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1.0 Project Overview 
The Hayward and Trego Hydroelectric Projects (Project or Projects), Federal Energy Regulatory 
Commission (FERC) Nos. 2417 and 2711, are located in the Town of Hayward, Sawyer County, 
Wisconsin and the Town of Trego, Washburn County, Wisconsin, respectively (Figures 1 and 2). The 
hydroelectric dams are owned, operated, and maintained by Northern States Power Company, a 
Wisconsin corporation (Licensee). The current licenses for both Hayward and Trego expire on 
November 30, 2025. As part of the relicensing process, the Wisconsin Department of Natural 
Resources (WDNR) requested the Licensee complete invasive species studies for both Projects. GAI is 
pleased to submit the results of the Aquatic and Terrestrial Invasive Species Studies (Study or Studies) 
conducted June 7-10, July 20, and August 1-5, 2022, to fulfill this request. This Study report provides 
baseline data on native species and aquatic and terrestrial invasive species and includes the following 
for both Projects: 

Aquatic plant surveys – two sampling events conducted in June and July/August, 

Water tow samples – collected during the July/August surveys,  

Sediment samples – collected during the June surveys, and 

Terrestrial upland surveys – conducted during the July/August surveys. 

2.0 Introduction 
Hayward Lake is a 191-acre impoundment located in the Middle Namekagon River Watershed which is 
primarily forest and wetland.  

Trego Lake is a 383-acre impoundment, also located in the Middle Namekagon River Watershed. 
Being a part of the Namekagon River, a portion of Trego Lake is part of the St. Croix National Scenic 
Riverway which is federally protected.  

Invasive species pose a threat to aquatic ecosystems. They are defined as non-native species that, 
when introduced, cause, or are likely to cause, harm to the environment, human health, or the 
economy. Invasive plant species can displace native plant populations, restrict boating, reduce wildlife 
habitat, and cause nutrient imbalance in a waterbody. Once established, invasive species can be 
transferred downstream by recreationists and migrating wildlife.  

This Study was conducted to assess the presence of known aquatic and terrestrial invasive species 
and identify any new invasive species in the Project areas. The Studies encompassed the Hayward 
and Trego Flowages within the Projects’ existing and proposed boundaries and included aquatic and 
terrestrial plants and select aquatic invertebrates. The Study areas also included the reservoir 
shorelines and upland shorelines owned by the Licensee. 

3.0 Methodology 

3.1 Upstream and Downstream Inundated Areas 

3.1.1 Aquatic Plant Surveys 

Aquatic plants were sampled by approximating the WDNR’s Point-Intercept protocols as listed 
in Recommended Baseline Monitoring of Aquatic Plants in Wisconsin (WDNR 2019). Two 
sampling surveys were completed for each Project: the early-season survey was completed at 
Hayward on June 7-8, and at Trego on June 9-10; and the late-season survey was completed 
at Hayward on August 2-3, and at Trego July 20 and August 1 and 4, 2022. The WDNR 
provided a grid of sample points for both lakes to implement during the studies (Figures 3 and 
4). The grid for Hayward Lake was comprised of 482 sample points distributed evenly 
throughout the flowage, and the grid for Trego Lake contained 493 sample points. The WDNR 
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requested that this Study extend sampling farther upstream on Trego Lake than the grid 
provided by the WDNR encompassed; therefore, an additional 28 points were added to the 
grid, east of Hwy 53 (point numbers 494-521), for a total of 521 sampling points. Each 
sampling point was located using a boat and a Trimble R1 GNSS Receiver and GPS device 
and was assessed for sample feasibility.  

Points that could not be sampled were categorized as follows: 

Non-navigable (per density of plant growth, shallow water, dock, swim area, or safety), 

Terrestrial (point located in an upland area), or 

Too deep (i.e., over 15 feet deep or deeper than depth of plant growth) 

Temporary obstacle (i.e., fisherman or other obstacle in water) 

Points were sampled using a double-sided rake mounted on a pole. The rake was lowered until 
it rested gently on the lake bottom, twisted twice, then raised straight up out of the water. At 
each sampled point, aquatic plant species’ presence and density were collected (Figures 5 - 8 
and Attachments A - D). Plant density was measured by rake fullness (Figure 9). Areas not 
captured by the point-intercept grid were monitored for the species listed in the WDNR aquatic 
invasive rapid response species list (WDNR 2016). No permanent vouchers were collected. 
Photographs taken during the Study are included in Attachment E. 

Additional information regarding bed substrates and depths was collected at points with water 
depths up to 15 feet in July/August. Substrate was categorized using nine substrate types: 
clay, silt, sand, gravel, cobble, boulder, bedrock, wood, or organic. During rake sampling, the 
presence or absence of woody debris on the bottom was also noted. Locations with coarse 
woody habitat greater than 4 inches in diameter and five feet in length, which were observed in 
the water at or below the high-water mark, were mapped. In June, the maximum depth of 
colonization (MDC) was determined by three empty rake retrievals in different areas at the 
same depth. Once the MDC was determined, points exceeding that depth were not sampled.  

3.1.2 Water Samples 

To monitor for the presence of zebra mussels (Dreissena polymorpha), two mussel veliger 
samples were collected during the July survey by approximating WDNR monitoring protocol for 
zebra mussels (WDNR 2020). One sample each was collected in the reservoir and tailwater at 
both Projects. A 64-micron mesh zooplankton net was used to collect the zebra mussel veliger 
samples. To monitor for the presence of spiny water flea (Bythotrephes longimanus) and 
fishhook water flea (Cercopagis pengoi), one water flea sample was collected in both the 
reservoir and tailwater for each Project, approximating WDNR monitoring protocol for water 
flea (WDNR 2021). A 250-micron mesh zooplankton net was used to collect the water flea 
samples.  

For the reservoir samples (Figures 1 and 2), a horizontal tow was conducted by lowering the 
net into the water so that the top of the net was fully submerged, and the bottom of the net 
remained above the bottom or hypolimnion. With the net in this position, the boat was driven 
backwards slowly (about 2 miles per hour) for two minutes.  

Shallow water and fast flows at the tailwater locations (Figures 1 and 2) prevented the use of a 
boat; therefore, the sampling method was adjusted accordingly. The pool below the dam was 
accessed on foot. The plankton net was then positioned in the current, such that the top of the 
net was submerged while the bottom of the net remained above the bottom substrate. The net 
was held in this position, with water flowing through for two minutes, to collect the water 
sample.  
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For all eight samples, while raising the zooplankton net from the water, the net was rinsed from 
the outside so that the entire sample would be washed into the collection cup. For each 
sample, as much water as possible was decanted from the collection cup. Each final sample 
was poured into a quart-sized sample bottle and preserved with 95% ethanol at a 4:1 ethanol 
to sample ratio. The preserved water samples were sent for analysis to the Wisconsin State 
Laboratory of Hygiene in Madison, Wisconsin on August 11, 2022, as requested by the WDNR 
invasive species coordinator.  

3.1.3 Sediment Samples 

To monitor for invasive macroinvertebrates, sediment samples were collected at public boat 
launch sites at Hayward and Trego lakes (Figures 1 and 2). A trowel was used to scoop 
approximately six inches of sediment into a 10-inch Tetra Pond Planter Basket, with a 1/32nd 

inch mesh (Figure 10). Fine sediment was flushed out of the basket and the remaining 
materials were examined for Asian clam (Corbicula fluminea), faucet snail (Bithynia 
tentaculate), New Zealand mud snail (Potamopyrgus antipodarum), Malaysian trumpet snail 
(Melanoides tuberculata), rusty crayfish (Orconectes rusticus), and other invasive 
macroinvertebrates. The areas in the vicinity of these access sites were also visually examined 
for live snails, crayfish, and shells.  

3.2 Terrestrial Upland Areas 

The upland shorelines adjacent to the reservoirs, and upland areas owned by the Licensee, 
were surveyed in early-August using the two methods described below. 

3.2.1 Upland Survey - Shoreline 

The Trego and Hayward upland shoreline areas were studied on August 1 and 2, 2022, 
respectively (Figures 11A and 12A). The upland shoreline was surveyed by motorboat, canoe, 
or on foot where the use of a boat was not feasible. Along the shoreline, an overall 
characterization of the terrestrial plant composition was made using the Wisconsin Natural 
Heritage Inventory (NHI) Recognized Natural Communities Working Document (Epstein et al. 
2007). Shoreline plant composition was studied within a 10-meter riparian zone visible from 
open water.  

The reservoir shoreline surveys were divided into segments based on changes in land use or 
vegetative communities. When plants included in the NR 40 list were observed, the species 
type, location, and length of infested shoreline were identified and mapped using a Trimble R1 
GNSS Receiver and GPS device. Relative abundance of each observed species within each 
segment was determined using the Daubenmire Classification Scheme Cover Ranking 
System. This system provides an estimate of the percent foliage cover as would be observed 
from above the vegetation. This ranking system was used to estimate relative abundance 
because it reduces the influence of individual bias in estimating foliage cover and can be 
applied to the relative size and length of a given segment of study (Daubenmire 1959). See 
Table 1 below for an overview of the Daubenmire Classification Scheme Cover Ranking 
System. 
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Table 1  

Daubenmire Classification Scheme Cover Ranking System  

Foliage 
Percent 
Cover 

Rank 

1-5 1 

5-25 2 

25-50 3 

50-75 4 

75-95 5 

 

3.2.2 Upland Survey - Meander of Terrestrial Areas  

Upland areas owned by the Licensee within the Hayward and Trego Project boundaries were 
studied using a meander survey on August 3 and 4, 2022, respectively (Figures 11B and 12B). 
The routes traveled during the meander surveys were recorded using a Garmin Forerunner 55 
Watch. An overall characterization of the terrestrial plant communities was recorded. 
Whenever plants included in the NR 40 list were observed, the species and location were 
recorded using a Trimble R1 GNSS Receiver and GPS device. An estimate of relative 
abundance, using the Daubenmire System, and the extent to which the species was present 
(areal coverage), were recorded, as was the route of travel during the meander.  

4.0 Results and Discussion 

4.1 Hayward Lake Aquatic Plant Survey 

4.1.1 June Point-Intercept Survey 

A total of 352 points were sampled during the point-intercept survey on June 7-8, 2022 (Figure 
5, Attachment A). A majority of the points unable to be sampled were the result of either plant 
density, inaccessibility due to shallow water, or the water was too deep (i.e., >15 feet or MDC). 
In addition, eight points could not be sampled because they were either terrestrial (5), within an 
active swim area (1), within the dam buoys (1), or inaccessible due to a temporary obstacle (1).  

Among the points sampled, 344 were shallower than the maximum depth of rooting plants 
(10.5 feet) with 283 (~82% of the littoral points) exhibiting vegetation. Thirty-four native species 
were found during the survey (Table 2), two of which were observed visually, but not present 
on the rake/at a sample point (i.e., watershield (Brasenia schreberi) and wild calla (Calla 
palustris). Overall, predominant species were flat-stem pondweed (Potamogeton 
zosteriformis), coontail (Ceratophyllum demersum), common waterweed (Elodea canadensis), 
forked duckweed (Lemna trisulca), and fern pondweed (Potamogeton robbinsii). Figure 13 
includes the species dominant on each rake sample in June. The average total rake fullness 
during the study where plants were present was 1.55 (Figure 5).  

Two submergent aquatic invasive species were present during the point-intercept survey as 
well, Eurasian watermilfoil (Myriophyllum spicatum, EWM) and curly-leaf pondweed 
(Potamogeton crispus, CLP). These two species will be discussed further in Section 4.1.3. A 
number of wetland and terrestrial invasive species were also observed, and their occurrences 
will be discussed in Section 4.2. WDNR Incident Report Forms can be found in Attachment F 
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4.1.2 August Point-Intercept Survey 

The late-season survey on Hayward Lake was completed on August 2-3, 2022. All navigable 
sample points 15 feet deep or less were sampled to assess sediment types. A total of 394 
points were visited during the August survey (Figure 6, Attachment B). The maximum depth of 
plant growth was 12.2 feet. Of the points visited, 335 were found to be within the littoral zone. 
Two hundred ninety-five (88% littoral frequency of occurrence) of these sample sites contained 
vegetation. Thirty-two native species were found on the rake during the late-season survey 
(Table 2). Common waterweed, coontail, flat-stem pondweed, and forked duckweed were 
again four of the predominant species; however, the fifth predominant species during the 
August survey was wild celery (Vallisneria americana). Figure 14 depicts the dominant species 
on each rake sample in August. The average total rake fullness where plants were present was 
1.96. EWM and CLP were again both present during the August survey.  

Table 2  

Hayward Lake Aquatic Plant Species Abundance 

Scientific Name 
Common 

Name 

Littoral Frequency of 
Occurrencea 

Relative Frequency of 
Occurrenceb 

June August June August 

Myriophyllum spicatumc 
Eurasian 
watermilfoil 

13.4 20.0 5.4 7.0 

Potamogeton crispus 
Curly-leaf 
pondweed 

5.8 0.6 2.4 0.2 

Bidens beckii Water marigold 3.5 7.8 1.4 2.7 

Brasenia schreberi Watershield Visual not observed Visual not observed 

Ceratophyllum 
demersum 

Coontail 33.4 41.5 13.5 14.6 

Chara spp. Muskgrasses 2.6 1.8 1.1 0.6 

Eleocharis acicularis Needle spikerush 0.3 0.3 0.1 0.1 

Elodea canadensis 
Common 
waterweed 

33.4 42.7 13.5 15.0 

Equisetum spp. Horsetail species 0.3 not observed 0.1 not observed 

Heteranthera dubia Water stargrass 8.7 6.6 3.5 2.3 

Lemna minor Small duckweed 1.2 0.9 0.5 0.3 

Lemna trisulca 
Forked 
duckweed 

29.7 28.7 12.0 10.1 

Myriophyllum sibiricum 
Northern 
watermilfoil 

1.5 0.3 0.6 0.1 

Najas flexilis Slender naiad not observed 4.8 not observed 1.7 
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Scientific Name 
Common 

Name 

Littoral Frequency of 
Occurrencea 

Relative Frequency of 
Occurrenceb 

June August June August 

Nitella spp.  Stoneworts 8.1 18.5 3.3 6.5 

Nuphar variegata Spatterdock 1.7 1.5 0.7 0.5 

Nymphaea odorata White water lily 3.5 3.0 1.4 1.0 

Potamogeton 
amplifolius 

Large-leaf 
pondweed 

2.6 1.2 1.1 0.4 

Potamogeton epihydrus 
Ribbon-leaf 
pondweed 

0.3 0.6 0.1 0.2 

Potamogeton friesii Fries’ pondweed 7.6 0.6 3.1 0.2 

Potamogeton 
gramineus 

Variable-leaf 
pondweed 

2.6 1.5 1.1 0.5 

Potamogeton illinoensis Illinois pondweed not observed 0.6 not observed 0.2 

Potamogeton natans 
Floating-leaf 
pondweed 

0.6 0.9 0.2 0.3 

Potamogeton 
praelongus 

White-stem 
pondweed 

2.9 5.4 1.2 1.9 

Potamogeton pusillus Small pondweed 0.3 2.4 0.1 0.8 

Potamogeton 
richardsonii 

Clasping-leaf 
pondweed 

0.9 3.6 0.4 1.3 

Potamogeton robbinsii Fern pondweed 27.0 16.1 10.9 5.7 

Potamogeton 
strictifolius 

Stiff pondweed not observed 0.6 not observed 0.2 

Potamogeton 
zosteriformis 

Flat-stem 
pondweed 

38.1 34.9 15.4 12.3 

Ranunculus aquatilis 
White water 
crowfoot 

0.9 0.3 0.4 0.1 

Sagittaria latifolia 
Common 
arrowhead 

not observed 0.6 not observed 0.2 

Sagittaria spp. Arrowhead spp. 2.3 2.0 0.9 0.7 

Sparganium 
eurycarpum 

Common bur-
reed 

1.7 1.2 0.7 0.4 

Sparganium fluctuans 
Floating-leaf bur-
reed 

0.3 not observed 0.1 not observed 

Spirodela polyrhiza Large duckweed 0.9 0.3 0.4 0.1 
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Scientific Name 
Common 

Name 

Littoral Frequency of 
Occurrencea 

Relative Frequency of 
Occurrenceb 

June August June August 

Stuckenia pectinata Sago pondweed 0.6 0.3 0.2 0.1 

Utricularia minor 
Small 
bladderwort 

0.6 not observed 0.2 not observed 

Utricularia vulgaris 
Common 
bladderwort 

0.3 not observed 0.1 not observed 

Vallisneria americana Wild celery 9.0 33.1 3.6 11.6 

Wolffia spp. Watermeals 0.9 not observed 0.4 not observed 

a The littoral frequency of occurrence refers to the number of times the species was found 
divided by the total number of sample locations shallower than the MDC. 

b The relative frequency of occurrence refers to the frequency at which one species was found 
in comparison to all species found (percentage). 

c Red font indicates invasive species. 

 

4.1.3 Hayward Lake Submergent Aquatic Invasive Species 

As previously mentioned, EWM and CLP were identified during both of the surveys on 
Hayward Lake. Point-intercept locations which contained one or both of these species during 
the surveys are shown in Figures 15 and 16. Both of these species were previously known in 
the system. Curly-leaf pondweed was verified in 2006, Eurasian watermilfoil was verified in 
2011, and a hybrid variety (Myriophyllum spicatum x M. sibiricum, HWM) of watermilfoil was 
verified in 2012. Because verification of hybridity requires genetic testing, occurrences in 
Hayward Lake can be referred to as EWM or HWM interchangeably.  

CLP prefers cooler water and starts growing earlier in the growing season which allows it to 
establish before many native plants begin to grow. It also senesces earlier in the season, as 
can be seen in Table 2 and when comparing Figures 15 and 16. The littoral frequency of 
occurrence of CLP in June was 5.8 as opposed to only 0.6 in August. Although classified as an 
invasive species, CLP does not always grow aggressively and in some systems can blend with 
native plant populations, causing no issues. CLP also produces turions which are very hardy 
and can remain viable at the lake bottom for extended periods of time before sprouting new 
plants. Hybrid varieties of CLP have been reported as well. As with EWM, hybridity verification 
requires lab testing to definitively classify parent plants (WDNR 2009). Overall, the frequency 
of CLP in Hayward Lake is relatively low, and no areas were observed that contained 
monotypic stands or impeded navigability any more than native plants. 

EWM does not begin growing as early in the year as CLP, but it does also typically die back 
earlier in the growing season than native species, as can also be seen in Table 2. In June, the 
littoral frequency of occurrence for EWM was 13.4 and in August was 5.4. Similar to CLP, 
overall frequency of EWM/HWM in Hayward Lake is relatively low, and no surface-matted 
areas of EWM were observed. When growing aggressively, hybrid watermilfoil has been shown 
to be more difficult to manage than pure-strain EWM, as it appears to be more resistant to 
herbicides, and control measures do not typically last for extended periods of time.  
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4.1.4 Overall Aquatic Plant Survey Analysis and Observations 

A total of 38 native aquatic plant species were identified in Hayward Lake during the 2022 
point-intercept surveys. Table 3 shows a summary of statistics for each survey. The native 
species richness values shown are for plants located on the rake only (excludes visual-only 
occurrences) and includes only plants identified to species (except for the muskgrasses and 
stoneworts, which are not typically identified to species during PI surveys, and are thus 
included in the analysis), so they may differ from values given above. Conservatism (C) values 
range from 1-10. Higher species conservatism values indicate the presence of plants which are 
sensitive to environmental degradation, while lower C-values indicate plants that are not 
sensitive and can survive in lower quality systems. The mean C values in June and August 
were 6.3 and 6.0, respectively, indicating that the system is generally healthy from an aquatic 
plant perspective. 

During the June survey, two species were located with the highest C-value of 10: Floating-leaf 
bur-reed (Sparganium fluctuans) and small bladderwort (Utricularia minor). Bladderworts 
generally favor shallow areas with slow-moving or standing water, often being found alongside 
water lilies. In August, these types of areas were no longer navigable on Hayward Lake due to 
excessive plant growth, so while not recorded on the rake during the late-season survey, it was 
likely still present in the lake.  

Hayward Lake was surveyed for wild rice, but none was observed.  

Overall littoral frequency of occurrence of plants in June was 82.3% and in August was 88%. 
With generally shallow depths throughout much of the flowage (Figure 17), aside from the bay 
where the dam is located, higher overall littoral frequency values were expected. Maximum 
depth of plant growth being over 10 feet during both of the surveys indicates good water clarity.  

Substrate type also directly affects the species type and abundance of plants that can be 
supported in a waterbody. The majority of substrate samples collected in August (88.6%), at 
points having depths of less than 15 feet, were classified as organic, which is the most 
conducive for aquatic plant growth. The remaining locations consisted of 10.5% sand, 0.5% 
wood, and 0.3% gravel (Figure 18).  

During the June point-intercept survey, 42 (11.9%) of the sampling points contained woody 
debris. Larger coarse woody habitat (CWH; over 4 inches in diameter and 5 feet in length) 
observed in the water was mapped during the August point-intercept survey (Figure 19). 
Twenty-nine pieces of CWH were mapped primarily in near-shore and island areas around the 
lake. In addition, wood pilings which were part of the historic railroad bridge are also present 
extending into the lake. This location can be seen as a line near the center of the lake on the 
corresponding map rather than as individual points.  

Table 3 

Hayward Lake Overall Submergent Plants Summary  

Statistic June 2022 August 2022 

Littoral Frequency of Occurrence 82.3 88.0 

Maximum Depth of Plants 10.5 feet 12.2 feet 

Native Species Richness 30 31 

Mean Conservatism (C)  6.3 6.0 

FQI 34.7 33.4 
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4.2 Hayward Terrestrial Upland Areas 

Terrestrial invasive species surveys were conducted on August 2 and 5 along the shoreline 
and upland areas included within the study area. The majority of the shoreline was comprised 
of residential properties with manicured vegetation; the remainder was comprised of short 
sections of naturally vegetated and forested areas. The shoreline was inspected by boat or 
canoe, where feasible, or by walking where navigability was limited. A small area, east of Duffy 
Road (see Figure 11A), was not accessible either by foot or by boat. This area was comprised 
of dense emergent vegetation, precluding canoe access, and an unconsolidated bottom which 
impeded access on foot. Upland shoreline areas generally consisted of manicured turfgrass 
and landscaped areas on residential properties, punctuated by occasional roadways and 
emergent wetland and scrub/shrub areas. Terrestrial invasive meander surveys were 
conducted in three distinct areas, including the Hayward Lake Boat Landing and Hayward City 
Beach, an area owned by the Licensee located east and south of the dam, and an area owned 
by the Licensee located west and south of the dam. These areas comprised a mix of mowed 
vegetation, trees, shrubs, and herbaceous vegetation and contained sizeable populations of 
invasive species. 

4.2.1 Upland Survey - Shoreline 

The upland survey was separated into only 2 segments, as the terrain was fairly consistent and 
dominated by residential land use, with some short sections of naturally forested or vegetated 
areas interspersed (Figure 11A, Attachment G). For the purposes of this report, Segment 1 is 
classified as “Developed – Residential”, while Segment 2 is classified as a mix of “Developed – 
Residential” and “Northern Mesic Forest”. Emergent wetlands, scrub-shrub communities, and 
roadways were occasionally encountered but were sparsely represented along the shoreline 
(Table 4). 

Table 4 

Hayward Terrestrial Shoreline Community Types Summary 

 

 

The following list summarizes the most commonly encountered herbaceous and woody 
vegetation species observed within each terrestrial shoreline community: 

Developed – Residential 

Manicured turf grasses, horticultural plants, occasional trees 

Northern Mesic Forest 

Overstory: Eastern white pine (Pinus strobus), basswood (Tilia 
americana), paper birch (Betula papyrifera), white spruce (Picea glauca), 
red pine (Pinus resinosa), sugar maple (acer saccharum) 

Understory: fern species (polypodiophytes) 

 

Invasive species comprised 2.6 miles of shoreline during the terrestrial survey and included 
glossy buckthorn (Frangula alnus), common buckthorn (Rhamnus cathartica), Eurasian bush 

Terrestrial Shoreline Community 
Mileage 

of 
Meander  

Percentage 
of Meander 

Developed – Residential 0.32 3.57 

Developed – Residential / Northern Mesic Forest 8.65 96.43 

Total 8.97 100 
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honeysuckle (Lonicera spp.), spotted knapweed (Centaurea stoebe), tansy (Tanacetum 
vulgare), yellow iris (Iris pseudacorus), aquatic forget-me-not (Myosotis scorpioides), purple 
loosestrife (Lythrum salicaria), and suspected narrow-leaf hybrid cattail (Typha angustifolia x T. 
latifolia; Table 5). The woody invasives, including glossy buckthorn, common buckthorn, and 
Eurasian bush honeysuckle, were among the most frequently observed, along with a large 
population of aquatic forget-me-not in the eastern portion of the Project area.  

Table 5 

Hayward Shoreline and Terrestrial Invasive Species Summary 

Species Common Name 
Mileage 

of 
Meander 

Percentage 
of Meander 

Centaurea stoebe Spotted knapweed 0.12 1.36% 

Lythrum salicaria Purple loosestrife 0.34 3.79% 

Typha spp. 
Cattail spp. (suspected to 
be invasive or hybrid) 

0.01 0.17% 

Tanacetum vulgare Tansy 0.02 0.19% 

Iris pseudacorus Yellow iris 0.07 0.73% 

Frangula alnus Glossy buckthorn 0.31 3.44% 

Rhamnus cathartica Common buckthorn 0.47 5.29% 

Myosotis scorpioides Aquatic forget-me-not 0.42 4.65% 

Lonicera spp. 
Eurasian bush 
honeysuckle 

0.85 9.44% 

4.2.2 Upland Survey - Meander of Terrestrial Areas 

Two areas owned by the Licensee and one are not owned by the Licensee were included in 
the upland terrestrial meander survey (Figure 11B); the Hayward Lake Boat Landing and City 
Beach area (not owned by the Licensee) and the area around the Dam (owned by the 
Licensee). Because the Namekagon River bisected the area around the Dam, each shoreline 
is reported separately below.  

1. Hayward Lake Boat Landing and City Beach: This area was characterized by a mixture
of maintained turfgrass, a public beach and playground, paved and gravel surfaces, and
natural herbaceous and woody vegetation. Invasive plant species observed within this area
included:

a. Eurasian bush honeysuckle

b. Spotted knapweed

c. Tansy

d. Common buckthorn

e. Glossy buckthorn

2. East and South of Dam: This portion of the Dam area owned by the Licensee, was 
characterized by a mixture of

 
gravel surfaces, road right-of-way, trails leading to river 

access points, and natural
 
herbaceous and woody vegetation adjacent to the dam. 

Invasive plant species observed
 
within this area included:

a. Purple loosestrife

b. Tansy

c. Aquatic forget-me-not
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d. Spotted knapweed

e. Glossy buckthorn

f. Common buckthorn

g. Eurasian honeysuckle

3. West and South of Dam: This portion of the survey, owned by the Licensee, was 
characterized by a mixture of gravel surfaces, road right-of-way, trails leading to river 
access points, and natural herbaceous and woody vegetation. Invasive plant species 
observed within this area included:

a. Eurasian honeysuckle

b. Common buckthorn

c. Glossy buckthorn

d. Tansy

e. Purple loosestrife

4.2.3 Upland Survey - Overall Observations 

The results of the survey revealed the presence of well-established populations of numerous 
invasive species on the shoreline of Hayward Lake and in adjacent areas owned by the 
Licensee. Common and glossy buckthorn, Eurasian bush honeysuckle, purple loosestrife and 
yellow iris were commonly encountered and even dominant in some areas, while other 
invasives were well represented but less frequently encountered. The invasives species found 
in these areas is unsurprising, given the long history of residential and recreational use of the 
waterbody and surrounding areas. Outdoor recreation clubs, natural areas, and state 
departments of natural resources have increased efforts toward public education and 
involvement to help reduce the spread of such species. 

4.3 Trego Lake Aquatic Plant Survey 

4.3.1 June Point-Intercept Survey 

A total of 272 points were sampled during the Trego Lake point-intercept survey on June 9-10, 
2022 (Figure 7, Attachment C). A majority of the points unable to be sampled were the result of 
the water either being too deep (exceeding the MDC), or unnavigable due to excessive plant 
growth or shallow water. In addition, eight of the sample points were considered terrestrial, one 
was within dam buoy barrier, one was under a dock, and one was a temporary obstacle. 
Among the points sampled, 263 were shallower than the maximum depth of rooting plants 
(10.3 feet) and 144 (54.8% of the littoral points) exhibited vegetation. Twenty-seven native 
aquatic species were found during the survey (Table 6), seven of which were observed 
visually, but not present on the rake at a sample point. Those species include spatterdock 
(Nuphar variegata), large-leaf pondweed (Potamogeton amplifolius), floating-leaf pondweed 
(Potamogeton natans), white-stem pondweed (Potamogeton praelongus), common 
bladderwort (Utricularia vulgaris), wild calla (Calla palustris), and marsh cinquefoil (Comarum 
palustre). Overall, predominant species were coontail (Ceratophyllum demersum), flat-stem 
pondweed (Potamogeton zosteriformis), common waterweed (Elodea canadensis), wild rice 
(Zizania spp.), and wild celery (Vallisneria americana). Figure 20 includes the species most 
dominant on each rake sample in June. The average total rake fullness during the study, where 
plants were present, was 1.3.  

Two submergent aquatic invasive species were present during the point-intercept survey as 
well: Eurasian watermilfoil (Myriophyllum spicatum, EWM) and curly-leaf pondweed 
(Potamogeton crispus, CLP). The June CLP littoral frequency of occurrence in Table 6 is 
underestimated due to surface-matted areas of it growing in parts of the lake that were 
unnavigable because of its density. EWM and CLP will be discussed further in Section 4.3.3. A 
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cattail species (Typha spp.), observed in June, was not yet able to be identified as native or 
non-native. However, during the late-season survey, several populations were confirmed as 
narrow-leaf cattail, or a hybrid variety of non-native cattail. Native cattail was also observed; 
therefore, it is possible the species are hybridizing. A number of other wetland and terrestrial 
invasive species were also observed, and their occurrences will be discussed in Section 4.6. 
WDNR Incident Report Forms can be found in Attachment H 

4.3.2 July/August Point-Intercept Survey 

The late-season survey on Trego Lake was completed on July 20, August 1 and 4, 2022. All 
navigable sample points 15 feet deep or less were sampled to assess sediment types. A total 
of 301 points were visited (Figure 8, Attachment D). Of the points visited, 258 were found to be 
within the littoral zone (points within the MDC), and 149 (57.8% littoral frequency of 
occurrence) of these contained vegetation. The maximum depth of plant growth was 11.0 feet.  

Twenty-eight native species were found during the late-season survey (Table 6), four of which 
were observed visually, but not present on the rake at a sampling point. Those four species 
were: common arrowhead (Sagittaria latifolia), crested arrowhead (Sagittaria cristata), creeping 
spikerush (Eleocharis palustris), and grass-leaved arrowhead (Sagittaria graminea). Coontail, 
wild celery, common waterweed, and flat-stem pondweed were again four of the predominant 
species; however, wild rice had grown to a point that where present, these areas were no 
longer navigable, so littoral frequencies are underestimated.  Wild rice locations are illustrated 
in Figure 8. The fifth species that took its place during this late-season survey was stoneworts 
(Nitella spp.) Figure 21 depicts the predominant species for each rake sample in July/August. 
The overall average total rake fullness, where plants were present, was 1.6. 

During the late-season survey, one occurrence of spiny hornwort was confirmed 
(Ceratophyllum echinatum). Spiny hornwort is found only in North America, and inhabits lakes 
and slow-moving streams, but is less frequently observed than its sister species, coontail. 
Spiny hornwort typically grows in clearer, more acidic waters and is distinguished from coontail 
by having limp, barely toothed leaves that fork 3-4 times. 

EWM and CLP were again both present during this survey, however, with less frequency than 
in June, as expected. Narrow-leaf cattail was also confirmed, and is discussed in further detail 
in Section 4.6 

Table 6  

Trego Lake Aquatic Plant Species Abundance 

Scientific Name 
Common 

Name 

Littoral Frequency of 
Occurrencea

Relative Frequency of 
Occurrenceb

June July/Aug June July/Aug 

Myriophyllum spicatumc 
Eurasian 
watermilfoil 

5.7 3.9 4.7 2.6 

Potamogeton crispus 
Curly-leaf 
pondweed 

6.5 1.6 5.3 1.0 

Bidens beckii Water marigold 0.4 not observed 0.3 not observed 

Calla palustris Wild calla Visual not observed Visual not observed 

Ceratophyllum 
demersum 

Coontail 24.3 26.4 20.1 17.5 
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Scientific Name 
Common 

Name 

Littoral Frequency of 
Occurrencea

Relative Frequency of 
Occurrenceb

June July/Aug June July/Aug 

Ceratophyllum 
echinatum 

Spiny hornwort Not noted 0.4 Not noted 0.3 

Chara spp. Muskgrasses 1.1 1.9 0.9 1.3 

Comarum palustre Marsh cinquefoil Visual not observed Visual not observed 

Eleocharis palustris 
Creeping 
spikerush 

not observed Visual not observed Visual 

Elodea canadensis 
Common 
waterweed 

19.4 22.9 16.0 15.2 

Heteranthera dubia Water stargrass 2.3 1.9 1.9 1.3 

Lemna minor Small duckweed 1.1 3.5 0.9 2.3 

Lemna trisulca 
Forked 
duckweed 

6.5 11.2 5.3 7.5 

Myriophyllum sibiricum 
Northern 
watermilfoil 

0.8 0.4 0.6 0.3 

Najas flexilis Slender naiad not observed 0.4 not observed 0.3 

Nitella spp. Stoneworts 6.8 17.8 5.6 11.8 

Nuphar variegata Spatterdock Visual 0.4 Visual 0.3 

Nymphaea odorata White water lily 1.1 0.8 0.9 0.5 

Potamogeton 
amplifolius 

Large-leaf 
pondweed 

Visual not observed Visual not observed 

Potamogeton friesii 
Fries’ 
pondweed 

0.4 1.9 0.3 1.3 

Potamogeton natans 
Floating-leaf 
pondweed 

Visual not observed Visual not observed 

Potamogeton 
praelongus 

White-stem 
pondweed 

Visual 1.2 Visual 0.8 

Potamogeton 
richardsonii 

Clasping-leaf 
pondweed 

0.8 0.8 0.6 0.5 

Potamogeton robbinsii Fern pondweed 3.8 3.5 3.1 2.3 

Potamogeton 
zosteriformis 

Flat-stem 
pondweed 

20.2 14.7 16.6 9.8 

Ranunculus aquatilis 
White water 
crowfoot 

0.8 0.4 0.6 0.3 
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Scientific Name 
Common 

Name 

Littoral Frequency of 
Occurrencea

Relative Frequency of 
Occurrenceb

June July/Aug June July/Aug 

Sagittaria cristata 
Crested 
arrowhead 

not observed Visual not observed Visual 

Sagittaria graminea 
Grass-leaved 
arrowhead 

not observed Visual not observed Visual 

Sagittaria latifolia 
Common 
arrowhead 

not observed Visual not observed Visual 

Sparganium 
eurycarpum 

Common bur-
reed 

1.5 0.8 1.3 0.5 

Spirodela polyrhiza 
Large 
duckweed 

0.4 5.4 0.3 3.6 

Stuckenia pectinata Sago pondweed 0.4 not observed 0.3 not observed 

Tolypella intricata 
Tassel 
stonewort 

not observed 1.2 not observed 0.8 

Typha spp. 
Non-native 
cattail 

Visual Visual Visual Visual 

Utricularia vulgaris 
Common 
bladderwort 

Visual not observed Visual not observed 

Vallisneria americana Wild celery 7.6 25.6 6.3 17.0 

Wolffia spp. 
Watermeal 
species 

not observed 0.8 not observed 0.5 

Zizania spp. Wild rice 9.5 1.2 7.8 0.8 

aThe littoral frequency of occurrence refers to the number of times the species was found 
divided by the total number of sample locations shallower than the MDC. 

bThe relative frequency of occurrence refers to the frequency at which one species was found 
in comparison to all species found (percentage). 

cRed font indicates invasive species. 

4.3.3 Trego Lake Submergent Aquatic Invasive Species 

As previously mentioned, EWM and CLP are both present in Trego Lake. Figures 22 and 23 
display the point-intercept locations where these invasive species were found during the 
surveys. These species were previously known to occur in the system. Curly-leaf pondweed 
was verified in 2011 and Eurasian/hybrid watermilfoil was verified more recently in 2019. 
Because verification of hybridity requires genetic testing and cannot be field identified with 
certainty, occurrences in Trego Lake can be referred to as EWM or HWM interchangeably. No 
samples of milfoil were sent for hybridity testing as a part of this Study. 

CLP starts growing early in the growing season which allows it to establish before many native 
plants begin to grow. It also senesces earlier in the season, as evidenced in Table 6. The 
littoral frequency of occurrence of CLP in June was 6.5 as opposed to only 1.6 in the 
July/August survey. Although an invasive species, CLP does not always grow aggressively and 
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in some systems can blend with native plant populations, causing no issues. However, in the 
large bay at the southern end of Trego Lake, CLP was observed growing in a large, dense, 
surface-matted area which impeded navigation, making some areas impossible to navigate. 
CLP produces turions which are very hardy and can remain viable at lake bottom for extended 
periods of time before sprouting new plants. Because of this, when warranted, management of 
this species should occur for more than just one growing season, and during consecutive 
years.  

While EWM does not start growing as early as CLP, it also typically dies back earlier in the 
growing season, as depicted in Table 6. In June, the littoral frequency of occurrence for EWM 
was 5.7 and in July/August was 3.9. The overall frequency of EWM/HWM in Trego Lake is 
relatively low, and no monotypic areas of EWM were observed.  

4.3.4 Trego Lake Overall Aquatic Plant Survey Analysis and Observations 

A total of 35 native aquatic plant species were identified in Trego Lake during the 2022 point-
intercept surveys. Table 7 shows a summary of statistics for each of the surveys. The native 
species richness values shown are for plants located on the rake only (excludes visual-only 
occurrences) and also includes only those plants identified to species (except for muskgrasses 
and stoneworts which are not typically identified to species during PI surveys, and are included 
in the analysis), so they may differ from values given in previous sections. Conservatism (C) 
values range from 1-10 and indicate a plant’s sensitivity to anthropogenic disturbance. Higher 
species conservatism values indicate the presence of plants which are sensitive to 
environmental degradation, while lower C-values indicate plants that are not sensitive and can 
survive in lower quality systems. The mean C values in June and August were 5.9 and 6.2, 
respectively, indicating that the system is generally healthy from an aquatic plant perspective.  

Overall littoral frequency of occurrence of plants in June was 54.8% and in August was 57.8%. 
As mentioned above, two of the species’ frequencies are thought to be under-represented in 
the surveys. During the early-season survey in June, CLP was likely close to its peak biomass, 
and areas at the southern end of the flowage contained point-intercept locations which were 
unnavigable due to surface-matted CLP, mixed with some other species. This results in the 
littoral frequency of CLP to appear less than what it would have been had all of those areas 
been surveyed. It also decreases the overall littoral frequency of plants in the lake, and likely 
the overall average total rake fullness.  

The other species believed to be under-represented in the Trego Lake survey is wild rice. 
During the June survey, most of the wild rice was in its early, floating-leaf stage and was able 
to be floated through in a canoe, making more points able to be sampled. When the later-
season survey was completed, the wild rice had grown into its emergent stage and could no 
longer be navigated, thereby making many of these points unable to be surveyed. This resulted 
in the underreporting of the littoral frequency of wild rice as well as contributing to a lower 
overall frequency of plants in the lake. However, all occurrences of wild rice were mapped in 
the field and are accounted for in Figure 8. 

The Trego Project area demonstrated a variety of habitat types. The upstream portion of the 
Project reservoir was riverine with steady flow and a sandy bottom. Vegetation in this area was 
limited to the protected bays adjacent to the main river channel. Further downstream, the lake 
opens into a wider area at the confluence of Little Mackay Creek and the Namekagon River. At 
this location, the water is shallow and many aquatic and emergent plants are well established. 
Moving downstream toward the dam, the lower (northern) portion of the lake narrows and 
becomes deeper. While the southern end of Trego Lake is primarily shallow with high plant 
biomass, several portions farther north are more riverine, having a steep underwater slope with 
depths exceeding what is necessary for plant growth, except near shore (Figure 24). 

B-653



Northern States Power Company 
Hayward and Trego Hydroelectric Projects, Wisconsin  
Aquatic and Terrestrial Invasive Species Study Report 

Page 
16 

 

R220323.02 / January 2023 

Substrate type also directly affects the species type and abundance of plants that can be 
supported in a waterbody. The majority of substrate samples collected in August (68.4%), at 
points having depths of less than 15 feet, were classified as organic, which is the most 
conducive substrate for aquatic plant growth. The remaining locations consisted of 24.6% 
sand, 4.3% gravel, and 1.7% cobble, 0.7% boulder, and 0.3% silt (Figure 25).  

Woody debris was mapped within Trego Flowage during the June point-intercept survey. Forty-
four (16.2%) of the sampling points contained woody debris. Larger coarse woody habitat 
(CWH; over 4 inches in diameter and 5 feet in length) observed in the water was mapped 
during the August point-intercept survey (Figure 26). One hundred forty-eight pieces of CWH 
were located in near-shore and shallow areas of Trego Lake.  

Table 7 

Trego Lake Overall Submergent Plants Summary  

Statistic June 2022 July/Aug 2022 

Littoral Frequency of Occurrence 54.8 57.8 

Maximum Depth of Plants 10.3 11.0 

Native Species Richness 20 22 

Mean Conservatism (C)  5.9 6.2 

FQI 26.4 29.2 

 

4.4 Trego Terrestrial Upland Areas 

Terrestrial invasive species surveys were conducted on August 1, 4, and 5, 2022, along the 
shoreline and upland areas included within the study area. Land use along the shoreline was 
mixed, with light to moderate residential development among an otherwise wooded terrain. 
Roadways, emergent wetlands, and scrub/shrub areas were also observed but were minor 
components of the overall shoreline. The shoreline was inspected by boat or on-foot where 
navigability was restricted. Terrestrial invasive meander surveys were also conducted near the 
dam and at 2 boat landings. 

4.4.1 Upland Survey – Shoreline 

The upland survey was separated into 5 segments based on survey logistics rather than on 
land use or vegetative communities because the shoreline was a fairly consistent mix of 
residential properties and forested areas (Figure 12A, Attachment I). All 5 segments are 
classified as a mix of “Developed – Residential” and “Northern Mesic Forest”. Emergent 
wetlands, scrub-shrub communities, and roadways were occasionally encountered but were 
sparsely represented along the shoreline (Table 8). 

Table 8 

Trego Terrestrial Shoreline Community Types Summary 

 

 

  

Terrestrial Shoreline Community 
Mileage 

of 
Meander  

Percentage 
of Meander 

Northern Mesic Forest / Developed - Residential 17.81 100 

Total 17.81 100 
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The following list summarizes the most commonly encountered herbaceous and woody 
vegetation species observed within each terrestrial shoreline community: 

Developed - Residential 

Manicured turf grasses, horticultural plants, occasional trees 

Northern Mesic Forest 

Overstory: Eastern white pine (Pinus strobus), red maple (acer rubrum), 
white cedar (Thuja occidentalis) paper birch (Betula papyrifera), white 
spruce (Picea glauca), red pine (Pinus resinosa), white oak (Quercus alba) 

Understory: fern species (polypodiophytes), common milkweed (Asclepias 
syriaca) 

Invasive species comprised approximately 2 miles of shoreline during the terrestrial survey and 
included spotted knapweed (Centaurea stoebe), purple loosestrife (Lythrum salicaria), yellow 
iris (Iris pseudacorus), Japanese knotweed (Fallopia japonica), aquatic forget-me-not (Myosotis 
scorpioides), and suspected narrow-leaf hybrid cattail (Typha angustifolia x T. latifolia; Table 
9). Narrow-leaf cattail was the most predominant species, followed by purple loosestrife, which 
was restricted to a heavily infested pond area north of River Road in Segment 4. Spotted 
knapweed was also fairly common in drier areas, while yellow iris was intermittent along the 
water’s edge. Aquatic forget-me-not was relatively rare.  One isolated, dense population of 
Japanese knotweed was observed and that occurred in Segment 2.  

Table 9 

Trego Shoreline and Terrestrial Invasive Species Summary 

Species Common Name 
Mileage 

of 
Meander 

Percentage 
of Meander 

Centaurea stoebe Spotted knapweed 0.18 1.01% 

Lythrum salicaria Purple loosestrife 0.86 4.83% 

Typha spp. Non-native cattail spp. 0.92 5.17% 

Iris pseudacorus Yellow iris 0.04 0.22% 

Fallopia japonica Japanese knotweed 0.01 0.06% 

Myosotis scorpioides Aquatic forget-me-not 0.002 0.01% 

4.4.2 Upland Survey - Meander of Terrestrial Areas 

Meander surveys were conducted in four locations Two of the areas owned by the Licensee 
were included in the upland terrestrial meander survey (Sheet 1 of Figure 12B):  

1. Town of Trego Boat Landing: This boat landing, not owned by the Licensee, is primarily 
comprised of a paved road with sand and gravel parking spaces bordered by trees. Little to 
no vegetation was present within this area. Invasive plant species observed within this area 
included:

a. Spotted knapweed

2. Trego Town Park Boat Landing: This boat landing, not owned by the Licensee, is 
comprised of a gravel parking area bordered by trees. Invasive plant species observed 
within this area included:

a. Eurasian honeysuckle
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3. North Side of Dam: This portion of the survey, owned by the Licensee, was characterized 
by a large, forested area, road-ROW, a gravel parking area, a large, mowed area adjacent 
to the dam, and areas of natural herbaceous and woody vegetation. Invasive plant species 
observed within this area included:

a. Eurasian honeysuckle

b. Common buckthorn

c. Spotted knapweed

4. South Side of Dam: This portion of the survey, owned by the Licensee, is characterized 
by a steep forested area near the river, road-ROW, a gravel parking area, a mowed area 
adjacent to the dam and powerhouse, and areas of natural herbaceous and woody 
vegetation. Invasive plant species observed within this area included:

a. Eurasian honeysuckle

b. Spotted knapweed

4.4.3 Upland Survey - Overall Observations 

Overall, invasive species populations were light to moderate throughout the Project, with the 
exceptions of narrow-leaf cattail, which was occasionally observed in high densities, and purple 
loosestrife, which has heavily infested the pond area north of River Road. Yellow iris was 
identified along the water’s edge quite frequently, but typically not in high densities. Only one 
population of Japanese knotweed was observed and that was at a private residence. Likewise, 
aquatic forget-me-not was only identified in one location. 

4.5 Water Samples 

The samples for zebra mussel veligers and water fleas collected from Hayward and Trego 
lakes were dropped off for analysis at the Wisconsin State Lab of Hygiene on August 11, 2022. 
All results were reported as “absent” of zebra mussel veligers and water fleas. The results from 
the lab can be found in Attachments J and K.  

4.6 Sediment Samples 

Boat launches are an ideal location to sample for aquatic invasive species because of the high 
traffic associated with boat anglers, recreational watercraft and shoreline fishing. Public access 
locations can be a conduit for the introduction of aquatic invasive species through the emptying 
of bait buckets, boat bilges, live wells, or hulls which may be holding water from other infested 
waterbodies.  

At Hayward Lake, sediment samples were collected from the public boat launch off of South 
Second Street (Figure 1). Chinese mystery snails were previously verified in Hayward Lake. 
While no additional invasive invertebrates were observed in the sediment samples collected, 
Japanese mystery snails were observed in some of the shallow sandy areas in the lake during 
surveys. While this was not a previously listed aquatic invasive species in Hayward Lake, it is 
not unexpected since they are present upstream in Smith Lake and downstream in Trego Lake. 

At Trego Lake, sediment samples were collected from the public boat launches on Trego 
Landing Road, and Cash Road (Figure 2). Chinese mystery snails and Japanese mystery 
snails were previously known in the system (both verified in 2007), and were also observed 
during the 2022 surveys, along with native snails. No additional invasive invertebrates were 
found. 
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5.0 Conclusion 
Lake Hayward and Trego Lake are quite different from one another. Lake Hayward is more 
developed and has a higher incidence of invasive species, which is expected as these two 
factors typically coincide with one another. Trego Lake is less developed and has a lower 
incidence of shoreline invasive species.  It is also more riverine than Lake Hayward. 
Undeveloped watersheds and waterbodies have historically been correlated with higher quality 
systems (Sass et al. 2010).  

During the 2022 surveys, Trego Lake was found to have higher frequencies of curly-leaf 
pondweed than Lake Hayward. With Trego Lake being a high-quality system and considering 
its protected status, its higher incidence of invasive species was unexpected. This is likely due 
in part to the level of use it gets from recreationists, who unknowingly assist in the spread of 
invasive species. However, areas of Trego Flowage also support large, dense populations of 
wild rice, whereas none was found in Lake Hayward. The dense beds of wild rice are located 
within the same general area of Trego Lake as where the surface-matted CLP grows.  
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FIGURE 1 

 Hayward Project Location and Overview Map  
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FIGURE 2 

Trego Project Location and Overview Map  
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FIGURE 3 

Hayward Point-Intercept Grid Provided by the WDNR 
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FIGURE 4 

Trego Point-Intercept Grid Provided by the WDNR 
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FIGURE 5 

Hayward June Point-Intercept Survey 
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FIGURE 6 

Hayward August Point-Intercept Survey 
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FIGURE 7 

Trego June Point-Intercept Survey 
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FIGURE 8 

Trego July/Aug Point-Intercept Survey 
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FIGURE 9 

Rake Fullness per WDNR Protocol 

B-685



Figure 9. Rake Fullness per WDNR protocol.
Illustration of rake fullness rating used during the survey. Photo used from Recommended 
Baseline Monitoring of Aquatic Plants in Wisconsin: sampling design, field and laboratory 
procedures, data entry and analysis, and applications. PUB-SS-1068,WDNR 2019.
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FIGURE 10 

Sediment Sampling Equipment 

B-687



 

Figure 10. Sediment sampling equipment. 

10-inch Tetra Pond Planter Basket, with 1/32-inch mesh, and garden trowel 
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FIGURE 11A 

Hayward Shoreline Terrestrial Invasive Species 

B-689
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FIGURE 11B 

Hayward Upland Terrestrial Meanders and Invasive Species 

 

B-692
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FIGURE 12A 

Trego Shoreline Terrestrial Invasive Species 

B-694
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FIGURE 12B 

Trego Upland Terrestrial Meanders and Invasive Species 
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FIGURE 13 

Hayward June Predominant Species 

B-703
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FIGURE 14 

Hayward August Predominant Species 

B-706
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FIGURE 15 

Hayward June Aquatic Invasive Species 

B-709
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FIGURE 16 

Hayward August Aquatic Invasive Species 
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FIGURE 18 

Hayward Substrate Types 

B-717
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FIGURE 19 

Hayward Coarse Woody Debris/Habitat Map 

B-720
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FIGURE 24 

Trego Bathymetric Map 

B-743
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FIGURE 25 

Trego Substrate Types 

B-745
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FIGURE 26 

Trego Coarse Woody Debris/Habitat Map 

B-750
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ATTACHMENT A 

Hayward Point-Intercept/AIS Survey 
Field Data Sheets - June 
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ATTACHMENT B 

Hayward Point-Intercept/AIS Survey 
Field Data Sheets – August 

B-769



B-770



B-771



B-772



B-773



B-774



B-775



B-776



B-777



B-778



B-779



B-780



B-781



 

R220323.02 / January 2023 

 

ATTACHMENT C 

Trego Point-Intercept/AIS Survey Field 
Data Sheets - June 
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ATTACHMENT D 

Trego Point-Intercept/AIS Survey Field 
Data Sheets – July/August 
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ATTACHMENT E 

Photo Log 

B-806



Northern States Power Company – Wisconsin  Page | 1 

Hayward and Trego Hydroelectric Projects, Wisconsin  GAI Consultants
   

 

Hayward and Trego Aquatic and Terrestrial Species 
Study Report Photo Log 

  

Yellow iris growing along the Hayward Lake 
shoreline, near the WI-77 bridge. 
46.0105333, -91.45753611, June 8, 2022 

Purple loosestrife near the Hayward Lake public 
boat launch. 
46.00919, -91.479261, August 2, 2022 

  

Recording aquatic plant data during the point-
intercept survey in a heavily vegetated area. 
46.0044666, -91.461097222, June 8, 2022 

Japanese mystery snail found in Hayward Lake. 
46.0095888, -91.4727555, June 7, 2022 

B-807



Northern States Power Company – Wisconsin  Page | 2 

Hayward and Trego Hydroelectric Projects, Wisconsin  GAI Consultants
   

 

  

Narrow-leaved cattail growing in Trego Lake. 
45.91019444, -91.8340527778, July 20, 2022 

Purple loosestrife being removed on Trego Lake. 
45.910374, -91.833862, July 20, 2022 

 
 

Yellow iris growing along the shoreline of Trego 
Lake. 
45.9175749972, -91.848052775, June 6, 2022 

An assortment of snails found near boat launches 
during the sediment sampling at Trego Lake. 
45.909531, -91.824674, June 10, 2022 

B-808



Northern States Power Company – Wisconsin  Page | 3 

Hayward and Trego Hydroelectric Projects, Wisconsin  GAI Consultants
   

 

 

Dense honeysuckle and buckthorn near the downstream Hayward Dam during a terrestrial meander. 
46.006645, -91.485340, August 3, 2022 

 

Dense knapweed on NSPW-owned land near the Hayward Dam.  
46.007639, -91.485386, August 3, 2022 

B-809



Northern States Power Company – Wisconsin  Page | 4 

Hayward and Trego Hydroelectric Projects, Wisconsin  GAI Consultants
   

 

 

Bay at northeast end of Trego Lake with purple loosestrife along much of the shoreline. 
45.949049, -91.879788, August 5, 2022 

 

Large, dense beds of wild rice near the south end of Trego Lake.  
45.912055, -91.843041, August 4, 2022 

B-810



Northern States Power Company – Wisconsin  Page | 5 

Hayward and Trego Hydroelectric Projects, Wisconsin  GAI Consultants
   

 

 

Dense bed of aquatic forget-me-not and emergent species in the east portion Hayward Lake.  
46.004454, -91.453852, August 5, 2022 
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ATTACHMENT F 

Hayward WDNR Incident Report Forms 

B-812



To find where aquatic invasives have already been found, visit:  http://dnr.wi.gov/lakes/ais.

Phone Number Email

Township Name County

Monitoring Date Start Time

Substrate cobble, % Substrate muck, % Substrate boulders, % Substrate sand, % Bottom covered with plants, %

For DNR AIS Coordinator to fill out

If no, what was it?

Monitoring Location
Waterbody Name

Boat Landing (if you only monitor at a boat landing) 

Date and Time of Monitoring or Discovery

Approximately how large an area do the plants occupy?  

Where did you find the invasive plant?  

Latitude: Longitude: 

Herbarium where specimen is housed: ______________________________              Herbarium Specimen ID: _____________________

Aquatic Invasive Plant Incident Report
Form 3200-125 (R 2/10)

Primary Data Collector
Name

Notice: Information on this voluntary form is collected under ss. 33.02 and 281.11, Wis. Stats. Personally identifiable information collected on this 

form will be incorporated into the DNR Surface Water Integrated Monitoring System (SWIMS) Database.  It is not intended to be used for any other 

purposes, but may be made available to requesters under Wisconsin's Open Records laws, ss. 19.32 - 19.39, Wis. Stats.

The purpose of this form is to notify DNR of a new species of AIS in a waterbody. Only use if you found an aquatic invasive 

plant on a lake where it hasn't been found previously.

End Time

Information on the Aquatic Invasive Plant Found (Fill out one form for each species found.)
Which aquatic invasive plant did you find?:  

Statewide taxanomic expert who verified the occurrence: _________________________                                                                                                 

(for list see http://dnr.wi.gov/invasives/aquatic/whattodo/staff/AisVerificationExperts.pdf)

Was the plant floating or rooted?

AIS Coordinator:  Please enter the incident report in SWIMS under the Incident Report project for the county the AIS was found in.  Then, keep the 
paper copy for your records.

AIS Coordinator(s) or qualified field staff who verified the occurrence:  _________________________    

Was the specimen confirmed as the species indicated above?  

Have you entered the results of the voucher in SWIMS?  

Please collect up to 5-10 intact specimens.  Try to get the root system, all leaves as well as seed heads and flowers when present.  

Place in ziplock bag with no water.  Place on ice and transport to refrigerator.  Bring samples, a copy of this form, along with a map 

showing where you found the suspect plants to your regional AIS or Citizen Lake Monitoring Coordinator at the DNR.

Voucher Sample
Did you collect a sample of the plant (a voucher specimen) and bring it to your local DNR office?  If so, which office?

Estimated percent cover in the area where the invasive was found (optional)

State of Wisconsin

Department of Natural Resources

Wisconsin Lakes Partnership

A Few Plants One or a few beds Many beds A Whole Bay or Portion of Lake

Widespread, covering most shallow areas of lake

Rhinelander Spooner Green Bay Oshkosh

Fitchburg Waukesha Eau Claire Superior

Did not take plant sample to a DNR office

Floating Rooted

Don't know (e.g. didn't check the whole lake)

Eurasian Water-milfoilCurly-leaf Pondweed

Other Office ____________________

Hydrilla

Yes

Yes No

No

Purple Loosestrife

Brazilian Waterweed Yellow Floating HeartBrittle Naiad

Laura Sass L.Sass@gaiconsultants.com920-328-0980

Hayward Lake Hayward Sawyer

6-7-2022

Pale yellow iris - observed in many shoreline locations throughout the lake (photo available on the next page)

X

X

X

B-813
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To find where aquatic invasives have already been found, visit:  http://dnr.wi.gov/lakes/ais.

Phone Number Email

Township Name County

Monitoring Date Start Time

Substrate cobble, % Substrate muck, % Substrate boulders, % Substrate sand, % Bottom covered with plants, %

For DNR AIS Coordinator to fill out

If no, what was it?

Monitoring Location
Waterbody Name

Boat Landing (if you only monitor at a boat landing) 

Date and Time of Monitoring or Discovery

Approximately how large an area do the plants occupy?  

Where did you find the invasive plant?  

Latitude: Longitude: 

Herbarium where specimen is housed: ______________________________              Herbarium Specimen ID: _____________________

Aquatic Invasive Plant Incident Report
Form 3200-125 (R 2/10)

Primary Data Collector
Name

Notice: Information on this voluntary form is collected under ss. 33.02 and 281.11, Wis. Stats. Personally identifiable information collected on this 

form will be incorporated into the DNR Surface Water Integrated Monitoring System (SWIMS) Database.  It is not intended to be used for any other 

purposes, but may be made available to requesters under Wisconsin's Open Records laws, ss. 19.32 - 19.39, Wis. Stats.

The purpose of this form is to notify DNR of a new species of AIS in a waterbody. Only use if you found an aquatic invasive 

plant on a lake where it hasn't been found previously.

End Time

Information on the Aquatic Invasive Plant Found (Fill out one form for each species found.)
Which aquatic invasive plant did you find?:  

Statewide taxanomic expert who verified the occurrence: _________________________                                                                                                 

(for list see http://dnr.wi.gov/invasives/aquatic/whattodo/staff/AisVerificationExperts.pdf)

Was the plant floating or rooted?

AIS Coordinator:  Please enter the incident report in SWIMS under the Incident Report project for the county the AIS was found in.  Then, keep the 
paper copy for your records.

AIS Coordinator(s) or qualified field staff who verified the occurrence:  _________________________    

Was the specimen confirmed as the species indicated above?  

Have you entered the results of the voucher in SWIMS?  

Please collect up to 5-10 intact specimens.  Try to get the root system, all leaves as well as seed heads and flowers when present.  

Place in ziplock bag with no water.  Place on ice and transport to refrigerator.  Bring samples, a copy of this form, along with a map 

showing where you found the suspect plants to your regional AIS or Citizen Lake Monitoring Coordinator at the DNR.

Voucher Sample
Did you collect a sample of the plant (a voucher specimen) and bring it to your local DNR office?  If so, which office?

Estimated percent cover in the area where the invasive was found (optional)

State of Wisconsin

Department of Natural Resources

Wisconsin Lakes Partnership

A Few Plants One or a few beds Many beds A Whole Bay or Portion of Lake

Widespread, covering most shallow areas of lake

Rhinelander Spooner Green Bay Oshkosh

Fitchburg Waukesha Eau Claire Superior

Did not take plant sample to a DNR office

Floating Rooted

Don't know (e.g. didn't check the whole lake)

Eurasian Water-milfoilCurly-leaf Pondweed

Other Office ____________________

Hydrilla

Yes

Yes No

No

Purple Loosestrife

Brazilian Waterweed Yellow Floating HeartBrittle Naiad

Laura Sass L.Sass@gaiconsultants.com920-328-0980

Hayward Lake SawyerHayward

6-8-2022

46.00855915795532 -91.45869357790528

This is to report aquatic forget-me-not; found in 2 locations along shore, nearby to GPS coordinates below. Photo documentation not feasible due to 

X

X

X

access limitations. 
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ATTACHMENT G 

Hayward Terrestrial Survey Field Data 

B-816



Terrestrial Invasive Species Monitoring Form

Site
 #

Lan
dco

ve
r C

la
ss

ifi
ca

tio
n

Sta
rti

ng la
tit

ude

Sta
rti

ng
 lo

ngi
tu

de

Abunda
nce

 =
 D

au
ben

m
ire

 

Sca
le

; L
en

gth
 =

 ft
.

Com
m

on b
uck

th
orn

Eura
si

an
 h

oney
su

ck
le

Spotte
d k

nap
wee

d

Nar
ro

w-le
af

 c
at

ta
il

Yel
lo

w Ir
is

Tan
sy

Glo
ss

y 
buck

th
or

n

Purp
le

 lo
ose

st
rif

e

Aquat
ic

 fo
rg

et
-m

e-
no

t

Project Hayward Relative Abundance 2 1 1 1 2 1
County Sawyer Length of Shoreline 342 60 35 65 332 15

Date 8/2/2022; 8/3/2022 Relative Abundance 2 2 1 1 1 1 1 1 1

Kellen Black Length of Shoreline 2506 4130 583 79 311 25 1299 1781 2204

Heather Lutzow Relative Abundance 2 2 2 1 2

Laura Sass Length of Shoreline 1075 1095 783 138 328
Relative Abundance 2 3 3 1 3 1 2
Length of Shoreline 508 1279 2218 229 1279 5 290
Relative Abundance 3 3 1 3 1
Length of Shoreline 2301 3105 5 2291 25
Relative Abundance
Length of Shoreline
Relative Abundance
Length of Shoreline
Relative Abundance
Length of Shoreline
Relative Abundance
Length of Shoreline
Relative Abundance
Length of Shoreline
Relative Abundance
Length of Shoreline
Relative Abundance
Length of Shoreline
Relative Abundance
Length of Shoreline
Relative Abundance
Length of Shoreline

Field Crew

1

2

46.0087073 -91.48209123

46.0093846 -91.46804122

46.0092070 -91.47778859

Developed - Residential

Developed - Residential / Northern 
Mesic Forest

Hayward Lake Boat Landing and 
Hayward City Beach

-91.48425677

46.0051798 -91.48626946

46.0058979East and South of Dam

West and South of Dam
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To find where aquatic invasives have already been found, visit:  http://dnr.wi.gov/lakes/ais.

Phone Number Email

Township Name County

Monitoring Date Start Time

Substrate cobble, % Substrate muck, % Substrate boulders, % Substrate sand, % Bottom covered with plants, %

For DNR AIS Coordinator to fill out

If no, what was it?

Monitoring Location
Waterbody Name

Boat Landing (if you only monitor at a boat landing) 

Date and Time of Monitoring or Discovery

Approximately how large an area do the plants occupy?  

Where did you find the invasive plant?  

Latitude: Longitude: 

Herbarium where specimen is housed: ______________________________              Herbarium Specimen ID: _____________________

Aquatic Invasive Plant Incident Report
Form 3200-125 (R 2/10)

Primary Data Collector
Name

Notice: Information on this voluntary form is collected under ss. 33.02 and 281.11, Wis. Stats. Personally identifiable information collected on this 

form will be incorporated into the DNR Surface Water Integrated Monitoring System (SWIMS) Database.  It is not intended to be used for any other 

purposes, but may be made available to requesters under Wisconsin's Open Records laws, ss. 19.32 - 19.39, Wis. Stats.

The purpose of this form is to notify DNR of a new species of AIS in a waterbody. Only use if you found an aquatic invasive 

plant on a lake where it hasn't been found previously.

End Time

Information on the Aquatic Invasive Plant Found (Fill out one form for each species found.)
Which aquatic invasive plant did you find?:  

Statewide taxanomic expert who verified the occurrence: _________________________                                                                                                 

(for list see http://dnr.wi.gov/invasives/aquatic/whattodo/staff/AisVerificationExperts.pdf)

Was the plant floating or rooted?

AIS Coordinator:  Please enter the incident report in SWIMS under the Incident Report project for the county the AIS was found in.  Then, keep the 
paper copy for your records.

AIS Coordinator(s) or qualified field staff who verified the occurrence:  _________________________    

Was the specimen confirmed as the species indicated above?  

Have you entered the results of the voucher in SWIMS?  

Please collect up to 5-10 intact specimens.  Try to get the root system, all leaves as well as seed heads and flowers when present.  

Place in ziplock bag with no water.  Place on ice and transport to refrigerator.  Bring samples, a copy of this form, along with a map 

showing where you found the suspect plants to your regional AIS or Citizen Lake Monitoring Coordinator at the DNR.

Voucher Sample
Did you collect a sample of the plant (a voucher specimen) and bring it to your local DNR office?  If so, which office?

Estimated percent cover in the area where the invasive was found (optional)

State of Wisconsin

Department of Natural Resources

Wisconsin Lakes Partnership

A Few Plants One or a few beds Many beds A Whole Bay or Portion of Lake

Widespread, covering most shallow areas of lake

Rhinelander Spooner Green Bay Oshkosh

Fitchburg Waukesha Eau Claire Superior

Did not take plant sample to a DNR office

Floating Rooted

Don't know (e.g. didn't check the whole lake)

Eurasian Water-milfoilCurly-leaf Pondweed

Other Office ____________________

Hydrilla

Yes

Yes No

No

Purple Loosestrife

Brazilian Waterweed Yellow Floating HeartBrittle Naiad

Laura Sass L.Sass@gaiconsultants.com920-328-0980

Trego Lake WashburnTrego

6-6-2022

Pale yellow iris; Observed in many shoreline locations throughout the lake (photo on next page)

X

X

X

B-819
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To find where aquatic invasives have already been found, visit:  http://dnr.wi.gov/lakes/ais.

Phone Number Email

Township Name County

Monitoring Date Start Time

Substrate cobble, % Substrate muck, % Substrate boulders, % Substrate sand, % Bottom covered with plants, %

For DNR AIS Coordinator to fill out

If no, what was it?

Monitoring Location
Waterbody Name

Boat Landing (if you only monitor at a boat landing) 

Date and Time of Monitoring or Discovery

Approximately how large an area do the plants occupy?  

Where did you find the invasive plant?  

Latitude: Longitude: 

Herbarium where specimen is housed: ______________________________              Herbarium Specimen ID: _____________________

Aquatic Invasive Plant Incident Report
Form 3200-125 (R 2/10)

Primary Data Collector
Name

Notice: Information on this voluntary form is collected under ss. 33.02 and 281.11, Wis. Stats. Personally identifiable information collected on this 

form will be incorporated into the DNR Surface Water Integrated Monitoring System (SWIMS) Database.  It is not intended to be used for any other 

purposes, but may be made available to requesters under Wisconsin's Open Records laws, ss. 19.32 - 19.39, Wis. Stats.

The purpose of this form is to notify DNR of a new species of AIS in a waterbody. Only use if you found an aquatic invasive 

plant on a lake where it hasn't been found previously.

End Time

Information on the Aquatic Invasive Plant Found (Fill out one form for each species found.)
Which aquatic invasive plant did you find?:  

Statewide taxanomic expert who verified the occurrence: _________________________                                                                                                 

(for list see http://dnr.wi.gov/invasives/aquatic/whattodo/staff/AisVerificationExperts.pdf)

Was the plant floating or rooted?

AIS Coordinator:  Please enter the incident report in SWIMS under the Incident Report project for the county the AIS was found in.  Then, keep the 
paper copy for your records.

AIS Coordinator(s) or qualified field staff who verified the occurrence:  _________________________    

Was the specimen confirmed as the species indicated above?  

Have you entered the results of the voucher in SWIMS?  

Please collect up to 5-10 intact specimens.  Try to get the root system, all leaves as well as seed heads and flowers when present.  

Place in ziplock bag with no water.  Place on ice and transport to refrigerator.  Bring samples, a copy of this form, along with a map 

showing where you found the suspect plants to your regional AIS or Citizen Lake Monitoring Coordinator at the DNR.

Voucher Sample
Did you collect a sample of the plant (a voucher specimen) and bring it to your local DNR office?  If so, which office?

Estimated percent cover in the area where the invasive was found (optional)

State of Wisconsin

Department of Natural Resources

Wisconsin Lakes Partnership

A Few Plants One or a few beds Many beds A Whole Bay or Portion of Lake

Widespread, covering most shallow areas of lake

Rhinelander Spooner Green Bay Oshkosh

Fitchburg Waukesha Eau Claire Superior

Did not take plant sample to a DNR office

Floating Rooted

Don't know (e.g. didn't check the whole lake)

Eurasian Water-milfoilCurly-leaf Pondweed

Other Office ____________________

Hydrilla

Yes

Yes No

No

Purple Loosestrife

Brazilian Waterweed Yellow Floating HeartBrittle Naiad

Heather Lutzow H.Lutzow@gaiconsultants.com920-366-2897

Trego Lake WashburnTrego

7-20-2022

Several large beds appear to be present and will be mapped in more detail during next survey visit. GPS coordinates below are for the first one positively ID'ed 

X

X

X

45.910182 -91.834023

late afternoon Narrow-leaf cattail

B-821
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To find where aquatic invasives have already been found, visit:  http://dnr.wi.gov/lakes/ais.

Phone Number Email

Township Name County

Monitoring Date Start Time

Substrate cobble, % Substrate muck, % Substrate boulders, % Substrate sand, % Bottom covered with plants, %

For DNR AIS Coordinator to fill out

If no, what was it?

Monitoring Location
Waterbody Name

Boat Landing (if you only monitor at a boat landing) 

Date and Time of Monitoring or Discovery

Approximately how large an area do the plants occupy?  

Where did you find the invasive plant?  

Latitude: Longitude: 

Herbarium where specimen is housed: ______________________________              Herbarium Specimen ID: _____________________

Aquatic Invasive Plant Incident Report
Form 3200-125 (R 2/10)

Primary Data Collector
Name

Notice: Information on this voluntary form is collected under ss. 33.02 and 281.11, Wis. Stats. Personally identifiable information collected on this 

form will be incorporated into the DNR Surface Water Integrated Monitoring System (SWIMS) Database.  It is not intended to be used for any other 

purposes, but may be made available to requesters under Wisconsin's Open Records laws, ss. 19.32 - 19.39, Wis. Stats.

The purpose of this form is to notify DNR of a new species of AIS in a waterbody. Only use if you found an aquatic invasive 

plant on a lake where it hasn't been found previously.

End Time

Information on the Aquatic Invasive Plant Found (Fill out one form for each species found.)
Which aquatic invasive plant did you find?:  

Statewide taxanomic expert who verified the occurrence: _________________________                                                                                                 

(for list see http://dnr.wi.gov/invasives/aquatic/whattodo/staff/AisVerificationExperts.pdf)

Was the plant floating or rooted?

AIS Coordinator:  Please enter the incident report in SWIMS under the Incident Report project for the county the AIS was found in.  Then, keep the 
paper copy for your records.

AIS Coordinator(s) or qualified field staff who verified the occurrence:  _________________________    

Was the specimen confirmed as the species indicated above?  

Have you entered the results of the voucher in SWIMS?  

Please collect up to 5-10 intact specimens.  Try to get the root system, all leaves as well as seed heads and flowers when present.  

Place in ziplock bag with no water.  Place on ice and transport to refrigerator.  Bring samples, a copy of this form, along with a map 

showing where you found the suspect plants to your regional AIS or Citizen Lake Monitoring Coordinator at the DNR.

Voucher Sample
Did you collect a sample of the plant (a voucher specimen) and bring it to your local DNR office?  If so, which office?

Estimated percent cover in the area where the invasive was found (optional)

State of Wisconsin

Department of Natural Resources

Wisconsin Lakes Partnership

A Few Plants One or a few beds Many beds A Whole Bay or Portion of Lake

Widespread, covering most shallow areas of lake

Rhinelander Spooner Green Bay Oshkosh

Fitchburg Waukesha Eau Claire Superior

Did not take plant sample to a DNR office

Floating Rooted

Don't know (e.g. didn't check the whole lake)

Eurasian Water-milfoilCurly-leaf Pondweed

Other Office ____________________

Hydrilla

Yes

Yes No

No

Purple Loosestrife

Brazilian Waterweed Yellow Floating HeartBrittle Naiad

Heather Lutzow H.Lutzow@gaiconsultants.com920-366-2897

Trego Lake WashburnTrego

7-20-2022

One established purple loosestrife plant was located along the shoreline, and as much as possible was pulled, taking care to first bag the flower heads. 

X

X

X

X

45.910325 -91.833892
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Terrestrial Invasive Species Monitoring Form
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Project Trego Relative Abundance 2 3 1 3
County Washburn Length of Shoreline 936 4834 198 4531

Date 8/1/2022; 8/4/2022 Relative Abundance 1 1 1 1

Kellen Black Length of Shoreline 480 197 123 62

Heather Lutzow Relative Abundance 1

Laura Sass Length of Shoreline 5
Relative Abundance 1 2 1 2
Length of Shoreline 138 2471 50 4526
Relative Abundance 1 1 1
Length of Shoreline 10 10 10
Relative Abundance 1
Length of Shoreline 10
Relative Abundance 1
Length of Shoreline 5
Relative Abundance 1 1 2
Length of Shoreline 5 20 1207
Relative Abundance 1 4
Length of Shoreline 33 3858
Relative Abundance
Length of Shoreline
Relative Abundance
Length of Shoreline
Relative Abundance
Length of Shoreline
Relative Abundance
Length of Shoreline
Relative Abundance
Length of Shoreline
Relative Abundance
Length of Shoreline
Relative Abundance
Length of Shoreline
Relative Abundance
Length of Shoreline
Relative Abundance
Length of Shoreline

Cash Road Boat Landing

North Side of Dam

South Side of Dam

Field Crew

1

2

3

45.9095981 -91.82714982

45.9058197 91.83177378

45.9201186 -91.85647773

Northern Mesic Forest / Developed 
- Residential

Northern Mesic Forest / Developed 
- Residential

Northern Mesic Forest / Developed 
- Residential

-91.88620636

45.9455827 -91.88822835

-91.86401172

45.9318298 -91.87885816

45.9212136 -91.86836159

45.9098279 -91.82513304

4

5

45.9248628

45.9484061

Northern Mesic Forest / Developed 
- Residential
Northern Mesic Forest / Developed 
- Residential

Trego Landing Road Boat Landing

B-825
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Laboratory Report
Wisconsin State Laboratory of Hygiene

2601 Agriculture Drive, PO Box 7996
Madison, WI 53707-7996

(800)442-4618 - FAX (608)224-6213
http://www.slh.wisc.edu

Environmental Health Division

636482003WSLH Sample:

HEATHER LUTZOW
GAI CONSULTANTS
3313 S PACKERLAND DR SUITE E
DE PERE, WI  54115

356553

HEATHER LUTZOW
GAI CONSULTANTS
3313 S PACKERLAND DR SUITE E
DE PERE, WI  54115

Collection End: 8/3/2022 6:15:00 PM

Point or Outfall:

Project No:

Date Received:
Date Reported: Sample Depth:

8/11/2022
10/19/2022

Customer ID:

Report To: Invoice To:

Field #: HAYWARD-RES,ZM

Collection Start:  
Collected By:

County:

Sample Type:

Sample Reason:

Sample Location:
Sample Description:

LAURA SASS

58

SU-SURFACE WATER

HAYWARD LAKE - DEEP HOLE
DNR'S DEEP HOLE STATION

ID#: 583131

Waterbody: 2725500

Program Code:
Region Code:

Analyte Result Units LOD LOQ

Environmental Toxicology

Analysis Method

10/18/22 00:00 10/18/22 00:00Prep Date: Analysis Date:

AbsentMussel Veliger Screen Mussel Veliger-
WDNR

Page 5 of 16
Wednesday, October 19, 2022 12:06:33 PM

0000.25.2.WSLH.010236350Report ID:
B-827



Laboratory Report
Wisconsin State Laboratory of Hygiene

2601 Agriculture Drive, PO Box 7996
Madison, WI 53707-7996

(800)442-4618 - FAX (608)224-6213
http://www.slh.wisc.edu

Environmental Health Division

636482003WSLH Sample:

LOD = Level of detection 
LOQ = Level of quantification (for PFAS the LOQ = MRL) 
ND = None detected. Results are less than the LOD 
F next to result = Result is between LOD and LOQ 
Z next to result = Result is between 0 (zero) and LOD  
if LOD=LOQ, Limits were not statistically derived

Test results for NELAP accredited tests are certified to meet the requirements of the NELAC standards. For a list of accredited
analytes 
see http://www.slh.wisc.edu/about/compliance/nelac-laboratory-accreditation
Results, LOD and LOQ values have been adjusted for analytical dilutions and percent moisture where applicable.
Results relate only to the items tested.
This Laboratory Report shall not be reproduced except in full, without written approval of the laboratory.
The water microbiology unit analyzes samples as received and not all samples are tested for preservation before analysis is
performed.

List of Abbreviations:

WDNR LAB ID:113133790 NELAP LAB ID:2091 EPA LAB ID:WI00007, WI00008 WI DATCP ID:105-415

Responsible Party
Inorganic Chemistry: Graham Anderson, Supervisor 608-224-6281
Metals: Graham Anderson, Supervisor 608-224-6281
Organics: Erin Mani, Supervisor 608-224-6269
Environmental Toxicology: Dawn Perkins, Supervisor 608-224-6230
Water Microbiology: Martin Collins, Supervisor 608-224-6239
Radiochemistry: David Webb, Division Director 608-224-6227

Page 6 of 16
Wednesday, October 19, 2022 12:06:33 PM

0000.25.2.WSLH.010236350Report ID:
B-828



Laboratory Report
Wisconsin State Laboratory of Hygiene

2601 Agriculture Drive, PO Box 7996
Madison, WI 53707-7996

(800)442-4618 - FAX (608)224-6213
http://www.slh.wisc.edu

Environmental Health Division

636482004WSLH Sample:

HEATHER LUTZOW
GAI CONSULTANTS
3313 S PACKERLAND DR SUITE E
DE PERE, WI  54115

356553

HEATHER LUTZOW
GAI CONSULTANTS
3313 S PACKERLAND DR SUITE E
DE PERE, WI  54115

Collection End: 8/3/2022 7:15:00 PM

Point or Outfall:

Project No:

Date Received:
Date Reported: Sample Depth:

8/11/2022
10/19/2022

Customer ID:

Report To: Invoice To:

Field #: HAYWARD-TAIL,ZM

Collection Start:  
Collected By:

County:

Sample Type:

Sample Reason:

Sample Location:

Sample Description:

LAURA SASS

58

SU-SURFACE WATER

NAMEKAGON 120 (BELOW LAKE
HAYWARD DAM)

POOL BELOW DAM

ID#: 10009811

Waterbody:

Program Code:
Region Code:

Analyte Result Units LOD LOQ

Environmental Toxicology

Analysis Method

10/18/22 00:00 10/18/22 00:00Prep Date: Analysis Date:

AbsentMussel Veliger Screen Mussel Veliger-
WDNR

Page 7 of 16
Wednesday, October 19, 2022 12:06:33 PM

0000.25.2.WSLH.010236350Report ID:
B-829



Laboratory Report
Wisconsin State Laboratory of Hygiene

2601 Agriculture Drive, PO Box 7996
Madison, WI 53707-7996

(800)442-4618 - FAX (608)224-6213
http://www.slh.wisc.edu

Environmental Health Division

636482004WSLH Sample:

LOD = Level of detection 
LOQ = Level of quantification (for PFAS the LOQ = MRL) 
ND = None detected. Results are less than the LOD 
F next to result = Result is between LOD and LOQ 
Z next to result = Result is between 0 (zero) and LOD  
if LOD=LOQ, Limits were not statistically derived

Test results for NELAP accredited tests are certified to meet the requirements of the NELAC standards. For a list of accredited
analytes 
see http://www.slh.wisc.edu/about/compliance/nelac-laboratory-accreditation
Results, LOD and LOQ values have been adjusted for analytical dilutions and percent moisture where applicable.
Results relate only to the items tested.
This Laboratory Report shall not be reproduced except in full, without written approval of the laboratory.
The water microbiology unit analyzes samples as received and not all samples are tested for preservation before analysis is
performed.

List of Abbreviations:

WDNR LAB ID:113133790 NELAP LAB ID:2091 EPA LAB ID:WI00007, WI00008 WI DATCP ID:105-415

Responsible Party
Inorganic Chemistry: Graham Anderson, Supervisor 608-224-6281
Metals: Graham Anderson, Supervisor 608-224-6281
Organics: Erin Mani, Supervisor 608-224-6269
Environmental Toxicology: Dawn Perkins, Supervisor 608-224-6230
Water Microbiology: Martin Collins, Supervisor 608-224-6239
Radiochemistry: David Webb, Division Director 608-224-6227

Page 8 of 16
Wednesday, October 19, 2022 12:06:34 PM

0000.25.2.WSLH.010236350Report ID:
B-830



Laboratory Report
Wisconsin State Laboratory of Hygiene

2601 Agriculture Drive, PO Box 7996
Madison, WI 53707-7996

(800)442-4618 - FAX (608)224-6213
http://www.slh.wisc.edu

Environmental Health Division

637981003WSLH Sample:

HEATHER LUTZOW
GAI CONSULTANTS
3313 S PACKERLAND DR SUITE E
DE PERE, WI  54115

356553

HEATHER LUTZOW
GAI CONSULTANTS
3313 S PACKERLAND DR SUITE E
DE PERE, WI  54115

Collection End: 8/3/2022 6:30:00 PM

Point or Outfall:

Project No:

Date Received:
Date Reported: Sample Depth:

8/11/2022
10/19/2022

Customer ID:

Report To: Invoice To:

Field #: Hayward - Res, WF

Collection Start:  
Collected By:

County:

Sample Type:

Sample Reason:

Sample Location:
Sample Description:

LAURA SASS

58

SU-SURFACE WATER

HAYWARD LAKE - DEEP HOLE
DNR'S DEEP HOLE STATION

ID#: 583131

Waterbody: 2725500

Program Code:
Region Code:

Analyte Result Units LOD LOQ

Environmental Toxicology

Analysis Method

10/19/22 00:00 10/19/22 00:00Prep Date: Analysis Date:

AbsentSpiny Waterflea Waterflea-WDNR

Page 5 of 12
Wednesday, October 19, 2022 3:47:39 PM

0000.25.2.WSLH.010237917Report ID:
B-831



Laboratory Report
Wisconsin State Laboratory of Hygiene

2601 Agriculture Drive, PO Box 7996
Madison, WI 53707-7996

(800)442-4618 - FAX (608)224-6213
http://www.slh.wisc.edu

Environmental Health Division

637981003WSLH Sample:

LOD = Level of detection 
LOQ = Level of quantification (for PFAS the LOQ = MRL) 
ND = None detected. Results are less than the LOD 
F next to result = Result is between LOD and LOQ 
Z next to result = Result is between 0 (zero) and LOD  
if LOD=LOQ, Limits were not statistically derived

Test results for NELAP accredited tests are certified to meet the requirements of the NELAC standards. For a list of accredited
analytes 
see http://www.slh.wisc.edu/about/compliance/nelac-laboratory-accreditation
Results, LOD and LOQ values have been adjusted for analytical dilutions and percent moisture where applicable.
Results relate only to the items tested.
This Laboratory Report shall not be reproduced except in full, without written approval of the laboratory.
The water microbiology unit analyzes samples as received and not all samples are tested for preservation before analysis is
performed.

List of Abbreviations:

WDNR LAB ID:113133790 NELAP LAB ID:2091 EPA LAB ID:WI00007, WI00008 WI DATCP ID:105-415

Responsible Party
Inorganic Chemistry: Graham Anderson, Supervisor 608-224-6281
Metals: Graham Anderson, Supervisor 608-224-6281
Organics: Erin Mani, Supervisor 608-224-6269
Environmental Toxicology: Dawn Perkins, Supervisor 608-224-6230
Water Microbiology: Martin Collins, Supervisor 608-224-6239
Radiochemistry: David Webb, Division Director 608-224-6227

Page 6 of 12
Wednesday, October 19, 2022 3:47:39 PM

0000.25.2.WSLH.010237917Report ID:
B-832



Laboratory Report
Wisconsin State Laboratory of Hygiene

2601 Agriculture Drive, PO Box 7996
Madison, WI 53707-7996

(800)442-4618 - FAX (608)224-6213
http://www.slh.wisc.edu

Environmental Health Division

637981004WSLH Sample:

HEATHER LUTZOW
GAI CONSULTANTS
3313 S PACKERLAND DR SUITE E
DE PERE, WI  54115

356553

HEATHER LUTZOW
GAI CONSULTANTS
3313 S PACKERLAND DR SUITE E
DE PERE, WI  54115

Collection End: 8/3/2022 7:25:00 PM

Point or Outfall:

Project No:

Date Received:
Date Reported: Sample Depth:

8/11/2022
10/19/2022

Customer ID:

Report To: Invoice To:

Field #: Hayward - Tail, WF

Collection Start:  
Collected By:

County:

Sample Type:

Sample Reason:

Sample Location:

Sample Description:

LAURA SASS

58

SU-SURFACE WATER

NAMEKAGON 120 (BELOW LAKE
HAYWARD DAM)

POOL BELOW DAM

ID#: 10009811

Waterbody:

Program Code:
Region Code:

Analyte Result Units LOD LOQ

Environmental Toxicology

Analysis Method

10/19/22 00:00 10/19/22 00:00Prep Date: Analysis Date:

AbsentSpiny Waterflea Waterflea-WDNR

Page 7 of 12
Wednesday, October 19, 2022 3:47:40 PM

0000.25.2.WSLH.010237917Report ID:
B-833



Laboratory Report
Wisconsin State Laboratory of Hygiene

2601 Agriculture Drive, PO Box 7996
Madison, WI 53707-7996

(800)442-4618 - FAX (608)224-6213
http://www.slh.wisc.edu

Environmental Health Division

637981004WSLH Sample:

LOD = Level of detection 
LOQ = Level of quantification (for PFAS the LOQ = MRL) 
ND = None detected. Results are less than the LOD 
F next to result = Result is between LOD and LOQ 
Z next to result = Result is between 0 (zero) and LOD  
if LOD=LOQ, Limits were not statistically derived

Test results for NELAP accredited tests are certified to meet the requirements of the NELAC standards. For a list of accredited
analytes 
see http://www.slh.wisc.edu/about/compliance/nelac-laboratory-accreditation
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1.0 INTRODUCTION 

EnviroScience, Inc. was contracted by Mead & Hunt to perform freshwater mussel studies at the 

Hayward Hydroelectric Project (Project) in Sawyer County, Wisconsin. The Project is located on 

the Namekagon River in Hayward, Wisconsin (Figure 1). Northern States Power Company – 

Wisconsin, a Wisconsin corporation (NSPW or Licensee/Applicant), operates and maintains the 

Project under a Federal Energy Regulatory Commission (FERC) license, which expires in 

November 2025. NSPW must submit a final license application no later than November 30, 2023, 

to obtain a subsequent license for continued operation of the Project (FERC Project No. 2417).  

The Namekagon River is a tributary of the St. Croix River and harbors a diverse mussel 

assemblage. Thirteen (13) species have been reported from the Namekagon River in Sawyer 

County, including one Wisconsin species of special concern (Elktoe [Alasmidonta marginata]); 

however, all observations are dated on or before 1995. No recent survey information was 

available at the time of this report (Table 1; WDNR, 2018). No federally listed threatened or 

endangered species are known to occur in this reach of the Namekagon River (Table 1). 

Freshwater mussels residing near the Project may be affected by continued operation of the 

facility. Flow modifications upstream or downstream of the Project may alter habitat for mussels, 

and mussels occurring in the reservoir may become stranded during drawdown events. The 

Wisconsin Department of Natural Resources (WDNR) requested that a mussel survey be 

completed as part of the FERC relicensing process. The objective of the survey was to 

characterize mussel habitat and determine mussel abundance and species richness in the Project 

vicinity. Data collected from this survey provides information on the baseline conditions for mussel 

density, diversity, and habitat in the Project area. 

2.0 METHODS 

Mussel survey methods were developed in accordance with the 2015 WDNR Guidelines for 

Sampling Freshwater Mussels in Wadeable Streams (Guidelines; Piette, 2015). Mussel studies 

included field surveys of two riverine reaches, one above and one below the Hayward Dam. 

Surveys were led by a Wisconsin permitted malacologist and were conducted according to the 

survey plan approved by WDNR (Appendix A). 

2.1 RIVERINE SURVEYS 

Mussel studies were conducted within riverine habitat near the Project. Reach 1 (upstream reach) 

began approximately 430 meters (m) upstream of the State Highway 77 bridge and extended 

1,000 m upstream. Reach 2 (downstream reach) began at the canoe portage put-in (near the 

intersection of S. 1st St. and S. Florida Ave.) downstream of the tailrace and extended 1,000 m 

downstream (Figure 1). 

Within each reach, a series of transects extending bank to bank was established every 100 m, 

creating a series of 10 possible transects per reach. Transects were numbered sequentially from 

downstream to upstream, and a random number function in Microsoft Excel was used to select 

five transects for the survey within each reach.  

Searches along each transect were conducted in 10-m segments and extended 0.5 m on each 

side of the transect. Each transect was evaluated for mussels using an adaptive sampling 

approach. First, a rapid visual search was conducted and entailed an initial search of 0.2 minutes 
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per m2 (min/m2) along each 10-m segment to determine if mussels were present (living or shell 

material). If mussels were present in a segment, a semi-quantitative search was triggered and 

the search time was extended to 1 min/m2. If no mussels or evidence of mussels was observed 

in the rapid visual search, no additional effort was expended in that segment. During the semi-

quantitative search, divers visually searched, probed the substrate, and turned over rocks to 

detect small, burrowed mussels. 

General stream conditions and morphology were recorded within the study area. Water depth and 

river bottom substrate composition using the Wentworth Scale (% observed of silt, sand, gravel, 

etc.; Wentworth, 1922) were recorded for each 10-m transect segment. In addition, a general 

description of mussel habitat characteristics in the Project boundary was recorded. The Aquatic 

Habitat Classification on the St. Croix National Scenic Riverway (Wan et al., 2007) was referenced 

for habitat and substrate classification. 

2.2 DATA AND MUSSEL HANDLING 

Live mussels were kept submersed in ambient river water and kept cool and moist during 

processing. All live mussels were identified to species, counted, measured (length in millimeters), 

aged (external annuli count), and sexed (sexually dimorphic species only) by the team 

malacologist. Dead shell specimens were scored as fresh dead (dead less than one 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 and 

reported. Datasheets were populated and summarized per the Mussel Survey Summary Tables 

provided in Appendix 2 of the mussel study plan provided by Mead & Hunt. Mussel taxonomy 

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

3.0 RESULTS AND DISCUSSION 

The mussel survey was conducted on June 19, 2022. Discharge on the Namekagon River at 

Leonards, WI (USGS 05331833) was 117 cubic feet per second. Maximum visibility was greater 

than 1 m, and the water temperature was approximately 18.9° Celsius (66° Fahrenheit). 

Photographs of sampling sites and species encountered are provided in Appendix B. 

3.1 REACH 1 (UPSTREAM) 

The upstream portion of Reach 1 was riverine and consisted of a shallow run with moderate 

current velocity. The lower portion of Reach 1 was located at the confluence with Hayward Lake 

where the river was wider and current velocity was low. The surrounding land was primarily 

residential areas (29%) and forest (34%; USEPA, 2022a). Submerged vegetation was present in 

small amounts near the banks in the upstream portion of the reach but was more abundant in the 

downstream portion.  

Transects 1, 2, 6, 7, and 8 were randomly selected for sampling in Reach 1. Transects 6, 7, and 

8 were the upstream-most transects sampled and were within the shallow run habitat. Substrate 

along all three transects consisted of a mix of cobble, gravel, and sand and most closely aligned 

with substrate composition code 7 (abundant fine substrate, gravel, pebbles, and cobbles) in Wan 

et al. (2007). Woody debris and submerged aquatic vegetation were also present in some transect 

segments. Water depth did not exceed 0.9 m (3 feet [ft]) along these transects (Table 2; Figure 

2). 
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Habitat along Transects 1 and 2 differed from the upstream transects. Depth reached a maximum 

of 1.2 m (4 ft) in the thalweg (deepest course along the length of the reach) along the right 

descending bank but did not exceed 0.9 m (3 ft) in most segments. Substrate in the thalweg 

contained mixed sand, clay, and silt. Transect 2 also spanned a shallow muddy area between the 

thalweg and the left descending bank which consisted almost entirely of silt, clay, and submersed 

aquatic vegetation (Table 2; Figure 2). Substrate along Transects 1 and 2 most closely 

corresponded with substrate composition code 1 (abundant fine substrate) in Wan et al. (2007). 

No live mussels were collected in Reach 1. Weathered dead or subfossil shells of Threeridge 

(Amblema plicata), Wabash Pigtoe (Fusconaia flava), and Fatmucket (Lampsilis siliquoidea) were 

collected from Transect 6, and shells of the same species were observed atop the substrate while 

walking between transects (Table 3). The invasive Chinese Mystery Snail (Cipangopaludina 

chinensis) was abundant in both the coarse substrate observed from Transects 6 through 8 and 

the soft clay and silt substrate from Transects 1 and 2. 

3.2 REACH 2 (DOWNSTREAM) 

Reach 2 primarily consisted of a shallow glide/run with heterogeneous substrate and moderate 

current velocity. The streambanks were low and gradually sloping. While the riparian zones of 

both banks were forested throughout most of the reach (9%), surrounding land use was primarily 

commercial and residential (42%; USGS, 2022b). A series of wood piles spanned the width of the 

river near the upstream end of the reach. 

Transects 2, 3, 4, 8, and 9 were randomly selected for sampling in Reach 2. Although some 

substrate variation was observed among the sampled transects, conditions were generally similar 

across all five. Substrate was comprised primarily of mixed cobble, gravel, and sand and most 

closely aligned with substrate composition code 7 (abundant fine substrate, gravel, pebbles, and 

cobbles) in Wan et al. (2007). Sand was generally more abundant near the banks while some 

transect segments featured small proportions of boulder, woody debris, and submerged 

vegetation. Maximum observed depth was 0.9 m (3 ft; Table 2; Figure 3). 

A total of 373 live mussels of 10 species were collected in Reach 2 (Table 3). Mucket (Actinonaias 

ligamentina; 29.5%) and Fluted Shell (Lasmigona costata; 16.9%) were the most abundant 

species collected; Plain Pocketbook (Lampsilis cardium), Spike (Eurynia dilatata), Creeper 

(Strophitus undulatus), and Wabash Pigtoe (Fusconaia flava) were also commonly encountered. 

One Wisconsin species of special concern, Elktoe, was also present. Although species relative 

abundance varied somewhat among the transects, 7 of the 10 species were present on all five 

transects. 

Mussel abundance was lowest along Transect 2, with only 37 individuals collected and ranged 

from 77 to 92 individuals in the remaining four transects. Surface density ranged from 1.23 

mussels/m2 on Transect 2 to 3.40 mussels/m2 on Transect 3 and averaged 2.66 mussels/m2 over 

all sampled transects (Table 3). Live mussels were present in all transect segments sampled 

except the left descending bank segments of Transects 2 and 4 (Figure 4). 

Mussel community metrics for Reach 2 are summarized in Table 3. All but one individual had >5 

external annuli; this may be due in part to the inherent bias of semi-quantitative sampling toward 

larger individuals. Simpson’s diversity was 0.84 and Pielou’s evenness was 0.34. The cumulative 

species curve suggests that additional species may be present in the reach. Based on the 
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trendline equation, 70 additional individuals would need to be collected to yield one additional 

species (Figure 5). 

4.0 CONCLUSIONS 

No live mussels were collected in Reach 1 upstream of Hayward Lake. The fine substrate 

observed in Transects 1 and 2 does not provide high-quality mussel habitat. The heterogeneous 

substrate and more moderate current velocity in Transects 6 – 8 may provide more suitable 

habitat, and relic shells were observed in this portion of the reach, suggesting that mussels may 

occur in low abundance in the upstream portion of Reach 1. 

In contrast, a total of 373 live mussels of 10 species were collected in Reach 2, including one 

Wisconsin species of special concern. Mussels were present along all five sampled transects, 

and relic shells and live individuals were observed in the substrate while walking between 

transects as well. Habitat along the transects was characterized by heterogeneous substrate 

(cobble, gravel, sand) and moderate current velocity, and most of this reach appears to provide 

suitable habitat for mussels. 
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Species Common Name Status 
1

Year of Observation 
2

Pleurobemini

Eurynia dilatata Spike 1987

Fusconaia flava Wabash Pigtoe 1995

Pleurobema sintoxia Round Pigtoe 1995

Lampsilini

Actinonaias ligamentina Mucket 1987

Lampsilis cardium Plain Pocketbook 1987

Lampsilis siliquoidea Fatmucket 1995

Ligumia recta Black Sandshell 1987

Anodontini

Alasmidonta marginata Elktoe SC/P 1987

Anodontoides ferussacianus Cylindrical Papershell 1987

Lasmigona compressa Creek Heelsplitter 1995

Lasmigona costata Fluted Shell 1995

Pyganodon grandis Giant Floater 1987

Strophitus undulatus Creeper 1995

Total No. Species 13

1
 SC/P = Wisconsin species of special concern (protected; WDNR, 2021)

2
 WDNR (2018)

Table 1. Mussel species reported from the Namekagon River in Sawyer County, Wisconsin.
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Table 2. Habitat characteristics observed in Hayward riverine surveys, Namekagon River, 2022.

Reach Depth (m) Bedrock Boulder Cobble Gravel Sand Mud Silt LWD Veg. Shell Detritus

T1 0-10 0.61 0 0 0 30 40 0 10 10 10 0 0

T1 10-20 0.91 0 10 10 0 40 0 40 0 0 0 0

T1 20-30 0.91 0 0 0 0 0 70 20 0 10 0 0

T1 30-40 0.91 0 0 0 0 0 80 15 0 5 0 0

T1 40-50 0.91 0 0 0 0 0 60 20 0 20 0 0

T1 50-60 1.22 0 0 0 0 20 0 30 10 40 0 0

T1 60-70 1.22 0 0 0 10 40 0 20 0 30 0 0

T1 70-80 0.91 0 0 0 0 20 0 70 0 10 0 0

T2 0-10 0.91 0 0 0 0 40 50 0 0 10 0 0

T2 10-20 0.91 0 0 0 0 40 50 0 0 10 0 0

T2 20-30 0.91 0 0 0 0 40 50 0 0 10 0 0

T2 30-40 0.91 0 0 0 0 40 50 0 0 10 0 0

T2 40-50 0.61 0 0 0 0 30 60 0 0 10 0 0

T2 50-60 0.61 0 0 0 0 20 70 0 0 10 0 0

T2 60-70 0.61 0 0 0 0 10 80 0 0 10 0 0

T2 70-80 0.30 0 0 0 0 0 90 0 0 10 0 0

T2 80-90 0.30 0 0 0 0 0 90 0 0 10 0 0

T2 90-100 0.30 0 0 0 0 0 90 0 0 10 0 0

T2 100-110 0.30 0 0 0 0 0 90 0 0 10 0 0

T2 110-120 0.30 0 0 0 0 0 90 0 0 10 0 0

T2 120-130 0.30 0 0 0 0 0 90 0 0 10 0 0

T2 130-140 0.61 0 0 0 0 0 90 0 0 10 0 0

T2 140-150 0.61 0 0 0 0 0 50 0 0 50 0 0

T2 150-160 0.61 0 0 0 0 0 80 0 0 20 0 0

T6 0-10 0.30 0 5 30 20 40 0 0 5 0 0 0

T6 10-20 0.91 0 0 20 40 20 0 0 20 0 0 0

T6 20-30 0.91 0 0 0 30 50 0 0 0 20 0 0

T6 30-40 0.91 0 0 20 20 30 0 0 0 30 0 0

Transect/Segment

Substrate Composition (%)

Reach 1 

(US)

Reach 1 

(US)

Reach 1 

(US)
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Table 2. Habitat characteristics observed in Hayward riverine surveys, Namekagon River, 2022.

Reach Depth (m) Bedrock Boulder Cobble Gravel Sand Mud Silt LWD Veg. Shell DetritusTransect/Segment

Substrate Composition (%)

T7 0-10 0.46 0 0 30 40 20 0 0 10 0 0 0

T7 10-20 0.76 0 0 20 30 50 0 0 0 0 0 0

T7 20-30 0.91 0 0 10 50 40 0 0 0 0 0 0

T7 30-35 0.30 0 0 10 50 40 0 0 0 0 0 0

T8 0-10 0.46 0 0 20 20 40 0 10 10 0 0 0

T8 10-20 0.46 0 0 20 40 40 0 0 0 0 0 0

T8 20-30 0.46 0 0 20 40 30 0 0 0 10 0 0

T8 30-40 0.46 0 0 30 40 20 0 0 0 10 0 0

T8 40-50 0.46 0 0 20 40 20 0 10 10 0 0 0

T2 0-10 0.61 0 0 50 30 10 0 0 10 0 0 0

T2 10-20 0.61 0 0 50 30 20 0 0 0 0 0 0

T2 20-30 0.61 0 0 0 10 80 0 0 0 0 10 0

T3 0-10 0.61 0 0 50 40 10 0 0 0 0 0 0

T3 10-20 0.91 0 0 40 40 20 0 0 0 0 0 0

T3 20-25 0.61 0 0 50 30 20 0 0 0 0 0 0

T4 0-10 0.61 0 0 50 30 20 0 0 0 0 0 0

T4 10-20 0.91 0 10 50 30 10 0 0 0 0 0 0

T4 20-25 0.30 0 30 0 0 50 0 0 0 20 0 0

T8 0-10 0.91 0 0 20 30 40 0 0 10 0 0 0

T8 10-20 0.91 0 0 10 30 50 0 0 10 0 0 0

T8 20-30 0.91 0 0 0 10 60 0 0 30 0 0 0

T9 0-10 0.61 0 0 40 30 20 0 0 10 0 0 0

T9 10-20 0.61 0 0 0 80 10 0 0 0 10 0 0

T9 20-30 0.30 0 0 40 40 20 0 0 0 0 0 0

US = upstream; DS = downstream, LWD = large woody debris

Reach 2 

(DS)

Reach 2 

(DS)

Reach 2 

(DS)

Reach 2 

(DS)

Reach 2 

(DS)

Reach 1 

(US)

Reach 1 

(US)

B-856



Freshwater Mussel Study for the Hayward Hydroelectric Project

FERC No. 2417

ES Project No. 16082

Table 3. Summary of effort and mussels collected in Hayward riverine surveys, Namekagon River, 2022.

Species Common Name T1 T2 T6 T7 T8 Total % T2 T3 T4 T8 T9 Total % Total %

Amblemini

Amblema plicata Threeridge - - WD - - WD - - - - - - - - -

Pleurobemini

Eurynia dilatata Spike - - - - - - - 2 17 16 2 - 37 9.9 37 9.9

Fusconaia flava Wabash Pigtoe - - WD - - WD - 2 6 9 8 10 35 9.4 35 9.4

Lampsilini

Actinonaias ligamentina Mucket - - - - - - - 18 29 20 23 20 110 29.5 110 29.5

Lampsilis cardium Plain Pocketbook - - - - - - - 2 6 10 9 13 40 10.7 40 10.7

Lampsilis siliquoidea Fatmucket - - SF - - SF - 5 3 2 4 7 21 5.6 21 5.6

Ligumia recta Black Sandshell - - - - - - - 2 3 5 7 1 18 4.8 18 4.8

Anodontini

Alasmidonta marginata Elktoe - - - - - - - 2 1 5 1 1 10 2.7 10 2.7

Lasmigona costata Fluted Shell - - - - - - - 4 15 4 23 17 63 16.9 63 16.9

Pyganodon grandis Giant Floater - - - - - - - - - 1 1 - 2 0.5 2 0.5

Strophitus undulatus Creeper - - - - - - - - 5 5 14 13 37 9.9 37 9.9

Total Abundance 0 0 0 0 0 0 - 37 85 77 92 82 373 100.0 373 100.0

Live Species 0 0 0 0 0 0 8 9 10 10 8 10

Effort (m
2
) 80 160 40 35 50 365 30 25 25 30 30 140 505

Surface Density (no./m
2
) 0.00 0.00 0.00 0.00 0.00 0.00 1.23 3.40 3.08 3.07 2.73 2.66 0.739

% ≤5 external annuli - 0.27

Simpson's Diversity - 0.84

Pielou's Evenness - 0.34

WD = weathered dead shell; SF = sub-fossil shell

Reach 1 (Upstream) Reach 2 (Downstream) Total
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Reach 2
46.003673, -91.486097

Reach 1
46.016161, -91.453116

Basemap courtesy of National Geographic Society (2013).
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Figure 1.  Hayward Project Location on
USGS 7.5-minute Topographic Map of

Hayward Quadrangle.
Sawyer County, Wisconsin. 
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Figure 2.  Substrate and Depth for the
Hayward Project Reach One

on the Namekagon River.
Sawyer County, Wisconsin.
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Figure 3.  Substrate and Depth for the
Hayward Project Reach Two

on the Namekagon River.
Sawyer County, Wisconsin.

°Survey Transect
Riverine Reach Study Area

Observed
Substrate (%)

Boulder
Clay
Cobble
Gravel
Sand
Shell
Silt
Vegetation
Wood

0 300 600150 Feet

0 100 20050 Meters

Depth (m)
!( 0.30
!( 0.31 - 0.46
!( 0.47 - 0.76
!( 0.77 - 0.91
!( 0.92 - 1.22

B-860



!(
!(

!(

!(
!(
!(

!(
!(
(

!(
!(

!(

!(
!(

!(

NN aa mm eekkaagg oo nn RR ii vv ee rr

T2

T8

T3

T5

T7

T1
0

T6

T1

T4

T9

Basemap courtesy of Esri.

Da
te:

 8/
24

/20
22

    
    

  P
ath

: P
:\1

0_
Pr

oje
cts

\M
\M

ea
d-a

nd
-H

un
t\4

80
M\

16
08

2_
W

isc
on

sin
_M

us
se

ls\
16

08
2_

GI
S\

Ma
p4

_M
us

se
ls_

R2
_H

ay
wa

rd.
mx

d

Figure 4.  Mussel Abundance for the
Hayward Project Reach Two

on the Namekagon River.
Sawyer County, Wisconsin.
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Figure 5. Cumulative species curve for Hayward Project Reach Two on the Namekagon River. 
Sawyer County, Wisconsin 
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Appendix A 

Scientific Collecting Permits and Survey Plan 
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July 30, 2021 
 
 
Emily Grossman 
EnviroScience, Inc 
2977 Hwy K #226 
O'Fallon, MO 63368 
 

Subject: WI E/T Permit Enclosed 
 
Dear Emily: 
 
With this letter we are updating your ET Species Permit #1130, per your request, as follows: 
 
Species added to permit for removal and relocation to nearest suitable habitat outside impacted area: 

o All Wisconsin threatened/endangered mussel species, collected as encountered on projects. Live 
mussels will be returned to the wild. Dead shells may be retained as vouchers and deposited in a 
reference collection, if permitted. 

 
These updates are now part of your WI E/T Permit and will expire along with your original permit.  Updated 
conditions are attached to this letter. 
 
Please keep this letter and your E/T permit with you when conducting activities involving species listed on your 
permit. 
 
Thank you for your efforts on behalf of Wisconsin’s endangered and threatened resources. 
 
Sincerely, 
 
 
 
Drew Feldkirchner 
Bureau Director  

 
 

Tony Evers, Governor 
Preston D. Cole, Secretary 
 Telephone 608-266-2621 
Toll Free 1-888-936-7463 

State of Wisconsin 
DEPARTMENT OF NATURAL RESOURCES 
101 S. Webster Street 
Box 7921 
Madison WI  53707-7921 

 dnr.wi.gov 
wisconsin.gov 
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Wisconsin Endangered and Threatened Species Permit Conditions 

The following conditions apply to Wisconsin E/T Species Permit #1130 issued to Emily Grossman: 
 
1. Bureau of Natural Heritage Conservation Mussels should not be surveyed when water temperatures are less than 

40 º F and air temperatures are less than 32º F. 

2. Permit holder must follow equipment disinfection protocols at outlined in WDNR Manual Code 9183.1, found online 
at the DNR public site.  

3. Permit holder agrees to follow Mussel Relocation Protocol (if applicable) and Wisconsin Wadeable Protocol for Mussel 
Sampling unless approved by the DNR species expert. 

4. If you anticipate encountering a federally listed mussel species while conducting mussel surveys, a federal permit may 
also be required. For further information, contact U.S. Fish and Wildlife Service, Twin Cities Field Office at 
(952) 252-0092. 

5. If a federally listed species is not anticipated, but is encountered during a survey or relocation, the surveyor must 
contact the U.S. Fish and Wildlife Service’s Twin Cities Field Office (612) 725-3548 ext. 2206) within 24 hours of the 
encounter, unless the surveyor is already authorized to handle the species under a federal permit. 

6. Permit holder must contact Lisie Kitchel (608) 266-5248) prior to conducting field work for each new project. 

 
USACE GUIDELINES  
1. Target and non-target species should be returned to point of capture, unless the project involves relocation. If the 

project involves relocation, please contact Lisie Kitchel (608) 266-5248). 

2. Mussels should not be surveyed when water temperatures are less than 40 º F and air temperatures are less than 
32º F. 

3. It is recommended to follow the equipment disinfection protocols for aquatic invasives as outlined in WDNR Manual 
Code 9183.1, found online at the DNR public site.  

4. It is recommended to follow the Mussel Relocation Protocol (if applicable) and Wisconsin Wadeable Protocol for 
Mussel Sampling. 
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Emily Grossman

From: Kitchel, Lisie E - DNR <Lisie.Kitchel@wisconsin.gov>

Sent: Monday, June 6, 2022 3:00 PM

To: Emily Grossman; Weinzinger, Jesse J - DNR

Cc: Becca Winterringer

Subject: RE: Mussel survey plans

Emily – all three look good, the only thing I would add would be to please note if there is an obvious 
‘drawdown zone’ in any of the river reaches as a result of either consistent drawdownd or seasonal 
drawdownd where no mussels are present due to being dewatered, the classic ‘bathtub ring’, to document 
habitat that is impacted by operation or seasonal maintenance.  This is especially important for the Gile 
Flowage which has a significant drawdown. 
By document I mean not just if its present but the extent to which it occurs, 1 foot, 2 feet, 1 meter, etc. in 
width, or however best to describe it, not if it is not present. 
Hope that is clear, give me a call if you want to discuss. 
 
Have fun in northern Wisconsin!! 
 

Lisie Kitchel 
Conservation Biologist 
Bureau of Natural Heritage Conservation 
Wisconsin Department of Natural Resources 
101 S. Webster St. 
Madison, WI  53707 
Cell Phone: (608-220-5180 
 

 dnr.wi.gov 

     

 

From: Emily Grossman <egrossman@enviroscienceinc.com>  
Sent: Monday, June 6, 2022 11:26 AM 
To: Kitchel, Lisie E - DNR <Lisie.Kitchel@wisconsin.gov>; Weinzinger, Jesse J - DNR <Jesse.Weinzinger@wisconsin.gov> 
Cc: Becca Winterringer <bwinterringer@enviroscienceinc.com> 
Subject: Mussel survey plans 
 

CAUTION: This email originated from outside the organization.  
Do not click links or open attachments unless you recognize the sender and know the content is safe. 

 

Lisie and Jesse, 
 
EnviroScience was recently contracted by Mead and Hunt to conduct mussel surveys for four hydropower 
licensing/relicensing projects in northern Wisconsin. The locations and survey plans include: 

 Hayward Lake and Trego Lake, Namekagon River near Hayward & Trego 
 White River Flowage, White River near Ashland 
 Gile Flowage, W. Fork Montreal River near Gile 
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Fieldwork will be led by either me (WI E/T permit #1130) or Becca Winterringer (WI E/T permit #1164). Per our 
permits, we wanted to notify you that we’ll be conducting the surveys and request your review of the survey 
plans to ensure they’re adequate. Based on the RFP we received, it looks like Mead and Hunt may have 
already discussed the survey methods with WIDNR, but please take a look at the attached plans and let me 
know if you have any comments or questions. We are hoping to start fieldwork in the next couple weeks, if 
possible, in order to complete the White River site before a planned drawdown of this reservoir in early July. 
 
Again, please let me know if you have any questions/comments or need any additional info.  
 
Thank you! 
 
Emily Grossman  
Senior Scientist/Project Manager 

 
5070 Stow Road, Stow, OH 44224 | EnviroScienceInc.com 
O. 800.940.4025 | C. 847.269.4159 | 24-HR 888.866.8540  

OH | TN | VA | WV | NC    
Meet our new team in North Carolina! 
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1  

1.0 PROJECT OVERVIEW 

EnviroScience, Inc. is pleased to submit this survey plan to the Wisconsin Department of Natural 

Resources (WDNR) on behalf of Mead & Hunt to perform freshwater mussel studies associated 

with the Federal Energy Regulatory Commission (FERC) relicensing process for the Hayward 

Hydroelectric Project (FERC Project No. 2417) and Trego Hydroelectric Project (FERC Project 

No. 2711). Northern States Power Company – Wisconsin, d/b/a Xcel Energy 

(Licensee/Applicant), is required to evaluate existing freshwater mussel resources and potential 

impacts to freshwater mussel resources associated with continued project operations. The 

Hayward project is located on the Namekagon River near Hayward, Sawyer County, Wisconsin. 

The Trego project is located on the Namekagon River near Trego, Washburn County, Wisconsin. 

2.0 MUSSEL SURVEY SCOPE OF WORK   

TASK ONE: MUSSEL STUDIES 

Mussel survey methods were developed following the 2015 WDNR Guidelines for Sampling 

Freshwater Mussels in Wadeable Streams (Guidelines; Piette, 2015). Mussel studies will include 

field surveys of two riverine reaches at each project location. One reach will be located upstream 

of the impoundment, and one will be downstream of the project powerhouse. The upstream and 

downstream boundaries of each reach will be defined as follows: 

• Hayward Hydroelectric Project (22 MHT Work Scope): Reach 1 will begin approximately 

430 m above the Highway 77 bridge and extend 1,000 m upstream. Reach 2 will begin at 

the canoe portage put-in and will extend 1,000 m downstream. 

• Trego Hydroelectric Project (22 MHT Work Scope): Reach 1 will begin at the Wagon 

Bridge Road crossing and extend 1,000 m downstream. Reach 2 will begin 45 m below 

the Trego Dam and extend 1,000 m downstream. 

Within each reach, a series of transects extending bank to bank will be established every 100 m, 

creating a series of 10 possible transects per reach. Transects will be numbered sequentially from 

downstream to upstream, and a random number selector will be used to select five transects for 

the survey within each reach.  

Searches along each transect will be conducted in 10-m segments and will extend 0.5 m on each 

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

will be performed within each segment. The rapid visual search will entail an initial search of 0.2 

minutes per m2 (min/m2) along each 10-m segment to determine if mussels are present. If mussels 

are present in a segment, a semi-quantitative search will be triggered, and the time will be 

extended to 1 min/m2. During the semi-quantitative search, divers will visually search, probe the 

substrate, and turn over rocks to detect small, burrowed mussels. 

EnviroScience will record general stream conditions and morphology within the study area and 

will reference the Aquatic Habitat Classification on the St. Croix National Scenic Riverway (Wan 

et al., 2007) for methodology and classifications. Water depth and river bottom substrate 

composition using the Wentworth Scale (% observed of silt, sand, gravel, etc.) will be recorded. 

The survey will be conducted only when visibility at depth is at least 20 inches. In addition, a 

general description of mussel habitat in the project boundary will be provided.  
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Data and Mussel Handling 
Live mussels found will be kept submersed in ambient river water and kept cool and moist during 

processing. All live mussels will be identified to species, counted, measured (length in 

millimeters), aged (external annuli count), and sexed (sexually dimorphic species only) by the 

team malacologist. Dead shell specimens will be scored as fresh dead (dead less than one 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 will be recorded and 

reported. Datasheets will be populated and summarized per the Mussel Survey Summary Tables 

provided in Appendix 2 of each mussel study plan provided by Mead & Hunt. Mussel taxonomy 

will follow the names presented by Williams et al., 2017. 

If any living or dead federal or state-listed species are encountered, EnviroScience will notify 

Mead & Hunt immediately; per surveyor collection permits, WDNR, the National Park Service 

(NPS), and the U.S. Fish & Wildlife Service (USFWS) will be notified within 24 hours. No live 

mussels will be harmed or taken during this project. Any specimens of federally listed species that 

are encountered will be individually hand placed in their original locations. 

TASK TWO: REPORTING 

EnviroScience will provide Mead & Hunt with draft reports for the Hayward and Trego projects for 

review within 30 days of completion of fieldwork or by October 31, 2022, whichever occurs first. 

Final draft reports for each project for distribution to the relicensing participants will be completed 

within seven days after receiving Mead & Hunt’s comments. EnviroScience will review and 

address participant comments and provide a final study report within 30 days of receiving 

participant comments from Mead & Hunt. 

Each report will include a description of mussel survey activities and the prescribed Mussel 

Survey Summary Tables of all data collected, including mussel species numbers, sizes, and 

distribution within the study area. GIS-based mapping will provide further visual presentations of 

the findings of the survey. Geo-referenced photos and GIS shapefiles will be provided 

electronically to Mead & Hunt. 

MUSSEL SURVEY SCHEDULE 

Field work will be initiated following coordination with WDNR, receipt of permits, and when 

suitable weather and river conditions allow. Normal to low water conditions and good visibility 

must occur to conduct field work; project activities will be planned accordingly. Fieldwork is 

tentatively planned for mid-June 2022. 
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Photographic Record 

 

 

Appendix B. Index of photo locations, Hayward Mussel Survey, June 2022. 

         

  Coordinates   

  UTM Zone 15N  NAD 1983   

Photo No.   Northing Easting   Latitude Longitude   View direction 

         

Photo 1  5096967 619719  46.01581 -91.45344  South 

Photo 2  5097182 619775  46.01774 -91.45266  Northeast 

Photo 3  5097237 619857  46.01822 -91.45159  Southwest 

Photo 4  5097329 619817  46.01905 -91.45209  Northwest 

Photo 5  5095351 616891  46.00176 -91.49036  Southwest 

Photo 6  5095745 617246  46.00525 -91.48567  North 

Photo 7  5095745 617246  46.00525 -91.48567  South 

Photo 8  5095837 617266  46.00607 -91.48540  Northeast 

Photo 9  5095837 617266  46.00607 -91.48540  West 

Photo 10  5095349 616856  46.00175 -91.49081  N/A 

Photo 11  5095349 616856  46.00175 -91.49081  N/A 

Photo 12  5095349 616856  46.00175 -91.49081  N/A 

Photo 13  5095349 616856  46.00175 -91.49081  N/A 

Photo 14  5095349 616856  46.00175 -91.49081  N/A 

Photo 15  5095745 617246  46.00525 -91.48567  N/A 

Photo 16  5095349 616856  46.00175 -91.49081  N/A 

Photo 17  5095349 616856  46.00175 -91.49081  N/A 

Photo 18  5095645 617232  46.00435 -91.48588  N/A 

Photo 19  5095387 616948  46.00207 -91.48962  N/A 

Photo 20  5097187 619767  46.01778 -91.45277  N/A 
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Photo 1.  Reach 1, view looking downstream toward Transect 2. 

 
 

 
Photo 2.  Reach 1, view looking upstream from Transect 6. 
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Hayward Hydroelectric Project Mussel Survey 
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Photographed June 19, 2022 
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Photo 3.  Reach 1, view looking downstream from Transect 7. 

 
 

 
Photo 4.  Reach 1, view looking upstream from Transect 8. 
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Photo 5.  Reach 2, view looking downstream toward Transect 2. 

 
 

 
Photo 6. Reach 2, view looking upstream at old wood piles above Transect 9. 
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Photographed June 19, 2022 
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Photo 7. Reach 2, view looking downstream from Transect 9. 

 
 

 
Photo 8. Reach 2, view looking upstream from Transect 10. 
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Photo 9. Reach 2, view looking toward the right descending bank at Transect 10. 

 

 
Photo 10. Representative photo of Mucket (Actinonaias ligamentina) collected in the study area. 
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Photographed June 19, 2022 
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Photo 11. Representative photo of Elktoe (Alasmidonta marginata) collected in the study area. 

 

 
Photo 12. Representative photo of Spike (Eurynia dilatata) collected in the study area. 
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Photographed June 19, 2022 
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Photo 13. Representative photo of Wabash Pigtoe (Fusconaia flava) collected in the study area. 

 
 

 
Photo 14. Representative photo of Plain Pocketbook (Lampsilis cardium) collected in the study 

area. 

 

B-886



Hayward Hydroelectric Project Mussel Survey 
Hayward, Wisconsin 
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Photo 15. Representative photo of Fatmucket (Lampsilis siliquoidea) collected in the study area. 

 
 

 
Photo 16. Representative photo of Fluted Shell (Lasmigona costata) collected in the study area. 
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Photographed June 19, 2022 
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Photo 17. Representative photo of Black Sandshell (Ligumia recta) collected in the study area. 

 

 
Photo 18. Representative photo of Giant Floater (Pyganodon grandis) collected in the study 

area. 
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Photographed June 19, 2022 
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Photo 19. Representative photo of Creeper (Strophitus undulatus) collected in the study area. 

 

 
Photo 20. Representative photo of invasive Chinese Mystery Snail (Cipangopaludina chinensis) 

collected in Reach 1. 
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1.0 INTRODUCTION 

EnviroScience, Inc. was contracted by Mead & Hunt to perform freshwater mussel studies at the 

Trego Hydroelectric Project (Project) in Washburn County, Wisconsin. The Project is located on 

the Namekagon River near Trego, Wisconsin (Figure 1). Northern States Power Company – 

Wisconsin, a Wisconsin corporation (NSPW or Licensee/Applicant), holds a current license issued 

by the Federal Energy Regulatory Commission (FERC) to operate and maintain the Project. The 

current license expires in November 2025. NSPW must submit a final license application no later 

than November 30, 2023, to obtain a subsequent license (FERC Project No. 2711).  

The Namekagon River is a tributary of the St. Croix River and harbors a diverse mussel 

assemblage. Twenty-three (23) species have been reported from the Namekagon River in 

Washburn County, including several Wisconsin listed species: Purple Wartyback (Cyclonaias 

tuberculata; endangered), Salamander Mussel (Simpsonaias ambigua; threatened), Mapleleaf 

(Quadrula quadrula; species of special concern), and Elktoe (Alasmidonta marginata; species of 

special concern). No federally listed threatened or endangered species are known to occur in this 

reach of the Namekagon River (Table 1). 

Freshwater mussels residing near the Project may be affected by operation of the facility. Flow 

modifications upstream or downstream of the Project may alter habitat for mussels, and mussels 

occurring in the reservoir may become stranded during drawdown events. Therefore, the 

Wisconsin Department of Natural Resources (WDNR) requested that a mussel survey be 

completed as part of the FERC relicensing process. The objective of the survey was to 

characterize mussel habitat and determine mussel abundance and species richness in the Project 

vicinity. Data collected in this survey provides information on the baseline conditions for mussel 

density, diversity, and habitat in the Project area. 

2.0 METHODS 

Mussel survey methods were developed following the 2015 WDNR Guidelines for Sampling 

Freshwater Mussels in Wadeable Streams (Guidelines; Piette, 2015). Mussel studies included 

field surveys of two riverine reaches, one above and one below the Trego Dam. Surveys were led 

by a Wisconsin permitted malacologist and were conducted according to the survey plan 

approved by WDNR (Appendix A). 

2.1 RIVERINE SURVEYS 

Mussel studies were conducted within riverine habitat near the Project location. Reach 1 

(upstream reach) began at the Wagon Bridge Road crossing and extended 1,000 meters (m) 

downstream. Reach 2 (downstream reach) began 45 m downstream of Trego Dam and extended 

1,000 m downstream (Figure 1). 

Within each reach, a series of transects extending bank to bank was established every 100 m, 

creating a series of 10 possible transects per reach. Transects were numbered sequentially from 

downstream to upstream, and a random number function in Microsoft Excel was used to select 

five transects for the survey within each reach.  

Searches along each transect were conducted in 10-m segments and extended 0.5 m on each 

side of the transect. Each transect was evaluated for mussels using an adaptive sampling 

approach. First, a rapid visual search was conducted and entailed an initial search of 0.2 minutes 
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per m2 (min/m2) along each 10-m segment to determine if mussels were present (living or shell 

material). If mussels were present in a segment, a semi-quantitative search was triggered and 

the search time was extended to 1 min/m2. If no mussels or evidence of mussels was observed 

in the rapid visual search, no additional effort was expended in that segment. During the semi-

quantitative search, divers visually searched, probed the substrate, and turned over rocks to 

detect small, burrowed mussels. 

General stream conditions and morphology were recorded within the study area. Water depth and 

river bottom substrate composition using the Wentworth Scale (% observed of silt, sand, gravel, 

etc.; Wentworth, 2022) were recorded for each 10-m transect segment. In addition, a general 

description of mussel habitat characteristics in the Project boundary was recorded. The Aquatic 

Habitat Classification on the St. Croix National Scenic Riverway (Wan et al., 2007) was referenced 

for habitat and substrate classification. 

2.2 DATA AND MUSSEL HANDLING 

Live mussels were kept submersed in ambient river water and kept cool and moist during 

processing. All live mussels were identified to species and counted. The original survey plan also 

called for all individuals to be measured (length in millimeters), aged (external annuli count), and 

sexed (sexually dimorphic species only) by the team malacologist. Due to high mussel 

abundance, WDNR approved modifying the scope of work to measure and age only a 

representative subset of individuals from each species. Individuals not measured and aged were 

identified and categorized as adult (>5 external annuli) or juvenile (≤5 external annuli). Dead shell 

specimens were scored as fresh dead (dead less than one 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 and reported. Datasheets were populated 

and summarized per the Mussel Survey Summary Tables provided in Appendix 2 of the mussel 

study plan provided by Mead & Hunt. Mussel taxonomy followed the names presented by Williams 

et al., 2017. 

3.0 RESULTS AND DISCUSSION 

The mussel survey was conducted on June 20, 2022. Discharge on the Namekagon River at 

Leonards, WI (USGS 05331833) was 112 cubic feet per second. Maximum visibility was greater 

than 1 m, and the water temperature was approximately 20.6° Celsius (69° Fahrenheit). 

Photographs of sampling sites and species encountered are provided in Appendix B. 

3.1 REACH 1 (UPSTREAM) 

Reach 1 was a slow-flowing, impounded riverine reach with fine substrate. Current velocity was 

slow, although there was discernible flow (i.e., the water was not stagnant). The surrounding land 

cover consisted primarily of forest (65%) and residential area (14%; USEPA, 2022a). U.S. 

Highway 53 crossed the river near the midpoint of Reach 1. The streambanks were gently to 

moderately sloped, and no substantial bank erosion was observed. Large patches of cattails 

(Typha spp.) were present along one or both banks throughout much of the reach.  

Transects 3, 4, 5, 7, and 9 were randomly selected for sampling in Reach 1. Substrate in most 

transect segments was primarily sand, with some silt near the banks, and most closely aligned 

with substrate composition code 1 (abundant fine substrate) in Wan et al. (2007). Boulder, cobble, 
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gravel, and submerged vegetation were occasionally present in small quantities along the bank, 

but these constituents were typically absent mid-channel (Figure 2). Water depth ranged from 

0.3 m (1 foot [ft]) to 1.4 m (4.5 ft; Table 2; Figure 2).  

The Reach 1 survey yielded 120 live mussels of 10 species. Fatmucket (Lampsilis siliquoidea; 

45.0%) and Plain Pocketbook (Lampsilis cardium; 27.5%) together comprised over half of the 

mussels collected. The remaining eight species each represented <7% of the total (Table 3). No 

Wisconsin listed species were collected in Reach 1, and no additional species were collected as 

dead shells. 

Mussel abundance was highest in Transect 4 (70 individuals) and considerably lower in the 

remaining four transects (7 – 23 individuals per transect). Surface density ranged from 0.23 

mussels/m2 in Transects 5 and 7 to 1.75 mussels/m2 in Transect 4 and averaged 0.60 mussels/m2 

over the entire reach. Mussel distribution generally corresponded with habitat type. Numerous 

Fatmucket individuals were collected in the vertical silty banks formed by the edges of cattail 

stands, and most other mussel species were collected near the banks in patches of more 

heterogeneous substrate. Mussels were scarce in the pure sand substrate mid-channel (Figure 

3). 

Mussel community metrics are presented in Table 3. Most mussels were classified as adults (>5 

external annuli), which may be due in part to the inherent bias of semi-quantitative sampling 

toward larger individuals. Simpson’s diversity was 0.71 and Pielou’s evenness was 0.33. Low 

evenness is attributed to the high relative abundance of Fatmucket and Plain Pocketbook and low 

relative abundance of the remaining species. The cumulative species curve suggests that 

additional species could occur in this reach. Based on the trendline equation, only 18 additional 

individuals would be required to collect one new species (Figure 4). 

3.2 REACH 2 (DOWNSTREAM) 

Reach 2 primarily consisted of glide/run habitat. Current velocity was moderate, and the maximum 

observed depth was 1.2 m (4 ft; Table 2; Figure 5). The surrounding land was primarily forested 

(63%; USEPA, 2022b) with a bridge crossing and canoe launch located in the downstream portion 

of the reach. Streambanks were gently to moderately sloped throughout most of the reach but 

were steeper near the Project tailrace. 

Transects 3, 4, 5, 7, and 10 were randomly selected for sampling in Reach 2. Although some fine-

scale habitat variation was observed among the sampled transects, conditions were generally 

similar at all five transects. Substrate consisted primarily of mixed boulder, cobble, gravel, and 

sand and most closely aligned with substrate composition code 6 (abundant fine substrate, gravel, 

and pebbles, and present but not abundant cobbles and boulders), code 7 (abundant fine 

substrate, gravel, pebbles, and cobbles), and code 8 (abundant fine substrate, gravel, pebbles, 

and cobbles, and present but not abundant boulders) in Wan et al. (2007). Boulder and cobble 

comprised a larger percentage of the substrate constituents in the upstream portion of the reach 

(Transects 7 and 10), while substrate in the remaining transects was a more even mix of cobble, 

gravel, and sand with some boulder.  

A total of 1143 live mussels of 16 species were collected in Reach 2 (Table 3). Mucket (77.6%) 

was by far the most abundant species collected along all five transects. Fluted Shell (7.4%) was 

the only other species that comprised more than 5% of the total. One Wisconsin protected 

species, Purple Wartyback (endangered; 0.3%), and one Wisconsin special concern species, 
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Elktoe (2.4%), were collected. Some live mussels were extensively eroded on the umbo and both 

valves. Abundant dead shell material was present in the substrate throughout the reach. 

Mussel abundance and species richness were lowest in Transect 10, along which only 28 

individuals of four species were collected. Abundance was considerably higher in the remaining 

transects, with the live number of mussels ranging from 112 to 382 individuals per transect. 

Surface density ranged from 0.70 mussels/m2 in Transect 10 to 9.55 mussels/m2 in Transect 4 

and averaged 5.86 mussels/m2 over all sampled transects (Table 3). Live mussels were present 

in all transect segments sampled, though abundance per segment varied widely from 1 to 156 

individuals (Figure 6). 

Mussel community metrics for Reach 2 are summarized in Table 3. As in Reach 1, the proportion 

of individuals with ≤5 external annuli was low, likely due to the inherent bias toward large 

individuals with this sampling method. Simpson’s diversity was 0.61 and Pielou’s evenness was 

0.14. Although species richness was higher than in Reach 1, both diversity and evenness were 

lower due to the very high abundance of Mucket relative to all other species. The cumulative 

species curve suggests that additional species may be present in the reach. Based on the 

trendline equation, 259 additional individuals would need to be collected to yield one additional 

species (Figure 7). 

4.0 CONCLUSIONS 

Mussels were present in low abundance in Reach 1 upstream of the impoundment. A total of 120 

live individuals of 10 species were collected in this reach, and average surface density was 0.60 

mussels/m2. Most species were only collected in pockets of more heterogeneous substrate near 

the banks, while Fatmucket was more widely distributed and was found in vegetated banks 

adjacent to Typha stands, as well as in patches with other species. The sand substrate present 

across most of the channel width does not provide high-quality mussel habitat; patches of more 

suitable habitat are present along the stream margins. 

In contrast, a total of 1143 live mussels of 16 species were collected in Reach 2, including one 

Wisconsin endangered species and one species of special concern. Surface density was 

relatively high, averaging 5.86 mussels/m2 for the entire reach and reaching a maximum of 9.55 

mussels/m2 in Transect 4. Mussels were present along all five sampled transects, and numerous 

relic shells and live individuals were observed in the substrate while walking between transects. 

Habitat along the transects was characterized by heterogeneous substrate (boulder, cobble, 

gravel, sand) and moderate flow, and most of this reach appears to provide high quality mussel 

habitat. 
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Freshwater Mussel Study for the Trego Hydroelectric Project

FERC No. 2711

ES Project No. 16082

Species Common Name Status 
1

Year of Observation 
2

Amblemini

Amblema plicata Threeridge 2016

Pleurobemini

Eurynia dilatata Spike 2016

Fusconaia flava Wabash Pigtoe 2016

Pleurobema sintoxia Round Pigtoe 2016

Quadrulini

Cyclonaias pustulosa Pimpleback 2016

Cyclonaias tuberculata Purple Wartyback E 1995

Quadrula quadrula Mapleleaf SC/P 2016

Lampsilini

Actinonaias ligamentina Mucket 2016

Lampsilis cardium Plain Pocketbook 2016

Lampsilis siliquoidea Fatmucket 2016

Leptodea fragilis Fragile Papershell 1995

Ligumia recta Black Sandshell 2016

Obovaria olivaria Hickorynut 1988

Potamilus alatus Pink Heelsplitter 2016

Truncilla truncata Deertoe 2016

Anodontini

Alasmidonta marginata Elktoe SC/P 2016

Anodontoides ferussacianus Cylindrical Papershell 2016

Lasmigona compressa Creek Heelsplitter 2016

Lasmigona costata Fluted Shell 2016

Pyganodon grandis Giant Floater 1995

Simpsonaias ambigua Salamander Mussel T 1988

Strophitus undulatus Creeper 2016

Utterbackia imbecillis Paper Pondshell 2006

Total No. Species 23

Table 1. Mussel species reported from the Namekagon River in Washburn County, 

Wisconsin.

1
 E = Wisconsin endangered, T = Wisconsin threatened, SC/P = Wisconsin species of special 

concern (protected; WDNR, 2021)
2
 WDNR (2018)
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Freshwater Mussel Study for the Trego Hydroelectric Project

FERC No. 2711

ES Project No. 16082

Table 2. Habitat characteristics observed in Trego riverine surveys, Namekagon River, 2022.

Reach Depth (m) Bedrock Boulder Cobble Gravel Sand Silt Clay LWD Veg. Shell

T3 0-10 0.61 0 0 0 0 85 5 0 5 5 0

T3 10-20 0.91 0 0 0 0 100 0 0 0 0 0

T3 20-30 0.91 0 0 0 0 90 10 0 0 0 0

T3 30-40 0.91 0 0 0 0 100 0 0 0 0 0

T3 40-50 0.91 0 0 0 0 90 0 0 10 0 0

T3 50-55 0.61 0 0 0 0 40 30 0 30 0 0

T4 0-10 0.91 0 0 0 0 85 5 0 5 5 0

T4 10-20 0.91 0 0 0 0 100 0 0 0 0 0

T4 20-30 0.91 0 0 0 0 100 0 0 0 0 0

T4 30-40 1.22 0 0 20 0 40 25 5 0 10 0

T5 0-10 0.30 0 0 0 0 75 20 0 0 5 0

T5 10-20 0.76 0 0 0 0 90 10 0 0 0 0

T5 20-30 1.07 0 0 0 0 100 0 0 0 0 0

T5 30-40 0.91 0 20 20 0 50 0 0 0 10 0

T7 0-10 1.37 0 0 10 10 40 20 0 0 20 0

T7 10-20 1.37 0 0 0 0 100 0 0 0 0 0

T7 20-30 0.76 0 0 0 0 80 10 0 10 0 0

T9 0-10 0.61 0 0 0 0 70 20 0 10 0 0

T9 10-20 0.91 0 0 0 0 80 10 0 10 0 0

T9 20-30 0.91 0 0 0 0 80 10 0 10 0 0

T9 30-35 0.61 0 0 0 0 80 10 0 10 0 0

T3 0-10 0.46 0 20 30 30 20 0 0 0 0 0

T3 10-20 1.22 0 20 40 30 10 0 0 0 0 0

T3 20-30 0.61 0 10 30 40 20 0 0 0 0 0

T4 0-10 0.30 0 0 10 20 60 0 0 0 10 0

T4 10-20 1.07 0 0 40 20 40 0 0 0 0 0

T4 20-30 1.07 0 20 30 40 10 0 0 0 0 0

T4 30-40 0.46 0 0 40 20 40 0 0 0 0 0

Substrate Composition (%)

Transect/Segment

Reach 1 

(US)

Reach 1 

(US)

Reach 1 

(US)

Reach 1 

(US)

Reach 1 

(US)

Reach 2 

(DS)

Reach 2 

(DS)
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Freshwater Mussel Study for the Trego Hydroelectric Project

FERC No. 2711

ES Project No. 16082

Table 2. Habitat characteristics observed in Trego riverine surveys, Namekagon River, 2022.

Reach Depth (m) Bedrock Boulder Cobble Gravel Sand Silt Clay LWD Veg. Shell

Substrate Composition (%)

Transect/Segment

T5 0-10 0.61 0 0 20 40 20 0 0 10 0 10

T5 10-20 0.61 0 0 20 50 20 0 0 0 0 10

T5 20-30 0.61 0 0 30 20 50 0 0 0 0 0

T5 30-40 0.61 0 0 40 30 20 0 0 0 0 10

T5 40-50 0.61 0 0 30 50 10 0 0 0 0 10

T7 0-10 1.07 0 10 60 10 20 0 0 0 0 0

T7 10-20 0.91 0 20 50 10 20 0 0 0 0 0

T7 20-30 0.61 0 0 40 20 10 0 0 10 0 20

T7 30-35 0.30 0 10 40 20 20 10 0 0 0 0

T10 0-10 0.61 0 30 50 10 10 0 0 0 0 0

T10 10-20 0.61 0 30 50 10 10 0 0 0 0 0

T10 20-30 0.61 0 20 40 30 10 0 0 0 0 0

T10 30-40 0.61 0 20 40 30 10 0 0 0 0 0

US = upstream; DS = downstream; LWD = large woody debris

Reach 2 

(DS)

Reach 2 

(DS)

Reach 2 

(DS)

B-902



Freshwater Mussel Study for the Trego Hydroelectric Project

FERC No. 2711

ES Project No. 16082

Table 3. Summary of effort and mussels collected in Trego riverine surveys, Namekagon River, 2022.

Species Common Name T3 T4 T5 T7 T9 Total % T3 T4 T5 T7 T10 Total % Total %

Amblemini

Amblema plicata Threeridge - - - - - - - 2 6 1 - - 9 0.8 9 0.7

Pleurobemini

Eurynia dilatata Spike - 4 1 - 1 6 5.0 - 4 3 - - 7 0.6 13 1.0

Fusconaia flava Wabash Pigtoe 2 3 1 - 2 8 6.7 - 8 3 - - 11 1.0 19 1.5

Pleurobema sintoxia Round Pigtoe - 1 1 - - 2 1.7 1 - - - - 1 0.1 3 0.2

Quadrulini

Cyclonaias pustulosa Pimpleback - - - - - - - - 2 1 - - 3 0.3 3 0.2

Cyclonaias tuberculata Purple Wartyback - - - - - - - - - 3 1 - 4 0.3 4 0.3

Lampsilini

Actinonaias ligamentina Mucket - 3 1 3 1 8 6.7 78 300 252 240 17 887 77.6 895 70.9

Lampsilis cardium Plain Pocketbook 7 18 4 2 2 33 27.5 6 10 15 9 7 47 4.1 80 6.3

Lampsilis siliquoidea Fatmucket 9 37 1 2 5 54 45.0 2 1 7 7 2 19 1.7 73 5.8

Ligumia recta Black Sandshell 4 - - - - 4 3.3 2 2 6 5 - 15 1.3 19 1.5

Obovaria olivaria Hickorynut - - - - - - - - 1 1 - - 2 0.2 2 0.2

Potamilus alatus Pink Heelsplitter - - - - - - - - 1 - - - 1 0.1 1 0.1

Anodontini

Alasmidonta marginata Elktoe - - - - - - - 8 3 13 4 - 28 2.4 28 2.2

Lasmigona costata Fluted Shell - 1 - - - 1 0.8 11 41 18 13 2 85 7.4 86 6.8

Pyganodon grandis Giant Floater 1 - - - - 1 0.8 1 - - - - 1 0.1 2 0.2

Strophitus undulatus Creeper - 3 - - - 3 2.5 1 3 15 4 - 23 2.0 26 2.1

Total Abundance 23 70 9 7 11 120 100.0 112 382 338 283 28 1143 100.0 1263 100.0

Live Species 5 8 6 3 5 10 10 13 13 8 4 16 16

Effort (m
2
) 55 40 40 30 35 200 30 40 50 35 40 195 395

Surface Density (no./m
2
) 0.42 1.75 0.23 0.23 0.31 0.60 3.73 9.55 6.76 8.09 0.70 5.86 3.20

% ≤5 external annuli 1.67 0.96

Simpson's Diversity 0.71 0.61

Pielou's Evenness 0.33 0.14

Reach 1 (Upstream) Reach 2 (Downstream) Total
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Figure 1.  Trego Project Location on USGS
7.5-minute Topographic Map of Dunn Lake

and Trego Quadrangles.
Washburn County, Wisconsin. 
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Figure 2.  Substrate and Depth for the
Trego Project Reach One
on the Namekagon River.

Washburn County, Wisconsin. 
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Figure 3. Mussel Abundance for the
Trego Project Reach One
on the Namekagon River.

Washburn County, Wisconsin. 
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Figure 4. Cumulative species curve for Trego Project Reach One on the Namekagon River. 
Washburn County, Wisconsin. 
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Figure 5. Substrate and Depth for the
Trego Project Reach Two
on the Namekagon River.

Washburn County, Wisconsin. 
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Figure 6. Mussel Abundance for the
Trego Project Reach Two
on the Namekagon River.

Washburn County, Wisconsin. 
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Figure 7. Cumulative species curve for Trego Project Reach Two on the Namekagon River. 
Washburn County, Wisconsin. 
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Scientific Collecting Permits and Survey Plan 
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July 30, 2021 
 
 
Emily Grossman 
EnviroScience, Inc 
2977 Hwy K #226 
O'Fallon, MO 63368 
 

Subject: WI E/T Permit Enclosed 
 
Dear Emily: 
 
With this letter we are updating your ET Species Permit #1130, per your request, as follows: 
 
Species added to permit for removal and relocation to nearest suitable habitat outside impacted area: 

o All Wisconsin threatened/endangered mussel species, collected as encountered on projects. Live 
mussels will be returned to the wild. Dead shells may be retained as vouchers and deposited in a 
reference collection, if permitted. 

 
These updates are now part of your WI E/T Permit and will expire along with your original permit.  Updated 
conditions are attached to this letter. 
 
Please keep this letter and your E/T permit with you when conducting activities involving species listed on your 
permit. 
 
Thank you for your efforts on behalf of Wisconsin’s endangered and threatened resources. 
 
Sincerely, 
 
 
 
Drew Feldkirchner 
Bureau Director  

 
 

Tony Evers, Governor 
Preston D. Cole, Secretary 
 Telephone 608-266-2621 
Toll Free 1-888-936-7463 

State of Wisconsin 
DEPARTMENT OF NATURAL RESOURCES 
101 S. Webster Street 
Box 7921 
Madison WI  53707-7921 

 dnr.wi.gov 
wisconsin.gov 
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Wisconsin Endangered and Threatened Species Permit Conditions 

The following conditions apply to Wisconsin E/T Species Permit #1130 issued to Emily Grossman: 
 
1. Bureau of Natural Heritage Conservation Mussels should not be surveyed when water temperatures are less than 

40 º F and air temperatures are less than 32º F. 

2. Permit holder must follow equipment disinfection protocols at outlined in WDNR Manual Code 9183.1, found online 
at the DNR public site.  

3. Permit holder agrees to follow Mussel Relocation Protocol (if applicable) and Wisconsin Wadeable Protocol for Mussel 
Sampling unless approved by the DNR species expert. 

4. If you anticipate encountering a federally listed mussel species while conducting mussel surveys, a federal permit may 
also be required. For further information, contact U.S. Fish and Wildlife Service, Twin Cities Field Office at 
(952) 252-0092. 

5. If a federally listed species is not anticipated, but is encountered during a survey or relocation, the surveyor must 
contact the U.S. Fish and Wildlife Service’s Twin Cities Field Office (612) 725-3548 ext. 2206) within 24 hours of the 
encounter, unless the surveyor is already authorized to handle the species under a federal permit. 

6. Permit holder must contact Lisie Kitchel (608) 266-5248) prior to conducting field work for each new project. 

 
USACE GUIDELINES  
1. Target and non-target species should be returned to point of capture, unless the project involves relocation. If the 

project involves relocation, please contact Lisie Kitchel (608) 266-5248). 

2. Mussels should not be surveyed when water temperatures are less than 40 º F and air temperatures are less than 
32º F. 

3. It is recommended to follow the equipment disinfection protocols for aquatic invasives as outlined in WDNR Manual 
Code 9183.1, found online at the DNR public site.  

4. It is recommended to follow the Mussel Relocation Protocol (if applicable) and Wisconsin Wadeable Protocol for 
Mussel Sampling. 
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Emily Grossman

From: Kitchel, Lisie E - DNR <Lisie.Kitchel@wisconsin.gov>

Sent: Monday, June 6, 2022 3:00 PM

To: Emily Grossman; Weinzinger, Jesse J - DNR

Cc: Becca Winterringer

Subject: RE: Mussel survey plans

Emily – all three look good, the only thing I would add would be to please note if there is an obvious 
‘drawdown zone’ in any of the river reaches as a result of either consistent drawdownd or seasonal 
drawdownd where no mussels are present due to being dewatered, the classic ‘bathtub ring’, to document 
habitat that is impacted by operation or seasonal maintenance.  This is especially important for the Gile 
Flowage which has a significant drawdown. 
By document I mean not just if its present but the extent to which it occurs, 1 foot, 2 feet, 1 meter, etc. in 
width, or however best to describe it, not if it is not present. 
Hope that is clear, give me a call if you want to discuss. 
 
Have fun in northern Wisconsin!! 
 

Lisie Kitchel 
Conservation Biologist 
Bureau of Natural Heritage Conservation 
Wisconsin Department of Natural Resources 
101 S. Webster St. 
Madison, WI  53707 
Cell Phone: (608-220-5180 
 

 dnr.wi.gov 

     

 

From: Emily Grossman <egrossman@enviroscienceinc.com>  
Sent: Monday, June 6, 2022 11:26 AM 
To: Kitchel, Lisie E - DNR <Lisie.Kitchel@wisconsin.gov>; Weinzinger, Jesse J - DNR <Jesse.Weinzinger@wisconsin.gov> 
Cc: Becca Winterringer <bwinterringer@enviroscienceinc.com> 
Subject: Mussel survey plans 
 

CAUTION: This email originated from outside the organization.  
Do not click links or open attachments unless you recognize the sender and know the content is safe. 

 

Lisie and Jesse, 
 
EnviroScience was recently contracted by Mead and Hunt to conduct mussel surveys for four hydropower 
licensing/relicensing projects in northern Wisconsin. The locations and survey plans include: 

 Hayward Lake and Trego Lake, Namekagon River near Hayward & Trego 
 White River Flowage, White River near Ashland 
 Gile Flowage, W. Fork Montreal River near Gile 

B-915
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Fieldwork will be led by either me (WI E/T permit #1130) or Becca Winterringer (WI E/T permit #1164). Per our 
permits, we wanted to notify you that we’ll be conducting the surveys and request your review of the survey 
plans to ensure they’re adequate. Based on the RFP we received, it looks like Mead and Hunt may have 
already discussed the survey methods with WIDNR, but please take a look at the attached plans and let me 
know if you have any comments or questions. We are hoping to start fieldwork in the next couple weeks, if 
possible, in order to complete the White River site before a planned drawdown of this reservoir in early July. 
 
Again, please let me know if you have any questions/comments or need any additional info.  
 
Thank you! 
 
Emily Grossman  
Senior Scientist/Project Manager 

 
5070 Stow Road, Stow, OH 44224 | EnviroScienceInc.com 
O. 800.940.4025 | C. 847.269.4159 | 24-HR 888.866.8540  

OH | TN | VA | WV | NC    
Meet our new team in North Carolina! 
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SURVEY PLAN: 
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HAYWARD AND TREGO HYDROELECTRIC 

PROJECTS 

(FERC Nos. 2417 and 2711) 

 

 

 

 

 

ES Project No. 16082 
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1  

1.0 PROJECT OVERVIEW 

EnviroScience, Inc. is pleased to submit this survey plan to the Wisconsin Department of Natural 

Resources (WDNR) on behalf of Mead & Hunt to perform freshwater mussel studies associated 

with the Federal Energy Regulatory Commission (FERC) relicensing process for the Hayward 

Hydroelectric Project (FERC Project No. 2417) and Trego Hydroelectric Project (FERC Project 

No. 2711). Northern States Power Company – Wisconsin, d/b/a Xcel Energy 

(Licensee/Applicant), is required to evaluate existing freshwater mussel resources and potential 

impacts to freshwater mussel resources associated with continued project operations. The 

Hayward project is located on the Namekagon River near Hayward, Sawyer County, Wisconsin. 

The Trego project is located on the Namekagon River near Trego, Washburn County, Wisconsin. 

2.0 MUSSEL SURVEY SCOPE OF WORK   

TASK ONE: MUSSEL STUDIES 

Mussel survey methods were developed following the 2015 WDNR Guidelines for Sampling 

Freshwater Mussels in Wadeable Streams (Guidelines; Piette, 2015). Mussel studies will include 

field surveys of two riverine reaches at each project location. One reach will be located upstream 

of the impoundment, and one will be downstream of the project powerhouse. The upstream and 

downstream boundaries of each reach will be defined as follows: 

• Hayward Hydroelectric Project (22 MHT Work Scope): Reach 1 will begin approximately 

430 m above the Highway 77 bridge and extend 1,000 m upstream. Reach 2 will begin at 

the canoe portage put-in and will extend 1,000 m downstream. 

• Trego Hydroelectric Project (22 MHT Work Scope): Reach 1 will begin at the Wagon 

Bridge Road crossing and extend 1,000 m downstream. Reach 2 will begin 45 m below 

the Trego Dam and extend 1,000 m downstream. 

Within each reach, a series of transects extending bank to bank will be established every 100 m, 

creating a series of 10 possible transects per reach. Transects will be numbered sequentially from 

downstream to upstream, and a random number selector will be used to select five transects for 

the survey within each reach.  

Searches along each transect will be conducted in 10-m segments and will extend 0.5 m on each 

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

will be performed within each segment. The rapid visual search will entail an initial search of 0.2 

minutes per m2 (min/m2) along each 10-m segment to determine if mussels are present. If mussels 

are present in a segment, a semi-quantitative search will be triggered, and the time will be 

extended to 1 min/m2. During the semi-quantitative search, divers will visually search, probe the 

substrate, and turn over rocks to detect small, burrowed mussels. 

EnviroScience will record general stream conditions and morphology within the study area and 

will reference the Aquatic Habitat Classification on the St. Croix National Scenic Riverway (Wan 

et al., 2007) for methodology and classifications. Water depth and river bottom substrate 

composition using the Wentworth Scale (% observed of silt, sand, gravel, etc.) will be recorded. 

The survey will be conducted only when visibility at depth is at least 20 inches. In addition, a 

general description of mussel habitat in the project boundary will be provided.  
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Data and Mussel Handling 
Live mussels found will be kept submersed in ambient river water and kept cool and moist during 

processing. All live mussels will be identified to species, counted, measured (length in 

millimeters), aged (external annuli count), and sexed (sexually dimorphic species only) by the 

team malacologist. Dead shell specimens will be scored as fresh dead (dead less than one 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 will be recorded and 

reported. Datasheets will be populated and summarized per the Mussel Survey Summary Tables 

provided in Appendix 2 of each mussel study plan provided by Mead & Hunt. Mussel taxonomy 

will follow the names presented by Williams et al., 2017. 

If any living or dead federal or state-listed species are encountered, EnviroScience will notify 

Mead & Hunt immediately; per surveyor collection permits, WDNR, the National Park Service 

(NPS), and the U.S. Fish & Wildlife Service (USFWS) will be notified within 24 hours. No live 

mussels will be harmed or taken during this project. Any specimens of federally listed species that 

are encountered will be individually hand placed in their original locations. 

TASK TWO: REPORTING 

EnviroScience will provide Mead & Hunt with draft reports for the Hayward and Trego projects for 

review within 30 days of completion of fieldwork or by October 31, 2022, whichever occurs first. 

Final draft reports for each project for distribution to the relicensing participants will be completed 

within seven days after receiving Mead & Hunt’s comments. EnviroScience will review and 

address participant comments and provide a final study report within 30 days of receiving 

participant comments from Mead & Hunt. 

Each report will include a description of mussel survey activities and the prescribed Mussel 

Survey Summary Tables of all data collected, including mussel species numbers, sizes, and 

distribution within the study area. GIS-based mapping will provide further visual presentations of 

the findings of the survey. Geo-referenced photos and GIS shapefiles will be provided 

electronically to Mead & Hunt. 

MUSSEL SURVEY SCHEDULE 

Field work will be initiated following coordination with WDNR, receipt of permits, and when 

suitable weather and river conditions allow. Normal to low water conditions and good visibility 

must occur to conduct field work; project activities will be planned accordingly. Fieldwork is 

tentatively planned for mid-June 2022. 
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Photographic Record 

 

 

Appendix B. Index of photo locations, Trego Mussel Survey, June 2022. 

         

  Coordinates   

  UTM Zone 15N  NAD 1983   

Photo No.   Northing Easting   Latitude Longitude   View direction 

         

Photo 1  5084683 590792  45.90972 -91.82936  East 

Photo 2  5084459 591014  45.90767 -91.82655  South 

Photo 3  5084461 591140  45.90768 -91.82492  South 

Photo 4  5084461 591140  45.90768 -91.82492  Northeast 

Photo 5  5089498 585906  45.95367 -91.89148  Southeast 

Photo 6  5089429 585972  45.95304 -91.89065  Southeast 

Photo 7  5089345 586008  45.95229 -91.89019  East 

Photo 8  5089152 585988  45.95056 -91.89049  North 

Photo 9  5088917 586139  45.94842 -91.88859  Northwest 

Photo 10  5088917 586139  45.94842 -91.88859  Southwest 

Photo 11  5089345 586008  45.95229 -91.89019  N/A 

Photo 12  5089152 585978  45.95055 -91.89062  N/A 

Photo 13  5089345 586008  45.95229 -91.89019  N/A 

Photo 14  5089429 585972  45.95304 -91.89065  N/A 

Photo 15  5089345 586008  45.95229 -91.89019  N/A 

Photo 16  5089345 586008  45.95229 -91.89019  N/A 

Photo 17  5089345 586008  45.95229 -91.89019  N/A 

Photo 18  5084668 590792  45.90959 -91.82937  N/A 

Photo 19  5084668 590792  45.90959 -91.82937  N/A 

Photo 20  5089429 585972  45.95304 -91.89065  N/A 

Photo 21  5084668 590792  45.90959 -91.82937  N/A 

Photo 22  5089345 586008  45.95229 -91.89019  N/A 

Photo 23  5084649 590966  45.90939 -91.82713  N/A 

Photo 24  5089429 585972  45.95304 -91.89065  N/A 

Photo 25  5084668 590792  45.90959 -91.82937  N/A 

Photo 26  5089498 585906  45.95367 -91.89148  N/A 

Photo 27  5089152 585978  45.95055 -91.89062  N/A 

Photo 28  5089429 585972  45.95304 -91.89065  N/A 
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Photo 1. Reach 1, view looking upstream from Transect 3. 

 
 

 
Photo 2. Reach 1, view looking upstream from Transect 7. 
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Trego Hydroelectric Project Mussel Survey 
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Photographed June 20, 2022 
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Photo 3. Reach 1, view looking downstream from Transect 9. 

 
 

 
Photo 4. Reach 1, view looking upstream from Transect 9. 
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Photographed June 20, 2022 
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Photo 5. Reach 2, view looking upstream from Transect 3. 

 
 

 
Photo 6. Reach 2, view looking upstream from Transect 4. 
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Photo 7. Reach 2, view looking across the river from the left descending bank near Transect 5. 

 
 

 
Photo 8. Reach 2, view looking downstream from Transect 7. 
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Photo 9. Reach 2, view looking downstream from Transect 10. 

 

 

 
Photo 10. Reach 2, view of divers searching for mussels on Transect 10. 
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Photo 11. Representative photo of Mucket (Actinonaias ligamentina) collected in the study area. 

 
 

 
Photo 12. Representative photo of Elktoe (Alasmidonta marginata) collected in the study area. 
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Photographed June 20, 2022 
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Photo 13. Representative photo of Threeridge (Amblema plicata) collected in the study area. 

 
 

 
Photo 14. Representative photo of Pimpleback (Cyclonaias pustulosa) collected in the study 

area. 
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Photographed June 20, 2022 
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Photo 15. Representative photo of Purple Wartyback (Cyclonaias tuberculata) collected in the 

study area. 
 

 
Photo 16. Representative photo of Spike (Eurynia dilatata) collected in the study area. 
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Photo 17. Representative photo of Wabash Pigtoe (Fusconaia flava) collected in the study area. 

 
 

 
Photo 18. Representative photo of Plain Pocketbook (Lampsilis cardium) collected in the study 

area. 
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Photographed June 20, 2022 
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Photo 19. Representative photo of Fatmucket (Lampsilis siliquoidea) collected in the study area. 

 
 

 
Photo 20. Representative photo of Fluted Shell (Lasmigona costata) collected in the study area. 
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Photographed June 20, 2022 
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Photo 21. Representative photo of Black Sandshell (Ligumia recta) collected in the study area. 

 
 

 
Photo 22. Representative photo of Hickorynut (Obovaria olivaria) collected in the study area. 
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Photographed June 20, 2022 
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Photo 23. Representative photo of Round Pigtoe (Pleurobema sintoxia) collected in the study 

area. 
 

 
Photo 24. Representative photo of Pink Heelsplitter (Potamilus alatus) collected in the study 

area. 
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Photo 25. Representative photo of Giant Floater (Pyganodon grandis) collected in the study 

area. 
 

 
Photo 26. Representative photo of Creeper (Strophitus undulatus) collected in the study area. 
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Photographed June 20, 2022 
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Photo 27. Representative photo of shell erosion observed on some live mussels in the project 

area. 
 
 

 
Photo 28. Representative photo of live mussels in the substrate with siphons visible.  
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1. INTRODUCTION 

Northern States Power Company – Wisconsin (NSPW or Licensee), currently holds licenses 
issued by the Federal Energy Regulatory Commission (FERC or Commission) to operate and 
maintain the Hayward and Trego Hydroelectric Projects (Projects). The Projects are owned, 
operated, and maintained by the Licensee. The current licenses, which designate the Projects as 
FERC Nos. 2417 (Hayward) and 2711 (Trego), expire on November 30, 2025. To obtain 
subsequent licenses, the Licensee must submit final license applications to FERC no later than 
November 30, 2023. The final license applications, in part, must include an evaluation of the 
existing recreational facilities associated with each Project along with proposed recreation 
enhancements. 
 
The Projects are located on the Namekagon River in Sawyer County (Hayward) and Washburn 
County (Trego) in Wisconsin. The Namekagon River is a 99.5-mile-long northern tributary to 
the St. Croix River and is protected by the National Park Service (NPS) under the St. Croix 
National Scenic Riverway (Figure 1-1). The river is classified as Class I-II rapids. It is generally 
shallow with a rocky bottom. There are ample opportunities for fishing, wildlife viewing, water 
sports, and paddling on the Namekagon River.  
 
In March 2019, the State of Wisconsin published its Statewide Comprehensive Outdoor 
Recreation Plan (SCORP) for 2019-2023. The SCORP identifies recreation needs by region 
rather than specific sites or Project areas. The SCORP places an emphasis on nature-based 
recreational opportunities including hiking, fishing, and boating. For both Projects, the Licensee 
currently provides a carry-in access on the reservoir, a tailrace fishing area downstream of the 
powerhouse, and a canoe portage that helps fulfill recreation needs. These recreational 
opportunities are consistent with the SCORP. 
 
Hydro operations, including fluctuations in reservoir elevation, and insufficient public access, 
can limit recreational opportunities. Adequate information is necessary to determine what 
impacts may be occurring from hydro operations as well as which recreational opportunities may 
be enhanced. The existing recreational facilities within the Projects were evaluated for 
recreational use and improvements. 
 
The goals of the 2022 Hayward and Trego Recreation Study were to: 
 

• obtain a subjective assessment of recreation facility conditions and needed enhancements; 

• determine capacity of existing facilities to address current and future user demand; and 

• provide sufficient information to evaluate impacts and provide rationale for recreation 
enhancement recommendations. 

 
The results of the Hayward and Trego Recreation Study are presented herein and include the 
following items: 
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• recreation counts based on the data collected in 2022; 

• recreation trends by activity and season; 

• a discussion of the adequacy of the recreational facilities in the project area to meet 
recreational demand; 

• recommendations to accommodate recreational needs in the project area. 
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Figure 1-1 Hayward and Trego Project Site Locations  
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2. METHODS 

This section describes the methods used to collect, summarize, and extrapolate the recreation 
data collected in 2022. Each subsection focuses on the different types of data and information 
collected. 
 
2.1 RECREATION INVENTORY 

An inventory of public and private recreational facilities near the Projects (Figures 2-1 and 2-2) 
was created using maps and aerial images of the area, internet resources, and interviews. Section 
3 describes each of the following public recreational facilities: 
 

• Hayward Canoe Portage Take-Out and Carry-In Reservoir Access – NSPW facility 
• Hayward Canoe Portage Trail and Put-In – NSPW facility 
• Hayward Informal Tailwater Bank Fishing Area – NSPW facility 
• Hayward City Boat Landing 
• Hayward City Beach & Barrier-Free Fishing Pier 
• Hayward Bartz’s Bay Informal Ice Fishing Access1 
• Town of Trego Park Boat Landing 
• Town of Trego Boat Landing 
• Trego North Tailwater Access (Canoe Portage) – NSPW facility 
• Trego South Tailwater Access – NSPW facility 

 
The recreation facilities were inventoried during one of the recreational use surveys, using the 
forms included in Appendix 1, to collect information on recreation amenities and capacity. The 
following types of information were recorded: 
 

1) The primary type(s) of recreation provided at the site. 
2) Existing sanitation facilities (if any). 
3) Type of vehicle access and parking capacity (if any). 
4) The presence and type (if any) of barrier-free facilities. 
5) The geolocation of the facility. 
6) Signage 
7) Photographs of each recreation site, each amenity and sign, the entryways to primary 

recreation sites from the main road(s), and any adverse impacts from the site on the 
surrounding environment, including shoreline erosion. 

 
2.2 FACILITY CONDITION ASSESSMENT 

The condition of each amenity or feature at each facility (including recreational wayfinding signs 
and interpretive signs) and its immediate vicinity were assessed during one of the site visits. 
Each facility was assigned a rating according to the following scale: 
 

 
1 Bartz’s Bay Informal Ice Fishing Access was surveyed during the January and February survey periods only. 

B-955



EA Project No.: 16154.02 
Version: FINAL 

Page 2-2 
EA Engineering, Science, and Technology, Inc., PBC March 2023 
 

Sawyer and Washburn Counties, Wisconsin Recreation Report for the 
Hayward and Trego Hydroelectric Projects 

1) Missing and Needs Replacement 
2) Not Usable and Needs Replacement 
3) Needs Repair 
4) Needs Maintenance or cleaning 
5) Good Working Condition (does not need any attention) 

 
If a rating warranted additional attention, that specific item was noted on the form. 
 
2.3 RECREATION USE SURVEY 

Recreation use surveys were conducted at each of the recreation sites listed in Section 2.1. The 
surveys lasted a minimum of one hour per site and were conducted between the hours of 7:00 
a.m. and 7:00 p.m. Surveys were completed on a rotating schedule to avoid from being 
conducted at the same time of the day and to account for time-of-day use patterns. The use 
survey form included in Appendix 1 was administered to gather opinions about the existing 
recreation facilities and opportunities. The surveyor recorded the number of people in a party, 
their primary reason for visiting the site, their perception of level of use, and their opinions 
regarding the amount and types of recreation opportunities offered within the proposed Project 
vicinity. The recreation use surveys were conducted according to the following schedule in Table 
2-1. 

Table 2-1. Recreation Use Survey Schedule. 
Survey 

Month/Season Recurrence Interval 

January One randomly selected weekend day. 
One randomly selected weekday. 

February One randomly selected weekend day 
One randomly selected weekday 

April One randomly selected weekend day. 
May One randomly selected weekend day. 

One day during Memorial Day weekend. 
June One randomly selected weekday. 

Two randomly selected weekend day. 
July One randomly selected weekday. 

One2 randomly selected weekend day. 
August One randomly selected weekday. 

Two randomly selected weekend day. 
September One weekend day the weekend following 

Labor Day weekend. 
 
The recreation surveys provided the information necessary to estimate the use at each site 
(Section 5.1).  
 

 
2 Two randomly selected weekend days were planned; however, only one was completed due to unavoidable staffing 
shortages. 
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2.4 RECREATION SPOT COUNTS 

Upon arriving at each recreation site where recreation use surveys were collected, a spot count 
was conducted using the form enclosed in Appendix 1. The information was then analyzed to 
assess recreational use and is summarized in Section 5.2 by month, season, and type of activity. 
 
2.5 FUTURE AND POTENTIAL RECREATION 

To assess future recreation needs within the Project vicinity, a questionnaire was sent to 
municipalities and other entities responsible for existing recreation within the Project vicinity 
(Appendix 2). Specifically, the questionnaire was sent to the City of Hayward, Hayward Area 
Chamber of Commerce, and Sawyer County for the Hayward Project and the Town of Trego, 
Trego Lake District, and Washburn County for the Trego Project. The questionnaire was also 
sent to the NPS St. Croix National Scenic Riverway for both Projects. Each entity was given 30 
days to respond to the questionnaire and their responses were incorporated into the Future and 
Projected Use evaluation (Section 5.3). 
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Figure 2-1. Hayward Project Recreation Facilities.  

B-959



EA Project No.: 16154.02 
Version: FINAL 

Page 2-6 
EA Engineering, Science, and Technology, Inc., PBC March 2023 
 

Sawyer and Washburn Counties, Wisconsin Recreation Report for the 
Hayward and Trego Hydroelectric Projects 

 
Figure 2-2. Trego Project Recreation Facilities.  
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3. DESCRIPTIONS OF RECREATIONAL FACILITIES AT THE HAYWARD 
PROJECT 

The public recreational facilities listed in the approved study plan are described below along with 
a discussion of their use and adequacy. Facility locations are depicted in Figures 2-1, 2-2, and 3-
1 through 3-3.  
 
3.1 HAYWARD CANOE PORTAGE TAKE-OUT AND CARRY-IN RESERVOIR 

ACCESS 

NSPW owns and maintains the canoe portage take-out and carry-in access just upstream of the 
spillway along the east shoreline of Lake Hayward (Figure 3-1). The access enables 
recreationists to safely launch small craft on, and disembark from, Lake Hayward. The canoe 
portage take-out and carry-in access was refurbished in 2019 and features a parking area, 
informational Project signage, and timber step approach to and from the water. The parking area 
is shared with the informal tailwater bank fishing area and can accommodate approximately 20 
vehicles. There is no fee associated with the use of this area.  
 
3.2 HAYWARD CANOE PORTAGE TRAIL AND PUT-IN 

NSPW owns and maintains the canoe portage trail and put-in along the east side of the Project 
(Figure 3-1). The canoe portage trail proceeds from the take-out in a southwesterly direction, 
along South 1st Street and a gravel road, approximately 600 ft. to the short trail leading from the 
road to the put-in downstream of the Project tailwater. When combined with the Hayward canoe 
portage take-out, the trail and put-in enable canoers/kayakers to safely bypass the Hayward Dam. 
Access between the take-out and put-in is available both to users that are walking and driving. 
Parking is available for approximately six vehicles along the gravel loop road that terminates at 
the put-in trail. As with the take-out, there are no fees associated with recreational the use of this 
area. 
 
3.3 HAYWARD INFORMAL TAILWATER BANK FISHING AREA 

NSPW owns and maintains an informal tailwater shoreline fishing area on the east side of the 
Namekagon River, approximately 270 feet downstream of the canoe portage take-out and carry-
in access (Figure 3-1). The informal tailwater access features an area for parking and tiered (i.e., 
terraced) approach to and from the river. The parking area is shared with the canoe portage take-
out and carry-in access and can accommodate approximately 20 vehicles. There is no fee 
associated with the use of this area. 
 
3.4 HAYWARD CITY BOAT LANDING 

The City of Hayward owns and maintains this single launch boat landing on the south side of the 
lake (Figure 3-2). It is the only public, trailer-accessible boat landing on the lake. The landing 
consists of a cement launch pad with paved approach and dock with gravel approach. The City 
maintains a “lifejacket loaner” stand to encourage recreationists to use lifejackets when on Lake 
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Hayward. A light pole situated in the parking area provides lighting during the evening hours. 
The adjacent gravel parking lot is large enough to accommodate approximately 20 vehicles or 10 
vehicles with trailers. The parking lot also serves as overflow parking for users of the beach and 
park area. The City does not charge a fee for the use of this launch and no other amenities are 
present. 
 
3.5 HAYWARD CITY BEACH AND BARRIER-FREE FISHING PIER 

The City of Hayward owns the City beach and park on the south side of the lake (Figure 3-2). It 
consists of a 100-foot sand beach with designated swimming area, changing rooms, restroom 
facilities, shelter, playground, park bench with solar-powered charging station, six picnic tables 
near the beach and playground, seven tables in the picnic area with charcoal grills, and shore 
fishing opportunities. The area also features a walking bridge and an Americans with Disabilities 
Act (ADA) compliant fishing pier. A paved parking lot is provided that can accommodate 24 
vehicles with two parking spots being designated for handicap access. There is no fee associated 
with the use of the park or beach. 
 
3.6 HAYWARD BARTZ’S BAY INFORMAL ICE FISHING ACCESS 

The Bartz’s Bay informal ice fishing access was only visited for the recreation survey during 
January and February since it is a winter recreation access (Figure 2-1). The Bartz’s Bay 
informal ice fishing access is located off a local road, Chippewa Trail, that is popular with ice 
anglers in the winter who wish to walk out to ice fish. The informal access consists of an 
unimproved trail on private land, between two residential lots. Ice anglers park their vehicles 
along Chippewa Trail, predominantly on the southwest side, which is snow-plowed wider at the 
access point to accommodate approximately six vehicles. 
 
3.7 TOWN OF TREGO PARK BOAT LANDING  

The Town of Trego owns and maintains a small boat landing adjacent to the Town Park 
campground located on the north shore of the Namekagon River, east of U.S. Highway 53, at the 
end of Cash Road (Figure 2-2). The access consists of a single-lane boat ramp composed of 
concrete planks with a gravel driveway and no dock. The landing is small and shallow and is 
primarily used as a put-in and take-out for canoers and kayakers. Shallow water between this 
landing and the main flowage excludes the use of larger motorized watercraft. Cash Road and the 
parking area can accommodate 20 vehicles or six vehicles with trailers, primarily along the 
margin. There is no user fee for the landing.  
 
3.8 TOWN OF TREGO BOAT LANDING 

The Town of Trego owns and maintains a single-lane boat launch along the south shore of the 
middle portion of Trego Flowage (Figure 2-2). It is the only public landing on the flowage and 
consists of a single cement launch, paved approach, and dock. The landing is sufficient to launch 
larger motorized boats. Parking is available along the shoulders of Trego Landing Road and can 
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accommodate eight vehicles or two vehicles with trailers. There is space designated as handicap 
parking that can accommodate two vehicles. There is no user fee for this launch. 
 
3.9 TREGO NORTH TAILWATER ACCESS (CANOE PORTAGE) 

NSPW owns and maintains an area north of the Trego Dam that serves both as a canoe portage 
and tailwater fishing access (Figure 3-3). The take-out for the canoe portage is located along the 
northwest shore of Trego Flowage, immediately north of the Trego Dam buoyed exclusion zone. 
From the take-out, the portage trail follows a west-southwesterly direction for approximately 325 
ft. to the downstream put-in, adjacent to the north tailwater access. The portage enables users 
travelling from upstream-to-downstream to safely bypass the dam. The north tailwater fishing 
access consists of a concrete retaining wall with safety railing along the river. Parking for the 
area is available along the shoulder of River Road as well as the gravel approach to the north 
access gate. There is space for approximately eight vehicles. A portable lavatory is provided and 
maintained between the portage take-out or parking area and tailwater access. There are no fees 
associated with the use of these areas. 
 
3.10 TREGO SOUTH TAILWATER ACCESS 

NSPW owns and maintains an area southwest of the Trego Dam that provides access to the south 
tailwater (Figure 3-3). Access to the south tailwater is provided via two metal staircases. The 
upper staircase is located near the southwest corner of the Project’s powerhouse while the lower 
staircase is closer to river level.  The lower staircase provides access to a concrete retaining wall 
with safety railing along the river. Parking for up to four vehicles is available in an area off the 
north end of Ricci Road, southwest of the south Project’s access gate. There is no fee associated 
with the use of this area. 
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Figure 3-1. Hayward Project Recreation Facilities - Tailwater Areas  
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Figure 3-2. Hayward Project Recreation Facilities – Upstream Areas.  
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Figure 3-3. Trego Project Recreation Facilities – Canoe Portage and Tailwater Access 
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4. RESULTS OF RECREATION INVENTORY AND CONDITION ASSESSMENTS 

As part of the recreation inventory and recreation assessments of facilities near the Hayward and 
Trego Projects, photographs were taken of amenities and observations were recorded on data 
sheets. A photolog of amenities for each of the facilities inventoried and assessed is presented as 
Appendix 3. Likewise, data sheets used in the inventory and assessment are provided as 
Appendix 4. 
 
4.1 HAYWARD CANOE PORTAGE TAKE-OUT AND CARRY-IN RESERVOIR 

ACCESS 

Condition of Amenities 
 
The amenities at the Hayward canoe portage take-out and carry-in reservoir access, as described 
in Section 3.1, were assessed as being in good condition in 2022. Amenities and signage 
associated with the Hayward canoe portage take-out and carry-in reservoir access are presented 
as Photographs 1 through 13 in Appendix 3. 
 
Parking 
 
The Hayward canoe portage take-out and carry-in reservoir access parking is an unpaved area. 
While there are no designated parking spaces, there is room to park approximately 20 vehicles.  
 
Signage 
 
Signage at the facility includes a directional FERC Project sign that identifies the Hayward 
Project and displays the nearby recreational resources. Directional signs face the water to inform 
paddlers of the take-out location and, on the shoreline, display the direction of the portage trail. 
Additional signage identifies hazards, informs the public of private property, and provides details 
on normal pond elevation. The signage associated with the portage take-out and carry-in access 
was considered to be comprehensive and in good condition during 2022. 
 
4.2 HAYWARD CANOE PORTAGE TRAIL AND PUT-IN 

Condition of Amenities 
 
The Hayward canoe portage trail and put-in amenities described in Section 3.2 were evaluated as 
being primarily in good condition. However, due to one sign as described below, the location 
was rated as needing maintenance. Amenities at the Hayward canoe portage trail and put-in are 
depicted in Photographs 14 through 25 in Appendix 3. 
  

B-967



EA Project No.: 16154.02 
Version: FINAL 

 Page 4-2 
EA Engineering, Science, and Technology, Inc., PBC March 2023 
 

Sawyer and Washburn Counties, Wisconsin Recreation Report for the 
Hayward and Trego Hydroelectric Projects 

Parking 
 
There are no designated parking spaces near the Hayward canoe portage put-in. However, the 
area can accommodate approximately six vehicles along the gravel loop road that terminates at 
the put-in trail. Additional parking is available a short distance away, near the take-out. 
 
Signage 
 
The canoe portage trail signage consists of a sign near the take-out directing paddlers to the put-
in as well as a sign near the trail leading to the river put-in. The signage is in generally good 
condition and the trail is clearly marked. The only exception is the invasive species sign that was 
vandalized and observed in the river. The sign is not owned by NSPW nor is it a FERC 
requirement to have it at this facility. While the existing signage is in good condition, the present 
condition of the invasive species sign resulted in a “in need of maintenance” rating. 
 
4.3 HAYWARD INFORMAL TAILWATER BANK FISHING AREA 

Condition of Amenities 
 
The Hayward informal tailwater shoreline fishing area amenities described in Section 3.3 were 
assessed as being in good condition during 2022. Amenities at the Hayward informal tailwater 
bank fishing area are depicted as Photographs 26 through 37 in Appendix 3.  
 
Parking 
 
There are no designated parking spaces for the Hayward informal tailwater bank fishing access. 
A parking area is shared with the Hayward canoe portage take-out and carry-in reservoir access 
which can accommodate approximately 20 vehicles.  
 
Signage 
 
Due to the informal nature of the access, signage specific to the Hayward informal tailwater bank 
fishing access is not provided. 
 
4.4 HAYWARD CITY BOAT LANDING 

Condition of Amenities 
 
The amenities at the Hayward City Boat Landing, as described in Section 3.4, were assessed as 
being in good condition during 2022.  The facility’s amenities are depicted in Photographs 38 
through 47 of Appendix 3.  
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Parking 
 
There are no designated parking spaces at the Hayward City Boat Landing; however, the 
available space can accommodate 20 vehicles or 10 vehicles with trailers.  
 
Signage 
 
All signage associated with the Hayward City Boat Landing was rated as being in good 
condition. Signage includes interpretive and regulation signs. The interpretive signage is related 
to the Namekagon River being designated a National Scenic River. The regulation signage 
provides information on fish species bag and size limits as well as invasive species control. 
Additionally, the City maintains a “lifejacket loaner” stand to encourage recreationists to use 
lifejackets when on or around Lake Hayward. 
 
4.5 HAYWARD CITY BEACH AND BARRIER-FREE FISHING PIER 

Condition of Amenities 
 
All amenities at the Hayward City Beach and Barrier-Free Fishing Pier, described in Section 3.5, 
were assessed as being in good condition during 2022. Amenities at the Hayward City Beach and 
Barrier-Free Fishing Pier are included as Photographs 48 through 67 of Appendix 3.  
 
Parking 
 
Central to the beach, park, and picnic area, the City provides a paved parking lot that can 
accommodate 24 vehicles including two parking spots being designated for handicap access. 
 
Signage 
 
Signage is restricted to areas within the Hayward City Beach and Park. Signs are largely related 
to regulations and include beach rules, restricted motor vehicle access, and handicap parking. All 
signage was in good condition.  
 
4.6 HAYWARD BARTZ’S BAY INFORMAL ICE FISHING ACCESS 

Condition of Amenities 
 
The limited amenities of the Bartz’s Bay Informal Ice Fishing Access, as described in Section 
3.6, were assessed as being in good condition during 2022. Photographs 68 through 71 of 
Appendix 3 depict the amenities at the facility.  
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Parking 
 
No designated parking spaces are associated with the Bartz’s Bay Informal Ice Fishing Access. 
Parking is available on the shoulder of Chippewa Trail, along the southwest side, which is snow-
plowed wider at the access point to accommodate approximately six vehicles 
 
Signage 
 
No signage is associated with the Bartz’s Bay Informal Ice Fishing Access. 
 
4.7 TOWN OF TREGO PARK BOAT LANDING 

Condition of Amenities 
 
The amenities at the Town of Trego Park Boat Landing, described in Section 3.7, were assessed 
as being in good condition during 2022. Photographs 72 through 81 of Appendix 3 depict the 
amenities at the Town of Trego Park Boat Landing.  
 
Parking 
 
The Town of Trego Park Boat Landing does not have delineated spaces in the gravel parking lot; 
however, the area can accommodate up to 20 vehicles or six vehicles with trailers.  
 
Signage 
 
Signage at the Town of Trego Park Boat Landing consists of both regulation (i.e., no camping) 
and directional signs. The “no camping” wood sign was in poor condition.  However, a newer 
metal sign nearby was in good condition as were the directional signs to the landing from both 
the Trego Campground Road and the Namekagon River.  
 
4.8 TOWN OF TREGO BOAT LANDING 

Condition of Amenities 
 
The amenities at the Town of Trego Boat Landing, described in Section 3.8, were assessed as 
being in good condition during 2022. Photographs 82 through 93 of Appendix 3 depict the 
amenities at the facility.  
 
Parking 
 
The Town of Trego Boat Landing parking area can accommodate eight vehicles or two vehicles 
with trailers. A handicap parking space is designated and can accommodate two vehicles or one 
vehicle with a trailer. 
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Signage 
 
Signage at the Town of Trego Boat Landing is almost entirely related to regulations. Regulation 
signs consist of fishing regulations, invasive species control, no fireworks, no personal 
watercraft, no power loading, no parking, and handicap parking. The signs were considered to be 
in good condition during 2022. 
 
4.9 TREGO NORTH TAILWATER ACCESS (CANOE PORTAGE) 

Condition of Amenities 
 
The amenities at the Trego North Tailwater Access (Canoe Portage), described in Section 3.9, 
were assessed as being in good condition during 2022. Photographs 94 through 119 of Appendix 
3 depict the amenities at the facility.  
 
Parking 
 
There are no designated parking spaces for the Trego North Tailwater Access (Canoe Portage) 
Users may park along the shoulder of River Road as well as the gravel approach to the north 
Project access gate. Collectively, there is space for approximately eight vehicles. 
 
Signage 
 
Signage at Trego North Tailwater Access (Canoe Portage) includes directional and interpretive 
signs. Directional signage indicates the canoe portage take out as well as direction of the portage 
trail. Interpretive signage is provided to inform visitors of the hazards associated with the Project 
tailwater area. The signs were considered to be in good condition during 2022. 
 
4.10 TREGO SOUTH TAILWATER ACCESS 

Condition of Amenities 
 
The amenities at the Trego South Tailwater Access, described in Section 3.10, were assessed as 
being in good condition during 2022. Photographs 120 through 133 of Appendix 3 depict the 
amenities at the Trego South Tailwater Access.  
 
Parking 
 
There are no designated parking spaces for the Trego South Tailwater Access; however, parking 
for up to four vehicles is available in an area off the north end of Ricci Road, southwest of the 
south access gate for the Project. 
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Signage 
 
Signage at Trego South Tailwater Access includes a FERC Project sign and interpretive signs. 
The FERC Project sign is located to the east of the south project access gate. Interpretive signage 
is provided to inform visitors of the hazards associated with the Project tailwater area. The signs 
were considered to be in good condition during 2022. 
 
4.11 SUMMARY 

The existing amenities of the 10 surveyed recreation resources near the Hayward and Trego 
Projects were rated as in good condition (Appendix 3). No deficiencies that NSPW is responsible 
for were identified as part of the recreation inventory and condition assessment.  
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5. SUMMARY OF RECREATIONAL USE 

5.1 RECREATIONAL USE SURVEYS 

This section provides a summary of the data gathered from interviews with recreational users 
regarding the recreational facilities and opportunities near the Hayward and Trego Projects 
(Appendix 5). Recreational surveys were conducted over 16 days at each of the two project areas 
between January and September 2022. The surveys were conducted on weekdays, weekends, and 
holidays with the number of surveys varying by month throughout the period. Surveys near the 
Hayward Project were conducted at six locations in January and February. Bartz’s Bay Informal 
Ice Fishing Access was not surveyed in April through September. Four locations were surveyed 
near the Trego Project throughout the study period. Collectively, the 16 surveys at each project 
yielded 73 total visitor interviews. 
 
Of the 73 recreation users that were interviewed, 44 visitors were interviewed at recreation 
locations associated with the Hayward Project (Table 5-1). 
 

Table 5-1. Recreational use based on user interviews, Hayward Project 
(January-February, April-September 2022) 
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Total 
by 

Month 

Average 
by 

Month 
& No. 

Surveys 
January 2 1 0 0 0 2 0 3 1.50 
February 2 0 0 0 0 0 0 0 0.00 
April 1 -- 0 0 0 0 2 2 2.00 
May 2 -- 0 1 1 0 0 2 1.00 
June 3 -- 0 0 0 2 8 10 3.33 
July 2 -- 1 0 0 0 6 7 3.50 
August 3 -- 2 0 2 1 9 14 4.67 
September 1 -- 1 0 0 3 2 6 6.00 
Total 16 1 4 1 3 8 27 44  

 
The City of Hayward Beach and Fishing Pier produced over half of the visitor interviews 
followed by the City of Hayward Boat Landing. The fewest interviews were conducted at the 
Bartz’s Bay informal ice fishing access and Hayward Canoe Portage Trail and Put-In. The 
greatest number of visitors were interviewed in August while the single survey in September 
produced the highest average number of interviews per survey event. 
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The four recreation sites associated with the Trego Project yielded 29 user interviews over 16 
surveys (Table 5-2). 
 

Table 5-2. Recreational use based on user interviews, Trego Project 
(January-February, April-September 2022) 
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Month 
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Surveys 
January 2 0 0 0 0 0 0.00 
February 2 0 0 0 0 0 0.00 
April 1 0 0 0 1 1 1.00 
May 2 2 0 3 1 6 3.00 
June 3 1 2 0 3 6 2.00 
July 2 0 1 0 3 4 2.00 
August 3 2 0 3 3 8 2.67 
September 1 1 0 2 1 4 4.00 
Total 16 6 3 8 12 29  

 
The two tailwater access points were the most popular recreation areas near the Trego Project 
with 12 and eight visitors being interviewed at the South Tailwater Access and North Tailwater 
Access, respectively. The fewest interviews were conducted at the Town of Trego Boat Landing. 
Similar to the Hayward Project, August had the highest number of visitors and the single survey 
in September again produced the highest average number of interviews per survey event. 
 
Collectively, weekends produced more interviews compared to weekdays for both projects; 
however, this was more apparent for the Trego Project (Table 5-3). Only slightly more visitors 
were encountered during weekend surveys compared to weekdays at the Hayward Project. In 
contrast, more than double the visitors were interviewed on weekend days compared to 
weekdays at Trego.  
 
Seasonally, the four surveys in January and February yielded three interviews, all at the Hayward 
Project. By comparison, spring and summer had substantially more visitors with 27 and 43 
interviews conducted, respectively. At Hayward, 27 interviews were conducted during the 
summer period compared to 14 interviews during the spring months. Spring and summer were 
more evenly split at the Trego Project with spring producing 13 visitor interviews and summer 
16. 
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Table 5-3. Recreational use by type of day, Hayward and Trego Projects 
(January-February, April-September 2022) 

Season Month 

 
Hayward Project Trego Project Total 

Surveys Weekday Weekend Weekday Weekend Monthly Seasonally 

Winter 
January 2 0 3 0 0 3 

3 
February 2 0 0 0 0 0 

Spring 
April 1 0 2 0 1 3 

27 May 2 0 2 0 6 8 
June 3 6 4 4 2 16 

Summer 
July 2 7 0 4 0 11 

43 August 3 5 9 1 7 22 
September 1 1 5 0 4 10 

Year 
Total 16 19 25 9 20 73 73 
# Days  

 
6 10 6 10 16  

 Ave. Per 
 

 3.17 2.50 1.50 2.00 4.56  
 
Visitors were asked which of nine activities they participated in during their visit. At the 
Hayward Project, each of the nine activities was identified as the primary activity by at least one 
individual (Table 5-4). The most popular activities at Hayward were shoreline/tailwater fishing 
(24% of the respondents), swimming (24% of the respondents), and other (22% of the 
respondents). 
 

Table 5-4. Activities during visit to the Hayward Project Area 
(January-February, April-September 2022) 

Location 
Shore 
fishing 

 Boat 
Fishing 

Motorized 
Boating Paddling  Swim Picnic 

 Wildlife 
Viewing  

 Ice 
Fishing Other 

Bartz's Bay 0 0 0 0 0 0 0 1 0 
Hayward Portage Take 
Out 1 0 1 1 0 0 0 0 2 

Hayward Portage 
Trail/Put In 1 0 0 0 0 0 0 0 0 

Hayward Informal 
Tailwater Access 2 0 0 0 0 0 1 0 0 

City of Hayward Boat 
Landing 3 4 1 0 1 0 0 2 0 

City of Hayward 
Beach/Fishing Pier 5 0 1 1 11 1 1 1 9 

Total 12 4 3 2 12 1 2 4 11 
 
Shoreline/tailwater fishing was a popular recreation activity for all locations except at Bartz’s 
Bay. In contrast, those who responded that swimming or other was their primary activity were 
mostly interviewed at the City of Hayward beach and fishing pier. Dog walking was the activity 
for the majority of visitors that identified their primary activity as other.  
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Five of the nine activities were identified as the primary activity by visitors to the Trego Project 
area (Table 5-5). Over 50% percent of visitors at the Trego Project were participating in 
shoreline/tailwater fishing and most of those respondents were divided between the Trego North 
Tailwater Access and Trego South Tailwater Access. Motorized boating and non-motorized 
boating were the second and third most popular activities. 
 

Table 5-5. Activities during visit to the Trego Project Area 
(January-February, April-September 2022) 

Location 
Shore 
fishing 

Boat 
Fishing 

Motorized 
Boating Paddling Swim Picnic 

Wildlife 
Viewing 

Ice 
Fishing Other 

Trego Park Boat 
Landing 4 0 4 3 0 0 0 0 0 

Trego Boat Landing 0 1 2 1 0 0 0 0 0 
Trego North Tailwater 
Access/Canoe Portage 7 0 0 0 0 0 0 0 1 

Trego South Tailwater 
Access 9 0 2 2 0 0 0 0 1 

Total 20 1 8 6 0 0 0 0 2 
 
The two visitors that identified other as their primary activity were hiking. 
 
Visitors to both Projects were asked if they were prevented from participating in an activity of 
their choice and to provide the reasons why they were unable to engage in said activity. Of the 
44 respondents at the Hayward Project, two provided comments regarding being unable to 
engage in an activity.  One individual stated that they wanted to ride their All-Terrain Vehicle 
(ATV) but were unable to locate the trail and another individual stated that they were unable to 
use the restroom at the Hayward City Beach because a suspicious person was occupying the 
restroom for an inordinate amount of time. The remainder of the respondents at the Hayward 
Project, and all individuals interviewed at Trego, stated that they had not been prevented from 
engaging in the activities of their choice. 
 
Recreationists were asked if they or anyone in their group had a physical condition or personal 
limitation that made it difficult to access or participate in an activity. All visitors at both Projects 
responded that they did not have a physical condition or personal limitation that made it difficult 
to access or participate in activities. 
 
Users were asked multiple questions about resource crowding at recreation sites associated with 
both Projects. At Hayward, 83 of the 92 responses or 90% stated that the resources were not 
crowded (Table 5-6). Only three respondents indicated that at least some of the resources were 
moderately to extremely crowded. 
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Table 5-6. Crowding during visit to the Hayward Project Area 
(January-February, April-September 2022) 

Resource 
Not 

Crowded 
Slightly 

Crowded 
Moderately 
Crowded 

Very 
Crowded 

Extremely 
Crowded 

Parking 33 4 0 1 0 
Trails 14 0 0 0 0 
Campground 11 0 1 0 0 
Boat-in Campsite 4 0 0 0 0 
Shore Fishing 13 2 0 0 1 
Boating 8 0 0 0 0 
Total Each Response 83 6 1 1 1 
Total No. Responses 92 

 
Similarly, 64 of 73 responses from individuals visiting the Trego Project area stated that the 
resources were not crowded (Table 5-7). Once again, only three responses indicated that at least 
some of the resources were moderately to very crowded. 
 

Table 5-7. Crowding during visit to the Trego Project Area 
(January-February, April-September 2022) 

Resource 
Not 

Crowded 
Slightly 

Crowded 
Moderately 
Crowded 

Very 
Crowded 

Extremely 
Crowded  

Parking 25 2 0 0 0  
Trails 13 2 0 0 0  
Campground 2 0 0 2 0  
Boat-in Campsite 0 0 0 0 0  
Shore Fishing 17 2 1 0 0  
Boating 7 0 0 0 0  

Total Each Response 64 6 1 2 0  
Total No. Responses 73  

 
Visitors were asked if crowding caused them to change their plans. Overwhelmingly, 93% and 
97% of visitors to the Hayward and Trego Project areas, respectively, responded that crowding 
did not affect their plans. Four individuals responded that crowding did affect them (i.e., three 
near Hayward and one near Trego). In each case, the individuals stated that they moved to avoid 
crowding. 
 
When asked if crowding was a factor in their trip planning, 40 of 44 respondents at Hayward and 
20 of 29 visitors to the Trego Project area said that crowding was not a factor considered in their 
trip planning. For those that did consider over-crowding in their trip planning, most said that they 
avoided certain times of the day while a few others said they avoided specific places. 
 
In addition to crowding, visitors were asked if the behavior of an individual or group had 
interfered with the enjoyment of their trip. At both the Hayward and Trego Projects, 100% of 
respondents stated that no group or individual had interfered with the enjoyment of their trip.  
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Visitors were asked to rate their satisfaction with the amenities during their current visit; 1-very 
satisfied, 2-somewhat satisfied, 3-neither, 4-dissatisfied, and 5-very dissatisfied. At the Hayward 
Project, the average ratings given for the facilities among the locations ranged from 1.00 (very 
satisfied) to 5.00 (very dissatisfied) with an average rating of 1.89 between very satisfied and 
satisfied (Table 5-8).  
 
While most visitors gave the facilities at the Hayward Project neutral or positive ratings, some 
negative ratings were received. Of the 44 respondents, 14 expressed dissatisfaction (i.e., 
dissatisfied or very dissatisfied) among the facilities at the Hayward Project. Dissatisfaction was 
primarily related to poor signage outside and within the facility at the Hayward Canoe Portage 
Take-Out (n=2). Lack of trash receptacles, poor signage, and inadequate parking were listed as 
reasons for visitor dissatisfaction at the Hayward Canoe Portage Trail and Put-In and Hayward 
Informal Tailwater access (n=2). At Hayward City Beach and Fishing Pier, poor signage, lack of 
trash receptacles, and restroom conditions were cited as reasons for dissatisfaction (n=10). 
 
Average satisfaction ratings among the recreation amenities associated with the Trego Project 
ranged from 1.00 (very satisfied) to 4.00 (dissatisfied) with an overall average rating of 2.10 
(Table 5-9).  
 
Similar to the recreation facilities at the Hayward Project, most Trego Project amenities were 
rated neutral or better; however, a few negative ratings were received. Of the 29 visitors 
interviewed, eight expressed dissatisfaction (i.e., dissatisfied or very dissatisfied) with one or 
more of the amenities. At the Trego Park Boat Landing, dissatisfaction was voiced regarding the 
lack of signage (n=2). Four individuals collectively expressed dissatisfaction with the lack of 
trash receptacles, vehicle parking, roads to the facility, and/or signage at the Trego South 
Tailwater Access. Lastly, one individual described their dissatisfaction with the condition of the 
Trego Boat Landing signage, rocks at the end of the ramp and near the dock, as well as the lack 
of a restroom. 
 
In terms of demographics regarding respondents at the Hayward Project, based on zip codes, 
52% (n=22) of them were from Hayward while 31% (n=13) stated that they were from more than 
25 miles away. The average distance traveled among the respondents was approximately 76 
miles with the longest distance being approximately 600 miles. 
 
The individuals interviewed at the Hayward recreation sites ranged in age from 18 to 75 years 
with the average age being 38 years old. Among those that provided their age, 62% were under 
the age of 40.  
 
More than two-thirds (i.e., 70%) of those interviewed at the Hayward Project identified as being 
male, while women made up one-quarter of the visitors. Likewise, nearly 80% stated their 
ethnicity as White; however, 16% identified themselves as being Indigenous North American. 
Those claiming Asian and Hispanic ethnicity each made up approximately two percent of those 
interviewed. 
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Approximately 56% of those interviewed among the facilities associated with the Hayward 
Project stated that they obtained the information to plan their trip via “Other” and “Word of 
Mouth” while 40% said they planned their trip based on a “Previous Visit”. Those responding 
“Other” identified internet resources most often while local retailers were commonly associated 
with “Word of Mouth” responses. 
 
Visitors to the Trego Project facilities were less local but also traveled a shorter distance 
compared to Hayward Project area facilities. Of the 29 visitors interviewed, 24% (n=7) of the 
Trego respondents were from Trego while 52% (n=15) stated that they were from more than 25 
miles away. The average distance travelled among the respondents was approximately 52 miles 
with the longest distance being approximately 175 miles. 
 
The age of those interviewed at the Trego recreation sites ranged from 17 to 73 years old with 
the average age being 47 years old. Among those that provided their age, 59% were over the age 
of 50 years old.  
 
The gender composition of Trego respondents was similar to Hayward with women representing 
one-quarter and men making up three-quarters. The Trego visitors that were interviewed 
represented a less diverse segment of the population compared to the Hayward Project. 
Approximately 97% stated their ethnicity as White with three percent identifying themselves as 
being Indigenous North American. 
 
Approximately 95% of those interviewed stated that they obtained the information to plan their 
trip via “Word of Mouth” or based on a “Previous Visit”.  
 
Respondents were asked to comment on the amenities, needs, or concerns with the facilities near 
the Hayward and Trego Projects. Comments from the satisfaction portion of the survey, as well 
as general comments received at the end of the survey, were combined. While several positive 
comments about the facilities were given, some comments included recommended 
improvements. The comments were organized into two main categories: maintenance and new 
amenities.  
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Table 5-8. Satisfaction with the Hayward Project Area Facilities (January-February, April-September 2022) 

Location Parameters Restroom 
Picnic 
Sites Trash  Parking 

Boat 
Launch 
Parking 

Boat 
Launch 

Boat 
Dock 

Other 
Vehicle/

Boat 

Roads 
to 

Facility 

Signage 
to 

Facility 

Signage 
within 

Facility 

Other 
Roads/ 
Signage 

Bartz's Bay 

Number 
Responses 01 0 0 1 0 0 0 1 0 0 0 0 

Average 
Rating -- -- -- 1.00 -- -- -- 1.00 -- -- -- -- 

Hayward Canoe 
Portage Take 
Out 

Number 
Responses 0 0 0 4 0 0 0 0 4 4 4 0 

Average 
Rating -- -- -- 2.00 -- -- -- -- 1.25 3.00 3.00 -- 

Hayward Canoe 
Portage Trail 
Put-In 

Number 
Responses 1 1 1 1 0 0 0 0 1 1 1 0 

Average 
Rating 1.00 2.00 5.00 1.00 -- -- -- -- 1.00 1.00 1.00 -- 

Hayward 
Informal 
Tailwater 
Access 

Number 
Responses 0 0 0 2 0 0 0 0 3 3 3 0 

Average 
Rating -- -- -- 3.00 -- -- -- -- 2.33 3.00 3.00 -- 

City of Hayward 
Boat Landing 

Number 
Responses 0 0 0 5 6 4 4 0 8 8 6 0 

Average 
Rating -- -- -- 1.20 1.67 1.50 1.25 0.00 1.38 1.38 1.17 -- 

City of Hayward 
Beach/Fishing 
Pier 

Number 
Responses 17 15 10 22 0 0 0 0 26 26 26 1 

Average 
Rating 2.18 1.53 2.10 1.36 -- -- -- -- 1.50 2.15 2.19 1.00 

1 0 equals no response. Rating scale 1 to 5 (1 = Very Satisfied, 5 = Very Dissatisfied). See Appendix 1. 
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Table 5-9. Satisfaction with the Trego Project Area Facilities (January-February, April-September 2022) 

Location Parameters Restroom 
Picnic 
Sites Trash  Parking 

Boat 
Launch 
Parking 

Boat 
Launch 

Boat 
Dock 

Other 
Vehicle
/Boat 

Roads 
to 

Facility 

Signage 
to 

Facility 

Signage 
within 

Facility 

Other 
Roads/ 
Signage 

Trego Park Boat 
Landing 

Number 
Responses 01 0 0 2 2 2 2 0 2 3 3 0 

Average 
Rating -- -- -- 3.00 3.00 3.00 3.00 -- 3.00 3.67 2.33 -- 

Trego Boat 
Landing 

Number 
Responses 5 0 1 7 0 0 0 1 8 7 5 0 

Average 
Rating 1.00 -- 1.00 1.29 -- -- -- 1.00 1.00 1.00 1.00 -- 

Trego North 
Tailwater/Canoe 
Portage 

Number 
Responses 1 0 1 6 4 4 1 0 6 6 6 0 

Average 
Rating 3.00 -- 3.00 1.00 2.25 2.00 3.00 -- 1.17 2.00 2.00 -- 

Trego South 
Tailwater 

Number 
Responses 0 0 1 11 0 0 0 1 12 11 11 0 

Average 
Rating -- -- 4.00 2.00 -- -- -- 1.00 1.83 2.09 2.36 -- 

1 0 equals no response. Rating scale 1 to 5 (1 = Very Satisfied, 5 = Very Dissatisfied). See Appendix 1. 
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For the facilities at the Hayward Project, new amenities were more often suggested than 
maintenance needs (Table 5-10). The City of Hayward Beach/Fishing Pier was the most visited 
facility at the Hayward Project and it received the most comments (n=21). The most frequent 
comments received were in regard to new or more signage, need for trash receptacles, and geese 
management. More or better signage was also mentioned for the Hayward Canoe Portage Take-
Out and Carry-In Access while trash receptacles were also suggested for the Hayward Canoe 
Portage Trail and Put-In. 
 

Table 5-10. Summary of comments received from interviews near the Hayward Project 
(January-February, April-September 2022), Subject (number of comments) 

Location Maintenance New Amenities 
City of Hayward Beach/Fishing Pier -Restroom improvements (2) 

-Geese management (3) 
-Pavilion maintenance (1) 
 

-Dog waste bag station (1) 
-Fishing pier (1) 
-New/more signage (4) 
-Trash receptacles (3) 
-Public Wi-Fi (1) 
-Campground (1) 
-Additional fishing pier (1) 
-Buoys for the beach (1) 
-Widen entry road (2) 

City of Hayward Boat Landing  -Additional boat moorings (1) 
Hayward Canoe Portage Take-Out and 
Carry-In Access 

 -More/better signage (2) 
-ADA viewing and parking (1) 

Hayward Canoe Portage Trail and Put-In  -Trash receptacles (1) 
-Picnic table (1) 

 
Among the facilities near the Trego Project, constructive comments were received at all four 
facilities (Table 5-11). The Town of Trego Park Boat Landing and Trego South Tailwater Access 
received the most comments for facilities near the Trego Project. As with the Hayward facilities, 
comments regarding new amenities such as signage, portable lavatories, and expanded tailwater 
fishing access were more common than maintenance related comments. 
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Table 5-11. Summary of comments received from interviews near the Trego Project 
(January-February, April-September 2022), Subject (number of comments) 

Location Maintenance New Amenities 
Town of Trego Park Boat Landing -Replace signage (1) 

-Remove rocks at end of 
landing and by dock (1) 

-Install portable lavatory (1) 
-Add marker to sign at CTH K 
Landing (1) 

Town of Trego Boat Landing  -New\better signage (2) 
Trego North Tailwater Access/Canoe 
Portage 

 -Trash receptacles (1) 
-Expand fishing area (1) 
-Rod holders on the railing (1) 

Trego South Tailwater Access -Replace signage (1) -Trash receptacles (2) 
-New signage (1) 
-Expand fishing area (2) 
-Lighted stairway (1) 

  

B-984



EA Project No.: 16154.02 
Version: FINAL 

 Page 5-13 
EA Engineering, Science, and Technology, Inc., PBC March 2023 
 

Sawyer and Washburn Counties, Wisconsin Recreation Report for the 
Hayward and Trego Hydroelectric Projects 

5.2 SPOT COUNTS 

The 16 recreational surveys conducted at facilities near the Hayward Project resulted in 84 spot 
count reports across the surveyed locations. These spot counts observed 175 users total (Table 5-
12, Appendix 6). The average spot count for the 16 surveys was 10.94 users per location. Use of 
the City of Hayward Beach /Fishing Pier was substantially greater than the other five facilities 
surveyed and accounted for 81% of the user counts during 2022. 
 
Among the eight months surveyed, April had the fewest total and average visits by recreational 
user (Tables 5-12). August had the highest user counts but July exhibited the greatest monthly 
average. The City of Hayward Boat Landing had the highest Winter counts (i.e., January and 
February) while the City of Hayward Beach\Fishing Pier saw the highest spring and summer spot 
counts. 
 

Table 5-12. Recreational use based on spot counts, near the Hayward Project 
(January-February, April-September 2022) 
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by 
Month 

Average 
by 

Month 
& No. 

Surveys 
January 2 2 0 0 0 2 0 4 2.00 
February 2 2 0 0 0 3 0 5 2.50 
April 1 0 0 1 0 0 0 1 1.00 
May 2 0 0 0 0 0 3 3 1.50 
June 3 0 0 1 2 1 35 39 13.00 
July 2 0 0 0 0 5 45 50 25.00 
August 3 0 5 0 0 3 49 57 19.00 
September 1 0 1 0 0 5 10 16 16.00 
Total 16 4 6 2 2 19 142 175 10.94 

 
In addition to instantaneous site counts of recreation users at each location, the spot count forms 
identified 11 specific recreational activities and one “other” category (Appendix 1). These 
activities ranged from ATV/Snowmobiling and various types of boating to hiking, jogging, 
walking and wildlife viewing. Recreation users at the Hayward Project were observed 
participating in many of the aforementioned activities, with the exception of bicycling and bird 
watching. All of the recreationist observed at the Hayward Project during the winter were listed 
under “other” and were ice fishing. From July through September, the primary activities for most 
visitors were swimming and shore fishing. 
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Spot counts conducted at the Trego Project were noticeably lower compared to the Hayward 
Project. The Trego spot counts tallied 34 users total (Table 5-13). The average spot count for the 
16 surveys was 2.13 users per location. Unlike the Trego recreational interviews, which were 
highest at the tailwater facilities, spot counts were highest at the Town of Trego Boat Landing 
followed by the Town of Trego Park Boat Landing. 
 
February had the fewest total and average visits by recreational user over the eight survey 
months (Tables 5-13). Similar to Hayward, the highest user count at Trego was in August, which 
also exhibited the highest average count. Trego spot counts were similar among the months and 
seasons with the exception of August, which was substantially higher. 
 

Table 5-13. Recreational use based on spot counts, near the Trego Project (January-
February, April-September 2022) 
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by 

Month 
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Surveys 
January 2 0 2 0 0 2 1.00 
February 2 0 0 0 0 0 0.00 
April 1 1 0 0 1 2 2.00 
May 2 1 0 2 0 3 1.50 
June 3 0 1 1 0 2 0.67 
July 2 3 0 0 1 4 2.00 
August 3 3 9 3 2 17 5.67 
September 1 1 0 2 1 4 4.00 
Total 16 9 12 8 5 34 2.13 

 
Among the 11 specific recreational activities, visitors to the Trego area were observed 
participating in seven activities. The four activities that were not observed include swimming, 
picnicking, bird watching, and ATV/Snowmobiling. Winter activities were minimal and 
restricted to walking. However, summer activities were largely split between power boating and 
shore/tailwater fishing. 
 
5.3 FUTURE AND POTENTIAL RECREATION 

Future and potential recreation use questionnaires were mailed to representatives from the City 
of Hayward, Hayward Area Chamber of Commerce, Sawyer County, Town of Trego, Trego 
Lake District (TLD), Washburn County, and NPS on July 14, 2022. Delivery on July 18, 2022 
was confirmed for each recipient (Appendix 2). Among the seven stakeholder entities that 
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received the questionnaire, only the TLD and NPS responded. The following is a summary of 
their responses with complete responses provided by each stakeholder included in Appendix 7.  
 
5.3.1 National Park Service 

Stakeholders were asked about their interest in recreation sites in the vicinity of the Hayward and 
Trego Projects as well as their primary function and responsibilities with regard to the recreation 
sites. NPS responded that the Namekagon River is protected as part of the Wild and Scenic 
Rivers system and the National Park system. The Namekagon River is managed by St. Croix 
National Scenic Riverway for “the preservation and protection of the aquatic, cultural, 
recreational, scenic-aesthetic, water quality, and free-flowing condition values”. The NPS does 
not manage all recreation sites near the Hayward and Trego Projects but has “an interest in 
providing safe, high-quality recreational opportunities to the public as part of the NPS 
experience”. 
 
NPS owns and manages the County K Landing, which is downstream of the Trego Project. In 
addition, the NPS Namekagon River Visitor Center in the Town of Trego and the Earl Landing 
in the Town of Earl are between the Hayward and Trego Project areas but within the 
responsibilities of NPS. Amenities associated with the County K Landing include a gravel river 
access, picnic tables, interpretive and informational signage, paved parking lot, and vault toilet. 
The amenities at Earl Landing include a gravel parking area, concrete boat ramp, vault toilet, 
primitive camping, potable water, and picnic tables. 
 
NPS reported that Namekagon River access points near the Visitor Center on the north and south 
banks of the river were removed due to redevelopment of the Highway 63 and Highway 53 
Interchange project and the removal of the Lakeside Road Bridge. As such, no facilities remain 
at these locations. The removal of these two access points has reduced recreational access to the 
Namekagon River and near the Hayward and Trego Projects. The NPS is considering a river 
access point to the east of the Namekagon River Visitor Center, near the Highway 63 Bridge. 
NPS noted that parking capacity is frequently exceeded at Earl Landing. As such, NPS is set to 
begin the design process to improve conditions at the Earl Landing during Fiscal Year 2024. 
 
5.3.2 Trego Lake District 

The TLD described itself as “a specialized unit of government created to manage Trego Lake 
with a legal responsibility to support and encourage the preservation of the natural beauty, 
peacefulness, safety, and recreational value of the shoreline and waters of Trego Lake, and to 
coordinate with the various public and private organizations in these efforts”. The TLD 
encompasses the water and shoreline from the Trego Project to the Highway 53 bridge and is 
managed by those owning property within the boundary. There are approximately 275 
landowners that have access to the lake from their property. 
 
TLD works with Wisconsin Department of Natural Resources to analyze water quality, protect 
the fishery, maintain and mark navigation channels, and coordinate control of aquatic invasive 
species (AIS) in the lake. 

B-987



EA Project No.: 16154.02 
Version: FINAL 

 Page 5-16 
EA Engineering, Science, and Technology, Inc., PBC March 2023 
 

Sawyer and Washburn Counties, Wisconsin Recreation Report for the 
Hayward and Trego Hydroelectric Projects 

Recreational activities on Trego Lake, including boating, swimming, and fishing, are all 
impacted by sedimentation buildup and AIS. In conjunction with the Town of Trego, TLD 
operates and maintains the Trego Landing. In addition, a private resort and campground (i.e., 
Bay Park Resort and Campground) is situated on Trego Lake. TLD stated that these sites have 
not exceeded capacity or experienced insufficient parking. 
 
In terms of future management and enhancement of recreational opportunities, TLD will 
continue to manage AIS and navigation through aquatic macrophyte harvesting and spot 
dredging. In 2023, via a tax levy on members, TLD intends to expand AIS control through 
additional macrophyte harvesting as identified in their Aquatic Plant Management Plan. Despite 
these efforts, TLD foresees the need to further expand AIS and sedimentation management 
within the district to enhance the resource and improve recreational opportunities near the Trego 
Project. TLD also expressed concern over the loss of Namekagon River due to the Trego 
interchange development access (see NPS discussion above) and believes those former access 
points need to be replaced.  
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6. CONCLUSIONS 

Overall, the six Hayward Project and four Trego Project recreational locations were considered 
in good condition during the 2022 surveys. The inventory identified one facility and amenity that 
required maintenance and that was related to signage at the Hayward Canoe Portage Trail and 
Put-In. Most recreational facilities at the Hayward and Trego Projects received low to moderate 
use during the 2022 survey events. The lone exception was at the Hayward City Beach/Fishing 
Pier, which received periodic moderate to high use, particularly in June, July, and August. 
Despite the high use at the Hayward City Beach/Fishing Pier, based on the facility assessments, 
observations, spot counts, and user interviews, this facility does not appear to be overused and 
overcrowding is infrequent. With the exception of the Hayward City Beach/Fishing Pier, 
crowding or lack of capacity was not observed during the surveys. 
 
A few respondents requested improved signage at NSPW-owned recreation locations (Tables 5-
10 and 5-11). Improved signage was requested for both the Hayward Canoe Portage Take-Out 
and Carry-In Access and the Trego South Tailwater Access. The Hayward Canoe Portage Take-
Out and Carry-In Access is visibly marked for recreation users both on the water and on land 
(Appendix 3, Photos 9, 12, 13, 14, 17, and 19). Therefore, additional signage is unnecessary at 
this time. Likewise, one respondent suggested that the signage at the Trego South Tailwater 
Access is faded (Appendix 3, Photo 120). While somewhat faded, the signage remains 
completely readable such that replacement is unnecessary at this time. 
 
For the Hayward project, one individual suggested that an ADA parking and viewing area would 
benefit the public at the Hayward Canoe Portage Take-Out and Carry-In Access (Table 5-10). 
Given the open, level, and relatively obstacle free area at the Hayward Canoe Portage Take-Out 
and Carry-In Access, it is recommended that NSPW evaluate the possibility for an ADA parking 
and viewing area. In addition, one respondent requested that a picnic table be located along the 
Hayward Canoe Portage Trail and Put-In. Given the ample space available along the portage 
trail, near the take out, carry-in access, informal bank fishing access, or at the loop near the 
canoe portage put-in, it is recommended that NSPW evaluate the possibility of installing a picnic 
table near the Hayward Canoe Portage Trail and Put-In.  
 
Three respondents suggested that the Trego North Tailwater Access and Trego South Tailwater 
Access fishing areas are in need of expansion (Table 5-11). However, based on actual observed 
use throughout the Trego recreation survey, the facilities are more than adequate to support the 
number of individuals visiting them. In fact, among the 16 surveys conducted, the number of 
individuals using the north or south tailwater fishing areas exceeded one individual on two 
occasions and in both cases there were two people using the access compared to eight surveys 
when no users were observed at either tailwater access (Appendix 6). Therefore, use of these 
resources suggests that expansion of the north and south tailwater fishing areas at the Trego 
Project is unnecessary. 
 
While there may be legitimate needs for future improvement or expansion of recreational 
resources in the vicinity of the Projects, the low to moderate observed use during these surveys 
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suggests that the capacity of the Hayward and Trego recreational resources is sufficient now and 
in the foreseeable future. 
 
  

B-990



EA Project No.: 16154.02 
Version: FINAL 

 Page 6-3 
EA Engineering, Science, and Technology, Inc., PBC March 2023 
 

Sawyer and Washburn Counties, Wisconsin Recreation Report for the 
Hayward and Trego Hydroelectric Projects 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank. 

B-991



WATER QUALITY MONITORING TURTLE STUDY REPORT 

B-992



Great Lakes Environmental Center, Inc. 

 

STUDY REPORT 

 

for 

 

Hayward Hydroelectric Project (FERC Project No. 2417) and 

Trego Hydroelectric Project (FERC Project No. 2711) 

 

Water Quality Monitoring Study 
 

Prepared for:  

Shawn Puzen 

Shawn.Puzen@meadhunt.com 

Mead & Hunt, Inc. 
Phone: (920) 593-6865 

 

 

 

 

Prepared by: 

 

 

Great Lakes Environmental Center, Inc. 

739 Hastings Street  

Traverse City, Michigan 49686 

Phone: (231) 525-0493 

Principal Contact Person: Dennis McCauley 

dmccauley@glec.com 

 

 

 

 

 

 

 

February 7, 2023 

 

 

 

B-993

mailto:Shawn.Puzen@meadhunt.com
mailto:dmccauley@glec.com


Interim Study Report - Water Quality Monitoring Study February 7, 2023 

Hayward and Trego Hydroelectric Projects (FERC Project Nos. 2417 and 2711)                                      Page ii 

 

Great Lakes Environmental Center, Inc. 

TABLE OF CONTENTS 

 

PROJECT INFORMATION AND BACKGROUND ................................................................. 1 

STUDY AREA ............................................................................................................................. 1 

METHODOLOGY ....................................................................................................................... 4 

STUDY RESULTS..................................................................................................................... 11 

Analysis and Discussion ...................................................................................................... 23 

Temperature ........................................................................................................................ 24 

pH ........................................................................................................................................ 25 

Dissolved Oxygen ............................................................................................................... 25 

Iron ...................................................................................................................................... 25 

Manganese ........................................................................................................................... 25 

Total Mercury ...................................................................................................................... 26 

Chloride ............................................................................................................................... 26 

Chlorophyll a ....................................................................................................................... 26 

Sulfide and Sulfate .............................................................................................................. 26 

Bacteria (E. coli) ................................................................................................................. 27 

Total and Dissolved Phosphorus ......................................................................................... 27 

Color .................................................................................................................................... 28 

Nitrate/Nitrite ...................................................................................................................... 28 

Ammonia ............................................................................................................................. 29 

Total Suspended Solids (TSS)............................................................................................. 29 

Agency Correspondence and Consultation ......................................................................... 29 

LITERATURE CITED ............................................................................................................... 30 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

B-994



Interim Study Report - Water Quality Monitoring Study February 7, 2023 

Hayward and Trego Hydroelectric Projects (FERC Project Nos. 2417 and 2711)                                      Page iii 

 

Great Lakes Environmental Center, Inc. 

List of Tables 
 

TABLE 1. WATER QUALITY STANDARDS FOR THE HAYWARD AND TREGO 

HYDROELECTRIC PROJECTS ............................................................................................................... 10 

TABLE 2. YSI PRODSS SENSOR SPECIFICATIONS ........................................................................... 11 

TABLE 3. YSI EXO3 SENSOR SPECIFICATIONS ................................................................................ 11 

TABLE 4. MINIMUM AND MAXIMUM SPECIFIC CONDUCTANCE (µS/CM) RECORDED 

DURING PROFILING ............................................................................................................................... 12 

TABLE 5. SUMMARY OF WATER QUALITY PARAMETER SAMPLE ANALYSIS FOR THE 

HAYWARD HYDROELECTRIC PROJECT (2022) ................................................................................ 13 

TABLE 6. SUMMARY OF WATER QUALITY FIELD PARAMETER RESULTS FOR THE 

HAYWARD HYDROELECTRIC PROJECT (2022) ................................................................................ 13 

TABLE 7. SUMMARY OF WATER QUALITY PARAMETER SAMPLE ANALYSIS FOR THE 

TREGO HYDROELECTRIC PROJECT (2022) ....................................................................................... 14 

TABLE 8. SUMMARY OF WATER QUALITY FIELD PARAMETER RESULTS FOR THE TREGO 

HYDROELECTRIC PROJECT (2022) ...................................................................................................... 15 

TABLE 9. RANGE OF CONTINUOUS TEMPERATURE, PH, DO, AND SPECIFIC CONTUCTANCE 

READINGS FOR HAYWARD HYDROELECTRIC PROJECT, MAY 17, 2022 TO OCTOBER 11, 

2022 ............................................................................................................................................................ 17 

TABLE 10. RANGE OF CONTINUOUS TEMPERATURE, PH, DO, AND SPECIFIC 

CONTUCTANCE READINGS FOR TREGO HYDROELECTRIC PROJECT, MAY 17, 2022 TO 

OCTOBER 11, 2022 ................................................................................................................................... 18 

 

List of Figures 

 
FIGURE 1. HAYWARD SAMPLING LOCATIONS FOR THE 2022 WATER QUALITY 

ASSESSMENT. HAYWARD #1: 46.01897, -91.45208, HAYWARD #2: 46.00855, -91.47421, 

HAYWARD #3: 46.00614, -91.48534 ......................................................................................................... 2 

FIGURE 2. TREGO #1 SAMPLING LOCATION FOR THE 2022 WATER QUALITY ASSESSMENT. 

TREGO #1: 45.90951, -91.82713 ................................................................................................................. 3 

FIGURE 3. TREGO #2 AND TREGO #3 SAMPLING LOCATIONS FOR THE 2022 WATER 

QUALITY ASSESSMENT. TREGO #2: 45.94750, -91.88639, TREGO #3: 45.94850, -91.88905 ........... 4 

FIGURE 4. HAYWARD AND TREGO UPSTREAM AND DOWNSTREAM LOCATIONS, WATER 

QUALITY ASSESSMENT PLAN (2022) ................................................................................................... 7 

FIGURE 5. HAYWARD AND TREGO DEEP HOLE LOCATIONS, WATER QUALITY 

ASSESSMENT PLAN (2022) ...................................................................................................................... 8 

FIGURE 6. PREDICTION OF MISSED HOURLY DO VALUES FOR HAYWARD LOCATION #3 

(DOWNSTREAM) ..................................................................................................................................... 21 

FIGURE 7. PREDICTION OF MISSED HOURLY DO VALUES FOR TREGO LOCATION #3 

(DOWNSTREAM) ..................................................................................................................................... 22 

FIGURE 8. WISCONSIN GRAPHIC OF SURFACE WATER STANDARDS AND CRITERIA .......... 24 

B-995



Interim Study Report - Water Quality Monitoring Study February 7, 2023 

Hayward and Trego Hydroelectric Projects (FERC Project Nos. 2417 and 2711)                                      Page iv 

 

Great Lakes Environmental Center, Inc. 

 

 

List of Appendices 
 

Appendix A: Temperature, Dissolved Oxygen, and pH Depth Profiles 

Appendix B: Continuous Temperature, DO, pH and Conductivity Plots 

Appendix C: Raw Field Data Including Field Notes and Depth Profile Data 

Appendix D: Analytical Data Including Laboratory Analysis Results

B-996



Interim Study Report - Water Quality Monitoring Study February 7, 2023 

Hayward and Trego Hydroelectric Projects (FERC Project Nos. 2417 and 2711)                                      Page 1 

 

Great Lakes Environmental Center, Inc. 

PROJECT INFORMATION AND BACKGROUND 

 

Northern States Power Company, a Wisconsin corporation (NSPW or Licensee), currently holds 

licenses issued by the Federal Energy Regulatory Commission (FERC or Commission) to 

operate and maintain the Hayward and Trego Hydroelectric Projects (Project or Projects). The 

Projects are owned, operated, and maintained by NSPW. The current licenses, which designate 

the Projects as FERC Nos. 2417 (Hayward) and 2711 (Trego), expire on November 30, 2025. To 

obtain new licenses, NSPW must submit a Final License Application (FLA) to FERC no later 

than November 30, 2023. The FLA, in part, must include an evaluation of the existing water 

quality associated with the Project.  

 

On March 11, 2021, NSPW held a Joint Agency Meeting to present information about the 

Project. At the meeting, and during the 60-day comment period immediately following, NSPW 

received comments and study requests from several entities. The Wisconsin Department of 

Natural Resources (WDNR) requested that NSPW complete a water quality study at both 

Projects.  

 

WDNR indicated that data be collected and analyzed using river monitoring protocols upstream 

of the impoundments and downstream of the dams. Lake protocols should be applied to the deep 

hole of the impoundments. NSPW developed a study plan to include monitoring for all 

parameters requested by WDNR with the exception of cyanobacteria, methyl mercury, and 

sediment accumulation. The study plan was otherwise consistent with the WDNR request.  

 

On behalf of NSPW, and under the direction of Mead and Hunt, Inc., Great Lakes Environmental 

Center, Inc. (GLEC) conducted a Water Quality Monitoring Study at the Hayward and Trego 

Projects during 2022 to determine if waters within the Project boundaries meet current state 

water quality standards. The work was completed in accordance with the Study Plan provided by 

Mead and Hunt. 

 

STUDY AREA 

 

The study included water quality monitoring at three locations for each Project. One site was 

located downstream of the powerhouse outside of the mixing zone, one was located in the deep 

hole within the reservoir, and one was located upstream of the main impoundment in a riverine 

area. 

 

At the Hayward Project, site 1 was located approximately 3,600 feet upstream of the Highway 77 

bridge, site 2 was located in the deep hole at existing WDNR Monitoring Station 83131, and site 

3 was located near the canoe portage put-in at existing WDNR Monitoring Station 583001.  

 

At the Trego Project, site 1 was located just upstream of the Highway 53 bridge at existing 

WDNR Monitoring Station 10022021, site 2 was located in the deep hole at existing WDNR 

Monitoring Station 663162, and site 3 was located approximately 250 feet downstream of the 

Trego Dam. 

 

Figures 1, 2, and 3 illustrate the sampling locations at each Project. 
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FIGURE 1. HAYWARD SAMPLING LOCATIONS FOR THE 2022 WATER QUALITY 

ASSESSMENT. HAYWARD #1: 46.01897, -91.45208, HAYWARD #2: 46.00855, -91.47421, 

HAYWARD #3: 46.00614, -91.48534 
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FIGURE 2. TREGO #1 SAMPLING LOCATION FOR THE 2022 WATER QUALITY 

ASSESSMENT. TREGO #1: 45.90951, -91.82713 
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FIGURE 3. TREGO #2 AND TREGO #3 SAMPLING LOCATIONS FOR THE 2022 

WATER QUALITY ASSESSMENT. TREGO #2: 45.94750, -91.88639, TREGO #3: 

45.94850, -91.88905 

 

 

METHODOLOGY 

 

The objective of the water quality monitoring study was to determine if the Projects meet current 

state water quality standards. Since Hayward Lake and Trego Lake are classified as impounded 

flowing waters, with a residence time of less than 14 days, WDNR indicated that the data should 

be collected and/or analyzed using river monitoring protocols at the upstream and downstream 

monitoring locations for each Project.  However, lake monitoring protocols should be applied to 

both Projects when analyzing the deep hole within the impoundments.  

 

River monitoring protocols were implemented at the following four locations: 

• Hayward #1: 46.01897, -91.45208, 3,600 feet upstream of the Highway 77 bridge, 
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• Hayward #3: 46.00614, -91.48534, near the canoe portage put-in at existing WDNR 

Monitoring Station 583001, 

• Trego #1: 45.90951, -91.82713, upstream of the Highway 53 bridge at existing WDNR 

Monitoring Station 10022021, and  

• Trego #3: 45.94850, -91.88905, approximately 250 feet downstream of the Trego Dam. 

 

Lake monitoring protocols were implemented at the following two locations: 

• Hayward #2: 46.00855, -91.47421, deep hole at existing WDNR Monitoring Station 

83131, and 

• Trego #2: 45.94750, -91.88639, deep hole at existing WDNR Monitoring Station 663162. 

 

NSPW developed the study plan to include monitoring for all parameters requested by WDNR 

with the exception of cyanobacteria, methyl mercury, and sediment accumulation. A summary of 

the Hayward and Trego water quality assessment plans is shown in Figure 4 for the upstream and 

downstream monitoring locations and in Figure 5 for the deep hole locations. At each upstream 

and downstream location, the following was collected and/or recorded at the frequency outlined 

in Figure 4: 

• Ammonia 

• Bacteria (Escherichia 

coli (E. coli)) 

• Chloride 

• Chlorophyll a 

• Conductivity 

• Dissolved Oxygen (DO) 

• Dissolved Phosphorus 

• Nitrate (plus Nitrite) 

• pH 

• Sulfate 

• Total Mercury 

• Temperature 

• Total Nitrogen 

• Total 

Phosphorus 

• Total 

Suspended 

Solids 

 

At each deep hole location, the following was collected and/or recorded at the frequency outlined 

in Figure 5: 

• Ammonia 

• Bacteria (Escherichia 

coli (E. coli)) 

• Chloride 

• Chlorophyll a 

• Color 

• Conductivity 

• Dissolved Oxygen 

(DO) 

• Dissolved Phosphorus 

• Iron 

• Manganese 

• Nitrate (plus Nitrite) 

• pH 

• Secchi Depth  

• Sulfate 

• Sulfide 

• Total Mercury 

• Temperature 

• Total Nitrogen 

• Total 

Phosphorus 

• Total 

Suspended 

Solids 

 

The analysis of the above parameters was completed following written Standard Operating 

Procedures (SOPs) which are based upon USEPA analytical methods and WDNR Nutrient Grab 

Sample Protocols located online at 

https://dnr.wi.gov/water/wsSWIMSDocument.ashx?documentSeqNo=114118765. GLEC staff 

and the GLEC Nutrient Chemistry laboratory (Traverse City, MI) completed the analysis for: 
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• Ammonia 

• Bacteria (E. coli) 

• Chlorophyll a 

• Conductivity 

• Color 

• Dissolved Oxygen 

• Dissolved Phosphorus 

• Nitrate (plus Nitrite) 

• pH 

• Secchi Depth  

• Temperature 

• Total Nitrogen 

• Total Phosphorus 

• Total Suspended Solids 

The analysis for the remaining parameters, listed below, was completed by Pace and ALS 

Laboratories (Green Bay, WI and Holland, MI, respectively). 

• Chloride  

• Iron 

• Sulfate 

• Total Mercury 

• Sulfide 

• Manganese 

 

The analysis for bacteria (E. coli) was completed using the IDEXX Colilert methodology 

(IDEXX Colilert 2022). All field collection and subsequent analyses were conducted by 

individuals with prior water quality monitoring training and experience.  

 

Discrete Multi-parameter Water Quality Measurements and Hydrographic Profiles 

Discrete multi-parameter water quality measurements of temperature, DO, pH, and specific 

conductance were collected at each monitoring station during each visit using a calibrated YSI 

ProDSS multi-parameter meter. The data was collected according to the schedule outlined in 

Figures 4 and 5.  

 

A hydrographic profile for temperature, DO, pH, and specific conductance was developed using 

a calibrated YSI ProDSS multi-parameter meter in the deepest part of each impoundment 

(Hayward #2 and Trego #2) beginning at the water surface and continuing at 1-meter intervals 

until the impoundment bed was reached. These profiles were completed following the schedule 

outlined in Figure 5. 
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Parameter Samples 
Type of 

Sampling 

Sampling Frequency 

May June July Aug. Sept. Oct. 

Ammonia 6 total Lab x x x x x x 

Bacteria 6 total Lab x x x x x x 

Chloride 6 total Lab x x x x x x 

Chlorophyll a 3 total Lab   x x x  

Conductivity 
Continuous 

July-Sept. 

Field 

Measurement 
  x x x  

DO 
Continuous 

July-Sept. 

Field 

Measurement 
  x x x  

Dissolved 

Phosphorus 
6 total Lab x x x x x x 

Nitrate (plus nitrite) 6 total Lab x x x x x x 

pH 
Continuous 

July-Sept. 

Field 

Measurement 
  x x x  

Sulfate 1 total Lab x      

Total Mercury 1 total Lab x      

Temperature 
Continuous 

May-Oct. 

Field 

Measurement 
x x x x x x 

Total Nitrogen 6 total Lab x x x x x x 

Total Phosphorus 6 total Lab x x x x x x 

Total Suspended 

Solids 
6 total Lab x x x x x x 

FIGURE 4. HAYWARD AND TREGO UPSTREAM AND DOWNSTREAM 

LOCATIONS, WATER QUALITY ASSESSMENT PLAN (2022) 
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Parameter Samples 
Type of 

Sampling 

Sampling Frequency 

May July Aug. Sept. 

Ammonia 1 total Lab  x   

Bacteria 4 total Lab x x x x 

Chloride 4 total Lab x x x x 

Chlorophyll a 3 total Lab  x x x 

Conductivity 4 total Field Profile x x x x 

Color 1 total Lab  x   

DO 4 total Field Profile x x x x 

Dissolved Phosphorus 4 total Lab x x x x 

Iron 4 total Lab x x x x 

Manganese 4 total Lab x x x x 

Sulfide 4 total Lab x x x x 

Nitrate (plus nitrite) 1 total Lab  x   

pH 4 total Field Profile x x x x 

Secchi depth 4 total Field x x x x 

Sulfate 1 total Lab x    

Total Mercury 1 total Lab x    

Temperature 4 total Field Profile x x x x 

Total Nitrogen 1 total Field Fixed  x   

Total Phosphorus 4 total Field Fixed x x x x 

Total Suspended Solids 4 total Lab x x x x 

FIGURE 5. HAYWARD AND TREGO DEEP HOLE LOCATIONS, WATER QUALITY 

ASSESSMENT PLAN (2022) 

 

Continuous Monitoring of Water Temperature, pH, DO, and Specific Conductance 

Continuous (hourly) temperature data was collected at the upstream and downstream locations of 

each Project from May 17 to October 11, 2022 using Onset HOBO Tidbit Temperature Data 

Loggers.  

 

Continuous (hourly) temperature, DO, pH, and specific conductance data was collected at the 

upstream and downstream locations of each Project from July 12 or 13 to September 28, 2022 

using calibrated YSI EXO3 Multi-parameter sondes. Due to a field technician error while 

downloading data from the YSI EXO3 sondes, no continuous data was collected between July 29 

and August 16, 2022 at Hayward Location #1 (upstream), Hayward Location #3 (downstream), 

or Trego Location #3 (downstream). The sonde at Trego Location #1 (upstream) remained in 

operation during that time. These deviations from the study plan are discussed further in the 

Results section. 

 

Field staff downloaded data from the sondes at each monitoring station directly onto a laptop 

computer. During each visit, all equipment was checked for operation, calibration, battery life, 

and any necessary adjustments to the instruments were made based on manufacturer’s 

specifications. Each sonde was also cleaned and the cable, housing, and other installation 

materials were visually inspected for damage and repaired as necessary.  
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Applicable Water Quality Standards 

Data was collected and analyzed using the WDNR Wisconsin Consolidated Assessment and 

Listing Methodology (WisCALM Guidance) located online at the following web address: 

https://dnr.wisconsin.gov/topic/SurfaceWater/WisCALM.html. The WisCALM Guidance 

references Chapter NR 102, Water Quality Standards for Wisconsin Surface Waters from the 

Wisconsin State Administrative Codes 

(https://docs.legis.wisconsin.gov/code/admin_code/nr/100/102). The water quality standards for 

dissolved oxygen, pH and temperature applicable to the Hayward and Trego Hydroelectric 

Projects are summarized in Table 1. 
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TABLE 1. WATER QUALITY STANDARDS FOR THE HAYWARD AND TREGO 

HYDROELECTRIC PROJECTS 

Wisconsin 

Administrative 

Code Chapter 

Parameter Criteria for Fish and Aquatic Life 

NR 102.04 

Dissolved 

Oxygen 

(Trego) 

…surface waters shall attain a minimum dissolved oxygen 

concentration of 5 mg/L at all times. 

NR 102.04 

Dissolved 

Oxygen for 

Cold+ Waters 

(Hayward) 

(a.) A minimum dissolved oxygen concentration of 6.0 

mg/L at all times. 

(b.) A minimum dissolved oxygen concentration of 7.0 

mg/L when cold water fish are spawning through fry 

emergence from their redds, or gravel nests. (for Hayward, 

this period is from September 15 thru May 15) 

NR 102.04 pH 

The pH shall be within the range of 6.0 to 9.0, with no 

change greater than 0.5 units outside the estimated natural 

seasonal maximum and minimum. 

NR 102.25 

Ambient Water 

Temperature for 

Non-Specific 

(Warm-Large*) 

Waters 

(Trego) 

The values listed shall be the applicable ambient 

temperatures, sub-lethal and acute water quality criteria for 

temperature for the protection of fish and aquatic life unless 

other values specified in subs. (3) to (5) are applicable or 

approved by the department… 

 
 

Month May June July Aug Sept Oct 

Ta (°F) 60 71 75 74 65 52 
Ta (°C) 15.6 21.7 23.9 23.3 18.3 11.1 

NR 102.25 

Ambient Water 

Temperature for 

Cold+ Waters 

(Hayward) 

The values listed shall be the applicable ambient 

temperatures, sub-lethal and acute water quality criteria for 

temperature for the protection of fish and aquatic life unless 

other values specified in subs. (3) to (5) are applicable or 

approved by the department… 
 

Month May June July Aug Sept Oct 

Ta (°F) 56 62 64 63 57 49 
Ta (°C) 13.3 16.7 17.8 17.2 13.9 9.4 

*Warm-Large = waters with a  fish and aquatic life use designation of “warm water sport fish community” or “warm 

water forage fish community” and unidirectional 7Q10 flows ≥ 200 cubic feet per second (129 million gallons/day) 
+ Cold = waters with a fish and aquatic life use designation of “cold water community” 

Ta = ambient temperature 

 

Data Analysis and Processing 

Upon completion of the field data collection, all data was reviewed for errors and omissions. 

Verified data is presented as tables and/or plots to illustrate the information.  
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Equipment Calibration and Quality Assurance 

The field measurement equipment used during this study included the following: 

• Onset HOBO Tidbit Temperature Data Loggers were used to monitor continous (hourly) 

temperature. The water temperature sensor is accurate to ±0.2°C from 0° to 70°C. 

• A YSI ProDSS Multi-parameter Meter was outfitted with temperature, specific 

conductance, pH and DO sensors. It was used to collect discrete multi-paramter water 

quality data and hydrographic profile data. The accuracy of the YSI ProDSS’s sensor 

array as specified by the manufacturer is presented in Table 2 below. 

• YSI EXO3 Multi-parameter Sondes were used to collect continous (hourly) 

measurements of temperature, specific conductance, pH and DO at the upstream and 

downstream locations at each Project. The accuracy of the YSI EXO3’s sensor array as 

specified by the manufacturer is presented in Table 3 below. 

 

TABLE 2. YSI PRODSS SENSOR SPECIFICATIONS 

Sensor Accuracy 

Temperature ± 0.2°C 

DO 
0 to 20 mg/L: ± 0.1 mg/L or 1% of 

reading, whichever is greater 

Specific Conductance 
0 to 100 mS/cm: ±0.5% of reading or 

0.001 mS/cm, whichever is greater 

pH ± 0.2 pH units 

 

TABLE 3. YSI EXO3 SENSOR SPECIFICATIONS 

Sensor Accuracy 

Temperature -5 to 35°C: ± 0.01°C 

DO 
0 to 20 mg/L: ± 0.1 mg/L or 1% of 

reading, whichever is greater 

Specific Conductance 
0 to 200 mS/cm: ±0.5% of reading or 

0.001 mS/cm, whichever is greater 

pH 
± 0.1 pH units within ±10°C of calibration 

temp; ±0.2 pH units for entire temp range 

 

STUDY RESULTS 

 

Field measurements and water samples collected for analysis were completed as outlined in the 

Study Plan and followed written Standard Operating Procedures. Monitoring was conducted on 

May 17, June 14-15, July 12-13, and July 24 (Trego #2 resample for sulfide only), August 16-17, 

September 12, and October 11, 2022. Water quality characteristics and conditions at both 

Projects are detailed in this section. Several water quality plots are included as appendices to this 

report as specified below. 
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Discrete Multi-parameter Water Quality Measurements and Hydrographic Profiles 

Summaries of the laboratory analyses of the water samples are provided in Tables 5 and 7 for 

Hayward and Trego, respectively. Summaries of the field data are provided in Tables 6 and 8 for 

Hayward and Trego, respectively. Field data (DO, pH, and temperature) in bold font in Tables 6 

and 8 indicate parameters that were outside of the Water Quality Criteria for Fish and Aquatic 

Life as defined in Table 1. 

 

Depth profiles for temperature, pH, DO, and specific conductance were completed at both deep 

hole locations (Hayward #2 and Trego #2) per the study plan. Figures displaying depth profiles 

for temperature, dissolved oxygen, and pH are presented in Appendix A for both the Hayward 

and Trego deep hole locations. Specific conductance was not plotted and varied little from 

surface to bottom. Monthly minimum and maximum specific conductance readings recorded 

during the hydrographic profiling at both Projects are presented in Table 4.  

 

TABLE 4. MINIMUM AND MAXIMUM SPECIFIC CONDUCTANCE (µS/CM) 

RECORDED DURING PROFILING 

 May July August September 

 Min Max Min Max Min Max Min Max 

Hayward #2 274 282 169 173 178 182 185 192 

Trego #2 279 285 196 198 194 196 207 208 
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TABLE 5. SUMMARY OF WATER QUALITY PARAMETER SAMPLE ANALYSIS FOR THE HAYWARD HYDROELECTRIC PROJECT (2022) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
1  PCU = Platinum Cobalt Units, 2 NC = Not Collected per Study Plan, 3TE = Technician Error – E. coli processing time exceeded; value not used. 

 

 Hayward Location #1 (Upstream) Hayward Location #2 (Deep Hole) Hayward Location #3 (Downstream) 

Parameter May June July Aug. Sept. Oct. May June July Aug. Sept. Oct. May June July Aug. Sept. Oct. 

Ammonia 

(µg/L) 
73.9 <30.3 52.1 31.5 30.0 36.0 NC2 NC <30.0 NC NC NC 39.0 80.6 37.2 <13.0 53.0 47.0 

E. coli (MPN) 5.2 15.5 3.1 13.1 13.4 18.7 3.1 NC TE3 12.1 9.7 NC 17.1 15.6 24.3 16.0 8.6 2.0 

Chloride 

(mg/L) 
3.8 4.1 3.7 3.7 5.9 4.0 4.5 NC 4.9 4.6 0.7 NC 6.1 6.0 11.1 6.4 6.0 5.2 

Chlorophyll-a 

(µg/L) 
NC NC 2.18 1.45 1.12 NC NC NC 2.71 1.20 1.68 NC NC NC 2.53 1.31 1.82 NC 

Color (PCU)1 NC NC NC NC NC NC NC NC 41 NC NC NC NC NC NC NC NC NC 

Dissolved 

Phosphorus 

(µg/L) 

2.0 2.8 1.8 <1.5 2.0 2.6 <1.5 NC 3.0 3.1 3.1 NC 1.6 6.5 3.2 2.6 2.5 <1.5 

Iron (µg/L) NC NC NC NC NC NC 330 NC 296 215 276 NC NC NC NC NC NC NC 

Manganese 

(µg/L) 
NC NC NC NC NC NC 45.0 NC 35.2 31.1 33.4 NC NC NC NC NC NC NC 

Nitrate+ 

nitrite (µg/L) 
66.4 11.0 37.6 21.7 49.5 77.9 NC NC 6.4 NC NC NC 61.1 16.2 21.8 17.6 22.6 25.0 

Sulfide 

(mg/L) 
NC NC NC NC NC NC 1.2 NC <1.2 <1.2 <2.4 NC NC NC NC NC NC NC 

Sulfate 

(mg/L) 
2.1 NC NC NC NC NC 0.75 NC NC NC NC NC <0.71 NC NC NC NC NC 

Total 

Mercury 

(µg/L) 

<0.16 NC NC NC NC NC <0.16 NC NC NC NC NC <0.16 NC NC NC NC NC 

Total 

Nitrogen 

(mg/L) 

0.49 0.55 0.39 0.33 0.35 0.37 NC NC 0.43 NC NC NC 0.55 0.53 0.38 0.34 <0.021 0.38 

Total 

Phosphorus 

(µg/L) 

4.2 6.4 8.3 10.3 14.5 9.5 4.6 NC 9.1 6.8 15.0 NC 4.0 7.1 7.3 10.8 17.1 11.4 

Total 

Suspended 

Solids (mg/L) 

5.0 4.3 3.4 4.1 5.0 4.6 4.6 NC 3.3 4.4 4.9 NC 3.6 3.1 5.8 3.9 5.1 6.3 
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TABLE 6. SUMMARY OF WATER QUALITY FIELD PARAMETER RESULTS FOR THE HAYWARD HYDROELECTRIC PROJECT (2022) 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 Near Surface Measurements Only 

2 NC = Not Collected per Study Plan 

Bolded results are over the water quality criteria limits as defined in Chap NR 102 of the Wisc. Admin. Code. 

*Result recorded on September 12, 2022. DO limit for this date is 6 mg/L. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Field 

Measurements1 

Hayward Location #1 (Upstream) Hayward Location #2 (Deep Hole) Hayward Location #3 (Downstream) 

May June July Aug. Sept. Oct. May June July Aug. Sept. Oct. May June July Aug. Sept. Oct. 

Specific 

Conductance 

(µS/cm) 

133 NC2 168 179 183 186 274 NC 173 178 192 NC 133 NC 173 179 196 190 

DO (mg/L) 9.78 NC 9.01 10.85 6.73* 10.93 9.74 NC 8.93 9.71 8.71 NC 9.39 NC 8.39 9.16 8.83 10.88 

pH (s.u.) 7.86 NC 7.83 8.44 8.17 7.73 7.75 NC 8.09 8.24 7.88 NC 7.60 NC 7.97 8.04 7.83 7.91 

Secchi depth 

(inches) 
NC NC NC NC NC NC 80 NC 87 115 102 NC NC NC NC NC NC NC 

Temperature 

(⁰C) 
17.3 22.4 17.4 19.5 15.6 9.3 16.9 NC 21.5 21.0 18.4 NC 16.6 20.7 21.6 19.7 18.5 10.3 
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TABLE 7. SUMMARY OF WATER QUALITY PARAMETER SAMPLE ANALYSIS FOR THE TREGO HYDROELECTRIC PROJECT (2022) 

 Trego Location #1 (Upstream) Trego Location #2 (Deep Hole) Trego Location #3 (Downstream) 

Parameter May June July Aug. Sept. Oct. May June July Aug. Sept. Oct. May June July Aug. Sept. Oct. 

Ammonia 

(µg/L) 
44.1 34.3 33.4 24.2 33.0 51.0 NC2 NC 67.5 NC NC NC 59.9 41.3 92.6 50.3 57.0 29.0 

E. coli (MPN) 22.8 72.7 93.2 114.5 36.4 13.5 3.0 NC 2.0 2.0 <1.0 NC 7.5 4.1 3.1 2.0 9.8 3.0 

Chloride 

(mg/L) 
5.8 6.5 6.2 5.2 7.5 7.5 5.7 NC 6.6 6.4 6.7 NC 5.7 6.7 5.2 6.6 7.0 7.0 

Chlorophyll-a 

(µg/L) 
NC NC 2.80 1.20 1.08 NC NC NC 1.49 1.27 0.98 NC NC NC 2.10 1.81 1.26 NC 

Color (PCU)1 NC NC NC NC NC NC NC NC 34 NC NC NC NC NC NC NC NC NC 

Dissolved 

Phosphorus 

(µg/L) 

4.1 2.7 3.6 1.5 5.8 2.3 2.5 NC 4.1 4.4 6.2 NC 1.9 3.2 3.4 2.3 5.3 3.3 

Iron (µg/L) NC NC NC NC NC NC 470 NC 188 180 202 NC NC NC NC NC NC NC 

Manganese 

(µg/L) 
NC NC NC NC NC NC 77.0 NC 61.3 38.5 48.2 NC NC NC NC NC NC NC 

Nitrate + 

nitrite (µg/L) 
139.2 122.4 118.2 92.3 91.6 112.1 NC NC 46.4 NC NC NC 114.2 68.1 63.5 41.1 78.9 77.2 

Sulfide 

(mg/L) 
NC NC NC NC NC NC <1.0 NC <1.2 <1.2 <1.2 NC NC NC NC NC NC NC 

Sulfate 

(mg/L) 
<0.71 NC NC NC NC NC <0.71 NC NC NC NC NC <0.71 NC NC NC NC NC 

Total 

Mercury 

(µg/L) 

<0.16 NC NC NC NC NC <0.16 NC NC NC NC NC <0.16 NC NC NC NC NC 

Total 

Nitrogen 

(mg/L) 

0.58 0.62 0.40 0.37 0.31 0.31 NC NC 0.47 NC NC NC 0.66 0.69 0.47 0.31 0.32 0.32 

Total 

Phosphorus 

(µg/L) 

5.3 4.8 9.0 6.8 15.5 11.2 10.0 NC 6.2 6.1 11.6 NC 5.4 4.3 7.0 8.2 16.4 9.7 

Total 

Suspended 

Solids (mg/L) 

8.6 6.1 8.7 3.7 4.4 5.9 3.8 NC 5.5 3.3 3.8 NC 2.6 4.8 5.2 2.6 4.8 9.2 

1  PCU = Platinum Cobalt Units, 2 NC = Not Collected per Study Plan 
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TABLE 8. SUMMARY OF WATER QUALITY FIELD PARAMETER RESULTS FOR THE TREGO HYDROELECTRIC PROJECT (2022) 

Field 

Measurements1 

Trego Location #1 (Upstream) Trego Location #2 (Deep Hole) Trego Location #3 (Downstream) 

May June July Aug. Sept. Oct. May June July Aug. Sept. Oct. May June July Aug. Sept. Oct. 

Specific 

Conductance 

(µS/cm) 

293 NC2 187 191 205 204 279 NC 197 194 207 NC 280 NC 197 195 207 205 

DO (mg/L) 8.77 NC 7.373 7.79 8.75 10.20 7.87 NC 7.273 9.28 7.58 NC 9.05 NC 6.293 8.16 7.95 10.41 

pH (s.u.) 7.51 NC 7.74 7.67 7.64 7.78 7.47 NC 7.84 8.17 7.76 NC 7.53 NC 7.62 7.72 7.71 7.79 

Secchi depth 

(inches) 
NC NC NC NC NC NC 57 NC 87 114 150 NC NC NC NC NC NC NC 

Temperature 

(⁰C) 
14.3 21.9 19.6 19.4 14.7 9.4 18.8 NC 24.6 22.5 19.6 NC 17.9 19.8 23.5 20.9 19.0 11.6 

1 Near Surface Measurements Only 

2 NC = Not Collected per Study Plan 

3 Value calculated using DO (% saturation), water temperature, and elevation 

Bolded results are over the water quality criteria limits as defined in Chap NR 102 of the Wisc. Admin. Code. 
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Continuous Monitoring of Water Temperature, pH, DO, and Specific Conductance 

Continuous temperature data was collected at the upstream and downstream locations at both 

Projects using Hobo Tidbits from May 17 to October 11, 2022. Continuous DO, pH, and 

conductivity data was collected at the upstream and downstream locations of each Project, using 

YSI EXO3 sondes, from July 12 or 13 to September 28, 2022, with some deviations from the 

study plan as discussed below.  

 

Recorded water temperatures were compared to the monthly ambient water temperature limits 

for non-specific (warm-large) waters (Trego) and cold waters (Hayward) as defined in chapter 

NR 102 of the Wisconsin Administrative Code. Hourly DO readings for Trego were compared to 

the minimum attainment value of 5 mg/L. Hourly DO readings for Hayward were compared to 

the criteria for cold waters which states that cold surface waters shall attain (a.) a minimum 

dissolved oxygen concentration of 6.0 mg/L at all times, and (b.) a minimum dissolved oxygen 

concentration of 7.0 mg/L when cold water fish are spawning through fry emergence from their 

redds, or gravel nests. For Hayward, this period is from September 15 through May 15. pH 

readings were compared with the range of 6.0 to 9.0 as defined in chapter NR 102 of the 

Wisconsin Administrative Code. The range, mean, and median of temperature, pH, DO, and 

specific conductance readings collected during continuous (hourly) monitoring are presented in 

Tables 9 (Hayward) and 10 (Trego). Plots of the hourly data collected are presented in Appendix 

B.  
 

Hayward Hydroelectric Project 

Water temperatures displayed consistent daily and seasonal patterns and ranged from a minimum 

of 6.24 °C to a maximum of 26.21 °C, with both readings recorded at Location #1. The average 

(19.24°C Hobo Tidbit recording, 19.95°C sonde recording) and median (20.15°C Hobo Tidbit 

recording, 20.47°C sonde recording) water temperatures were higher at Location #3 than at 

Location #1. The water temperatures collected by the Hobo Tidbit and YSI EXO3 sonde 

displayed almost identical patterns for both Hayward locations (see water temperature plots in 

Appendix B). 
 

Water temperatures recorded at Hayward Locations #1 and #3 were above the month-by-month 

state regulatory thresholds for cold waters for at least one hourly measurement per day for almost 

all of the deployment period (see plots in Appendix B). Days when all of the hourly temperature 

measurements fell below the state regulatory threshold for Location #1 include: 

 
• May 22, 26 
• August 13  
• September 23-24, 26-30 

 

Days when all of the hourly temperature measurements fell below the state regulatory threshold 

for Location #3 include: 

 
• September 27-30 

 

There were no instances at Location #1 or Location #3 of DO readings below the 6.0 mg/L 

attainment threshold between sonde deployment and September 14, 2022. The minimum DO 

recorded during this time was 6.15 mg/L (Location #1). There were no instances at Location #1 
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or Location #3 of DO readings below the 7.0 mg/L attainment threshold between September 15 

and sonde retrieval. The minimum DO recorded during this time was 7.54 mg/L (Location #1). 

DO at Location #1 ranged from 6.15 mg/L to 11.85 mg/L with an average and median DO of 

8.92 mg/L and 8.81 mg/L, respectively. DO at Location #3 ranged from 6.46 mg/L to 10.32 

mg/L with an average and median DO of 8.39 mg/L and 8.45 mg/L, respectively. 
 

Specific conductance ranged from 148.7 µS/cm to 199.7 µS/cm at Location #1 and averaged 

184.9 µS/cm. At Location #3, specific conductance ranged from 163.6 µS/cm to 221.40 µS/cm 

and averaged 192.4 µS/cm. A small jump in specific conductance occurred on August 25, 2022 

for both Locations #1 and #3 (Appendix B). This jump was due to an in-field calibration 

performed on the sondes, necessary due to drift in specific conductance over time. 

 

All pH values recorded at Location #1 and Location #3 fell within the range of 6.0 to 9.0 as 

defined in chapter NR 102 of the Wisconsin Administrative Code. pH at Location #1 ranged 

from 7.38 to 8.69 and averaged 7.84. pH at Location #3 ranged from 7.43 to 8.40 and averaged 

7.82. 

 

TABLE 9. RANGE OF CONTINUOUS TEMPERATURE, PH, DO, AND SPECIFIC 

CONDUCTANCE READINGS FOR HAYWARD HYDROELECTRIC PROJECT, MAY 

17, 2022 TO OCTOBER 11, 2022 

 Hayward Location #1 (Upstream) Hayward Location #3 (Downstream) 

 Hobo 

Tidbit 

Temp 

(°C) 

Temp 

(°C) 

DO 

(mg/L) 

Specific 

Conductance 

(µS/cm) 

pH 

Hobo 

Tidbit 

Temp 

(°C) 

Temp 

(°C) 

DO 

(mg/L) 

Specific 

Conductance 

(µS/cm) 

pH 

Min 6.24 7.23 6.15 148.7 7.38 10.00 11.57 6.46 163.6 7.43 

Max 26.21 25.60 11.85 199.7 8.69 25.50 25.31 10.32 221.4 8.40 

Mean 17.43 17.66 8.92 184.9 7.84 19.24 19.95 8.39 192.4 7.82 

Median 18.05 18.03 8.81 191.8 7.78 20.15 20.47 8.45 201.5 7.80 

 

Trego Hydroelectric Project 

Water temperatures at the Trego Hydroelectric Project ranged from 8.45°C (Hobo Tidbit 

recording) to 28.29°C (sonde recording), with both extremes recorded at Location #1. The 

average (20.31°C Hobo Tidbit recording, 21.21°C sonde recording) and median water 

temperatures (21.38°C Hobo Tidbit recording, 21.63°C sonde recording) were higher at Location 

#3 than at Location #1. The water temperatures collected by the Hobo Tidbit and YSI EXO3 

sonde displayed almost identical patterns for both Trego locations (see water temperature plots in 

Appendix B). 

 

Water temperatures recorded at Location #1 were above the month-by-month state regulatory 

thresholds for at least one hourly measurement per day for almost all of the deployment period 

(see plots in Appendix B). Days when all of the hourly temperature measurements fell below the 

state regulatory threshold for Location #1 include: 

 
• May 22-23, 26 
• June 1-13, 16 
• July 2-4, 10-11, 13-14, 24-29 
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• August 7, 12-22, 24-31 
• September 11, 22-30 
• October 8, 11 

 

Days when all of the hourly temperature measurements fell below the state regulatory threshold 

for Location #3 include: 

• May 23-28 

• June 1-18 

• July 1-7, 13-16, 26-31 

• August 1, 13-31 

• September 24-30 

 

There were no instances at Trego Locations #1 or #3 of DO readings below the 5.0 mg/L 

attainment threshold. DO at Location #1 ranged from 6.23 mg/L to 11.91 mg/L with an average 

of 8.83 mg/L and median of 8.68 mg/L. DO at Location #3 ranged from 5.69 mg/L to 9.94 mg/L 

with an average and median of 7.93 mg/L and 7.98 mg/L, respectively. 

 

Specific conductance ranged from 168.0 µS/cm to 215.5 µS/cm at Location #1 and averaged 

194.5 µS/cm. At Location #3, specific conductance ranged from 187.8 µS/cm to 221.9 µS/cm 

and averaged 207.5 µS/cm. A small jump in specific conductance occurred on August 25, 2022 

for Locations #1 and #3 (Appendix B). This jump was due to an in-field calibration performed 

on the sondes, necessary due to drift in specific conductance over time. 

 

All pH values recorded at Locations #1 and #3 fell in the range of 6.0 to 9.0 as defined in chapter 

NR 102 of the Wisconsin Administrative Code. pH at Location #1 ranged from 7.54 to 8.65 and 

averaged 7.96. pH at Location #3 ranged from 7.58 to 8.33 and averaged 7.81. 

 

TABLE 10. RANGE OF CONTINUOUS TEMPERATURE, PH, DO, AND SPECIFIC 

CONDUCTANCE READINGS FOR TREGO HYDROELECTRIC PROJECT, MAY 17, 

2022 TO OCTOBER 11, 2022 

 Trego Location #1 (Upstream) Trego Location #3 (Downstream) 

 Hobo 

Tidbit 

Temp 

(°C) 

Temp 

(°C) 

DO 

(mg/L) 

Specific 

Conductance 

(µS/cm) 

pH 

Hobo 

Tidbit 

Temp 

(°C) 

Temp 

(°C) 

DO 

(mg/L) 

Specific 

Conductance 

(µS/cm) 

pH 

Min 7.16 8.50 6.23 168.0 7.54 11.64 14.14 5.69 187.8 7.58 

Max 28.28 28.29 11.91 215.5 8.65 26.23 26.19 9.94 221.9 8.33 

Mean 19.10 20.19 8.83 194.5 7.96 20.31 21.21 7.93 207.5 7.81 

Median 19.71 20.52 8.68 185.4 7.93 21.38 21.63 7.98 214.0 7.78 

 

Raw field data, including field notes and depth profile data, are provided in Appendix C. 

Analytical data, including laboratory analysis results, are provided in Appendix D.  

 

Deviations from the Study Plan 

Due to field technician error while downloading data from the YSI EXO3 sondes, no continuous 

data was collected between July 29 and August 16, 2022 at Hayward Location #1, Hayward 

Location #3, or Trego Location #3. The sonde at Trego Location #1 remained in operation 
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during that time. The Hobo Tidbit water temperature data loggers were deployed at all 

monitoring locations from May 17 to October 11, 2022 with no interruption in data logging.  

 

GLEC developed a regression model to predict DO and temperature for the missing data points 

based on temperature data bracketing the missing dates. By developing a simple linear regression 

for each downstream monitoring station, GLEC was able to determine that there is only a 5% 

chance (using the 95% prediction interval) that the true DO value fell outside of what was 

predicted with the regression. Figures 6 and 7 show the predicted DO values based on the simple 

linear regressions for each monitoring station. The data indicate that it is very unlikely that any 

of the missing DO data fell below the thresholds of 6.0 mg/L and 7.0 mg/L for Hayward and 5.0 

mg/L for Trego. An explanation of the methods used to develop the regressions follows.  

 

Regression Model Structure 

To estimate the hourly DO values between July 29 and August 16, 2022, observed water 

temperature from the adjacent Hobo Tidbit temperature logger was used as a regressor variable 

for pairs of observed DO and water temperature. Regression analysis was performed on data 

collected at both Hayward Location #3 (downstream) and Trego Location #3 (downstream). 

Water temperature is a reasonably good predictor of DO if the nutrient-DO and ammonia-DO 

dynamics of a stream system are fairly simple and invariable. Other water quality parameters, 

such as pH, would have been better predictors for DO but that information also was not 

available.  

 

Several linear, univariate model forms of DO and temperature were explored using ordinary 

least-squares regression (OLS), including a simple linear form, a quadratic form, a loge-

temperature form, a loge-loge model, and a square root of temperature form. None of the more 

complicated linear models offered any improvement compared to the simple linear model. A 

non-linear univariate model was also constructed. As in the more complex linear models, the 

non-linear model also did not show an improved model fit.  

 

Regression diagnostics for the simple linear model of DO and water temperature for Hayward 

Location #3 and Trego Location #3 showed an R2 of 0.5053 and 0.4963, respectively, and a 

residual standard error of 0.4867 and 0.6028, respectively.  

 

Prediction Intervals 

The upper and lower boundary of predicted hourly DO is termed a prediction interval (Figures 6 

and 7). For a given, observed, hourly water temperature (using the Hobo Tidbit data in °C), a 

prediction of hourly DO (in mg/L) was made and an associated 90% or 95% prediction interval 

was calculated. Prediction intervals are based on predicting an individual DO value at a 

particular water temperature value. The 90% interval, for example, can be explained as given a 

large number of random samples (i.e., hourly data for the period July 12 to September 28, 2022, 

or 1,873 observations) from a population of all months and years of water temperature and DO 

observations for a location, then 90% of those prediction intervals would contain the true 

(unknown) DO for that single hourly DO value selected at random. The same explanation would 

apply for the 95% prediction interval. 
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In comparison to traditional confidence intervals, prediction intervals make use of the standard 

deviation of the fitted value as opposed to that of the observed value. Confidence intervals are 

used for estimating the population mean from the array of regressor variables. 

 

Figures 6 and 7 display the hourly distribution of observed water temperature (Hobo Tidbit) and 

observed DO (YSI EXO3 sonde), including 24-hr moving averages to represent a “daily 

average” for the downstream locations at Hayward and Trego, respectively. Also shown is the 

fitted DO, using univariate OLS regression as a function of water temperature, and its 

corresponding 90% and 95% prediction interval. The prediction period extends from July 11 to 

September 28, 2022. 
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FIGURE 6. PREDICTION OF MISSED HOURLY DO VALUES FOR HAYWARD LOCATION #3 (DOWNSTREAM) 
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FIGURE 7. PREDICTION OF MISSED HOURLY DO VALUES FOR TREGO LOCATION #3 (DOWNSTREAM) 
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Analysis and Discussion 

 

Hydrographic Profiles 

Hydrographic profiles were conducted at the deep hole locations of the reservoirs for both 

Projects in May, July, August, and September, 2022 (Appendices A and C). Analysis of the 

hydrographic profile data collected at Hayward Location #2 (deep hole) indicate that the 

Hayward impoundment was not stratified in terms of temperature or dissolved oxygen 

throughout the study. In July, August, and September, water temperature in the Hayward 

impoundment showed a slight thermocline around 2 meters below the surface, but DO levels 

remained above 8 mg/L at the bottom of the impoundment for each profiling event. 

 

Hydrographic profiles completed at Trego Location #2 (deep hole) showed no stratification in 

terms of water temperature with the exception of a slight thermocline in August around 3 meters 

below the surface. DO measured during the Trego impoundment profiling events generally 

remained above 6 mg/L with a few exceptions. Due to an error on the part of the field technician 

recording the data, in July the DO values were recorded in percent saturation instead of mg/L. 

DO values in mg/L were calculated for this event based on the water temperature, barometric 

pressure, and DO values recorded in percent saturation. These calculated DO values indicate that 

the DO in mg/L dropped by approximately 1 mg/L between four and five meters below the 

surface and DO at the bottom of the impoundment in July was below 5 mg/L. In August, DO 

values dropped by almost 2 mg/L between two and three meters below the surface. However, 

DO at the bottom of the impoundment was above 6 mg/L in August. The hydrographic profile 

taken at Trego #2 in September indicated that DO levels declined between three and four meters 

below the surface to around 5.8 mg/L, but then increased again towards the bottom of the 

impoundment. DO at the bottom of the impoundment measured almost 7 mg/L in September.  

 

Overall, hydrographic profiles at the deep holes at both Hayward and Trego indicate that neither 

impoundment became stratified to the point where temperature or DO levels would have had an 

impact on aquatic life. 

 

Discrete Multi-parameter Water Quality Measurements and Continuous Data Collection 

Chapter NR 102 of the Wisconsin Administrative Code defines water quality standards and 

criteria for the protection of waterbody designated uses that are intended to protect human and 

ecosystem health (Figure 8).  
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FIGURE 8. WISCONSIN GRAPHIC OF SURFACE WATER STANDARDS AND 

CRITERIA (Source: https://dnr.wisconsin.gov/topic/SurfaceWater/Standards.html) 

 

Hayward Lake (impoundment) is listed by the Wisconsin DNR as a “Healthy Waterbody” and 

Trego Lake (impoundment) is listed as an “Impaired Waterbody” due to excess algal growth 

from nutrients and eutrophication 

(https://dnr.wisconsin.gov/topic/SurfaceWater/ConditionLists.html: Appendix E). None of the 

analyzed parameters or collected samples used in laboratory analysis exceeded Wisconsin water 

quality criteria or standards. A narrative for each measured parameter is provided in the 

following paragraphs and the corresponding recorded values are presented in Tables 5-8 and 

Appendix D. 

 

Temperature 

 

Wisconsin Administrative Code NR 102.24 and 102.29 states that temperature of a water of the 

state or a discharge to a water of the state may not be artificially raised or lowered at such a rate 

that it causes detrimental health or reproductive effects to fish or aquatic life of the water of the 

state. The temperature measurements collected from the Hayward Hydroelectric Project and the 

Trego Hydroelectric Project did not exceed this standard. Most of the temperatures recorded 

during the discrete measurements and/or the continuous measurements for Hayward were above 

the ambient temperature criteria for cold waters. There were also numerous instances at Trego 

when the discrete measurements and/or the continuous measurements were above the ambient 

temperature criteria for warm-large waters. However, it is unlikely that the impoundments 

caused artificial warming. Water temperature plots for both Hayward and Trego upstream and 

downstream locations (Appendix B) illustrate that when water was above the criteria in the 

downstream locations, it was also above the criteria in the upstream locations during the same 

time period. 
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pH 

 

The purpose of a pH standard is to protect aquatic organisms from changes in pH that would 

affect their health and reproduction. Wisconsin Administrative Code NR 102.04 (c) states that 

the pH shall be within the range of 6.0 to 9.0, with no change greater than 0.5 units outside the 

estimated natural seasonal maximum and minimum. None of the pH measurements collected at 

either the Hayward or Trego Hydroelectric Projects exceeded this standard. 
 

Dissolved Oxygen 

 

Chapter NR 102.04 of the Wisconsin Administrative Code states that, for Trego, the dissolved 

oxygen content in surface waters may not be lowered to less than 5 mg/L at any time. None of 

the surface water dissolved oxygen measurements taken from Trego were lower than 5 mg/L. 

For Hayward, the code states that surface waters shall attain (a.) a minimum dissolved oxygen 

concentration of 6.0 mg/L at all times and (b.) a minimum dissolved oxygen concentration of 7.0 

mg/L when cold water fish are spawning through fry emergence from their redds, or gravel nests. 

For Hayward, this period is from September 15 through May 15. None of the surface water 

dissolved oxygen measurements recorded at the Hayward Hydroelectric Project were lower than 

6.0 mg/L from sonde deployment through September 14, 2022 and no measurements below 7.0 

mg/L between September 15 and sonde retrieval. 

 

 

Iron 

 

Iron (Fe) is a trace element required by both plants and animals. It is a vital part of the oxygen 

transport mechanism in the blood (hemoglobin) of all vertebrates and some invertebrate animals. 

Ferrous (Fe2+) and ferric (Fe3+) ions are the primary ions of concern in the aquatic environment. 

The ferrous ion (Fe2+) can persist in water devoid of dissolved oxygen and usually originates 

from groundwater or mines that are pumped or drained. Black or brown swamp waters may 

contain iron concentrations of several mg/L in the presence (ferric iron) or absence (ferrous iron) 

of dissolved oxygen, but these iron ions have little effect on aquatic life. The concentration of 

total iron during the study ranged between 215 and 330 µg/L at the Hayward deep hole location 

and between 180 and 470 µg/L at the Trego deep hole location, which is typical of waterbodies 

in this area of Wisconsin. 

 

Manganese 

 

Manganese is primarily regulated as a secondary drinking water standard because it can create 

aesthetic problems with the use of the water. These problems include the presence of black 

particles (MnO₂), black coatings and films on porcelain, a bitter/ metallic taste to the water, 

stains on laundry, and black films on automatic dishwashers and on dishes.  

 

Manganese and iron together may affect the role of reduction and oxidation (redox) processes in 

lake and reservoir sediments in the vicinity of a redox boundary such as at the sediment water 

interface at the bottom of the reservoir. Mechanisms of redox include the role of micro-

organisms, however, they appear to play a smaller role in the transport of trace metals and 
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phosphorus than what was once believed. Various lacustrine environments, sediments, the 

sediment-water interface and anoxic and oxygenated waters, are considered within a unifying 

context of the processes occurring at a redox boundary.  The concentration of total manganese in 

this study ranged between 31.1 and 45.0 µg/L at the Hayward deep hole location and between 

38.5 and 77.0 µg/L at the Trego deep hole location which is typical of waterbodies in this area of 

Wisconsin. 

 

Total Mercury 

 

Mercury is a naturally occurring metal that is released through the weathering of rock. It can also 

be released into the environment through coal combustion and industrial waste. Mercury is of 

concern because it is easily absorbed into the food chain. Total mercury levels were measured 

both Projects during the May sampling event only and results for all samples were below 

detection. 
 

Chloride 

 

Chloride is present in rainwater, streams, groundwater, seawater, wastewater, urban runoff, 

humans, geologic formations, and animal waste streams. Chloride is commonly associated with 

other ions, such as sodium, potassium, carbonates, and sulfate. Elevated chloride levels can be 

associated with oil/natural gas drilling, saltwater intrusion, landfill leachate, fertilizers, septic 

system effluent, road salt storage, salt mining, deicing agents, and saline/brine water deposits. 

The concentration of total chloride in this study ranged between 0.7 and 11.1 mg/L for Hayward 

and between 5.2 and 7.5 mg/L for Trego, which is typical of waterbodies in this area of 

Wisconsin. At these concentrations, there is no evidence of anthropogenic input. 

 

Chlorophyll a 

 

Chlorophyll a is tested in lakes to determine how much algae is in the lake. Algae is an important 

factor in the health of lakes because it adds oxygen to the water as a by-product of 

photosynthesis.  However, if there is too much algae in a lake it can produce a foul odor and be 

unpleasant for swimming. The concentration of Chlorophyll a in this study ranged between 1.12 

and 2.71 µg/L for Hayward and 0.98 and 2.80 µg/L for Trego, which are very low concentrations 

and typical of waterbodies in this area of Wisconsin. 

 

Sulfide and Sulfate 

 

Sulfides are stable in low oxygen environments whereas sulfates are stable in high oxygen 

environments.  When sulfides are exposed to a high oxygen environment, or when sulfates move 

into a low oxygen environment, the ions can end up in water as they change to a more stable 

form in the new environment. 

 

Certain bacteria can take advantage of the oxidation or reduction of sulfur because such chemical 

changes are a source of energy.  Sulfur-reducing bacteria thrive when sulfate-rich water moves 

into a low oxygen environment.  Such bacteria mediate the transformation of sulfate into 

hydrogen sulfide which, being a gas, can dissolve into water; this is the important exception to 
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sulfides being very insoluble in water.  Sulfur-oxidizing bacteria do the opposite, deriving energy 

by mediating the oxidation of sulfides into sulfates in oxygen-rich environments.  The 

concentrations of sulfide and sulfate at both the Hayward and Trego Projects were below or just 

above detection.  

 

Bacteria (E. coli) 
 

E. coli is part of the total coliform group of bacteria which is a gram-negative, rod-shaped 

facultative anaerobic coliform bacteria. These bacteria tend to inhabit the gastrointestinal system 

of warm-blooded animals in a symbiotic relationship where the bacteria aid in making available 

vitamin K to the host organism. There are a number of subspecies of E. coli, but only a few are 

pathogenic or disease causing. 

 

Humans can be exposed to E. coli bacteria through a number of routes including foodborne or 

waterborne vectors. The Wisconsin recreational standard for E. coli is under the WDNR’s beach 

advisory program.  A beach advisory is issued when a beach reaches the “Beach Action Value” 

of 235 counts per 100 mL and a beach closure is issued at 1000 counts per 100 mL, unless site-

specific conditions indicate use of an alternate metric. Using the IDEXX methodology, E. coli 

concentration is given as a “Most Probable Number” or MPN that is equivalent to colony counts 

per 100 mL, E. coli colony counts for Hayward ranged between 2.0 and 24.3 MPN and counts 

for Trego ranged between <1.0 and 114.5 MPN. Consequently, the Wisconsin standard for E. 

coli was not exceeded at either the Hayward or Trego Project. 

 

Total and Dissolved Phosphorus 

 

Phosphorus is usually measured in two ways in lakes; ortho-phosphate (soluble reactive 

phosphorus or dissolved phosphorus) and total phosphorus. Ortho-phosphate is the chemically 

active dissolved form of phosphorus that is taken up directly by plants.  Ortho-phosphate levels 

fluctuate daily and are typically low in lakes because it is incorporated into plants quickly.  Total 

phosphorus (TP) is a better way to measure phosphorus in lakes because it includes both ortho-

phosphate and the phosphorus in plant and animal fragments suspended in lake water.  TP levels 

are more stable, and an annual mean can be a good indicator of the lake’s water quality and 

trophic state.  

 

Another means by which phosphorus can enter a lake is from the sediment on the 

lakebed.  When the bottom of a lake is anoxic (usually in late summer and late winter), chemical 

processes at the sediment/water interface cause phosphorus to be released from the sediments. 

This phenomenon is called internal loading because the phosphorus is coming from within the 

lake (from the sediment). When the lake mixes again, this increased phosphorus fuels algae 

growth.  

 

For stratified reservoirs, total phosphorus criterion is 30 µg/L. For reservoirs that are not 

stratified, total phosphorus criterion is 40 µg/L (Wisc. Adm Code 102.04(5)). Phosphorus is a 

nutrient important for plant growth.  In most lakes, phosphorus is the limiting nutrient, which 

means that everything that plants and algae need to grow is available in excess (sunlight, 

warmth, water, nitrogen, etc.), with the exception of phosphorus.  This means that phosphorus 
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has a direct effect on plant and algal growth in lakes – the more phosphorus that is available, the 

more plants and algae there are in the lake.   

 

Phosphorus originates from a variety of sources, many of which are related to human activities. 

Major sources include human and animal wastes, soil erosion, detergents, septic systems and 

runoff from farmland or fertilized lawns. The concentration of total phosphorus and dissolved 

phosphorus at Hayward and Trego is far less than the concentration that would support unwanted 

plant growth. In this study, total phosphorus ranged from 4.0 to 17.1 µg/L at Hayward and 4.3 to 

16.4 at Trego. Dissolved phosphorus ranged from <1.5 to 6.5 µg/L at Hayward and 1.5 to 6.2 

µg/L at Trego. 
 

Color 
 

Lakes exist in many sizes and shapes, but often the most obvious characteristic of a lake is its 

color. The differences in color or transparency between lakes can be rather striking due to 

geology, surrounding wetlands and suspended solids. Lake color can tell you many things about 

the waterbody including nutrient load, algal growth, water quality and the surrounding 

landscape. There are three main categories of lake color: blue water lakes, green water lakes and 

brown water lakes. Hayward Lake and Trego Lake would be considered brown water lakes due 

to the input of tannins from adjacent wetlands and the surrounding geologic characteristics of the 

watershed. Color was measured once (in July) at Hayward (41 PCU) and Trego (34 PCU). 

According to Wisconsin Administrative NR 102.04, “Materials producing color, odor, taste or 

unsightliness shall not be present in such amounts as to interfere with public rights in waters of 

the state.”  The color values for Hayward and Trego are typical of lakes in this region. 
 

Nitrate/Nitrite 
 

Nitrates, a form of nitrogen, are found in several different forms in terrestrial and aquatic 

ecosystems. These forms of nitrogen include ammonia (NH3), nitrates (NO3), and nitrites (NO2). 

Nitrates are essential plant nutrients, but in excess amounts they can cause significant water 

quality problems. Together with phosphorus, nitrates in excess amounts can accelerate 

eutrophication, causing dramatic increases in aquatic plant growth and changes in the types of 

plants and animals that live in a waterbody. This, in turn, affects dissolved oxygen, temperature, 

and other environmental indicators.  

 

Excess nitrates can also cause hypoxia (low levels of dissolved oxygen) and can become toxic to 

warm-blooded animals at high concentrations (10 mg/L or higher) under certain conditions. The 

natural level of ammonia or nitrate in surface water is typically low (less than 1 mg/L 

Nitrate/Nitrite). Total nitrogen at Hayward ranged between <0.021 and 0.55 mg/L. Total nitrogen 

at Trego ranged between 0.31 and 0.69 mg/L. Nitrate-nitrite concentrations ranged from 6.4 to 

77.9 µg/L (0.0064 to 0.0779 mg/L) at Hayward and 41.1 to 139.2 µg/L (0.0411 to 0.1392 mg/L) 

at Trego. Consequently, total nitrogen and nitrate/nitrite concentrations are not a concern at 

either Project. 
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Ammonia 
 

Ammonia is one of several forms of nitrogen that exist in aquatic environments. Unlike other 

forms of nitrogen, which can cause nutrient over-enrichment of a waterbody at elevated 

concentrations and indirect effects on aquatic life, ammonia may cause direct toxic effects on 

aquatic life. Ammonia is produced for commercial fertilizers and other industrial applications. 

Natural sources of ammonia include the decomposition or breakdown of organic waste matter, 

gas exchange with the atmosphere, forest fires, animal and human waste, and nitrogen fixation 

processes.  

 

Ammonia can enter the aquatic environment via direct means such as municipal effluent 

discharges and the excretion of nitrogenous wastes from animals, and indirect means such as 

nitrogen fixation, air deposition, and runoff from agricultural lands. When ammonia is present in 

water at high levels, it is difficult for aquatic organisms to sufficiently excrete the toxicant, 

leading to toxic buildup in internal tissues and blood, and potentially death. Environmental 

factors, such as pH and temperature, can affect ammonia toxicity to aquatic animals. Ammonia 

concentrations at Hayward ranged between <13.0 and 80.6 µg/L (0.0130 and 0.0806 mg/L, 

respectively). At Trego, ammonia concentrations ranged between 24.2 and 92.6 µg/L (0.0242 

and 0.0926 mg/L, respectively). These concentrations are far below the toxicity threshold of 

freshwater aquatic organisms. For example, the 2013 EPA Final Acute Value (weighted average 

acute toxicity) for freshwater organisms is 33.52 mg/L (USEPA 2013). 

 

Total Suspended Solids (TSS) 

 

Total suspended solids (TSS) are waterborne particles that exceed 2 microns (µm) in size. Any 

particle that is smaller than 2 microns is considered a total dissolved solid (TDS). The majority 

of total suspended solids are comprised of inorganic materials; however, algae and bacteria may 

also be considered TSS. TSS could be anything that floats or “suspends” in water, including 

sand, sediment, and plankton. When certain water sources are contaminated with decaying plants 

or animals, the organic particles released into the water are usually suspended solids. While some 

sediment will settle at the bottom of a waterbody, other TSS will float on the water’s surface or 

remain suspended somewhere in between. TSS affects water clarity; the higher a water source’s 

TSS content, the less clear it will be. Water typically appears clear when the TSS concentration 

is 20 mg/L or less. TSS at Hayward ranged between 3.1 and 6.3 mg/L and TSS at Trego ranged 

between 2.6 and 9.2 mg/L. TSS concentrations in this range are considered very low.  

 

Agency Correspondence and Consultation 

 

There was no correspondence with any agency during the study. 
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Temperature, Dissolved Oxygen, and pH Depth Profiles 
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APPENDIX B 

 

Continuous Temperature, DO, pH and Conductivity Plots 
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APPENDIX C 

 

Raw Field Data Including Field Notes and Depth Profile Data 

(sent as a separate Excel file) 

 

B-1048



 

Interim Study Report - Water Quality Monitoring Study February 7, 2023 

Hayward and Trego Hydroelectric Projects (FERC Project Nos. 2417 and 2711)    

Great Lakes Environmental Center, Inc. 

 

 

 

 

APPENDIX D 

 

Analytical Data Including Laboratory Analysis Results  

(sent as a separate Excel file) 

 

B-1049



WOOD & BLANDING’S TURTLE STUDY REPORT 

B-1050



Prepared by: 
GAI Consultants, Inc. 

3313 S Packerland Drive, Suite E 
De Pere, Wisconsin 54115 

Prepared on behalf of: 
Mead & Hunt 

1702 Lawrence Drive 
De Pere, Wisconsin 54115 

Lake Hayward and Trego Lake 
Wood and Blanding’s Turtle Nesting Habitat 

Study Report 

Northern States Power Company 
Hayward and Trego Hydroelectric Projects 

GAI Project Number: R220323.02 
 | FERC Nos. 2417 and 2711 

January 2023 

B-1051



Lake Hayward and Trego Lake  
Wood and Blanding’s Turtle Nesting Habitat Study 

Report 

Northern States Power Company 
Hayward Hydroelectric Project (FERC Project No. 2417) 

Trego Hydroelectric Project (FERC Project No. 2711) 

GAI Project Number: R220323.02 
FERC #s: 2417, 2711 

January 2023 

Prepared for: 
Mead & Hunt 

1702 Lawrence Drive 
De Pere, WI 54115 

Prepared by: 
GAI Consultants, Inc. 

3313 S Packerland Drive, Suite E 
De Pere, Wisconsin 54115 

Report Authors: 

Laura Sass 
Senior Project Environmental Specialist 

Mary Rohde 
Senior Environmental Manager / Associate 

B-1052



Northern States Power Company 
Hayward and Trego Hydroelectric Projects, Wisconsin  
Wood and Blanding’s Turtle Nesting Habitat Study Report 

Page i 

 

R220323.02 / January 2023 

Table of Contents 

1.0 Project Overview ............................................................................................................................. 1 

2.0 Introduction ...................................................................................................................................... 1 

3.0 Methodology .................................................................................................................................... 2 

4.0 Results and Discussion ................................................................................................................... 3 
4.1 Hayward Project ........................................................................................................................ 3 
4.2 Trego Project ............................................................................................................................. 4 

5.0 Conclusion ....................................................................................................................................... 4 

6.0 References ...................................................................................................................................... 5 
  
   

Figure 1 Hayward Hydroelectric Project Location Map 
Figure 2 Trego Hydroelectric Project Location Map 
Figure 3 Hayward and Trego Lands Owned by Licensee and Open to the Public 
Figure 4 Hayward Overview Map 
Figure 5 Trego Overview Map 
Figure 6 Hayward Wood and Blanding’s Turtle Nesting Habitat and Basking Areas 
Figure 7 Trego Wood and Blanding’s Turtle Nesting Habitat and Basking Areas 
 
 

Attachment A  Photo Log 
 
 
© 2022 GAI CONSULTANTS 

B-1053



Northern States Power Company 
Hayward and Trego Hydroelectric Projects, Wisconsin  
Wood and Blanding’s Turtle Nesting Habitat Study Report 

Page 1 

R220323.02 / January 2023 

1.0 Project Overview 
The Hayward and Trego Hydroelectric Projects (Project or Projects) are located in the Town of 
Hayward, Sawyer County, Wisconsin and the Town of Trego, Washburn County, Wisconsin, 
respectively (Figures 1 and 2). The Projects are owned, operated, and maintained by Northern States 
Power Company, a Wisconsin corporation (Licensee) and operate under the authority of the Federal 
Energy Regulatory Commission (FERC). The current FERC license for both Hayward and Trego expire 
on November 30, 2025. As part of the relicensing process, the Wisconsin Department of Natural 
Resources (WDNR) requested the Licensee complete a wood and Blanding’s turtle nesting habitat 
study to identify areas with suitable nesting habitat within the existing and proposed Project 
boundaries. On behalf of Mead & Hunt, GAI is pleased to submit the results of a Wood and Blanding’s 
Turtle Nesting Habitat Study (Study or Studies) conducted June 6-8, 2022, to fulfill this request. This 
Study report provides baseline data on available suitable nesting habitat in the following areas for both 
Projects: 

Reservoir shorelines upstream (surveyed by boat) and downstream (surveyed on foot) 
of the Hayward and Trego dams, 

Upland shoreline owned by the Licensee and open to the public (Figure 3; surveyed on 
foot), and 

Upland areas within 200 feet of the river’s edge for wood turtles and at least 984 feet 
for Blanding’s turtles (surveyed on foot where feasible, and via remote desktop where 
access was not appropriate (i.e., private lands not owned by Licensee). 

2.0 Introduction 
Lake Hayward is a 191-acre impoundment located in the middle of the Namekagon River Watershed 
which is primarily forest and wetland. It is considered an outstanding/exceptional resource water under 
NR102 under the WDNR Fisheries Program. The city of Hayward, and in effect the lake’s namesake, 
came from the last name of its founder who realized the potential of this area of the Namekagon River 
as a mill pond for timber storage. Dams were first constructed in 1882 for this purpose, a year after the 
railroad was constructed in this area. The large wood posts from the old railway that transported the 
lumber are still present in the lake today, now fulfilling a purpose as fish habitat.  

Trego Lake is a 383-acre impoundment, also located in the middle of the Namekagon River Watershed 
and is considered an outstanding/exceptional resource water under NR102. As with most communities 
in the area, the Town of Trego was created in part by the railroads and a need for logging in the 1800s. 
The area is now popular for recreational activities. Trego Lake is managed for power generation, 
fishing, and swimming but is currently considered impaired due to excess algal growth per the WDNR 
Surface Water Data Viewer. Since 1989, the Trego Lake District has been working to improve the lake 
and water quality. 

Both lakes are located on the mainstem of the Namekagon River, placing them within the St. Croix 
National Scenic Riverway. 

The wood turtle (Glyptemys insculpta) is a state threatened species known to be present within the 
boundaries of both Projects. Wood turtles prefer flowing rivers and streams with adjacent wetlands and 
upland deciduous forests. The turtle is unique in that it is more terrestrial than many other turtles of 
Wisconsin, preferring to forage in open wet meadows and shrub-carr habitats. They overwinter in river 
areas that are protected from freezing solid such as deep holes and undercut banks. After emerging in 
the spring, these turtles will forage up to 300 meters (984 feet) from their waterbody. Wood turtles will 
build nests from late May to early July within 61 meters (200 feet) from water’s edge, in open gravel or 
sandy areas. The young hatch the same summer and do not overwinter in the nest as some Wisconsin 
turtle species (WDNR 2015). 
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The Blanding’s turtle (Emydoidea blandingii) is a Wisconsin special concern species that is also known 
to be present near both Projects. Blanding’s turtles are most commonly found in shallow, slow-moving 
waters that have plentiful vegetation. Marshes that are adjacent to rivers provide ideal habitat. During 
the active season, adults prefer shallow water, and for overwintering, they prefer deeper water, up to 3 
feet. Blanding’s turtles are only be found in uplands when moving between wetlands, nesting, or 
moving to overwintering sites. Adults will travel up to several miles during the active season when 
foraging. Nesting occurs from mid-late May through early July and hatchlings emerge from early 
August through mid-October. Hatchlings do not typically overwinter in nests. Blanding’s turtles have the 
slowest maturation of any turtle in the state, reaching sexual maturity between 17-20 years of age 
(WDNR 2017). 

While wood turtles and Blanding’s turtles are known to be present within or near both Project 
boundaries, and known suitable habitat is present for both species in the vicinity of both Projects, 
survey data is limited. As part of the relicensing process, the WDNR requested a wood and Blanding’s 
turtle study to further the knowledge of turtle distribution within the watershed. This Study identifies 
areas of suitable wood turtle nesting habitat within 200 feet of the shoreline of Lake Hayward and 
Trego Lake and within 984 feet of the shoreline for Blanding’s turtles. Surveys for presence/absence of 
basking and nesting wood turtles along the shoreline were conducted concurrently with the mapping 
efforts. This report summarizes the results of the 2022 Wood Turtle and Blanding’s Turtle Nesting 
Habitat Study. 

3.0 Methodology 
Prior to performing the field work, GAI mapped 200-foot and 984-foot buffers of the shorelines within 
the Projects’ areas (Figures 4 and 5). Topography maps and parcel ownership were then reviewed for 
terrestrial access feasibility. A portion of the buffer of the Hayward Project is predominantly urban-
residential, defined by the WDNR as ground cover that consists of impermeable surfaces, landscaped 
areas, and manicured lawns having consistent grass coverage with height less than 6 inches between 
mowing. This landcover type is not considered suitable habitat for nesting turtles, and therefore was not 
surveyed (Figure 6). 

Shorelines within the existing and proposed boundaries of each Project were surveyed for the 
presence of wood and Blanding’s turtle nesting habitat. The reservoirs’ shorelines were surveyed by 
boat, moving slowly, parallel to the shore and using binoculars to provide a good view into the riparian 
and upland areas (Figures 6 and 7). The bypassed reach at Hayward and the Namekagon River 
downstream of the Trego dam were surveyed on foot, as were the areas accessible to the public 
(Figure 3). Roads within the nesting buffers were driven to identify suitable nesting habitat in upland 
areas such as road shoulders, roads, driveways, and on private property that could be seen from the 
road.  

Suitable turtle nesting habitat was mapped using a Trimble R1 GNSS Receiver with a GPS device. Any 
additional areas (i.e., those areas which could not be viewed from a publicly accessible vantage point) 
were assessed via desktop using the information gained from the road and boat surveys to 
approximate the extent of suitable nesting habitat as completely as possible. Surveys took place at 
Trego on June 6 and 8, and at Hayward on June 6 and 7, 2022 when air temperatures were between 
50 - 80 degrees Fahrenheit (° F). High temperatures ranged from 69° F to 77° F. Suitable nesting 
habitat included a sand or gravel substrate that was either unvegetated or sparsely vegetated, received 
sun exposure for most of the day during late spring or summer, and was within 984 feet of the river’s 
edge.  

In addition to mapping the nesting habitat, the presence and species of any basking turtles was 
recorded as was any observed evidence of turtle nesting activity within the survey area. Visual 
encounter surveys (VES) for presence/absence of basking and nesting wood and Blanding’s turtles on 
shorelines and along roadways were conducted concurrently, approximating WDNR survey guidelines 
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(WDNR PUB-ER-684, WDNR PUB-ER-683). Shoreline VES were completed by motoring around the 
perimeter of each lake by boat.  

Licensee-owned property open to the public within 984 feet of the water was meandered on foot 
(Figure 3). Within these areas, two surveyors walked abreast approximately 10-15 meters apart along 
the shoreline, adjusting the intervals to accommodate for topography and vegetation restrictions. 
Roads within the nesting buffers were driven to look for turtles on road shoulders, roads, driveways, 
and on private property that could be seen from the road. Because the wood and Blanding’s turtles are 
known to be present within the vicinity of both Projects, and it was assumed that the species are also 
present within the Project boundaries, the surveys to identify nesting and basking wood and Blanding’s 
turtles were conducted only once, concurrent with the nesting habitat surveys. 

4.0 Results and Discussion 
During the visual encounter surveys, no wood or Blanding's turtles were observed at either the 
Hayward or Trego Projects. Basking painted turtles were observed at Hayward and were restricted to 
the eastern half of the lake, which contains substantially more natural shoreline and basking areas. 
Many painted turtles (Chrysemys picta), softshell turtles (Apalone spp.) and snapping turtles (Chelydra 
serpentina) were observed in the Trego Project area. The Trego Project had a higher number of turtles 
observed than the Hayward Project. On one log alone, 17 painted turtles and 1 snapping turtle were 
observed. Turtles were present throughout the lake and basking logs along the shoreline of Trego Lake 
were plentiful. Fewer logs and turtles were observed upstream where the project is more riverine. 
Observed species consisted primarily of painted turtles; however snapping and softshell turtles were 
also seen in more than one location. Photographs of turtle nesting habitat around Hayward and Trego 
Lakes can be found in Attachment A. 

4.1 Hayward Project 

A total of 1,529,800 square feet (35.12 acres) of turtle nesting habitat was mapped within 984 
feet of Lake Hayward and therefore suitable for Blanding’s turtle nesting; 278,653 square feet 
(6.40 acres) of this nesting habitat was within 200 feet of the shore and therefore suitable for 
wood turtle nesting (Figure 6). The majority of nesting habitat mapped consisted of gravel 
roads, road shoulders, driveways, and parking lots. Lake Hayward has a heavily developed 
shoreline and minimal suitable nesting habitat is present. Shoreline residential areas were 
generally dominated by manicured lawns and devoid of basking logs in the water; only a few 
residential property shorelines had small sandy areas that could be suitable for turtle nesting.  

Wood and Blanding’s turtles have been previously documented in the river below the Hayward 
Dam. This area presents high quality habitat for both turtles, providing flowing water, varied in-
stream habitat, natural shorelines, and forage areas, yet suitable nesting area is relatively low 
in the more natural areas. The shoreline below the dam is mostly thick vegetation and alder 
thicket. The downstream shoreline also had an area of steep sloped bank, a creek, and an 
area having standing water. This type of habitat provides basking and forage habitat for both 
species. 

While wood and Blanding’s turtles are likely using the river where they have been documented 
below the Hayward Dam, and possibly the riverine area upstream of the impoundment 
(currently undocumented), it is less likely that they are using the lake proper. Shoreline 
development around the lake, lack of flow and shallow water, and lack of basking areas make 
Lake Hayward undesirable for both species. It is possible, however, that the turtles are using 
the lake to overwinter. 

Aside from roads, driveways, and parking areas, only two very small natural areas were 
mapped below the dam as potential nesting habitat. High levels of open sandy/gravel areas 
associated with human transportation may increase human induced mortality, however, a 
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recent study has suggested that anthropogenic perturbation of this sort may actually increase 
turtle nesting success (Murphy et al. 2022). 

4.2 Trego Project 

A total of 1,190,355 square feet (27.33 acres) of turtle nesting habitat was mapped within 984 
feet of the Project area shoreline and therefore suitable for Blanding’s turtle nesting. Suitable 
wood turtle nesting habitat within 200 ft of the shoreline comprised approximately 210,344 
square feet or 4.83 acres (Figure 7). As with the Hayward Project, most of the suitable nesting 
habitat mapped within the Trego Project boundary buffers were areas of human disturbance, 
including roads, roadsides, driveways, parking lots, and single-track off-road routes. However, 
overall residential development along the shoreline and throughout the buffers was much 
lower. Several natural sandy areas along the shoreline provided suitable nesting habitat as well 
as one beach area where basking softshell turtles were observed on multiple occasions.  

Overall, high quality and varied habitat is present for turtles throughout the Project buffer, and it 
is likely that wood and Blanding’s turtles are selectively using the adjacent riverine and wetland 
habitats. Wood turtles have been previously documented in the river below the dam, above the 
impoundment, and in Mackay Creek. Blanding’s turtles have been reported within a mile of the 
Project, but not within the Namekagon River in this area. The Namekagon River presents high 
quality habitat for both turtle species, providing flowing water, varied in-stream habitat, natural 
shorelines, adjacent upland and wetland forage areas, and overwintering habitat. Mackay 
Creek flowing into the Project area also provides good flow, clear water, and varied natural 
habitat. This area is bordered by heathy wild rice beds and emergent marsh plants. It is likely 
that both turtle species are using the river and creek in the Project boundary, and likely to a 
lesser extent the lake. The lake is deeper than either turtle prefers, and flow velocity in the lake 
is low. Due to the ample prime habitat in adjacent areas, it is expected that the areas of deep 
water and low flow are not being selected by these turtles. It is possible that the turtles are 
using the lake to overwinter, but the adjacent riverine habitats also provide suitable 
overwintering areas. 

5.0 Conclusion 
No nesting wood or Blanding’s turtles were observed, and no wood or Blanding’s turtle nests were 
found during this survey. While the surveyors on this project did not document nesting turtles or turtle 
nests of any species, it is likely that nesting success is occurring, an assumption made based on the 
availability of open sandy/gravel areas that are associated with no or very low human transportation. 
The lack of observance is likely reflective of the time of day and the short period of time surveys were 
conducted. Turtles are generally more active in the early mornings and late evenings and possibly after 
storm events.  

Recent research suggests the tradeoff between human induced turtle mortality along roads may be 
offset by the decrease of predation of nests in these areas (Murphy et al. 2022). Natural landscape in 
the area was historically wooded with few areas of exposed sandy/gravely substrate suitable for 
nesting. When suitable nesting areas are limited, many turtles nest in the same area, and predators 
can easily find the aggregate nests. As anthropogenic development increases, areas of exposed sand 
and gravel, turtles are able to spread out their nests. Additionally, predation was found to be lower on 
nests occurring along a road in a linear fashion. 

Nest site fidelity and other nesting ecological traits may put the wood turtle at risk (Walde et al. 2007). 
Female wood turtles have been found to have high nesting site fidelity. In addition, they may stage in 
an area for several days before completing a nest. Staging, nest-site fidelity, and a relatively short 
nesting season make them vulnerable to anthropogenic disturbances.  

Comparatively, fewer turtles were observed at Hayward than Trego. A lack of basking logs was 
observed in Hayward compared to Trego. Turtle density has been correlated with the availability of 
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basking areas and lack of basking logs may have a detrimental effect on turtle densities (Lindeman 
1999).  

Overall, habitat for both wood and Blanding’s turtles was observed to be present and of high quality in 
both locations. More undeveloped area was present within the Trego Project than the Hayward Project; 
Hayward having a great amount of anthropogenic development in the 984-foot buffer of that Project. 
Both Blanding’s and wood turtles have been documented within or in the vicinity of each Project 
boundary, and while ample suitable habitat was mapped in each area, most of it was the result of roads 
and parking lots. Presence of naturally occurring suitable nesting habitat was low within both Project 
boundaries; Trego having more than Hayward.  
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FIGURE 2 

Trego Hydroelectric Project Location Map  

B-1061



T Trego

T Casey

T Spring Brook

T Crystal
T Evergreen

T Brooklyn

T Spooner

T Gull Lake
T Chicog

Washburn
County

PROJECT LOCATION

DRAWN BY: EMW

CHECKED: TDB

DATE: 8/30/2022

APPROVED: LLS

TREGO WOOD AND BLANDING’S TURTLE
NESTING HABITAT STUDY

FIGURE 1
TREGO HYDROELECTRIC 
PROJECT LOCATION MAP

0 8,000 16,0004,000
Feet

LEGEND 

Shoreline within Project Area     

Community Boundary

County Boundary

p

 G:\_2022\R220323.00 - GIS\AGP\Turtle_Mapping\Hayward_and_Trego\R220323_00_Hayward_and_Trego_Turtle_Mapping\R220323_00_Hawyard_Trego_Turtle_Mapping_2022_08_30.aprx

REFERENCE: ESRI USA TOPO Maps
100k Quadrangles: Spooner (1982) and
Solon Springs (1981),
Accessed 8/30/2022. WDNR Counties, 2011.
WISLR Community Boundary 2021.

WASHBURN
COUNTY, WI

B-1062



R220323.02 / January 2023 

FIGURE 3 

Hayward and Trego Lands Owned by Licensee and Open to 
the Public 
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FIGURE 4 

Hayward Overview Map 
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FIGURE 5 

Trego Overview Map 
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FIGURE 6 

Hayward Wood and Blanding’s Turtle Nesting Habitat and 
Basking Areas 
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FIGURE 7 

Trego Wood and Blanding’s Turtle Nesting Habitat and 
Basking Areas 
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ATTACHMENT A 

Photo Log 
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Page | 1 Northern States Power Company – Wisconsin 

Hayward and Trego Hydroelectric Projects GAI Consultants

Hayward and Trego Lake 
Wood and Blanding’s Turtle 

Nesting Habitat Study 
Report Photo Log 

Turtle nesting habitat along a riparian property 
owner’s shoreline on Hayward Lake. 
46.0123972, -91.479827 
June 7, 2022 

Turtle nesting habitat by the Hayward Lake public 
boat launch parking lot. 
46.00913357, -91.47874544 
June 7, 2022 

Sandy open area along Pair-O-Lakes Road; 
potential turtle nesting habitat by Trego Lake. 
45.91378814, -91.85412314 
June 8, 2022 

Area of potential suitable turtle nesting habitat at 
the south end of Trego Lake by the Cash Rd. boat 
launch. 
45.90998076, -91.82530134 
August 4, 2022 
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Page | 2 Northern States Power Company – Wisconsin

Hayward and Trego Hydroelectric Projects GAI Consultants

Area of potential turtle nesting habitat near the 
Hayward dam. 
46.0059694167, -91.4842388889 
June 7, 2022 

Foraging habitat at the north end of Trego Lake. 
45.94828775, -91.88574416 
August 4, 2022 

Trego wetland area that appears to be 
prime habitat for Blanding's turtles.
45.948597, -91.880114 
August 15, 2022 

Hayward wetland area that appears to be prime 
habitat for Blanding's turtles.
46.011373, -91.465597 
August 5, 2022 
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NPS Comments on Study Reports 
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Please Note:  These comments have been responded to in Section 1.4.2.2 of the Exhbit E.
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TLD did not provide any comments on the ATIS Study Report 
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WDNR did not provide comments on any study reports 
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Darrin Johnson

From: Darrin Johnson
Sent: Wednesday, March 29, 2023 9:19 AM
To: Laatsch, Cheryl - DNR
Cc: Miller, Matthew J; Shawn Puzen; Darrin Johnson
Subject: Hayward 2022 Fish Data

Hi Cheryl, 
 
We received a copy of the draft Lake Hayward Aquatic Plant Management Plan from the Lake Hayward Association.  In 
the report it indicated that spring fyke netting surveys and June electrofishing surveys were conducted in 2022 within 
the lake.  Can we get data from the 2022 fisheries surveys for inclusion in the Draft License Application? 
 
We would like to request any recent fisheries data for surveys completed at the Trego Project as well.  We have fisheries 
survey information for Trego up through 2019, so are just requesting any new survey data from 2020 to present if there 
is any. 
 
Thank you. 
 
 

Darrin Johnson 
FERC Compliance and Licensing | Water 
Direct: 608-443-0313 | Cell: 715-697-3130 | Transfer Files  

 
LinkedIn | Twitter | Facebook | Instagram  
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Darrin Johnson

From: Wolter, Max H - DNR <Max.Wolter@wisconsin.gov>
Sent: Wednesday, March 29, 2023 12:26 PM
To: Laatsch, Cheryl - DNR; Roberts, Craig M - DNR
Cc: Darrin Johnson
Subject: RE: Hayward 2022 Fish Data

Hot off the press: 
https://dnr.wisconsin.gov/sites/default/files/topic/Fishing/SawyerLakeHayward2022SpringSummary.pdf  
 

 Max H. Wolter  
Fisheries Biologist  
Hayward Service Center  
Bureau of Fisheries Management  
Wisconsin Department of Natural Resources  
() phone:      (715) 634-7429  
() fax:        (715) 634-9232  
() e-mail:     Max.wolter@wisconsin.gov  
 
We are committed to service excellence. 
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did. 
 

From: Laatsch, Cheryl - DNR <Cheryl.Laatsch@wisconsin.gov>  
Sent: Wednesday, March 29, 2023 12:16 PM 
To: Wolter, Max H - DNR <Max.Wolter@wisconsin.gov>; Roberts, Craig M - DNR <Craig.Roberts@wisconsin.gov> 
Cc: Darrin Johnson <Darrin.Johnson@meadhunt.com> 
Subject: FW: Hayward 2022 Fish Data 
 
Hi Max and Craig – See the info below.  Please provide Darrin with any updated fishery information for these 2 
projects.  Thanks   
 
Cheryl Laatsch 
Statewide FERC Coordinator 
Bureau of Environmental Analysis and Sustainability 
Wisconsin Dept of Natural Resources 
N7725 Hwy 28 
Horicon WI 53032 
NEW (Work Cell) 920-382-9975 
Cheryl.laatsch@wisconsin.gov 
 

 dnr.wi.gov 
     

 
We are committed to service excellence. 
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did. 
 

 You don't often get email from max.wolter@wisconsin.gov. Learn why this is important  
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From: Darrin Johnson <Darrin.Johnson@meadhunt.com>  
Sent: Wednesday, March 29, 2023 9:19 AM 
To: Laatsch, Cheryl - DNR <Cheryl.Laatsch@wisconsin.gov> 
Cc: Miller, Matthew J <matthew.j.miller@xcelenergy.com>; Shawn Puzen <Shawn.Puzen@meadhunt.com>; Darrin 
Johnson <Darrin.Johnson@meadhunt.com> 
Subject: Hayward 2022 Fish Data 
 

CAUTION: This email originated from outside the organization.  
Do not click links or open attachments unless you recognize the sender and know the content is safe. 

 

Hi Cheryl, 
 
We received a copy of the draft Lake Hayward Aquatic Plant Management Plan from the Lake Hayward Association.  In 
the report it indicated that spring fyke netting surveys and June electrofishing surveys were conducted in 2022 within 
the lake.  Can we get data from the 2022 fisheries surveys for inclusion in the Draft License Application? 
 
We would like to request any recent fisheries data for surveys completed at the Trego Project as well.  We have fisheries 
survey information for Trego up through 2019, so are just requesting any new survey data from 2020 to present if there 
is any. 
 
Thank you. 
 
 

Darrin Johnson 
FERC Compliance and Licensing | Water 
Direct: 608-443-0313 | Cell: 715-697-3130 | Transfer Files  

 
LinkedIn | Twitter | Facebook | Instagram  

 

This email, including any attachments, is intended only for the use of the recipient(s) and may contain privileged and confidential information, including information protected under the 
HIPAA privacy rules. Any unauthorized review, disclosure, copying, distribution or use is prohibited. If you received this email by mistake, please notify us by reply e-mail and destroy all 
copies of the original message. 
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Darrin Johnson

From: Roberts, Craig M - DNR <Craig.Roberts@wisconsin.gov>
Sent: Wednesday, March 29, 2023 12:42 PM
To: Darrin Johnson; Wolter, Max H - DNR; Laatsch, Cheryl - DNR
Subject: RE: Hayward 2022 Fish Data

We haven’t been back to survey Trego Lake since 2019.  So there isnt any new data for the flowage itself. 
 
 
We are committed to service excellence. 
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did. 
 
Craig M. Roberts 
Phone: (715) 416-0351 
Craig.Roberts@Wisconsin.gov 
 

From: Darrin Johnson <Darrin.Johnson@meadhunt.com>  
Sent: Wednesday, March 29, 2023 12:40 PM 
To: Wolter, Max H - DNR <Max.Wolter@wisconsin.gov>; Laatsch, Cheryl - DNR <Cheryl.Laatsch@wisconsin.gov>; 
Roberts, Craig M - DNR <Craig.Roberts@wisconsin.gov> 
Subject: RE: Hayward 2022 Fish Data 
 

CAUTION: This email originated from outside the organization.  
Do not click links or open attachments unless you recognize the sender and know the content is safe. 

 

Thanks Max. 
 

Darrin Johnson 
Direct: 608-443-0313 | Cell: 715-697-3130 | Transfer Files  
meadhunt.com | Experience Exceptional 

From: Wolter, Max H - DNR <Max.Wolter@wisconsin.gov>  
Sent: Wednesday, March 29, 2023 12:26 PM 
To: Laatsch, Cheryl - DNR <Cheryl.Laatsch@wisconsin.gov>; Roberts, Craig M - DNR <Craig.Roberts@wisconsin.gov> 
Cc: Darrin Johnson <Darrin.Johnson@meadhunt.com> 
Subject: RE: Hayward 2022 Fish Data 
 

Hot off the press: 
https://dnr.wisconsin.gov/sites/default/files/topic/Fishing/SawyerLakeHayward2022SpringSummary.pdf  
 

 Max H. Wolter  
Fisheries Biologist  
Hayward Service Center  
Bureau of Fisheries Management  
Wisconsin Department of Natural Resources  

 You don't often get email from max.wolter@wisconsin.gov. Learn why this is important  
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() phone:      (715) 634-7429  
() fax:        (715) 634-9232  
() e-mail:     Max.wolter@wisconsin.gov  
 
We are committed to service excellence. 
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did. 
 

From: Laatsch, Cheryl - DNR <Cheryl.Laatsch@wisconsin.gov>  
Sent: Wednesday, March 29, 2023 12:16 PM 
To: Wolter, Max H - DNR <Max.Wolter@wisconsin.gov>; Roberts, Craig M - DNR <Craig.Roberts@wisconsin.gov> 
Cc: Darrin Johnson <Darrin.Johnson@meadhunt.com> 
Subject: FW: Hayward 2022 Fish Data 
 
Hi Max and Craig – See the info below.  Please provide Darrin with any updated fishery information for these 2 
projects.  Thanks   
 
Cheryl Laatsch 
Statewide FERC Coordinator 
Bureau of Environmental Analysis and Sustainability 
Wisconsin Dept of Natural Resources 
N7725 Hwy 28 
Horicon WI 53032 
NEW (Work Cell) 920-382-9975 
Cheryl.laatsch@wisconsin.gov 
 

 dnr.wi.gov 
     

 
We are committed to service excellence. 
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did. 
 

From: Darrin Johnson <Darrin.Johnson@meadhunt.com>  
Sent: Wednesday, March 29, 2023 9:19 AM 
To: Laatsch, Cheryl - DNR <Cheryl.Laatsch@wisconsin.gov> 
Cc: Miller, Matthew J <matthew.j.miller@xcelenergy.com>; Shawn Puzen <Shawn.Puzen@meadhunt.com>; Darrin 
Johnson <Darrin.Johnson@meadhunt.com> 
Subject: Hayward 2022 Fish Data 
 

CAUTION: This email originated from outside the organization.  
Do not click links or open attachments unless you recognize the sender and know the content is safe. 

 

Hi Cheryl, 
 
We received a copy of the draft Lake Hayward Aquatic Plant Management Plan from the Lake Hayward Association.  In 
the report it indicated that spring fyke netting surveys and June electrofishing surveys were conducted in 2022 within 
the lake.  Can we get data from the 2022 fisheries surveys for inclusion in the Draft License Application? 
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We would like to request any recent fisheries data for surveys completed at the Trego Project as well.  We have fisheries 
survey information for Trego up through 2019, so are just requesting any new survey data from 2020 to present if there 
is any. 
 
Thank you. 
 
 

Darrin Johnson 
FERC Compliance and Licensing | Water 
Direct: 608-443-0313 | Cell: 715-697-3130 | Transfer Files  

 
LinkedIn | Twitter | Facebook | Instagram  

 

This email, including any attachments, is intended only for the use of the recipient(s) and may contain privileged and confidential information, including information protected under the 
HIPAA privacy rules. Any unauthorized review, disclosure, copying, distribution or use is prohibited. If you received this email by mistake, please notify us by reply e-mail and destroy all 
copies of the original message. 

This email, including any attachments, is intended only for the use of the recipient(s) and may contain privileged and confidential information, including information protected under the 
HIPAA privacy rules. Any unauthorized review, disclosure, copying, distribution or use is prohibited. If you received this email by mistake, please notify us by reply e-mail and destroy all 
copies of the original message. 
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Darrin Johnson

From: WHPD <compliance@wisconsinhistory.org>
Sent: Tuesday, January 24, 2023 3:44 PM
To: shawn.puzen@meadhunt.com; tyler.howe@wisconsinhistory.org
Subject: Compliance Submittal Accepted

Hayward Hydroelectric Project Relicensing Shoreline Survey Report FERC Project No. 2417 (MH 1853) has been accepted 
by the State Historic Preservation Office as project 23-0139. 
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Darrin Johnson

From: WHPD <compliance@wisconsinhistory.org>
Sent: Wednesday, February 1, 2023 3:38 PM
To: shawn.puzen@meadhunt.com; tyler.howe@wisconsinhistory.org
Subject: Compliance Submittal Accepted

Categories: Filed by Newforma

Trego Hydroelectric Project Relicensing Shoreline Survey Report FERC Project No. 2711 (MH 1853) has been accepted by 
the State Historic Preservation Office as project 23-0196. 
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Darrin Johnson

From: Shawn Puzen
Sent: Tuesday, March 28, 2023 9:42 AM
To: TYLER B HOWE
Cc: Darrin Johnson
Subject: Status of Section 106 Reviews in my Account 

Good Morning Tyler, 
I want to make sure that three filing I made for Section 106 in my account have not fallen through the cracks. 
 
I have not received any word from you on the following reviews in my account: 

1) Hayward 2417-submitted January 24, 2023. 
2) Trego 2711-submitted February 1, 2023. 

 
I cannot locate a response for either of these review requests.  Can you please let me know if they have been 
completed? 
 
Thanks,  

Shawn Puzen 
FERC Hydropower Licensing and Compliance | Water 
Direct: 920-593-6865 | Cell: 920-639-2480 | Transfer Files  

 
LinkedIn | Twitter | Facebook | Instagram | My LinkedIn 
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Darrin Johnson

From: tyler.howe@wisconsinhistory.org
Sent: Tuesday, March 28, 2023 11:56 AM
To: matthew.j.miller@xcelenergy.com
Cc: shawn.puzen@meadhunt.com
Subject: 23-0139/SY - MH 1853 - Hayward Hydroelectric Project Relicensing Shoreline Survey 

Report FERC Project No. 2417

Categories: Filed by Newforma

Good morning, Matt and Shawn: 
 
We are in receipt of the 2023 shoreline survey of the Haywood hydro project (FERC No. 2417). We accept this report in 
fulfillment of the requirements of the HRMP and the PA. We concur with the following observations: 
 
1). 47SY29: We recognize that the " shoreline was inspected on foot. Surface collection along the river bank yielded no 
artifacts." We also understand that the site does not appear to be currently impacted by facility operations. 
 
2). 47SY54: Again, we recognize that the "shoreline was inspected on foot. Surface collection along the river bank 
yielded no artifacts." We also understand that the site does not appear to be currently impacted by facility operations.  
 
3). 47SY121: We recognize that the "shoreline where the pilings had intersected previously, was inspected on foot. 
Surface collection along the river bank did not yield artifacts." Like other shoreline sites, this site appears to be not 
currently impacted by facility operations. 
 
4). 47SY158 / BSY-0044: The SHPO understands the "shoreline at the location where the mound was reported was 
inspected on foot. Surface collection along the river bank did not yield artifacts." We further understand this site does 
not appear to be currently impacted by facility operations. 
 
As such, the WI SHPO accepts the 2023 shoreline survey of the Hayward hydro project (FERC No. 2417) in fulfillment of 
the requirements of the HRMP and the PA. We look forward to our continued consultation partnership. 
 
All the best, 
 
Tyler 
 
Tyler B. Howe, PhD 
Compliance Section Manager 
State Historic Preservation Office 
 
Wisconsin Historical Society 
816 State Street, Madison, WI 53706 
 
tyler.howe@wisconsinhistory.org 
 
Wisconsin Historical Society 
Collecting, Preserving, and Sharing Stories Since 1846  
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Darrin Johnson

From: TYLER B HOWE <tyler.howe@wisconsinhistory.org>
Sent: Tuesday, March 28, 2023 11:57 AM
To: matthew.j.miller@xcelenergy.com
Cc: shawn.puzen@meadhunt.com
Subject: Re: 23-0139/SY - MH 1853 - Hayward Hydroelectric Project Relicensing Shoreline Survey 

Report FERC Project No. 2417

Categories: Filed by Newforma

Sorry, but I meant Hayward hydro, not Haywood hydro.  I must have NC on the mind. 
 
Cheers, 
 
Tyler 
 
Tyler B. Howe, PhD 
Compliance Section Manager 
State Historic Preservation Office 
 
Wisconsin Historical Society 
816 State Street, Madison, WI 53706 
 
tyler.howe@wisconsinhistory.org 
 
Wisconsin Historical Society 
Collecting, Preserving, and Sharing Stories Since 1846 

From: tyler.howe@wisconsinhistory.org <tyler.howe@wisconsinhistory.org> 
Sent: Tuesday, March 28, 2023 11:55 AM 
To: matthew.j.miller@xcelenergy.com <matthew.j.miller@xcelenergy.com> 
Cc: shawn.puzen@meadhunt.com <shawn.puzen@meadhunt.com> 
Subject: 23-0139/SY - MH 1853 - Hayward Hydroelectric Project Relicensing Shoreline Survey Report FERC Project No. 
2417  
  
Good morning, Matt and Shawn: 
 
We are in receipt of the 2023 shoreline survey of the Haywood hydro project (FERC No. 2417). We accept this report in 
fulfillment of the requirements of the HRMP and the PA. We concur with the following observations: 
 
1). 47SY29: We recognize that the " shoreline was inspected on foot. Surface collection along the river bank yielded no 
artifacts." We also understand that the site does not appear to be currently impacted by facility operations. 
 
2). 47SY54: Again, we recognize that the "shoreline was inspected on foot. Surface collection along the river bank 
yielded no artifacts." We also understand that the site does not appear to be currently impacted by facility operations.  
 
3). 47SY121: We recognize that the "shoreline where the pilings had intersected previously, was inspected on foot. 
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Surface collection along the river bank did not yield artifacts." Like other shoreline sites, this site appears to be not 
currently impacted by facility operations. 
 
4). 47SY158 / BSY-0044: The SHPO understands the "shoreline at the location where the mound was reported was 
inspected on foot. Surface collection along the river bank did not yield artifacts." We further understand this site does 
not appear to be currently impacted by facility operations. 
 
As such, the WI SHPO accepts the 2023 shoreline survey of the Hayward hydro project (FERC No. 2417) in fulfillment of 
the requirements of the HRMP and the PA. We look forward to our continued consultation partnership. 
 
All the best, 
 
Tyler 
 
Tyler B. Howe, PhD 
Compliance Section Manager 
State Historic Preservation Office 
 
Wisconsin Historical Society 
816 State Street, Madison, WI 53706 
 
tyler.howe@wisconsinhistory.org 
 
Wisconsin Historical Society 
Collecting, Preserving, and Sharing Stories Since 1846  
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Darrin Johnson

From: tyler.howe@wisconsinhistory.org
Sent: Tuesday, March 28, 2023 1:51 PM
To: matthew.j.miller@xcelenergy.com
Cc: shawn.puzen@meadhunt.com
Subject: 23-0196/WB - MH 1853 - Trego Hydroelectric Project Relicensing Shoreline Survey 

Report FERC Project No. 2711

Categories: Filed by Newforma

Good afternoon, Matt and Shawn: 
 
We are in receipt of the 2022 shoreline survey report for the Trego hydro project (FERC No. 2711). We accept this report 
in fulfillment of the requirements of the HRMP and the PA. We offer the following comments: 
 
1). 47WB39: The WI SHPO recognizes this site was surveyed on foot, and no artifacts were encountered during the 
survey. We also understand this site does not appear to be impacted by facility operations.  
 
2). 47WB105: The WI SHPO recognizes that the " shoreline was inspected on foot with access to the site provided by 
boat. Surface collection along the riverbank yielded no artifacts." We also understand the site does not appear to be 
impacted by facility operations. 
 
3). 47WB106: The WI SHPO recognizes this site was mapped, and accessed by boat, and that no artifacts were recovered 
during shoreline inspection. We also understand the site does not appear to be impacted by facility operations.  
 
4). 47WB107: We understand the shoreline was physically inspected, and no artifacts were discovered during the 
survey. We also understand the site does not appear to be impacted by facility operations.  
 
5). 47WB108: We understand access to this site was blocked, and the site boundaries may not extend to the water line. 
As such, I suggest we discuss the usefulness of including this site in future shoreline surveys. 
 
6). 47WB109: We understand this site was physically surveyed, and no artifacts were encountered during the survey. We 
also understand this site does not appear to be impacted by facility operations.  
 
7). 47WB110: The WI SHPO recognizes this site was inspected on foot, and no artifacts were encountered during the 
survey. We also understand this site does not appear to be impacted by facility operations. 
 
The WI SHPO concurs with the professional archaeologist's determination that "there is no mention in the report of 
erosion at any of the sites; thus, no mention of artifacts being found at the bank." As such, the WI SHPO accepts the 
2022 shoreline survey of the Trego hydro project (FERC No. 2711) in fulfillment of the HRMP and the PA. We look 
forward to our continued consultations. 
 
Take care, 
 
Tyler 
 
Tyler B. Howe, PhD 
Compliance Section Manager 
State Historic Preservation Office 
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Wisconsin Historical Society 
816 State Street, Madison, WI 53706 
 
tyler.howe@wisconsinhistory.org 
 
Wisconsin Historical Society 
Collecting, Preserving, and Sharing Stories Since 1846  
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Darrin Johnson

From: Miller, Matthew J <Matthew.J.Miller@xcelenergy.com>
Sent: Wednesday, May 24, 2023 3:20 PM
To: kathleen.angel@wisconsin.gov
Cc: Shawn Puzen; Darrin Johnson
Subject: Request for Determination - Hayward and Trego Hydroelectric Projects
Attachments: Hayward CZMA Letter signed.pdf; Trego CZMA Letter signed.pdf

Hello Ms. Angel, 
 
Attached you will find two letters from Xcel Energy each requesting a written determination of consistency with 
Wisconsin’s Coastal Management Program regarding the federal relicensing of the Hayward and Trego hydroelectric 
projects located in Sawyer County and Washburn County, respectively.  Should you have any questions, you may reach 
me directly at 715-737-1353. 
 
Kind Regards, 
 
Matthew Miller 
Xcel Energy  
Environmental Analyst 
1414 W. Hamilton Ave., P.O. Box 8, Eau Claire, WI 54702 
P: 715.737-1353 F: 715.737.1077 
E: matthew.j.miller@xcelenergy.com 
________________________________________________ 
XCELENERGY.COM 
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