103368 6/25/2018 INDEPENDENCE 707 2018 5/31/2019

226000103356 6/25/2018 INDEPENDENCE 690 2018

226000103362 6/25/2018 INDEPENDENCE 712 2018

226000103327 6/25/2018 INDEPENDENCE 748 2018 4/23/2019

226000103343 6/25/2018 INDEPENDENCE 551 2018 4/21/2019 5/29/2019 5/31/2019

226000103315 6/25/2018 INDEPENDENCE 802 2018 5/30/2019

226000103376 6/25/2018 INDEPENDENCE 779 2018 5/8/2019 6/2/2019

226000103337 6/25/2018 INDEPENDENCE 749 2018

226000103307 6/25/2018 INDEPENDENCE 671 2018 6/5/2019 4/21/2019 4/25/2019

226000103300 6/25/2018 INDEPENDENCE 407 2018 4/22/2019 5/29/2019 7/2/2019

226000103374 6/25/2018 INDEPENDENCE 760 2018

226000103377 6/25/2018 INDEPENDENCE 772 2018 4/21/2019 5/17/2019 7/2/2019 7/17/2019

226000103303 6/25/2018 INDEPENDENCE 711 2018

226000103299 6/25/2018 INDEPENDENCE 865 2018

226000103378 7/2/2018 ARDMORE 523 2018 4/19/2019

226000103297 7/2/2018 ARDMORE 442 2018

226000103388 7/2/2018 ARDMORE 450 2018

226000103336 7/2/2018 ARDMORE 423 2018

226000103366 7/2/2018 ARDMORE 720 2018

226000103352 7/2/2018 ARDMORE 506 2018

226000103316 7/2/2018 ARDMORE 540 2018

226000103341 7/2/2018 ARDMORE 390 2018

226000103381 7/2/2018 ARDMORE 552 2018

226000103329 7/2/2018 ARDMORE 550 2018

226000103295 7/2/2018 ARDMORE 665 2018

226000103311 7/2/2018 ARDMORE 390 2018

226000103355 7/2/2018 ARDMORE 748 2018

226000103322 7/2/2018 ARDMORE 446 2018

226000103690 7/2/2018 ARDMORE 822 2018

226000103643 7/2/2018 ARDMORE 495 2018

226000103606 7/2/2018 ARDMORE 469 2018

226000103596 7/2/2018 ARDMORE 544 2018

226000103630 7/2/2018 ARDMORE 531 2018

226000103612 7/2/2018 ARDMORE 400 2018

226000103659 7/2/2018 ARDMORE 491 2018

226000103651 7/2/2018 ARDMORE 490 2018

226000103674 7/2/2018 ARDMORE 516 2018

226000103613 7/2/2018 ARDMORE 489 2018

226000103622 7/2/2018 ARDMORE 362 2018

226000103329 7/2/2018 ARDMORE 550 2018

226000103683 7/2/2018 ARDMORE 509 2018

226000103644 7/2/2018 ARDMORE 474 2018

226000103662 7/2/2018 ARDMORE 526 2018

226000103661 7/2/2018 ARDMORE 520 2018

226000103686 7/2/2018 ARDMORE 579 2018

226000103685 7/2/2018 ARDMORE 531 2018

226000103620 7/2/2018 ARDMORE 510 2018

226000103679 7/2/2018 ARDMORE 462 2018

226000103691 7/2/2018 ARDMORE 485 2018

226000103614 7/2/2018 ARDMORE 510 2018
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226000103598 7/2/2018 ARDMORE 431 2018

226000103615 7/2/2018 ARDMORE 524 2018

226000103640 7/2/2018 ARDMORE 391 2018

226000103609 7/2/2018 ARDMORE 511 2018

226000103682 7/2/2018 ARDMORE 550 2018

226000103676 7/2/2018 ARDMORE 520 2018

226000103618 7/2/2018 ARDMORE 555 2018

226000103692 7/2/2018 ARDMORE 662 2018 4/21/2019 5/28/2019 5/29/2019 5/31/2019 7/17/2019

226000103619 7/2/2018 ARDMORE 515 2018

226000103602 7/2/2018 ARDMORE 457 2018 7/4/2019 5/15/2019 5/16/2019 5/28/2019 5/29/2019

226000103636 7/2/2018 ARDMORE 540 2018

226000103635 7/2/2018 ARDMORE 512 2018

226000103663 7/2/2018 ARDMORE 498 2018

226000103603 7/2/2018 ARDMORE 730 2018 4/21/2019 7/3/2019

226000103646 7/2/2018 ARDMORE 538 2018

226000103655 7/2/2018 ARDMORE 542 2018

226000103597 7/2/2018 ARDMORE 542 2018

226000103671 7/2/2018 ARDMORE 665 2018

226000103677 7/2/2018 ARDMORE 540 2018

226000103668 7/2/2018 ARDMORE 510 2018

226000103687 7/2/2018 ARDMORE 556 2018

226000103657 7/2/2018 ARDMORE 705 2018

226000103629 7/2/2018 ARDMORE 522 2018

226000103633 7/2/2018 ARDMORE 505 2018

226000497881 7/12/2019 INDEPENDENCE 712 2019

226000497830 7/12/2019 INDEPENDENCE 497 2019

226000497844 7/12/2019 INDEPENDENCE 485 2019

226000497858 7/12/2019 INDEPENDENCE 564 2019

226000497847 7/12/2019 INDEPENDENCE 533 2019

226000497894 7/12/2019 INDEPENDENCE 609 2019

226000497897 7/12/2019 INDEPENDENCE 501 2019

226000497838 7/12/2019 INDEPENDENCE 643 2019

226000497836 7/12/2019 INDEPENDENCE 747 2019

226000497337 7/23/2019 INDEPENDENCE 691 2019

226000497339 7/23/2019 INDEPENDENCE 626 2019

226000497346 7/23/2019 INDEPENDENCE 703 2019

226000497317 7/23/2019 INDEPENDENCE 719 2019

226000497391 7/23/2019 INDEPENDENCE 598 2019

226000497369 7/23/2019 INDEPENDENCE 662 2019

226000497333 7/23/2019 INDEPENDENCE 657 2019

226000497338 7/23/2019 INDEPENDENCE 788 2019

226000497303 7/23/2019 INDEPENDENCE 701 2019

226001036783 7/23/2019 INDEPENDENCE 642 2019

226001036723 7/23/2019 INDEPENDENCE 613 2019

226001036768 7/23/2019 INDEPENDENCE 598 2019

226001036748 7/23/2019 INDEPENDENCE 573 2019

226001036790 7/23/2019 INDEPENDENCE 698 2019

226001036784 7/23/2019 INDEPENDENCE 662 2019

226001036772 7/23/2019 INDEPENDENCE 628 2019

226001036777 7/23/2019 INDEPENDENCE 722 2019

226001036758 7/23/2019 INDEPENDENCE 687 2019

226001036794 7/23/2019 INDEPENDENCE 523 2019

226001036787 7/23/2019 INDEPENDENCE 561 2019

226001036724 7/23/2019 INDEPENDENCE 713 2019

226001036895 7/23/2019 INDEPENDENCE 704 2019

226001036786 7/23/2019 INDEPENDENCE 642 2019

226001040691 8/13/2019 INDEPENDENCE 691 2019

226001040624 8/13/2019 INDEPENDENCE 624 2019

226001040740 8/13/2019 INDEPENDENCE 740 2019

226001036803 8/30/2019 INDEPENDENCE 538 2019

226001036815 8/30/2019 INDEPENDENCE 791 2019
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226001036812 8/30/2019 INDEPENDENCE 751 2019

226001036851 8/30/2019 INDEPENDENCE 866 2019

226001036855 8/30/2019 INDEPENDENCE 590 2019

226001036867 8/30/2019 INDEPENDENCE 738 2019

226001036845 8/30/2019 INDEPENDENCE 710 2019

226001036811 8/30/2019 INDEPENDENCE 712 2019

226001036891 8/30/2019 INDEPENDENCE 620 2019

226000103560 9/6/2019 INDEPENDENCE 560 2019

226000103772 9/6/2019 INDEPENDENCE 772 2019

226000103621 9/6/2019 INDEPENDENCE 621 2019

226000103625 9/6/2019 INDEPENDENCE 625 2019

226000103645 9/6/2019 INDEPENDENCE 645 2019

226000103540 9/6/2019 INDEPENDENCE 540 2019

226000103552 9/6/2019 INDEPENDENCE 552 2019

226001040246 9/13/2019 INDEPENDENCE 633 2019

226001040269 9/13/2019 INDEPENDENCE 528 2019

226001040260 9/13/2019 INDEPENDENCE 685 2019

226001040257 9/13/2019 INDEPENDENCE 705 2019

226001040292 9/13/2019 INDEPENDENCE 480 2019

226001040242 9/13/2019 INDEPENDENCE 635 2019



 

 

APPENDIX B 

 

 

CARP BARRIER FEASIBLITY 

& 

DESIGN PLANS 

 

 

 



 

 

     

Emmons & Olivier Resources, Inc.    7030 6th St. North   Oakdale, MN 55128    T/ 651.770.8448    www.eorinc.com                          page 1 of 5      

technical memo 
Project Name |  Ardmore Carp Barrier Feasibility Date | 05/09/19 

To / Contact info | Brian Vlach, TRPD 

Cc / Contact info | Jason Naber, EOR 

From / Contact 
info | 

Mike Majeski, EOR 
Greg Graske P.E., EOR 
Joe Pallardy, EOR 

Regarding | Ardmore Carp Barrier Feasibility Report 

Ardmore Carp Barrier Feasibility 

EOR conducted a feasibility assessment of the Ardmore outlet channel to determine options to limit 

carp migration from Lake Independence to Ardmore Lake, particularly during the spawning season.  

Carp research being conducted by TRPD has confirmed that under certain flow regimes, carp are able 

migrate into Ardmore Lake to spawn.  The goal is to limit carp spawning in areas such as Ardmore 

Lake where winterkill conditions reduce or eliminate gamefish populations that naturally control 

carp numbers through predation of carp eggs and fry. 

Existing Lake Level & Flow Regime Conditions 

Based on MNDNR LakeFinder data, the ordinary high water level (OHWL) of Ardmore Lake is 959.8 

feet (NGVD 29 datum) and the OHWL of Lake Independence is 956.8 feet (NGVD 29 datum).  The 

highest recorded lake elevation for Ardmore Lake was 960.15 (December 1985) and the highest 

recorded lake elevation in Lake Independence was 959.05 feet on May 30, 2011 (period of record 

from 1935 to 2018).  Daily average flow data has been collected by TRPD within the Ardmore outlet 

channel from 2017 to 2018.  Daily average flow rates measured in both years indicate flows less than 

1 cfs for the majority of the monitoring season, with a peak daily average flow of 3.9 cfs measured on 

May 21, 2017 and 4.7 cfs measured on July 2, 2018. 

Carp Barrier Options 

Based on analysis of lake elevation data and flow regime in the Ardmore channel, three carp barrier 

options were developed for this feasibility report.  Preliminary costs are included to provide an 

understanding of potential cost ranges.  More detailed design and engineer’s estimate would be 

needed once an approach is selected. 

Option A: Open Channel Rock Riffle Barrier 

There appears to be sufficient gradient within the Ardmore outlet channel between Ardmore Avenue 

and Lake Shore Avenue to install a shallow rock riffle fish barrier. The concept design would entail 

construction of a long and shallow rock riffle to dissipate peak flows across a wide channel cross 

section such that there would be insufficient depth of water for carp to migrate upstream.  Based on 

the outlet channel survey completed by EOR staff, there is approximately 1.0 vertical feet of channel 

gradient between the two road crossings (Figure 1 & Figure 2).  This gradient would allow for 

construction of a riffle approximately 25 to 50 feet long depending on the riffle location.  The width 

of the riffle would be designed such that peak channel flows would result in a maximum flow depth 

of 0.25 feet across the entire riffle.  
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Figure 1. Ardmore Channel Profile and Culvert Elevations (Point Elevations Represent Water Surface Elevations) 
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Figure 2.  Ardmore Channel Profile between Ardmore Avenue and Lake Shore Avenue 

In addition, the riffle would be constructed of large angular rock (likely Class III riprap) to disrupt 

concentrated flow paths, thereby inhibiting the ability of carp to use burst speed to migrate over the 

riffle.  Ideally the riffle would be designed to effectively control a range of flows up to 10 cfs (or 

approximately twice the maximum observed daily average flows in the channel).  The riffle would 

have to be strategically located in the channel such it would not affect the elevation of Ardmore Lake, 

nor be affected by tailwater conditions from Lake Independence during high lake stage events that 

could flood over the riffle and allow for possible carp migration. 

 Pros: Low cost and easy to construct, aesthetic appeal, would increase dissolved oxygen to 

downstream resource, low maintenance, may increase macroinvertebrate community 

 Cons: Possible migration of carp over the riffle during high flow events, may require stream 

channel excavation to widen the channel cross section, potential barrier to all fish species 

during low flow periods 

Estimated Construction Cost Range:  $5,000 - $15,000 

 

Option B: Removable Fish Grate in Open Channel 

The elevation of the channel banks and existing channel cross section may be conducive for the 

installation of a removable fish grate similar to the fish barrier shown in Figure 3. The structure 

would be constructed such that the sides of the barrier would be installed into the channel banks to 

prevent fish from migrating around the sides of the barrier. The middle section of the barrier would 

be comprised of narrow-spaced horizontal bars that would allow debris to flow through structure 

while preventing carp migration upstream.  The middle section would be removable for ease in 

cleaning and would allow for open channel free flow through the structure if needed. 

 Pros:  Selective carp barrier (especially adults), allows small native species to migrate 

upstream (minnows, chubs, small panfish), grate can be removed to allow for gamefish 

migration, relatively easy to clean 
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 Cons:  Higher cost and requires fabrication of metal structure and supports, susceptible to 

clogging from vegetation clumps and woody debris, possible negative aesthetic  

Estimated Construction Cost Range:  $15,000 - $30,000 

 

Option C:  Permanent Fish Barrier    

 

 

Figure 3. Example of Removable Fish Grate with Horizontal Bars. 

 

A permanent fish barrier could be comprised of either metal or concrete, or may involve an electrified 

barrier.  Similar to the removable fish grate, the sides of the structure would need to be installed into 

the channel banks to prevent fish from migrating around the barrier.  

 Pros:  Effective for carp, could be low maintenance depending on design 

 Cons:  High cost and may be difficult to construct , possible negative aesthetic, complete fish 

barrier (non-selective), may require maintenance depending on design 

Estimated Construction Cost Range:  $20,000 - $100,000+ 
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Recommendation 

Based on the flow regime in the Ardmore channel and landscape setting, EOR recommends advancing 

Option A.  This option would be the most cost effective approach and would provide water quality 

and natural resource benefits by increasing dissolved oxygen levels in the channel and providing 

coarse substrates for macroinvertebrates to colonize. This option may also be preferred by 

permitting agencies since it could allow for migration of small native fish such as minnows and 

panfish. This option could also be used in conjunction with Option B.  

 



GOVERNING SPECIFICATIONS

THE 2020 EDITION OF THE MINNESOTA DEPARTMENT OF TRANSPORTATION

"STANDARD SPECIFICATIONS FOR CONSTRUCTION" SHALL GOVERN

ALL TRAFFIC CONTROL DEVICES AND SIGNING SHALL CONFORM TO MINNESOTA

MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES, INCLUDING FIELD MANUAL FOR

TEMPORARY CONTROL ZONE LAYOUTS.

THREE RIVERS PARK DISTRICT

LAKE ARDMORE FISH BARRIER
MEDINA, HENNEPIN COUNTY, MINNESOTA

NO SCALE
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N

PROJECT

LOCATION

CLIENT

THREE RIVERS PARK DISTRICT

3000 XENIUM LANE NORTH

PLYMOUTH, MN 55441

ENGINEER

EMMONS & OLIVIER RESOURCES, INC.
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1         01/20/2020       DEM         CONCEPT PLANS - NOT FOR CONSTRUCTION

NO DATE BY REVISION

2         02/10/2020       DEM         60% DRAFT PLANS - NOT FOR CONSTRUCTION

3         02/28/2020       KDC         PERMIT SUBMITTAL - NOT FOR CONSTRUCTION
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5
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LAKE ARDMORE FISH BARRIER

MEDINA, HENNEPIN COUNTY,

MINNESOTA

SHEET  01 OF 04  SHEETS

 STATE PROJECT NO. ---  CITY PROJECT NO. ---

Emmons & Olivier

Resources, Inc.

w a t e r

e c o l o g y

community

1919 University Ave W,

Suite 300, St Paul, MN 55104

Tele: 651.770.8448

www.eorinc.com

TITLE SHEET

GOPHER STATE ONE-CALL
IT IS THE LAW THAT ANYONE EXCAVATING AT ANY SITE MUST

NOTIFY GOPHER STATE ONE CALL (GSOC) SO THAT

UNDERGROUND ELECTRIC, NATURAL GAS, TELEPHONE OR

OTHER UTILITY LINES CAN BE MARKED ON OR NEAR YOUR

PROPERTY BEFORE ANY DIGGING BEGINS. A 48-HOUR NOTICE,

NOT INCLUDING WEEKENDS, IS REQUIRED. CALLS CAN BE MADE

TO GSOC AT 1-800-252-1166 OR (651)454-0002, MONDAY THROUGH

FRIDAY (EXCEPT HOLIDAYS) FROM 7 A.M. TO 5 P.M.

EXISTING UTILITIES
THE LOCATION OF UNDERGROUND FACILITIES AND/OR

STRUCTURES AS SHOWN ON THE PLANS ARE BASED ON

AVAILABLE RECORD AT THE TIME THE PLANS WERE PREPARED

AND ARE NOT GUARANTEED TO BE COMPLETE OR CORRECT.

THE SUBSURFACE UTILITY INFORMATION SHOWN IS UTILITY

QUALITY LEVEL D, AS DETERMINED USING THE GUIDELINES OF

"CI/ASCE 38-02 STANDARD GUIDELINES FOR THE COLLECTION AND

DEPICTION OF EXISTING SUBSURFACE UTILITY DATA."

THE CONTRACTOR IS RESPONSIBLE FOR CONTACTING ALL

UTILITIES 72 HOURS PRIOR TO CONSTRUCTION TO DETERMINE

THE EXACT LOCATION OF ALL FACILITIES AND TO PROVIDE

ADEQUATE PROTECTION OF SAID UTILITIES DURING THE COURSE

OF WORK.

CONSTRUCTION NOTE
CONTRACTOR SHALL TAKE ALL NECESSARY MEASURES TO

MAINTAIN OPERATION OF EXISTING UTILITIES THROUGHOUT THE

DURATION OF THE PROJECT. IN THE EVENT THAT AN

INTERRUPTION OF SERVICE IS UNAVOIDABLE IN ORDER TO

COMPLETE THE WORK, CONTRACTOR SHALL PROVIDE ADEQUATE

NOTIFICATION TO ALL AFFECTED BUSINESSES A MINIMUM OF 3

WORKING DAYS IN ADVANCE OF ANY INTERRUPTION.

DESIGN BY  DRAWN BY  CHECKED BY

KDC DEM         DRL

EOR PROJECT NO.

1075-0016

SUBMISSION  DATE:

02/28/2020

* THIS PLAN SET CONTAINS 04 PLAN SHEETS

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT

WAS PREPARED BY ME OR UNDER MY DIRECT SUPERVISION AND

THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER UNDER

THE  LAWS OF THE STATE OF MINNESOTA.

KYLE D. CRAWFORD

DATE:   02/28/2020 LICENSE #   54906
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PROJECT LOCATION

ALL ELEVATIONS ARE IN

NAVD 88 - DATUM

CARVER

MCLEOD

WRIGHT

HENNEPIN

ANOKA

SCOTT

SIBLEY

PROJECT

LOCATION

GRADING & EROSION CONTROL NOTES

1. CONTRACTOR TO VERIFY THE LOCATION OF ALL UNDERGROUND UTILITIES PRIOR TO BEGINNING ANY

CONSTRUCTION BY CALLING GOPHER STATE ONE CALL AT 1-800-252-1166.

2. CONTRACTOR SHALL FIELD VERIFY THE LOCATIONS AND ELEVATIONS OF EXISTING UTILITIES AND

TOPOGRAPHIC FEATURES PRIOR TO START OF SITE GRADING.  THE CONTRACTOR SHALL IMMEDIATELY

NOTIFY THE PROJECT ENGINEER OF ANY DISCREPANCIES OR VARIATIONS.

3. ENGINEER SHALL PROVIDE VERTICAL CONTROL BENCHMARK AND CONTRACTOR SHALL PROTECT

BENCHMARKS. ADDITIONAL BENCHMARKS WILL BE SET AT CONTRACTORS EXPENSE.

4. ACCEPTANCE OF INSTALLED PERIMETER EROSION CONTROL, INLET PROTECTION AND CONSTRUCTION

ENTRANCE MUST BE MADE BEFORE BEGINNING SITE GRADING ACTIVITIES.  SOME TEMPORARY EROSION

CONTROL MEASURES MAY BE INSTALLED AS GRADING OCCURS IN THE SPECIFIC AREA.  MAINTAIN EROSION

CONTROLS THROUGHOUT THE GRADING PROCESS AND REMOVE UPON APPROVAL OF ENGINEER.

5. CONTRACTOR TO ADHERE TO ALL REQUIREMENTS OF PARK, CITY, COUNTY, WATERSHED DISTRICT, AND

STATE  PERMITS.

6. ALL EXPOSED SOIL AREAS WITHIN 100 FEET OF A WATER OF THE STATE OR ANY STORMWATER 

CONVEYANCE SYSTEM WHICH IS CONNECTED TO A WATER OF THE STATE MUST BE STABILIZED WITHIN 24

HOURS.

7.     ALL CONSTRUCTION ENTRANCES SHALL BE SURFACED WITH CRUSHED ROCK (OR APPROVED EQUAL)

ACROSS FULL WIDTH FROM ENTRANCE POINT INTO THE CONSTRUCTION ZONE.

8.     INLET PROTECTION IS TO BE USED DURING CONSTRUCTION. SEE MNDOT SPECIFICATIONS.

9. ALL EROSION CONTROL MEASURES SHALL BE INSTALLED AND MAINTAINED IN ACCORDANCE WITH CITY,

COUNTY, AND STATE  PERMITS.

10. THE CONTRACTOR SHALL MAINTAIN ALL EROSION CONTROL MEASURES, INCLUDING THE REMOVAL OF

ACCUMULATED SILT IN FRONT OF TEMPORARY  EROSION CONTROL MEASURES THROUGHOUT

CONSTRUCTION. CONTRACTOR SHALL RE-ESTABLISH ANY EXISTING EROSION CONTROL DISTURBED BY

CONSTRUCTION.

11. CONTRACTOR SHALL PROVIDE ADDITIONAL TEMPORARY EROSION CONTROL MEASURES AS REQUIRED FOR

CONSTRUCTION OR AS REQUIRED BY ENGINEER.

12. REMOVE ALL TEMPORARY EROSION CONTROL MEASURES UPON APPROVAL OF ENGINEER.

13.   THE CONTRACTOR SHALL REMOVE ALL SOILS AND SEDIMENT TRACKED ONTO EXISTING STREETS AND

PAVED AREAS WITHIN 24 HOURS OF DISCOVERY OR REQUESTED BY ENGINEER.

14.   SWEEP ADJACENT STREETS/PARKING LOT WITH SWEEPER AND PICK-UP BROOM IN ACCORDANCE WITH

CITY, COUNTY,  AND STATE REQUIREMENTS.

15.   INSPECT EROSION CONTROL DEVICES AFTER EACH RAINFALL PER MNDOT SPECIFICATION AND SPECIAL

PROVISIONS. IMMEDIATELY REPAIR FAILED OR FAILING EROSION CONTROL DEVICES.

16.   MINIMIZE DISTURBANCE TO THE EXTENT FEASIBLE. DISTURBANCE OUTSIDE OF CONSTRUCTION LIMITS

SHALL BE RESTORED TO PRE CONSTRUCTION CONDITIONS AT THE COST OF THE CONTRACTOR.

13. CONTRACTOR SHALL STOCKPILE AND RE-SPREAD TOPSOIL TO A MINIMUM DEPTH OF 6". CONTRACTOR

SHALL SUPPLEMENT EXISTING TOPSOIL WITH IMPORTED AS NEEDED AT NO EXTRA COST TO THE OWNER.

ALL GREEN SPACE AREAS TO BE DECOMPACTED TO A MINIMUM 12" DEPTH PRIOR TO RECEIVING TOPSOIL.

14. REVIEW SPECIAL PROVISIONS FOR MODIFICATIONS TO MNDOT SPECIFICATIONS.

GENERAL SITE WORK NOTES

1. VERIFY HORIZONTAL LOCATION AND ELEVATION WHERE A CONNECTION TO EXISTING PAVEMENT,

STRUCTURE, PIPE OR OTHER SITE FEATURE IS TO BE MADE.  THE CONTRACTOR SHALL IMMEDIATELY

NOTIFY THE ENGINEER OF ANY DISCREPANCIES OR VARIATIONS FROM THE PLANS.

2. REFERENCE TO MN/DOT SPECIFICATIONS SHALL MEAN DIVISIONS II AND III OF THE 2020 SPECIFICATIONS

FOR CONSTRUCTION.

3. TOPOGRAPHIC SURVEY CONDUCTED NOVEMBER 25, 2019 BY EOR, INC. SURVEYED COMPLETED IN CARVER

COUNTY COORDINATES, US FEET AND NAVD88 VERTICAL DATUM.

4. A CONSTRUCTION STAGING PLAN SHALL BE PREPARED AND SUBMITTED BY THE CONTRACTOR FOR

REVIEW BY THE PROJECT ENGINEER, PARK AND COUNTY FOR ANY DELIVERY & TEMPORARY STORAGE OF

MATERIALS. CONTRACTOR SHALL ALSO SUBMIT FOR APPROVAL A CONSTRUCTION PHASING AND

SCHEDULE OUTLINE.

5.  ALL TRAFFIC CONTROL DEVICES AND SIGNING SHALL CONFORM TO THE MINNESOTA MUTCD, INCLUDING

FIELD MANUAL FOR TEMPORARY TRAFFIC CONTROL ZONE LAYOUTS, JANUARY 1998.  ONE ELEVEN FOOT

MINIMUM WIDTH LANE IN EACH DIRECTION SHALL BE PROVIDED AT ALL TIMES.

6.  ALL CONSTRUCTION WORK SHALL BE COMPLETED WITHIN CITY APPROVED WORKING HOURS.

7.  PROPOSED WORK MUST BE IN COMPLIANCE WITH ANY AND ALL MUNICIPAL, COUNTY, STATE AND PARK

RULES AND CONTRACTOR IS EXPECTED TO OBTAIN ANY REQUIRED PERMITS BEYOND DNR PUBLIC WATERS

MCWD AND HENNEPIN COUNTY PERMITS.

8. A PRECONSTRUCTION MEETING WILL BE REQUIRED WITH CITY/PARK/COUNTY STAFF PRIOR TO ANY

MOBILIZATION OF CONSTRUCTION EQUIPMENT OR MATERIAL.

GENERAL LANDSCAPE NOTES

1. CONTRACTOR SHALL INSPECT THE SITE AND BECOME FAMILIAR WITH EXISTING CONDITIONS RELATING TO

THE NATURE AND SCOPE OF WORK.

2. CONTRACTOR SHALL VERIFY PLAN LAYOUT AND BRING TO THE ATTENTION OF THE ENGINEER

DISCREPANCIES WHICH MAY COMPROMISE THE DESIGN OR INTENT OF THE LAYOUT.

3. CONTRACTOR SHALL ASSURE COMPLIANCE WITH APPLICABLE CODES AND REGULATIONS GOVERNING THE

WORK AND MATERIALS SUPPLIED.

4. CONTRACTOR SHALL PROTECT EXISTING ROADS, CURBS/GUTTERS, TRAILS, TREES, LAWNS AND SITE

ELEMENTS DURING CONSTRUCTION OPERATIONS.  DAMAGE TO SAME SHALL BE REPAIRED AT NO

ADDITIONAL COST TO THE OWNER.

5. CONTRACTOR SHALL REVIEW THE SITE FOR DEFICIENCIES IN SITE CONDITIONS WHICH MIGHT NEGATIVELY

AFFECT PLANT ESTABLISHMENT, SURVIVAL OR WARRANTY.  UNDESIRABLE SITE CONDITIONS SHALL BE

BROUGHT TO THE ATTENTION OF THE ENGINEER PRIOR TO BEGINNING OF WORK.

6. CONTRACTOR IS RESPONSIBLE FOR ONGOING MAINTENANCE OF NEWLY INSTALLED MATERIALS

THROUGHOUT THE LENGTH OF THE PROJECT.  REPAIR OF ACTS OF VANDALISM OR DAMAGE WHICH MAY

OCCUR SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR.

7. EXISTING TREES OR SIGNIFICANT SHRUB MASSINGS FOUND ON SITE SHALL BE PROTECTED AND SAVED

UNLESS NOTED TO BE REMOVED OR ARE LOCATED IN AN AREA TO BE GRADED.  QUESTIONS REGARDING

EXISTING PLANT MATERIAL SHALL BE BROUGHT TO THE ATTENTION OF THE ENGINEER PRIOR TO REMOVAL.

CONTRACTOR SHALL WALK THE SITE WITH THE ENGINEER AND PARK PRIOR TO SITE REMOVALS AND

GRADING TO DETERMINE EXACT CONSTRUCTION LIMITS.

SHEET LIST TABLE

SHEET NUMBER SHEET TITLE

01 TITLE SHEET

02 SITE PLAN

03 DETAILS SHEET 1

04 DETAILS SHEET 2

Item MnDOT Reference # Unit Estimated

 Mobilization 2021.501  LS 1.00

 Clearing 2101.505 ACRE 0.1

 Aggregate Base (CV), Class ___ 2211.507  CY 5.00

 Furnish and Install Fish Barrier 2452.602  EA 1.00

 Hand-placed Riprap 2511.507  CY 10.00

 Traffic Control 2565.501  LS 1.00

 Stabilized Construction Exit 2573.501  LS 1.00

 Silt Fence, Type SD 2573.503  LF 30.00

 Erosion Control Blanket, Category 3N 2575.504  SY 50.00

 Seeding 2575.505  ACRE 0.05

 Seed, Mixture 34-171 2575.508  LB 1.00

 Seed, Mixture 36-711 2575.508  LB 4.00
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NOTES:

1. REFER TO NORTHERN TECHNOLOGIES, LLC.

"GEOTECHNICAL EXPLANATION AND

ENGINEERING REVIEW" DOCUMENT (NTI

PROJECT NO. 19.MSP.09141.000) FOR FURTHER

SOILS INFORMATION AND RECOMMENDATIONS.

SOIL BORING - 1 - SURFACE ELEVATION: 964.0

964.0 TO 962.5 - TOPSOIL

962.5 TO 957.5 - SANDY LEAN CLAY (CL)

957.5 TO 955.0 - CLAYEY SAND (SC)

955.0 TO 946.0 - SANDY LEAN CLAY (CL)

NO GROUND WATER OBSERVED ON 11/20/19

2. ALL AREAS ABOVE WETLAND LINE TO BE

RESTORED WITH ECB CAT. 3N AND MNDOT

SEED MIX 36-711. ALL AREAS BELOW WETLAND

SHALL BE RESTORED WITH ECB CAT. 3N AND

MNDOT SEED MIX 34-171.

3. ONLY TREES AND SHRUBS NECESSARY TO

ACCESS SITE AND PERMIT THE WORK SHALL BE

CLEARED. CONTRACTOR SHALL WALK THE SITE

WITH OWNER AND ENGINEER PRIOR TO

CLEARING ACTIVITIES.

04

04

01

03

01

04



NOTES

1. DRILL 1/4 INCH WEEP HOLES IN

BOTTOM CENTER OF ALL ALUMINUM

PIPES.

2. DIMENSIONS SHOWN ARE NOMINAL.

CONTRACTOR IS RESPONSIBLE FOR

FABRICATION AND CONSTRUCTION TO

WORKABLE TOLERANCES.

3. FISH BARRIER SHALL NOT IMPEDE

FLOWS.

4. BOLTS SHALL BE 3/4" DIA., GALVANIZED

AND TIGHTENED MECHANICALLY WITH

GALVANIZED NUTS.

13.00

0.17'

10' MIN

BURY DEPTH

2
.
0
0

3.25'

0.33'

2.0'

FRONT GRATE (4)
GALVANIZED STEEL

SUPPORT RODS (5)

3/4" SCH 80 ALUMINUM PIPE

FULL WELD AROUND

END & SIDES OF PIPE

ALUMINUM

ANGLE

FRAME

2
.
0
0
'

3.0'

4"4
"

CL III RIPRAP TO

REINFORCE BANK

3" o.c.

≈2" opening

EXISTING CHANNEL BOTTOM

ELEV: 959.2

TOP OF FISH BARRIER

ELEV: 961.2

2017-2019 HWL

ELEV: 960.7

6" DEPTH

RIVER ROCK

3 

1

2

" X 3 

1

2

" X 

1

4

"

GALVANIZED

STEEL SUPPORT

ANGLE (8) BOLTED

TO SUPPORT RODS

3"

4"

3" x 4" GALV.

STEEL ANGLE

BAR BOLTED

TO FRONT OF

SUPPORT

BEAMS

GALVANIZED STEEL

ANGLE BAR
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1 SPACE STAKES AS FOLLOWS:

WOOD EXCELSIOR LOGS AND

STRAW WATTLES: 1"X1" NOMINAL

WOOD STAKES AT 8 FOOT MAXIMUM

SPACING.

2 INSTALL SLOPE PROTECTION

PERPENDICULAR TO SLOPE

(PARALLEL TO CONTOURS).

OVERLAP JOINTS PER DETAIL 'A'.

RUN THE LAST 10 FEET OF EACH

DEVICE UP THE SLOPE TO PREVENT

FLOW RUNAROUND.

3. STAKES ARE NOT TO PROTRUDE

THROUGH LOGS, BUT RATHER

PLACED ON THE DOWNSTREAM

SIDE AT A 45 DEGREE ANGLE SO AS

TO "PINCH" THE LOG TIGHT TO THE

GROUND SURFACE

TOP OF SLOPE OR UNDISTURBED AREA

INSTALLATION LENGTH

(MEASURED ALONG DEVICE)

2

1
2
"
 
M

I
N

INSET

INSET

3

6

"
 
m

i
n

.

6

"
 
m

i
n

.

(12" min. anchor spacing)

2" min.

3

"

(4'-0" min. anchor spacing) (18" min. anchor spacing)

Edge Lap

Anchor Trench

End Splice

1

Edge Lap

Compacted Soil

Backfill

NOTES:

1. SECURE BLANKET TO GROUND ACCORDING TO

MANUFACTURER'S  RECOMMENDED

ANCHORING PATTERN AND MINIMUM SHOWN IN

TABLE 1.

2. SPACE TOP ROW OF STAPLES AT 18 INCH,

BOTTOM ROW AT 36 INCH CENTERS, AND ALL

OTHERS AT 24 INCH CENTERS.

APPROXIMATELY 30 STAPLES REQUIRED PER

SQUARE (100 SQ.-FT.) OF EROSION CONTROL

MAT.

3. WHERE EROSIVE GULLIES HAVE DEVELOPED IN

BACKSLOPE, FILL WITH SOIL AND COMPACT

PRIOR TO PLACEMENT OF EROSION CONTROL

MAT.

4. 4 FEET MINIMUM TO 8 FEET MAXIMUM OR AS

SPECIFIED. PLACE STAPLES THE SAME AS FOR

SPECIAL DITCH CONTROL.

5. 4 FEET UNLESS SPECIFIED OTHERWISE FOR

FORESLOPE PROTECTION.

6. IF EROSIVE RILL HAS DEVELOPED ADJACENT

TO SHOULDER MATERIAL, FILL WITH SUITABLE

SOIL AND COMPACT PRIOR TO PLACEMENT OF

MAT.

7. EROSION CONTROL BLANKET SHALL BE MNDOT

CATEGORY 3.

ANCHOR TRENCH

EDGE LAP

END SPLICE

TABLE 1

Max. slope Min. anchors

≤ 3:1

2:1

1:1

1.5/yd²

2/yd²

2.5/yd²
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S

3" CLEAR ROCK

NOTE :

- STABILIZED CONSTRUCTION EXIT SHALL BE MAINTAINED FOR THE

DURATION OF THE CONSTRUCTION PROCESS.

- ROCK SHALL BE UNDERLINED WITH MNDOT TYPE 3 GEOTEXTILE FABRIC.

- CONTRACTOR SHALL EXPECT TO SWEEP/CLEAN THE ADJACENT ROAD AS

SITE CONSTRAINTS LIMIT THE CONSTRUCTION EXIT LENGTH.

MNDOT TYPE 3

GEOTEXTILE
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STABILIZED CONSTRUCTION EXIT
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Date:  December 10, 2020 

 

To:  Pioneer-Sarah Creek Watershed Management Commission 

 

From:  Brian Vlach – Three Rivers Park District 

 

Subject:  Ardmore Channel Carp Barrier 

 

 

 

Three Rivers Park District monitored carp movement in the Lake Independence watershed in 2018 and 

2019.  A total of 205 carp were implanted with Passive Integrated Tags (PIT) in both Lake 

Independence and Lake Ardmore.  PIT antennas were placed at three locations to monitor carp 

movement and identify potential carp nursery areas.  These carp movement monitoring PIT antennas 

were placed at Highway 19 crossing over Spurzem Creek, Pagenkopf Road crossing over Pioneer Creek, 

and the outlet channel of Ardmore Lake.  Carp movement was minimal at the Highway 19 Spurzem 

Creek location with only one carp detected at this location in 2018 and 2019.  The data suggests that 

majority of the carp are moving in large numbers during the spring using Pioneer Creek and Ardmore 

Creek to actively seek shallow lakes to spawn.  Ardmore Lake was identified as a primary nursery area 

for carp based on a previous carp population/biomass estimate conducted on the lake in 2017.  It was 

recommended that a carp barrier be installed within the Ardmore Channel to prevent carp movement 

between Lake Independence and Ardmore Lake. 

 

An Ardmore Channel Carp Barrier Feasibility Study was conducted in 2019 to consider different options 

that would prevent carp migration between Lake Independence and Ardmore Lake.  The study 

recommended a removable fish grate in the open channel located downstream of the Ardmore Lake 

outlet culvert on Ardmore Avenue.  The design plans and permits for the project were 

completed/acquired in the spring of 2020.  The construction of the carp barrier was just recently 

installed by U.S. SiteWork during the week of November 23rd through 30th, 2020.  This was a 

collaborative project between Pioneer-Sarah Creek Watershed Management Commission, City of 

Medina, Hennepin County, Board of Water and Soil Resources, and Three Rivers Park District. The final 

project costs for the design/permitting and construction/installation of the carp barrier was $58,092.  

The following photos were taken during the installation of the carp barrier.   
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Baker Campground Ravine Stabilization Project 

Annual Progress Report  

2020 

 

Background 

 Lake Independence is among one of the most visible and highly valued recreational water bodies 

in Hennepin County.  The Three Rivers Park District owns and operates the Baker Park Reserve that 

provides 4,500 feet of public accessible shoreline on Lake Independence.    The Baker Park Reserve has 

two swimming beaches, a public watercraft access, fishing piers, picnic and playground areas, trails, and 

a campground area.   The lake was listed as impaired for excessive nutrients by the MPCA in 2002.  The 

Lake Independence Total Maximum Daily Load and Implementation Plan was completed by Three Rivers 

Park District in partnership with the Pioneer-Sarah Creek Watershed Management Commission in 2007.  

The TMDL study identified phosphorus loading from the watershed as the main cause of the 

impairment, and emphasized phosphorus load reductions from the watershed as the primary means to 

improve water quality in the lake to meet state water quality standards. 

 A sub-watershed assessment was completed in 2014 by the City of Independence in partnership 

with Hennepin County Environmental Services and the Anoka County Conservation District to identify 

areas within the Lake Sarah and Lake Independence watersheds that were considered significant 

sources of nutrient loading (Lake Sarah and Lake Independence Stormwater Retrofit Analysis 2014).  The 

sub-watershed assessment identified an eroding ravine within the City of Medina and the Baker Park 

Reserve as a potentially significant source of phosphorus and sediment loading to Lake Independence.  A 

subsequent joint effort between the Pioneer-Sarah Creek Watershed Commission (PSCWMC), the cities 

of Medina and Independence, and Three Rivers Park District completed a more detailed feasibility study 

in 2016 that evaluated the ravine as a source of pollutant loading to Lake Independence, assessed the 

cost-effectiveness of multiple watershed and in-ravine management options to decrease those loads, 

and generated recommendations on how to proceed to address the issue (Baker Park Reserve 

Campground Ravine and Sub-watershed Assessment 2016).  The sub-watershed assessment estimated 

the eroding channel contributes approximately 277 pounds of total phosphorus and 300 tons of 

sediment loading annually to Lake Independence.   

The most cost-effective approach to decrease phosphorus and sediment loading to Lake 

Independence from the project area is to stabilize 1,800 linear feet of the main channel and an 

additional 400 feet in two tributary ravines adjacent to the Baker Park Reserve Campground.  A series of 

rock grade control structures would be installed throughout the main ravine and two tributary ravines to 

control the channel grade.  In addition, the channel reaches would be lined with combination of 

rounded field stone and angular rip-rap up to the expected 10-year flood elevation.  It is anticipated that 

average annual phosphorus loads to Lake Independence would be reduced by an estimated 134 pounds, 

at a cost per pound of phosphorus load reduction of less than $130/pound based on an estimated 

project life of 30 years.  This reduction in annual phosphorus load would accomplish 15% of the total 

watershed phosphorus load reduction that was required in the TMDL to meet state water quality 

standards. 



 Three Rivers Park District and the Pioneer-Sarah Creek Watershed Management Commission 

have taken the initiative to implement the Baker Campground Ravine Stabilization Project.  It is 

estimated that the total costs to complete the project is $520,000.  The TMDL study and the two sub-

watershed assessments/feasibility studies were valuable for acquiring grant funding that was necessary 

to proceed with the project.  The Pioneer-Sarah Creek Watershed Management Commission received 

$416,000 in Clean Water Legacy Funds from the Board of Water and Soil Resources; and received an 

additional $59,500 in grant funding from the Hennepin County Opportunity Grant.  The remaining 

portion of the funding will be cost-shared ($44,500) between the Pioneer-Sarah Creek Watershed 

Management Commission, City of Independence, City of Medina, Three Rivers Park District, and Lake 

Independence Citizens Association.  The construction of the project occurred during the winter of 2019 

& 2020.  The specific details of the annual progress for construction of the project is in the following 

section.   

Project Construction Completion  

2019-2020 

 

• October 2019 – Wenck Associates scheduled the pre-construction meeting with Minnesota 

Native Landscape.  Wenck Associates developed an agenda for the meeting. A record of the pre-

construction meeting was developed with tasks assigned to work group members to answer 

questions that came up during the meeting.    

o October 23, 2019 – Pre-construction meeting at 9:00 AM with Minnesota Native 

Landscape. 

o October 24, 2019 – Wenck Associates developed the record of the pre-construction 

meeting.  Work group members were assigned tasks to answer questions that came up 

during the pre-construction meeting. 

o October 25, 2019 – Three Rivers Park District verified authenticity for the performance 

bond and payment bond as well as certificate of liability insurance.  Wenck Associates 

sent the Notice to Proceed to Minnesota Native Landscape. 

 

• November 2019 – Wenck Associates and Three Rivers Park District had an on-site meeting with 

Minnesota Native Landscape to discuss start date, ravine access, staging locations for 

mobilization, and general construction questions.  Wenck Associates would provide inspection 

logs (Appendix A) and photos (Appendix B) for the project.  A decision was also made to have 

weekly construction meeting every Thursday at 9:00 AM after project start.   

o November 19, 2019 - Minnesota Native Landscape began site mobilization 

o November 20, 2019 - Wenck Associates provided staking for the construction access, 

adjacent property boundary, wetland boundary, and constructing limits.  There were 

discussions on tree removal and firewood location. 

o November 21, 2019 – Completed the first weekly construction meeting with Minnesota 

Native Landscape.  The work group completed a site inspection of the construction area.  

Minnesota Native Landscape began tree removal for site access.  The clearing and 

removal of trees is approximately 1/4th completed for the project.   



o November 25, 2019 – Wenck Associates provided staking for construction stabilization 

practices.  Tree clearing has continued and the 2nd access road from the campground 

has been constructed.  The floatation silt curtain has been installed at the bottom of the 

ravine by the lake.  There have been several loads of class 3 riprap delivered to the 

project site.  

o November 26, 2019 - Wenck Associates staked out stabilization practices from the 

access road to the upstream extents of the project.  Piping was placed within the 

channel to create access for track truck leading upstream from the access road.  

Submittals have been received from contractor for Geotextiles fabric, Coir Erosion 

Control Blanket, and Straw Erosion Control Blanket. 

 

• December 2019 - Minnesota Native Landscape continues construction stabilization of the 

ravine.  An area was identified with severe head cutting that was not present during the initial 

surveys for the project.  This new area of erosion was approved and added to the project as 

change order #1 (Appendix C).  There was also an on-site meeting to showcase the project with 

BWSR, Hennepin County Environmental Services, Pioneer and Sarah Creek Watershed 

Management Commission, Wenck Associates, and Three Rivers Park District.  There has been 

significant progress made with approximately 33% of the total project completed.  Pioneer-

Sarah Creek Watershed Management Commission received payment application #1 (Appendix 

C). 

o December 2, 2019 – Minnesota Native Landscape has been installing rip rap at the head 

waters of the channel.  There have also been construction activities below the gabions 

and moving of rock to place geotextile fabric.   

o December 4, 2019 – Wenck Associates had discussions with Minnesota Native 

Landscape about seeding, erosion control blanket and geotextile.  Construction activities 

have been moving and installation of rock into the vegetated riprap area adjacent to the 

neighbor’s driveway.  There is concern about an area that has head cutting leading up to 

the existing settling basin that was not present during the initial surveys for the project.  

This area should be addressed for erosion control with riprap as change order #1.   

o December 5, 2019 – Weekly construction meeting.  The work group completed a site 

inspection of the construction area.  It was decided that straw blanket could be 

substituted for hydro mulch on the seeded banks of the ravine channel.  It was decided 

that the area experiencing severe head cutting adjacent to the settling basin will be 

included as part of the project as change order #1.  Wenck Associates will provide cost 

estimates to repair this section of the project.  Three Rivers Park District will get 

approval for change order #1 from Pioneer and Sarah Creek Watershed Management 

Commission. 

o December 6, 2019 – Hennepin County Environmental Services set up a meeting for a 

project site visit with the Board of Water and Soil Resources on December 19, 2019 at 

10:30 AM. Wenck Associates inspected the first section of vegetated riprap in the 

upstream section of the side ravine.  There was also discussion about installation of 

cross vanes.  Both Class 3 and Class 1 riprap has been delivered to the site.   



o December 9, 2019 – Construction on ravine 1 continued with placement of vegetated 

riprap toe, cross vanes, and erosion control fabric and seeding.  Minnesota Native 

Landscape has completed 3 cross vane sections within the main channel.  It is 

anticipated there might be a couple days of no work due to extreme cold temperatures.   

o December 12, 2019 – Weekly construction meeting.  The work group completed a site 

inspection of the construction area.  Construction within the Ravine 1 will be completed.  

Minnesota Native Landscape will supply rock quantity estimates to Wenck for review. 

Contractor will submit the first payment application for the project after Wenck reviews 

quantities. 

o December 19, 2019 – Weekly construction meeting.  The work group completed a site 

inspection of the construction area.  The construction for Ravine #1 has been completed 

and work is now taking place in main channel working downstream toward access road.  

The payment application has been submitted to Three Rivers Park District who will 

forward to Pioneer and Sarah Creek Watershed Management Commission for payment.  

There was a meeting with Board of Water and Soil Resources for video filming and 

photos of the project.  There several project partners that attended the meeting that 

included Steve Christopher and Ann Wessel (BWSR), Jim Kujawa (Hennepin County 

Environmental Services), Joe Baker (Chair of Pioneer and Sarah Creek Watershed 

Management Commission), and Ed Matthiesen (Wenck Associates).   

o December 23, 2019 – Minnesota Native Landscape is working from the end of the ravine 

and working upstream to the settling basin. The construction is approximately 33% 

completed.  There will be no weekly construction meeting due to the holidays. 

o December 30, 2019 – Three Rivers Park District received approval of change order #1 

from Pioneer and Sarah Creek Watershed Management Commission.  There was no 

construction due to poor weather conditions.  Construction will resume tomorrow.   

 

• January 2020 – Minnesota Native Landscape continues construction for stabilization of the 

ravine.  The construction for change order #1 has been completed and should eliminate any 

erosion from the settling basin side channel.  There has been another erosion area identified 

from a side slope adjacent to the campground area.  If this area is not addressed, then run-off 

from this area will compromise and impact the stabilization efforts of the main channel.  Wenck 

Associates provided cost estimates for change order #2 (Appendix C).  Three Rivers Park District 

and Pioneer and Sarah Creek Watershed Management Commission approved change order #2.  

There has been significant progress made with approximately 75% of the total project 

completed by the end of January.  Pioneer-Sarah Creek Watershed Management Commission 

received payment application #2 (Appendix C).  It is estimated the project will be substantially 

completed by 2nd week in February. 

o January 2, 2020 – Weekly Construction Meeting.  The work group completed a site 

inspection of the construction area.  Construction is proceeding upstream from the 

wetland area to the settling basin adjacent to change order #1.  Three Rivers Park 

District is still trying to get signatures from Pioneer and Sarah Creek Watershed 

Management Commission for change order #1.  Wenck Associates went through all the 



rock delivery slips to the site relative to the construction that has already been 

completed, and it appears that there is less rock needed for portions of the project in 

comparison to estimated quantities.  The amount in savings due to over estimation of 

rock are similar to costs for adding change order #1 to the project. 

o January 7, 2020 – Spillway construction is complete from the wetland to the outlet at 

Lake Independence.   

o January 9, 2020 – Weekly Construction Meeting.  The work group completed a site 

inspection of the construction area.  Wenck Associates requested that additional 

vegetated riprap be added above the confluence of change order #1 side ravine and the 

main channel to protect high flow conditions.  It was also requested that Minnesota 

Native Landscape add additional Class III riprap and geotextile fabric to the riprap 

spillway outlet to Lake Independence.    

o January 16, 2020 – Weekly Construction Meeting.  The work group completed a site 

inspection of the construction area.  Three Rivers Park District received payment 

application #2.  Wenck Associates requested that additional riprap is added at the ravine 

outlet to Lake Independence and downstream of the change order #1 ravine. Three 

Rivers Park District gave a project update on construction and budget at the Pioneer and 

Sarah Creek Watershed Management Commission Meeting. 

o January 22, 2020 – Wenck Associates walked the construction site and reviewed the 

rock quantity from the trucking tickets. 

o January 23, 2020 – Weekly Construction Meeting.    Three Rivers Park District confirmed 

that payment application #1 has been paid to Minnesota Native Landscape.  Minnesota 

Native Landscape is chipping material next week.  The work group completed a site 

inspection of the construction area.  A second area of potential erosion was discovered 

by Minnesota Native Landscape.  Three Rivers Park District requested estimated cost for 

addressing this new erosion site. Wenck Associates will estimate the cost for a potential 

change order #2.  There has been significant progress on the project with approximately 

60% of the project completed.         

o January 24, 2020 – Three Rivers Park District reviewed the cost estimates for change 

order #2.  Wenck Associates indicated that the project would still be under budget 

implementing change order #2.  Three Rivers Park District and Pioneer and Sarah Creek 

Watershed Management Commission approved change order #2.  

o January 27, 2020 – Wenck visited the site to discuss construction for change order #2 

with the contractor.  It was decided that overland flow coming from the campground 

area will be directed and controlled into the center side ravine with check dams and not 

allowed to enter the smaller side channel.       

o January 28, 2020 – Construction is on track to be completed during the first week of 

February 2020.  There is approximately 120 linear feet of main channel and 

approximately 240 linear feet of access side ravine remaining that needs to be 

stabilized.   

o January 30, 2020 – Weekly Construction meeting.  Construction was completed for 

change order #2 with stabilization of the side ravine.  The access side channel will be 



stabilized next week. Expected to substantially complete by the end of the first week of 

February. 

 

• February 2020 – Minnesota Native Landscape substantially completed the project the second 

week in February of 2020.    The contractor finished cleaning up the site and wood chipping 

brush.  The contractor demobilized the site with the removal of equipment.  It is anticipated that 

there will be final site inspection sometime in May after seed germination.       

o February 6, 2020 – Weekly Construction Meeting.  The access side channel stabilization 

is almost completed.  The project will be substantially completed by tomorrow.  

Demobilization of the site will occur next week. 

o February 14, 2020 – The project has been substantially completed.  Contractor spent the 

week chipping brush and cleaning up the site.  Contractor was in the process of 

demobilizing equipment. 

 

• March 2020 – The project was substantially competed in February of 2020.  There was no 

additional construction.  Pioneer-Sarah Creek Watershed Commission and Three Rivers Park 

District received construction payment application #3 from Minnesota Native Landscape 

(Appendix C) as well as invoices for administrative services from Wenck Associates (Appendix D). 

o March 4, 2020 – Received the Payment Application #3 for the project.  Also received a 

technical memo explaining the change orders for the project. 

▪ Construction budget approved for the project = $430,805.00 

▪ The total quantity of rock to be imported and installed for the project was 

overestimated.  However, the two change orders for the project off-set some of 

the remaining budget dollars available due to the overestimation of rock 

quantity.     

▪ Cost of change order #1 = $7,502.00 

▪ Cost of change order #2 = $14,156.00 

▪ The total estimated cost projection to finish construction including final cleanup 

was approximately $420,000, which is almost $10,000 below the original 

construction budget approved by the Commission.    

o March 5, 2020 – Received spreadsheet summary of invoices from Wenck associates for 

administrative services coordinating the project.   

▪ Wenck estimated budget for administrative services = $111,053.00 

▪ Total Monthly Invoices for actual administrative services = $71,853.68 

▪ The total estimated cost projection for administrative services will be under 

budget = $39,199.32 remaining in the budget 

o March 17, 2020 - Payment application #3 was paid to contractor by Pioneer-Sarah Creek 

Watershed Commission 

o March 19, 2020 – Pioneer-Sarah Creek Watershed Management Commission meeting 

discussed the following: 

▪ Project substantial completion 

▪ Payment applications #3 



▪ Budget Technical Memo  

▪ It is anticipated that final inspection will occur May 29, 2020. 

▪ Expect Payment application #4 after the final inspection. 

 

• April 2020 – Wenck has coordinated all final cleanup and restoration activities with Minnesota 

Native Landscapes.  Final walk through for the project was scheduled for May 29, 2020.  There 

was no other work completed toward the project due to Covid-19 restrictions. 

o April 7, 2020 – Three Rivers Park District had a phone interview meeting with Ann 

Wessel from the Board of Water and Soil Resources for a featured article about the 

Baker Ravine Stabilization Project. 

   

• May 2020 – Final site inspection meeting was scheduled for the end of May.  The project was 

considered final completion after the final site inspection.  The final payment application #4 was 

received by Three Rivers Park District and submitted to the Pioneer-Sarah Creek Watershed 

Management Commission.  Wenck Associates completed project and permit closeout 

paperwork.  As-built survey was completed by Wenck Associates survey staff (Appendix E). 

o May 27, 2020 – Final site inspection meeting.  A final walk-through meeting was 

completed with Wenck Associates, BWSR, Three Rivers Park District, Hennepin County, 

and Pioneer-Sarah Creek Watershed Management Commission.  Wenck Associates also 

surveyed the channel for development of the final as-built design plans. 

o May 28, 2020 – The construction of the project came in $9,249.10 under budget. 

o May 29, 2020 – Received final as-built design plans. 

 

• June 2020 – Wenck Associates flew a drone through the Baker Ravine Channel for video of the 

completed project.  Three Rivers Park District and Pioneer-Sarah Creek Watershed Commission 

received press article about the Baker Campground Ravine project from Board of Water and Soil 

Resources (Appendix F).  The project was also featured as an article in the Minnesota Outdoors 

News The Sportsman’s Weekly (Appendix F).  Three Rivers Park District and Pioneer-Sarah Creek 

Watershed Management Commission also received the final budget numbers that included 

construction and project administration services from Wenck Associates.    

o June 5, 2020 – Drone Video flights conducted by Wenck Associates. 

o June 8, 2020 – Received BWSR article from Ann Wessel. 

o June 9, 2020 – Received Wenck Watershed New article from Wenck Associates.  Also 

received final invoice and final budget summary from Wenck Associates.  The amount 

remaining in the budget from design/administration was $33,980.69.   

o June 18, 2020 – Received drone flight video from Wenck Associates. 

 

• July 2020 – There was no work completed on the project. 

 



• August 2020 – Three Rivers Park District worked with Hennepin County and Pioneer-Sarah Creek 

Watershed Management Commission to identify specific projects within the Lake Independence 

watershed to use the remaining funds ($33,980.69). 

 

• September 2020 – Submitted letter to Board of Water and Soil Resources for requesting a grant 

extension to use the remaining funds.   

o September 2, 2020 – Three Rivers Park District submitted letter to Board of Water and 

Soil Resources on behalf of Pioneer-Sarah Creek Watershed Commission requesting 

grant extension to use remaining grant funds. 

 

• October 2020 – Received the grant amendment document from Board of Water and Soil 

Resources to extend grant funds to December 31, 2021.  Three Rivers Park District updated the 

grant workplan to include additional projects to use the remaining grant dollars. 

o October 20, 2020 – Received unexecuted amendment grant document for the Baker 

Park Reserve Campground Ravine Stabilization project to use remaining funds on 

Hennepin County projects within the Lake Independence Watershed. 

o October 22, 2020 – Submitted the signed amendment grant agreement to use 

remaining grant dollars on Hennepin County projects within the Lake Independence 

Watershed.  Updated the workplan to include the additional projects to use the 

remaining grant dollars. 

   

• November 2020 – There was no work completed on the project. 

 

• December 2020 – There was no work completed on the project.             
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Baker Ravine Stabilization Project  
Pioneer-Sarah Creek Watershed Management Commission
B1508-0007
Lucius Jonett
6/9/2020 Invoiced Invoiced Invoiced Invoiced Invoiced Invoiced Invoiced Invoiced Invoiced Invoiced Invoiced

#11804318 #11804771 #11805829 #11806816 #11807612 #11808264 #11901429 #11903854 #11905371 #11905493 #11907778
Task # Budget 7/6/2018 8/3/2018 9/7/2018 10/5/2018 11/7/2018 12/6/2018 3/8/2019 7/3/2019 8/10/2019 8/30/2019 11/11/2019

1 14,074.00$                  8,991.93$      1,376.55$      
2 5,832.00$                    2,070.60$      136.80$         1,666.50$      825.37$         
3 26,047.00$                  6,426.43$      5,321.40$      1,881.33$      2,183.20$      241.60$         362.40$         
4 10,764.00$                  -$                3,174.60$      3,453.96$      1,661.47$      362.70$        75.50$            
5 6,850.00$                    -$                861.30$         1,786.50$      198.30$         2,293.70$      1,231.40$      
6 3,951.00$                    -$                2,296.58$      2,820.31$      
7 10,270.00$                  -$                
8 27,291.00$                  -$                3,075.60$      
9 5,974.00$                    -$                

111,053.00$                17,488.96$    6,834.75$      7,583.73$      6,462.53$      3,689.57$      362.70$        636.20$         2,293.70$      3,527.98$      2,820.31$      3,075.60$      

Project Title:
Client:

Project Number:
Project Manager:

Date:

Description

Total

Construction Staking
Construction Observation
As-Built Survey & Drawings

Obtain Permits

Topographic/Field/Boundary Survey
Wetland Delineation
Plans

Specifications and Contract Documents
Bidding Administration

T:\1508 PSC WMO\07 Baker Ravine Stabilization\99 - PM\01 - Budget & Invoicing\B1508-0007 Project Tracking Report



Baker Ravine Stabilization Project
Pioneer-Sarah Creek Watershed Management Commission
B1508-0007
Lucius Jonett
6/9/2020

Task # Budget
1 14,074.00$                  
2 5,832.00$                    
3 26,047.00$                  
4 10,764.00$                  
5 6,850.00$                    
6 3,951.00$                    
7 10,270.00$                  
8 27,291.00$                  
9 5,974.00$                    

111,053.00$                

Project Title:
Client:

Project Number:
Project Manager:

Date:

Description

Total

Construction Staking
Construction Observation
As-Built Survey & Drawings

Obtain Permits

Topographic/Field/Boundary Survey
Wetland Delineation
Plans

Specifications and Contract Documents
Bidding Administration

    

Final
Invoiced Invoiced Invoiced Invoiced Invoiced Invoiced Invoice

#11908859 #11909313 #12000528 #12001235 #12002021 #12002957 #12003833 Total Budget
12/11/2019 1/7/2020 2/11/2020 3/6/2020 4/9/2020 5/11/2020 6/9/2020 Invoiced Remaining

10,368.48$      3,705.52$        
4,699.27$        1,132.73$        

16,416.36$      9,630.64$        
8,728.23$        2,035.77$        
6,371.20$        478.80$           
5,116.89$        (1,165.89)$       

2,131.40$      889.20$         3,020.60$        7,249.40$        
2,125.40$      4,885.80$      5,137.45$      1,908.40$        921.30$           787.60$           1,142.73$        19,984.28$      7,306.72$        

2,367.00$        2,367.00$        3,607.00$        
4,256.80$      5,775.00$      5,137.45$      1,908.40$        921.30$           787.60$           3,509.73$        77,072.31$      33,980.69$      
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BAKER PARK RESERVE

ENTRANCE AND

REGISTRATION STATION

MAINTENANCE YARD. 8' LOGS

FROM REMOVED TREES >6" TO

BE STOCKPILED HERE.

C

LOOP

D

LOOP

E

LOOP

CONTRACTOR TO PROTECT

EXISTING MEMORIAL TREES. 

1

2

"

PLYWOOD TO BE PLACED ON

ACCESS PATH. LIMBING OF

TREES FOR SITE ACCESS IS

ALLOWED WITH ENGINEER'S

APPROVAL.

STAGING AND PARKING

ALLOWED AROUND CAMPSITE

E14 AND E7 ONLY. REFUELING

REQUIRED OUTSIDE OF THE

RAVINE AND AROUND

CAMPSITE E14 AND E7 ONLY.

EXISTING BATHHOUSE OPEN TO

PUBLIC AND EMPLOYEES ONLY.

CONTRACTOR TO PROVIDE OWN

RESTROOM FACILITIES DURING

CONSTRUCTION. WASTE MANAGEMENT

IS CURRENT FACILITY WASTE

SERVICES PROVIDER.

CONTRACTOR TO ACCESS ALONG

SOUTH SIDE OF RAVINES ONLY TO

PRESERVE SCREENING FROM

CAMPGROUND.

STAGING AND PARKING

ALLOWED. REFUELING

REQUIRED OUTSIDE OF THE

RAVINE AND IN STAGING

AREAS ONLY.

ALL ROCK DELIVERY, STAGING

AND PARKING ON WEST SIDE

OF CHAIN LINK FENCE ONLY

CONTRACTOR TO PROTECT

EXISTING BITUMINOUS TRAIL.

1

2

" PLYWOOD TO BE PLACED

ON ACCESS PATH. LIMBING OF

TREES FOR SITE ACCESS IS

ALLOWED WITH ENGINEER'S

APPROVAL.

CONTRACTOR TO PROTECT

EXISTING TRAIL. LIMBING OF

TREES FOR SITE ACCESS IS

ALLOWED WITH ENGINEER'S

APPROVAL.

ACCESS TO CLASS III RIPRAP

SPILLWAY THROUGH PARKING

LOT AND ALONG EXISTING

TRAIL WILL BE ALLOWED.

PARKING LOT IS POROUS

ASPHALT AND EXTREME

CAUTION MUST BE USED. IF

THIS ACCESS ROUTE IS

CHOSEN TO BE USED THE

CONTRACTOR WILL BE

RESPONSIBLE FOR SNOW

REMOVAL AND ASSUMES

LIABILITY FOR ANY DAMAGE

THAT MAY OCCUR.

ROCK STAGING AREA TO BE

STAKED OUT BY THREE

RIVERS PARK DISTRICT PRIOR

TO CONSTRUCTION

ROCK STAGING WILL BE

ALLOWED THE AREA BEHIND

THE TRAIL. NO STAGING WILL

BE ALLOWED WITHIN THE RAIN

GARDEN.

RAIN GARDEN
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TREE REMOVAL 20' FROM TOP OF

BANK DOWN TO CHANNEL

CENTERLINE ALLOWED FOR
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EXISTING RIPRAP

EXISTING WIRE GABION BASKET

GRADE CONTROL STRUCTURES

EXISTING FIELDSTONE

ROCK CHECK DAMS

REMOVE AND DISPOSE EXISTING

CMU'S AND EXPOSED GEOGRID

E

LOOP

C

LOOP

D

LOOP

CONTRACTOR TO

PROTECT EXISTING

STORM SEWER OUTLET.

PROPERTY LINE

E

7

E
1
4

EXISTING ASH TREE TO BE REMOVED.

STUMP GRINDING BY THREE RIVERS

PARK DISTRICT.

CONTRACTOR TO PROTECT

EXISTING MEMORIAL TREES. 

1

2

"

PLYWOOD TO BE PLACED ON

ACCESS PATH. LIMBING OF

TREES FOR SITE ACCESS IS

ALLOWED WITH ENGINEER'S

APPROVAL.

CONTRACTOR TO PROTECT

EXISTING BITUMINOUS TRAIL.

1

2

" PLYWOOD TO BE PLACED

ON ACCESS PATH. LIMBING OF

TREES FOR SITE ACCESS IS

ALLOWED WITH ENGINEER'S

APPROVAL.

CONTRACTOR TO PROTECT

EXISTING TRAIL. LIMBING OF

TREES FOR SITE ACCESS IS

ALLOWED WITH ENGINEER'S

APPROVAL.

CONTRACTOR TO PROTECT

EXISTING CULVERTS.

CONTRACTOR TO PLACE 1 CY

OF CLASS II RIPRAP, ANGULAR.

NO FABRIC NEEDED.
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PROJECT INFORMATION

PROJECT NAME: BAKER RAVINE STABILIZATION

PROJECT LOCATION: 3800 COUNTY RD 24, MAPLE PLAIN, MN

PROJECT TYPE: STREAM BANK RESTORATION

TOTAL AREA DISTURBED BY CONSTRUCTION: ±1.5 ACRES.

TOTAL SITE AREA: ±1.5 ACRES.

ESTIMATED CONSTRUCTION DATES: NOVEMBER 2019 - MAY 2020

CUMULATIVE IMPERVIOUS SURFACE/PERMANENT STORMWATER MANAGEMENT REQUIREMENTS:

THERE IS CURRENTLY ±0.0 ACRES OF EXISTING IMPERVIOUS SURFACE IN THE PROJECT AREA.

THE PROPOSED AREA OF IMPERVIOUS IS ±0.0 ACRES RESULTING IN A ±0.0 ACRE NET INCREASE IN IMPERVIOUS

SURFACE.

THE SITE ULTIMATELY DRAINS TO LAKE INDEPENDENCE, WHICH IS LISTED AS AN IMPAIRED WATER FOR AQUATIC

CONSUMPTION AND AQUATIC RECREATION.  THERE ARE CURRENT EPA APPROVED TMDLS FOR THE WATERBODY FOR

MERCURY IN FISH TISSUE AND NUTRIENTS.

THE CONSTRUCTION PLANS OUTLINE STABILIZATION PRACTICES INCLUDING RIPRAP, ROCK TOES, SEEDING, AND

INSTALLATION OF EROSION CONTROL BLANKET FOR VEGETATIVE RE-ESTABLISHMENT.

PARTY RESPONSIBLE FOR LONG TERM OPERATION AND MAINTENANCE OF THE SITE (OWNER):

THREE RIVERS PARK DISTRICT

CONTACT NAME: TOM VETSCH DAMON JOHNSON

PARK MAINTENANCE SUPERVISOR CREW CHIEF/SUPERVISOR

CONTACT PHONE: (763) 694-7865 (763) 694-7874

CONTACT EMAIL: TOM.VETSCH@THREERIVERSPARKS.ORG DAMON.JOHNSON@THREERIVERSPARKS.ORG

PARTY RESPONSIBLE FOR IMPLEMENTATION OF THE SWPPP (CONTRACTOR):

TBD - CONTRACTOR SHALL PROVIDE A CHAIN OF RESPONSIBILITY WITH ALL OPERATORS ON THE SITE FOR

INCORPORATION INTO THIS SWPPP DOCUMENT TO ENSURE THAT THE SWPPP WILL BE IMPLEMENTED AND STAY IN

EFFECT UNTIL THE CONSTRUCTION PROJECT IS COMPLETE (THROUGH FINAL STABILIZATION AND NOT SUBMITTAL).

CONTRACTOR SHALL ALSO PROVIDE DOCUMENTATION OF PERSONNEL TRAINING IN ACCORDANCE WITH THE PERMIT

FOR INCORPORATION INTO THIS SWPPP DOCUMENT AS SOON AS THE PERSONNEL FOR THE PROJECT HAVE BEEN

DETERMINED.  CONTRACTOR IS RESPONSIBLE FOR KEEPING A FINAL SWPPP DOCUMENT, CONTAINING THE

INFORMATION REQUIRED ABOVE, AT THE CONSTRUCTION SITE FOR THE DURATION OF THE PROJECT.

SOIL MAP

EROSION AND SEDIMENT CONTROL

PRIOR TO ANY SITE DISTURBANCE, AND AS REQUIRED AS CONSTRUCTION

PROGRESSES, ANY PERMIT REQUIRED EROSION PREVENTION MEASURES AND

THE SEDIMENT CONTROL DEVICES (BIOLOG, FLOATING SILT CURTAIN, INLET

PROTECTION, SEDIMENT TRAP/BASIN, EROSION CONTROL BLANKET) SHOWN

ON THE CONSTRUCTION DRAWINGS WILL BE INSTALLED AT THE SITE.

ALL EXPOSED SOIL AREAS WITHIN THE CONSTRUCTION LIMITS WILL BE

STABILIZED WITHIN 7 DAYS AFTER THE CONSTRUCTION ACTIVITY IN THAT

PORTION OF THE SITE HAS TEMPORARILY (WILL NOT RESUME FOR A PERIOD

EXCEEDING 7 CALENDAR DAYS) OR PERMANENTLY CEASED. STABILIZATION

WILL BE INITIATED IMMEDIATELY.  EXPOSED SOIL AREAS MUST HAVE

TEMPORARY EROSION PROTECTION (SLASH MULCH, EROSION CONTROL

BLANKET, SEED) OR PERMANENT COVER YEAR ROUND.

CONTRACTOR SHALL IMPLEMENT APPROPRIATE CONSTRUCTION PHASING,

VEGETATIVE BUFFER STRIPS, HORIZONTAL SLOPE GRADING, AND OTHER

CONSTRUCTION PRACTICES THAT MINIMIZE EROSION WHEN PRACTICAL. THE

NORMAL WETTED PERIMETER OF ANY TEMPORARY OR PERMANENT DRAINAGE

DITCH THAT DRAINS WATER FROM A CONSTRUCTION SITE, OR DIVERTS WATER

AROUND A SITE, MUST BE STABILIZED WITHIN 200 LINEAL FEET FROM THE

PROPERTY EDGE, OR FROM THE POINT OF DISCHARGE TO ANY SURFACE

WATER.  STABILIZATION MUST BE COMPLETED WITHIN 24 HOURS OF

CONNECTING TO A SURFACE WATER.  PIPE OUTLETS MUST BE PROVIDED WITH

TEMPORARY OR PERMANENT ENERGY DISSIPATION WITHIN 24 HOURS OF

CONNECTION TO A SURFACE WATER.

SWPPP IMPLEMENTATION, PHASING, AND SEQUENCE OF CONSTRUCTION

BMP AND EROSION CONTROL INSTALLATION SEQUENCE SHALL BE AS

FOLLOWS:

1. INSTALL PERIMETER CONTROL, FLOATING SILT CURTAIN, INLET

PROTECTION.

2. PREPARE TEMPORARY STORAGE, ACCESS, PARKING, AND PHASING

AREAS.

3. CONSTRUCT AND STABILIZE DIVERSIONS AND TEMPORARY SEDIMENT

TRAP/BASIN IN THE LOCATION SHOWN ON THE PLANS.

4. PERFORM CLEARING AND GRUBBING OF THE SITE, IF APPLICABLE.

5. START CONSTRUCTION OF REPAIRS.

6. PERFORM MASS GRADING, ROUGH GRADE TO ESTABLISH PROPOSED

DRAINAGE PATTERNS.

7. TEMPORARILY SEED WITH PURE LIVE SEED THROUGHOUT CONSTRUCTION

DISTURBED AREAS THAT WILL BE INACTIVE FOR SEVEN (7 DAYS) OR MORE

AS REQUIRED BY NPDES PERMIT.

SEDIMENT CONTROL PRACTICES MUST MINIMIZE SEDIMENT FROM ENTERING

SURFACE WATERS, INCLUDING CURB AND GUTTER SYSTEMS AND STORM

SEWER INLETS.  THE FOLLOWING MEASURES WILL BE TAKEN AS SEDIMENT

CONTROL PRACTICES IN ORDER TO MINIMIZE SEDIMENTS FROM ENTERING

SURFACE WATERS:

1. INSTALLATION OF SEDIMENT CONTROL PRACTICES ON ALL DOWN

GRADIENT PERIMETERS PRIOR TO LAND DISTURBING ACTIVITIES.

2. STREET SWEEPING SHALL BE PERFORMED IF VEHICLE TRACKING BMPS

ARE NOT ADEQUATE TO PREVENT SEDIMENT TRACKING.  TRACKED

SEDIMENT MUST BE REMOVED FROM ALL PAVED SURFACES BOTH ON AND

OFFSITE WITHIN 24 HOURS OF DISCOVERY PER THE PERMIT.

THE FOLLOWING GUIDELINES WILL BE USED TO DETERMINE IF POLLUTION

CONTROL DEVICES REQUIRE MAINTENANCE, REPAIR, OR REPLACEMENT:

-IF SEDIMENT CONTROL DEVICES SUCH AS SILT FENCE ARE FILLED TO 1/3 THE

HEIGHT OF THE FENCE, REMOVE ALL SEDIMENT WITHIN 24 HOURS OF

DETECTION OR NOTIFICATION.

-IF INLET PROTECTION DEVICES APPEAR PLUGGED WITH SEDIMENT, ARE

FILLED TO 1/3 CAPACITY, OR HAVE STANDING WATER AROUND THEM, REMOVE

THE SEDIMENT AND CLEAN OR REPLACE THE FILTER WITHIN 24 HOURS OF

DETECTION OR NOTIFICATION.

-IF THE GRAVEL CONSTRUCTION ENTRANCE(S) ARE FILLED WITH SEDIMENT

EITHER REPLACE THE ENTRANCE OR ADD ADDITIONAL GRAVEL WITH 24 HOURS

OF DETECTION OR NOTIFICATION.

-IF SEDIMENT FROM THE SITE IS OBSERVED ON ADJACENT STREETS OR OTHER

PROPERTIES, THE INSPECTOR SHALL IDENTIFY THE SOURCE AND DISCHARGE

LOCATION OF THE SEDIMENT AND INSTRUCT TO IMPLEMENT ADDITIONAL

EROSION AND SEDIMENT CONTROLS AT THOSE LOCATIONS TO PREVENT

FUTURE DISCHARGES.

-IF BUILDING MATERIALS, CHEMICALS, OR GENERAL REFUSE IS BEING USED,

STORED, DISPOSED OF, OR OTHERWISE MANAGED INAPPROPRIATELY,

CORRECT SUCH DEFECTS WITHIN 24 HOURS OF DETECTION OR NOTIFICATION.

-IF EXCESSIVE SEDIMENTS OR DEBRIS ARE OBSERVED AT THE FLARED END

SECTION OUTFALLS, THE INSPECTOR SHALL DETERMINE THE SOURCE AND

DISCHARGE LOCATIONS OF SUCH MATERIALS.  IF THE DISCHARGE HAS

OCCURRED ON THE PROPERTY, REMOVE THE SEDIMENTS AND DEBRIS WITHIN

24 HOURS OF NOTIFICATION AND CORRECT THE SOURCE OF SUCH MATERIALS

AS DIRECTED BY THE INSPECTOR

POLLUTION PREVENTION MEASURES

SOLID WASTE

SOLID WASTE, INCLUDING BUT NOT LIMITED TO, COLLECTED ASPHALT AND

CONCRETE MILLINGS, FLOATING DEBRIS, PAPER, PLASTIC, FABRIC,

CONSTRUCTION AND DEMOLITION DEBRIS AND OTHER WASTE MUST BE

DISPOSED OF PROPERLY AND MUST COMPLY WITH MPCA DISPOSAL

REQUIREMENTS.

HAZARDOUS MATERIALS

HAZARDOUS MATERIALS, INCLUDING BUT NOT LIMITED TO OIL, GASOLINE,

PAINT AND ANY HAZARDOUS SUBSTANCE MUST BE PROPERLY STORED

INCLUDING SECONDARY CONTAINMENTS, TO PREVENT SPILLS, LEAKS OR

OTHER DISCHARGE. RESTRICTED ACCESS TO STORAGE AREAS MUST BE

PROVIDED TO PREVENT VANDALISM. STORAGE AND DISPOSAL OF HAZARDOUS

WASTE MUST BE IN COMPLIANCE WITH MCPA REGULATIONS.

CONSTRUCTION EQUIPMENT/VEHICLES

EXTERNAL WASHING OF TRUCKS AND OTHER CONSTRUCTION VEHICLES MUST

BE LIMITED TO A DEFINED AREA OF THE SITE. RUNOFF MUST BE CONTAINED

AND WASTE PROPERLY DISPOSED OF. NO ENGINE DEGREASING IS ALLOWED

ON SITE. REASONABLE STEPS TO PREVENT THE DISCHARGE OF SPILLED OR

LEAKED CHEMICALS SHALL BE TAKEN.  ADEQUATE SUPPLIES MUST BE

AVAILABLE AT ALL TIMES TO CLEAN UP DISCHARGED MATERIALS; CONDUCT

FUELING IN A CONTAINED AREA UNLESS INFEASIBLE.

CONCRETE WASHOUT AREA

CONCRETE WASHOUT WILL BE PERMITTED ON-SITE; CONTRACTOR SHALL

FOLLOW ALL PERMIT REQUIREMENTS FOR CONCRETE WASHOUT. THE

CONTRACTOR SHALL PROVIDE EFFECTIVE CONTAINMENT FOR ALL LIQUID AND

SOLID WASTES GENERATED BY WASHOUT OPERATIONS.  LIQUID AND SOLID

WASHOUT WASTES MUST NOT CONTACT THE GROUND AND THE CONTAINMENT

MUST BE DESIGNED TO PROHIBIT RUNOFF FROM THE WASHOUT

OPERATIONS/AREAS.  LIQUID AND SOLID WASTES MUST BE DISPOSED OF

PROPERLY AND IN COMPLIANCE WITH MPCA RULES.  A SIGN MUST BE

INSTALLED ADJACENT TO EACH WASHOUT FACILITY THAT REQUIRES SITE

PERSONNEL TO UTILIZE THE PROPER FACILITIES FOR CONCRETE WASHOUT

AND DISPOSAL OF WASHOUT WASTES.  CONTRACTOR SHALL REVISE SWPPP

TO INDICATE WASHOUT LOCATION ONCE THE LOCATION HAS BEEN

DETERMINED.

FERTILIZERS AND LANDSCAPE MATERIALS MUST BE UNDER COVER TO

PREVENT THE DISCHARGE OF POLLUTANTS OR PROTECTED BY SIMILARLY

EFFECTIVE MEANS DESIGNED TO MINIMIZE CONTACT WITH STORMWATER.

PORTABLE TOILETS MUST BE POSITIONED SO THAT THEY ARE SECURE AND

WILL NOT BE TIPPED OR KNOCKED OVER - SANITARY WASTE MUST BE

DISPOSED OF PROPERLY.

GENERAL SWPPP NOTES

DEWATERING IS NOT ANTICIPATED TO BE REQUIRED.  IN THE EVENT THAT

DEWATERING IS NECESSARY CONTRACTOR SHALL COMPLY WITH PERMIT PART

IV.D. REQUIREMENTS FOR DEWATERING.

THIS SWPPP SHALL BE AMENDED BY THE CONTRACTOR IN ACCORDANCE WITH

THE PERMIT AS NECESSARY TO INCLUDE ADDITIONAL REQUIREMENTS TO

CORRECT PROBLEMS IDENTIFIED OR ADDRESS SITUATIONS PER PART III.B. OF

THE PERMIT.

THE PROJECT MAY DISTURB 5 OR MORE ACRES THAT PROMOTE DRAINAGE TO

A COMMON LOCATION.  THEREFORE A TEMPORARY SEDIMENT BASIN MAY BE

REQUIRED. THIS SWPPP SHALL BE AMENDED BY THE CONTRACTOR IN

ACCORDANCE WITH THE GENERAL PERMIT TO INCLUDE TEMPORARY

SEDIMENTATION BASINS. BASINS SHALL BE DESIGNED TO ACCOMMODATE NO

LESS THAN 3,600 CUBIC FEET OF LIVE STORAGE PER ACRE OF CONTRIBUTING

DRAINAGE AREA. BASIN OUTLETS SHALL BE DESIGNED TO WITHDRAW WATER

FROM THE SURFACE OF THE BASIN,  PREVENT SHORT-CIRCUTING AND THE

DISCHARGE OF FLOATING DEBRIS. BASINS SHALL HAVE A STABILIZED

EMERGENCY OVERFLOW LOCATION AND BE DESIGNED TO PREVENT THE

DISCHARGE OF POLLUTANTS TO THE EXTENT PRACTICAL.

FINAL STABILIZATION

ALL PERVIOUS AREAS DISTURBED BY CONSTRUCTION AS DESIGNATED WILL

RECEIVE VEGETATIVE COVER ACCORDING TO THE PLANS AND

SPECIFICATIONS AND WITHIN THE SPECIFIED VEGETATIVE TIME SCHEDULE.

FINAL STABILIZATION WILL OCCUR WHEN THE SITE HAS A UNIFORM

VEGETATIVE COVER WITH A DENSITY OF 70% OVER THE RESTORED PERVIOUS

AREAS. ALL TEMPORARY SYNTHETIC EROSION PREVENTION AND SEDIMENT

CONTROL BMPS (SUCH AS SILT FENCE) MUST BE REMOVED AS PART OF THE

SITE FINAL STABILIZATION. ALL SEDIMENT MUST BE CLEANED OUT OF

CONVEYANCES AND TEMPORARY SEDIMENTATION BASINS IF APPLICABLE.

NOTICE OF TERMINATION (NOT) MUST BE SUBMITTED WITHIN 30 DAYS OF FINAL

STABILIZATION.

IMPAIRED WATERS, SPECIAL WATERS, AND

WETLANDS

THIS PROJECT IS LOCATED WITHIN ONE MILE OF, AND ULTIMATELY

DISCHARGES TO, AN IMPAIRED WATER.  LAKE INDEPENDENCE IS LOCATED

DIRECTLY NORTH OF THE PROJECT LOCATION AND IS LISTED AS IMPAIRED FOR

AQUATIC CONSUMPTION AND AQUATIC RECREATION.  DISCHARGE TO AN

IMPAIRED WATER REQUIRES IMPLEMENTATION OF PARTS C.1 AND C.2 OF

APPENDIX A OF THE PERMIT AS INCORPORATED INTO THIS SWPPP DOCUMENT.

THE PROJECT WILL NOT TEMPORARILY IMPACT WETLANDS.

SITE SOILS - SITE SOILS ARE SHOWN ON THIS SHEET.  THIS PROJECT IS NOT

LOCATED IN A KARST AREA.

SWPPP DOCUMENTS

THE SWPPP IS COMPOSED OF, BUT NOT LIMITED TO, THE BELOW PROJECT

DOCUMENTS. THESE DOCUMENTS SHALL BE KEPT ON THE PROJECT SITE AT

ALL TIMES THROUGHOUT CONSTRUCTION. THE SWPPP SHALL BE AMENDED BY

THE PERSON RESPONSIBLE TO INCLUDE ANY DOCUMENTS NECESSARY TO

ENSURE ADHERENCE TO THE GENERAL PERMIT.

BAKER RAVINE STABILIZATION CIVIL CONSTRUCTION DRAWINGS BY WENCK

ASSOCIATES DATED AUGUST 2018

RECORD RETENTION - THE SWPPP, ALL CHANGES TO IT, AND INSPECTION AND

MAINTENANCE RECORDS MUST BE KEPT ON-SITE DURING CONSTRUCTION;

THE CONSTRUCTION DRAWINGS ARE INCORPORATED HEREIN BY REFERENCE,

AND A COPY OF THE PLAN SET SHOULD BE KEPT ON-SITE WITH THE SWPPP

RECORDS. THE OWNER MUST RETAIN A COPY OF THE SWPPP ALONG WITH THE

FOLLOWING RECORDS FOR THREE (3) YEARS AFTER SUBMITTAL OF THE

NOTICE OF TERMINATION:

1. ANY OTHER PERMITS REQUIRED FOR THE PROJECT;

2. RECORDS OF ALL INSPECTION AND MAINTENANCE CONDUCTED DURING

CONSTRUCTION;

3. ALL PERMANENT OPERATIONS AND MAINTENANCE AGREEMENTS THAT

HAVE BEEN IMPLEMENTED, INCLUDING ALL RIGHT OF WAY, CONTRACT,

COVENANTS AND OTHER BINDING REQUIREMENTS REGARDING

PERPETUAL MAINTENANCE; AND

4. ALL REQUIRED CALCULATIONS FOR DESIGN OF THE TEMPORARY AND

PERMANENT STORMWATER MANAGEMENT SYSTEMS.

INSPECTIONS

THE INSPECTION LOG WILL BE COMPLETED BY THE CONTRACTOR FOR THE CONSTRUCTION SITE.

INSPECTOR(S): TBD - TRAINING DOCUMENTATION (PER PART IV.E OF THE PERMIT) WILL BE

INCORPORATED INTO THIS SWPPP AS SOON AS THE PERSONNEL FOR THE PROJECT HAVE BEEN

DETERMINED.  THE CONTRACTOR WILL MAKE CORRECTIONS OR REPAIRS REQUIRED TO COMPLY WITH

THE PERMIT.

INSPECTIONS AT THE SITE WILL BE COMPLETED IN ACCORDANCE WITH THE PERMIT AS FOLLOWS:

 ONCE EVERY SEVEN (7) DAYS DURING ACTIVE CONSTRUCTION AND,

 WITHIN 24 HOURS AFTER A RAINFALL EVENT GREATER THAN 0.5 INCHES IN 24 HOURS.

1. THE INDIVIDUAL PERFORMING INSPECTIONS MUST BE TRAINED AS REQUIRED BY PART IV.E OF THE

PERMIT. TRAINING DOCUMENTATION SHALL BE PROVIDED BY THE CONTRACTOR FOR

INCORPORATION INTO THE SWPPP.  INSPECTIONS MUST INCLUDE STABILIZED AREAS, EROSION

PREVENTION AND SEDIMENT CONTROL BMPS, AND INFILTRATION AREAS. CORRECTIVE ACTIONS

MUST BE IDENTIFIED AND DATE OF CORRECTION MUST BE NOTED AS IDENTIFIED IN SECTION IV.E. OF

THE PERMIT. ANY OFFSITE DISCHARGE MUST BE DOCUMENTED AS IDENTIFIED IN SECTION IV.E.2.F OF

THE PERMIT. ANY AMENDMENTS TO THE SWPPP PROPOSED AS A RESULT OF THE INSPECTION MUST

BE DOCUMENTED WITHIN SEVEN (7) CALENDAR DAYS.  AN INSPECTION LOG IS ALSO ATTACHED; THE

INSPECTION LOG AND SWPPP MUST BE KEPT ON-SITE FOR THE DURATION OF THE CONSTRUCTION

PROJECT.

AT A MINIMUM, THE FOLLOWING SHALL BE COMPLETED DURING EACH INSPECTION:

-RECORD DATE AND TIME OF INSPECTION.

-RECORD RAINFALL RECORDS SINCE THE MOST RECENT INSPECTION.

-INSPECT THE SITE FOR EXCESS EROSION AND SEDIMENTATION.

-INSPECT THE SITE FOR DEBRIS, TRASH, AND SPILLS.

-INSPECT TEMPORARY EROSION AND SEDIMENTATION CONTROL DEVICES.

-INSPECT CONSTRUCTION ENTRANCES FOR SEDIMENT TRACKING ONTO PUBLIC STREETS.

-RECORD RECOMMENDED REPAIRS AND MODIFICATIONS TO EROSION AND SEDIMENT CONTROLS.

-RECOMMEND ANY NECESSARY CHANGES TO THIS SWPPP.

-RECORD REPAIRS AND MODIFICATIONS IMPLEMENTED SINCE PREVIOUS INSPECTIONS.

-INSPECT THE ADJACENT STREETS AND CURB AND GUTTER FOR SEDIMENT, LITTER, AND CONSTRUCTION

DEBRIS.

THE GC MUST UPDATE THE SWPPP, INCLUDING THE JOBSITE BINDER AND SITE MAPS, TO REFLECT THE

PROGRESS OF CONSTRUCTION ACTIVITIES AND GENERAL CHANGES TO THE PROJECT SITE. UPDATES

SHALL BE MADE DAILY TO TRACK PROGRESS WHEN ANY OF THE FOLLOWING ACTIVITIES OCCUR: BMP

INSTALLATION, MODIFICATION OR REMOVAL, CONSTRUCTION ACTIVITIES (E.G. PAVING, SEWER

INSTALLATION, ETC), CLEARING, GRUBBING, GRADING, OR TEMPORARY AND PERMANENT STABILIZATION.

THE CONTRACTOR MAY UPDATE OR MODIFY THE SWPPP WITHOUT ENGINEER APPROVAL IN AN

EMERGENCY SITUATION TO PREVENT SEDIMENT DISCHARGE OR PROTECT WATER QUALITY. THE

CONTRACTOR IS ULTIMATELY RESPONSIBLE TO ENSURE COMPLIANCE WITH THE PERMIT AND

PROTECTION OF DOWNSTREAM WATER QUALITY.

CERTIFICATION

IN ACCORDANCE WITH PART III.A.2.A.I. OF THE GENERAL PERMIT AUTHORIZATION TO

DISCHARGE STORMWATER ASSOCIATED WITH CONSTRUCTION ACTIVITY UNDER THE NPDES,

THE PREPARER OF THIS DOCUMENT WAS TRAINED UNDER THE UNIVERSITY OF MINNESOTA

EROSION AND SEDIMENT CONTROL CERTIFICATION PROGRAM. LOUIS SIGTERMANS'

CERTIFICATION IN DESIGN OF SWPPP IS VALID THROUGH MAY 31, 2020.
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A project finishing up this 
spring in Three Rivers 
Park District’s Baker Park 
Reserve is designed to 
improve the water quality 
of Lake Independence. 
One of Hennepin 
County’s most heavily 
used lakes, it is impaired 
for excessive nutrients.

A 2014 subwatershed 
analysis identified 
channel erosion in a 
ravine leading to the 
lake as a top sediment 
and phosphorus 

contributor. It carried an 
estimated 277 pounds 
of phosphorus and 300 
tons of sediment — the 
equivalent of 23 dump 
truck loads — to Lake 
Independence annually. 
Phosphorus feeds the 
algae that can turn lakes 
green.

“The lake has always had 
severe algal blooms,” 
said Brian Vlach, senior 
water resources manager 
for Three Rivers Park 
District.

The project taps 
a $416,000 Clean 
Water Fund grant 
from BWSR.

Three Rivers’ Baker Park ravine work 
aids Lake Independence water quality

Baker Bauerly Vlach

 Pioneer-Sarah Creek Water Management Commission

Top: By late May, the re-sloped ravine stabilization in Baker Park Reserve was greening 
up. Seven species of wildflowers and nine grasses were planted in the dirt covering rock 
riprap and topped by an erosion control blanket. Photo Credit: Wenck Associates
Right: Eric Stay of Minnesota Native Landscapes ran the excavator on Dec. 19, 2019. The 
project aims to reduce phosphorus-loading to nutrient-impaired Lake Independence by 
134 pounds a year at a cost of $130 per pound. Photo Credit: Ann Wessel, BWSR



“The lake is pea-green through 
portions of the summer due 
to algal blooms,” Vlach said.

The $520,000 Pioneer-
Sarah Creek Watershed 
Management Commission 
ravine stabilization, which 
came in $34,000 under 
budget, will accomplish 
an estimated 15% of the 
phosphorus reduction needed 
to meet Minnesota Pollution 
Control Agency water-quality 
standards.

Despite the algae, 832-acre 
Lake Independence remains 
a primary attraction in the 
metro park that saw well 
over a half-million visitors in 
2018. The WMC deemed 
Lake Independence a high-
priority sentinel lake, based 
partly on its high visibility and 
recreational use.

“The reduction of phosphorus 
in Lake Independence will 
clearly lead towards improved 
water quality and most 
notably water clarity,” said 

Joe Baker, chairman of the 
Pioneer-Sarah Creek WMC.

The stabilization is a first step 
to reduce external phosphorus 
loading. To accomplish its 
long-term goal of increasing 
the lake’s clarity to 8 to 12 
feet, the WMC is considering 
a future alum treatment to 
address internal phosphorus 
loading.

Lake Independence attracted 
more than 27,100 swimmers 
to the park’s two beaches, 
launched nearly 15,600 
boaters from its public access 
and drew more than 3,400 
anglers to its shore in 2018, 
the most recent year for which 
Metropolitan Council data are 
available.

“It has been a very good 
fishing lake,” Vlach said. A 
community of fish houses 
pops up during the winter. 
Anglers target crappies in early 
spring, walleye in the summer, 
and muskies well into the fall.

“It’s been a good muskie 
fishery in the past. There’s 
some big muskies in there. 
A lot of people have had 
success,” Vlach said.

A technical adviser to 
the WMC, Three Rivers 
coordinated the project. 
Minnesota Native Landscapes 
of Otsego was the contractor. 
Wenck Associates of Maple 

Plain handled project 
design and construction 
administration.

Work was made possible 
by a $416,000 Clean 
Water Fund grant from 
the Minnesota Board of 
Water and Soil Resources. A 
$59,500 Hennepin County 
Opportunity Grant from the 
county’s Environment and 
Energy Department, plus 
$44,500 cost-share among 
the WMC, park district, 
Lake Independence Citizens 
Association and the cities of 
Independence and Medina 
covered the balance.

“Clean Water Funds by all 

The Minnesota Board of 
Water and Soil Resources’ 
mission is to improve 
and protect Minnesota’s 
water and soil resources 
by working in partnership 
with local organizations and 
private landowners. 
www.bwsr.state.mn.us

Landscape architect Seth Bossart, 
left, of Wenck Associates, discussed 
the Baker Park Reserve ravine 
stabilization with project foreman 
Nate Bauerly of Minnesota Native 
Landscapes. At bottom left is one 
of the rock grade-control structures 
installed in the main channel and 
two tributaries. 
Photo Credit: Ann Wessel, BWSR



means enable a project like 
this,” Baker said “The cities 
of Independence, Medina 
and a small part of Maple 
Plain as the cities of benefit 
just really would not have 
the funds for that. We’ve had 
great support from BWSR as 
well as Hennepin County and 
Three Rivers Park District to 
ultimately pull the funding 
together.”

Construction finished in mid-
February.

Touch-up seeding is planned 
in a few spots, and the park 
district will plant shrubs to 
discourage people from 
entering the ravine. But little 
evidence of construction 
remained this spring, as 
native wildflowers and 
grasses emerged from erosion 
control blankets covering the 
dirt-topped structures and re-
sloped banks. 

“The site looks very good,” 
Seth Bossert, a landscape 
architect and project inspector 
with Wenck, said after a 
late-May visit. “We had good 
germination rates of the seed. 
It was probably 4 to 6 inches 
tall, so it’s starting to look 
more emerald-colored.”

Native plants — seven species 
of wildflowers and nine 
grasses — were planted in the 
dirt covering rock riprap and 
topped by an erosion control 
blanket. In mid-December, the 

Minnesota Native Landscapes 
crew was installing riprap and 
re-sloping the ravine’s banks, 
moving downstream toward 
the lake. Newly constructed 
rock cross-vanes, which serve 
as grade-control structures, 
stood out against the snow.

The project was designed so 
park visitors won’t see a trace 
of construction.

Originally slated for the 
previous winter, the 2,200-
foot channel stabilization was 
delayed in order to obtain a 
U.S. Army Corps of Engineers 
permit, required because of 
the project’s scope. Vlach said 
the delay resulted in more 
lead time and therefore lower 
bids.

Pending BWSR approval, 
the projected surplus could 
be used to fund smaller 

projects within the 7,632-
acre watershed. Those might 
include native plantings in 
Baker Park rain gardens, Lake 
Independence shoreline 
restorations, a carp barrier 
on the Ardmore Channel 
or erosion control projects 
elsewhere in the watershed.

The grant expires in December 
2020.

The Hennepin County 
Environment and Energy 
Department is developing 
other cost-share and locally 
funded projects within the 
watershed. Department staff 
provide technical assistance 
and support to Pioneer-
Sarah Creek WMC, operate a 
grant program, and conduct 
landowner outreach.

“We want to be able to 
demonstrate that we 

can deliver projects and 
there’s a lot of interest from 
landowners in this area,” said 
Karen Galles, Land and Water 
Unit supervisor.

This season, staff is developing 
a project to stabilize and curb 
ice-related erosion affecting 
65 feet of a 400-foot Lake 
Independence shoreline 
property. Two more projects 
affecting Lake Independence 
could be installed next year.

Conversations with 
landowners about potential 
conservation projects 
continue. 

Nearly 500 private 
landowners’ properties drain 
directly to Lake Independence 
or to Lake Ardmore, which 
are connected by a channel. 
About half are lakeshore 
or suburban; half are rural 
residential or agricultural.

“The two staff added thanks 
to capacity funds have been 
the first boots-on-the-ground 
landowner assistance staff 
that (Hennepin County) 
has had in many years,” 
Galles said of the rural 
conservationists hired within 
the past three years.

Three Rivers’ continued 
water-quality monitoring and 
a re-evaluation of the TMDL 
will help to determine where 
in the watershed to focus 
next.

The project will curb how much phosphorus enters Lake Independence by 
about 15% of the reduction needed to meet Minnesota Pollution Control 
Agency water-quality standards. Photo Credit: Wenck Associates

From left: Bluestem grass was used in the erosion control blanket. After a Dec. 19, 2019, construction meeting, a group from Wenck Associates, 
contractor Minnesota Native Landscapes, the Pioneer-Sarah Creek Watershed Management Commission, the park district and BWSR toured the site. 
Devan Maruska of Minnesota Native Landscapes staked an erosion control blanket. The ravine stabilization involved 1,800 feet in the main channel, 
plus 400 feet in two tributary ravines. Photo Credits: Ann Wessel, BWSR
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