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1.0 INTRODUCTION 

The Cornell Hydroelectric Project (P-2639) impounds an 897-acre area of the Chippewa 

River, known as Cornell Flowage, in Cornell, WI (Figure 1-1). The Project powerhouse 

contains three, horizontal, fixed-blade axial flow turbines and one, vertical, fixed blade 

axial-flow turbine that serves as a minimum flow unit. The Project’s trashrack is 

constructed of vertical, 5/8-inch thick bars with a clear spacing of 5 3/8 inches. 

Fish entrained through penstocks are at risk of mortality from mechanical, pressure, and 

shear related injuries. Fish are at greatest risk of injury from direct contact with turbine 

runner blades and from gap grinding (squeezing through narrow gaps between fixed and 

moving structures) (Franke et al. 1997). Turbine configuration has been shown to influence 

the rate of mechanically related injuries, and researchers have developed a suite of models 

for different runner types that can accurately predict mortality. In 1997, Franke et. al. 

improved upon the classic equations developed by Von Raben (1957) and Bell (1981) by 

accounting for the phenomena that small fish may be transported around the blade’s 

leading edge. By considering the tangential projection of fish length, Franke et. al. were 

able to produce a more accurate strike prediction.  

Kleinschmidt has characterized entrainment risk at Cornell for a range of fish lengths with 

the application of a Monte Carlo simulation model (stryke) that has the Franke equations 

at its core. Kleinschmidt has also examined entrainment studies at similar facilities, and 

WIDNR relative abundance data, to characterize Chippewa River fish populations and 

perform a length frequency analysis.  

In 2020, Xcel Energy contracted with Kleinschmidt Associates to conduct an entrainment 

effects analysis as part of the federal relicensing process for the Cornell Project. However, 

in 2021, a reassessment of the analysis was performed by a third party that found 

considerable error in the original survival estimates. This document will serve to 

thoroughly explain the methods applied, estimate entrainment related mortality for a 

range of fish lengths typically found within the system, and validate calculations against 

a known standard. The objective of this additional analysis is to accurately characterize 

survival rates for target fish species at the Cornell Project, to validate the survival estimates 

with a known standard, and to describe factors that caused error in the initial analysis. 

This document supersedes the 2020 report that was filed with the Cornell draft license 

application. 
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Figure 1-1 Project Location 
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2.0 METHODS 

2.1 Stryke 

Kleinschmidt assessed whole project passage survival with the open source software 

package stryke1. Stryke is an individual based model (IBM), which follows the fate of a 

population of fish as they migrate past a hydroelectric project. Movement and survival are 

simulated with Monte Carlo methods. The software is written in Python 3.7.x and utilizes 

Networkx2 to simulate routes of passage and Numpy3 for pseudo-random probability 

distribution draws. Kleinschmidt has validated stryke with the USFWS Turbine Blade Strike 

Model or TBSM4. Lastly, stryke is scalable; it is possible to model complex movement 

through multiple facilities and incorporate effects of migratory delay.  

Fish move through a hydroelectric project where migratory routes are described with a 

directed acyclic graph (Figure 2-1). These fish are obligated downstream migrants 

traveling in one direction only. If fish survive their current node, they can move to the next 

one in the graph. If there is more than one node available at their current location, then 

a Monte-Carlo role of the dice and a priori determined transition probabilities control 

their movement. The simulation ends for a fish when it arrives at the last node in the 

migratory network or dies. 

For fish passing via entrainment, individuals are exposed to turbine strike, which is 

modeled with the Franke et. al. (1997) equations. For fish that pass via passage structures 

or spill, mortality is assessed with a roll of the dice using survival metrics determined a 

priori, sourced from similar studies, or via expert opinion. The Franke et al. (1997) 

equations calculate the probability a fish of a given length will get struck by a turbine 

runner blade. Essentially, if we know how long a given fish is, the velocity of the water as 

it travels through the turbine, the type of turbine, how many blades and how fast it is 

rotating, we can calculate, with certainty, the probability of being struck. 

 
1 https://github.com/knebiolo/stryke 
2 https://networkx.github.io/ 
3 https://numpy.org/ 
4 https://www.fws.gov/northeast/fisheries/fishpassageengineering.html 

https://github.com/knebiolo/stryke
https://networkx.github.io/
https://numpy.org/
https://www.fws.gov/northeast/fisheries/fishpassageengineering.html
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2.2 Turbine Parameters 

The blade strike models derived by Franke et al. (1997) require accurate measurements of 

a suite of turbine parameters. The Project has three axial flow fixed blade propeller 

turbines of similar design (U1-U3) and a smaller unit for minimum flow releases (U4). 

Required inputs for the blade strike model include: rated turbine head (ft), estimated 

maximum discharge (cfs), discharge at maximum efficiency (cfs), percent discharge at 

maximum efficiency, runner speed (rotations per minute, rpm), runner diameter (ft), 

number of blades, and turbine efficiency (nameplate). These parameters were used to 

develop an initial blade strike model for units 1-3 and unit 4 (Table 2-1) for the range of 

fish lengths found at Cornell.  

Table 2-1 Cornell Propellor Unit Parameters 

PARAMETER SYMBOL UNITS U1-U3 U4 

Rated Turbine Head  𝐻 ft 37 37 

Max. Discharge  𝑄 cfs 3750 400 

Efficient Discharge  𝑄𝑜𝑝𝑡 cfs 2625 360 

Percent Discharge at Max. Efficiency    70% 90% 

Runner Speed  𝜔 = 𝑅𝑃𝑀 ∗
2𝜋

60
 

RPM 100 450 

Runner Diameter  𝐷 ft 15 4 

Number of Blades 𝑁  5 5 

Turbine Efficiency  𝜂  0.9 0.714 

 

2.3 Migratory Routes and Movement 

The Cornell Project is a traditional hydroelectric facility, where both obligate and 

opportunistic downstream migrants may be entrained as they move downstream. Fish 

moving downstream start in the forebay where they can either be entrained or pass via 

the gated spillway. Survival is assessed at every node. If a fish survives the passage state, 

they transition to the tailrace. However, this assessment was simplified. Since we are only 
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concerned with unit entrainment stressors and not whole project survival for the purposes 

of this assessment, we routed 100% of the fish through the units. This allows us to 

understand potential impact among a range of fish lengths.  

 

 

Figure 2-1 Migratory Routes at the Cornell Project 

 

2.4 Node Survival 

Stryke assesses survival for individual fish at each node within the migratory network. For 

the forebay and tailrace nodes, the survival probability was assumed to be 1.0. Since we 

are not concerned with effects of migratory delay, like we would with an obligated 

anadromous fish (e.g., juvenile alosine), we do not need to model natural mortality (e.g., 

predation). During times of high discharge, fish may spill over the dam. However, the 

effects of spill were not modeled for this assessment as 100% of the fish were routed 

through the unit. When a fish is entrained, survival at a Cornell Project turbine is assessed 

with the Franke et al. (1997) equations for Propeller runners. The first step calculated the 

energy coefficient 𝐸𝜔𝑑 and is given with Equation 1:  

𝐸𝜔𝑑 =
𝑔𝐻

(𝜔𝐷)
 1 
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where 𝐸𝜔𝑑 is the energy coefficient, 𝑔 is the acceleration due to gravity (𝑓𝑡/𝑠2), 𝐻 is the 

turbine net head (ft), 𝜔 is the rotational speed of the runner (𝑅𝑃𝑀 ∗ 2𝜋/60), and 𝐷 is the 

diameter of the runner (ft). Next, we calculate the discharge coefficient (𝑄𝜔𝑑) with 

Equation 2:  

𝑄𝜔𝑑 =
𝑄

𝜔𝐷3
 2 

 

where 𝐷3 is the diameter (ft) of the runner cubed. The relative flow angle (𝛽) is given with 

Equation 3: 

tan 𝛽 =

𝜋
8

 
𝑟
𝑅

𝑄𝜔𝑑 𝑄𝑜𝑝𝑡
 3 

 

where 𝑄𝑜𝑝𝑡 is the turbine discharge at best efficiency (𝑓𝑡3/𝑠) and 
𝑟

𝑅
 is the radius ratio, or 

where along the radius of the turbine the runner struck the fish. Stryke simulates the radius 

ratio with a draw from a uniform probability between 0.3 and 1.0. Then, we calculated the 

angle of absolute flow to axis of the rotation with Equation 4:  

𝛼𝛼 = tan−1 (
𝜋

2⁄ 𝐸𝜔𝑑 𝜂

𝑄𝜔𝑑  𝑟 𝑅⁄
+

𝜋
8⁄  𝑟 𝑅⁄

𝑄𝜔𝑑
− tan 𝛽) 4 

Finally, the probability of mortality from blade strike 𝑀𝑑 is given with Equation 5: 

𝑀𝑑 = 𝜆
𝑁 𝐿

𝐷
(

tan 𝛼𝛼

8 𝑄𝑤𝑑
+

sin 𝛼𝛼

𝜋 𝑟
𝑅⁄

) 5 

 

Where 𝜆 is a strike mortality correlation factor, 𝑁 is the number of blades, and 𝐿 is the 

length of the fish (ft). A correlation factor (λ) was utilized in the Advanced Hydro Turbine 

(Franke et al. 1997) model to adjust the predictive model results to correspond with 

documented empirical results. This correlation factor was originally introduced by Von 

Raben (cited by Bell 1981) because the contact of a fish with a turbine component does 

not always result in injury or mortality (Bell 1981; Cada 1998). Therefore, Von Raben 

introduced the correlation factor to adjust the predicted turbine strike results to more 

closely match empirical results. This factor also extends the applicability of these 

predictive equations to all injury mechanisms related to the variable NL/D (see above for 

definition of parameters). As stated in Franke et al. (1997) "such mechanisms could include 

mechanical mechanisms leading edge strike and gap grinding as well as fluid induced 



October 2021 2-5 Kleinschmidt 

Project Control No. 1126008.01   

mechanisms related to flow through gaps or other flow phenomena associated with blades." 

Based on a substantial number of test results obtained from studies conducted with 

salmonids on the west coast, Franke et al. (1997) recommends a correlation factor ranging 

from 0.1 to 0.2. Recent USFWS guidance recommends a correlation factor of 0.2 

(Sojkowski 2021). A correlation factor of 0.2 was used for this assessment to provide a 

conservative estimate of blade strike mortality, and to ensure that there was not an 

underestimation of potential mortality. 

2.5 Length Data 

Fish length data was determined for each target species via WI DNR electrofishing data 

that was collected during 1995-2015. Target species include walleye, muskellunge, lake 

sturgeon, and redhorse species. Silver redhorse was used as a surrogate for redhorse 

species in this analysis. Total lengths of fish collected during this timeframe were used to 

derive median and standard deviation for each target species across multiple size classes, 

to determine model inputs based on size class. Standard length estimates were also 

calculated to aid in determination of body widths. Size ranges were separated out to allow 

for a comparison of survival rates across different lengths/life stages for each target 

species. Because different species would be expected to have slightly different length 

distributions within a size class (such as 0-10 inches), species specific length parameters 

were used, as opposed to applying general lengths to the model that would not account 

for species specific length distribution differences. 

Body widths were calculated using the species-specific relationships between total length, 

standard length, and body width (Smith 1985). Fish with body widths wider than trash 

rack spacing were excluded from a hypothetical 2.5 inch rack spacing analysis, as these 

fish would not be capable of physically passing through the rack structures. 

2.6 Model Validation 

Validation with a known standard is a critical step for any simulation-based predictive 

model such as stryke. Kleinschmidt validated our approach against the Turbine Blade 

Strike Model (TBSM) developed by the USFWS. The goal of this assessment was to confirm 

that results were the same between methodologies. To validate stryke with TBSM, we 

routed 100% of 1000 simulated fish (mean length = 20 inches, st. dev. = 2 inches) through 

unit 1, 50 times. We then described each iteration, where the overall probability of 

entrainment survival is the number of successes (survival) divided by the total number 
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entrainment events. This resulted in two beta distributions of entrainment survival; one 

for the TBSM (n = 50) and the other stryke (n = 50). These distributions were then 

compared with a two-sided Kolmogorov-Smirnov test, which has a null hypothesis that 

each distribution was drawn from the same continuous distribution. Acceptance of the 

null hypothesis means stryke is validated with the TBSM standard, thus simulations at 

remaining flow and fish length scenarios should be considered valid.  
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3.0 RESULTS 

3.1 Updated Simulation Results 

Generally, as fish length increases, survival decreases. Figure 3-1 displays the results of a 

simulation of an arbitrary species, where total length was incrementally increased (1 to 50 

inches). A 1-inch fish has a nearly 100% chance of survival, while a 50-inch fish has 

approximately a 70% chance of survival. Survival at best gate for Propeller units decreases 

linearly with an increase in length. 

 

Figure 3-1 Predicted Survival Probability by Fish Length 

 

We then calculated median turbine passage survival at the Cornell Project for our species 

of interest. The mean length and standard deviation within each size class was calculated 

from a WI DNR electrofishing dataset. As depicted in Table 3-1 and Table 3-2, median 

survival rates decrease as length increases for all species. The largest size classes of 

muskellunge and lake sturgeon would be likely to experience the lowest survival rates of 

71% each. Smaller size classes of these two species experience 88-89% survival rates. The 

larger size classes are excluded in the 2.5 inch trash rack spacing scenario. Thus, survival 

is 100% for these size classes in these scenarios, as the larger fish cannot be entrained. 
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Survival rates were at least 86% for large walleye and redhorse size classes and are 95-

96% for fish in the 0-10 inch size class (Table 3-1). 

Table 3-1 Turbine Blade Strike Survival Estimates for Target Fish Species with 

5.38-in. Trash Racks 

Species Mean 

Length 

St. Dev. 

Length 

 

Median 

Turbine 

Survival  

Standard 

Deviation 

Muskellunge     

Muskellunge: 10-25 

inches 

18.6 4.7 0.88 0.01 

Muskellunge: 26-35 

inches 

31.2 2.5 0.81 0.01 

Muskellunge: 36-45 

inches 

39.8 2.8 0.75 0.01 

Muskellunge: > 45 

inches 

47.3 2.5 0.71 0.02 

Lake Sturgeon     

Lake Sturgeon: 11-20 

inches 

17.5 2.3 0.89 0.01 

Lake Sturgeon: 21-30 

inches 

26.7 2.3 0.83 0.01 

Lake Sturgeon: 31-40 

inches 

36 2.9 0.78 0.01 

Lake Sturgeon: > 40 

inches 

46.3 2.1 0.71 0.02 

Walleye     

Walleye: 0-10 inches 8.21 1.48 0.95 0.01 

Walleye: 11-20 inches 15.4 2.4 0.91 0.01 

Walleye: > 20 inches 

 

 

 

22.8 2.1 0.86 0.01 

Redhorse     

Redhorse: 0-10 

inches 

7.1 1.5 0.96 0.01 

Redhorse: 11-20 

inches 

16.5 2.1 0.90 0.01 

Redhorse: > 20 

inches 

21.9 1.4 0.86 0.01 
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Table 3-2 Turbine Blade Strike Survival Estimates for Target Fish Species with 

2.5-in. Trash Racks 

Species Mean 

Length 

St. Dev. 

Length 

 

Median 

Turbine 

Survival  

Standard 

Deviation 

Muskellunge     

Muskellunge: 10-25 

inches 

18.6 4.7 0.89 0.01 

Muskellunge: 26-35 

inches 

31.2 2.5 0.81 0.01 

Muskellunge: 36-45 

inches 

    

Muskellunge: > 45 

inches 

    

Lake Sturgeon     

Lake Sturgeon: 11-20 

inches 

17.5 2.3 0.89 0.01 

Lake Sturgeon: 21-30 

inches 

26.7 2.3 0.83 0.01 

Lake Sturgeon: 31-40 

inches 

    

Lake Sturgeon: > 40 

inches 

    

Walleye     

Walleye: 0-10 inches 8.21 1.48 0.95 0.01 

Walleye: 11-20 inches 15.4 2.4 0.90 0.01 

Walleye: > 20 inches     

Redhorse     

Redhorse: 0-10 

inches 

7.1 1.5 0.96 0.01 

Redhorse: 11-20 

inches 

16.5 2.1 0.90 0.01 

Redhorse: > 20 

inches 

    

 

3.2 Validation with TBSM 

Stryke was well validated with the TBSM. The mean and variance of the 50 stryke 

simulations was 0.876 and 0.0001 respectively, while the 50 TBSM runs produced a mean 

of 0.88 and variance of 0.000008. Both models had low variance and nearly identical 

survival estimates. However, the shapes of the distributions varied. Figure 3-2 shows a 

beta distribution of stryke simulations while Figure 3-3 shows the TBSM. Note, the TBSM 

had a much stronger central tendency. That being said, the KS was not significant (p = 

0.06), both distributions were drawn from the same beta distribution.  
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Figure 3-2 Beta Distribution of Stryke Simulations 
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Figure 3-3 Beta Distribution of TBSM Simulation 
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4.0 DISCUSSION AND CONCLUSION 

Overall, survival through the Cornell powerhouse is expected to be high, with the largest 

muskellunge and lake sturgeon having a 71% chance of surviving entrainment. These 

results represent a significant departure from our previous assessment, which showed 

lower survival rates, especially in larger size classes. Kleinschmidt conducted a thorough 

forensic analysis and have identified a number of faults with the original analysis and 

within the background open source code. Small samples, coupled with use of the mean 

rather than median when describing the resulting beta distribution, explains the 

discrepancies between analyses.  

First, the original analysis employed small sample sizes with only 10 fish for 10 iterations. 

The present analysis sampled 1,000 fish 50 times for each scenario. When sample sizes 

are small, the probability of obtaining an extreme value is much higher than with large 

sample sizes. For example, the probability of obtaining 7 heads out of 10 flips of a fair 

coin is 12%. Not high, but neither is it improbable. If we were to repeat the experiment of 

flipping a fair coin 1000 times and got 700 heads, the probability of that occurring is 

practically zero (5.06 x 10-38). Note, with the adequate sample sizes used in this analysis, 

the range of expected values is very small (0.83 – 0.91). With small sample sizes it is much 

more likely to produce poor simulated survival rates. 

The second fault was from the use of the mean rather than the median when describing 

the central tendency of a beta distribution. The beta distribution is not symmetrical; 

therefore, the mean is susceptible to bias when outliers are present. If small sample sizes 

are more likely to produce extreme values, and extreme values bias the mean, we have an 

explanation for the low survival rates noted in the first assessment.  

Kleinschmidt is confident with the current analysis because of the rigorous validation 

exercise we employed. Archived simulation runs and summaries can be provided upon 

request. The resulting beta distributions were not significantly different (p = 0.06). Stryke 

produced a survival rate of 87.6% for a 20 inch fish, while the TBSM produced a survival 

rate of 88.0%. 

Although this assessment estimates likely survival rates for species and lifestages that 

could potentially encounter the Project, it does not estimate entrainment rates or annual 
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entrainment numbers. There are currently minimal lake sturgeon entrainment estimates 

available for past studies at hydroelectric projects. An entrainment study at the Grand 

Rapids Hydroelectric Project on the Menominee River documented lake sturgeon 

entrainment during 1993 and 1994 via tailrace netting. Trash-rack space at the project 

was 1.75 inches, excluding adult sturgeon. Estimated annual entrainment was 135 juvenile 

lake sturgeon (WPS 1994). However, lake sturgeon population estimates conducted 

throughout the Midwest show great variability. Population estimates in the different 

sections of the Menominee River range from 75 to over 150 sturgeon per mile (WIDNR 

2017). Conversely, the Cornell Flowage is the only reach of the Chippewa River that is not 

listed as a Priority Water for lake sturgeon, and population estimates are not available for 

this reach of the Chippewa River. Although it is difficult to estimate entrainment numbers 

for sturgeon at hydroelectric projects, juvenile size classes (i.e., less than 20 inches) that 

were entrained during the Grand Rapids entrainment study would be expected to have 

survival rates greater than 90% if entrained at the Cornell Project, with fish less than 10 

inches experiencing survival rates greater than 95%. 

While a reduction in trash rack spacing would reduce the potential number of adult and 

subadult fish that could be entrained annually (i.e. lake sturgeon greater than 30 inches), 

it would not affect entrainment rates of juvenile and some intermediate lifestages that 

would still be capable of fitting through the smaller spaced 2.5 inch bars. Intermediate 

lifestages that would be excluded by 2.5 inch bars tended to have survival rates greater 

than 75%, and the smallest lifestages had survival rates greater than 90%. Thus, a 

reduction in trash rack spacing would not be likely to reduce mortality for size classes that 

already experience low turbine related mortality. Additionally, entrainment studies 

conducted in the Midwest during the 1990’s documented relatively high young-of-year 

and juvenile entrainment rates, relative to the overall entrainment estimate. Specifically, 

more than 75% of entrained fish at several projects (Park Mill, Centralia, Crowley, White 

Rapids, Rothschild, and Wisconsin River Division) were less than or equal to four inches in 

length. Additionally, more than 75% of entrained fish at several other projects 

(Thornapple, Brule, and Shawano) were less than or equal to six inches in length (FERC 

1995). Entrainment of these 4-6 inch size classes would not be reduced by the addition of 

smaller racks. A large percentage of potentially entrained fish (i.e. less than or equal to six 

inches) would still be expected to experience entrainment potential with a reduced trash 

rack spacing. 
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Additionally, this assessment did not use swim speed as a factor to exclude fish from 

potential entrainment. Larger fish have a higher probability of blade strike mortality, and 

healthy adults of each species of the four target species would have burst and/or 

prolonged swim speed greater than intake velocities. While these fish would still be 

susceptible to entrainment if they volitionally move downstream and into the intake, they 

would be expected to successfully avoid the intake in other instances, thereby reducing 

the number of large fish that comprise the entrainment total. The ability of healthy adult 

fish to avoid the intakes likely reduces the number of large fish entrained, thereby 

increasing survival estimates.  

Although adult target species can outswim intake velocities, there is a potential for 

individuals to volitionally enter the intake area. All four target species are spring spawners, 

and are more likely to move upstream and downstream to find suitable spawning habitat 

during this timeframe. Walleye move throughout river systems to find suitable spawning 

habitat in the spring, and subsequently move to feeding areas elsewhere in river systems 

after spawning is complete (Rasmussen et al. 2002). Lake sturgeon exhibit similar life 

history characteristics, as individuals at northern latitudes move upstream during periods 

of high flow. The post-spawn period for lake sturgeon can involve subsequent large-scale 

downstream movements (Rusak and Mosindy 1997). During this timeframe, lake sturgeon 

in the Chippewa River may be more likely to continue downstream movements and 

attempt to move into reaches below the Project. Similarly, redhorse species that may 

remain in a reach throughout the year generally make upstream movements prior to the 

Spring spawn (Parker 1987) and may encounter the Project during post-spawn 

downstream movements. Muskellunge differ from the other three target species in that, 

while they spawn during the spring, their spawning habits do not always involve large 

scale latitudinal movement, but rather a shift to shallower littoral habitat. Although 

muskellunge may be less inclined to make large scale movements during the Spring, they 

do move most during the pre-spawn period, and also move throughout the year to follow 

prey. These movements can include the following of walleye and redhorse species that 

make larger scale spawning (upstream) and post-spawn (downstream) runs (Beck and 

Brooks 2000). Like the other target species, muskellunge may be more likely to encounter 

the Project during the post-spawn period when prey species are making large scale 

downstream movements. While individual adult fish may encounter project intakes during 

periods of downstream movements, some post-spawn timeframes can be characterized 

by high flows, and fish moving downstream may pass via open spillway gates in these 

instances.  
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1.0 INTRODUCTION  

EnviroScience, Inc., on behalf of Xcel Energy, performed a freshwater mussel survey in the 

Chippewa River, Chippewa County, Wisconsin.  The survey was requested by the Wisconsin 

Department of Natural Resources (WDNR) and the River Alliance of Wisconsin (RAW) as part of 

the federal relicensing process for the Cornell Hydroelectric Project (Project).  The Project is 

owned and operated by Northern States Power Company – Wisconsin (NSPW), d/b/a Xcel 

Energy, and operates under license issued by the Federal Energy Regulatory Commission 

(FERC). The Project is designated as FERC Project #2639 with the current license due to expire 

in 2024. The purpose of the survey was to determine the presence or absence of freshwater 

mussel resources upstream and downstream of the Cornel Dam. Information collected from this 

survey provides information on native freshwater mussel distribution and habitat upstream and 

downstream of the dam.    

Background 
The Chippewa River is known to support a diverse mussel fauna. Historical records of mussels in 

the Chippewa River include 33 species, several of which are federally and/or state listed (Table 

1). Recent studies have been performed elsewhere in the Chippewa River; however, survey data 

for Chippewa County is lacking and outdated (1990’s).  A desktop review revealed 16 species 

previously recorded in the Chippewa River in Chippewa County, including the state endangered 

Purple Wartyback (Cyclonaias tuberculata).  A 2019 mussel survey conducted along the east 

shoreline immediately below the dam documented four species (EnviroScience, pers. comm., 

2019). Species observed in that survey included: Spike (Eurynia dilatata), Plain Pocketbook 

(Lampsilis cardium), Fatmucket (Lampsilis siliquoidea), and Black Sandshell (Ligumia recta). No 

other recent survey information is known for this stretch of the Chippewa River.   

WDNR and RAW requested the 2020 survey to provide information on mussel species present, 

their diversity, their density, and provide a better understanding of baseline conditions at the 

Project. The FERC Project boundary for Cornell Hydro includes the Chippewa River from just 

below the Cornell Dam upstream approximately 5.5 miles to the Holcombe Dam.  EnviroScience 

coordinated the mussel survey with WDNR and proposed two target survey areas.  Based on the 

conditions and proximity to the Cornell Dam, two reaches, one upstream of the dam and one 

downstream of the dam, were pre-selected for evaluation (Figure 1).  Information from this study 

will aid WDNR and RAW in their understanding of the baseline conditions of the mussel 

community within the Project area.  

2.0 METHODS 

The 2015 WDNR Guidelines for Sampling Freshwater Mussels in Wadable Streams (Guidelines; 

Piette, 2015), and other standard survey methodologies routinely used by EnviroScience, were 

used to develop the mussel survey protocol. A draft survey plan was submitted to and approved 

by the WDNR on April 2 and April 13, 2020, respectively. The survey plan, agency approval, and 

applicable scientific collection permit are provided in Appendix A.  

EnviroScience proposed one 1,000 meter (m) long reach for evaluation in both the upstream and 

downstream portions of the Chippewa River not influenced by the Project impoundment or 

tailraces. Reach 1 is approximately 3.5 miles upstream of the dam and within the FERC Project 

Boundary (Figure 1). Reach 2 began downstream outside the zone of influence of the dam tailrace 

and extended 1,000m downstream. Each stretch was selected based upon suitable mussel 
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habitat as determined by field staff.  

The survey consisted of a series of transects within Reach 1 and Reach 2. The amount of transect 

needed for the survey was based on the detectability of rare species within each reach. It was 

pre-determined that completing 900m of transects within each reach, with an assumed search 

rate efficiency of 20%, would result in an 83.4% probability of detecting rare or threatened species, 

if present (Smith, 2006).  Where feasible, transect placement was pre-determined at 100m 

intervals in each reach, creating a series of 11 possible transects per reach.  A random number 

generator was used to select transects for the survey. Transect placement was determined in the 

field at the malacologist’s discretion or at pre-determined locations, as described above (Figure 

2a and Figure 2b). 

Surveying along each transect was completed in 10m segments, with surveying extending 0.5m 

on each side of the transect. A rapid visual search for signs of freshwater mussels (living or shell 

material) was performed within the segment.  The rapid visual search entailed an initial search 

rate of 0.2 minutes per m2 (min/m2) along each 10m segment to determine if mussels were 

present. If mussels were present in a segment, additional time was spent for a total search rate 

of 1min/m2.  Divers visually searched and probed the substrate and turned over rocks to detect 

small or burrowed mussels.  

Data and Mussel Handling 
Live mussels found were kept submersed in ambient river water and kept cool and moist during 

processing. All live mussels were identified to species, counted, and sexed (sexually dimorphic 

species only) by the team malacologist. Dead shell specimens were scored as fresh dead (dead 

<1 year, lustrous nacre), weathered dead (dead one to many years; chalky nacre, fragmented, 

and worn periostracum), or subfossil (dead many years to many decades; severely worn and 

fragmented). Detailed digital images of the study area and representative mussel species were 

recorded. A station location data sheet was also populated per the study guidelines. Data was 

recorded to distinguish between timed searches, generate a species richness curve, and to 

determine a surface density estimate. General stream conditions and morphology within the study 

area were also recorded. River bottom substrate composition using the Wentworth Scale (% 

observed of silt, sand, gravel, etc.) was recorded for each transect segment. Mussel taxonomy 

followed the names presented by Williams et al., 2017. 

3.0 RESULTS  

Ms. Becca Winterringer was the field team leader and WDNR permit holder. The survey was 

conducted on September 24 and 25, 2020. All survey work was conducted within the air and 

temperature limits prescribed in the guidelines. A photographic record of the survey reaches and 

observed mussel species is provided in Appendix B.  Raw data sheets and field forms are 

provided in Appendix C.  

Due to access restrictions at the rapids near the confluence of French Creek and the Chippewa 

River (Figure 1) from low river flow conditions, Reach 2 was moved downstream. The Reach 2 

survey area was also inaccessible from upstream due to low flow conditions at the time of 

fieldwork.  Based on a cursory review of the area near the French Creek confluence by the field 

malacologist, the modified Reach 2 survey area was deemed suitable for evaluation.  This area 

is within and above the FERC project boundary for the Jim Falls Hydroelectric Project, the next 

regulated dam downstream. However, this portion of the impoundment (Old Abe Flowage) is 
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riverine and flowing.  Live mussels and shell material along island margins were present, and 
habitat was conducive to mussel colonization. Transect placement in Reach 2 was at the 
discretion of the malacologist based on substrate, water depth, and spacing within the modified 
Reach 2 area. The modified Reach 2 survey area was approved by the WDNR prior to initiating 
the survey. A summary of the effort performed during the survey is provided in Table 2.   

Reach 1 was primarily uniform in depth and substrate from bank to bank throughout the entire 
reach.  The maximum depth recorded was 15 feet with typical depths between seven and 13 feet 
along the transects (Figure 3a). Reach 1 was primarily a pool with some observable flow.  Boulder, 
cobble, gravel, and sand were the predominant substrate components of each segment with less 
coarse substrates (silt and sand) at the river margins (0-20m from the banks) (Figure 3a). Reach 
2 had a maximum depth of seven feet with typical depths between three and five feet (Figure 3b).  
Reach 2 was a fast run over a coarse substrate of boulder, cobble, and gravel (Figure 3b). Flow 
refugia were common around the island margins.  Water depth and substrate characteristics per 
transect segment within Reach 1 and Reach 2 are provided in Table 3.    

Overall, 179 live mussels representing 12 species were collected during the study (Table 4).  
Species composition, abundance, and surface density differed between Reach 1 and Reach 2.  
While a greater number of live mussels were observed in Reach 1, more species were collected 
from Reach 2. A total of 121 live mussels were observed in Reach 1 and 58 in Reach 2, despite 
a similar amount of effort in each reach.  Surface densities for Reach 1 and 2 were 0.13/m2 and 
0.06/m2, respectively. The two dominant species in Reach 1 were the Spike (38.8%) and 
Fatmucket (19.8%), whereas the dominant species in Reach 2 were the Black Sandshell (31%) 
and Plain Pocketbook (24.1%). Also observed in Reach 2 was the state endangered Purple 
Wartyback (n=1).  Mussels were more commonly encountered along the river margins between 
0 and 30m from the banks in Reach 1 (Figure 4a).  There is some evidence that mussels are 
more evenly distributed in the left descending bank and downstream portion of Reach 2, which is 
most likely a reflection of low flow and suitable substrate features. Transects 1 and 2 in Reach 2 
were in areas of generally higher flow with a greater percentage of large substrate characteristics 
(e.g.: boulder and cobble).     

Cumulative species richness curves were generated for both reaches as well as the survey overall 
(Table 4).  Rarefaction species richness analysis of Reach 1 samples resulted in another 104 
mussels that would need to have been collected to observe a ninth species. Another 44 individuals 
would need to have been collected to observe an eleventh species in Reach 2.  All data combined 
indicated that another 486 live mussels would need to have been collected to observe a 13th 
species.  The rarefaction species richness results from the overall survey provides evidence that 
most of the species present in this portion of the Chippewa River were collected without a 
significant effort. Species richness curves are provided in Figure 5.  

4.0 CONCLUSIONS 
A total of 121 mussels representing eight species were observed in Reach 1 and 58 individuals 
of 10 species were observed in Reach 2. The state endangered Purple Wartyback was collected 
in Reach 2; no state listed species were observed in Reach 1. The results from this survey confirm 
that freshwater mussels are present within the proposed Project area. 



Freshwater Mussel Survey on the Chippewa River for the Cornell Hydro FERC Relicensing 
Chippewa County, Wisconsin 

ES Project No. 13335 

4 

5.0 LITERATURE CITED 

Piette, R. R. (2015). Guidelines for sampling freshwater mussels in wadable streams. Wisconsin 

Department of Natural Resources. 50pp. 

Smith, D. R. (2006). Survey design for detecting rare freshwater mussels. Journal of the North 

American Benthological Society 25: 701–711.  

Williams, J. D., Bogan, A. E., Butler, R. S., Cummings, K. S., Garner, J. T., Harris, J. L., ... & 

Watters, G. T. (2017). A Revised List of the Freshwater Mussels (Mollusca: Bivalvia: 

Unionidae) of the United States and Canada. Freshwater Mollusk Biology and 

Conservation, 20(2), 33-58.  

Wisconsin Department of Natural Resources (WisDNR). (2015). Wisconsin Endangered and 

Threatened Species Laws and List. Wisconsin Department of Natural Resources Natural 

Heritage Conservation Program. Madison, Wisconsin. 5pp. 

Wisconsin Department of Natural Resources (WisDNR). (2016). Wisconsin Natural Heritage 

Working List. Wisconsin Natural Heritage Program, Bureau of Natural Heritage 

Conservation. Madison, WI. 24pp. 

Wisconsin Department of Natural Resources (WisDNR). (2018). Wisconsin Mussel Monitoring 

Program, Mussel Observations by County. 

http://wiatri.net/inventory/mussels/About/musselWaters.cfm. Site accessed November 4, 

2020. 

  

  



Species
1

Status
2

Chippewa County  Upriver Downriver

Mucket Actinonaias ligamentina  1997 2017 2016

Elktoe Alasmidonta marginata SC - 2017 2016

Threeridge Amblema plicata  1989 2017 1989

Spectacle Case Cumberlandia monodonta FE, SE 1989 - -

Purple Wartyback Cyclonaias tuberculata SE 1997 2017 -

Butterfly  Ellipsaria lineolata SE - - 2016

Spike Eurynia dilatata 1994 2017 1987

Wabash Pigtoe Fusconaia flava 1989 2017 2016

Plain Pocketbook Lampsilis cardium 1997 2017 2016

Higgins' Eye  Lampsilis higginsii FE, SE - - 2018

Fatmucket Lampsilis siliquoidea 1997 2017 2016

Creek Heelsplitter Lasmigona compressa - 2006 -

Fluted-shell  Lasmigona costata 1994 2017 2016

Fragile Papershell Leptodea fragilis - 2012 2016

Black Sandshell  Ligumia recta  1997 2017 2016

Threehorn Wartyback Obliquaria reflexa - 2006 2016

Hickorynut Obovaria olivaria 1994 2017 2016

Bullhead  Plethobasus cyphyus FE, SE - 2017 2016

Round Pigtoe Pleurobema sintoxia 1997 2017 1996

Pink Heelsplitter Potamilus alatus - 2012 2016

Pink Papershell Potamilus ohiensis  - - 1989

Giant Floater Pyganodon grandis 1994 1997 1998

Winged Mapleleaf Quadrula fragosa FE, SE - - 2018

Monkeyface Theliderma metanevra ST - - 1989

Wartyback Cyclonaias nodulata  ST - - 1888

Pimpleback  Cyclonaias pustulosa 1997 2017 2016

Salamander Mussel  Simpsonaias ambigua  ST - - 1998

Creeper  Strophitus undulatus 1994 2017 2016

Lilliput Toxolasma parvus - - 1989

Buckhorn  Tritogonia verrucosa ST - - 2016

Fawnsfoot Truncilla donaciformis  ST - - 1996

Deertoe  Truncilla truncata - 2012 2016

Paper Pondshell  Utterbackia imbecillis 1994 - 2016

Total 33 16 21 30

1 WIDNR (2018); nomenclature follows Williams et al. (2017)
2 WIDNR (2015); WIDNR (2016)

Table 1.  Mussels known to occur in the Chippewa River watershed in Wisconsin.

Year Observed
3

3 Species observations from WIDNR (2018).  Project study area ia located in Chippewa County.  Upriver observations are 
from Rusk and Sawyer Counties and downriver observations are compiled from Eau Claire, Dunn and Pepin Counties. 
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Site Transect ID Number of Samples Sample Unit Total Area (m2)

Reach 1 T1 18 10m2 180

T2 18 10m
2

180

T3 18 10m2 180

T4 18 10m2 180

T5 18 10m
2

180

Subtotal 900

Reach 2 T1 18 10m2 180

T2 9 10m
2

90

T3 4 10m
2

40

T4 5 10m2 50

T5 10 10m
2

100

T6 9 10m
2

90

T7 19 10m2 190

T8 20 10m
2

200
Subtotal 940

Table 2.  Summary of effort performed in Reach 1 and Reach 2.
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Reach/Transect Segment Depth (ft) Bedrock Boulder Cobble Gravel Sand Silt LWD

Reach 1
T1

0 8 0 0 0 0 20 80 0
10 10 0 0 0 0 90 10 0
20 10 0 0 0 0 90 10 0

30 10 0 0 20 40 40 0 0
40 7 0 10 30 30 30 0 0
50 7 0 10 30 30 30 0 0
60 7 0 10 30 40 20 0 0
70 8 0 10 30 30 30 0 0

80 9 0 20 20 40 20 0 0
90 10 0 40 30 20 10 0 0
100 10 0 50 30 10 10 0 0
110 12 0 50 30 10 10 0 0

120 15 0 10 40 20 30 0 0
130 14 0 10 40 30 20 0 0
140 12 0 40 20 20 20 0 0

150 8 0 50 10 20 20 0 0
160 7 0 40 20 20 20 0 0

170 4 0 30 20 20 30 0 0
180 3 0 0 0 0 90 10 0

T2

0 3 0 0 0 0 90 10 0

10 8 0 20 20 20 30 10 0
20 12 0 20 20 30 30 0 0

30 13 0 20 20 30 30 0 0
40 13 0 20 20 30 30 0 0

50 12 0 20 30 30 20 0 0
60 12 0 30 30 20 20 0 0

70 10 0 40 40 10 10 0 0
80 10 0 40 30 20 10 0 0
90 9 0 30 30 30 10 0 0
100 10 0 10 40 40 10 0 0
110 8 0 20 30 30 20 0 0

120 8 0 10 40 30 20 0 0
130 8 0 0 30 40 30 0 0
140 8 0 0 20 40 40 0 0
150 9 0 0 20 50 30 0 0
160 7 0 0 20 50 30 0 0

170 7 0 0 20 50 30 0 0
180 7 0 0 0 0 20 80 0

T3
0 8 0 0 40 40 20 0 0

10 9 0 0 20 40 40 0 0

20 8 0 0 30 40 30 0 0

Table 3. Substrate and water depth per segment within Reach 1 and Reach 2.

Substrate Chacteristic (%)
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Reach/Transect Segment Depth (ft) Bedrock Boulder Cobble Gravel Sand Silt LWD

Table 3. Substrate and water depth per segment within Reach 1 and Reach 2.

Substrate Chacteristic (%)

Reach 1 - T3 30 9 0 0 20 40 40 0 0
Cont'd 40 8 0 20 40 20 20 0 0

50 8 0 20 30 30 20 0 0
60 9 0 10 30 30 30 0 0
70 10 0 10 30 30 30 0 0

80 11 0 20 30 20 30 0 0
90 12 0 20 20 30 30 0 0
100 11 0 30 30 20 20 0 0
110 11 0 10 20 40 20 0 10
120 12 0 20 50 30 0 0 0

130 13 0 0 40 40 20 0 0
140 10 0 20 10 40 30 0 0
150 12 0 20 10 40 30 0 0
160 8 0 10 40 40 10 0 0

170 4 0 0 30 40 30 0 0
180 2 0 0 30 40 30 0 0

T4 0 3 0 10 80 0 0 10 0
20 9 0 20 20 30 30 0 0

30 10 0 10 30 30 30 0 0
40 11 0 10 30 30 30 0 0
50 12 0 10 30 30 30 0 0

60 12 0 40 20 20 20 0 0

70 10 0 50 30 10 10 0 0
80 11 0 10 30 30 30 0 0

90 10 0 20 30 30 20 0 0
10 3 0 10 80 0 0 10 0

100 10 0 20 40 20 20 0 0
110 10 0 40 30 10 20 0 0

120 10 0 20 20 20 40 0 0
130 10 0 0 20 50 30 0 0
140 13 0 10 30 30 30 0 0
150 11 0 0 40 30 30 0 0
160 10 0 0 40 30 30 0 0

170 8 0 0 10 10 80 0 0
180 3 0 5 0 0 95 0 0

T5 0 4 0 10 70 10 10 0 0
10 7 0 0 10 0 90 0 0

20 7 0 10 40 30 20 0 0
30 10 0 20 30 30 20 0 0
40 10 0 20 30 30 20 0 0
50 13 0 20 30 20 30 0 0
60 13 0 10 40 30 20 0 0

70 10 0 20 30 30 20 0 0
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Table 3. Substrate and water depth per segment within Reach 1 and Reach 2.

Substrate Chacteristic (%)

Reach 1 - T5 80 10 0 30 30 20 20 0 0
Cont'd 90 10 0 40 30 20 10 0 0

100 12 0 40 30 20 10 0 0
110 11 0 30 30 20 20 0 0
120 11 0 0 30 50 20 0 0

130 8 0 30 20 30 20 0 0
140 10 0 20 30 30 20 0 0
150 10 0 10 30 30 30 0 0
160 8 0 0 30 40 30 0 0
170 3 0 0 30 40 30 0 0

180 3 0 0 30 40 30 0 0

Reach 2
T1 0 2 0 0 0 90 0 10 0

10 4 0 0 20 40 40 0 0
20 4 0 10 0 40 50 0 0
30 4 0 10 10 40 40 0 0

40 5 0 20 20 30 30 0 0
50 5 0 10 20 40 30 0 0

60 5 0 10 20 40 30 0 0
70 5 0 10 30 30 30 0 0
80 5 0 30 20 30 20 0 0

90 5 0 30 20 30 20 0 0

100 5 0 50 20 20 10 0 0
110 5 0 40 20 20 20 0 0

120 5 0 0 30 30 40 0 0
130 4 0 10 20 30 40 0 0

140 5 0 10 30 30 30 0 0
150 3 0 70 10 10 10 0 0

160 3 0 80 10 0 0 10 0
170 2 0 70 10 0 0 20 0
180 2 0 70 10 0 0 20 0

T2 0 2 0 60 30 0 0 10 0

10 3 0 70 30 0 0 0 0
20 5 0 20 30 30 20 0 0
30 5 0 25 25 25 25 0 0
40 5 0 25 25 25 25 0 0
50 7 0 25 25 25 25 0 0

60 6 0 10 30 30 30 0 0
70 5 0 10 30 30 30 0 0
80 3 0 0 40 40 20 0 0
90 3 0 0 20 40 40 0 0
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Table 3. Substrate and water depth per segment within Reach 1 and Reach 2.

Substrate Chacteristic (%)

Reach 2 - T3 0 2 0 0 80 0 10 10 0
10 2 0 0 80 0 20 0 0
20 3 0 50 50 0 0 0 0
30 3 0 50 50 0 0 0 0
35 3 0 50 50 0 0 0 0

T4 0 3 20 70 0 0 10 0 0
10 5 20 70 0 0 10 0 0
20 5 10 50 0 0 40 0 0
30 5 10 40 10 25 15 0 0

40 5 10 40 10 0 40 0 0
50 3 0 25 50 0 25 0 0

T5 0 2 0 0 0 20 80 0 0

10 3 0 0 0 40 60 0 0
20 3 0 0 0 50 50 0 0
30 3 0 0 10 50 40 0 0

40 3 0 0 10 50 40 0 0
50 3 0 0 10 50 40 0 0

60 3 0 0 10 50 40 0 0
70 3 0 25 25 25 25 0 0
80 3 0 10 10 40 40 0 0

90 3 0 25 25 25 25 0 0

100 1 0 50 40 0 10 0 0

T6 0 2 0 0 0 0 100 0 0
10 3 0 0 0 0 100 0 0

20 3 0 0 10 45 45 0 0
30 3 0 10 25 25 40 0 0

40 3 0 10 25 25 40 0 0
50 3 0 10 25 25 40 0 0
60 3 0 80 10 5 5 0 0
70 3 0 80 10 10 0 0 0
80 3 0 10 10 40 20 0 0

T7 0 2 0 100 0 0 0 0 0
10 3 0 75 25 0 0 0 0
20 3 0 60 40 0 0 0 0
30 3 0 10 40 40 10 0 0

40 3 0 0 30 35 35 0 0
50 3 0 0 30 35 35 0 0
60 3 0 0 30 35 35 0 0
70 3 0 0 30 35 35 0 0
80 2 0 0 0 80 20 0 0

90 1 0 0 0 50 60 0 0

10 



Reach/Transect Segment Depth (ft) Bedrock Boulder Cobble Gravel Sand Silt LWD

Table 3. Substrate and water depth per segment within Reach 1 and Reach 2.

Substrate Chacteristic (%)

Reach 2 - T7 100 1 0 0 0 50 50 0 0
Cont'd 110 1.5 0 0 0 50 50 0 0

120 2 0 0 25 25 50 0 0
130 4 0 10 40 40 10 0 0
140 4 0 10 40 40 10 0 0

150 4 0 10 30 40 20 0 0
160 3 0 10 30 40 20 0 0
170 4 0 20 20 40 20 0 0
180 2 0 0 0 10 80 10 0
190 2 0 0 75 10 15 0 0

T8 0 3 0 50 50 0 0 0 0
10 3 0 50 20 15 15 0 0
20 3 0 50 20 15 15 0 0

30 3 0 50 20 15 15 0 0
40 3 0 50 20 15 15 0 0
50 3 0 25 50 10 15 0 0

60 3 0 25 50 10 15 0 0
70 3 0 25 50 10 15 0 0

80 3 0 25 50 10 15 0 0
90 3 0 25 50 10 15 0 0
100 3 0 25 50 10 15 0 0

110 3 0 25 50 10 15 0 0

120 3 0 25 50 10 15 0 0
130 4 0 25 50 10 15 0 0

140 4 0 25 50 10 15 0 0
150 4 0 25 50 10 15 0 0

160 5 0 25 50 10 15 0 0
170 5 0 25 50 10 15 0 0

180 6 0 25 50 10 15 0 0
190 3 0 25 50 10 15 0 0
200 1 0 0 10 40 40 10 0
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Species T1 T2 T3 T4 T5 Total % T1 T2 T3 T4 T5 T6 T7 T8 Total % Total Rel. Ab.

Mucket - 1 - - 1 2 1.7 - - - - - - - - 0 0.0 2 1.1

Pimpleback 8 3 6 4 - 21 17.4 1 - - 1 - - 3 2 7 12.1 28 15.6
Purple Wartyback - - - - - 0 0.0 - - - - - 1 1 2 4 6.9 4 2.2

Spike 10 13 6 13 5 47 38.8 - - 1 - 2 - - - 3 5.2 50 27.9

Wabash Pigtoe - - 1 - - 1 0.8 - - - - - - 2 - 2 3.4 3 1.7

Plain Pocketbook 2 2 3 5 2 14 11.6 2 - - - 5 - 2 5 14 24.1 28 15.6

Fatmucket 6 10 5 2 1 24 19.8 1 - - - - 1 1 1 4 6.9 28 15.6

Fluted-shell - - - - - 0 0.0 - - - - - - - 1 1 1.7 1 0.6

Black Sandshell 5 3 1 1 1 11 9.1 - 1 - 1 3 1 7 5 18 31.0 29 16.2

Hickorynut - - - - - 0 0.0 1 - - - 1 - 1 1 4 6.9 4 2.2

Giant Floater 1 - - - - 1 0.8 - - - - - - - - 0 0.0 1 0.6

Paper Pondshell - - - - - 0 0.0 - - - - - - - 1 1 1.7 1 0.6

Abundance 32 32 22 25 10 121 5 1 1 2 11 3 17 18 58 179

Species (Live) 6 6 6 5 5 8 4 1 1 2 4 3 7 8 10 12

Effort (m2) 180 180 180 180 180 900 180 90 40 50 100 90 190 200 940

Surface Density (no./m2) 0.18 0.18 0.12 0.14 0.06 0.13 0.03 0.01 0.03 0.04 0.11 0.03 0.09 0.09 0.06

Rarefaction Species Richness

y = 1.547ln(x) + 2.9405

No. Ind. Additional Species 44 486

50 7 9 9

100 8 11 10

200 9 13 11

300 9 14 12

400 10 15 12

600 10 16 13

Bold type indicate state listed species.

104

Table 4.  Mussels observed in Reach 1 and Reach 2.

Reach 1 Reach 2

y = 1.4383ln(x) + 1.2125 y = 2.6311ln(x) - 1.1632
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Figure 1. Location of Site, 
Proposed FERC Project Boundary, 

and Survey Reaches 1 and 2 
Chippewa County, Wisconsin. °

Basemap courtesy of National Geographic Society (2013).
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Basemap courtesy of Esri.

Figure 2a.  
Transect Survey Locations 

for the Upstream Survey Reach.
Chippewa County, Wisconsin. 
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Figure 2b.  
Transect Survey Locations 

for the Downstream Survey Reach.
Chippewa County, Wisconsin. 
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Basemap courtesy of Esri.

Figure 3a.  
Substrate and Depth 

Along Upstream Transects.
Chippewa County, Wisconsin. 
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Figure 3b.  
Substrate and Depth

Along Downstream Transects.
Chippewa County, Wisconsin. 
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Figure 4a.  
Mussel Distribution

Along Upstream Transects.
Chippewa County, Wisconsin. 
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Figure 4b.  
Mussel Distribution

Along Downstream Transects.
Chippewa County, Wisconsin. 
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Freshwater Mussel Survey on the Chippewa River for the Cornell Hydro FERC Relicensing 
Chippewa County, Wisconsin 

ES Project No. 13335 
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Figure 5. Species Richness Curves 
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Becca Winterringer

From: Ryan Schwegman
Sent: Friday, September 11, 2020 1:13 PM
To: Becca Winterringer
Subject: FW: Response Requested  FW: Cornell Mussel Survey, study plan and budget

 
 

Ryan Schwegman 
 

EnviroScienceInc.com  
“Excellence in Any Environment” 
 

From: Ryan Schwegman  
Sent: Thursday, April 23, 2020 1:00 PM 
To: Becca Winterringer <bwinterringer@enviroscienceinc.com> 
Subject: FW: Response Requested FW: Cornell Mussel Survey, study plan and budget 
 
 
 

Ryan Schwegman 
 

EnviroScienceInc.com  
“Excellence in Any Environment” 
 

From: Kitchel, Lisie E - DNR <Lisie.Kitchel@wisconsin.gov>  
Sent: Monday, April 13, 2020 9:45 PM 
To: Ryan Schwegman <rschwegman@enviroscienceinc.com> 
Subject: RE: Response Requested FW: Cornell Mussel Survey, study plan and budget 
 
Thanks Ryan!   
 
 
Lisie Kitchel 
Cell Phone: 608-220-5180 
 
From: Ryan Schwegman <rschwegman@enviroscienceinc.com>  
Sent: Thursday, April 9, 2020 8:13 AM 
To: Kitchel, Lisie E - DNR <Lisie.Kitchel@wisconsin.gov>; Weinzinger, Jesse J - DNR <Jesse.Weinzinger@wisconsin.gov> 
Subject: RE: Response Requested FW: Cornell Mussel Survey, study plan and budget 
 
Thanks Lisie and Hi Jesse! 
 
See my comments below and let me know if you have any more questions, I would happy to help or make adjustments 
to better fit your needs.  
 

 I will have the P. sintoxia language removed from the proposed scope.  
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 In each reach we have proposed 5 transects and total search area will be dictated by the river width. Using aerial 
imagery we assumed and average of 180m for each transect, so the total search area should be in ballpark of 
900m2 in each reach. With two reaches proposed we will sampling around 1800m2.   

 Using the equations found in Survey design for detecting rare freshwater mussels (Smith, 2006), an estimated 
900m of transect would result in a probability of detection  of approximately 83.4%. An estimated/ assumed 
conservative mussel density of 0.01/m2 was used to calculate an estimated abundance. A conservative estimate 
of search efficiency of only 0.2 (meaning we are only finding 20% of the mussels actually present on a given 
transect segment) was applied to the equation due to limited visibility and the constraints of using surface 
supplied air diving equipment when sampling for mussels.  

o We use this to determine how much transect we should be proposing and we always assume a lower 
than expected efficiency and a low density. We want to ensure we are collecting enough data. Typically 
we find that the conditions and efficiency are better than assumed and densities are higher than 
assumed, which results in the reported probability of detection in >90% range.   

 
RS 
 
Ryan Schwegman 
Manager Marine Services 

 

 
EnviroScienceInc.com—Check out our new website & photo galleries! 
Office: (330) 688-0111 / Toll-Free: (800) 940-4025 / Cell: (513) 839-0123 / 24h Emergency: (888) 866-8540 
5070 Stow Road, Stow, OH 44224 
 
 

From: Kitchel, Lisie E - DNR <Lisie.Kitchel@wisconsin.gov>  
Sent: Thursday, April 9, 2020 2:44 AM 
To: Ryan Schwegman <rschwegman@enviroscienceinc.com> 
Cc: Weinzinger, Jesse J - DNR <Jesse.Weinzinger@wisconsin.gov> 
Subject: RE: Response Requested FW: Cornell Mussel Survey, study plan and budget 
 
Ryan, Jesse is the other mussel biologist here in Wisconsin and had some questions about the proposal for the 
Chippewa project  
Rather than try to answer and in case he had more questions I though it more efficient just to put you two in 
contact. 
 
 
Lisie Kitchel 
Cell Phone: 608-220-5180 
 
 

From: Weinzinger, Jesse J - DNR <Jesse.Weinzinger@wisconsin.gov>  
Sent: Friday, April 03, 2020 4:37 PM 
To: Kitchel, Lisie E - DNR <Lisie.Kitchel@wisconsin.gov>; Laatsch, Cheryl - DNR <Cheryl.Laatsch@wisconsin.gov>; Rowe, 
Stacy A - DNR <Stacy.Rowe@wisconsin.gov> 
Subject: RE: Response Requested FW: Cornell Mussel Survey, study plan and budget 
 
I do have a couple of comments or questions with the proposal: 

 Round Pigtoe (Pleurobema sintoxia) is no longer a mussel SGCN. 
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 Can they provide an estimated search area at each river reach? They note 1x10m transect segments covering 
bank to bank, but I do not see an overall search area. 

 How did they calculate an 83.4% probability without a documented search area or known abundance or 
density? 

 
Have a good weekend, 
Jesse 
 
We are committed to service excellence. 
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did. 
 
Jesse Weinzinger 
Conservation Biologist - NHC 
Wisconsin Mussel Monitoring Program 
Wisconsin Department of Natural Resources 
Phone: (608) 397-0198  
Jesse.Weinzinger@Wisconsin.gov 
 

From: Kitchel, Lisie E - DNR <Lisie.Kitchel@wisconsin.gov>  
Sent: Friday, April 03, 2020 2:26 AM 
To: Laatsch, Cheryl - DNR <Cheryl.Laatsch@wisconsin.gov>; Rowe, Stacy A - DNR <Stacy.Rowe@wisconsin.gov> 
Cc: Weinzinger, Jesse J - DNR <Jesse.Weinzinger@wisconsin.gov> 
Subject: RE: Response Requested FW: Cornell Mussel Survey, study plan and budget 
 
I am fine with the survey as proposed, they should inform us if the modify it based on sites conditions. 
The 1,000 feet might be a bit much, but I am fine if they want to cover that much of the river, better to  much 
than too less. 
 
 
Lisie Kitchel 
Cell Phone: 608-220-5180 
 
From: Laatsch, Cheryl - DNR <Cheryl.Laatsch@wisconsin.gov>  
Sent: Thursday, April 2, 2020 2:01 PM 
To: Kitchel, Lisie E - DNR <Lisie.Kitchel@wisconsin.gov>; Rowe, Stacy A - DNR <Stacy.Rowe@wisconsin.gov> 
Cc: Weinzinger, Jesse J - DNR <Jesse.Weinzinger@wisconsin.gov> 
Subject: Response Requested FW: Cornell Mussel Survey, study plan and budget 
Importance: High 
 
Hi  - Please review the attached documents and let me know as soon as possible if you have any concerns or edits for the 
mussel sampling.  This action is part of the Cornell relicensing on the Chippewa Rv. 
 
We are committed to service excellence. 
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did. 
 
Cheryl Laatsch 
Statewide FERC Coordinator 
Bureau of Environmental Analysis and Sustainability 
Wisconsin Dept of Natural Resources 
N7725 Hwy 28 
Horicon WI 53032 
(T) 920-387-7869  (Fax) 920-387-7888 
Cheryl.laatsch@wisconsin.gov 
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 dnr.wi.gov 
     

 

From: Miller, Matthew J <Matthew.J.Miller@xcelenergy.com>  
Sent: Thursday, April 02, 2020 1:57 PM 
To: Laatsch, Cheryl - DNR <Cheryl.Laatsch@wisconsin.gov> 
Cc: Shawn Puzen <Shawn.Puzen@meadhunt.com>; Crotty, Scott A <scott.a.crotty@xcelenergy.com>; Darrin Johnson 
<Darrin.Johnson@meadhunt.com> 
Subject: FW: Cornell Mussel Survey, study plan and budget 
Importance: High 
 
Hello Cheryl, 
 
Attached is our consultant’s proposal for the Cornell Mussel Survey which was developed in consultation with Lisie 
Kitchel.  Please let me know if the DNR approves of the proposal so we can move forward with the contract. 
 

From: Chris Turner <cturner@glec.com>  
Sent: Tuesday, March 31, 2020 7:46 AM 
To: Miller, Matthew J <Matthew.J.Miller@xcelenergy.com> 
Subject: Cornell Mussel Survey, study plan and budget 
 
CAUTION EXTERNAL SENDER: Stop and consider before you click links or open attachments. 
            Report suspicious email using the 'Report Phishing/Spam' button in Outlook. 

  

 
Hi Matt:  
Attached please find a proposed study plan and budget for the 2020 Cornell mussel survey. ES worked with Lisie at 
WDNR to develop the plan but WDNR has not "officially" reviewed it.  The requirements led to just two sample reaches 
(one below the dam and one in the upper riverine area). 
 
The work (pending approval) is planned for 4 days in 2020, yet to be scheduled. 
 
Let me know if you have any questions. 
_______________________________________________ 
Chris Turner 
Principal Research Scientist 
Great Lakes Environmental Center, Inc. 
715-829-3737 
cturner@glec.com  
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Freshwater Mussel Survey on the Chippewa River  
for the Cornell Hydro FERC Relicensing  

Photographed September 24 and 25, 2020 
 

B-1 
 

 
Photo 1.  View of the Chippewa River in the upstream survey reach facing east from the right 

descending bank at Transect 1. 
 

 
Photo 2.  View of the Chippewa River in the upstream survey reach facing south from the right 

descending bank at Transect 1 



Freshwater Mussel Survey on the Chippewa River  
for the Cornell Hydro FERC Relicensing  

Photographed September 24 and 25, 2020 
 

B-2 
 

 
Photo 3.  View of the Chippewa River in the downstream survey reach facing northeast 

(upstream) from mid-channel along Transect 1. 
 

 
Photo 4.  View of the Chippewa River in the downstream survey reach facing southwest 

(downstream) from mid-channel along Transect 1.  



Freshwater Mussel Survey on the Chippewa River  
for the Cornell Hydro FERC Relicensing  

Photographed September 24 and 25, 2020 
 

B-3 
 

 
Photo 5. View of the Chippewa River in the downstream survey reach facing northeast 

(upstream) from the right descending bank at Transect 2. 
 

 
Photo 6. View of the Chippewa River in the downstream survey reach facing south 

(downstream) from the right descending bank at Transect 2. 



Freshwater Mussel Survey on the Chippewa River  
for the Cornell Hydro FERC Relicensing  

Photographed September 24 and 25, 2020 
 

B-4 
 

 
Photo 7. View of the Chippewa River in the downstream survey reach facing northeast 

(upstream) from the left descending bank at Transect 3. 

 
Photo 8. View of the Chippewa River in the downstream survey reach facing southwest 

(downstream) from the left descending bank at Transect 3.  



Freshwater Mussel Survey on the Chippewa River  
for the Cornell Hydro FERC Relicensing  

Photographed September 24 and 25, 2020 
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Photo 9. View of the Chippewa River in the downstream survey reach facing northeast 

(upstream) from the left descending bank at Transect 7. 
 

 
Photo 10. View of the Chippewa River in the downstream survey reach facing northwest across 

the channel from the left descending bank at Transect 7. 



Freshwater Mussel Survey on the Chippewa River  
for the Cornell Hydro FERC Relicensing  

Photographed September 24 and 25, 2020 
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Photo 11. Representative photo of Mucket collected from the Chippewa River in the upstream 

survey reach. 

 
Photo 12. Representative photo of Pimpleback collected from the Chippewa River. 

 



Freshwater Mussel Survey on the Chippewa River  
for the Cornell Hydro FERC Relicensing  

Photographed September 24 and 25, 2020 
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Photo 13. Representative photo of Purple Wartyback from the Chippewa River in the 

downstream survey reach (insets: dorsal views). 
 

 
Photo 14. Representative photo of Spike from the Chippewa River (inset: dorsal view). 



Freshwater Mussel Survey on the Chippewa River  
for the Cornell Hydro FERC Relicensing  

Photographed September 24 and 25, 2020 
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Photo 15. Representative photo of Wabash Pigtoe collected from the Chippewa River in the 

downstream reach. 
 

 
Photo 16. Representative photo of Plain Pocketbook collected from the Chippewa River. 



Freshwater Mussel Survey on the Chippewa River  
for the Cornell Hydro FERC Relicensing  

Photographed September 24 and 25, 2020 
 

B-9 
 

 
Photo 17. Representative photo of Fatmucket collected from the Chippewa River in the 

downstream reach River. 
 

 
Photo 18. Representative photo of Fluted-shell collected from the Chippewa River in the 

downstream reach. 



Freshwater Mussel Survey on the Chippewa River  
for the Cornell Hydro FERC Relicensing  

Photographed September 24 and 25, 2020 
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Photo 19. Representative photo of Black Sandshell collected from the Chippewa River. 

 

 
Photo 20. Representative photo of Hickorynut collected from the Chippewa River (inset: 

juvenile). 
 



Freshwater Mussel Survey on the Chippewa River  
for the Cornell Hydro FERC Relicensing  

Photographed September 24 and 25, 2020 
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Photo 21. Representative photo of Giant Floater collected from the Chippewa River. 

 

 
Photo 12. Representative photo of Paper Pondshell from the Chippewa River in the downstream 

survey reach. 
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INTRODUCTION 

Purple loosestrife (Lythrum salicaria L.) is an erect, herbaceous perennial of Eurasian 

origin that became established in the estuaries of northeastern North America by the early 

1800's.  Since then, this highly invasive species has spread throughout much of the United 

States, including most of Wisconsin’s counties.  As purple loosestrife expands its local 

distribution and becomes more widespread, it poses a serious threat to native emergent 

vegetation in shallow-water marshes and shorelines by displacing native food and cover 

plants in the waterways. 

Xcel Energy (licensee) agreed to monitor for the presence of purple loosestrife at its 

six Lower Chippewa River hydroelectric projects as part of the 2001 Lower Chippewa River 

Settlement Agreement.  The surveys are to take place each year in the late summer when 

loosestrife blooms are easily detectable.  Additionally, Xcel Energy committed to treating 

small clusters of pioneering plants which occur on company-owned property with an 

approved aquatic herbicide. 

In 2010, Xcel Energy partnered with Beaver Creek Reserve to introduce European 

beetles (Galerucella calmariensis and/or Galerucella pusilla) into the main spillway channel 

(spillway channel) at the Jim Falls Hydroelectric Project.  Beetles were again introduced into 

the same area during the summer of 2011.  The beetles are commonly referred to as "Cella" 

foliage beetles or purple loosestrife bio-control beetles and they feed specifically on purple 

loosestrife plants.  Their use has shown to be successful at decreasing the overall population 

of purple loosestrife.  The locations and density of loosestrife within the Jim Falls spillway 

channel are therefore being monitored to determine the success of the beetle introduction. 

METHODS 

Following the same approach as previous surveys, an inspection of the entire shoreline 

of Dells Pond, Chippewa Falls Flowage, Lake Wissota, Old Abe Flowage, Cornell Flowage 

and Holcombe Flowage was performed by boat.  The surveys were conducted between 

August 20 and September 1, 2021. The surveyor motored slowly around the shoreline looking 

for purple loosestrife plants.  When loosestrife was discovered, the location was marked on a 
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map and coordinates were entered into a handheld GPS unit.  Loosestrife infestations were 

classified as either “present” or “abundant” and marked on the map with a specific color.  

“Present” was defined as a few plants that sparsely inhabited an area but did not comprise a 

large percentage of the overall vegetation in that area.  “Abundant” indicated that denser 

loosestrife growth existed and that the loosestrife made up a significant portion of the 

shoreline’s overall vegetative cover. 

By referencing the location of purple loosestrife plants with land ownership maps 

provided by Xcel Energy, the surveyor determined if the plants were on company-owned 

property.  If the plants were on Xcel Energy property, and if it was only a minor infestation, 

the plants were sprayed with Rodeo (an aquatic herbicide) from a backpack sprayer.  From 

past work, it has been determined that herbicide application can be used as an effective 

treatment for small loosestrife populations, however, it is much less effective at controlling 

larger infestations.  If major infestations were noted on Xcel Energy property, they were not 

to be treated, but documented for the possibility of a different eradication method in the 

future. 

Using GPS coordinates and notations made by the surveyor, the locations of purple 

loosestrife were noted on field maps and catalogued in a spreadsheet.  The locations were then 

digitized onto GIS base maps (Wisconsin DNR 24K Hydrography version 6 and ESRI 

StreetMap USA).  Locations of purple loosestrife are depicted on the maps using green for 

present and red for abundant.  Due to the scale of the maps, locations covering less than 20 

feet of shoreline are denoted by a dot while areas covering 20 feet of shoreline or greater are 

denoted by a line drawn to scale.  Through the combined use of GPS, laser rangefinder, visual 

estimates, and GIS, the total length of shoreline infested by purple loosestrife was calculated 

for each flowage (Table 1).  Appendix A includes survey maps for each flowage infested with 

loosestrife along with a corresponding catalog of each loosestrife location. 

A survey of purple loosestrife was also conducted in the Jim Falls spillway channel 

adjacent to the main powerhouse.  This area has been known to contain purple loosestrife in 

locally high densities which prompted the introduction of purple loosestrife bio-control 

beetles in 2010.  A comprehensive mapping effort of the area began that same year to monitor 

the spread of loosestrife and the success of the beetle introduction.  This portion of the 
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fieldwork was completed on foot using GPS and maps to identify the locations and densities 

of the loosestrife within the channel. 

RESULTS AND DISCUSSION 

The number of purple loosestrife locations and the total length of shoreline infested for 

each flowage over the last three years are summarized below in Table 1.  A standardized 

approach used to calculate abundance and shoreline coverage allows for a direct comparison 

from year-to-year.  This year’s survey revealed decreases in purple loosestrife infestation on 

Holcombe Flowage and Cornell Flowage and increases in the amount of loosestrife on Old 

Abe Flowage and Lake Wissota.  Single loosestrife plants were noted on Dells Pond and on 

Chippewa Falls Flowage.  These were the same two plants noted in the previous year. 

Collectively, the amount of loosestrife infestation on the six flowages has decreased 

from last year and is nearly the same as levels seen in 2019.  Table 2 includes a summary of 

the total number of loosestrife infestations and the total length of shoreline infested for all six 

hydro projects over the past three years. 

Table 1.  Summary of Purple Loosestrife Infestations (2019-2021). 

Table 2.  Total Purple Loosestrife Infestations (2019-2021). 

2019 2020 2021 2019 2020 2021 2019 2020 2021 2019 2020 2021

Holcombe 157 123 93 1 2 2 456 518 309 55 180 180

Cornell 13 27 24 0 0 0 23 63 59 0 0 0

Old Abe 45 31 42 0 0 0 139 107 150 0 0 0

Wissota 7 12 13 0 0 0 34 29 38 0 0 0

Chippewa Falls 0 1 1 0 0 0 0 2 2 0 0 0

Dells 1 1 1 0 0 0 3 3 3 0 0 0

Number of purple loosestrife locations Shoreline Affected (ft)

Present Abundant Present Abundant

2019 2020 2021

Total number of loosestrife points at Impoundments 224 197 176

Total feet of shoreline affected in Impoundments 710 902 741
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Holcombe Flowage again contained the most purple loosestrife among the six 

impoundments surveyed.  There were 91 locations categorized as present and two locations 

categorized as abundant (see Holcombe Flowage Map 1).  This represents a decrease in both 

the number of infestations and in the amount of shoreline affected from the previous survey.  

While a few new plants were found during the survey, the majority of the infested areas have 

been documented in previous years.  New infestations are generally associated with areas 

where the native vegetation has been disturbed.  This disturbance can come from urbanization 

(clearing for home sites, swimming areas or fishing areas), road improvements, or erosion.  It 

is also common to have plants grow only during select years.  This may be the case on 

Holcombe Flowage, with new plants growing this year, while previously observed plants did 

not. One area of significant growth is the island in the middle of Poverty Bay.  This 

infestation has been increasing over the years and reached the point of being classified as 

abundant for the first time in 2020.  This area was again classified as abundant in 2021. 

The majority of plants on Holcombe Flowage were again found in the area on and near 

Pine Island and along State Highway 27.  A comparison of this year’s survey with the 2019 

and 2020 surveys shows an overall decrease in loosestrife populations in these areas (see 

Holcombe Map 2). The area immediately adjacent to the west side of State Highway 27 again 

showed a decrease in loosestrife growth.  Several small infestations were again found just to 

the east of the State Highway 27 Bridge.  This area had a similar degree of infestation as last 

year. 

The second shoreline area of abundant plant growth this year was also classified as 

abundant in several previous surveys (the length of which increased somewhat from 40 feet in 

2018 to 55 feet in 2019 and 60 feet in 2020 and 2021).  No purple loosestrife was found on 

the Pine Lake or Cranberry Lake areas of Lake Holcombe. 

Several plant clumps were found scattered along the north and south shoreline of the 

main flowage (see Holcombe Maps 3 and 4) with many of these plants having been 

documented in the past. The large islands near the south shoreline of the main flowage have 

historically contained several plants; however, this year’s survey revealed a marked decrease 

in loosestrife on both islands.  Overall, the plant density in the main basin decreased 

somewhat from last year’s survey.  
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The upstream reach of the flowage (see Holcombe Map 5) also contains a number of 

purple loosestrife plants that have been noted in past surveys.  The overall plant density in this 

area was similar to what was documented in 2020. 

In total, approximately 489 feet of shoreline was found to contain purple loosestrife on 

Lake Holcombe in 2021 compared to 698 feet in 2020 and 511 feet in 2019. As stated above, 

all infestations but two were classified as present. 

Cornell Flowage included 24 infestations, all of which were classified as present(see 

maps of Cornell Flowage).  Many of the infested sites have been noted in surveys from the 

last several years; however, several new plants were found in the upper areas of the flowage 

in 2020 and were again observed this year.  The low lying area on an island just upstream 

from the State Highway 64 Bridge was again classified as present.  This area was historically 

classified as abundant.  Both the number of loosestrife locations and the amount of shoreline 

affected on Cornell Flowage decreased slightly from 2020. 

Forty-two areas of loosestrife infestation were found on Old Abe Flowage this year 

(see map of Old Abe Flowage) all of which were classified as present.  This is slightly higher 

than the plant abundance from last year.  Most of the locations consisted of single plants or a 

few plant clumps, many of which have been documented in past surveys.  The total amount of 

shoreline infested by purple loosestrife this year was approximately 150 feet.  This compares 

to 107 feet in 2020. 

The number of purple loosestrife sites found on Lake Wissota increased from 12 in 

2020 to 13 in 2021.  These sites are all minor infestations comprised of small plant clumps 

(see map of Lake Wissota). The length of shoreline infested on Lake Wissota increased from 

29 feet in 2020 to 38 feet in 2021.  Loosestrife abundance has fluctuated slightly over the last 

several years. 

A single loosestrife plant was found on the Chippewa Falls Flowage for the first time 

in 2020 and was again observed in 2021.  This single plant clump represented two feet of 

affected shoreline. 

A single loosestrife location was again documented on Dells Pond in 2021 (the same 

location as documented in 2019 and 2020).  This single plant infestation occupied 

approximately three feet of shoreline this year. 
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The spillway channel at Jim Falls Hydro remains moderately infested with purple 

loosestrife.  A significant decrease in the number of plants was noted in 2012 followed by a 

rebound in 2013 and 2014.  Another decline occurred in 2015 only to be followed by an 

increase in 2016.  In 2017, the amount of loosestrife declined once again and remained little 

changed the following year.  In 2019, the area again saw somewhat of a rebound only to be 

followed by a decline in 2020 and 2021 (Table 3). 

Loosestrife was found scattered throughout the spillway channel, with the lower third 

being moderately infested (see maps of Jim Falls Spillway Channel).  Historically, the area of 

greatest concentration occurred just upstream from the County Highway Y Bridge (see Jim 

Falls Spillway Channel map 2). However, loosestrife coverage in this area has steadily 

decreased each year from approximately 5,431 square feet in 2017 to 3,600 square feet in 

2018, to 2,556 square feet in 2019 (refer to the 2019 Purple Loosestrife Assessment Report).  

In 2020, 1,602 square feet were documented (Table 3).  The area near the County Highway Y 

Bridge has become so sparsely populated with loosestrife that it is no longer considered to be 

an area of complete coverage.  Therefore, this area in 2021 was classified by linear feet 

instead of square feet. 

The number of loosestrife sites and length of infected shoreline in both the upper and 

lower portions of the spillway channel decreased significantly from last year.  Collectively, 

these locations accounted for 153 feet of infested shoreline versus 202 feet in 2020.  Most of 

these locations were comprised of small plant clumps infesting between one and ten feet of 

shoreline, with a few more significant areas of infestation. 

More than ten years have passed since the introduction of the bio-control beetles into 

the Jim Falls spillway channel.  While it is difficult to make a determination as to their 

success, the fact that the density of loosestrife in the lower area of the spillway channel 

continues to decrease, and the fact that loosestrife infestation in the remaining portion of the 

channel appears to be stabilizing, is encouraging.
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Table 3.  Purple Loosestrife Infestations in the 

Jim Falls Spillway Channel (2019 – 2021). 

Table 4.  2021 Summary of Purple Loosestrife Infestations in 

the Jim Falls Spillway Channel  

2019 2020 2021*

Total number of loosestrife points at Jim Falls Spillway Channel 67 39 32

Jim Falls Spillway Channel infestation near Hwy Y (square ft.) 2,556 1,602 -

Other shoreline affected at Jim Falls Spillway Channel (linear ft.) 329 202 153
* The loosestrife growth in the area near Hwy Y has thinned over the years and in 2021 was no longer considered a single patch of loosestrife 

(sq ft of coverage).  Therefore, the infestation in this area in 2021 was recorded in linear feet.

Location #

Degree of

Infestation

Single / 

Multiple

Coverage 

(ft) Location #

Degree of

Infestation

Single / 

Multiple

Coverage 

(ft)

JF1 Present Multiple 10 JF17 Present Single 3

JF2 Present Multiple 8 JF18 Present Single 3

JF3 Present Single 3 JF19 Present Single 1

JF4 Present Single 2 JF20 Present Single 3

JF5 Present Single 2 JF21 Present Single 2

JF6 Present Multiple 6 JF22 Present Single 3

JF7 Present Multiple 14 JF23 Present Multiple 4

JF8 Present Multiple 12 JF24 Present Single 2

JF9 Present Multiple 8 JF25 Present Multiple 4

JF10 Present Multiple 7 JF26 Present Multiple 8

JF11 Present Single 4 JF27 Present Single 1

JF12 Present Multiple 6 JF28 Present Single 1

JF13 Present Multiple 8 JF29 Present Single 3

JF14 Present Single 3 JF30 Present Multiple 7

JF15 Present Single 4 JF31 Present Multiple 8

JF16 Present Single 2 JF32 Present Single 1
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Appendix A 

Survey Maps and Catalog of Purple 
Loosestrife Locations at Surveyed 

Flowages 

2021
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XCEL PURPLE LOOSESTRIFE LOCATIONS

2021

HOLCOMBE FLOWAGE

Location 

#

Degree of 

Infestation

Single / 

Multiple

Coverage 

(ft)

Location 

#

Degree of 

Infestation

Single / 

Multiple

Coverage 

(ft)

Location 

#

Degree of 

Infestation

Single / 

Multiple

Coverage 

(ft)

H1 Present Single 4 H32 Present Single 1 H63 Present Multiple 6

H2 Present Single 2 H33 Present Single 2 H64 Present Multiple 12

H3 Present Single 2 H34 Present Multiple 3 H65 Present Single 2

H4 Present Multiple 4 H35 Present Single 1 H66 Present Single 3

H5 Abundant Multiple 120 H36 Present Single 1 H67 Present Single 1

H6 Present Single 2 H37 Present Single 1 H68 Present Multiple 8

H7 Present Multiple 6 H38 Present Single 2 H69 Present Single 2

H8 Present Single 3 H39 Present Single 1 H70 Present Single 4

H9 Present Multiple 4 H40 Present Single 2 H71 Present Single 2

H10 Present Single 1 H41 Present Single 4 H72 Present Single 2

H11 Present Single 4 H42 Present Multiple 4 H73 Present Single 1

H12 Present Multiple 4 H43 Present Single 1 H74 Present Single 3

H13 Present Single 1 H44 Present Single 1 H75 Present Single 2

H14 Present Single 3 H45 Present Multiple 3 H76 Present Single 3

H15 Present Single 1 H46 Present Multiple 5 H77 Present Multiple 9

H16 Present Multiple 3 H47 Present Multiple 7 H78 Present Multiple 4

H17 Present Multiple 7 H48 Present Single 2 H79 Present Single 4

H18 Present Multiple 6 H49 Present Single 3 H80 Present Multiple 7

H19 Present Multiple 4 H50 Present Single 4 H81 Abundant Multiple 60

H20 Present Single 3 H51 Present Single 3 H82 Present Single 3

H21 Present Multiple 6 H52 Present Single 1 H83 Present Multiple 12

H22 Present Single 1 H53 Present Multiple 4 H84 Present Single 3

H23 Present Single 2 H54 Present Single 3 H85 Present Single 3

H24 Present Single 3 H55 Present Single 3 H86 Present Single 2

H25 Present Single 2 H56 Present Multiple 6 H87 Present Single 3

H26 Present Single 1 H57 Present Single 4 H88 Present Multiple 4

H27 Present Single 2 H58 Present Single 2 H89 Present Single 3

H28 Present Single 2 H59 Present Multiple 7 H90 Present Single 2

H29 Present Single 1 H60 Present Multiple 4 H91 Present Single 2

H30 Present Single 2 H61 Present Multiple 10 H92 Present Single 3

H31 Present Multiple 3 H62 Present Multiple 8 H93 Present Single 2

Document Accession #: 20211029-5022      Filed Date: 10/29/2021



XCEL PURPLE LOOSESTRIFE LOCATIONS

2021

CORNELL FLOWAGE

Location #

Degree of 

Infestation

Single / 

Multiple Coverage (ft)

C1 Present Single 1

C2 Present Single 3

C3 Present Single 3

C4 Present Single 2

C5 Present Multiple 1

C6 Present Multiple 7

C7 Present Multiple 6

C8 Present Single 3

C9 Present Single 3

C10 Present Single 1

C11 Present Single 3

C12 Present Single 3

C13 Present Single 2

C14 Present Multiple 5

C15 Present Single 1

C16 Present Single 3

C17 Present Single 2

C18 Present Single 1

C19 Present Single 2

C20 Present Single 1

C21 Present Single 2

C22 Present Single 1

C23 Present Single 1

C24 Present Single 2
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XCEL PURPLE LOOSESTRIFE LOCATIONS

2021

OLD ABE FLOWAGE

Location #

Degree of 

Infestation

Single / 

Multiple Coverage (ft)

OA1 Present Single 3

OA2 Present Single 2

OA3 Present Single 1

OA4 Present Single 3

OA5 Present Single 1

OA6 Present Multiple 4

OA7 Present Single 1

OA8 Present Single 2

OA9 Present Multiple 4

OA10 Present Single 2

OA11 Present Single 1

OA12 Present Single 2

OA13 Present Multiple 4

OA14 Present Multiple 6

OA15 Present Single 2

OA16 Present Single 1

OA17 Present Multiple 4

OA18 Present Multiple 4

OA19 Present Single 3

OA20 Present Multiple 7

OA21 Present Multiple 3

OA22 Present Multiple 4

OA23 Present Multiple 7

OA24 Present Single 3

OA25 Present Single 2

OA26 Present Single 1

OA27 Present Single 2

OA28 Present Multiple 6

OA29 Present Single 2

OA30 Present Single 1

OA31 Present Single 3

OA32 Present Single 2

OA33 Present Multiple 5

OA34 Present Single 3

OA35 Present Multiple 7

OA36 Present Single 4

OA37 Present Multiple 7

OA38 Present Multiple 5

OA39 Present Single 1

OA40 Present Multiple 6

OA41 Present Multiple 8

OA42 Present Multiple 11
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XCEL PURPLE LOOSESTRIFE LOCATIONS

2021

LAKE WISSOTA

Location #

Degree of 

Infestation

Single / 

Multiple Coverage (ft)

W1 Present Single 3

W2 Present Single 2

W3 Present Single 4

W4 Present Single 1

W5 Present Single 3

W6 Present Single 1

W7 Present Single 3

W8 Present Multiple 4

W9 Present Multiple 3

W10 Present Single 1

W11 Present Multiple 8

W12 Present Single 3

W13 Present Single 2
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CHIPPEWA FALLS FLOWAGE

Location #

Degree of 

Infestation

Single / 

Multiple Coverage (ft)

CF1 Present Single 2
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DELLS POND

Location #

Degree of 

Infestation

Single / 

Multiple Coverage (ft)

D1 Present Single 3
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91288 SWIMS Did you look for Banded mystery snails? Yes 9/8/2015 8:00
91872 SWIMS Did you look for asiatic clam (Corbicula)? Yes 9/8/2015 8:00
91164 SWIMS Did you look for Eurasian Water-Milfoil? Yes 9/8/2015 8:00
91163 SWIMS Did you look for Brazilian waterweed? Yes 9/8/2015 8:00
91162 SWIMS Did you look for Hydrilla? Yes 9/8/2015 8:00
91161 SWIMS Did you look for Flowering Rush? Yes 9/8/2015 8:00
91159 SWIMS Did you look for phragmites? Yes 9/8/2015 8:00
91158 SWIMS Did you look for purple loosestrife? Yes 9/8/2015 8:00
91901 SWIMS Did you look for Fishhook Waterfleas? Yes 9/8/2015 8:00
91900 SWIMS Did you look for Spiny Waterfleas? Yes 9/8/2015 8:00
91873 SWIMS Did you look for rusty crayfish? Yes 9/8/2015 8:00
91157 SWIMS Did you look for Japanese Knotweed? Yes 9/8/2015 8:00
91896 SWIMS Did you look for Yellow Flag Iris? Yes 9/8/2015 8:00
91899 SWIMS Did you look for Water Chestnut? Yes 9/8/2015 8:00
91167 SWIMS Did you look for Didymo? Yes 9/8/2015 8:00
91895 SWIMS Did you look for Water Lettuce? Yes 9/8/2015 8:00
91894 SWIMS Did you look for Water Hyacinth? Yes 9/8/2015 8:00
91893 SWIMS Did you look for Parrot Feather? Yes 9/8/2015 8:00
91892 SWIMS Did you look for Fanwort? Yes 9/8/2015 8:00
91891 SWIMS Did you look for European frogbit Yes 9/8/2015 8:00
91287 SWIMS Did you look for Chinese mystery snails? Yes 9/8/2015 8:00
91171 SWIMS Did you look for Red Swamp Crayfish? Yes 9/8/2015 8:00
91172 SWIMS Did you look for Faucet Snails? Yes 9/8/2015 8:00
91170 SWIMS Did you look for New Zealand Mudsnails? Yes 9/8/2015 8:00
91169 SWIMS Did you look for Zebra Mussels? Yes 9/8/2015 8:00
91168 SWIMS Did you look for Quagga Mussels? Yes 9/8/2015 8:00
91166 SWIMS Did you look for Yellow Floating Heart? Yes 9/8/2015 8:00
91165 SWIMS Did you look for Curly-Leaf Pondweed? Yes 9/8/2015 8:00
90881 SWIMS Total Paid Hours Spent 6 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
49701 DNR_STORET SECCHI DEPTH - FEET 1 FEET AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40028 SWIMS Did you collect a sample and bring it to a DNR office? If so, which office?Jodi Lepsch AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40056 SWIMS Latitude of sample 45.1739 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40057 SWIMS Longitude of sample -91.1721 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40039 SWIMS Water Flea Tow Method horizontal tows (near surface) AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91846 SWIMS Depth Sampled 1 METERS AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40040 SWIMS Diameter of zooplankton net opening 50cm AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91376 SWIMS Has Ethanol been added to the sample? YES AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40071 SWIMS Have you consolidated all of your samples into one composite bottle? YES AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91847 SWIMS Sample sent to, Date ######## AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40056 SWIMS Latitude of sample 45.1739 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40057 SWIMS Longitude of sample -91.1721 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40039 SWIMS Water Flea Tow Method horizontal tows (near surface) AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91846 SWIMS Depth Sampled 1 METERS AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40040 SWIMS Diameter of zooplankton net opening 50cm AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00



91376 SWIMS Has Ethanol been added to the sample? YES AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40071 SWIMS Have you consolidated all of your samples into one composite bottle? YES AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91847 SWIMS Sample sent to, Date ######## AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40056 SWIMS Latitude of sample 45.1739 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40057 SWIMS Longitude of sample -91.1721 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40039 SWIMS Water Flea Tow Method horizontal tows (near surface) AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91846 SWIMS Depth Sampled 1 METERS AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40040 SWIMS Diameter of zooplankton net opening 50cm AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91376 SWIMS Has Ethanol been added to the sample? YES AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40071 SWIMS Have you consolidated all of your samples into one composite bottle? YES AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91847 SWIMS Sample sent to, Date ######## AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91196 SWIMS Site Number Meander Survey 1 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40056 SWIMS Latitude of sample 45.1742 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40057 SWIMS Longitude of sample -91.1619 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91360 SWIMS Did you snorkel the search sites? NO AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91631 SWIMS If you did not snorkel, why not? Stained AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
20043 SWIMS Species Name Eurasian Water-Milfoil AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91197 SWIMS Density of Aquatic Invasive Species (1) 2-one or a few plant beds or colonies of invertebratesAIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91942 SWIMS Was the aquatic invasive species found live or dead? Live AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91888 SWIMS Did you collect a specimen sample? YES AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91889 SWIMS Did you take a photo? NO AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91196 SWIMS Site Number Boat Landing 1 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40056 SWIMS Latitude of sample 45.17201 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40057 SWIMS Longitude of sample -91.1545 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91360 SWIMS Did you snorkel the search sites? NO AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91631 SWIMS If you did not snorkel, why not? Stained AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91196 SWIMS Site Number Meander Survey 2 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40056 SWIMS Latitude of sample 45.16876 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40057 SWIMS Longitude of sample -91.1555 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91360 SWIMS Did you snorkel the search sites? NO AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91631 SWIMS If you did not snorkel, why not? Stained AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91196 SWIMS Site Number Search Site 1 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40056 SWIMS Latitude of sample 45.16543 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40057 SWIMS Longitude of sample -91.1572 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91360 SWIMS Did you snorkel the search sites? NO AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91631 SWIMS If you did not snorkel, why not? Stained AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
20043 SWIMS Species Name Purple Loosestrife AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91197 SWIMS Density of Aquatic Invasive Species (1) 1-a few plants or invertebrates AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91942 SWIMS Was the aquatic invasive species found live or dead? Live AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91888 SWIMS Did you collect a specimen sample? NO AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91889 SWIMS Did you take a photo? NO AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91196 SWIMS Site Number Search Site 2 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40056 SWIMS Latitude of sample 45.17363 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40057 SWIMS Longitude of sample -91.17 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00



91360 SWIMS Did you snorkel the search sites? NO AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91631 SWIMS If you did not snorkel, why not? Stained AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91196 SWIMS Site Number Search Site 3 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40056 SWIMS Latitude of sample 45.17399 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40057 SWIMS Longitude of sample -91.1778 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91360 SWIMS Did you snorkel the search sites? NO AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91631 SWIMS If you did not snorkel, why not? Stained AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
20043 SWIMS Species Name Eurasian Water-Milfoil AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91197 SWIMS Density of Aquatic Invasive Species (1) 2-one or a few plant beds or colonies of invertebratesAIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91942 SWIMS Was the aquatic invasive species found live or dead? Live AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91888 SWIMS Did you collect a specimen sample? NO AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91889 SWIMS Did you take a photo? NO AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91198 SWIMS Species Name (2) Rusty Crayfish AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91199 SWIMS Density of Aquatic Invasive Species (2) 1-a few plants or invertebrates AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91943 SWIMS Was the aquatic invasive species found live or dead? (2) Live AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91932 SWIMS Did you collect a specimen sample? (2) NO AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91935 SWIMS Did you take a photo? (2) NO AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91196 SWIMS Site Number Search Site 4 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40056 SWIMS Latitude of sample 45.18837 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40057 SWIMS Longitude of sample -91.1634 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91360 SWIMS Did you snorkel the search sites? NO AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91631 SWIMS If you did not snorkel, why not? Stained AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91196 SWIMS Site Number Search Site 5 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40056 SWIMS Latitude of sample 45.18837 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40057 SWIMS Longitude of sample -91.1604 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91360 SWIMS Did you snorkel the search sites? NO AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91631 SWIMS If you did not snorkel, why not? Stained AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
20043 SWIMS Species Name Eurasian Water-Milfoil AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91197 SWIMS Density of Aquatic Invasive Species (1) 2-one or a few plant beds or colonies of invertebratesAIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91942 SWIMS Was the aquatic invasive species found live or dead? Live AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91888 SWIMS Did you collect a specimen sample? NO AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91889 SWIMS Did you take a photo? NO AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91196 SWIMS Site Number Boat Landing 2 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40056 SWIMS Latitude of sample 45.18018 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40057 SWIMS Longitude of sample -91.1644 AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91360 SWIMS Did you snorkel the search sites? NO AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
91631 SWIMS If you did not snorkel, why not? Stained AIS Early Detection 20159/8/2015 8:00 9/8/2015 8:00
40072 SWIMS Volume of sample that was analyzed (ml) 30 ML 9/8/2015 8:00 9/8/2015 8:00
40073 SWIMS Date sample was analyzed 1/8/2016 9/8/2015 8:00 9/8/2015 8:00
40074 SWIMS Name of plankton sample analyst Gina LaLiberte 9/8/2015 8:00 9/8/2015 8:00
20001 SWIMS SPINY WATER FLEA No 9/8/2015 8:00 9/8/2015 8:00
20000 SWIMS FISHHOOK WATER FLEA No 9/8/2015 8:00 9/8/2015 8:00
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APPENDIX E-27 Brunet Island State Park Master Plan 

 

 

  





































































































 



APPENDIX E-28 IPAC Official Species List 

 

 

  













APPENDIX E-29 KBB High Potential Range Map 
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The information shown on this map has been obtained from various sources, and is of varying age, reliability and resolution. This map is not intended to be used for navigation, nor is this map an authoritative source of information about legal land ownership or public access. Users of 
this map should confirm the ownership of land through other means in order to avoid trespassing. No warranty, expressed or implied, is made regarding accuracy, applicability for a particular use, completeness, or legality of the information depicted on this map.
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The NHI Review (ERR Log # 20-278) has been filed separately 

with FERC as Privileged information 

  



APPENDIX E-31  BITP/BITA for Wisconsin Cave Bats 

 

 

  



Page 1 of 8  Last Revised May 2020 

Broad Incidental Take Permit and Broad Incidental Take Authorization for 
Wisconsin Cave Bats 

Conservation Plan - May 2020 

During this COVID-19 pandemic, there is increasing concern that symptomatic or asymptomatic humans 
could inadvertently pass the virus that causes COVID-19 disease in humans to mammals, including bats, 
during handling. As a reminder, any handling of bats by a pest control operator requires an 
Endangered/Threatened (E/T) Species Permit (this is not required for a landowner). In addition, please be 
sure to continue following disinfection protocols for any equipment used during bat removals or 
exclusions (see Appendix 4). 

The department has issued this broad incidental take authorization (used by state agencies) and broad 
incidental take permit (used by non-state agencies and individuals), as provided for under s. 29.604, Wis. 
Stats., to allow for the incidental taking of state listed cave bats in Wisconsin that may occur as a result of 
specific public health concerns, bat removals, building demolitions, tree cutting, bridge demolitions, 
miscellaneous building repairs and wind energy development projects. 

This permit and authorization cover the above activities only if the associated minimization measures are 
followed and take is reported (where required). These measures must be followed when a bat is present or 
suspected to be present (e.g., evidence of bat presence, Endangered Resources Review). Please note that 
the northern long-eared bat is currently listed as threatened in Wisconsin and threatened with 4(d) rule at 
the federal level by the United States Fish and Wildlife Service (USFWS, 
http://www.fws.gov/Midwest/endangered/mammals/nleb/index.html). For the activities listed above, this 
Conservation Plan includes both state and federal requirements. The state cannot permit or authorize take 
of a federally listed species, however this Conservation Plan was written to incorporate both state and 
federal requirements. 

For activities not listed above, contact the Endangered 
Resources Review Program (DNRERReview@wi.gov) for more information on state and federal 
requirements. Please note that building demolition, tree cutting, bridge projects, miscellaneous building 
projects and wind energy development typically require a full Endangered Resources Review 
http://dnr.wi.gov/topic/ERReview/Review.html to determine impacts to other wildlife species as well. 

An incidental take permit or authorization is typically issued on a project-by-project basis, however a 
broad incidental take permit and broad incidental take authorization were created for this situation so that 
neither an application nor a permit fee are required. An individual following the minimization measures 
listed below is automatically covered by this broad incidental take permit/authorization. Take will be 
minimized by following specific minimization measures and the Department has concluded that the 
projects covered under this permit/authorization are not likely to jeopardize the continued existence and 
recovery of the state population of these bats or the whole plant-animal community of which they are a 
part; and has benefit to the public health, safety or welfare that justifies the action.  
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Project Location 

Statewide 

Project Information

This permit/authorization cover specific public health concerns, bat removals, building demolitions, 
forestry activities, bridge demolitions, miscellaneous building repairs and wind energy development 
projects as described in Minimization Measures. 

 
 

Species Information 

This permit/authorization cover all cave bats currently listed in Wisconsin (NR 27.07, Wis. Admin. 
Code): 

 Big brown bat (Eptesicus fuscus)  State Threatened 
The big brown bat is a large insectivorous bat, weighing 15.0-26.0 grams. Fur color is russet to 
dark brown, and the muzzle is black and hairless. In summer, big brown bats commonly roost in 
artificial structures such as barns, but these bats will also use crevices in trees and rock faces. Big 
brown bats migrate short distances to caves and mines where they will hibernate for the winter. 

 Eastern pipistrelle (Perimyotis subflavus)  State Threatened 
.0-8.0 grams. Fur color ranges from 

golden brown to reddish brown, and the wing membrane is black with red forearms. The eastern 
pipistrelle is an insectivorous bat. In summer, these bats commonly roost in the branches of 
deciduous trees disguised as a leaf. This species migrates short distances to caves and mines in the 
fall where they hibernate over the winter.  

 Little brown bat (Myotis lucifugus)  State Threatened 
The little brown bat is a medium-sized member of the genus Myotis. This insectivorous bat weighs 
5.0-12.5 grams, and has tan, reddish-brown or dark brown fur. This species commonly uses 
artificial structures such as attics and barns as summer roosting sites, but will also roost in crevices 
and cavities of trees. In fall, little brown bats make local long-distance migrations of up to 279 
miles to caves and mines where they will hibernate for the winter.  

 Northern long-eared bat (Myotis septentrionalis)  State Threatened and Federally Threatened 
The northern long-eared bat is dark brown with a gray belly, weighing 5.0-8.0 grams and is 
insectivorous. In summer this bat roosts in trees behind loose bark and in cracks/crevices/holes 
along the trunk of the tree. It rarely roosts in artificial 
this species commonly forages in forest interior. In fall the northern long-eared bat migrates to 
caves and mines where they will hibernate for the winter. 

Likely Impact to Species 

Although minimization measures to protect the big brown bat, eastern pipistrelle, little brown bat and 
northern long-eared bat are incorporated into this broad incidental take permit/authorization, it is not 
possible to fully avoid incidental take of these species in all situations. Due to the nature of activities 
covered under this permit/authorization, it is difficult to determine the exact number of individuals that 
could be taken as a result of the project; however take will be minimized by following specific 
minimization measures. The Department has concluded that the take allowed for under this 
permit/authorization is not likely to jeopardize the continued existence and recovery of the state 
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population of these bats or the whole plant-animal community of which they are a part. 

Alternative Actions 

The following alternatives were considered for this permit/authorization:

Alternative 1: Do not allow for any take of cave bats. 

This alternative was determined to not be feasible, due to the large number of affected activities, 
and is not an appropriate public health decision. 

  

Alternative 2: Do not allow for any take of cave bats during the summer roosting period but allow for 
some take throughout the remainder of the year. 

This alternative was determined to not be feasible, due to the large number of affected activities 
that occur during the summer roosting period, and is not an appropriate public health decision. 

 

Alternative 3: Allow for some take of cave bats, with minimization measures in place, during the summer 
roosting period and throughout the remainder of the year. 

This option was the preferred alternative because it addresses public health concerns; protects a 
large number of bats; and allows for most affected activities to continue as planned, or with 
minimal modifications. 
 
 

Minimization Measures 

This permit/authorization covers the activities listed below only if the associated minimization measures 
are followed and take is reported (where required). These measures must be followed when a bat is 
present or suspected to be present (e.g., evidence of bat presence, Endangered Resources Review). Please 
note that the northern long-eared bat is currently listed as threatened in Wisconsin and threatened with 
4(d) rule at the federal level by the United States Fish and Wildlife Service (USFWS, 
http://www.fws.gov/Midwest/endangered/mammals/nleb/index.html). For the activities listed below, this 
Conservation Plan includes both state and federal requirements. The state cannot permit or authorize take 
of a federally listed species, however this Conservation Plan was written to incorporate both state and 
federal requirements. 

For activities not listed below, contact the Wisconsin Department of Natural Resou
Resources Review Program (DNRERReview@wi.gov) for more information on state and federal 
requirements. Please note that building demolition, tree cutting, bridge projects, miscellaneous building 
projects and wind energy development typically require a full Endangered Resources Review 
http://dnr.wi.gov/topic/ERReview/Review.html to determine impacts to other wildlife species as well. 

Note: Take covered under this permit/authorization must be reported within 5 working days (where 
required below). Take not reported within 5 working days is not legally covered and is in violation of the 
Wisconsin Endangered Species Law (s. 29.604, Wis. Stats.). Reports can be submitted via email 
(DNRBats@wi.gov), or by submitting a sick/dead bat report using the form: 
http://wiatri.net/Inventory/Bats/Report/BatForm.cfm. When using the form, state that you are reporting 
take in the "Additional Comments" section. 
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A. Health Exceptions 

The landowner, rather than the DNR, is allowed to determine if they believe there is a health risk 
under this section (Section A).

Centers for Disease Control and Prevention (CDC) protocols should be followed for all situations 
where rabies or histoplasmosis is a possibility or may become a possibility if action is not taken 
(see Appendix 1). 

Additionally, exclusions completed from June 1 through August 15 must be reported to the 
Department by submitting a Health Exemption Form in order to be covered under this permit or 
authorization. The landowner is responsible for completing and submitting the form, which is 
available online (http://dnr.wi.gov/topic/erreview/itbats.html). This form must be completed and 
submitted to the Department within 5 working days of start of work. 

If an activity qualifies as a health exception, it is exempt from timing minimization measures, and 
maximum take limits, but exclusions done during the non-exclusion period for human health 
reasons must still minimize take by following the approved exclusion protocols listed in 
Appendix 5. Exclusion practices used that are not described in Appendix 5 are in violation of this 
permit/authorization. 

B. Bat Removals and Exclusions 

Exclusion is defined as the process of allowing a colony of bats to leave the structure but not re-
enter (i.e., use of one-way doors, see Appendices 2 and 5). Physically removing the colony of 
bats is not included in the definition of exclusion and is not covered under this section of the 
permit/authorization. Bats may be removed from the living space of a building at any time (see 
B.1. below). 

Approved exclusion practices may be reviewed in Appendix 5. Exclusion practices used that are 
not described in Appendix 5 are in violation of this permit/authorization 

If bats must be handled or transported for any reason during the exclusion process, the person 
conducting the exclusion must possess a valid Endangered/Threatened (E/T) Species Permit 
(http://dnr.wi.gov/topic/endangeredresources/permits.html). By obtaining the E/T Permit, the pest 
control operator can assure the landowner that practices used by the pest control company are in 
accordance with state law and no fines should incur while exclusion is completed. If bats must be 
handled during the exclusion, an E/T Permit holder (i.e. a rehabilitator or licensed pest control 
operator) may be contacted to handle the bats.   

Practices that cause intentional take of the bats (i.e., sticky traps, sealing the entry/exit points to 
the roost with bats inside, large-hole netting that traps bats) are not considered exclusion methods, 
are not covered under this permit/authorization and a
Species Law (s. 29.604, Wis. Stats.).  
   
1. Living Space or Place of Work 

A living space is defined as a place of residence that is routinely and consistently inhabited. A 
living space does not include attics that are empty or used as storage. 

If individual bats (5 or fewer) enter a living space or place of work, reasonable attempts must 
first be made to remove or exclude the bats alive and unharmed (see Appendix 2). If 
individual bats cannot realistically be removed unharmed, up to 5 bats may be killed for the 
purpose of removing them from a living space or place of work. No more than 5 bats may be 
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killed within any 24 hour period and a maximum of 10 bats may be killed from June 1  
August 15 (take report recommended  ). 

Removals and exclusions from June 1 August 15 are allowed in hospitals, medical clinics, 
day cares centers, nursing homes, assisted living facilities and restaurants.   

2. Storage Areas, Attics, Barns, etc. 

Bats found in storage areas, attics, barns, etc., may be excluded from the area August 16  
May 31 (see Appendix 2). Exclusion may not occur from June 1  August 15 unless a health 
exemption report form is filed (see Section A).  

3. In an effort to help curb the spread of white-nose syndrome (WNS), bat exclusion 
professionals and pest control operators must follow these guidelines concerning cleaning 
equipment (NR 40, Wis. Admin. Code.): 

 Equipment used outside of Wisconsin should be thoroughly cleaned and 
disinfected before use in Wisconsin following the protocols in Appendix 4.  

 Equipment used at multiple sites within Wisconsin should be cleaned thoroughly 
and disinfected between uses following the protocols in Appendix 4. Materials 
that come in direct contact with bats such as bat cones or exclusion devices 
should not be used at multiple sites and should be discarded after use. 

 
C. Building Demolition 

Please note that timing restrictions in this section vary slightly from those listed for other 
activities. Bats typically leave summer roosts (in buildings or other locations) in late fall and 
begin to return in early spring. However, one bat species in Wisconsin is known to hibernate in 
buildings in winter. Bats are not actively flying during winter hibernation and can appear dead. 
As a result, traditional exclusion methods do not work. 

1. For projects occurring where there is no evidence of bat presence (see Appendix 3), there are 
no restrictions. 

2. For building demolition occurring from June 1  August 15, where there is evidence of bat 
presence (see Appendix 3): 

 Building demolition and bat exclusions are generally not permitted during this time 
period in order to protect flightless pups in the roost. Exclusion and subsequent 
demolition may occur only if the bats are considered by the landowner to be a health 
risk. In these situations, a health exemption form must be completed within 5 days of 
starting work (see section A).  

3. For building demolition occurring from August 16  October 31 or March 16  May 31, 
where there is evidence of bat presence (see Appendix 3): 

 Bats must be excluded from the building for at least 7 consecutive days immediately 
prior to demolition. Full exclusion is not required if the building is unsafe to enter, 
however reasonable attempts should still be made to exclude as many bats as possible 
while keeping all people safe. (Report required for unsafe buildings  on 
Page 3.) 

4. For building demolition occurring from November 1  March 15, where there is evidence of 
bat presence (see Appendix 3): 
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 For any bats found prior to demolition work or encountered during the demolition 
phase, attempts must be made to transfer the bats to a wildlife rehabilitator for the 
remainder of the hibernation period OR the DNR s bat biologists must be consulted 
for additional options (Paul White, 608-267-0813 and john.white@wi.gov, or 
Heather Kaarakka, 608-266-2576 and heather.kaarakka@wi.gov).  

D. Tree Cutting 

Northern long-eared bats are federally protected in trees that are known maternity roosts (from 
June 1  July 31) and in areas where known hibernacula could be impacted (including tree 
removal within 0.25 miles of a hibernacula entrance). If you will be cutting trees, please have an 
Endangered Resources Review http://dnr.wi.gov/topic/ERReview/Review.html conducted to 
determine if known northern long-eared bat maternity roosts or hibernacula exist near your 
project. If the Endangered Resources Review states that these areas do not exist near your project, 
there are no restrictions for tree cutting; however special consideration should be given to 
protecting snags or dying trees, particularly from June 1  August 15.  

E. Bridge Projects 

The process for assessing transportation project impacts to listed species and the associated 
minimization measures will follow existing protocols.  

1. Bridge repairs or demolition occurring from August 16  May 31 do not have any 
restrictions. If bats are present, reasonable attempts should be made to prevent take by 
excluding the bats from the structure prior to demolition.  

2. Emergency bridge repairs or demolition occurring from June 1  August 15 are covered 
under this permit/authorization but must be reported within 5 working days (report required 

 see Not  above).  

3. Non-emergency bridge repairs or demolition may not occur from June 1 - August 15 unless 
bats are excluded prior to April 1 to prevent bats from using the bridge during the maternity 
period. 

F. Miscellaneous Building Projects (e.g., roofing, painting, siding) 

1. For projects occurring where there is no evidence of bat presence (see Appendix 3): 

 Full bat exclusions are not required. 

 If roofing, painting or siding and bats are found incidentally under shingles or roof 
vents, or behind shutters or siding, set the shutters or siding down and leave the area. 
Once the bats have left, continue with repairs. If bats do not leave, attempts should be 
made to transfer the bats to a wildlife rehabilitator OR the DNR s bat biologists 
should be consulted for additional options (Paul White, 608-267-0813 and 
john.white@wi.gov, or Heather Kaarakka, 608-266-2576 and 
heather.kaarakka@wi.gov). 

2. For projects occurring from June 1  August 15, where there is known bat presence (see 
Appendix 3): 

 Building projects with the potential to impact bats and bat exclusions are generally 
not permitted during this time period in order to protect flightless pups in the roost. 
Exclusion and subsequent building repairs may occur only if the bats are considered 



Page 7 of 8  Last Revised May 2020 

by the landowner to be a health risk. In these situations, a health exemption form 
must be completed within 5 days of starting work (see section A). 

 If roofing, painting or siding and bats are found incidentally under shingles or roof 
vents, or behind shutters or siding, set the shutters or siding down and leave the area. 
Once the bats have left, continue with repairs. If bats do not leave, attempts should be 
made to transfer the bats to a wildlife rehabilitator OR the DNR s bat biologists 
should be consulted for additional options (Paul White, 608-267-0813 and 
john.white@wi.gov, or Heather Kaarakka, 608-266-2576 and 
heather.kaarakka@wi.gov). Note that full bat exclusions are not required when bats 
are only incidentally found during miscellaneous building projects. 

3. Projects occurring from August 16  May 31 where there is known bat presence (see 
Appendix 3): 

 Take should be minimized during the course of the project by following applicable 
exclusion protocols listed in Appendix 5. Exclusion practices used that are not 
described in Appendix 5 are in violation of this permit/authorization. 

 If roofing, painting or siding and bats are found incidentally under shingles or roof 
vents, or behind shutters or siding, set the shutters or siding down and leave the area. 
Once the bats have left, continue with repairs. If bats do not leave, attempts should be 
made to transfer the bats to a wildlife rehabilitator OR the DNR s bat biologists 
should be consulted for additional options (Paul White, 608-267-0813 and 
john.white@wi.gov, or Heather Kaarakka, 608-266-2576 and 
heather.kaarakka@wi.gov). Note that full bat exclusions are not required when bats 
are only incidentally found during miscellaneous building projects. 

G. Wind Energy Development 

Wind energy projects typically affect tree bat species (not currently listed) and only impact cave 
bat species in certain situations (e.g., projects located near cave bat hibernacula may increase the 
occurrence of impacts to cave bats especially during fall migration in August and September). 
Further, there is not enough data at this time to determine the impact of potential mortality to 
local bat populations. Because of this uncertainty and the scope of impacts, no additional actions, 
above those currently requested by the Department, will be required of this industry at this time. 

Mitigation 

For every take of a cave bat that occurs, reasonable attempts must be made to prevent future take in the 
same area (e.g., exclusion of bats from the area, sealing of siding or eaves after bats are gone). 

Responsible Parties 

Landowners are responsible for all actions and costs incurred as a result of following this Broad 
Incidental Take Permit/Authorization. 

Funding 

Landowners are responsible for all costs incurred as a result of following this Broad Incidental Take 
Permit/Authorization. 
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Appendix 1: Health Information 



Appendix 2: Removing and Excluding Bats



Bat Exclusion

APROVEN SOLUTION

Do you have bats that you would like to
remove from your living space?

get started with the process.



Step 1: OBSERVE
Where are the bats entering?

Step 2: INSTALL
Can we still keep the bats here

in my yard by putting up a bat house?

Bat Guano

Bat guano in front of garage



Step 3: EXCLUDE
1. One way doors 2. One week wait,
3. Seal all of the holes.

Applying screen for one way door

Two types of bat houses



Clean up

Space on bottom for bats to escape

PVC one way door



Summary

Wisconsin Bat Monitoring Program
http://wiatri.net/inventory/bats



Bat Access points to your living space

Under Ridge cap

Into Chimney

Under Fascia Boards

Under Soffets

Under Windowsill
Under Loose Siding

Under Peeling
Shingles

Between House
and Chimney

Likely Entrances for Bats into Homes



Exit Only

For difficult holes,
use plastic or metal
pipe or bat cone as
one way door

Staples to help
seal edges

Double sided
tape to help seal
edges

Hole

Leave small opening
along bottom edge
to allow bats to exit

Extend netting 18 24�
below exit point

Hole

One way Doors for Bat Exclusion



Appendix 3: Determining Bat Presence 



Appendix 4. 

The WDNR is requiring cleaning of all equipment and clothing that comes in contact with cave bats and 
their habitat at any point during the year in an effort to control human transmission of white-nose 
syndrome. The fungus that causes white-nose syndrome, Pseudogymnoascus destructans was listed as 
prohibited invasive species in 2011 under NR. 40, and allow for the following control measures.  

All equipment and clothing that is used outside of the state of Wisconsin and at multiple sites within the 
state during exclusion must be cleaned according to the protocols listed in appendix 4. Protocols are in 
accordance with U.S. Fish and Wildlife Service white-nose syndrome decontamination procedures: 
http://whitenosesyndrome.org.  

Additionally, to minimize risk of possible transfer of the SARS-CoV-19 to North American bats, follow 
these guidelines for proper Personal Protective Equipment during work. 

1. Per CDC guidelines for COVID-19, to block or minimize exchange of respiratory droplets wear a 
mask when doing work involving bats, including installation of one-way doors and cleaning of 
attics. 

2. Use of disposable equipment and coverings (gloves, coveralls and booties) is highly 
recommended. 

3. All equipment used during the exclusion process should be thoroughly scrubbed or brushed to 
remove all organic material.  

4. Once scrubbed of organic material, clothing and equipment must be sealed in a plastic container 
or bag to be transported to a suitable site for cleaning. Anything that can be disposed of must be 
sealed in a plastic trash bag and discarded. 

a. All equipment and clothing that can be completely submersed must be washed with 
Woolite in wash cycle, rinsed, then  

i. submersed in hot water (>131 degrees F) for a minimum 20 minutes 
ii. soaked in 1:10 bleach solution for a minimum of 10 minutes,  

iii. soaked in 1:128 Lysol for a minimum of 10 minutes. 
b. All equipment that cannot be completely submerged in a solution or hot water or must 

be used immediately between sites must be scrubbed to remove all organic material and 
wiped with Lysol disinfecting wipes so that the entire surface is disinfected. 

5. All equipment and clothing must air dry. 
6. Prior to entering the vehicle, clean or remove clothing and footwear to avoid contaminating 

vehicles. 



Appendix 5: WDNR Exclusion Protocol

Exclusion activities outside of the following protocol are not covered under the Broad Incidental Take 
Permit/Authorization and mortality may incur fines. The landowner and/or the pest control operator 
completing the work may be liable for fines. 

Exclusion is the act of allowing bats to leave but not return to a building through the use of one-way 
doors. One-way doors may be comprised of the following materials and design: 

1. Tubing- Tubes for exclusion may be plastic or metal and should hang down at least 10-15 inches
from the opening. Netting may be installed at the end of the tube to prevent re-entry but the
mesh must be plastic with holes smaller than 1/6th inch.

2. Mesh or netting- Netting may be installed over entry/exit points, but the netting must have
holes 1/6th inch or smaller so as to not trap bats, and must extend at least two feet below the
entry point. The mesh/netting must be open at the bottom to allow bats to exit under the
screen.

a. If it is found the netting used is tangling and trapping bats, the pest control operator
must remove the bats and release them, and the netting must be replaced with smaller
mesh or with a different type of one-way door.

3. Plastic sheeting- Plastic sheeting may be installed in a similar fashion to the mesh. There should
be enough space behind the plastic to allow the bats to crawl out from behind the sheeting. It
must be open at the bottom to allow the bats to exit.

4. Changes to roosting environment- changes can be made to the roosting habitat to discourage
use by bats. These may include, but are not limited to, installation of windows to increase light
in the roost, or installation of sheet metal on roosting surface to limit ability of bats to hang. Any
changes to the roost environment must not cause take.

Exclusion devices must remain up for at least 5 days prior to sealing the openings, and there must not be 
bats in the roost when building is sealed. 
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1. Introduction 

Northern States Power Company – Wisconsin (NSPW or Licensee), d/b/a Xcel Energy, currently holds a 

license issued by the Federal Energy Regulatory Commission (Commission or FERC) to operate and 

maintain the 30.75-Megawatt Cornell Hydroelectric Project (Project). The Project is designated as FERC 

Project No. 2639.  

 

The Project is located on the Chippewa River in the city of Cornell, Wisconsin in northwest Chippewa 

County (see Figure 1-1). The Project was constructed in 1913 and the powerhouse and a portion of 

the dam were re-constructed during a period spanning from 1974-1977. It operates under terms of a 

50-year operating license that was issued by the FERC on December 26, 1973. This Historic 

Properties Management Plan (HPMP) is anticipated to be incorporated into the new license issued by 

the Commission. 

 

Under the new license, it is anticipated the Licensee will be directed to implement the provisions of the 

statewide Programmatic Agreement1 for managing historic properties that may be affected by new and 

amended licenses issuing for the continued operation of existing hydroelectric projects in the state of 

Wisconsin, dated December 30, 1993 (hereinafter Programmatic Agreement). The Programmatic 

Agreement (see Appendix A) stipulates, among other provisions, that "each Licensee, within one year of 

license issuance, will develop an HPMP and file the plan with the FERC and the Wisconsin State Historic 

Preservation Officer (SHPO) for review and approval." This HPMP was developed in consultation with the 

SHPO to comply with the terms of the Programmatic Agreement and Project license. 

 

 

  

 
1 Programmatic Agreement Among The FERC, The Advisory Council On Historic Preservation, The State Of Wisconsin, State 

Historic Preservation Officer, And The State Of Michigan State Historic Preservation Officer, For Managing Historic Properties That 

May Be Affected By New And Amended Licenses Issuing For The Continued Operation Of Existing Hydroelectric Projects In The 

State Of Wisconsin And Adjacent Portions Of The State Of Michigan. 
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Figure 1-1: Cornell Hydroelectric Project Location 
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2. Project Background Information 

 

2.1 Operational Practices That Could Affect Historic Properties 

Project operation as described in the current license was modified as part of the 2001 Lower Chippewa 

River Settlement Agreement (Settlement Agreement) and formalized via FERC’s February 12, 2003 

Order Amending License and Modifying Minimum Flows and Reservoir Elevations. Settlement Agreement 

members included the National Park Service (NPS), Wisconsin Department of Natural Resources 

(WDNR), U.S. Fish and Wildlife Service, and several non-governmental organizations. Under the terms of 

the Settlement Agreement, the Project is operated in a limited peaking mode providing that a minimum 

flow of 400 cfs is released at all times for the protection of aquatic habitat and fish spawning areas of the 

Chippewa River downstream of the Cornell Dam. The Settlement Agreement also established 

requirements for reservoir fluctuations. From April 1 to June 7 of each year the reservoir elevation is 

required to be maintained and operated between elevations 1001.5 and 1002.0 feet NGVD to enhance 

fish spawning. From June 8 through Labor Day of each year during the hours of 12:00 pm and 8:00 pm, 

the reservoir is required to be maintained and operated between elevations 1001.0 and 1002.0 feet 

NGVD to minimize fluctuations during peak recreational use. At all other times, the reservoir elevation is 

maintained between 1000.0 and 1002.0 feet NGVD.  

 

The current minimum flow and reservoir elevation requirements were agreed upon as part of the 

Settlement Agreement, therefore, NSPW is required to operate the Project according to said terms until 

2033. The Licensee is proposing to evaluate the operational impacts of the Cornell Project, including 

minimum flows and reservoir fluctuations, concurrent with the relicensing of its remaining lower Chippewa 

River hydroelectric projects beginning no later than 2028. The resulting information from such a study 

would then be used to assess the need to modify the operation of the Cornell Project, if necessary, 

concurrent with any operational changes required in the new licenses for the upstream and downstream 

hydroelectric projects. 

 

There are no regularly scheduled (i.e. annual) drawdowns of the flowage, however, water level 

fluctuations of 0.5 to 2 feet do occur as allowed under the current license. Given the fact that all Project 

structures are in good repair, it is unlikely that any drawdowns of the flowage will be required in the near-

term. Despite only modest fluctuations in the reservoir elevation, there is a history of shoreline erosion in 

one area of the east shoreline on the upper part of the reservoir. This area has a particularly steep bank 

and the erosion has stabilized in recent years.  

 

2.2 Previous Survey and Evaluation Activities 

Several recent archaeological surveys have been conducted within the project boundary. Beginning in 

1992 (WHS Project # 93-0448), the WDNR conducted a Phase I survey for the addition of a toilet/shower 

building at Brunet Island State Park. The survey did not identify any historic properties. 

 

In 2001 (WHS Project # 01-1517), the WDNR conducted a Phase I survey for the addition of a parking 

area in Brunet Island State Park. A Native American cemetery (CH-001) had been reported in the vicinity 

of the proposed improvements. Shovel testing of the Area of Potential Effect for the proposed parking 

area did not find any evidence of burials or other historic properties.  



Historic Properties Management Plan FERC Project No. 2639 
Cornell Hydroelectric Project Chippewa County, Wisconsin 
 

 4 

In 2004 (WHS Project # 04-0064), the WDNR conducted a Phase I survey for the addition of a 

garage south of the existing ranger station. The survey was conducted northeast of the intersection 

of State Highway 64 (South Riverside Drive) and Pine Point Road. The survey did not identify any 

historic properties. 

 

In 2006 (WHS Project # 06-0825), the Mississippi Valley Archaeological Center conducted a Phase I 

survey for a proposed Ice Age National Scenic Trail extension 1.5 to 2 miles long and 6-8 feet wide. The 

survey did not identify any historic properties. 

 

In 2009 (WHS Project # 09-0801), the Great Lakes Archaeological Center conducted a Phase I survey of 

a 1.36-mile segment of County Highway CC. The survey did not identify any historic properties. 

 

In 2019 (WHS Project # 18-1010), TRC Companies conducted a Phase I survey of a portion of the 

Project shoreline. Two archaeological sites (CH-0137 and CH-0150) were found to overlap the Project 

area. Shovel testing did not identify any historic properties. Additionally, the reservoir shoreline was 

inspected by boat for erosion exposed evidence of artifacts, however, none were found. All previously 

reported archaeological sites were well vegetated and stable. A copy of the report is included in Appendix 

B. The SHPO reviewed the report and agreed with the recommendations to proceed with a five-year 

monitoring plan for the shoreline.  

 

In 2019 (WHS Project # 18-1010), the University of Wisconsin-Milwaukee Cultural Resources 

Management Group (UWM-CRM) evaluated the Cornell dam and powerhouse for eligibility for the 

National Register of Historic Places (NRHP). The Project was determined eligible for the NRHP under 

Criterion A: History and UWM-CRM’s report recommended the dam and powerhouse be included as part 

of the Cornell Wood Product Co. Historic District (see Appendix C for the review documentation). The 

SHPO concurred with their recommendation via their March 12, 2020 letter and further recommended the 

log pond remnants and conveyor trough be listed as contributing elements to the Cornell Wood Product 

Co. Historic District. The SHPO did not suggest these two features be listed as contributing elements 

under Criterion D, but rather as other contributing elements that help one to better understand the larger 

history of the complex (see Appendix C).  

 

NSPW does not contest the inclusion of the log pond remnants or conveyor trough in the Historic 

District. However, these two elements are not part of the Project nor are they expected to be impacted 

by Project operations. Therefore, specific management procedures for these elements will not be 

included in this HPMP.     
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3. Management Plan 

 

3.1 Procedures for Identifying Archaeological Properties 

 

3.1.1 Previously Surveyed Lands 

Except for the previously disturbed access road to the tailrace fishing area and powerhouse, all 

NSPW-owned Project uplands have been surveyed for archaeological evidence. The access road to 

the tailrace fishing area and powerhouse has been heavily disturbed by previous activity and is not 

proposed to be surveyed prior to any future ground-disturbing activities. Therefore, future 

archeological surveys of upland areas owned by NSPW will be limited to the periodic shoreline 

monitoring described in Section 3.1.1.1.  

 

3.1.1.1 Periodic Shoreline Monitoring 

The most recent shoreline monitoring, conducted by a qualified archaeologist in 2019, found that 

archeological sites 47CH1, 47CH2, 47CH30, and 47CH150 were "well vegetated and stable."  No 

cultural resources or human remains were encountered during the more comprehensive Phase I 

archaeological field survey.  

 

As a result, NSPW recommends proceeding with regular monitoring of the shoreline. Through the 

term of the new license, NSPW will systematically and periodically monitor the shoreline of the 

Cornell Flowage for erosion-exposed archaeological properties. The shoreline will be initially 

monitored during the fifth year after license issuance and every fifth year thereafter. In all cases, a 

qualified archaeologist will conduct the surveys by inspecting the shoreline, either on-foot or from a 

boat, and performing surface reconnaissance of any eroded banks that have the potential to yield 

archaeological finds. Particular attention will be devoted to the known archaeological sites within the 

project boundaries to determine if erosion is occurring at these locations over time. At each such site, 

photographs will be taken during the initial monitoring survey from documented fixed locations 

(readily identifiable landmarks, coordinates, etc.) to serve as a reference for gauging potential 

erosional changes over time. 

 

Results of the periodic monitoring will be forwarded to the SHPO (two copies) with the subsequent 

year's annual report (see Section 4.1). If archaeological properties are identified as eroding during 

shoreline monitoring, the Criteria of Evaluation, 36 CFR Part 60, at Section 60.4, and as appropriate, 

the principles set forth in Hydroelectric Development in the United States, 1880-1940 by Dr. Duncan 

Hay (1991) will be applied by NSPW's archaeological consultant and the results forwarded to the 

SHPO for review. 

 

Based upon the results from the first two shoreline surveys and the pre-licensing shoreline surveys, 

NSPW, in consultation with the SHPO, will determine the need and frequency for additional shoreline 

monitoring or mitigation activities to be carried out during the remainder of the new license. If it is 

determined that additional shoreline monitoring is unnecessary or that the monitoring frequency can 

be extended, FERC will be advised of the decision along with supporting rationale. 
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3.1.2 Previously Unsurveyed Lands 

Previously unsurveyed lands within the project boundary are limited to currently submerged lands and 

lands on private property. 

 

3.1.2.1 Submerged Lands 

For unsurveyed lands that are normally inundated by the Cornell Flowage, NSPW will conduct an 

archaeological survey during any planned reservoir drawdown after this plan is approved by the 

SHPO and the FERC, providing that all the following criteria are met: 

1) The drawdown is a full drawdown that exposes the entire original riverbed. 

2) The drawdown does not occur during the winter when survey is impossible due to frozen 

ground, snow, and/or ice cover. 

3) The survey will not cause, occasion, or prolong the duration or extent of drawdown. 

4) The lands exposed by the drawdown have not been previously surveyed. 

 

The survey shall be scheduled during the drawdown planning process and conducted after the 

reservoir has reached the maximum depth of drawdown and the previously inundated areas are safe 

for access. Survey methods to be applied shall be in accordance with the Wisconsin Archaeological 

Survey Guidelines For Conservation Archaeology In Wisconsin. 

 

3.1.2.2 Reporting 

Results from the periodic shoreline monitoring discussed in Section 3.1.1.1 and submerged lands 

discussed in Section 3.1.2.1 will be forwarded to the SHPO with the subsequent year's annual report 

(see Section 4.1). If archaeological properties are identified as impacted by Project operations during 

the monitoring, the Criteria of Evaluation, 36 CFR Part 60, at Section 60.4, and as appropriate, the 

principles set forth in Hydroelectric Development in the United States, 1880-1940 by Dr. Duncan Hay 

(1991), will be applied by NSPW's archaeological consultant and the results forwarded to the SHPO 

for review. 

 

3.1.2.3 Lands Not Owned by the Licensee (Private Lands) 

If archaeological properties are identified as eroding during shoreline monitoring, the Criteria of 

Evaluation, 36 CFR Part 60, at Section 60.4, and as appropriate, the principles set forth in 

Hydroelectric Development in the United States, 1880-1940 by Dr. Duncan Hay (1991), will be 

applied by NSPW's archaeological consultant and the results forwarded to the SHPO for review. 

 

If NSPW is unable to gain access to private property to conduct research that is required as part of 

this HPMP, the following actions will be taken: 

1) The Wisconsin SHPO will be notified of the inability to gain access to the property with the 

property owner's name and address specified. 

2) Copies of correspondence with the landowner(s) will be forwarded to the SHPO 

demonstrating all reasonable attempts to gain access to the inaccessible property. 

3) A copy of an appropriate topographic map depicting the location of the inaccessible property 

will be forwarded to the SHPO. 
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3.2 Procedures for Protecting Archaeological Properties 

 

3.2.1 Inadvertent Discoveries 

Although extensive surveys have occurred on Licensee-owned lands within the project boundary, 

future ground-disturbing activities have the potential to reveal historic properties that have not been 

previously identified. 

 

3.2.1.1 Archaeological Properties (Not Including Burials) 

In the event an inadvertent discovery of archaeological artifacts occurs during ground disturbing 

activities, all activity within the immediate area will cease and the following steps shall be followed 

before the activity can proceed: 

1) NSPW will contact the SHPO as soon as possible and notify them of the potential site. 

2) NSPW will retain a qualified archaeologist to determine if the artifacts discovered are part of 

an archaeological property. 

3) NSPW will consult with the SHPO, based upon the information obtained from the 

archaeologist’s findings from step 2, to determine a path forward which would allow the 

ground-disturbing activities to proceed. The Procedures for Protection of Archaeological 

Properties outlined in Section 3.2.2 shall be followed.  

 

3.2.1.2 Burials 

In the event an inadvertent discovery of archaeological artifacts occurs during ground disturbing 

activities, all activity within the immediate area will cease and the following steps shall be followed 

before the activity can proceed: 

1) NSPW will contact the SHPO and the Tribal Historic Preservation Officer (THPO) for the 

Forest County Potawatomi Community as soon as possible notifying them of the potential 

burial site. 

2) NSPW will retain a qualified archaeologist to determine if the discovery is a burial site. 

3) NSPW will consult with the SHPO and the THPO, based upon the information obtained from 

the archaeologist’s findings from step 2, to determine a path forward which would allow the 

ground-disturbing activities to proceed. In all situations, the appropriate Native American 

Community shall be allowed to complete an expeditious repatriation ceremony prior to re-

internment of remains. The Procedures for Protection of Archaeological Properties outlined in 

Section 3.2.2 shall be followed. 

 

3.2.2 Procedures for Handling Inadvertent Discoveries 

Avoidance shall be the primary guiding principle for the treatment of all inadvertent discoveries. In the 

event avoidance is not an option or avoidance will not mitigate adverse impacts to the inadvertent 

discoveries, the following activities shall be conducted in the following order: 

1) Phase II Determination of Eligibility (non-burial sites only). 

2) In-Place Preservation or Shoreline Stabilization. 

3) Data Recovery. 
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3.2.2.1 Determination of Eligibility 

Any amount of human remains which are discovered is protected under 157.70 of the Wisconsin 

State Statutes as a burial and all require protection. Therefore, the determination of eligibility (Phase 

II Investigation) only applies to non-burial inadvertent discoveries. If inadvertently discovered artifacts 

cannot be avoided, NSPW may elect to retain a qualified archaeologist to complete a Phase II 

investigation to determine if the artifacts are eligible for the NRHP and whether they should be 

protected as an archaeological property. If the Phase II study concludes the site is not eligible for the 

NRHP, and the SHPO concurs, the ground disturbing activity can continue as planned or In-Place 

Preservation/Shoreline Stabilization does not need to occur.      

 

3.2.2.2 In-Place Preservation or Shoreline Stabilization 

Should future activities identify archaeological properties or burials, as described above, In-Place 

Preservation through avoidance shall be the primary mitigating activity. If avoidance is not feasible, 

data recovery as outlined in Section 3.2.2.3 shall be implemented prior to resuming or initiating 

ground-disturbing activities in the immediate vicinity of the site. 

 

Should future shoreline monitoring reveal that an archaeological property needs to be protected from 

erosion, NSPW will give priority to in-place preservation through shoreline stabilization rather than 

data recovery. Before proceeding with stabilization, NSPW will develop an erosion control plan in 

consultation with the SHPO. Based on comments from the consultation, NSPW shall develop a 

formal written plan that will be submitted to the SHPO for review and approval. In the case of 

stabilization of a burial, the THPO will also be included in all consultation and the appropriate Native 

American Community shall be allowed to complete an expeditious repatriation ceremony prior to re-

internment of remains. If stabilization is not possible, data recovery as outlined in Section 3.2.2.3 

shall be implemented. 

 

3.2.2.3 Data Recovery 

Where preservation in-place is deemed unfeasible by NSPW and data recovery is necessary, a data 

recovery plan will be developed that is consistent with the Secretary's Standards and generally 

consistent with Treatment of Archaeological Properties (Advisory Council on Historic Preservation, 

1980). The data recovery plan will, at a minimum, include the following information: 

1) Identity of the property where data recovery is to be performed, as well as any property that 

will be destroyed or already has been affected without the benefit of data recovery. 

2) The research questions that are to be addressed through data recovery and explanations of 

their relevance and importance. 

3) The means to recover, analyze, manage, and disseminate data to the professional 

archaeological community and the general public, and, explanations of the relevance of these 

means to the research questions; means to involve the interested public in the data recovery 

project; and, as appropriate, keep Indian tribes informed of the data recovery project while 

affording them the opportunity to participate. 

4) A schedule for implementing the data recovery plan. 

5) Provisions for the disposition of recovered materials and records, in accordance with Section 

5.3 herein. 

6) A schedule for submitting progress reports to the SHPO, where such reports are appropriate. 
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The data recovery plan shall be submitted to the SHPO and THPO (for burials only). If the SHPO 

and THPO do not object to the plan within 30 days, NSPW will implement the plan at the earliest 

opportunity. Implementation will be followed by submittal of a final report (two copies) to the 

SHPO and THPO (for burials only) for review and approval that will detail the results of the data 

recovery efforts. 

 

3.3 Procedures for Protection of Historic Facilities 

NSPW will preserve historic hydroelectric generating facilities and associated facilities under NSPW 

ownership that are within the historic district boundary and eligible for the NRHP. These facilities will be 

preserved in-place by maintaining and operating them according to 36 CFR Part 67, Guidelines for 

Rehabilitating Historic Buildings (revised 1990), and applicable NPS Briefs.  

 

NSPW will undertake in-place preservation according to the following: 

1) NSPW, for the term of its license, will take reasonable precautions to preserve facilities and 

structures under NSPW ownership, determined potentially eligible for the National Register of 

Historic Places, to guarantee their integrity of design, materials, workmanship, location, setting, 

feeling, and association to the extent relevant to the National Register eligibility and public safety.  

 

Specifically, NSPW will avoid destroying, demolishing, or altering its facilities or their 

environments which are deemed eligible for the NRHP or are located within the historic district. 

Distinguishing qualities, characteristics, stylistic features, or examples of skilled craftsmanship 

characteristic of the facility will be retained. NSPW will avoid damaging facilities when conducting 

routine maintenance and will attempt to repair instead of replacing deteriorated features. 

 

2) If NSPW proposes to alter a historic facility in a manner contrary to the clear aim and intent of the 

Programmatic Agreement, it will develop a proposal outlining the alterations, file the proposal with 

the SHPO, and allow them thirty days to provide comment.  

 

NSPW will not act upon the proposal until the thirty-day comment period has expired and will 

cooperate with the SHPO to further clarify plans and specifications at their request. Further 

clarifications and plans will include relevant photographs and other needed documentation, a 

description of the planned and proposed alternatives and mitigative measures, and a project plan 

and schedule. At the expiration of the forty five-day comment period, NSPW will proceed with the 

proposal after incorporation of appropriate suggestions only if the SHPO does not object to the 

plan. If NSPW feels some of the suggestions or objections are inappropriate, it will attempt to 

resolve the conflicts through direct consultation with the SHPO. If the issues cannot be resolved, 

NSPW will follow the steps outlined in Section 5.0. 

 

3) In case of emergency, NSPW will respond in a manner to ensure public safety and will notify the 

SHPO as soon as circumstances permit, but not more than seven days following the emergency. 

Notification will include an explanation of any major modifications to historic properties/resources 

that were required to ensure public safety. 
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4) NSPW will not solicit the SHPO for comments when completing routine maintenance and 

replacement in kind at its facilities, which are eligible for the NRHP. Routine repair and 

replacement in kind includes the following: concrete repair work, maintenance of existing 

generating and hydraulic equipment (except for equipment identified in the eligibility form as a 

contributing element to its eligibility), maintenance of existing buildings and structures, dike repair 

and maintenance, maintenance and improvement of electrical systems, replacement of 

substation and transmission components, compliance with Commission-mandated safety 

improvements not requiring structural modifications, and placement of maintenance of public 

safety devices and signs.  

 

5) NSPW will abide by the Programmatic Agreement for all its facilities that have been determined 

eligible for the National Register of Historic Places. 

 

3.4 Proposed Accommodations for Public Interpretation 

NSPW has developed an interpretive kiosk for its Chippewa and Flambeau River hydroelectric projects 

that generally describes the prehistoric and historic attributes of the project sites, including the Cornell 

Project. The kiosk is a table-top, four-panel display that was developed in cooperation with the Wisconsin 

SHPO many years ago for loan to the public and for display at public events. The kiosk is a very good 

public interpretation tool that serves its purpose well. Therefore, no other interpretive accommodations 

that pertain to historical attributes are proposed or contemplated for the Cornell Project. 
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4. Reports and Curation 

 

4.1 Annual Reports 

Upon issuance of the License, NSPW will submit an annual report to the SHPO and the Commission 

outlining all activities associated with implementing this HPMP by January 31 of each year for the term of 

the Project license. The report will describe activities undertaken during the previous year as well as 

activities planned for the ensuing year. 

 

4.2 Curation of Artifacts 

NSPW shall ensure that, except as otherwise required above, all artifacts, notes, records, reports, maps, 

and any other type of documentation that are recovered or generated in accordance with this HPMP, are 

curated in the State of Wisconsin. Curation shall be in a facility that meets the requirements of 36 CFR 

Part 79, insofar as this purpose can be achieved consistent with the rights of private property owners.  
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5. Dispute Resolution 

Should the SHPO, NSPW or any other party object to any action or any failure to act pursuant to a 

provision of this HPMP, the matter shall be referred to the FERC for dispute resolution. The procedures to 

be followed shall be in accordance with sections V.B. and V.C. of the Programmatic Agreement. 

 

 



 

  

 

APPENDIX A. Programmatic Agreement



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  

 



 

  

 

APPENDIX B. 2019 Archaeological Report (Privileged) 



 

  

The 2019 Report has been eFiled as Privileged in a separate file.



 

  

APPENDIX C. Determination of Eligibility 



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  

APPENDIX D. Documentation of Consultation 



 

  



 

  



 

  

Mr. Michael LaRonge did not respond with 
comments. 


