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INTRODUCTION

Project Information and Background

Great Lakes Environmental Center, Inc. (GLEC) conducted a Minimum Flow Habitat Evaluation Study
and Shoreline Stability Assessment for the Gile Flowage Project (FERC No. 15055) in August 2022. The
purpose of the habitat study was to determine if the current minimum flow is sufficient to protect aquatic
resources in the West Fork of the Montreal River downstream of the Gile Dam. The stability assessment
was conducted along the reservoir shoreline and the tailwater area downstream of the Gile Dam following
the methods outlined in the Request for Proposal (RFP) and in accordance with Wisconsin Administrative
Code NR 328.08 to identify and inventory erosion sites.

Description of the Study Area

The Gile Flowage (Flowage) is located within the northern highland area of northern Wisconsin which is
widely known for its forests, lakes, and wetlands. The Flowage is an approximately 3,200-acre reservoir
formed by the impounding of the west branch of the Montreal River (FIGURE 1). The Flowage and the
west branch of the Montreal River are located in the vicinity of the Gogebic and Trap Ranges (Wisconsin
Geological & Natural History Survey (WGNHS) 2022) which form two conspicuous ridges in Iron and
Ashland Counties in northern Wisconsin. Both ridges are composed of rock types that are more resistant
to erosion than the rock that underlies the valley separating them. A thin layer of sediment deposited
during the most recent glaciation covers the valley and parts of the ridges. This thin layer of sediment is
exposed along the Flowage shoreline where erosion is present. The Flowage is situated on the southern
ridge of the Gogebic Range and contains iron-rich rock that is approximately 1.9 billion years old. Bare
rock faces and boulders are common along the shoreline of the flowage. Most, if not all, of the natural
beaches on the flowage are made up of gravel and cobble. Swimming beaches, when present, appear to be
man-made and represent a very small portion of the overall shoreline. The West Branch of the Montreal
River flows through the northern ridge, (Trap Range) which is distinctly different in composition from the
southern ridge; it is composed of younger volcanic rock, consisting primarily of basaltic-lava flows that
are approximately 1.1 billion years old.
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FIGURE 1. GILE FLOWAGE STUDY AREA

A survey of the littoral zone was conducted on the Flowage in 2005 by Friends of the Gile Flowage
(www.friendsofthegile.org/home/flowage-publications). The study analyzed the substrates in the littoral
zone in areas up to six feet below the full pool elevation of 1,490 feet. The report indicated that substrates
within the upper 6 feet consisted of: 20.3% bedrock, boulder, or cobble; 26.9% gravel, gravel with cobble,
or gravel with boulders; 39.8% sand, muck or detritus; and 13% sand with gravel, cobble, and/or boulders
(FOG, 2005).

METHODS

Gile Flowage Shoreline Stability Assessment

The Shoreline Stability Assessment (stability assessment) was conducted on August 9 and 29, 2022. The
entire shoreline of the Flowage, including the islands, was assessed via boat by slowly cruising along the
shoreline. The backwater areas east of County Hwy C were assessed from the shoreline along County
Hwy C, Knights Road and U.S. Hwy 51 (Map sheets 01 and 02). The field crew assessed only those areas
that appeared to have exposed eroded soil along the shoreline. Erosion or bank instability was defined as
evidence of soil movement or slumping. Bare rock areas or gravel areas were not assessed (using the data
sheet) but were observed. Areas of erosion, when identified, were described by number and zone (e.g.,
Zone 10; site Number 1). An outline of Gile Flowage and the 10 grid (zone) patterns (Map Sheets) are
shown in FIGURE 2. Raw field data scoresheets are shown in Appendix A.
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FIGURE 2. GILE FLOWAGE OUTLINE AND GRID PATTERN USED IN THE SHORELINE
STABILITY ASSESSMENT (MAP SHEETS 1 THROUGH 10)
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FIGURE 3. PROJECT AREA DOWNSTREAM OF THE GILE DAM INCLUDED IN THE
SHORELINE STABILITY ASSESSMENT.

The stability assessment also included a survey of the project area downstream of Gile Dam (FIGURE
3). When erosion was identified, the location was photographed and recorded with a handheld GPS. Each
erosion site was assigned an intensity score that was recorded on a field form. A single form was
completed for each erosion site as shown in FIGURE 4.
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Minimum Flow Habitat Evaluation Study

The primary objective of the Minimum Flow Habitat Evaluation Study (habitat study) was to evaluate
whether the existing minimum flow (12 cfs) at the Project is sufficient to provide suitable habitat for
aquatic resources in the West Fork downstream of the Gile Dam. Additional study flows of 24 and 36 cfs
were also planned to assess how the suitability of available habitat may change with increases in flow.
The habitat study included a survey of two representative reaches (stations) downstream of the Gile Dam.
The reaches were determined after reviewing the 2017 WDNR fishery data and WDNR’s Guidelines for
Evaluating Habitat of Wadable Streams (WDNR Guidelines). Water depth and velocity information were
collected at both stations at baseflow conditions reported as 12 cfs. The water depth information was
collected by hand measurements and point velocity measurements were collected with an electromagnetic
flow meter mounted to a top-setting wading rod. The sampling methodology for each station followed the
general sampling procedures outlined in WDNR Guidelines. GLEC incorporated improved/current
methodology with the field data collection and interpretation such as habitat suitability curves, weighted
usable area and current instream flow methodologies. The data recommended by the WDNR Guidelines
was collected for each of 12 transects within each of the two study reaches.

During the course of collecting the first set of habitat data, GLEC used a SonTek River Surveyor to verify
the 12 cfs minimum flow from the dam when the sluice gate was closed as far as possible'. Flow
measurements just below the dam, as well as 0.44 miles downstream (FIGURE 5), revealed that the
discharge was actually much closer to the anticipated highest study flow of 36 cfs. The average of the
measured flows equaled 35.25 cfs. As such, the full suite of habitat data was collected only at the high
study flow (36 cfs) until such a time when lower flows can be produced.

FIGURE 5. LOCATIONS OF STREAM FLOW MEASUREMENTS DURING GILE HABITAT
STUDY

'Two metal tabs are fastened to the bottom plate of the sluice gate preventing it from fully closing and thus ensuring
the minimum flow is discharged at all times.
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Habitat Study Reaches

Wisconsin DNR staff previously collected fisheries data in the West Fork of the Montreal River during
backpack and/or stream shocking surveys from 2007-2018 (WDNR fisheries survey data provided to
Northern States Power of Wisconsin (NSPW) April 28, 2021). During these surveys, fish were collected
from five different locations downstream of the Gile Flowage (FIGURE 6). A total of 15 fish species
were collected across all years and sampling areas.

WGELf L@ Ds Kimball Falls

gWest -Kimball at Center Drive

122 % Hurdey

w..@MVest Fork at South Dr
gWest N of Hwy 77

(L

FIGURE 6. WDNR FISH SAMPLING LOCATIONS IN THE WEST FORK OF THE MONTREAL
RIVER (2007-2018)

After reviewing the fish data provided by WDNR, two study reaches were selected for the Minimum
Flow Habitat Evaluation Study that corresponded to two of the WDNR fish sampling locations. The
upper study reach (Reach A) began just downstream of the US Highway 77 bridge and the lower study
reach (Reach B) included areas both upstream and downstream of South Drive. Results of the WDNR fish
surveys from these two locations included all 15 species of fish collected throughout the surveys.
Numbers of each species collected and percent abundance of each species is displayed in TABLE 1.
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Species Species Number of Fish Percent
Common Name Scientific Name Collected Abundance

LONGNOSE DACE Rhinichthys 329 42.56%
cataractae

CREEK CHUB Semotilus 84 10.87%

atromaculatus

PUMPKINSEED Lepomis gibbosus 81 10.48%

SMALLMOUTH BASS Micropterus 70 9.06%
dolomieu

HORNYHEAD CHUB Nocomis biguttatus 52 6.73%

WHITE SUCKER Catostomus 49 6.34%

commersonii

YELLOW PERCH Perca flavescens 29 3.75%

COMMON SHINER Luxilus cornutus 24 3.10%

BLACKNOSE SHINER Notropis 23 2.98%
heterolepis

WALLEYE Sander vitreus 13 1.68%

MOTTLED SCULPIN Cottus bairdii 9 1.16%

ROCK BASS Ambloplites 4 0.52%

rupestris

WESTERN BLACKNOSE \Rhinichthys obtusus 3 0.39%

DACE

BROOK TROUT Salvelinus 2 0.26%
fontinalis

CENTRAL MUDMINNOW Umbra limi 1 0.13%

TABLE 1. LIST OF FISH SPECIES COLLECTED BY WDNR FROM THE GILE FLOWAGE
MINIMUM FLOW HABITAT EVALUATION STUDY REACHES

Habitat sampling at each reach was conducted following WI DNR Guidelines for Evaluating Habitat of
Wadable Streams (2002). At each study reach, the mean stream width (MSW) was determined and the
reach length was calculated as 35 times the MSW. Within each reach, 12 transects were established
(FIGURE 7 and FIGURE 8). The first (most upstream) transect was established 1 MSW from the
upstream end of the study reach and subsequent transects were spaced 3 MSW apart (approximately 45
meters in both reaches). At each transect, the following data was collected:
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e Distance from start of study reach

e Wetted width

e Habitat type

e Depth at deepest point along transect (thalweg)

e Length of each transect containing various types of cover for adult fish
¢ Amount of bank erosion

¢ Riparian land use within 5 meters of stream edge

¢ Riparian buffer width

Along each transect, four equally spaced sampling points were established, effectively dividing each
transect into five equal segments. Within a 0.3m x 0.3m quadrate on the stream bottom centered on the
transect point, the following data was collected:

e  Water depth (if a boulder was directly on the transect point, depth was measured next to the
boulder)

e Depth of fines and water

¢ Embeddedness of coarse gravel and rubble/cobble

e Percent of the stream bottom covered by various substrate types, algae, and macrophytes

e Percent of the transect shaded by canopy

e Water velocity (from a location equal to 0.6 times the water depth at the point)

The available habitat (in square meters) of each sub-reach segment was calculated by multiplying the
width of each segment by the sub-reach length. To calculate the weighted useable area (WUA) of each
segment, habitat suitability formulas (Aadland and Kuitunen, 2006) were applied to the depth and
velocity values at each sampling point for the 10 most common fish species collected and then summed to
create a single WUA index for each species and in each study reach. Collectively, these 10 species
accounted for over 97.5 percent of the fish collected from the two study reaches. The habitat suitability
curves for depth and velocity of these 10 species are presented in FIGURE 9. A habitat suitability formula
for pumpkinseed was not available, so the formula for bluegill was used as a surrogate. Pumpkinseeds are
generally considered very similar to bluegill, and are often found in the same habitat.

As flows change within the West Fork of the Montreal River, depth and velocity will change accordingly.
Other parameters, such as substrate type, cover for fish, canopy cover, percent embeddedness, etc. are
expected to remain relatively consistent. For this reason, habitat suitability indices used in the calculation
of weighted usable area were restricted to depth and velocity. When lower flows (i.e., 12 cfs) are able to
be discharged and verified below the dam, similar calculations will be made to allow a direct comparison
of weighted useable areas for each species at each study flow.

Using the habitat data collected, and the Fish Habitat Rating system (TABLE 2) developed by WDNR
(Simonson, Lyons, and Kanehl, 1993.), an overall fish habitat score was developed for each reach. This
score, which ranges from zero to 100, is designed to provide a qualitative rating of fish habitat that ranges
from poor to excellent using the following scoring ranks.

e Excellent >80
e Good 60-80
e Fair 20-60

e Poor <20
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FIGURE 7. APPROXIMATE LOCATION OF TRANSECTS A1-A12 DOWNSTREAM OF HIGHWAY
77 ON THE WEST BRANCH OF THE MONTREAL RIVER
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FIGURE 8. APPROXIMATE LOATION OF TRANSECTS B1-B12 IN THE VICINITY OF SOUTH
ROAD ON THE WEST BRANCH OF THE MONTREAL RIVER
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FIGURE 9. HABITAT SUITABILITY CURVES FOR DEPTH AND VELOCITY OF THE 10 MOST
COMMON SPECIES IN THE GILE FLOWAGE MINIMUM FLOW HABITAT EVALUATION
STUDY REACHES.

* Habitat suitability curves for pumpkinseed were not available, so the curves for bluegill were used instead
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FIGURE 9 (CONT.). HABITAT SUITABILITY CURVES FOR DEPTH AND VELOCITY OF THE 10
MOST COMMON SPECIES IN THE GILE FLOWAGE MINIMUM FLOW HABITAT EVALUATION
STUDY REACHES.
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FIGURE 9 (CONT.). HABITAT SUITABILITY CURVES FOR DEPTH AND VELOCITY OF THE 10
MOST COMMON SPECIES IN THE GILE FLOWAGE MINIMUM FLOW HABITAT EVALUATION

STUDY REACHES.
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RATING ITEM EXCELLENT GOOD FAIR POOR
Bank Stability No significant Limited erosion; Moderate erosion; | Extensive erosion;
(% of bank bank erosion; > 70 to 90% of bank | 50 to 60% of bank | < 50% of bank
protected by rock | 90% of bank protected; 10 to protected; 10 to protected; > 50%
or vegetation) protected; < 10% | 30% bare soil 30% bare soil bare soil
bare soil
a2) ® (C)) 0

Maximum Stream very deep; | Stream relatively | Stream Stream relatively
Thalweg Depth > 1.5 meters deep; 1 to 1.5 moderately deep; | shallow; <0.6
(average of the meters 0.6 to 0.9 meters meters

four deepest

depths recorded) 25) (16) 8) 0)
Riffle:Riffle or Diverse habitats; Diverse Habitat diversity Habitat
Bend:Bend Ratio | meandering habitats;bends and | low; occasional monotonous;

(average distance
between riffles or
bends divided by
average stream

stream with deep
bends and riffles
common; ratio <
10

riffles present but
not abundant;
ratio 10 to 14

riffles or bends;
ration 15 to 25

riffles or bends
rare; generally
continuous run
habitat; ratio > 25

substrate, by area,
that is bedrock,
boulder,
rubble/cobble, or

gravel)

of stream bed

(25)

65% of stream
bed

(16)

44% of stream
bed

®

width) 12) () “@ ()
Rocky Substrate | Extensive rocky Moderate rocky Limited rocky Rocky substrate
(% of the substrate; > 65% substrate; 45 to substrate; 15 to uncommon; <

15% of stream
bed

(U]

Cover for Fish
(% of the stream
area with cover)

Cover/shelter for
fish abundant; >
12% of stream

25)

Cover common,
but not extensive;
7 to 12% of
stream

(16)

Occasional cover,
limited to one or
two areas; 2 to 6%
of stream

®)

Cover rare or
absent; limited to ,
2% of stream

(U]

TABLE 2. FISH HABITAT RATING SYSTEM (FHR) DEVELOPED BY WDNR (SIMONSON,
LYONS, AND KANEHL, 1993.)

STUDY RESULTS

Shoreline Stability Study

Seven shoreline sites and the downstream project area were scored using the Wisconsin Erosion Intensity
Score worksheet. Six sites located on the Flowage appeared to have significant active erosion with
evidence of soil movement or slumping (Sites 1, 2, 4, 5, 6 and 7). Site #3 was assessed to evaluate the
worksheet scoring at a non-erosional site for comparison. In addition, specific attention was given to the
assessment of roadsides, manmade beaches, docks or otherwise developed shorelines for evidence of soil
movement or slumping. On the Flowage, none of the developed shorelines showed any evidence of
erosion. A list of the sites assessed using the Erosion Intensity Score worksheet is provided in TABLE 3
and their locations are shown in FIGURE 10. Photographs of each site are provided in FIGURE 13
through FIGURE 19. The field data worksheets are included in Appendix A.
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Five of the six sites identified with erosion were located on small islands within the Flowage (Sites 1, 2,
4, 6 and 7). One site (Site #5) was located along the northwest shoreline near the dam. In each instance,
the erosion features appeared to be above the waterline.

There was one small area with evidence of shoreline erosion in the tailrace. That area is located on the
west bank at the toe of the water control structure, adjacent to the west wingwall downstream of the dam
gatehouse. It appears that human traffic, and possibly high springtime flows, have scoured the bank and
exposed the soil adjacent to the concrete wingwall (FIGURE 11). Given the location of the area of
interest, an Erosion Intensity work sheet was not completed. There were no other erosion sites identified
in the project area downstream of the dam. A typical depiction of the downstream project area is shown in
FIGURE 12.

Site # (Map Sheet Location) Coordinates Erosion Intensity Score
Site #1 (Map Sheet 7) N46.41403; W90.22038 36
Site #2 (Map Sheet 7) N46.4133, W90.2205 36
Site #3 (Map Sheet 10) N46.369216, W90.244506 27@
Site #4 (Map Sheet 9) N46.378467, W90.24095 42
Site #5 (Map Sheet 5) N46.424921, W90.228208 39
Site #6 (Map Sheet 4) N46.415217, W90.217717 39
Site #7 (Map Sheet 7) N46.411840, W90.22258 33

TABLE 3. GILE FLOWAGE SHORELINE STABILITY ASSESSMENT SITES AND THE
RESULTING EROSON INTENSITY SCORE.
@ Site #3 was not an area of concern nor an erosional site.

The Wisconsin Administrative Code NR 328.08 categorizes erosion intensity into three groups; low

energy, with a score of 47 or less, moderate energy with a score of 48-67, and high energy with a score of
greater than 67. Each site assessed in the Gile Flowage shoreline stability study ranked in the low energy
category.
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FIGURE 10. SHORELINE STABILITY ASSESSMENT SITES IN THE GILE FLOWAGE.
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FIGURE 11. AREA OF INTEREST ON THE LEFT EMBANKMENT (WEST WINGWALL) FACING
DOWNSTREAM AT THE TOW OF THE EMBANKMENT (August 30, 2022).
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b g

FIGURE 12. WEST BRANCH OF THE MONTREAL RIVER IMMDIATELY DOWNSTREAM OF
THE GILE FLOWAGE (AUGUST 9, 2022)
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FIGURE 13. SITE #1 FROM THE 2022 GILE FLOWAGE SHORELINE STABILITY ASSESSMENT.
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FIGURE 14. SITE #2 FROM THE 2022 GILE FLOWAGE SHORELINE STABILITY ASSESSMENT.
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FIGURE 15. SITE #3 FROM THE 2022 GILE FLOWAGE SHORELINE STABILITY ASSESSMENT.
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FIGURE 16. SITE #4 FROM THE 2022 GILE FLOWAGE SHORELINE STABILITY ASSESSMENT.
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FIGURE 17. SITE #5 FROM THE 2022 GILE FLOWAGE SHORELINE STABILITY ASSESSMENT.
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FIGURE 18. SITE #6 FROM THE 2022 GILE FLOWAGE SHORELINE STABILITY ASSESSMENT.
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FIGURE 19. SITE #7 FROM THE 2022 GILE FLOWAGE SHORELINE STABILITY ASSESSMENT.
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ANALYSIS AND DISCUSSION

Shoreline Stability Study

The Wisconsin Administrative Code NR 328.08 categorizes erosion intensity into three groups; low
energy, moderate energy, and high energy. Each site assessed in the stability study ranked in the low
energy category (TABLE 3). Five of the six sites identified with erosion were located on small islands
within the flowage (Sites 1, 2, 4, 6 and 7). One site (Site #5) was located along northwest shoreline of the
flowage near the dam. In each instance, the erosion features appeared to be above the waterline; the area
between the water line and the eroded embankment was covered with cobble or sandy beach. In the
downstream tailrace and riverine area downstream of the dam within the project boundary, there was one
instance of shoreline erosion or instability. All shorelines along the roadways, including culverts and
small bridges showed no signs of erosion. An inventory of each erosion site is provided in TABLE 4.

The bedrock in Iron and Ashland Counties in northern Wisconsin is resistant to erosion. The thin layer of
sediment that is exposed in erosional areas around the Flowage lays atop the bedrock. Bare rock faces and
boulders are common along the flowage shoreline. Most, if not all, of the natural beaches on the flowage
are composed of gravel and cobble. Swim beaches, if present, appear to be man-made and represent a
very small portion of the Flowage shoreline. Developed shorelines within the project boundary did not
appear to have significant erosion.

Previous work completed by the Friends of the Gile (FOG 2005) included an analysis of the substrates in
the littoral zone in areas up to six feet below the full pool elevation of 1,490 feet. That report indicated
that substrates within the upper 6 feet consisted of: 20.3% bedrock, boulder, or cobble; 26.9% gravel,
gravel with cobble, or gravel with boulders; 39.8% sand, muck or detritus; and 13% sand with gravel,
cobble, and/or boulders (FOG, 2005). FOG’s information, when combined with the observations and
erosion intensity assessments from this study, indicate that there is very little risk of erosion on the
Flowage primarily due to the surrounding geology.

Five of the six erosion sites identified were located on small islands within the flowage where the erosion
was limited to the thin soil layer atop the bedrock. One site (Site #5) was located along the northwest
shoreline of the flowage near the dam. Although located away from the dam and in a wooded area, this
site did exhibit significant soil movement and warrants further investigation. The small area of interest in
the tailrace also deserves further attention due to its proximity to the dam structures.
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Erosion Site # Length of Eroded Area (ft) Coordinates (lat/lon)
Site #1 74 N46.41403, W-90.22038
Site #2 26 N46.41330, W-90.22055
Site #4 24 N46.37847, W-90.24095
Site #5 75 N46.42492, W-90.22831
Site #6 54 N46.41522, W-90.21772
Site #7 210 N46.411840, W90.22258
Downstream Embankment 21 N46.42571, W-90.22692

TABLE 4. INVENTORY OF POSSIBLE ERODABLE SITES IN THE GILE FLOWAGE (AUGUST

2022)

Minimum Flow Habitat Evaluation Study

Both study reaches contained a mix of riffle, run, and pool habitat dominated by a hard substrate (boulder,
cobble and gravel). Maximum transect depths typically ranged from 35 to 60 cm, with shallow water and
soft substrates rarely encountered. Average water velocities ranged from 30 cm/sec to 36 cm/sec. Slack
water areas were rarely observed. Field worksheets are included in Appendix B.

Habitat suitability formulas for depth and velocity were applied to each of the ten most common fish
species observed during the study to calculate an overall suitability value (TABLE 5 and TABLE 6.).

Reach A Depth Vel Depth and Velocity
LONGNOSE DACE 65.2% 36.1% 50.7%
CREEK CHUB 76.5% 80.9% 71.1%
PUMPKINSEED 4.0% 10.5% 6.6%
SMALLMOUTH BASS 22.4% 81.8% 47.1%
HORNYHEAD CHUB 26.6% 89.5% 52.5%
WHITE SUCKER 14.3% 93.3% 48.7%
YELLOW PERCH 22.8% 61.8% 38.3%
COMMON SHINER 49.3% 88.7% 62.3%
BLACKNOSE SHINER 7.5% 35.9% 19.6%
WALLEYE 12.0% 51.1% 28.5%
Average 30.1% 63.0% 42.5%

TABLE 5. HABITAT SUITABILITY FOR THE 10 MOST COMMON FISH SPECIES IN STUDY

REACH A
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Reach B Depth Vel Depth and Velocity
LONGNOSE DACE 63.1% 27.7% 45.39%
CREEK CHUB 91.8% 89.2% 90.50%
PUMPKINSEED 3.7% 15.0% 9.39%
SMALLMOUTH BASS 21.9% 89.8% 55.86%
HORNYHEAD CHUB 26.0% 89.0% 57.53%
WHITE SUCKER 13.4% 91.9% 52.62%
YELLOW PERCH 17.1% 77.9% 47.49%
COMMON SHINER 52.7% 87.3% 70.02%
BLACKNOSE SHINER 7.4% 50.3% 28.83%
WALLEYE 11.8% 68.8% 40.31%
Average 30.9% 68.7% 49.80%

TABLE 6. HABITAT SUITABILITY FOR THE 10 MOST COMMON FISH SPECIES IN STUDY
REACHB

Overall, the 36 cfs study flow provided a relatively high depth and velocity suitability for the ten most
common fish species present. Overall suitability values for 9 of the 10 species exceeded 40%. The highest

overall suitability was for the creek chub (90.5%) and the lowest was for the pumpkinseed (9.39%).

Estimating how the amount of available habitat of the weighted useable area may change with lower
study flows (12 cfs and 24 cfs) is not possible at this time.

Fish Habitat Rating Score

When the habitat data was entered into the WDNR fish habitat scoring worksheet for streams greater than
10 meters wide, both study reaches scored in the “good” range. Study reach A received a score of 69 and
study reach B received a score of 61. Deductions from the top score of 100 were due primarily to shallow
depths and a lack of bends or other stream complexes which add to the overall diversity of the stream
structure.

Agency Consultation

GLEC had no direct consultation with the resource agencies regarding either the erosion or habitat studies
at Gile Flowage.
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APPENDIX A — EROSION DATA SHEETS



Gile Flowage Shoreline Stability and Minimum Flow Habitat Assessment

Page 34 of 71

L LI

W
e Mwla?

Fublisbed under s, 1999, Wi, Stars,, y the Leglslativa Reformnce Bure,

NA 328,08 WISLONSIN ADMINTSTRATIVE CODE
L+
oy Mt 9 Wby oy (i 3784¢3) g
St B L1 O%° 1Y . Y57 (oao.avaey =60 L) - Ls_*G
s Fua R {7 Tube 1 ®
Eroslon Intensity (Ei) Score Worksheet
y f’* sod r- Applicants and departmest siafT shall use this warkshest b caliulsie eratlon lulm.uh;rpurmri: i, EE R0 (2,
Sas) Cank | N
— SHORELINE VARIABLES DESCRIPTIVE CATEGORIES
iy Brosdon Inteeuity Value 15 Liosated in Parsisthesds an LeR Side of Each Category Bus H
4¢ H
#‘-E.T.EE Ffln:‘li—,.w Wy <10 i 10 -1 @) 18-1 M1 [awmacio o diesn 16} 530
dislmee u'ﬂhl],. e
J,n':;"' ___)O "F\f mmwmmuu:-“ =
"-'I'I"'II iher gide of the prrpendicular "3{ :I‘
¢f U n}mﬂ ;mv;'n AT 21} VT : - . '
-mlmmuhmm;::”r [}l () -1 = {14) 12 15 »12 2
IDEFFH AT 100 FEET, 40 |01 €1 iz 1-4 ig i : =34
&ﬂé | | sy dfol) IW’I-‘T‘\F:'EJ - i "T- ki . F-t
ﬁiﬂ.ﬁuw?; i1y<1 (15 3310 R (51 %20 =
R o : 3
BANE COMPOSTTION {0} ruck., marl, gt cluy, well (7 sofL clay, clayey sand, modemiely [(15) scememmed
q[ﬂ Al mm of eomELLE ;!'.;I:JIII.I] sand { 'hhtl. [ {!Ilﬂﬁl’ dhup with & knlfe) Y Em (mamily dug “ﬂ‘:u‘: -,'.]
]
INFLUKNCE OF ADJA- {0) o hasd  [{1) bard armar [{2) hard armoclig 6 i!-}hndlnmdu 41 hard aemerleg ]
L L hard
AL CENT STRUCTURES gy (armoringon  [ing onone [bath sdljuesist peop- n.. eas aidjacent IE..,’m ool progentiss |
o Lkt sjucenn oo e cmning - [BHEST Wiljavent [adiacent prog- erties PrCperty with | with meagusable reess- | [
tﬁ}f&}ﬂ{{ Nk crussizn o tha dia pra ety measurnble sion adjacest to both
- rECEssIan !III.IELI-H'EI.
mlrm:mrrmm 1) racky substrates [[1) deese or abandant li) scattered or patchy  |{7) lack of emmergent,
bype se s . po wppeet  eerget, foating ar sub- | mergent, floating x sub- (fostisg oe submer- | Lf
)&h] ?’ m;&;:lzm vepetating [merged vageiation iteegeed vageiatisi e vapetation
TN, e wus 17} btk compased of [Ty danse vagotation, [(4) clumps of vegees- vegetalon |
“?:l ,.I" whmanidnin of the vegristion sssantig ae | POCKY oulcropping upland treas, sliniby sod In];! .m:'m with f?ﬁ‘.’;@ 1 dgrl-
£ ! :m:dmmwumu mhhl.mmmnmvm-n}pl wrédn Lacking vegeta:  louliural land |
i tan
BANK STABILITY, 1y, s goee o |(0) estzbliched |( 1) exteblished  '{4) moder grousd {7y moderm
tr _II:L L \’ ll'l:hiuk-l-l.luumh’ll::;h wn with few |laws with modes- 'Liﬁmﬂﬂﬁ”ﬂdm fn:lmp:.- uu:;ﬁgza;:ﬁ-
_Ep i '\f] foat SF et baak Lo masiled Yy aany | GAOOQY Urees  [ate 10 deose can-  (abrub Javer substantlally teduced; or | ersio 1o dense nancal
um..?u_nm_ww OfF rpes fiw canupy tress with moderate to #hirab Layer; ar cither ‘-?
= r::r:-mmmmw | EEe ki ung:u:uublisi:m:? Wl
5 resval Brschisg, [ ) ;
ey H.__ i s i, wl | wiicm, X
e j2sy mm ':].T.J..MTY [1) eaves o beys (4] Iregudne shoretine or ww? il point, o 0l
L il " i [k atraight
| A% fl et ples 3 il i it ek P e QIT*’ 'g
SHORE ORIENTATIONT (113 < 1/3 mile (i1} morth s east fo south—scath- | |{2) soathy g
| pengraphic direstioa the sheratne. |fE1ch fessl {457 -3602, 1"—El5$::| m:hu:ﬁ:ﬁ - {Iﬁ:tm 1 g &f
:r_l:ar WAKEST 113 o chansels | I i X i
5 v weithim 100 ifs) I||J.1I1.alu,gh.l'l:rll within [0} (12} thnrough g watl] |
ity o o we o e chanoels :r:drzjmﬂﬂ n‘:l.:rruhm ar yarda casrying ':Hhrmmd traffie, ar End; enrmylng lw-iu"n'.'ﬂ; ]
il 3 f Ll ﬁﬁﬂ I
of chatnels wighis no-wik " ruJIu : m,’f:,ﬂm":.?m. e —
SRR .. | i L e 7

- !

NmrmuummmmmpL FL L Allew, wial J W Webh, 9901 wﬁqhwmmme

Diredged Mrecial Shex, “Trredging Chperations Technil Suppan Frogram ‘Tachuie
tien, Vick=burg, M5 39180, 35 pp.

Iﬁm P13, U5, Aamy Enpinver Wasereays Bxpermen: S

Putiiahed wader 5. 3503, Bisls, Updated on ihe dml dey of pach moni. Enlire pod i alweys currant. Tiee Ragiier cle 0n Bo0H puge
I v dlate Ifiw chapley was tasr pabbiahed

eglste Pelirvary 2014 b, (8



Gile Flowage Shoreline Stability and Minimum Flow Habitat Assessment Page 35 of 71

Published under 5. 35.93, Wis. Stats,, by the Legislsive Belerence Burean,
53 DEPARTMENT OF NATURAL RESOURCES MR 328.08

! awversge ferch: The following deaprim describes the calcularlon of averape foich,

fpr L ek B o R el _|

2 Bank heighe: The following dingrom describes the Feabares af the hank for e purpuss of accurately measuning bank beight

Bank height is the vertical measure {feet) from the bank—toe
%, to the top of the bank—lip, irespective of changes in the
\ water level.

B

Bunk Heighi

N R NP e L M Watker level

 Aquacie vepetion: Dense or ahundant iians it on vernge 50-100% of e borom is viually abstructed by plants m..ﬂn
grawing season. defined by the dates June 1 Giraugh Sepesmber 13, Seaiiered or patchy means thas o sverage -39 of the bot-
tom is visually abstnacied by plants during the growlng smeon, defined by the dales June | through Suptemiber 15, Absent means
that an average < 1% of the bottam is wisuzlly sberusied by plants during the growing s=sn, deficed by the doles Fune § throagh
Hepiember 15,

Fubfished inoar & 2593 Stafs. Upolrted o the frstdiy of sach monfir,. Enfire code 4 akvays curssnl. The Regisier dete on sooh page
s e date (e ohaplor was Mt pubilobed, Regeisbe Febiuass 2004 Nu. BIE



Gile Flowage Shoreline Stability and Minimum Flow Habitat Assessment Page 36 of 71

A ;
Ao ‘g‘ﬂf.ﬂ
s

Shge, ! Published under s 35,53, Wis. Stats., by she Legislative Refersnce Bursay,
KR 32e.08 WISCONSTN ADMINISTREATIVE DODE 52
A s \ .
_"fi%;/_._.j_# s T R ] -L j.ﬁ_d {"': I — [\'.'--*--'bllm‘-u- "Fll:”‘-f I.']'nlmﬂ'lrl?j'
f & g i ;
r’;l{: 'ﬁ{r {lw“E'JJ"J-d S I{‘}\} JT.MEI Mty 44 Hydl
csaa DEfin odds Hrosion Intensity (Ei) Score Workshest VW G6, 2Lp 0¥
i Applicants and department stall shall ose this wocksheet g calesslaie eroaion ingensity pursuant v & NR 328,08 2k
?’f FJJ".: G‘f”"‘ﬂ ra = -
A Hon Trees DESCRIPFTIVE CATEGORIES
pay N }aum{m;m VARIANLER § - i ity Wk Lociont e a1 $ide of Each Catspoey Box ; CH
15 bauk / AVERAGE FETCH = e |10 <1700 22} QTS TTITES R e |¢:m W [ g |
cbrancs (mils), sems the warkar |
NG o e e e g ¥ ]
M5 aiber side of e perpes diular
Mo o 0 dhe shorelin: | |
‘Mi_.l'n fdan I ‘]'a LEFTH AT 20 FEET, 4. (1) < -3 Mg ) 6-12 ¥ 5y =12 |_J'|
|wrami (Fieed) 0 loct oo dhsRer =
f,{_( o ,?‘E: DEFTH AT 100 FEET, s o (1) <1 (213 (31 34 B3 102 ¥ -
ey {Fory L0 S dhomn slaxelise o
BANK HEIGHT?, |0y, of base 1111 {2 15 ') 510 () 10-20 Iisy =20 “P
(Trat) (rwenns b is# of e back
e e | e d 7
BANK COMPOSITION (03 Tk, marh, tight clay, well t'lmd‘!dn—. clayey sand, modermely |{15) incemented sands o
empacition sed degee of comenn:  (CEMERIE sand (dig with ented (easily dug with & knife) | peat {easily dug with your ‘1]
tion ol the: wcimemry, 3] S | A hand)
— FLUENCE OF ADJA- [0 no bard 1, ﬁ‘])m-d armr. |mhuuming on | (3} Bard armosiagi4) hard armoring o N
f== CENT STRICTURES jy.y- arenceing oo JiNE an ooe borth adjacent prop- i s adjocens ot adfacent properties
hafable A tise e i it e et o e propecty with |with seasarable recrs- | | |
C’J-f SARa N E Sk arvetien ik oo property mgm measiTakle siom adjavent to kol
[ irlnl.r:b.l'ﬁ

AQUATIC VEGETATION? |0 rocky subrans 1) dentse of sbasdans [ia) scartered o puscky (73 Tuk of emergens,

» Dt Trp aned atapda e ol vig bio to suppeet | cmnergent, flogting or seh-  lemerpent, flanting or subv (flosting or submer- 5’
R W cutiag in i water off Se shorabny [ FE2EIRlOm nrrged vegezation SMErgEnn vegetation y et vepetative !
ij BANK YECETATION. o e (16 bank compased of (1] dense vegetaacn, (149 clumps af vepeis- |17 Ik of vegetabon |
4 :} swanhsce of tha vagealiog cecamnp oy [TOCKY OUlTUpping upland tress, shiubs and |Son slernating with (cleaed), crop or agr- |
| %] e ek Socx wc brmedistely oo bapaf - |ENORkE 10 suppoct VEgE- | Brasses, i lawny areas lackivg vegeta-  |eultural land
i et hank lip Lation liom
dl.q,,m BANK STABILITY, Ty degree 1 [0 estoblished [{1) established  |(d) modersss fo demre rearurs] grond (7)) nderale oo densc |
wieh ik do wipar mms fediia 10| lawn with few [fawn with moder- |vegetation and canopy trees with canopy toves with mid- |
. dmelabide tii-Yp) i st np wae |CABGIEY B8 6 1o donse can- |yt Jayer substanally reduced; or  |ecale io desge patm)
A f}ﬂ‘g rd groced sbndh, susl ey vegaive Ay Lrees Terw canopy toess with moderare 10 |shnsh [ayer or ather
&) (oaida v 10" P! s comsorn diense naturel shnob Jayver. nahural fesmires pre-
fr)\‘:‘_k; Ehcamms tmrtmon | pypiici o troa X’ venls estehlishament of H
Envil brokery, mewing. wd v VEREIELOD
ki,
q 4 “f_l AL SHORELINE GEGMETRY (1) suves or bays i} imegular ahareline o (B headland, poiot, or
prteral dtazs of e ki @ G poine | wiraighl shoreline by |IElind LII
o bl flan 200 pals on eideer s, ||Ir, |

1;‘5"?3 42 YG.2| [SHORE ORIENTATIONT {00 < 113 mails (1) neeth o st o sewth—south- (8] santh 1o west— |5} wes i Ban—morh:

geogriphic Srecing e thereEne  |Tebch (34597 3607 as';ux/ soutimeest west (255°-349) |
GO L2 H s | r's [i165° 355"
b0, k2 BOAT WAEES" (1) o chanmele witkin 160 ) thonoaghliee within 100 [¢12) tharouphfars within 100

[PemTIaiy 10 el uns f e chinpets | Yiods, bread open water hody, or [verds carying limised mraffic, af |yards carrying iniensive taffic

congtricted shallow: water body; thorcughfare 100 vards i 4 (unregulated Bnatlng motivi

of chatnels within no—wake Enile offshore carmyving inlensive | il t |

EOOER x 1 trafT5: | - 3
ERUSION INTENSITY SCORT (&) ' ' : 3h i

Moite: Tabile | is adapeed Bum Kauizon, B L H. T Allvm, o 1. W, Weinh, 1990 "Geidelinas for Wegeadlive Emmoa Uoatms cn Wirs—Impoeted Coortal
Credged Mudcrial Sites, “Deedying Opwatons Techroral Suppo Progsam Trckaical Bpoes LS| KL, Ay Enpmeer Watsrwuys Experimen: Sua-
tinn, Wicksborg, M5 30180, 35 pp.

Padiished umolar g, 35,83, St Lipatared o M At oy of gasf mavath, AFntine oodd b alvrye GUTPGRNL The Aegésivv dike o asch pege
Hizgoier Februsny 2014 Mo B0 Iy v clife o phapier was fmst prabiahed
ﬁ'-&xﬁxll_.;h ]"- fw&.l'.ll. {l. |‘d¢d’{ ll“)—LH.{'ﬁ_ L'-IJ L'il;kl ﬂ';‘|l-'|l‘"l- = {‘-ﬂ\'?._.[--fﬁ 13 J—p ‘i’!u_ lfgk{

(B pee Ld"_"?l--_l:“ﬁ""u Coroa\d Brrgn + aa Et.;- (V- "wa‘b—'”\# T'—-“"ﬂ Y P

Wy ]i-r. /;_Ahiﬁ“ﬂ " Dt



Gile Flowage Shoreline Stability and Minimum Flow Habitat Assessment Page 37 of 71

Published nnder s. 35,93, Wis. Srata., by the Legislative Reference Burem,
53 DERARTMENT OF KATUTR AL RESOURCDS MR 328.08

! Average Ectch: The Fallawing disgram describes the calculation of oversgs fench
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"o water level,

~Water level
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! Average ferch: The following veagram describes b calvulation of avamage feich
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% 1o the top of the bank-lip, irrespective of changes in the
water level,

" — Water level

-"'f-_:‘,-mmb - '—\_
!
/ | Huek w s (he \1 —
bt il Like=hed ——

)
Ill. ulﬂ-\rﬂ.l -’-”d' m'ﬂ'l ibe bt t‘-llll
b L
p '_u.::-T__.r-'/

¥ Auualic vegetatian: Desse or abundant means that on aversge 50~ 100% of fy botiom i visunlly absirocied by ples during ihe
growing sexson, defined by the dates June § thgough September 15, Seallered or patchy means that oo average | -249% of the bar-
iom is vieyally absinacted by plants dusing Lbe growing seeson, delined by the dotes fone 1 heough s:.—rmm 13, Absend means
hal am average < L5 af the boqom is visually ahstucted by plants during the growing wasan, defing by i deses Jurs 1 theoagh

September 15

Publiziad ingie o 3303, Sinis. Upsdwisd o dhe st axy of sach mant, Enfine codp /2 stways commm Tive Angistar daka av dach page
s the dafe e chapler ke o poistehod Bgider Februars 2014 Mo #59



Gile Flowage Shoreline Stability and Minimum Flow Habitat Assessment Page 40 of 71

Published ugder . 35.99, Wis. Staes,, by 1 Legislonve Reftrence Bipra

;- ar b MA 328.08 WISCONSIN ADMINISTRATIVE CODE 52
gy 3010 G Qe 2L
.:‘F':.-r..,-,-,._.,\ .::J'L 2! {i-—jl:-'“rLL!l-gl\'dw‘ir
13
Lobe ¥ (T Aarady Erusion Intensity (Ei) Score Worksheet
Applicants and depammeat staff shall mse this worksbeet 1o caleulal srmsian mbensily pursuant o 5. MR 324,08 ¢2),
N YL 41502 ' '
a8 3 N | DESCRIFTIVE CATEGORIES =
by 90, 2204  SHORELINE VARIABLES Erasic laensity Value is Located in Farcudiesis on Let Side of Each Category Box E”
Eley, e dio : ;
T |AVERAGE FETCHI -, @ <10 |:z] LD -1 14) 173-1 (T11-3 |nm3—m 3130 Tiis) =30
j_ a istienc imilpe). eoom e open water | i
< b ih: appoaiv shan sicasane X" |
M 5" ciher side of it perpendicniar | !
I-“.“['*‘ 141*-“; i the shercling | |
[AY|  |DFFIMAT 20 FEET, ey 11741 |-:2] -3 |r3 58 |¢41 612 5 =12 Al
ke i) 30 fuxt s shermiess b4 | -
fay.L DEFTH AT 14 FEET, gy o (1} <1 iZ1-3 336 141 6-12 (5} 12 171 «
| Ll O [omerstoms 190 3t o shmtes | .:‘( 4
HANK HEGHT?, 1o ek 1105 V1) 1= |[aJ 5-10 @y 10-m (%1520 T
o), eesiape foace ize of the burk bo top 'L i
o Lhe hnb-:_. | ) | |
BANE COMPOSITION {13 eock. marl, tighe elay. well [(7) soft clay, clayey sand, moderanchy [(15) mocemented sands ne
vompnsieog wd degre of cemeoa [cemented send (dig with a cemented (easily dug with a knifs) | peat (easily dug with yaur o J
Lion of the sofisents pick} )? g:Id] !
DSFLUENCE OF ADTA- (@)oo ot (1] hard srmees |m bard armoring om (%) bard umu.rluzlgl:l hard annesing o |||
CENT STRUCTURES 5. aTmoring of (g o oo bt adjaccol prop-  [oa ooe adiacem  'both sdjacent propertics
bood bt adjacent abuctores s condeg [ Cilber adjncens adjacent prop- erties proporty with  [wilh measursble recas- ;:'2(
fark erraion w1 the 3z property |ty measirable ahon adjacent 10 bath
! ) X | recesaion SIS
ACQUATIC VEGETATION? | () rocky suhatrates [ 1) dense or sbundan: [id) scastered ur paichy |.:n lack of ormecgent, ||
Lype axd shpmilinee of veguiation 'I.I.hab]:_l.nxu emergent, fiosling of gab-  emergen, Nuutimg or sab- feating or submer- g’
octiming in the witer off e shiroaline |V ﬁ ped vepetation | MECEER: Vegwlalion et vepstation
BANE VEGETATION, oy s (1 bank compised af | (1) dense vegetanion, [F4) cTurnps of vegera- 17y lnck of vogetntion
It vegetraon cesuming aa | FOUKY CUICTONDing updarul trees. shrubs gnd Lian alteriating with | {ebeaned), cTaf or aET- |
s bk 3oz and uwwabaiely eesapof  [UNABDE L0 SUPPOR Sege- |grasses, inclodicg lawns  ansas lncking vopets-  |eudural Jand o
e 1 . oo pick
HANK STABILITY, tye dapas o [(10) calablished |11} cslablickad  |[4) moderars 5 domee aafurdd ground | (7) gederate 10 donse
kivh bunlk s stjacent aem pwitnm 10120 Wit few |lava with moder- [wopstztion i catwopy trees with canapy trees with mod-
feem o the buck=iinhic wabiloed by wne |CADORY [fees  obe o0 depes can- [alicob leyes substamtially reduced; or  [eeate to denss natural
il proad, srek, Sad Gakipy seprimice oEY TrREs Tew camopy trees with moderase 1o shrule layer, or athe; U /
30Kine w I pher scces cemidont denes natural shrah Jayer natural fealures pre- ! o
Memas dsbutuscr b vpfed by e | \venis establishment of
rremaval, braliing, mawing, ard lvae wogrlatban.
e — | |
SHOMELINE GEOMETRY  |(1] caves or huys [i4) irregular shareline or paint, o
pereeral skape af ths ehaseline sk che poder | slruightt shareline rﬁ' |
ilr'w_-m plun B0 yards o4 ciiber aidz }f‘
SHORE ORIENTATION' {0} < 73 mile [{1] worth b ot 1o soulE—sauth 40 wouth b west— ({E) wesl to north g
gevgaphic dircien e shaccfine [febch ekl (3497 =060°, 171687 £ lhwest el (25972400 L'f
foces | |tiawe-aszsy >
BOAT WAKES® (1) oo channels within 100 |i6) tharuugEFare wichin 100 |:|1] therou ghdare withia 104
proaimity i end aacaf buat chamacly |¥erds, bread open watter body, or | yards carrying limited maffic, or 'yards cifrying intensive maffic |
cousirictzd ahallvw water body, |ihoroaghfare 100 yards to 34 |fmmegaluiod bouting wetivity) | |
of channels witkdn no—wake mile affshare carrying insensive
|zones )(/ traffic +
EROSION INTENSITY SCORE (£ T Jc:'\' /

Matas Tahlr | = teped from Kniisaz, B L, L 1L Afen, s 1, O, Wb, 1990, “Guidolies for W

Deeddped Muterial Sies. *Diedging Operations Techuoal Sppor Proprees Tactmi
hom, Wickshasg, M5 19180, 35 .

petaave Estsion Cortral oo Wase-Tmyocisd :.nmici_//
Krpon D-80-13,01 & Anny Engineer Waisrw ay= Expecime i St

thmmwmmmﬂnﬁwuﬁmm Emile ook e ey CAVTENE. The Risgisior dele o pach page

Regsier Febrinan 1014 Na. fAE

5 iR ol (fee COMIPHE: BRE fRst puabiahad,



Gile Flowage Shoreline Stability and Minimum Flow Habitat Assessment

Page 41 of 71

Pubdighed uveder 5. 3593, Wis Stats,, by the Legislative Refersncs Burcan,
53 DEPARTMENT OF NATURAL RESCUTRCES MR 328.08

* Awerage fecch: 'The fellowing diagram describs th cakoulation of wverage felch,

| ave ek - B =

1 Bank helght: The [ollowing dingram describs the features of the hank for e purposs of accurately neasuring bisk heighe

Bank height is the vertical measure (feet) from the bank—toc
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Wadable Stream Quantitative Habitat Evaluation
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Wadahble Stream Guantitative Habitat Evaluation
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Wadable Stream Guantitative Habitat Evaluation
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Wadable Stream Quantitative Habitat Evaluation
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Wadable Stream Quantitative Habitat Evaluation
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Wadable Stream Quantitative Hahitat Evaluation
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Wadable Stream Quantitative Habitat Evaluation
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Wadable Stream Quantitative Habitat Evaluation
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