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, at the confluence
of the Milwaukee, Menomonee, and Kinnickinnic
Rivers, played a central role in the history of the
Milwaukee Area. When Europeans first came to
the area, they found 10,000 acres of wetlands. This
landscape was first utilized by Native Americans and

later by European immigrants and their descendants.

i
Figure 1.1:In 1853 the Bay View Wetland was
part of a large coastal wetland

Almost from its inception Milwaukee’s character, de-
velopment patterns and aesthetic has been defined
by the industrial facilities located in and adjacent to
the estuary. In the process these companies dra-
matically changed the landscape, filled wetlands,
dredged canals, armored river banks and even
relocated the mouth of the Milwaukee River to serve
their needs.

Today, much of Milwaukee is less industrial than it
once was. Over time, due to changes in economy,
technology and globalization, many of these mighty
industries moved to other locations or became
obsolete, leaving behind a rust belt landscape of
brownfields, blight, and large parcels of land that
have laid unused or marginally used for decades. In

the current era of Milwaukee’s history, Milwaukee
is rediscovering its past as the basis for creating a
vibrant and sustainable future.

The Bay View wetland project area is a 28 acre parcel
of land owned by the Port of Milwaukee that was
formerly the Grand Trunk railroad yard, excluding

a contractor yard on the northern 11.6 acres of the
site. The project area contains a 6.5 acre delineated
wetland which does not cover the entire project
area. A development site outside the delineated
wetland was anticipated at the outset of the project.

The delineated wetland in the project area may be
the last 6.5 acres of the original thousands of acres
of wetland once found in Milwaukee’s estuary. It is
approximately %> mile from the original mouth of
the Milwaukee River and discharges to the Kinnick-
innic River. A map from 1835 superimposed on the
site classified the site as a wetland at the time of
European settlement (Figure 1.1).

Soil borings taken from the site show “grey to green
organic silt to clay with variable amounts of shell
fragments, peat, and fine sand” extending down

as far as 50 feet. The depth of the shell fragments
as well as the presence of peat and fine sand from
the soil report suggests the project area was once

a coastal wetland with a direct hydrologic relation-
ship to Lake Michigan. These soil boring results

also indicate that the site has been incrementally
filled from its original grade at European settlement
through natural and manmade processes.

is to
restore a Port of Milwaukee-owned wetland on the
former Grand Trunk site as habitat and a community
resource in a manner that complements surrounding
port and industrial uses. The goal is to restore the
wetland as a coastal wetland with particular interest
as a“seiche wetland.” Seiche wetlands are the fresh-
water equivalent of a salt water tidal marsh. Water
levels in seiche wetlands rise and fall as a result of
oscillations or‘sloshing’ that occurs in the larger
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Figure 1.2: The project parcel is located just North of Milwaukee’s Bay View neighborhood



waterbody to which they are connected. This effect
is caused largely by regional atmospheric forces.
Water levels fluctuate at unpredictable time intervals
ranging from every few hours to every few days.

This project preserves our last opportunity to get
back the only remaining remnant of these coastal
seiche-influenced wetlands. Milwaukee doesn’t
appear to have any other coastal wetlands, not
anymore, and this is the last chance to really protect
and enhance this valuable resource.

of this restoration and preliminary
design plan at the former Grand Trunk Railroad yard
are as follows:

between Lake Michigan
and the Milwaukee Estuary tributaries. By
replacing a non-functioning culvert, managing
vegetation, and removing fill along the
intervening ditched waterway to partially restore
former elevations, the project will vastly improve
fish habitat, especially for northern Pike.

Vegetation will be
managed by removing invasive plants such
as Phragmites and planting native species
appropriate for wet prairie, sedge meadow and
emergent wetlands.

In addition to providing shelter
for migrating birds and animals, all habitat areas
will be designed to include hibernacula for the
threatened Butler’s garter snake, thought to be the
last of this species in the estuary.

The School of Freshwater
sciences has been involved in the project since its
inception, as has the UWM College of Architecture
and Urban Planning. The Bay View Wetland Master
Plan includes continued academic study at the site
that will benefit generations of students and the
site’s restored ecosystems.

The concept
calls for involving local volunteers and school
children to participate in monitoring the project.
Providing roles for citizen scientists will enrich
our understanding of the ecosystems at the
Bay View Wetland while also enriching citizens’
appreciation for the wild places just outside their
own backyards.

This plan also explores ways to incorporate trails
and visitor facilities into the site to encourage
casual, unstructured exploration for Milwaukee
residents. This will be a place in the city to
experience nature.

This project explores ways that development can
enhance the experience of the site and help its
restoration areas thrive. Development which may
occur at the Bay View Wetland should serve as a
model for sustainable design that raises the bar for
new development in industrial areas.

The Bay View Wetland, in its present state, may not
look like much from the outside. But those who

have visited can attest to the

The project outlined in this master plan will
enrich existing and

to the Bay View Wetland. It will
also suggest ways to

in order to
enhance the integrity of the restored wetland
ecosystem.
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Figure 1.3: The Bay View Wetland Property and Project Area

The projectareaincludes a small portion of adjacent railroad right of ways and industrial
properties. Some of these areas are hydrologically connected to the property and
consideration of how these areas will relate to the proposed restoration will be crucial

to its success. Introduction 9
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This property is located in the physiographic region
of the

(Martin 1965). The bedrock formations
underlying the unconsolidated surface deposits of
all of Milwaukee County, including this property,
consist of Niagara Dolomite from the Silurian-peri-
od. Below the Niagara formation are the Maquoketa
shale, the Platteville, Decorah, and Galena forma-
tions, consisting of primarily limestone or dolomite,
and sandstones of the Ordovician-period. Additional
sandstones of the Cambrian-period underlie the
Ordovician formations.

The bedrock is covered by deep, unconsolidated
glacial deposits greater than 500 feet thick in some
buried pre-glacial valleys. Whereas in other places
the bedrock lies within 20 feet of the surface (Hales
Corners, Greendale, Whitefish Bay, and Brown Deer
regions of Milwaukee County). The depth of glacial
deposits near the Bay View Wetland site is estimated
between 100-200 feet.

The characteristic landscape of the pre-settle-

ment conditions of the Milwaukee River Basin was
different than it is today. Historic settlements of

four Native American groups — The Fox, Mascouten,
Potawatomi, and Menominee — were all documented
along the Milwaukee River, and remained in the area
until approximately 1833. Pere Jacques Marquette
and Louis Jolliet paddled their canoes along the Lake
Michigan shore line past the site in September of
1673 while returning from their exploration of the
Mississippi River. They, along with other explorers,

found an of
maple, beech, and basswood, and lowland areas
dominated by tamarack, cedar, and ash.

In addition to the forests, the basin was water and

wetland rich. The abundant resources of the forest,
rivers, and lakes provided needed resources for
Native Americans and later European settlers to
establish economic development in the basin. The
southernmost portions of the basin, now known as
the Milwaukee Area, were soon settled and incorpo-
rated, while many of the forested riverbanks were
cut for lumber and cleared for farming. The relatively

[

Figure 2.1: 1832 Map of the township containing
the Grand Trunk Property

flat landscape and rich soils formed by the glaciers
in many areas of the basin supported a variety of ag-
ricultural crops. By the mid-late 1800’s, farming was
the primary land use in the upper basin, while mill
operations were the first industries in and adjacent
to Milwaukee’s estuaries.

Early land surveyors described the area near the site
as level land, wet, 3rd rate, and meadows with timber
of ash, elm, bur oak and tamarack in the historic land
survey. Other descriptions include meadows, marsh,
swamp, and tamarack swamp communities. Land
surveyor notes from near the site also describe the
land as level, 3rd rate, noting a meadow and creek,
with ash, aspen, and oak species present.

The field notes and mapped interpretations made



by the early surveyors were only intended to broadly
characterize the landscape in terms of key soil, water,
and timber resources important to pioneer settlers
and farmers. The observations of these surveyors
were limited by their systematic mapping method
of traveling along the mile-long section lines of their
survey grid. As a result we can assume their inter-
polations of the intervening ground not traveled
caused them to miss some level of detail about the
variety of plant community types, unique hydro-
logical settings, and subtle moisture gradients that
created a more complex landscape mosaic of natural
community types than their maps would indicate.

Given the limitations of early survey data, we must
make some assumptions about the pre-settlement
conditions on the Bay View Wetland property based
on our understanding of the influence of the topog-
raphy, slope aspect and soil types observed on the
property today. Based on a review of the General
Land Office Survey data for the township, conditions
in theses survey sections contained many wetlands
(meadow, swamp, marsh, tamarack swamp, and
creek) and timber of oak, ash, maple, aspen, and
tamarack.

The Bay View Wetland has been subject to several
comprehensive environmental studies that have ex-
tensively documented the land use history and have
detailed the current conditions (Giles Engineering
Associates 2003, 2004, 2009). Prior to the late nine-

teenth century,

. A conceptual
study of Giles soil boring data allowed the elevation
of native wetland soil at the Bay View Wetland site
to be interpolated. The marshland was subsequent-
ly in-filled to make land for improvements to the
Port of Milwaukee beginning in the 19th Century.
An 1853 map shows the project area within a broad
wetland that by 1883 had been in-filled (Figure 1.1).

Documentation of the early twentieth century mod-
ifications to the geography of the Port of Milwaukee
are clearly documented by the U.S. Army Corps of

Engineers on harbor charts and early plats. By 1888,
the channel that would later house the Grand Trunk
car ferry slip had been created (Figure 2.2). The 1915

and 1916 harbor maps show the slip and by 1934 the

slip is attributed to Grand Trunk (Figure 2.3).

Figure 2.2: 1888 Map of the Grand Trunk
Property

Historically,

(Giles
Engineering Associates 2003, 2009). The far north-
western portion of the project area once housed
the Grand Trunk Freight House, an Incinerator, and
Diesel Engine House (Giles Engineering Associates
2009). The southwestern portion was once used as
a Truck Repair Building and Motor Freight Station.
The Grand Trunk Car Ferry Company occupied the
property through the 1960s. Jeff Cartage, Fort Trans-
portation, and Johnson Truck Service were affiliated
with the project area in the 1970s.

Figure 2.3: 1934 Map of the
Grand Trunk Property



and the property has remained derelict
to the present day. Railroad lines once crossed
the northwestern portion of the project but were
removed in the 1980s (Giles Engineering Associates 2003:31).

Figure 2.4: A 1960 aerial photo of the site (top) shows it in use as a rail road and truck repair yard. By
1982 (bottom) the site was abandoned.



In January 2013, Great Lakes Archaeological
Research Center, Inc. (GLARC) conducted archae-
ological investigations for the Bay View Wetland

identified within one mile of the project corridor.
The archival and literature research identified two

project site. An archives and literature search was

conducted for the project that identified all previ-
ously reported archaeological and burial sites within
one mile of the project area (Figure 2.5; Table 2.1). In
all, 22 previously reported archaeological sites were

47M10493,

archaeological sites coincident with the Bay View
Wetland project area. These sites include 47M10492,

, and

.The reported boundaries
of each site relative to the Bay View Wetland Project
area are shown in Figure 8. Only Allis Pond has the
potential to be impacted by this master plan.

MI0035 Chase Mounds Precontact | "American Indian Mounds
Woodland"

MIO101 Deer Creek Village Historic American Indian "Village, workshop,

cemetery"”
MI0168 Greulich Burials Indetermi- | American Indian Cemetery

nate
MI0205 Pauschkenana's Village Historic American Indian Campsite/Village
MI0206 Onautissah's Village Historic American Indian Campsite/Village
MI0227 "Jones Island Fishing Historic Euroamerican Community
Community"
MI0334 Baran Park Precontact | "American Indian Campsite/Village
Indeterminate”
MI0387 Ebersol "Historic, "Euroamerican, Campsite/Village
Precontact" | American Indian"
MI0388 Bay Street Precontact Campsite/Village
MI0402 Lightship 57 (1891) Historic Euroamerican Shipwreck
MI0462 Buckeye State Historic Euroamerican Shipwreck
MI0464 Cape Horn Historic Euroamerican Shipwreck
MI0465 Contest Historic Euroamerican Shipwreck
MI0472 John V. Jones Historic Euroamerican Shipwreck
MI0477 Muskegon Historic Euroamerican Shipwreck
MI0479 Nile Historic Euroamerican Shipwreck
MI0480 Orleans Historic Euroamerican Shipwreck
MI0483 Twin Brothers Historic Euroamerican Shipwreck
MI0497 "Gillen Towing Company Historic Euroamerican Shipwreck
Wreck"

MI0525 Stewart Allis Cemetery Historic Euroamerican Cemetery

Table 2.1: Previously Reported Archaelogical and Burial Sites within One Mile of the Project Area




'
L LS

Tl ol
T T e |

.~ Project Location ”

.| Previously Recorded Site

Grand Trunk Project Area
Milwaukee County, Wisconsin

Great Lakes Archaeological

Research Center, Inc. (I) 700 1,4|oo
GLARC Project 12.033 : Weters !
Mapped: 14 January 2013 N

— o

2,250 4,500
|

1
Feet

Data Sources: USGS, WHS, GLARC.

Figure 2.5: Previously recorded archaelogical sites within one mile of the project area
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Reconnaissance level archaeological investigations
were conducted in order to:

field verify the presence and condition of the
two previously reported sites (47M10492 and
47MI10493), and

provide recommendations for more intensive
Phase | and/or Phase Il evaluation studies.

The field reconnaissance was conducted in January
2013, during a brief winter interlude when the
project area was snow free, ground slightly thawed,
and temperatures were above freezing. The recon-
naissance survey identified evidence of both sites
within the project area. The findings and recommen-
dations are detailed below.

(Site
47MI10492) defines the remnants of a twentieth
century marine-related transportation structure, a
car ferry slip, that served the Grand Trunk Car Ferry.
The site is located in the northwestern portion of the
project area and is clearly evident on historic and
current aerial and topographic maps (Figure 2.6). The
site is in the NW SW SE NW of Section 4, Township
6 North Range 22 East and occupies in-filled land
created as part of the Port of Milwaukee.

The Archaeological Site Inventory (ASI) record
defines the site as the remnants of a car ferry slip
and a railroad car loading ramp that may have been
used by the S.S. Milwaukee prior to 1929. The site
includes a wooden dock, timbers, ties, pilings, cast
iron ramp, cast concrete ramp, and counterweights.
A review of historic maps and plats indicate that the
in-filled land and channel cut, along which the slip
would later occupy, were extant by 1888 (Wright
1888). A 1934 plat shows the current slip configura-
tion, attributing the slip to Grand Trunk, and depicts
the nearby Grand Trunk railroad tracks (American
Geographical Library 1934) (Figure 2.3).

The Grand Trunk Car Ferry Slip was operated and
used by the Grand Trunk Car Ferry Company that
transported railroad cars between Milwaukee,
Wisconsin and Muskegon, Michigan from circa
1905 through the late 1970s. Another car ferry slip
is known for the Port of Milwaukee, the Municipal
Car Ferry slip (on Jones Island), constructed in 1928.
The Municipal Car Ferry slip was publicly owned,
operated for 45 years, and served the Marquette
Railway Company and Pere Marquette Car Ferry

(Gregory 2003). During the early years of operation,
car ferries contributed significantly to the economic
well-being of the Port of Milwaukee, moving both
goods and passengers through the harbor area
(Gregory 2003:13). Deregulation of the railroad
industry made car ferry facilities all but obsolete by
allowing railway companies to more easily use track
lines owned by other companies. Rather than bring
cars and their contents to Milwaukee for shipment
across Lake Michigan to eastern rail connections, a
company could move cars along the rails of partner
lines to destinations in the east and west without a
car ferry connection (Gregory 2003: 13).

The field reconnaissance identified remnants of the
Grand Trunk Car ferry slip within the project area
(Figure 2.7). The slip is in a deteriorated condition,

Slip, 2013

with many of the piles broken or rotting, and the
platform has been broken. The two concrete cubes
are in good condition, though the southern one has
collapsed through the wooden piles and is almost in
the water, while the northern cube is slowly breaking
through the platform and sinking. The piles on the
southern side are burned, though the platform is in
somewhat more stable condition.

The reconnaissance survey has confirmed the
presence of 47MI0492 within the project area and
has assessed its condition as relatively poor. Without
more intensive investigations, coupled with historic
document research, it is unknown if the key struc-
tural elements of the car ferry slip retain integrity. It
is also unknown, without conducting more in depth
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Figure 2.7: Location of Archaelogical Sites at the Bay View Wetland Restoration
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research, the potential historic significance of the
car ferry slip to the Port of Milwaukee and early to
mid-twentieth events. Although historical signifi-
cance and integrity remain unknown, a review of
the current plans does not call for any activities in or
within the vicinity of the site. Therefore, the project
will not have an effect (adverse or otherwise) on site
47MI10492. If project plans change, and physically
destructive actions are planned for site 47MI0492, it
is recommended than an intensive survey and more
in depth historical research be conducted to assess
integrity and significance of the site.

Allis Pond (Site 47M10493) defines the remnants
of a twentieth century ship wreck located within the

central portion of the Bay View Wetland project area.

The site is in the NE NE SW of Section 4, Township 6
North, Range 22 East and occupies in-filled land that
caps a former marsh. The ASI record indicates that
the site defines pieces of a lapstrake wooden boat,
constructed ca 1920 to 1970, with an overall length
of 16 feet, likely similar to Thompson, Chris-Craft, or
Century Runabout.

The reconnaissance survey confirmed the presence
of 47M10493 within the project area (Figure 2.7).
The remnants of the boat were observable on the
ground surface and plotted with a GPS. The boat
remnants appear to be located just to the north

of ASI recorded boundaries in a large depression
with wetland plants (Figure 2.8). The boat remnants
appear to be within a larger wetland/pond that

has been filled in with various type of historic and
modern debris including railroad ties and timbers.

g-ur'@i‘s The remains c
Shipwreck ]

4‘@

The reconnaissance survey has confirmed the
presence of 47MI0493 within the project area. The
boat appears to be within a larger depression that
contains a considerable amount of historic and
modern fill. As such, it is likely that the boat rep-
resents fill refuse, possibly in secondary context.
The current project plans call for possible ground
disturbing activities within the vicinity of the site.

If the site cannot be avoided, then more intensive
survey and more in depth historical research should
be conducted to assess the integrity and significance
of the site.

Hydrology

The Bay View Wetland is located in the 33-square

mile Kinnickinnic River Watershed, which is
the smallest and most urban of the Milwaukee River
Basin watersheds (WIDNR 2001). This watershed

is located in the southern portion of Milwaukee
County and contains 25 miles of perennial streams
and seven park ponds. The Kinnickinnic River is the
only named stream, and comprises about half of the
total stream miles in the watershed (WIDNR 2001).
Land cover in this watershed is mostly urban (78%),
with grassland (16%), and forests (4%) creating open
space. Remaining wetlands comprise 0.3% of land
area (WIDNR 2001).

Surface waters of Milwaukee County flow to Lake
Michigan through all five Milwaukee River Basin
watersheds. The Milwaukee River, the Menomonee
River, and the Kinnickinnic River empty into Lake
Michigan at the Milwaukee Harbor. The surface
drainage in Milwaukee County ranges from well-de-
veloped dendritic patterns produced on permeable
unconsolidated materials present over sedimen-
tary bedrock to an uneven pattern characteristic

of drainage formed in glacial deposits that have
blocked the previous natural flow patterns. The
result of the glaciers in Milwaukee County produced
a large area of low flow and swamp-like conditions.

Due to the location of the project, the ordinary
water and flood elevations of the Kinn-
ickinnic River are influenced solely by the
water elevations of Lake Michigan.
According to a 2009 Milwaukee Metropolitan

Sewerage District hydraulic study of the Kinnick-
innic River (Figure 2.9), all water surface profiles

Site Analysis 17



for the river reach from the Union Pacific Railroad
to the downstream portion of the South Kinnick-
innic Avenue crossing were controlled by the Lake
Michigan water level.

The average water level for Lake Michigan varies
according to seasonal patterns and long-term
cyclical patterns. From 1865 to 1998 water levels
have ranged from a high near 582.5 feet (Interna-
tional Great Lakes Datum) to a low of 576 feet, with a
long term mean water level of 579.5 feet.

In recent years Lake Michigan has experienced the
extreme low levels of 1964 — 1965 to the high levels
during the 1980s — 90s. Since 2000 the lake has
seen a drop in water levels and continues to have
water levels well below the mean. On the day of the
topographic survey the water level was recorded
between 577.5 and 577.8 feet (1.8 feet above the
lowest recorded water level).

According to the NOAA-GLERL (“Water Levels of the
Great Lakes,” September 2012) the outlook for the

near future, first half of 2013, will see the lake reach
record low levels. A 2008 article in Environmental
Science & Technology (Sellinger et al, 2008) demon-

strated a

Mathematical models indicate that since
1900 water levels have been dropping. The article
contends that this data combined with climatic
changes present a scenario of continued lower lake
levels. In addition to the climate, recent criticism has
been placed on past dredging activities, particularly
the St. Clair River, for contributing to the lower levels.

In a document from University of Wisconsin Sea
Grant Institute the anticipated future lake levels

on Lake Michigan due to climate change were
discussed. Utilizing two different models, HadCM2
and CGCM1, NOAA-GLERL predicted that by 2030
water levels could differ by +0.2 feet to -2.4 feet from
the base case period (1961 — 1990). By 2090 levels
could be +1.1 to -4.5 feet.

Figure 2.9: Water levels at stations on the Kinnickinnic River between S. Kinnickinnic Ave and the
Union Pacific Railroad (stations nearest the site) show that water levels do not fluctuate significantly

due to upstream influences.



There will be several effects of lower lake
levels on the project:

» More of the river’s banks that were below water
will be exposed

« The river could potentially experience flashy

rises in water levels due to flood events,
which will create further bank erosion unless they
are restored and stabilized

« Decreased functionality of the existing slip
for boat traffic

« Groundwater level changes - eithera
lowering or an increase in the flow gradient.

Existing Natural Communities
Methods

In preparation for an investigation of the Bay

View Wetland property, several sources of natural
resource data and historic site information were
gathered and reviewed: digital air imagery (ortho-
photography) (2010), the Wisconsin Department of
Natural Resources databases (Bureau of Endangered
Resources Natural Heritage Inventory database
(WIDNR 2000)), and the General Land Office survey
records (1832).

A scaled base map was prepared with a marked
property boundary over aerial imagery dated

2010. This map was used for delineating land cover
features and recording other findings in the field. On
December 6, 2012, Applied Ecological Services, Inc.
(AES) walked selected areas of the site to identify,
characterize, and photo document natural com-
munities and other land cover types and features,
record dominant and characteristic plant species,
and document critical resource issues. Examples of
critical resource issues include species of concern or
interest, base flow conditions, and examination of
fish habitat areas.

Vegetation community classifications were
described based on the Wisconsin Department

of Natural Resources Natural Heritage Inventory
(Epstein et al. 2002) natural community descriptions.
Communities were mapped in Figure 2.12.

Emergent Marsh (0.4 acres) A lowland area was

found along the northeastern project area boundary.

Figure 2.10: Emergent Marsh

This lowland area with standing water supports

a species assemblage indicative of an emergent
marsh habitat, including cattails (Typha species),
phragmites (Phragmites australis), bulrush (Scirpus
atrovirens), carex (Carex spp.), and cinnamon willow
herb (Epilobium coloratum). Additional species
documented in this community included Kentucky
bluegrass (Poa pratensis), Canada goldenrod
(Solidago canadensis), cottonwood saplings
(Populus deltoides), New England aster (Aster no-
vae-angliae), and teasel (Dipsacus sylvestris) .

Seepage Pond (0.1 acres) An open water area
was located along the northeastern property
boundary. Seepage ponds are described as land-
locked water bodies with no inlet or outlet, and

Figure 2.11: Seepage Pond

Site Analysis 19



- HE BAY VIEW WETLAND

——

I 38 APPLIED
y ECOLOGICAL

E

R ppe—= S

e,

m 0.4 AC o

E Sespage Pond
0.4 AC

Wel Praine
02 Ac
Shrub Carr with Phragmitas
0.4 AC
‘Warmmeaiar Stream and Bank
14 AC

Dy Warmwatar Straam and Bank
02 AL
Floodpiain Forast with Buckihom
0.3 AC

.E. Shruls Carr
11 AL
.I. Floadptain Forest
43 AC
Surrogate Grassland

44 AL

m Surrogate Grassland with Trees
38 AC

Astificial Barm

0.1 AC

Industral Landuse
1.6 AC

— A S Chianndg

——— Dulineated Wielland Boundary
R
20 Bay View Wetland Restoration




occasionally overflow. The principle source of water
is precipitation or runoff, and supplemented by
groundwater from the immediate drainage area.
Since seepage ponds reflect groundwater levels
and rainfall patterns, the water levels may fluctuate
seasonally (Epstein et al. 2002). This open water area
was surrounded by phragmites, with few scattered
trees documented along the northern side of the
open water. Poor water quality was observed, with
little visibility and scattered garbage in and along
the banks. Because of the presence of garbage and
suspended solids in the open water it is unlikely
this area is regularly occupied by fish, reptiles or
amphibian species.

Wet Prairie (0.2 acres) This densely vegetated
area was found around the seepage pond described
above. The community is characterized as a variable
tall grassland community that shares characteristics
of prairies, sedge meadows, calcareous fens, and
emergent aquatic communities (Epstein et al 2002).
The only species documented in this area during the
investigation was phragmites with a cover of 100% .

Shrub carr (1.1 acres) The shrub carr was found
along the southeastern and southern border of the
property. The community, as described above, had
scattered cottonwood and aspen (Populus trem-
uloides) trees in the canopy, dense dogwood and
willows throughout the shrub layer, and Canada
goldenrod, Dudley’s rush (Juncus dudleyi ), Kentucky
bluegrass, phragmites, hairy aster, Queen Ann’s lace,
and reed canary grass in the herbaceous layer.

Shrub Carr with Phragmites (0.4 acres) This
community was found in the northeastern section
of the property. The wetland community is typically
dominated by tall shrub species (i.e. dogwoods) and
various willows. This type of community typically
occupies transitional areas between open wetlands
and forested wetlands (Epstein et al. 2002).

Dominant species identified during the investigation
include dogwood species (Cornus spp.) and sandbar
willow (Salix interior), which comprised approxi-
mately 40% of the total cover. The remaining 60%
was dominated by phragmites, with scattered cot-
tonwood, box elder (Acer negundo), and elm (Ulmus
americana) trees. Reed canary grass (Phalaris arundi-
nacea) and Canada goldenrod were also document-

ed.

Figure 2.13: Wet Prairie

Dry Warmwater Stream Bank (0.2 acres)

The dry warmwater stream bank was found along
the north-central portion of the property. This
community is slightly different than the adjacent
stream connecting to the Kinnickinnic River,
described in the paragraph above. The stream bed

is classified as ephemeral, flowing only briefly after
rainfall events. AES ecologists observed that the
culvert under the roadway connecting the two
stream segments was clogged with debris and
garbage, preventing the two segments from joining.
Canopy and herbaceous species documented in this
community were similar to those on the Warmwater
Stream Bank.

Figure 2.1 4; Shrub Carr
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Warmwater Stream and Bank (1.4 acres)

This community was found along the northwestern
portion of the property. Warmwater streams are
described as flowing waters with maximum water
temperatures typically greater than 25 degrees
Celsius. They usually have watershed areas less than
500 square miles and mean annual flow rates of less
than 200 cubic feet per second.

These streams are common throughout the state,
particularly in southeastern Wisconsin. A rich
fauna, dominated by warmwater species from
the Cyrinidae, Castostomidae, Centrarchidae,

and Percidae families can be found in warmwater
streams (Epstein et al. 2002).

The Kinnickinnic River is located directly west of the
property with a small industrial inlet leading into the
site connecting to a small stream channel flowing
east-west (dry and/or muddy at the time of investi-
gation). The stream channel was highly affected by
the adjacent land use with runoff evident during
periods of rainfall and abundant garbage located in
and on the banks of the stream.

The stream bed was devoid of vegetation during the
investigation. Documented canopy species along
the bank included black willow (Salix nigra), box
elder, dogwood species, cottonwood, and sandbar
willow. Other documented herbaceous species
include teasel, hairy aster (Aster pilosus ), evening
primrose (Oenothera biennis ), Canada goldenrod,
bull thistle (Cirsium vulgare ), sweet clover (Melilotus
alba), common milkweed (Asclepias syriaca), New
England aster, wild parsnip (Pastinaca sativa), reed

.

Figure 2.15: Warmwater Stream® %
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Figure2.16: Flbodplain F:orest.

canary grass, iris (Iris virginica shrevei), curly dock
(Rumex crispus ), angelica (Angelica atropurpurea),
blue vervain (Verbena hastata), Queen Ann’s lace
(Daucus carota), cinnamon willow herb, beggar’s tick
(Bidens frondosa), horseweed (Erigeron canaden-
sis), germander (Teucrium canadense), false aster
(Boltonia asteroides) and purple loosestrife (Lythrum
salicaria).

Floodplain Forest (with Buckthorn) (0.3
acres) This forest was identified along the north-cen-
tral property line, north of the dry warmwater
stream described above.

The vegetative community was indicative of a
lowland hardwood forest typically found along
larger rivers. Periodic floods, especially in spring, are
the key natural disturbance event to which species
in this community are adapted. Silt deposition and
the creation of microtopography during flood events
create a suitable habitat for tree germination and
establishment (Epstein et al. 2002).

Canopy species documented during the investiga-
tion included American elm, box elder, black willow,
and cottonwood trees. The shrub layer consisted



gate Grassland

of common buckthorn. Garlic mustard (Alliaria
petiolata) was dominate in the herbaceous layer
with few other scattered species.

Floodplain Forest (4.3 acres) The floodplain
forest was found throughout the northern and
northeastern portions of the project area. The
community, as described in detail above, contained
cottonwood, American elm, black willow, and box
elder in the canopy, and scattered dogwood and
willow species in the shrub layer. Herbaceous veg-
etation was scattered or absent in some areas, and
included reed canary grass and Canada goldenrod as
dominant species.

Surrogate Grassland (4.4 acres) This grassland
community was found throughout the central

and along the west-central property boundary.
Surrogate grasslands are similar in structure to the
former prairies that occurred in Wisconsin prior to
settlement, and include agricultural habitats, fallow
fields, old fields, pastures, and set-aside (CRP) land,
planted to non-native cool-season grasses. Examples
of surrogate grasslands include orchards, parks, golf
courses, airports, roadsides, and abandoned public
or private lands (Epstein et al. 2002).

This community contained Canada goldenrod, hairy
aster, sweet clover, spotted knapweed (Centaurea
maculosa ), chicory (Cichorium intybus ), evening
primrose, annual sunflower (Helianthus annuus), and
various cool-season grasses such as brome (Bromus
inermis ) and Kentucky bluegrass in the herbaceous
layer. No trees were observed.

Surrogate Grassland (with scattered trees)
(3.6 acres) This grassland community was found
along the southern property boundary of the site.

This natural community, as describe in the above
paragraph, had a similar herbaceous species layer
with several additional species documented; reed
canary grass, black raspberry (Rubus occidentalis),
curly dock, yarrow (Achillea millefolium), and Canada
thistle (Cirsium arvense). The canopy species docu-
mented in this community were box elder and cot-
tonwood trees, with scattered patches of dogwoods.

Artificial Berm (0.1 acres) This man-made feature
was located on the northeastern boundary of the
property. The berm, constructed of sand and various
other materials, was created to prevent runoff from
the adjacent industrial site into the wetland commu-
nities.

While more than 50% of the berm was devoid of
vegetation, scattered herbaceous species included
horseweed, hairy aster, cocklebur (Xanthium stru-
marium), annual sunflower, evening primrose, reed
canary grass, annual fleabane (Erigeron annuus),
Queen Ann’s lace, phragmites, and sweet clover.

Industrial Landuse (11.6 acres) This land use
was located in the northern half of the property
and contained a variety of equipment, buildings,
and vehicles. This area is expected to remain as an
industrial use area and is not considered part of the
project area.

Figure 2.18: Artificial Berm
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Table 2.2: Rare Species at the Bay View Wetland

Anguilla American Eel | Special

rostrata Concern

Falco peregri- | Peregrine Endangered

nus Falcon

Lepomis Longear Threatened

megalotis Sunfish

Luxilus Striped Endangered

(Notropis) Shiner

chrysoceph-

alus

Migratory Migratory

Bird Concen- | Bird Concen-

tration Site tration Site

Moxostoma | Greater Threatened

valenciennesi | Redhorse

Thamnophis | Butler's Gar- | Threatened

butleri tersnake

Procambarus | Prairie Special

gracilis Crayfish Concern

Chamaesyce | Seaside Special

polygonifolia | Spurge Concern

Cypripedium | Small White | Threatened

candidum Lady’s-slipper

Erigenia Harbin- Endangered

bulbosa ger-of-spring

Liatris spicata | Marsh Special
Blazing Star | Concern

Penstemon Hairy Beard- | Special

hirsutus tongue Concern

Platanthera Hooker'’s Special

hookeri Orchid Concern

Solidago Bluestem Endangered

caesia Goldenrod

*Endangered: Any species whose continued existence as a
viable component of this state’s wild animals or wild plants
is determined by the WDNR to be in jeopardy on the basis of
scientific evidence.

Threatened: Any species, which appears likely, within the fore-
seeable future, on the basis of scientific evidence to become
endangered.

The Bureau of Endangered Resources Natural
Heritage Inventory (NHI) Database currently contains

15 records in the vicinity of the Bay View Wetland
site, including rare natural communities and terres-
trial and aquatic organisms. Of these records, no
known rare natural communities were documented
on the property during this investigation, although
the possibility exists that undetected species may
emerge or reappear as the project progresses.

Species about which some
problem of abundance or distribution is suspected
but not yet proved. The main purpose of this
category is to focus attention on certain species
before they become endangered or threatened.

(Anguilla rostrata), a State Special
Concern fish, prefers large streams, rivers and lakes
with muddy bottoms and still waters. To reach
these conditions the eel has to traverse a wide
variety of less suitable habitat including swift-
flowing waters with a wide variety of substrates.
Spawning occurs in the Sargasso Sea.

The American eel is known to occur within the
area. Based on the habitat description of the site, it
is likely to occur here.

(Solidago caesia), a State
Endangered plant, is found in hardwood forests
along Lake Michigan. Blooming occurs late
August through late September; fruiting occurs



throughout September. The optimal identification
period for this species is early August through late
September.

Butler's gartersnake (Thamnophis butleri), a
Threatened Species in Wisconsin, prefers almost
any open-canopy wetland type (not open water)
and adjacent open to semi-open canopy upland,
including prairies, old fields and weedy vacant
lots. It also prefers low-canopy vegetation (<24"),
although it will occupy habitats with taller
vegetation such as reed canary grass. Butler’s
gartersnakes can be active from mid-March
through early November, usually emerging shortly
after frost-out and remaining active until daytime
temperatures fall consistently below 50 deg. F.
Breeding usually occurs in April and early May but
can occur in fall and live young are born between
mid-July and mid-August.

Butler’s gartersnake is known to be present on site.
This species inhabits open-canopy wetland types
(not open water) and adjacent open to semi-open
canopy upland, including prairies, old fields and
weedy vacant lots. They also prefer low-canopy
vegetation (<24"), although they will occupy
habitats with taller vegetation such as reed canary
grass.

Greater Redhorse (Moxostoma valenciennesi), a
fish listed as Threatened in Wisconsin, This species
prefers clear water of medium to large rivers, over
bottoms of sand, gravel, or boulders. Spawning
occurs in May or June.

The Greater Redhorse is known to occur within the
area. Based on the habitat description of the site it
is likely to occur here.

Hairy Beardtongue (Penstemon hirsutus), a State
Special Concern plant, is found on dry gravelly

and sandy prairies, or in hillside oak woodlands. It
is also naturalized on roadsides. Blooming occurs
late May through late June; fruiting occurs late July
through late August. The optimal identification
period for this species is late May through late
June.

Harbinger-of-spring (Erigenia bulbosa), a State
Endangered plant, is found in rich hardwoods.
Blooming occurs late April through early May;

N .
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T s S—
fruiting occurs throughout May. The optimal
identification period for this species is late April
through early May.

e Hooker’s Orchid (Platanthera hookeri), a State
Special Concern plant, is found in a variety of dry
to moist, mostly mixed coniferous-hardwood
forests. Blooming occurs late May through late
July; fruiting occurs early July through late August.
The optimal identification period for this species is
early June through early September.

» Longear Sunfish (Lepomis megalotis), a fish listed
as Threatened in Wisconsin, prefers clear, shallow,
moderately warm, still waters of streams and
occasionally in lakes. Found in or near vegetation.
Spawning occurs from late May through mid-July
and sporadically through August.

The Longear Sunfish is known to occur within the

Figure 2.21: Longed

www.dnr.state.oh.us/Home/species_a_to_z/SpeciesGuidelndex/longearsunfish
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area. Based on the habitat description of the site it
is likely to occur here.

» Marsh Blazing Star (Liatris spicata), a State Special
Concern plant, is found in moist, sandy calcareous
prairies. Blooming occurs late July through early
August; fruiting occurs throughout August. The
optimal identification period for this species is
early August through early September.

» Peregrine Falcon (Falco peregrinus), a bird listed
as Endangered in Wisconsin, prefers relatively
inaccessible rock ledges on the sides of steep
bluffs and ledges on highrise buildings in urban
areas. The recommended avoidance period is from
early-April through late July.

Figure 2.23: Marsh Blazing Star

prairiemoon.com

burrows can be quite deep and branching, with a
characteristic mud chimney. This species spends
most of its life in its burrow habitat, coming out at
night and during rain events. Breeding occurs and
young hatch in early spring, as early as March, with
juveniles occurring through spring and summer.
Females move to open water for a relatively short
period in the summer where the newly hatched
young are released.

The Prairie crayfish has been recorded within the
vicinity of the project area and suitable habitat
may be impacted by this project. This species
frequents burrows in banks of ponds, roadside
ditches, small sluggish creeks, marshes, swamps,
and small artificial lakes, as well as wet pastures

The Peregrine Falcon has been recorded in the
vicinity of the project site and could be present in
suitable habitat areas of the site. These birds are
protected by Wisconsin’s endangered species laws,
and the birds and their nests and eggs are also
protected under the federal Migratory Bird Treaty
Act (MBTA).

e Prairie crayfish (Procambarus gracilis), a State
Special Concern crayfish. This primarily burrowing
crayfish is restricted to prairie regions of
southeastern Wisconsin and is the rarest crayfish in
Wisconsin. This species frequents burrows in banks
of ponds, roadside ditches, small sluggish creeks,
marshes, swamps, and small artificial lakes, as
well as wet pastures and flat fields in prairies. The
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numbers of migrating birds often become
concentrated due to prevailing winds and or water
barriers. Sites are used by many different species,
both rare and non-rare.

A migratory bird concentration site is within

the vicinity of the project. Migratory birds are
protected under the Migratory Bird Treaty Act.
Migratory bird concentration sites are important
resting and feeding areas for birds as they fly
between their breeding and wintering grounds.
These areas also can be locations where large
numbers of migrating birds often become
concentrated due to prevailing winds and/or water
barriers. Sites are used by many different species,
both rare and non-rare.

For additional information on the rare species,
high-quality natural communities, and other en-
* Seaside Spurge (Chamaesyce polygonifolia), a dangered resources listed above, please visit the

State Special Concern plant, is found on sandy Wisconsin DNR Biodiversity web page.

beaches and dunes along Lake Michigan.

Blooming occurs early July through late August;

fruiting occurs early August through early October.

The optimal identification period for this species is

early July through late September.

and flat fields in prairies.

e Small White Lady’s-slipper (Cypripedium
candidum), a State Threatened plant, is found
in calcareous fens and moist prairies. Blooming
occurs late May through early June; fruiting occurs
throughout September. The optimal identification
period for this species is late May through early
June.

o Striped Shiner (Luxilus (Notropis) chrysocephalus),
a fish listed as Endangered in Wisconsin, prefers
clear to slightly turbid waters of runs and shallow
pools of the lower Milwaukee River, with dense
aquatic vegetation over substrates of cobble,
boulders, silt, sand, mud or bedrock. Spawning
occurs from late May through June.

The Striped Shiner has been observed near the
project site. Based on the habitat description of
the site it is likely to occur here.

» Migratory Bird Concentration Sites are important
resting and feeding areas for birds as they fly
between their breeding and wintering grounds.
These areas also can be locations where large Figure 2.26: Migratory Birds

travelwisconsin.com
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The soils in Milwaukee County range from very
poorly drained organic soils to well drained sandy
or loamy soils. Six soil associations are found in the
county, as identified by the U.S. Department of Ag-
riculture and Natural Resource Conservation Service
(NRCS). The soil association identified on the Bay
View Wetland Site is the Ozaukee-Morley-Mequon
Association, which extends westward from Lake
Michigan.

A summary of soil types in this association and their
characteristics are presented in Table 3. This associa-
tion is found in glaciated uplands where soils formed
a thin layer of loess over underlying glacial till. It
consists of a narrow sand beach and intermittent
“clay” bluffs and of gently sloping to rolling moraine
ridges that roughly parallel the shoreline, and pro-
gressively rise towards the western edge of the asso-
ciation. None of these soil complexes are hydric soils.

MtA Mequon |1to3 % |Somewhat Silty soils that have a silty clay subsoil underlain by calcare-
poorly ous silty clay loam glacial till. These soils are on the concave
drained side slopes of drainage ways and in slight depressions.

Runoff is slow, but erosion can be a hazard in more sloping
areas.

MzdB | Morley 2to 6 % |Well to mod- |Silty soils over calcareous silty clay loam glacial till. Runoff is
erately well | generally medium, and erosion is a slight hazard.
drained

OuB Ozaukee |2to6 % |Wellto mod- [Silty soils that have a silty clay loam and silty clay subsoil
erately well | underlain by calcareous silty clay loam glacial till. These soils
drained occupy the convex side of slopes of glacial moraines. Runoff

is medium, and erosion is a slight hazard.

B1A Blount 1to3 % | Somewhat These silt loam soils have formed in a thin layer of silt and
poorly in calcareous silty clay loam glacial till. It occupies concave
drained slopes in small drainage ways and slight depressions.

Runoff is slow, and ponding can occur in spring or periods
of heavy rainfall.

EsA Elliott 1to3 % | Somewhat Silty soils that have a silty clay subsoil underlain by calcare-
poorly ous silty clay loam glacial till. This soil occupies the concave
drained side slopes of small drainageways, slight depressions, and

glacial ground moraines.

MeB Markham | 2to 6 % | Well to mod- | Silty soils that have a silty clay subsoil over calcareous silty
erately well | clay loam glacial till. Runoff is medium, and erosion is a
drained slight hazard. This soil remains wet for several days after

periods of heavy rain.

Table 2.3: Milwaukee County Soils (T6N, R22E, Sec 4)
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Interpodsted based on Giles soi boring data

Figure 2.27: The approximate depth of native soils at the site was interpolated using Giles
Engineering Associates’ soil boring data from 2003. Darker blue color indicates thicker depth of fill.
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Soil and Groundwater
Contamination

The Bay View Wetland parcel has localized
occurrences of soil contamination that have been
sampled. The most accurate soil data available to
date is based on site investigation data from Giles
Engineering Associates Soil Analytical Results
(2003), and Moraine Environmental, Inc. subsurface
investigation activities on 6/25/2012. These soil
investigations were conducted to address areas of
concern identified in a phase | Environmental Soil
Assessment and were not meant to address the
site’s sutiability for wetland restoration. Further soil
investigation is expected in 2014.

Contamination at the site appears to be contained
within the fill material on site. This fill material
generally extends 2-16 feet deep and consists of
fine to coarse sand containing gravel, silt, clay, trace
organic materials, concrete, brick, wood fragments,
and slag. Below the fill, native soils consist of black to
brown organic clay silt with trace shell fragments.

The Phase | Site Assessment conducted by
Giles Engineering identified the following likely
sources for soil and groundwater contamination:

* Undocumented fill

* Activities in historic buildings such as Diesel
Engine House, Incinerator, Truck Repair Building
and Motor Freight Station

» Historic presence of salt storage facility

* lllegal dumping of solid wastes, tires, construction
debris, drums, and tanks

* Railroad activity and suspected presence of buried
railroad ties

» Former Leaking Underground Storage Tank on the
southwest corner of the property

Based on these findings a Phase ||

Environmental Site Assessment (ESA) was
recommended to evaluate soil and groundwater
conditions. The Phase Il was written by Giles Engi-
neering Associates, Inc. for the Port of Milwaukee in
2009, using data collected in October of 2003.

The Phase Il ESA included forty one soil borings, with
temporary wells constructed in thirty three of the

30 Bay View Wetland Restoration

Data is based on the phase Il environmental
assessment conducted by Giles Engineering and
Associates
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soil boring sites to collect ground water. Sixteen of
these wells were also used as soil vapor monitoring
points. In 2004 thirteen additional groundwater
monitoring wells were also installed on the site.

Soil borings were located near areas where
contamination was most likely to occur based on
the Phase | ESA. Soil headspace was screened in

the field to assess whether volatile organic vapors
were present at discrete intervals. Samples were
sent to the laboratory for further analysis when field
screening indicated the presence of contaminants.

Within the site study area, five locations were
identified for the subsurface soil investigation. Each
location was sampled twice, at varying soil depths
(6,7, 8, or 12 feet below ground surface) to collect,
analyze, and identify any soil contaminants on the
property.

Groundwater was also screened for VOC, RCRA
metal, PAH, PCB, and total chloride analysis. Tests for
each groundwater contaminant were not conducted
uniformly across all sample points. Full details of the
sampling procedure can be found in the Giles Phase
Il ESA.

The ESA Phase Il found that multiple contaminants in
soil and groundwater exceeded regulatory standards
at the Bay View Wetland site. In some samples con-
tamination did not exceed regulatory standards.
However, because not all samples were taken for
laboratory analysis the results of this assessment

do not allow the current research team to affirm

with certainty that these contaminants were not
present at high levels. A summary of contaminant
levels found at the site which exceeded regulatory
standards at the time of the last environmental as-
sessment can be found in table 2.4.

Moraine Environmental conducted a further analysis
of soil contamination at the site in 2012. This analysis
focused on the northern half of the site outside of
the current project area, and on the former LUST site
at the southwestern corner of the property only. It
did not provide sufficient information to fully under-
stand the condition of soils throughout the current
project’s grading foot print.
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Northwest of the project site, the Marquette Inter-
change was a large reconstruction of a 1960s era
highway interchange that occurred from 2004-2008.
At some point during this construction period ap-
proximately 19,500 C.Y.* of fill from the interchange
was deposited in the upland area of the Bay View
Wetland property. It is believed that the fill was clean
when deposited on-site. However, further sampling
should be conducted to confirm the fill is uncontam-
inated.

*The quantity of fill was estimated via a comparison of topographic
surveys from 1999 and 2013.

Soil contaminants identified during the environmen-
tal assessment process are described below.

are
“ground-water contaminants of concern because of
very large environmental releases, human toxicity,
and a tendency for some compounds to persist in
and migrate with ground-water to drinking-water
supply well ... In general, VOCs have high vapor
pressures, low-to-medium water solubilities, and
low molecular weights. Some VOCs may occur
naturally in the environment, other compounds
occur only as a result of manmade activities, and
some compounds have both origins.”- Zorgoski and
others, 2006 (USGS 2013).

are
found naturally in the environment, but can also
be man-made. PAH’s are created when products
like coal, oil, gas, and garbage are burned but the
burning process is incomplete. Many PAHs are
known to be carcinogenic, mutagenic, and terato-
genic in humans at high doses.

are governed by the EPA. The RCRA gives
the EPA authority to control hazardous waste “from
cradle to grave!” Multiple types of heavy metal were
found throughout the Bay View Wetland property.
Arsenic, Cadmium, Chromium, and Lead were all
found at levels that exceeded NR 720.11 direct
contact RCLs.

exceeded the enforcement standard for water
quality at one location on the Bay View Wetland site.
Further testing should be conducted to determine

whether levels of PCB in the groundwater require re-
mediation. PCB did not exceed regulatory standards

in any soil samples.

WIDNR NR 720 governs soil cleanup standards.
USEPA Groundwater Pathway Soil RCLs and WIDNR
NR 746 Soil Screening Level Concentrations present
standardized risk-based screening levels and variable
risk-based screening level calculation equations for
chemical contaminants. The risk-based screening
levels for chemicals are based on the carcinogenicity
and systemic toxicity of the analytes.

WIDNR NR 140 governs groundwater quality
standards. Exceeding the Preventative Action limit
set forth in NR 140 triggers a review of the site by the
WIDNR that may result in remedial action.

Exceeding the Enforcement Standard in an active
industrial site can cause a regulatory response that
may require a facility to revise its operational pro-
cedures, change its design or construction, find an
alternate method of waste treatment or disposal,
or require prohibition or closure and abandonment
of a facility. Exemptions from this procedure can be
granted.

To ensure that recreational use is permissible on
most of the Bay View Wetland site, the project

will strive to attain Non-Industrial Direct Contact
Standards as set forth by the WIDNR. This regulatory
standard can be achieved either by cleaning the sail,
containing the soil so that human and groundwater
contact is not possible, or by removing the soil from
the site.



Table 2.4: All contaminants found at the Bay View Wetland Site in previous environmental studies.
Contaminants which exceeded a regulatory standard in soil or groundwater are highlighted in gray.

Compound Name Compound “Concentration in Direct Contact | Concentration in Preventative
Type Soil (Range) (ug/kg)” | Standard Ground Water (ug/l) Action Limit
Low High (ug/kg) Low High (ug/l)
1,2,4-Trimethylbenzene \"[o]« 16 2360 89800 0.47 0.78 96
1,3,5-Trimethylbenzene VOC 18 241 182000 04 0.64 96
1-methylnaphthalene PAHs 50 213 15600 5 75 NS
2-Chlorotoluene VOC 16 31 907000 NS
2-methylnaphthalene PAHs 50 216 229000 5 5 NS
Acenaphthene PAHs 34 145 3440000 5 5 NS
Acenaphthylene PAHs 42 425 487000 NS
Anthracene PAHs 25 452 17200000 5 5 600
Arsenic RCRA Metals 2290 32000 390 1.7 7.9 1
Barium RCRA Metals 17000 1300000 15300000 60 310 400
Benzene VocC 14 344 1490 0.27 0.96 0.5
Benzo (a) anthracene PAHs 19 1710 148 0.1 0.22 NS
Benzo (a) pyrene PAHs 19 1740 15 0.02 0.2 0.02
Benzo (b) fluoranthene PAHs 28 2680 148 0.02 0.19 0.02
Benzo (ghi) perylene PAHs 33 488 NS
Benzo (k) fluoranthene PAHs 16 917 1480 NS
Cadmium RCRA Metals 410 12000 70200 0.4 0.51 0.5
Chromium, Hexavalent RCRA Metals 0.2 0.2 293 NS
Chromium, Total RCRA Metals 400 8380000 14000 7 310 10
Chrysene PAHs 25 1610 14800 0.02 0.14 0.02
Dibenzo (a,h) anthracene PAHs 34 148 15 NS
Ethylbenzene VOC 14 355 7470 0.25 0.41 140
Fluoranthene PAHs 23 2730 2290000 5 5 80
Fluorene PAHs 40 105 2290000 5 5 80
Indeno (1,2,3-cd) pyrene PAHs 32 442 148 NS
Isopropylbenzene VOC 16 1600 0.33 0.33 NS
Lead RCRA Metals 3.32 2330000 400000 1.5 8.2 1.5
Mercury RCRA Metals 50 520 3130 0.2 0.2 0.2
Methylene chloride VOC 15 26 60700 0.5
MTBE VOC 25 100 59400 0.38 0.54 12
Naphthalene PAH 25 9120 5150 0.4 10.6 10
n-Propylbenzene VOC 14 125 264000 0.28 0.25 NS
p-lsopropyltoluene VOC 0.31 0.31 NS
Polychlorinated biphenyls PCB 0.11 0.11 0.003
Phenanthrene PAHs 21 1790 115000 5 5 NS
Pyrene PAHs 25 3200 1720000 50
sec-Butylbenzene VOC 17 45 145000 0.34 0.34 NS
Selenium RCRA Metals 100 1900 3130 1.9 23 10
Silver RCRA Metals 460 750 391000 9 9 10
tert-Butylbenzene VOC 15 53 183000 0.36 NS
Toluene VOC 15 700 818000 0.29 0.58 160
Xylenes, Total VOC 41 1401 258000 043 1.25 400




Human Health

Type Classification S R
[USERA/RIS (2)
Mon-halogenated 2 s
Maphthalene PAH SVOCs and Fuel Group C
Benzo (3) pyrene PAHs Fuel Group B2 *
Be (b)
T PAHs Fuel Group B2 *
fluoranthene
Arsenic RCRA Metals |Metal and Metalloids |Group A * * *
Chromium, Total RCRA Metals |Metal and Metalloids |N/A * * *
Lead RCRA Metals |Metal and Metalloids |Group B2
Benzene VoL Fuel Group A
Benz anthrace PAHs Fue Group B2
cd = i - [ *
FAR ruel afoup 62 !
_I, k —-'!'; b LM el [4]
Chrysene PAHs Fuel Group B2 *
Cadmium RCRA Metals |Metal and Metalloids |Group B1 * * *
Mercury RCRA Metals |Metal and Metalloids |Group C o 2 * -
Polychlorinated PCR 3 £
biphenyls
Exceeds Soil RCL Exceeds Ground Water Standard Exceeds both Soil RCL and Ground Water Standard

Table 2.5: This table describes the potential environmental and health risks that can be caused by the soil contaminants
which exceeded regulatory standards in 2003 (last date of comprehensive soil testing). None of the health impacts de-
scribed here are known to have occurred as a result of exposure to the Bay View Wetland site.

** CATEGORIZATION OF OVERALL WEIGHT OF EVIDENCE (WOE) FOR

HUMAN CARCINOGENICITY based on the Guidelines for Carcinogen Risk
Assessment (1986 USEPA)

exposure to the agents and cancer.

This group is used only when there is sufficient
evidence from epidemiologic studies to support a causal association between

This group includes agents for which
the weight of evidence of human carcinogenicity based on epidemiologic
studies is “limited” and also includes agents for which the weight of evidence
of carcinogenicity based on animal studies is “sufficient.” The group is divided
into two subgroups. Usually, Group B1 is reserved for agents for which there is
limited evidence of carcinogenicity from epidemiologic studies. It is reason-
able, for practical purposes, to regard an agent for which there is “sufficient”




Impacts Animal
Health or

Beproduction

Translocatesin

Inhibits Plant Growth
Plants

Aguatic Terrestnal Aguatic Terrestrial

* * * * *

Delayed germination and transitory inhibation, Inhibit plant germination and
growth. Bicaccumulation, translocation in plants, and wide ranging effects in
mammals, fish, invertebrates, birds, and humans (31

Bicaccumulation, translocation in plants, and wide ranging effects in mammals,
fish, imvertebrates, birds, and humans {3).

Bioaccumulation, translocation in plants, and wide ranging effects in mammals,
fish, inwertebrates, birds, and humans (3).

Arsenic is a carcinogen, teratogen, and possible mutagen in mammals. In plants,
arsenic has been shown to cause wilting, chlorosis, browning, dehydration,
maortality, and inhibition of light activation (3)

Chromium inhibits growth in duckweed and algae, reduces fecundity and

survival of benthic invertebrates, and reduces growth of freshwater fingerings.
It is cancer-causing, mutation-causing, and teratogenic {3).

Lead adwersely affects algas, invertebrates, and fish. At elevated levels in plants,
lead can cause reduced growth, photosynthesis, mitosis, and water absorption.

Birds and mammals suffer effects from lead poisoning such as damage to the
nensous system, kidneys, liver, sterility, growth inhibition, developmental
retardation, and detnimental effects in blood (3

Inhibit plant germination and growth , Does not bicacoumulate in animals or
plants

, and wid

L w K

ation in plants, and wide ra

ds, and humans (3}

fish, invertebrates, birds, and humans (3}

plants, and wide ranging effects in mamn

Affects growth and chiorophyll level

Bioaccumulation, transkocation in plants, and wide ranging effects in mammals,
fesh, invertebrates, birds, and humans (3).

Cadmium is highly toxic to wildlife; it is cancer-causing and teratogenic and
potentially mutation-causing, with severe sublethal and lethal eff
environmental concentrations. Cadmium can be toxc to plants at kower soil
concentrations than other heavy metals and is more readily taken up than other
metals (31

s at bow

Mercury is a mutagen, teratogen, and carcinogen, with a high potential for
bioaccumulation and biomagnification (3)

PCBs are kmown carcinogens. They akso produce effects animal immune,
reproductive, nensous, and endocrine systems. PCBs bioaccumudate im animals
but most do not bioaccumulate in plants due to the presence of the plant
cuticke. Does not Biodegrade

evidence of carcinogenicity in animals as if it presented a carcinogenic risk to
humans. Therefore, agents for which there is “sufficient” evidence from animal
studies and for which there is “inadequate evidence” or “no data” from epidemi-
ologic studies would usually be categorized under Group B2.

Group C: Possible Human Carcinogen This group is used for agents with
limited evidence of carcinogenicity in animals in the absence of human data.
Itincludes a wide variety of evidence, e.g., (a) a malignant tumor response in a
single well-conducted experiment that does not meet conditions for sufficient
evidence, (b) tumor responses of marginal statistical significance in studies
having inadequate design or reporting, (c) benign but not malignant tumors
with an agent showing no response in a variety of short-term tests for muta-
genicity, and (d) responses of marginal statistical significance in a tissue known

to have a high or variable background rate.

Group D: Not Classifiable as to Human Carcinogenicity This group is
generally used for agents with inadequate human and animal evidence of
carcinogenicity or for which no data are available.

Group E: Evidence of Non-Carcinogenicity for Humans This group is used
for agents that show no evidence for carcinogenicity in at least two adequate
animal tests in different species or in both adequate epidemiologic and animal
studies. The designation of an agent as being in Group E is based on the
available evidence and should not be interpreted as a definitive conclusion that
the agent will not be a carcinogen under any circumstances.

Site Analysis 35



1

The main goal of the Bay View wetland restoration is
to

This wetland should provide ample habitat for

fish spawning, while not compromising the site’s
ability to support amphibian species. It should also
create an educational attraction within the city of
Milwaukee, and ultimately serve as a model for how
seiche restoration can and should take place within
an urban ecosystem.

As shown in the site analysis, native wetland soil
throughout the site is buried beneath 10-15’ of fill
deposited over the past 150 years (Figure 2.27).
Due to concerns that disposal of this contaminat-
ed fill off-site could make the project prohibitively
expensive, the wetland excavation footprint was
designed so that any excavated soil could be stored
on-site beneath a clean cap.

explored the minimum
design interventions which could result in seiche
wetland water fluctuations at the Bay View Wetland.

Two minimum scenarios, a small pond and a narrow
stream corridor, were examined (Figure 3.2). In either
of these scenarios the new waterbody would be
excavated so that water from the Kinnickinnic River
(controlled by Lake Michigan water levels) would be
able to enter the site.

While these first two drafts would meet our goal
of restoring a seiche wetland, they did not go far
enough to create robust fish habitat or create

a dramatic andscape feature that would draw
attention to the restoration efforts.

A third draft of the seiche wetland restoration

explored adding backwater wetlands to a main
stream channel to create a more extensive footprint.
The addition of backwaters would provide more
variability in water level, which would promote vege-
tation establishment (and subsequently fish popula-
tions) despite water level variability. Ideal wetlands
for fish spawning habitat have extensive shoreline
where marsh plants can harbor young fish and the
invertebrates that fish feed upon. These areas would
also help make the rise and fall of the site’s water
levels more visible to visitors.

The wider channel and backwater wetlands of the
third concept served all of our design goals, but the
long stream channel which extended south into
the site was still too small to meet the criteria of the
team’s design goals.

The final recommended design expanded further on
the idea of backwater wetlands and concentrated
the seiche function on the northern portion of the
restoration study area (Figure 3.3). The recommend-
ed concept creates the most robust seiche wetland
of the explored options and limits the site’s grading
footprint.

The recommended wetland excavation is contained
within the northern portion of the site to maximize
the wetland’s ecological benefit and aesthetic
statement.

The Bay View Wetland Restoration includes a main
channel lined with native marsh plantings. Native
marsh plantings will be located on benches at
multiple elevations below the average water line of
Lake Michigan. These benches, coupled with islands
of marsh vegetation and multiple shallow backwa-
ters will ensure that fish habitat remains present

on site despite predicted fluctuations in lake water
levels due to seasonal variation and climate change.

Outside of the grading footprint, the Bay View



Concept Plan will seek to rehabilitate existing flood-
plain forest, upland grassland, wet meadow, and
emergent marsh. The removal of invasive species
and reestablishment of native plants in these areas
will increase their viability as habitat for birds and
other wildlife.

Limiting the grading footprint will be beneficial

for existing wildlife at the project site because it

will provide undisturbed refuge areas during the
wetland’s construction period. More trees and
shrubs will be preserved in the southern portion of
the site, to serve as a buffer between visitors and
nearby industrial areas and provide a foundation for
floodplain forest restoration.

The wetland footprint allows ample room for
future development at the site’s south west corner.

e

Concepts for sustainable development will be
explored in Chapter 4 (page 87).

The combination of unique habitats at the Bay View
Wetland Site, combined with the urban framework
of their surroundings, will create an ideal location
for the public to engage with nature. Environmental
education events hosted at the park could teach
visitors about Milwaukee’s diverse historical
ecosystems.

Volunteer workers can engage in the on-going
process of monitoring, maintaining, and improving

a restored ecosystem. Even casual visitors to the site
could experience a native prairie, floodplain forest,
and multiple wetland ecosystems while simply
strolling through the site and enjoying a respite from
urban life.

Figure 3.1: An example of a coastal wetland in Lake County, IL
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Draft 3: Long Channel e Draft 4: Channel + Backwaters e

Figure 3.2: Drafts of the design for the Bay View Wetland.
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Channel

Amphibian
Pond

Floodplain
Forest

» The seiche wetland consists of a main channel with backwater wetlands which serve as places to
establish native wetland plants and harbor desirable fish species.

» Wet meadows, ponds, dunes, floodplain forest, and prairie will be restored. This diverse assemblage of
ecosystems will be a benefit both for both people and wildlife.

» A sustainable development site will likely occur in the southwestern corner of the upland prairie. Ideas
for the future of such a development can be found in Chapter 4 (page 87).

Figure 3.3: The recommended concept plan for the Bay View Wetland.
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The industrial history of the Bay View Wetland
Restoration site has resulted in contamination with
petroleum products and heavy metals, as described
in the chapter 2 (page 30).

While soil testing confirmed that contaminants were
present at the Bay View Wetland site, the data were
not extensively collected in the areas where most of
the excavation for the wetland will likely take place.
The data is also ten years old and more filling due

to the Marquette Interchange Project has occurred
since extensive monitoring of soil conditions last
took place at the property.

Any restoration plan for the Bay View Wetland will
most likely have to address soil contamination
through a remediation strategy. This strategy will
need to be developed in cooperation with the
Wisconsin DNR and will likely begin with further soil
testing.

Due to the lack of robust soil data in the new
wetland location at the Bay View Wetland site, the
current conceptual plan is working under the con-
servative assumption that all soils deposited prior
to the Marquette Interchange fill exceed regulatory
standards for direct contact. Based on discussions
between the Milwaukee Port Authority and the WI
DOT, this project has also assumed that the clean

fill deposited by the Marquette Interchange Project
does not exceed regulatory standards for direct
contact and can be used as part of a remediation
strategy for the project site (Figure 3.4). These as-
sumptions should be confirmed through further soil
testing and analysis prior to the next design phase of
the project.

Given the assumption that all of the soil on-site that
pre-dates the Marquette interchange fill is contami-
nated, moving all excavated soil off-site for disposal
could be cost prohibitive. Therefore, option 1 keeps
all contaminated soil on site and caps it with clean
fill from the Marquette Interchange (Figure 3.5).

The WIDNR document “Guidance for Cover Systems
as Soil Performance Remedies” (2007) states that

“soil covers may be used to prevent direct contact
exposure to contaminated soils. Generally, a 2-foot
thickness of clean soil should be placed over the
contaminated soil. Soil covers should be vegetated
to prevent erosion and deterioration. Therefore, at
least 6 inches of topsoil, with appropriate seeding
or sod, to establish a good growth of grass should
be placed on top of the clean soil. If topsoil is used,
the consideration can be given to reducing the
minimum thickness of the clean soil layer by the
same amount as the topsoil layer thickness.”

Other materials, such as mulch and gravel, can also
be substitute for topsoil in the two foot clean soil
profile. Pavement may also be substituted for clean
soil.

The cover system should be designed so that it does
not deteriorate due to erosion, natural forces such
as freeze thaw cycles and settling, or human forces.
It should also ensure that contamination does not
migrate, either through comingling with groundwa-
ter or as a volatile vapor.

More information on cover systems can be found
in the full WI DNR document PUB-RR-709. The final
determination of an appropriate cover strategy will

Clean Fill 19,500
Cubic Yards

Figure 3.4: Approximately 19,500 cubic yards of
fill was deposited during the Marquette Inter-
change Project.
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Figure 3.5: The presumed clean fill deposited during the Marquette Interchange Project will be
removed from the site under this scenario. After the wetland is excavated the clean fill will be used to

cap the site

need to be decided in conjunction with the WI DNR
after more soil testing has been completed.

The clean fill from the Marquette Interchange should
be staged for later use as a cap for the Bay View
Wetland site’s contaminated soils. The exact location
for storage of the clean fill is yet to be determined. It
is possible that soil could be stored on site as part of
a staged grading project or on an adjacent property
if an arrangement could be made with the property
owner, to reduce transportation costs.

If contamination is present at the site where fill
storage will occur, a geotextile liner should be used
to line the interface between the existing ground
surface and the clean fill. This will keep the fill from
becoming contaminated during storage.

If the clean cap is stored off-site for longer than

2 months, a cover crop of winter wheat or similar
annual grass should be planted to minimize erosion
of the fill. The pile slopes should be a maximum of

3:1 to minimize erosion.

When the clean fill has been removed, grading of

the seiche wetland can begin. Figure 3.6a shows

the proposed finished wetland grade. This plan will
excavate approximately 37,830 C.Y. of fill from low
lying areas and use that soil to re-grade the site’s
upland (Figure 3.5). This number includes two feet
of excavation below the finished grading plan.

One foot of over-excavated depth will be used to
accept the clean soil cap. On top of that, one foot

of topsoil amended with compost, sand, and gravel
will be brought in from off-site. The exact composi-
tion of the topsoil layer will be determined by the
restoration zone (Figure 3.6b). The exact amount of
over-excavation necessary will be determined by
soil testing in the next phase of design. If some areas
of soil are shown to have contamination at levels
below direct contact standards these areas may only
need to be over-excavated 1 foot to allow for topsoil
deposition.

As part of the erosion control plan a temporary
sedimentation basin should be graded three feet
deep in the channel west of the culvert during this
phase of design. Due to the largely flat slopes within
the seiche wetland area, erosion from this phase of
design should be minimal. The sedimentation basin
will serve as a final treatment option for stormwa-
ter that does run off from the construction site by



. Lake Michigan Average Water Level
5'Existing Contour
1"Existing Contour

----- -- 5'Proposed Contour

——————— 1'Proposed Contour

= = - Limit of Grading

—— Existing Delineated Wetland Boundary

Figure 3.6a: The fill excavated in the creation of the seiche wetland can be deposited in the upland
area of the site (A). This fill can be used to make topographic features which contribute to the site’s
aesthetic value and direct stormwater(B).
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Figure 3.6b: An example of possible remediation zones and soil compositions for the Bay View Wet-
land. Trail layout and lengths are based on Option C presented in Ch 4: Visitor Experience on page 74
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allowing sediment and other contaminants to settle
out of moving water before it comingles with the
Kinnickinnic River. If deemed necessary in future
phases of design, a dandy bag or similar product
can be used to capture soil sediment before it has a
chance to exit the construction area (Figure 3.7).

A complete erosion control plan would be prepared
in the next phase of work.

Excavated soil will be deposited in the upland zone
at the Bay View Wetland site. Some of the soil will

be used to raise the grade of the site at its southern
end; the remainder will be mounded (as shown in
Figure 3.6a) and used to create visual interest at the
site. Once grading of the wetland areas is finished
the upland area should be bounded by a silt fence to
prohibit stormwater and sediment from running off
into the finished wetland.

The soil should be graded to two feet below its
finished grade. In most of the upland this will be
accomplished by raising the grade using excavated
fill from the wetland area.

If some areas of soil are shown to have
contamination at levels below direct contact
standards these areas may need to be raised to one
foot below the finished elevation to allow for topsoil
deposition. Areas that will be paved or covered

with buildings in the final design do not need to

be overexcavated below the finished grade; the
impermeable surface created by the development
will likely be sufficient to create a direct contact
barrier between visitors and contaminated soil.

The channel west of the culvert should be graded
only after the eastern wetland portion of the

site has reached its finished elevation so that the
sedimentation basin can remain in place. Below the
high water line, the channel will need to be dredged
according to the finished grading plan. Spoils from
this dredging will need to be taken off-site and
disposed of in accordance with DNR Regulations (NR
347 and Chapter 30).

The channel slope should be re-graded to create

a more gradual slope on which vegetation can be
established. As in steps 2 and 3, the slope is expected
to be over-excavated to allow for placement of a
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Figure 3.7: A product like the Dandy Dewatering
Bag can be used to control sediment discharge
when water is pumped from the wetland
excavation site

clean liner (if necessary) and topsoil. The final depth
of over-excavation necessary will be determined by
soil testing. Excess excavated fill can be used as a
portion of the upland grading plan.

The southern edge of the channel will likley not
need to be over-excavated. This bank of the channel
will be contained behind some form of retaining wall
and capped with paving or boardwalk material as
outlined starting on page 100.

Some portions of the existing delineated wetland
are outside of the proposed grading footprint for
this project. If soil testing confirms that these areas
exceed direct contact standards for contamination
a final remediation plan for this area will be
developed.

Given the uncertainty surrounding soil
contamination at the Bay View Wetland, it is not
possible in this early phase of the project to
outline a specific strategy for treatment of soil and
groundwater contaminants.

An article published by the Journal of Environmental
Management (Khan et. al. 2004) entitled “An
overview and analysis of site remediation



Soil Treatment Treatment Location Contaminants Treated Unit Cost
On-Site Off-Site [PCB | PAH | Metals |VOC's

Soil Washing * * * * ¥ | $170US/t

Soil Vapor Extraction * * $20-50 US/t

Landfarming * * * $30-60 US/t

Soil Flushing * * * * $20-250 US/t

Solidification/ stabilization % * % $>110 US/t exsitu, $80 - 330 US cubic/
meter in situ

a. Asphalt batching * * *

b. Vitrification * * * *

Thermal Desorption * * * * $50-330 US t/m3

Biopiles * * * $130-260 US cubic/yard

Phytoremediation * * * * * $60,000 - 100,000 US /acre

Bioslurry System * * * $ 130 - 200 US cubic/meter

Bioventing * * $30-90 US/t

Encapsulation * * * * * varies

Aeration * * varies on volume of oil treated

Table 3.1: Soil treatment options and their associated unit costs (Khan et al. 2004)

Groundwater Treatment

Treatment Location

Contaminants Treated Unit Cost

On-Site Off-Site

PCB

PAH

Metals

VOC's

Air Sparging * * $20-50 US cubic/yard
Groundwater pump and treat * * * * varies

Passive/reactive treatment walls * * cost data unavailable
Bioslurping * low cost

Ultraviolet-oxidation treatment * * * * $10 - 50 US gallon/water
Biosparging * * "cost-competitive"
Groundwater Circulation Wells * * * N/A

Horizontal Well Technology * $5,000 - 850,000 US per well
Natural Attenuation % % % | Costis primarily related to site

evaluation and monitoring

Table 3.2: Groundwater treatment options and their associated unit costs (Khan et al. 2004)




technologies” offers a comprehensive overview
of possible remediation strategies which have
been employed successfully at other locations.
This literature review gives a synopsis of multiple
treatment techniques and provides a unit cost
estimate for these techniques where possible.

The following descriptions of soil treatment tech-
niques are based on the paper by Khan et. al (2004).
The techniques described treat the highest number
of types of contaminants and are highlighted in
Table 3.1 and Table 3.2.

uses liquid and mechanical
processes to scrub soils. The liquid is usually water,
but occasionally it is combined with solvents if
warranted by the contamination issues at a site.

Soil washing works by separating fine soil particles
(like clay and silt) from larger particles. Since hydro-
carbons (aka PAHs) tend to bind to these particles,
they are removed from the large-particle soil along
with the fines.

Fines created as a result of this process would
need to be treated using another method or safely
disposed of.

works by ‘flooding’ contaminanted
soils with a solution. This process moves the contam-
inants to an area where they can be removed. The
flooding solution is passed through in-place soils via
injection or infiltration.

Recovered groundwater and extraction fluid may
need additional treatment in order to be safely
released from the site. Activated carbon treatment,
biodegradation, and pump-and-treat are commonly
used in conjunction with flushing.

uses plants to clean up con-
taminated soil and groundwater. Depending on the
contaminants and plant species chosen plants either
take up, accumulate, and/or degrade contaminants.

There are five basic types of phytoremediation.

Rhyzofilitration takes contaminants into a plant’s
root system;

Phytoextraction uptakes contaminants from soil
into plant tissue;

Phytotransformation degrades contaminants
in soil and water through the plants’metabolic

processes;

Phytostimulation works when plant roots
stimulate microbes in the soil to break down
contaminants; and

Phytostabilization uses plants to keep
contaminants from migrating through the soil.

physically isolates contaminants
using barriers such as low-permeability caps and
cut-off walls. This is similar to the Option 1 cap and
contain strategy, with the exception that water is not
allowed to infiltrate the contaminated soil layer.

introduc-
es extraction wells to a site at various locations.
Water is pumped from the wells and contaminants
are removed from the pumped water using other
treatment techniques.

This method is commonly used to treat water in
aquifers. Treated water is injected back into the
aquifer it was pumped from or discharged into a
surface water body.

uses UV
radiation and either peroxide or ozone (oxidants) to
chemically break down contaminants in water.

An advantage of this method is that the chemicals
used in treatment do not add to the system’s
pollutant levels. Once sufficiently explosed to the
light and oxidation, the final product will be water,
carbon dioxide, and an inorganic salt.



Restoration Action Plan

Native Plant Species

A list of plants native to Wisconsin will be The tables on the following pages give examples
developed in the next phase of design which of species typically found in the target restoration
specifies appropriate species for each ecosystem communities planned for the Bay View Wetland

type. Ideally all specified plants should be sourced e,
from within a 200-mile radius of the project site.
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Figure 3.8: Restoration zones at the Bay View Wetland
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Wet meadows typically occur in low-lying areas
and the space between shallow marshes and upland
areas. These ecosystems usually have water within 6
inches of the soil surface. Zones 2-4 and 6 will likely
be restored to wet meadow.

Emergent marshes occur in lowland areas and at
the edges of waterbodies. At the Bay View Wetland,
emergent marshes will occur at the transition zone
between the fish habitat and the seiche wetland
transition zone (zones 1 & 2 on Figure 3.8). It will also
occur at the edge of the pond improvement (zone 5).

Botanical Name

| Common Name

Botanical Name

| Common Name

Grasses, sedges, etc.

Grasses, sedges, etc.

Calamagrostis canadensis

Blue joint grass

Andropogon gerardii

Big bluestem grass
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Carex hystricina Bottlebrush/Porcupine sedge Calamagrostis canadensis Blue joint grass
Juncus effusus Common/soft rush Carex annectens Small yellow fox sedge
Carex stipata Awl-fruited sedge Carex scoparia Pointed broom sedge
Scirpus validus Great/soft stem bulrush Elymus virginicus Virginia wild rye
Scirpus cyperinus Wool grass Juncus dudleyi Dudley's rush

Scirpus atrovirens Dark green bulrush Juncus effusus Common/soft rush
Forbs Panicum virgatum Switch grass

Alisma subcordatum Water plantain Scirpus atrovirens Dark green bulrush
Iris virginica shrevei Wild blue iris Spartina pectinata Prairie cord grass
Pontederia cordata Pickerelweed Forbs

Bidens cernua Nodding bur marigold Angelica atropurpurea Great angelica

Asclepias incarnata

Swamp/Marsh milkweed

Aster puniceus

Swamp aster

Boltonia asteroides

False aster

Coreopsis tripteris

Tall coreopsis

Desmodium canadense

Showy tick trefoil

Eupatorium perfoliatum

Common boneset

Helenium autumnale

Dogtooth daisy

Hypericum pyramidatum

Great st. John's wort

Liatris spicata

Marsh blazing star

Lycopus americanus

Water horehound/bugle
weed

Mimulus ringens

Monkey flower

Penstemon calycosus Smooth beard tongue
Polygonum spp Smart weed
Ratibida pinnata Yellow coneflower

Silphium perfoliatum

Cup plant

Solidago riddellii

Riddell's goldenrod

Verbena hastata

Blue vervain

Veronicastrum virginicum

Culver's root




naturally occur along river
corridors, where they are periodically inundated by
high water.

At the Bay View wetland the primary source of water
for the floodplain forest will be water from within the
watershed as opposed to water from the Kinnick-
innic River. Visits to the site suggest that the wetland
will flood seasonally despite disconnection from the
Kinnickinnic River. Floodplain forest will be restored

in zone 9 (Figure 3.8).

Botanical Name

Common Name

Bromus purgans Hairy wood chess
Carex lupulina Hop sedge
Carex sprengelii Long-beaked sedge

Elymus virginicus

Virginia wild rye

Muhlenbergii mexicana

Leafy satin grass

Sphenopholis obtusa

Prairie wedge grass

Actinomeris alternifolia

Wingstem

Anemone canadensis Meadow/Canada anemone
Aster lateriflorus Calico aster
Boltonia asteroides False aster

Campanula americana

Tall bellflower

Clematis virginiana

Virgin's bower

Eupatorium purpureum

Purple Joe pye weed

Hypericum pyramidatum

Great st. John's wort

Napaea dioica

Glad mallow

Penstemon calycosus

Smooth beard tongue

Rosa setigera

Illinois rose

Rudbeckia laciniata

Green-headed coneflower

Rudbeckia subtomentosa

Sweet black-eyed Susan

Zizia aurea Golden alexanders
Alnus rugosa Speckled alder
Cornus racemosa Gray dogwood
Cornus sericea Red-twig dogwood

Hypericum kalmianum

St. John's wort

Viburnum lentago

Nannyberry

Viburnum prunifolium

Blackhaw viburnum

Celtis occidentalis Hackberry
Quercus bicolor Swamp white oak
Quercus macrocarpa Bur oak

Fraxinus americana White ash

Juglans nigra

American walnut




The sand dune will be restored at the northern
edge of the site in zone 10 (Figure 3.8). In nature,
sand dunes are constantly changing landforms made
of sand which is shaped by wind and water. These
landforms are colonized by hardy grasses and forbs.

At the Bay View Wetland the sand dune will be in
a fixed position between the Michel’s lease on the
site’s northern half and the rest of the Bay View
wetland. The following plants are examples of
species which could help stabilize this area and
mimic a natural sand dune.
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Botanical Name

Common Name

Grasses, sedges, etc.

Ammophila breviligulata

Marram grass

Aristida oligantha

Needle grass

Bouteloua curtipendula

Side-oats grama

Carex bicknellii

Bicknell's/Prairie sedge

Schizachyrium scoparium

Little bluestem grass

Sorghastrum nutans

Indian grass

Forbs

Allium cernuum

Nodding wild onion

Asclepias tuberosa

Butterfly milkweed

Aster azureus Sky blue aster
Coreopsis palmata Prairie coreopsis
Dalea purpurea Purple prairie clover

Desmanthus illinoensis

lllinois sensitive plant

Echinacea pallida

Pale purple coneflower

Heliopsis helianthoides

Ox-eye/false sunflower

Liatris aspera

Rough blazing star

Monarda punctata

Dotted/Horse mint

Oenothera biennis

Common evening primrose

Potentilla arguta Prairie cinquefoil
Ratibida pinnata Yellow coneflower
Rudbeckia hirta Black-eyed Susan

Silphium terebinthinaceum

Prairie dock

Solidago nemoralis

Old-field goldenrod

Tradescantia ohiensis

Common spiderwort

Verbena stricta

Hoary vervain

Shrubs

Juniperus horizontalis

Prostrate juniper

Arctostaphylos uva-ursi

Kinnikinnick bearberry

Prunus pumila

Sand cherry




Mesic prairies are native grasslands that
commonly occur on loamy soils. They retain more
moisture than dry prairies and can thrive in full or
partial sun.

Depending on the final design, zone 7 (Figure

3.8) may resemble a savanna rather than a true
grassland. Savannas are essentially grasslands with
scattered trees. Grasses are still the dominant plant
cover in these environments.

A

Figure 3.13: Mesic P%irie/Sav'anna

Botanical Name

Common Name

Grasses, sedges, etc.

Andropogon gerardii Big bluestem grass
Bromus purgans Hairy wood chess
Elymus canadensis Canada wild rye
Elymus hystrix Bottlebrush grass

Schizachyrium scoparium

Little bluestem grass

Sorghastrum nutans

Indian grass

Bouteloua curtipendula

Side oats grama

Forbs

Allium cernuum

Nodding wild onion

Anemone virginiana

Tall/Virginia anemone

Aster laevis

Smooth blue aster

Coreopsis tripteris

Tall coreopsis

Desmodium illinoense

Illinois tick trefoil

Dodecatheon meadia

Shooting star

Eupatorium purpureum

Purple Joe pye weed

Monarda fistulosa

Wild bergamot

Napaea dioica

Glad mallow

Penstemon calycosus

Smooth beard tongue

Polygonatum biflorum

Solomon's seal

Ratibida pinnata Yellow coneflower
Rudbeckia hirta Black-eyed Susan
Rudbeckia triloba Brown-eyed Susan
Solidago rigida Stiff goldenrod

Tradescantia ohiensis

Common spiderwort

Verbena stricta Hoary vervain
Shrubs

Aronia melanocarpa Black chokeberry
Ceoanthus americanus New Jersey tea
Corylus americana Hazelnut

Rosa carolina

Pasture rose

Trees

Carya ovata Shagbark hickory
Crateagus crusgali Hawthorn

Prunus americana American plum
Quercus alba White oak
Quercus bicolor Swamp white oak
Quercus macrocarpa Bur oak
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Remove Invasive Species

The following are standard methods used to remove
invasive species found at the Bay View Wetland

site. Removal of invasive species is a critical step to
ensure the success of new restoration plantings.

« Invasive wetland plants in areas with standing
water or saturated soils should be treated with a
5% solution of Glyphosate (N-(phosphonomethyl)
glycine) in a form approved for aquatic
applications such as Rodeo or equivalent
with added non-ionic surfactant. Two to three
applications of glyphosate will likely be needed to =
sufficiently eradicate phragmites from areas where ':-:- S R j ﬁ‘ -
it is well established. Invasive wetland plants at the igure 38.5: Common Buckthorn
Bay View Wetland site are listed below: (Rhamnds cathartica¥y - - .

 Invasive and Undesirable Trees and Shrubs

Latin Name Common Name ] . . .
- - Buckthorn (Rhamnus cathartica) is an invasive
Dipsacus sylvestris Common Teasel . .
o " —p c shrub typically found in wooded areas. Large
aars aruf’ fnaced eec -anaty brass stands of buckthorn reduce biodiversity by
Poa pratensis Kentucky Blue Grass creating too much shade on the forest floor for
Typha angustifolia Narrow-Leaved Cattail desirable native plant species to establish.

Buckthorn trees and shrubs should be removed
by cutting with hand tools such as chain saws,
clearing saws, bow saws, and loppers. Herbicide
should be immediately applied to the cut stumps
following the removal of the plant with wick,
foam, or backpack applicators fitted with an
appropriate nozzle to minimize drift. The herbicide
will be suspended in basal oil with an applicable
tracer dye as specified on the herbicide label. The
herbicide will be applied to the entire cut stump
surface, but it does not need to be applied to

the sides of the stump. Herbicide will be applied
to each stump or stem on multiple-stemmed or
stumped plants.

This technique can also be used for native

trees and shrubs in undesirable locations. For
example, Eastern Cottonwood (Populus deltoides)
and Box Elder (Acer negundo) are native trees.
Eastern cottonwood saplings were observed in
areas which will be restored to wet meadow.

Left unchecked cottonwood could shade out
desirable plants in this ecosystem, and should
therefore be removed from these areas. Box elder,
Figure 3.14: Common Reed (Phragmites) at the another weedy tree species, was observed in the
Bay View Wetland site floodplain forest restoration area. While a native
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species, box elder has a tendency to reproduce
quickly and take over a forest understory where
fire or other disturbance is no longer present.
Therefore, this species should be removed to make
room for more desirable trees and understory
plants (See page 49 for suggestions).

in areas without
standing water or saturated soils invasive plants
(like garlic mustard) can be treated with a 3%
solution of Glyposate (N-(phosphonomethyl)
glycine), trade name Roundup, or equivalent.
After an initial application the site should be
reexamined after 14 days to evaluate resprout and
new growth of undesired species. It is expected
that a second and third application (also 14 days
later) will be needed to reduce invasive species to
manageable populations.

Latin Name Common Name

Achillea millefolium Yarrow

Alliaria petiolata Garlic Mustard
Centaurea maculosa Spotted Knapweed
Cichorium intybus Chicory

Cirsium arvense Field Thistle
Cirsium vulgare Bull Thistle

Daucus carota Queen Anne’s Lace
Helianthus annuus Garden Sunflower
Melilotus alba White Sweet Clover
Pastinaca sativa Wild Parsnip
Rumex crispus Curly Dock

Laborers who are responsible for implementing
the Bay View master plan should wear appropriate
personal protective equipment to minimize their
exposure to soil where pollutant levels exceed
direct contact standards.

All seed must be free from insects and disease.

Seeding is recommended in early spring as soon as
the soil is free of frost and in a workable condition
(No later than June 1st). If spring seeding is not
feasible a late fall dormant seeding (conducted
after November 1st) is also possible, but not after
the soil has been covered with snow or is frozen.

The soil surface where seeding occurs should be
lightly tilled. Grasses should be seeded at 75-100
Ibs/acre; forbs should be seeded at 30-50 Ibs/acre.

All seed should be installed with a rangeland type
grain drill or no-till planter. Areas of the site that
are wet or steep may need to be hand-broadcast.

After broadcasting the seed should be compressed
into the soil with a cultipacker or equivalent type
roller. Any seeded areas should be straw mulched
at a rate of 2,000 Ibs/acre immediately following
seeding.

All plant materials must be inspected to make sure
they are healthy, vigorous, and free from insects
and disease.

Nursery-grown trees and shrubs must have
healthy root systems developed by transplanting
or root pruning. The plants should be well-shaped,
true to shape, fully branched, healthy, vigorous,
and free from insects and disease. The plants
should lack defects such as knots, sun scald,
injuries, abrasions, and disfigurement.

Set container-grown stock plumb and in the center
of pits or trenchs with the top of the root ball flush
with adjacent finished grades. Containers should



SET ROOT COLLAR AT OR
ABOVE FINISHED GRADE

3" MULCH, DO NOT MULCH
AGAINST TRUNK

PLANTING SOIL
FINISHED GRADE
SUBGRADE

DO NOT CUT OR DAMAGE LEADER.

REMOVE ONLY BROKEN OR DAMAGED
BRANCHES IMMEDIATELY AFTER
PLANTING, UNLESS OTHERWISE DIRECTED
BY THE LANDSCAPE ARCHITECT

AR
AR

SR
RRAL

2X CONTAINER
WIDTH
WARNING FLAG, 8" LONG, MIN. 1

UV-STABILIZED POLYPROPYLENE 5'DIA. MULCH RING, MIN.

NOTES:
%'\?Blgﬁk}?é\/lENT WEBBING TIED TO TREE 1. REMOVE CONTAINER BEFORE PLANTING.

2. SCARIFY EDGES OF TREE PIT.
2" X 2" HARDWOOD STAKES FIRMLY
DRIVEN 18" MIN. INTO THE SUBGRADE

OUTSIDE OF ROOTBALL Tree Sapling Planting

3"MULCH, DO NOT MULCH AGAINST
TRUNK

3" SOIL SAUCER
FINISHED GRADE

REMOVE ROOT BALL WRAPPING
MATERIALS FROM TOP 12" OR 1/3 OF
BALL, WHICHEVER IS GREATER.

PLANTING SOIL

ROOTBALL DIA. UNDISTURBED OR COMPACTED
3X ROOTBALL DIA. SUBGRADE TO SUPPORT ROOTBALL

3"MULCH, DO NOT MULCH AGAINST
STEMS

REMOVE BURLAP AND ROPES FROM
TOP 1/3 OF BALL

PLANTING SOIL
UNDISTURBED OR COMPACTED

NOTES:

1. STAKE TREES ONLY WHEN CONDITIONS REQUIRE ADDITIONAL STABILIZATION, AS
DESCRIBED IN SPECIFICATIONS.

2. EXCAVATE TREE PIT AND SCARIFY EDGES TO ASSIST ROOT DEVELOPMENT.

3. SET TOP OF ROOT BALL 2 - 3" ABOVE FINISH GRADE. DO NOT BACKFILL OVER TOP OF 2X ROOT BALL SUBGRADE TO SUPPORT
BALL. ROOTBALL
4. REMOVE ROOT BALL WRAPPING MATERIALS (BURLAP, TWINE, WIRE BASKET, ETC) AFTER NOTES:
TREE IS SET IN PLACE. REMOVE SYNTHETIC WRAPPING COMPLETELY. 1.  REMOVE ROOT BALL CONTAINER. SET TOP OF BALL 3" ABOVE FINISHED
5. LEAVE MONOFILAMENT WEBBING SLIGHTLY SLACK TO ALLOW TREE TO SWAY IN THE GRADE.
WIND. 2. FOR B&B SHRUBS, REMOVE ROOT BALL WRAPPING MATERIALS (BURLAP,

TWINE, WIRE BASKET, ETC) AFTER SHRUB IS SET IN PLACE. REMOVE
Decid T P| . SYNTHETIC WRAPPING COMPLETELY.
eciduous Tree Planting 3. SCARIFY EDGES OF PLANTING PIT.

Shrub Planting

Figure 3.16a

Top: Typical details for tree and shrub plantings.
Bottom: A successfully executed tree installation.

54 Bay View Wetland Restoration



3" MULCH, TAPER AT BASE. DO NOT
MULCH AGAINST STEMS.

FINISHED GRADE

3" MULCH, TAPER AT BASE. DO NOT
MULCH AGAINST STEMS.

FINISHED GRADE

R R
SIS
RN
RILLLL

NOTE:
1. PLANT SPACING AS PER PLANTING PLAN AND PLANT SCHEDULE.

R

~——— P| ANTING SOIL

SRRRNARINRIRN SUBGRADE

N
RRRRURRRR R R
NOTES:

1. PLANT SPACING AS PER PLANTING PLAN AND PLANT SCHEDULE.
2. REMOVE CONTAINER BEFORE PLANTING.

Herbaceous Plug Planting Perennial Planting

LIVE STAKES
EMERGENT FLOATING LEAVED wlngfv“CULToT'l\'ﬁGfumo%E/[ﬁF (vP)
AQUATIC PLANTINGS -

BRUSH MATTRESS

Emergent Plants and Live Stakes

Figure 3.16b:

Top: Typical details for herbaceous plants and live stakes (a low-cost shrub installation method
utilized in restoration projects).

Bottom: Successfully installed emergent plants
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be cut away to an appropriate depth or removed
entirely. Place planting soil mix (with appropriate
mycorrhizae inoculants or other soil additives as
needed) around the root ball in layers, tamping to
settle the mix and eliminate voids and air pockets.
When the pit is approximately one-half back filled,
water thoroughly before placing the remainder

of backfill. Repeat watering until no more water

is absorbed. Trees should be watered again after
placing and tamping the final layer of planting soil
mix.

Apply 2-inch average thickness of organic mulch
extending 12-inches beyond edge of planting pit
or trench. Do not place mulch within 3 inches of

the trunk or stems.

Management Schedule

A typical management schedule for the establish-
ment of new vegetation is listed below. The schedule
indicates in which quarter of a year work should be
conducted by highlighting the quarter with bracket
symbols (Ex. 12[3]4 , work proposed should be
conducted in the third quarter of a calendar year or
between the months July, August, and September).
See Appendix 2: Maintenance and Monitoring for
more management recommendations.

Figure 3.17: Erosion control mats installed next
to a new emergent planting

Year 1

Year 2

Year 3

Year 4

Year 5

Weed Management and Site

1[2][3]4

1[2]1[3]4

1[2]1[3]4

1[2]1[3]4

10211314

Inspection

design herbicide application plan.

Assess site conditions, identify threats, ie: Phragmites, buckthorn, garlic mustard. Recommend mowing where necessary and/or

Techniques

2. | Mowing. [ 11211214 [ 11211214 [ 1121214 [ 1121314 [ 1121314
Conducted twice annually for weed control.

3. |Herbicide Management | 111203141 [ziziar  [ruisnar |ozisie [oozizia
Wick or spray application to non-native invasions, phragmites and garlic mustard, woody invasives such as buckthorn.

4. | Additional Management 112][3]4 1[2][3]4 112][3]4 112][314 1121 [314

[1Indicates the quarter of the year when activities may occur

Sand Dune Establishment

The existing “sand dune” at the Bay View Wetland
site is the result of a spoilpile of sandy fill deposited
by Michels Corporation at the border between their
lease area and the delineated wetland. Because
sandy soils are very susceptible to erosion, this
dune should be stabilized with native vegetation to
prevent its erosion into nearby marsh areas.
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Restoring a dune at this site creates an unique
ecosystem which, though once common along Lake
Michigan, is now rare in the Milwaukee area.

Temporary erosion control will be critical for the es-
tablishment of native plants in the dune area. Sand
fences and erosion control fences should be used to
slow and trap eroding sand. Sand fences are made
of wood slats with a width roughly equal to their
spacing, supported by 3” poles or 2 x 4” posts.




The wooden slats are often held together with wire.
The fences function similar to snow fences in that
sand accumulates around the base of the fence.
Once vegetation is established sand fences can be
removed.

Dune planting should begin low on the face of the
dune at the highest density in order to trap sand that
might fall down the dune face. The dune should be
planted with a mix of herbaceous and woody species
adapted to the low nutrient and fast draining dunal
conditions (Rogers and Nash, 2003).

Few invasive species were noted on the dunes. Hand
pulling of undesired species should be sufficient for
removal of invasive or undesired species.

Protect Wildlife

A review of endangered resources (ERs) near the Bay
View Wetland was conducted in 2013. The purpose
of this review was to ensure that possible risks to

ERs at the Bay View Wetland were identified early

in the master planning process. When the Bay View
Wetland moves forward into planning for construc-
tion a formal ER Review will be conducted in cooper-
ation with the Wisconsin DNR.

Prairie crayfish has been recorded within the
vicinity of the project area and suitable habitat may
be impacted by this project. This species frequents
burrows in banks of ponds, roadside ditches, small
sluggish creeks, marshes, swamps, and small arti-
ficial lakes, as well as wet pastures and flat fields

in prairies. To avoid take of this species, one of the
following options should be implemented:

* Alter the project to avoid take. Methods that can
be used to avoid take may include time of year
restrictions, avoidance of habitat, or exclusion
fencing.

» Conduct surveys at the site to determine species
presence/absence. If the Prairie crayfish is not
found on site, there will be no project restrictions
related to the Prairie crayfish. However, if surveys
are conducted and Prairie crayfish are recorded on
site, all impacts to the species must be avoided;
if impacts cannot be avoided an incidental
take permit/authorization should be applied
for. Survey results should be submitted to the
Endangered Resources Review Program.

Butler’s gartersnake is known to be present on
site. This species inhabits open-canopy wetland type
(not open water) and adjacent open to semi-open
canopy upland, including prairies, old fields and
weedy vacant lots. They also prefer low-canopy veg-
etation (<24”), although they will occupy habitats
with taller vegetation such as reed canary grass.

To avoid take, activities likely to impact this species
should take place during its non-active period of
Late November - Early March. Snake exclusion
fencing should be installed in the construction area.
The spring deadline for installing snake exclusion
fencing is March 12th. See fencing protocols for
detailed information (WIDNR 2009). To the maximum
extent possible, herbiciding should occur during the
snake’s dormant period (Nov. 6- March 15).

Figure 3.18: An example of snake fencing

www.reptilefencingco.co.uk

Seaside Spurge and Marsh Blazing Star have
been recorded within the vicinity of the project area
and suitable habitat will be impacted by this project.
To avoid take of these species and because these
plants are listed on public land one of the following
options should be implemented:

* Alter the project to avoid take of the species.
Avoidance measures would include time of year
restrictions, including construction during plants’
dormant periods (mid-November through mid-
March). The current project timeline is similar to
these avoidance dates.

» Conduct plant surveys at the site to determine
species presence/absence. If Seaside Spurge and
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the Peregrine Falcon is not found on the site as a
result of the surveys, there will not be any project
restrictions related to these species. If surveys are
conducted and the Peregrine Falcon is recorded,
protocols to avoid suitable habitat during spring
and early summer should be followed as outlined
above. Survey results should be submitted to the
Endangered Resources Review Program.

The American eel, Greater Redhorse, Striped

Shiner, and Longear Sunfish are known to occur
within the area and based on the habitat description
of the site, they are likely to occur here. There are

two options regarding this species and impacts that

theBagfView-Wetland construction ffom AprlL . may occur during the project:

th-mug'ﬂ May should be avoided Te-us 3 ° Assume that the American eel, Greater Redhorse,
apEwed Dia ) SLIReL i Sy ¥ Striped Shiner, and Longear Sunfish are present
and avoid impacts to the species by conducting
work outside of spawning periods. American eel
spawns in the ocean, so its spawning activity will
not be affected by project construction. Greater
Redhorse (spawns May or June), Striped Shiner
(spawns late May - June), and Longear Sunfish
(spawns late May - mid July, sporadic to Aug)
may benefit from conducting work on portions
of the Bay View Wetland site outside of spawning

Marsh Blazing Star are not found on site, there

will be no project restrictions related to this/

these species. However, if surveys are conducted
and Seaside Spurge and Marsh Blazing Star are
recorded on site, all impacts to the species must be
avoided.

The Peregrine Falcon has been recorded in the
vicinity of the project site and could be present in
suitable habitat areas of the site. These birds are

protected by Wisconsin’s endangered species laws, periods.

and the birds and their nests and eggs are also « Do not assume the American eel, Greater
protected under the federal Migratory Bird Treaty Redhorse, Striped Shiner, and Longear Sunfish
Act (MBTA). To avoid impacts to these listed species, are present. Surveys by a qualified biologist will
the project should follow one of the two options need to be conducted to determine if the species
below: is present. If the American eel, Greater Redhorse,

« Assume the birds are present on the site, and avoid Striped Shiner, and Longear Sunfish are not
all disturbances to the project site from early April
- late July. If the project can avoid disturbing areas
of suitable habitat for these species during this
time period, there will not be any further project
restrictions related to these species. If the project
cannot completely avoid all areas of suitable
habitat or take of the species an application for
an Incidental Take Permit Authorization can be
completed.

» Not assume the birds are present on the site
and have a qualified biologist conduct surveys
to determine if they are present (the biologist
and survey protocols must be sent to the WIDNR
Endangered and Rare Species Review Program
for approval prior to the initiation of surveys). If

Flgure‘3 20 sEvidence oﬁra,rg ﬁsh-actlwty at the
site, _Ilkh,rghgse Iongear U ﬁ _.qrrows, would:

s

mean constructlon.

L%
nesting perlods S
http://fawnriverrestoration.org/the-

58 Bay View Wetland Restoration



found on site, there will not be any restrictions
related to this species for this project. If surveys

are conducted and the American eel, Greater
Redhorse, Striped Shiner, and Longear Sunfish are
recorded, then work must be conducted outside of
the spawning period (see bullet 1). Survey results
should be submitted to the Endangered Resources
Review Program.

Actions we recommend to help conserve
Wisconsin’s rare species and high-quality
natural communities:

* A Migratory Bird Concentration Site is within
the vicinity of the project. Migratory birds are
protected under the Migratory Bird Treaty Act.
Migratory bird concentration sites are important
resting and feeding areas for birds as they fly
between their breeding and wintering grounds.
These areas also can be locations where large
numbers of migrating birds often become
concentrated due to prevailing winds and/or water
barriers. Sites are used by many different species,
both rare and non-rare. The WIDNR ER Review
program is a resource which can be utilized to
reduce potential risks to migratory birds.

» The project site is located near Lake Michigan and
the Kinnickinnic, Milwaukee, and Menonomee
River Basins. It is strongly recommended that
erosion and runoff prevention measures be
implemented during the course of the project.
Please note that erosion control netting (also
known as erosion control blankets, erosion
mats or erosion mesh netting) used to prevent
erosion during the establishment of vegetation
can have detrimental effects on local snake and
other wildlife populations. Plastic netting without
independent movement of strands can easily
entrap snakes moving through the area, leading to
dehydration, desiccation, and eventually mortality.
Netting that contains biodegradable thread with
the “leno” or “gauze” weave (contains strands that
are able to move independently) appears to have
the least impact on snakes and should be used in
areas adjacent to or near any waterbody.

Fish Passage

Much like people, fish have difficulty sustaining the
high velocity swimming speed required to swim

upstream in fast moving water. Northern pike, the
key species of interest for this project, have diffi-
culty swimming through shallow flowing water
greater than 2 fps and up slopes greater than 2%.
Unlike Chinook salmon and other salmonids capable
of leaping up to 8-feet beyond abrupt barriers,
Northern pike do not exhibit any leaping behavior.

The watershed upstream of the estuary and culvert
is relatively small and intermittent such that fish,
other aquatic life and wildlife would not be expected
to encounter high and sustained volumes and ve-
locities through a reasonably sized culvert. Rather
than being driven by stormwater the hydrology of
the Bay View wetland will be dictated by the ebb and
flow of Lake Michigan water levels. Lake water levels
will fluctuate regularly due to seiche effects, and

Figure 3.21: Northern pike need habitat with

shallow slopes and low-velocity flows
upload.wikimedia.org

could fall as much as 2.4 feet by 2030 due to climate
change(page 18). Therefore, the biggest potential
impediment to fish passage at this site is insuffi-
cient water level rather than high stream velocity
(Wawrzyn, 2013).

Numeric Guidelines

Water depth in the culvert should be a minimum

of six inches to allow fish passage. The finished
stream bed grade at the culvert is four feet below
the current average Lake Michigan water level. This
should allow ample depth for fish passage, even in
the event that lake levels fall due to climate change.

The top of the culvert should be 3 feet above the
average water depth to prevent the culvert from
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Figu.re 3.22:'An example of a perched culvert,
which does not allow fish

becoming fully submerged and causing flow to
become pressurized. This may require raising the
grade of the road 1 foot to create sufficient depth for
the road subbase (approximately 2 ft).

A bottomless culvert is preferable to traditional
circular or box culverts. The bottomless design
allows the stream channel to continue unimpeded
through the culvert, making it easier for fish, other
vertebrates such as reptiles and amphibians, and
invertebrates to pass through. It also helps prevent
erosion at the downstream end of the culvert.
Excessive scour at the culvert mouth due to high
velocity flows in traditional culverts can cause the
stream channel to erode until its bottom elevation is
below the bottom lip of the culvert, making it impos-
sible for fish to swim through.

If a bottomless culvert is not possible, the culvert
bottom should be buried at least 6 inches or
10-20% of the culvert depth below the stream bed,

pen bottom eulvert or bridge
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whichever is greater. If the 10 feet of recommended
culvert width is not feasible with a single circular or
box culvert, multiple culverts of smaller size can be
used. For example, two 5 ft pipe culverts could be
buried 10” below the stream bed to achieve a total
width of 10 feet.

Construction of the new culvert should occur
outside of typical fish migration and spawning times.
In Southern Wisconsin, most fish spawn between
March and June. Construction should be completed
by mid-September to allow time for seeds to
germinate and stabilize soils. Bare soil should not

be allowed to persist into the winter months which
can cause severe erosion issues and negatively
impacting water quality and fish health.

Further information about the design of culverts
for fish passage can be found in the document “Fish
Friendly Culverts: Proper Design, Installation and
Maintenance Can Protect both Roadways and Fish.”
(UWM Extension in cooperation with the WI DNR).

Bridge Aesthetics

The culvert‘bridge’ will be an important portion

of visitors' first impressions of the site if they first
encounter it by boat. It is important that the bridge
facade signal the beginning of a new experience
that is separate from the boat landing at skipper
buds. While the culvert will not be a true bridge, its
construction should mirror the aesthetic of a bridge
as much as possible as opposed to a traditional
concrete culvert. The bridge facade should be con-
structed of either brick or natural stone characteristic
of the natural surroundings, material patterns of the
region, and historical significance of the site. Railings
on the top of the bridge will be required to insure
visitor safety, but should be designed to contribute
to the aesthetic goals of the bridge.

Access

The bridge will need to provide access for pedes-
trians and vehicles. For this reason careful thought
should be given to providing appropriate separation
of uses. While it is expected that during times when
large industrial equipment is crossing the bridge it
will be closed to pedestrian access it is likely that
light truck traffic from the Gillen operation and pe-
destrian traffic may occur on the bridge at the same
time. Grade separation, speed control, and signage
will all be required to ensure safe passage.



Channel South Bank Design Options

There is 9" of rise and 8’ of run needed on the south bank between the south edge of the channel and the
north edge of the proposed pedestrian access. The proposed access in this area is only expected to be 5’
wide with the south edge adjacent to the limit of grading.

Option A has hardscaped steps to allow water access which would be planted intermittently to soften the
edge.

Option B shows the dimensions if a single retaining wall beneath a 3:1 slope is used to stabilize the south-
ern bank. This option would require a 6 foot retaining wall at the channel’s southern edge . This option
reduces overall fish habitat in the channel.

CHANNEL ELEVATION LooluNG €AST

Option A:
Hardscape steps with
intermittent planters

y =4l

------

Option B:
6’ wall, longest 3:1 slope

o' Chmungy *
Figure 3.24 (Pages 61 & 62): Early design explorations of options for the south bank of the channel at

the Bay View Wetland that flows between the fish passage culvert and the Kinnickinnic River. These

concepts will be further refined in the next phase of design.
Restoration Design 61



Option Cshows an alternative design which shortens the 3:1 sloping bank in favor of creating an emer-
gent wetland edge at the base of the southern slope. This option does not sacrifice shoreline fish habitat. It
also reduces potential safety hazards by shortening the maximum retaining wall height.

Option D is a revisioning of earlier stepped concepts for the southern edge. Whereas previously the steps
were hardscape with intermittent planters, in option D the hardscape has been replaced with stormwater
treatment swales that would accept water from the trail and plaza area. This option also extends the emer-
gent wetland edge to three feet and reduces safety hazards due to high retaining walls.

All of the options for the southern edge would require a safety rail and could utilize trees as illustrated in
option D.

Recommended: Option D would create a planted bank, reduce safety hazards due to
high retaining walls, provide fish habitat, and add stormwater treatment functionality
to the channel’s southern edge.

e
Option C:
Emergent edge with
4’wall and shortened 3:1
slope

—kee Arees
ol
i H Ped. acce 19
Option D:
Emergent edge with
stepped stormwater treat- -
ment swales &
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Bridge/Culvert Design Options
A ten foot span would allow ample room for fish passage when the new culvert is installed at the Bay View
Wetland.

An arching culvert with a ten foot span will have a radius of five feet. Given that the channel will likely be
four feet deep on average, this does not provide enough clearance between the top of the span and the top
of the water to account for fluctuations in water level.

Recommended: A box culvert with a ten foot span, seven foot height and an open
bottom. This option will allow sufficent room for water levels to fluctuate beneath the
bridge span.

* k
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Figure 3.25: Early design explorations of dimensions for the culvert at the Bay View Wetland. These
concepts will be further refined in the next phase of design.
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Project Evaluation

Description of Scientific Merit

Once established, the Bay View Wetland will be

the only known coastal seiche wetland restored in
Milwaukee. It will also contain six other distinct eco-
systems native to Milwaukee: a riparian shrubland,
wet meadow, seepage pond, floodplain forest, sand
dune, and mesic prairie. The diversity of ecosystems
proposed within a relatively small project area (17.65
AC) gives the Bay View Wetland the opportunity to
be a flagship site for the study of restoration science
in Milwaukee.

Restoration at the Bay View Wetland will have to
overcome significant challenges to achieve a high
quality restoration. Safeguards will be in place at all
steps of the restoration process to help the project
surmount these pitfalls. If successful these methods
can be employed at other urban sites which face
similar challenges.

Figure 3.26: The industrial context at the Bay
View Wetland makes it a good testing ground
for best practices in urban ecosystem
restoration
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Control Invasive Species and Establish Native
Vegetation

Invasive species are pervasive at the Bay View
Wetland site. The Common Reed (Phragmites
australis) is particularly extensive, providing nearly
100% cover in some site locations. Other invasive
species at the site include:

Latin Name Common Name

Achillea millefolium Yarrow

Alliaria petiolata Garlic Mustard
Centaurea maculosa Spotted Knapweed
Cichorium intybus Chicory

Cirsium arvense Field Thistle
Cirsium vulgare Bull Thistle

Daucus carota Queen Anne’s Lace
Dipsacus sylvestris Common Teasel
Melilotus alba White Sweet Clover
Pastinaca sativa Wild Parsnip

Phalaris arundinacea Reed Canary Grass

Poa pratensis Kentucky Blue Grass

Rhamnus cathartica Common Buckthorn
Rumex crispus Curly Dock
Typha angustifolia Narrow-Leaved Cattail

The maintenance plan outlined in Appendix 2 of the
Bay View Wetland Master Plan offers adaptive main-
tenance plans for five to ten years of care for the res-
toration site. This plan will control invasive species
populations so that native plants have a chance to
establish at the site.

Numeric goals for minimum percent cover of native
species and maximum cover of invasive species

will be determined in the next phase of design. The

following is an example of a goal structure for vege-
tative cover that could be employed at the Bay View
Wetland:

» Two full growing seasons after provisional
acceptance the seeded areas will meet or exceed
95% plant cover. 20% of planted species should
be found at the site. In addition, non-native and/
or invasive native species shall collectively not
comprise greater than 30% relative cover in each
community.

« If after two full seasons the seeded areas are not
meeting this criteria a remedial action plan should
be developed to address failed seeding areas.



Return of Native Fauna

The Bay View Wetland anticipates providing habitat
not only for northern pike and other fish, but also
for a host of other wildlife such as frogs, snakes, and
birds.

The master plan for the wetland recommends that
habitat and wildlife monitoring protocols be institut-
ed at the site to determine whether wildlife does in
fact recolonize the site. To prevent harm to wildlife
which are currently located at the site the southern
half of the site’s forested wetland and a fifty foot
wide swath of wet meadow will remain un-graded.
This will ensure that wildlife have a refuge at the site,
even during the construction of the restoration.

Construction activities will be timed so as not

to coincide with wildlife breeding schedules as
described in the restoration action plan. Appropriate
exclusion fencing will also be utilized to minimize
harm that could befall wildlife when construction
occurs.

One of the largest potential impediments to estab-
lishing a fish population at the Bay View Wetland is
falling lake levels due to climate change (page 18).
Within the next 30 years some models predict that
Lake Michigan could fall over two feet.

To ensure that fish are able to inhabit the site despite
falling water levels, wetland benches and long
shallow slopes will be graded at the edges of the
wetland. This will ensure that wetland vegetation
can establish at the edge of the waterbody regard-
less of its longterm levels.

Figure 3,27: Existing debri‘sm_ure;
Bay View Wetland site

The planned average depth of water at the Bay View
Wetland once it is constructed is three to four feet.
Even if water levels fall another two to three feet in
the next thirty to fifty years, sufficient water depth
will be available for fish to pass freely into the Bay

View Wetland.

Pollution

Pollution of the Bay View Wetland is a potential
concern. This pollution could be introduced when
the seiche effect brings debris into the site from

the Kinnickinnic River. To counteract this effect
volunteer events could be hosted to pick up trash
at the wetland. The University of Milwaukee and the
Milwaukee Riverkeepers are both examples of the
types of organizations which have been involved in
the Bay View Wetland'’s planning who would have
the capacity to organize such events.

The industrial context of the site’s watershed, con-
taminated soils, and anticipated development on

a portion of the site itself could cause unwanted
stormwater runoff into the seiche wetland if not
properly planned for. To counteract these effects the
seiche wetland will be protected by the following
fale-safes:

» Soil contamination on-site will be treated or
contained by a Remedial Action Plan

» The wetland will be surrounded by shallow
swales within the wet meadow designed to slow
and infiltrate any stormwater that makes its way
through the site before it has a chance to enter the
seiche wetland.

» The mesic prairie and floodplain forest planned
for the southern portion of the site will have very
low rates of runoff. Most of the industrial areas
adjacent to the Bay View Wetland do not drain
onto the property.

* The flow of stormwater from industrial areas that
do drain to the Bay View Wetland will be controlled
by dense shrub plantings and/or berms on the
site’s northern edge.

* Future development at the site will be controlled
by covenants which ensure that it treats and
infiltrates any stormwater runoff within the
development footprint.
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The evolution of the Bay View
Wetland site, since the founding
of the City of Milwaukee, is one from
marsh land to industrial land.

The restoration of this small parcel
- an effort to retain a Lake Michigan
wetland remnant - has focused
primarily on the ecological aspects
of land and habitat reclamation.

This portion of the project will,
instead, focus upon the social
aspects of land and habitat
reclamation.

What does it mean to reintroduce a
human aspect into the landscape?

How does physical design influence
the personal experience?

Ideas of context, exploration,
discovery, and the ephemeral
experience are maintained - even
heightened - through the simple,
very human act of walking in the
landscape.

66 Bay View Wetland Restoration

4.VISITOR EXPERIENCE

yAmaval

Figure 4.1: Historic 1836 1935
Views of the Bay View 1370 1962
Wetland region 1900 1984



FAA 1A S
X On Walking

“Only by walking the land, fully
engaged and immersed as we read
carefully and deeply, can we
know a p

Ben Jacks,

“Reimagining Walking: Four Practices”
Journal-of Architectural Education
February 2004
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The Views

Cream City Brick Nidera Grain Elevator
Warehouse . /
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Allis Complex

Figure 4.2

To emphasize the industrial context of the Bay View Wetland site, views to 3 important industrial
complexes will be highlighted from the top of the mounds - the Nidera grain elevators to the
northeast, the cream city brick warehouse to the west, and the Allis complex to the southwest.
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The Ephemeral Experience

Another aspect that makes the
Bay View Wetland site unique is
the ephemeral quality of much of
the landscape.

Seasonality coupled with low
human use, has, in the past,
allowed for fluctuations of the
vegetation and terrain that may
last only briefly.

This sense of fleetingness, unique
to an environment that is essen-
tially unbuilt, shall be maintained,
specifically through the very
careful creation of trail networks
traversing the site.

Some linkages within the
network will be subject to
seasonal highs and lows and
temporary inundations.

The ephemeral experience.
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Exploration and Discovery

The experience of wandering
through dense vegetation in

an environment which seems
almost untrodden is part of what
makes the Bay View Wetland site
experience so unique.

A sense of exploration and the
excitement of discovery....of a
slightly worn path, a sudden
opening onto an industrial relic,
a hidden pond....this is what
defines the experience today.
And this is what should define
the experience in the future as
well.

This design will aim to maintain
areas of enclosure juxtaposed
with sudden exposure.

Maintaining the ability of the
visitor to be lost in a nature that
is delicately folded into the urban
surroundings.

Exploration and discovery.
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The Context of (Industrial) Enclosure

One very distinct feature of the
Bay View Wetland site is its highly
industrial context.

As discussed earlier, views
form the mound will highlight
important built industrial
complexes which give the site
its specific and unique sense of
place.

Industry encloses the site - both

active and remnant - and creates
a truly unique frame for an eco-

logical restoration.

The pedestrian network will pass
through the site, delving deep
into the nature and resurfacing at
pivotal moments to expose the
urban and built boundaries.

A secret garden of sorts.

The context of (industrial)
enclosure.
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Site Design
Option A (Recommended)

™ T Delineated Wetland
L — 4 Boundary

_____

_____ Development Site

l Proposed Buildings

E Stewart St
Figure 4.3
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The main trail, constructed of compacted gravel,
provides an accessible route from the bus turn
around and street parking up to the visitor
pavilion. The trail widens at specific points,
offering vantage points and gathering spaces.
The main trail culminates at the northern edge
of the mounds where the visitor pavilion sits
overlooking the seiche wetland complex. This
main trail offers a variety of overlooks toward
the existing industrial context while still sub-
merging the visitor into a nature experience
dominated by the upland prairie and savanna
vegetation that covers the hillside.

From the main trail, an accessible switchback
and spur connect to the boardwalk which
weaves around the southern edge of the
wetland habitat area. The boardwalk has a
sinuous design with 2 enlarged areas for groups
to stop and for people to sit yet still be a part

of the boardwalk. The boardwalk is also easily
accessed from the on-street parking and is
linked over the culvert to the urban open space
along the south edge of the channel. This small
piece of boardwalk offers the visitor a chance to
be surrounded by the lowland seiche habitat,
however the impact is slight enough that the
majority of the delicate seiche and amphibian
habitats are left viewable though untouched.

This trail network option illustrates a minimal
trail development while still allowing for varied
and interesting user experiences.

Accessible boardwalk loop around
wetlands (.1 mile)

Accessible compacted gravel main trail
(.3 mile total )

Gathering space

Gravel bus turn around parking on
street

Figure 4.4: Option A Trails



Site Design
Option B
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,,,,, Development Site

| Proposed Buildings

E Stewart St
Figure 4.5
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The main trail, again constructed of compacted
gravel, provides an accessible route from the
bus turn-around and street parking up to the
visitor pavilion and continues on through an
enlarged loop which carries the user deeper
into the natural habitats and through the
lowland floodplain forest restoration area. The
trail widens at specific points, offering vantage
points and gathering spaces. The main trail
culminates at the northern edge of the mounds
where the visitor pavilion sits overlooking the
seiche wetland complex. An accessible spur
offers quick connection to the boardwalk in
the north while an accessible switchback at the
south allows users to traverse down the hillside
into the forest thicket, again connecting to the
boardwalk on the eastern edge of the wetland
area.

The boardwalk has a sinuous design with 2
enlarged areas for groups to stop and for people
to sit yet still be a part of the boardwalk. The
boardwalk is also easily accessed from the
on-street parking and is linked over the culvert
to the urban open space along the south edge
of the channel. This stretch of boardwalk offers
the visitor a chance to be surrounded by the
lowland seiche habitat as well as the unique op-
portunity to view the amphibian pond habitat
more closely. The northern edge of the wetland
as well as the dune complex are viewable from a
distance though still remain untouched.

Trail alignments may be modified in the next
phase of design to respond to refinements in
final grading design and site programming.

.

Accessible boardwalk loop around
wetlands (.15 mile)

Accessible compacted gravel main trail
(.4 mile total )

Gathering space
Gravel bus turn around

Parking on street

Figure 4.6: Option B Trails



Site Design
Option C

™™ 7 Delineated Wetland
L — 4 Boundary

_____

_____

,,,,, Development Site

l Proposed Buildings

E Stewart St

Figure 4.7
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The main compacted gravel trail provides an
accessible route from on site parking up to

the visitor pavilion. The trail widens at specific
points, offering vantage points and gathering
spaces. In this option, the visitor pavilion is
shown at the southern edge of the site acting as
a gateway to the main trail. A gathering space
under the trees at the northern edge of the trail
offers the same vantage point over the wetlands
as the pavilion in previous options. Informal
seating stairs, which blend into the hillside, offer
vistas down towards the wetlands.

From the main trail, an accessible switchback
connects to the boardwalk loop which snakes
around and through the wetland habitat areas.
The boardwalk has a sinuous design with 3
enlarged areas for groups to stop and for people
to sit yet still be a part of the boardwalk as

well as one large program space which acts as
backdrop for the informal seating stairs. The
loop is also easily accessed from the parking
area and is linked over the culvert to the

urban open space along the south edge of the
channel.

Another switchback to the south provides views
to the Allis complex and access down through
the floodplain forest with potential ephemeral
trail connections (dotted) further into the
southern part of the site. These ephemeral
trails, constructed of bound gravel, maintain
the aesthetic of the design while offering a

durability able to withstand periodic inundation.

Option C demonstrates a more extensive trail
network, circling through and around most

of the restored habitats across the site which
allows for varied uses and captures the atmo-
sphere of the site with the ability for very private
and contemplative experiences.

Accessible boardwalk loop around
wetlands (.25 mile main loop + .1
mile outer spur)

Accessible compacted gravel main
trail (.47 mile total )

Accessible bound gravel ephemeral
trail (.33 mile total (as shown))

Gathering space
Program space
Informal seating stairs in hillside

Gravel parking and bus turn around
6 spaces + 2 accessible

Figure 4.8: Option C Trails



THE MAIN TRAIL THE EPHEMERAL TRAILS

blandy.virginia.edu

1“?"“ .

IroquoisNWR (www.cnyhiking.com)
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THE BOARDWALK THE INFORMAL SEATING /
THE PARKING AREA

www.americantrails.org_ e 4 Botanischer Garten UniversitatZurich (commons.wikimedia.org)

%,
www.americantrails.org www.everedge.cz
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Trails and paths for this project will be expected to

meet the 2010 American’s with Disabilities Act (ADA).

The essential guidance of which is as follows:

Each facility or part of a facility constructed by, on
behalf of, or for the use of a public entity shall be
designed and constructed in such manner that the
facility or part of the facility is readily accessible to
and usable by individuals with disabilities, if the
construction was commenced after January 26,
1992.

All trails and walks shall provide curb ramps where
they meet or intersect with curbs on public and
private roads, streets, or parking lots with the
following characteristics:

Newly constructed or altered streets, roads, and
highways must contain curb ramps or other sloped
areas at any intersection having curbs or other
barriers to entry from a street level pedestrian
walkway.

Walk surfaces shall meet the following
guidance:

Access shall be provided to all spaces considered
to be special or unique unless demonstrated to
be impractical.

Shall be stable, firm, and slip resistant.

The running slope of walking surfaces shall not
be steeper than 1:20.

The cross slope of walking surfaces shall not be
steeper than 1:48.

Where changes in level are permitted in floor or
ground surfaces, they shall not exceed Y4 inch
(6.4 mm) high maximum (this does not include
areas of sport activity or animal containment
areas).

The clear width of walking surfaces shall be 36
inches (915 mm) minimum.

The clear width shall be permitted to be reduced
to 32 inches (815 mm) minimum for a length

of 24 inches (610 mm) maximum provided
that reduced width segments are separated
by segments that are 48 inches (1220 mm)
long minimum and 36 inches (915 mm) wide
minimum.

An accessible route with a clear width less than
60 inches (1525 mm) shall provide passing
spaces at intervals of 200 feet (61 m) maximum

Passing spaces shall be either: a space 60 inches
(1525 mm) minimum by 60 inches (1525 mm)
minimum; or, an intersection of two walking
surfaces providing a T-shaped space where the
base and arms of the T-shaped space extend

48 inches (1220 mm) minimum beyond the
intersection.

Handrails shall be provided along walking
surfaces with running slopes not steeper than
1:20.

The following edited content from the Nation Trails
Training Partnership (www.amerciantrails.org)
provides additional notes regarding the develop-
ment of trails for recreational areas under the current
ADA requirements:

A trail is “a route that is designed, designated, or con-
structed for recreational pedestrian use or provided
as a pedestrian alternative to vehicular routes within
a transportation system.”

The accessibility guidelines apply to those trails
which are designed and constructed for pedestrian
use. These guidelines are not applicable to trails
primarily designed and constructed for recreational
use by equestrians, mountain bicyclists, snowmobile
users, or off-highway vehicle users, even if pedestri-
ans may occasionally use the same trails. However,

a multi-use trail specifically designed and designat-
ed for hiking and bicycling would be considered a
pedestrian trail.

Accessibility guidelines apply to trails used as non-
motorized transportation facilities for bicyclists and
skaters as well as pedestrians. However, bicyclists
and skaters have design needs which exceed the
minimum guidelines for trails. In some cases, the
AASHTO Guide (1999) may require a greater level
of accessibility than the ADA trail guidelines. The
appendix of the Access Board report compares the
AASHTO guide with the ADA trail guidelines.



Paving is not required, as long as the surface is “firm
and stable” While handrails and edge protection are
not required, they may be provided and should meet
appropriate standards.

The proposed guidelines apply only to trails that
“connect to an accessible trail” or “designated
trailhead.”

Tread Obstacles: 2" high maximum (up to 3" high
where running and cross slopes are 5% or less)

Cross Slope: 5% max.

Running slope (trail grade) meets one or more of
the following:

5% or less for any distance.

up to 8.33% for 200" max. Resting intervals no
more than 200’ apart.

up to10% for 30’ max. Resting intervals 30’
up to 12.5% for 10’ max. Resting intervals 10..

No more than 30% of the total trail length may
exceed a running slope of 8.33%.

Signs shall be provided indicating the length of
the accessible trail segment.

While the proposed accessibility guidelines address
the special circumstances where designers and
operators may not be able to achieve accessibility,
they are encouraged to always provide access to the
greatest extent possible. Departures from specific
accessibility guidelines are permitted for any portion
of the trail where compliance would:

Cause substantial harm to cultural, historic,
religious, or significant natural features or
characteristics;

Substantially alter the nature of the setting or the
purpose;

Require construction methods or materials that are
prohibited by Federal, State, or local regulations or
statutes; or

Not be feasible due to terrain or the prevailing
construction practices.

An unedited version of this content can be found at
the American Trails website (www.americantrails.org/resources/
accessibIe/ADASummFebOO.htmI) .

Lastly, the following guidance from the 2011 Virginia
Greenways and Trails Toolbox provides additional
recommendations we believe are appropriate for
this project. The content has been edited:

Easy

Moderate

Width

48 inches

36 inches

Passing Spaces

200-foot maximum
interval

300-foot maximum
interval

Maximum grade

8 percent (1:12
slope)

10 percent (1:10
slope)

Sustained
running slope

5 percent (1:20)
maximum

5 percent (1:20)
maximum

Distance allowed
at maximum

30 feet maximum

50 feet maximum

grade

Cross slope 3 percent (1:33) 3 percent (1:33)
maximum maximum

Clear head space | 80 inches 80 inches

Rest areas/
Landings

400-foot maximum
interval

900-foot maximum
interval

Edge Protection

Provide 4-in. curb

Provide 4-in.

locations

and Curbs on downhill trail curb at difficult
landings locations & at
landings
Handrails Provide 34"-38" Provide 34"-38"
railings at difficult | railings at

dangerous or
difficult locations
& at bridges

Level Changes

2 inch maximum

2 inch maximum

Surface

Hard, skid resistant
surface

Very firm,
compacted,
skid-resistant
surface

Access treatments at this project may include board-
walks, trails, benches or other such overlooks for

viewing or respite.




Site Design

Views

Figure 4.9: Prairie Trails
View from the accessible trail looking north over the upland savanna

: ///
LEIgU u‘z:#m_.-! tiand B f-;’ N A
View from the accessible boardwalk looking south over the wetlands toward the pavilion and
savanna hillside

These artist’s impressions of the site design are for illustrative purposes and are not intended to represent the exact size or placement of design elements.
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Desigh Components

INTERPRETIVE INSTALLATIONS

CHANNEL DESIGN

VEGETATION

CONCEPTUAL GRADING

VISITOR PAVILION

SUSTAINABLE DEVELOPMENT

Figure 4.11: Layers of the Bay View Wetland Site Design
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The development site sits at the southwest
corner of the Bay View Wetland site. It is nestled
to the north by a mound of prairie and is
separated from the parking and entrance area
by a shallow depression that would act as a
stormwater barrier between the development
site and the park system.

100 feet of frontage along Marina Drive and 325
feet of frontage along the future rail corridor

(or street continuation) provide a hold at the
southwest corner of the site.

The total area (as shown) is approximately 1.5
acres dedicated development land with an
additional 0.5 acre adjunct parcel. This parcel
is considered ‘flex space’and would be granted
development authority or not as determined
by the Port of Milwaukee based on the type of
development proposed.

Regulations should be developed governing the
specifics of any potential development in accor-
dance with Port of Mllwaukee ideals that reflect
the delicate nature of the protected wetland
environment.

As a starting point, regulations regarding
percent hardscape (developed area) versus
percent softscape (green area) should be estab-
lished.

It is recommended that, within the 1.5 acre
development parcel, no more than 1 acre

be alloted to hardscape or developed/built
land use. This includes all building footprints,
driveways and access roads, parking facilities,
outdoor storage areas, walkways and any other
paved surfaces.

It is also recommended that all paved areas
should be constructed to the highest standards
allowing for maximum stormwater infiltration
and minimum runoff. This is of particular impor-

tance to ensure environmental integrity of the
wetlands.

The 0.5 acre softscape should be designed in
accordance with the aesthetic of the restored
wetland complex. The integration of native
vegetation is recommended. Stormwater man-
agement techniques such as rain gardens and
bio-swales should be utilized where appropriate
to maintain all stormwater within the develop-
ment parcel. More specific guidelines would be
developed to guide the design process.

It is recommended that the 0.5 acre adjunct
parcel, the ‘flex space; if utilized, may contain the
majority of the stormwater management areas
or greenspaces as long as the total hardscape or
developed area does not exceed 1.3 acres.

The architecture of any buildings should be
subject to the approval of the Port of Milwaukee
and/or any other operational partners. It is
recommended that building regulations be
developed which encourage the aesthetic of the
area without overwhelming the ecosystem res-
torations. A clear sight line should also be main-
tained from the corner of Marina Drive and E
Stewart Street to the visitor pavilion or trail head
as the function of the site beyond the develop-
ment area shall not be obscured.

Itis also recommended that walkways within the
development parcel interact, in some way, with
the trail network to encourage intermingling of
business and recreational uses.



Situated in the same location as the 1.5-2 acre
site, a 4 acre development parcel is shown.

310 feet of frontage along Marina Drive and 545
feet of frontage along the future rail corridor (or
street continuation) provide an even stronger at
the southwest corner of the site.

As with the 1.5-2 acre development, regulations
should be developed governing the specifics

of any potential development in accordance
with Port of Milwaukee and ideals that reflect
the delicate nature of the protected wetland
environment.

As a starting point, regulations regarding
percent hardscape (developed area) versus
percent softscape (green area) should be
established.

It is recommended that, within the 4 acre devel-
opment parcel, no more than 3 acres be alloted
to hardscape or developed/built land use. This
includes all building footprints, driveways and
access roads, parking facilities, outdoor storage
areas, walkways and any other paved surfaces.

It is also recommended that all paved areas are
constructed to the highest standards allowing
for maximum stormwater infiltration and
minimum runoff. This is of particular importance
to ensure environmental integrity of the
wetlands.

The 1 acre softscape should be designed in
accordance with the aesthetic of the restored
wetland complex. The integration of native
vegetation is recommended. Stormwater
management techniques such as rain gardens
and bio-swales should be utilized where
appropriate to maintain all stormwater

within the development parcel. More specific
guidelines would be developed to guide the
design process.

The architecture of any buildings should be
subject to the approval of the Port of Milwaukee
and/or any other operational partners. It is
recommended that building regulations be
developed which encourage the aesthetic of
the area without overwhelming the ecosystem
restoration. A clear sight line should also be
maintained from the corner of Marina Drive
and E Stewart Street to the visitor pavilion or
trail head as the function of the site beyond the
development area shall not be obscured.

Itis also recommended that walkways within the
development parcel interact in some way with
the trail network to encourage intermingling of
business and recreational uses.



Sustainable Development

Comparison

potential future development

H W

Figure 4.12: 1.5-2 Acre Development Site

potential future development
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E

Figure 4.13: 4 Acre Development Site

86 Bay View Wetland Restoration

-——a

I
o 0.5 acre
potential
developmet
addition

t

—_—————s
100' frontage

~—_

\
|
1
|
1
rh
|
!
|
|
1
|
1
1
]

S~

____________________________

4 acre development site




Sustainable Development
Concept 1

1.5 acre development

Concept 1 is an example of how this site might
be developed. As shown, the single building
development occupies 1.5 acres of the develop-
ment area including all access roads, walkways,
and parking areas as well as the recommended
minimum .5 acre green space.

A small wetland complex on the north side of
the building acts to collect and hold stormwater
which may be harvested for irrigation or green

building uses. The minimal building footprint
is offset by a green roof and ample outdoor
program space.

A boardwalk linkage over the stormwater
wetland connects to the trails across the site.
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Sustainable Development
Concept 2

2 Acre Development

Concept 2 is another example of how this

site might be developed with a slightly larger
footprint. As shown, the multiple building de-
velopment occupies 2 acres of the development
area including all access roads, walkways, and
parking areas as well as the minimum recom-
mended .7 acre green space.

A small wetland complex in the center of this
small campus acts to collect and hold storm-

water and runoff which may be harvested for
irrigation or green building uses.

The building footprints are offset by a green roof
and ample outdoor program spaces which are
linked via a trail system.

A proposed connection to the larger trail system
in the public space is shown.

evelopment Plan Example

88 Bay View Wetland Restoration



Sustainable Development
Concept 3

4 Acre Development

Concept 3 is an example of how a 4 Acre de-
velopment site could be developed. As shown,
the 2 building development occupies 4 acres

of the development area including all access
roads, walkways, and parking areas as well as
the minimum recommended 1 acre green space.
A large wetland complex in the center of this
campus acts to collect and hold stormwater and
runoff which may be harvested for irrigation or

P

Figure 4.16: 4 Acre Conceptual Develop
AT

green building uses. The large size and location
allows for management of any water not held by
green roofs and permeable paving.

The large building footprints demonstrate the
ability to house larger scale green manufactur-
ing or a large corporate headquarters. A small
break-out space is located across the ponds,
linked via a trail network which is connected to
the trails in the public space as well.
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Sustainable Development
Student Architectural Work

Design Inspiration

Students at the University of Wisconsin-
Milwaukee School of Architecture and Urban
Planning explored conceptual designs for
industrial buildings at the Bay View Wetland
site as part of their academic studies during the
Spring of 2013.

Joel Koeppen, Student

Spring 2013 Architecture 825: Comprehensive Studio
Adjunct Professor Ash Lettow

Many of the student concepts experimented
with ways that a building could interact with its
surroundings and blur the line between indoor
and outdoor space for the site’s visitors.

Kelly Yuen, Student

Spring 2013 Architecture 825: Comprehensive Studio
Adjunct Professor Ash Lettow
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Jimmy Sequenz, Student

Spring 2013 Architecture 825: Comprehensive Studio
Adjunct Professor Ash Lettow
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Sustainable Development

Precedent 1

Center for Global Conservation

Bronx, New York

The Center for Global Conservation is nestled
into the northwest corner of the Bronx Zoo's
New York City Parkland.

The LEED Gold building was sited to respect
existing natural elements on the site such as
rock outcroppings and significant vegetation.
The delicate placement of the building allowed
for much of the existing habitat, and the animal
populations that inhabited the landscape,

to remain intact. It is not uncommon for
employees to see wild turkeys and muskrats
from the building terraces. The building is
situated to maximize daylighting and cross-
ventilation. Ramped ground planes allow each
floor of the building to open onto the native
vegetation green roof system. The building

site interacts with the rest of the parkland as
well. Park visitors pass close by the building
which appears tucked into the woods. Gentle
topography guides visitors to the entrance and
the public is welcome to use outdoor dining
spaces and explore the property.
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Sustainable Development

Precedent 2

Rio Salado Audubon Center

Phoenix, Arizona

The Audubon Center building sits at the heart of
a massive restoration effort along the Rio Salado
River. The siting of the building allows the visitor
to be immersed in the river restoration while
focusing on education and experience.

The site, a former sand and gravel operation,
was designated a brownfield. The LEED
Platinum facility is powered by solar and utilizes
on-site water recycling providing all that is
needed to irrigate the 110,000 square feet of
native vegetation. The water system also treats
420,000 gallons of stormwater annually, com-
pletely eliminating the connection to the city
sewer system.

Over 75% of the site underwent extensive
restoration. Many volunteers contributed to the
planting efforts and the site now boasts over
200 bird species.

www.archdaily.com

www.archdaily.com
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Sustainable Development

Precedent 3

Hocking College Energy Institute

Nelsonville, Ohio

This LEED Platinum Energy Center is part of the
Logan Campus at Hocking College.

To take advantage of it’s location, the building

is sited north-south to allow for maximum
daylight harvesting. The building has a green
roof, building integrated photovoltaics and solar
thermal units. It is estimated that the unique
design will cost just half as much to operate
annually when compared to a standard building.
Wind generators add to this energy saving
mission.

The surrounding landscape is native grasslands
wetlands, and sunflower fields.

Www.é_esigngrc')up.us.cdm
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The visitor pavilion is situated
on the level plateau of the main
trail system. In Options A and B,
the pavilion is nestled between
the 2 hill peaks creating a sense
of enclosure while at the same
time framing the vistas onto the
seiche wetlands. This location
heightens the exploration and
discovery atmosphere of the
site as all is not immediately
revealed from arrival at the
main traffic intersection. In
Option C, the location, elevated
slightly above Marina Drive and
the development site, allows
for easy visual access from

the main vehicle paths. This
location gives the structure a
beacon-like status, allowing the
functionality of the wetland
park complex to be seen apart
from and above the future
development area. In essence,
both functions are visible from
the corner allowing both to
benefit from the valuable real
estate.

The following pages
demonstrate examples of
pavilion or shelter structures
across a range of styles and
functions, from open air
shelters to semi-enclosed
shelters to enclosed shelters or
buildings to semi-subsurface
buildings (which could include
earth structures or buildings
set into the hillside).

Figure 4.18: As shown with site design Option A and Option B
s N

N\
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Figure 4.19: As shown with site design Option C
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ENCLOSED SHELTER or SEMI-SUBSURFACE BUILDING
BUILDING
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The grading of the site utilizes the clean fill that
is currently mounded on site to create a 1-2’
clean cap atop the dredge material removed
during the creation of the wetland habitats.

Remaining clean fill will be used to create the
mound system seen in the schematic grading
plan at left. The current mound placement is
generally maintained as it is a valuable feature
of the site and allows for unique vantage points
to the industrial context.

The mound essentially levels off at 10" (above
average lake water level). This plateau is the
main platform of activity including gathering
spaces with direct views toward the specific
industrial complexes and the entrance to and
groundfloor level of the visitor pavilion.

The mound is broken into an eastern and
western ascent on either side of the main
pathway. These steep hillsides, which will
sometimes take the form of walls (as pictured
under the Trail Network section) provide a
unique sense of traversing through an
excavated space which further enhances the
feeling of exploration and discovery already so
prevalent throughout the site. While no direct
trails are created to top the mounds, access
would be free.

Two swales are cut into the mounds to allow for
stormwater to travel down the mounds towards
the interceptors separating the hillside from the
seiche wetlands.

The shape of the mounds coupled with the
smaller and lower mound in the southeast
corner of the site help to create a sense of
enclosure around the development area. A
shallow depression just northwest of the

development site will act as a stormwater
buffer between the development and the park
lands.

The conceptual grading does not impact the
DNR designated wetland area or the seiche
wetland restoration area.



Figure 4.20: Conceptual Grading
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The Channel

Existing

The existing channel functions
primarily for Barnacle Buds and
Skipper Buds with limited boat
slips as pictured at left. Below,
the image depicts the nature
of the rest of the channel -a
clogged artery which barely
keeps water moving onto the
site. Even as the channel is full
of debris, some wildlife still
make a home here, although
some key species in the Lake
Michigan system cannot. The
project widens the culvert
between the channel and the
rest of the wetland project.
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The Channel

Precedents

The precedents for the urban open space along
the southern edge of the channel demonstrate
ideas for the material composition, general
functions and overall social atmosphere of the
proposed design.

Seattle Waterfront Concept Design
James Horner

www.landares.com

www.landarcs.com

Visitor Experience

101



The Channel
Option A (Recommended)

The most minimal channel design shows a
simple accessible boardwalk link between
the existing boat slips at Barnacle Buds to the
large public open space and seiche wetland
restoration in the east.

The boardwalk connects via an accessible ramp
down to the boat slips (approximately 2 feet
above average water level) where additional
slips along with accessible kayak and canoe
launches were added.

The boardwalk follows a soft, vegetated channel
edge and connects over the culvert to the public
boardwalk which traverses along the seiche
wetland area and connects to the larger trail
system.

The final channel concept may be modified in
the next phase of design.

Figure 4.21: Channel Plan for Option A
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The Channel
Option B

As an alternate to Option A, Option B shows a
slightly more built boardwalk edge. A simple
accessible boardwalk link between the existing
boat slips at Barnacle Buds to the large public
open space and seiche wetland restoration in
the east is complimented by a boardwalk con-
nection along the water’s edge and a second
ramp up (to approximately 4 feet above average
water level) connecting the seiche boardwalk
and trails once over the culvert.

Additional slips along with accessible kayak and
canoe launches were added.

The boardwalk encircles an area of emergent
vegetation and continues along the vegetated
channel edge toward the east.

Figure 4.22: Channel Plan for Option B
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The Channel
Option C1: Vegetated

This channel design proposal focuses on
creating an urban open space along the
southern edge of the widened waterway. The
open space aims to link the existing boat slips
and waterfront activity of Barnacle Buds through
to the new seiche wetland complex.

Building off of the existing boat slips, additional
kayak/canoe tie-ups are added making the area
friendly to both motorized and non-motorized
craft.

These areas are connected to the upper plaza via
2 accessible boardwalk paths - one which travels
directly up from the water’s edge and another
which allows for accessible water level access
before ascending to the open space.

The boardwalk pathways connect to the large
open space on the eastern edge of the channel.
This space hovers approximately 4 feet above
average water level. This space, open and
flexible, is built of the same wood as the board-

walks and the surface peels back in areas to
reveal swathes of water tolerant plantings and
scattered small trees (Betula sp.).

Between the ramps and along the channel edge,
emergent vegetation fills the space and creates
a soft edge all the way to the culvert in the east.

Figure 4.23: Channel Plan for Option C1
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The Channel
Option C2: Stairs

This channel design follows the same built
form as the previous, with 2 ramps connecting
the boat and kayak slips up to the public open
space.

Instead of emergent vegetation, at the center
of the urban space sits a large concrete seating
stair area. The stairs, selectively covered with
wooden seating slabs, also recede periodically
into areas planted with water tolerant vege-
tation (similar to species found in the seiche
wetland) and small trees (Betula sp.)

The combination of these designed spaces is
complex enough to handle programmed events
yet open and flexible enough to offer a variety
of unprogrammed use options. The scales of
these spaces also can accommodate potential
future development.

' i l!lltl —
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Figure 4.24: Channel Plan for Option C2
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The Channel

Views

View from the seating stairs looking east toward the culvert and bridge

These artist’s impressions of the site design are for illustrative purposes and are not intended to represent the exact size or placement of design elements.
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To maintain an ongoing rela-
tionship with the UWM School
of Architecture and Urban
Planning, it is recommended
that Architecture students
undertake the task of develop-
ing interpretive installations on
site as part of a studio design/
build curriculum (with guide-
lines to be developed).

These installations will be
designed and fabricated in
studio then constructed on
site. The installations shall
serve as informative kiosks,
small shelters and/or benches
with the primary focus being
that of public education and
awareness.

The plan shows areas that are
available for installations based
upon all of the trail systems
discussed as well as potential
locations dependent upon the
final extent of the built trail
network. These locations are
specifically designated as areas
of special interest on site, par-
ticularly areas where the transi-
tion is made between restored
habitats which provides the
best opportunity for public
education and engagement.

_ )

Available placement for a design/build interpretive
installation minimum 3 locations

Potential placement for a design/build interpretive
installation dependaent upon final trail layout

Figure 4.27: Possible locations for interpretive installation



Education and Outreach

Possibilities for Exploration

Site History

A number of educational activities and programs
could be developed for the Bay View Wetland. The
site is rich with natural and cultural history stories
for young and old. It has many development and
settlement stories, Native American use stories,
Underground Railroad and emancipation stories

in addition to natural history that can be told in
many different ways. Some suggested methods for
conveying the uniqueness of the Bay View Wetland
are discussed below.

Community Partnerships

One avenue for developing programs quickly would
be to leverage existing education programs that
have strong recognition within the City of Milwaukee
and local community such as the Urban Ecology
Center or Discovery World education coursework
programs.

Programs coordinated with the UWM’s Great Lakes
Center Water Institute would also be appropriate.
Located in Milwaukee's Inner Harbor, UWM'’s Great
Lakes Center Water Institute (GLWI) is the only
major aquatic research institution located on Lake

http://legacy.artnewengland.com/issues/June_July_2009/public-art. tml' |
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Michigan and the largest of its kind in the Great
Lakes region. It became the main component of
UWM'’s School of Freshwater Sciences in 2009 in an
effort to turn Milwaukee into a freshwater research
hub. The Great Lakes Center Water Institute is
expected to become an international freshwater
institute where researchers from around the globe
will study the changes and seek solutions to protect
and enhance fresh water habitats and resources.

Connections to the local community could also

be heightened by hiring a local artist or including
community school projects in the design of interpre-
tive signage.

The public art group In:Site Milwaukee is one
example of an organization which specializes in
curating temporary art exhibits in public space.

Interpretive Signs

The use of interpretative signage can be an effective
way of providing depth to the user experiences at
the Bay View Wetland site. Signage could interprete
the cultural and natural history of the site including
the seiche wetland’s uniqueness as a Great Lakes
habitat and the importance of this site in the urban
ecosystem of Milwaukee.



Smart Phones

Smart phone applications could also be employed
to enhance the interpretation of cultural and natural
histories at the site. Interactive smart phone or tablet
apps could be developed that convey the many
stories of the site, as well as provide digital field
guides or scavenger hunts, bird song recognition
and even contribute to citizen science opportunities.
Existing apps available in the iPhone and Android
phone markets include: iBird Explorer Pro, a field
guide and bird song identifier; Peterson’s Birds of
North America, field guide; Sibley eGuide to the
Birds of North America; Botany Buddy, field guide;
Audubon Wildflowers, field guide; and Journey

North, educational app, to name a few.

Interpretive sign used for plant ID

http://www.ecocreative.com.au/projects/garden-:

Citizen Science

Citizen scientist programs could be developed to
monitor physical and ecological conditions on site.
These programs have been used to monitor site
phenology, water quality, participate in aquatic in-
vertebrate sampling, and bird, frog, snake, and turtle
monitoring and counting.

Lastly, digital remote and cellular technology can
also be used to monitor the physical conditions at
the wetland. Equipment exists to collect data such
as bat and bird calls, water level, velocity, and tem-
perature. Remote motion sensor cameras above and
below the water surface can be used to capture the
movements of organisms through the site. All of this
data can be collected, monitored, and presented for
research or public interest.

4
JUOUHNEY SoneTl

Report an
Observation

By 0L BN

artspaces.info www.learner.org/jporth/

iBird lournal

http://ibird.com/
Figure 4.28: QR codes and smart phone apps can
be used to enhance the interpretive experience
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1

In its current arrangement the Bay View
neighborhood to the south of the project is cutoff
by block development. Ironically the industrial
development and subsequent rail corridors that
spurred the Bay View neighborhood’s growth is now
the major impediment to pedestrian and bike access
to this project site, in particular the former Louis Allis
plant and the Soo Line railroad.

The result is that the site is secluded and access is
restricted. However, because of its location on the
Kinnickinnic River as well as its adjacency to roads
the site corridors could be developed to improve
site access by foot, bike, small non-motorized boats
(kayak/canoe) as well as by motorized vehicles.

A brief discussion of the possible opportunities
follows.

Currently, the site is fenced for protection, however,
it has been visited by many residents from the Bay
View Neighborhood of Milwaukee. Visitors are
attracted to this site because it is a small piece of
nature, a remnant of what once was. Prattling around
wetlands and walking their dogs, bird watching

and just observing nature were all common at the
site before fencing. Some of these visitors still slip
through the gates for a quick visit.

After development the site is expected to have
improved access and pedestrian visitors from the
neighborhood and the proposed business park are
expected to comprise most of the visitors.

The improvements at the Bay View Wetland are
expected to provide sufficient access for most once
on site. However, appropriate circulation routes
from Bay View to the site may need to be developed.
A detailed examination of this route should be

conducted in the next phase of design.

The current condition of the old Louis Allis facility

is imposing for some pedestrian visitors because it
requires a slightly longer path for arrival and because
of traffic associated with the current uses.

Lastly, because Stewart Street doesn’t run between
Marina Drive and Aldrich Street, pedestrians are
forced to Allis Street to access the site. Converting
the rail spur south of the site to pedestrian/bike
access would improve visitor access.

Visitors arriving by automobile will likely be the
second most common way visitors will arrive at the
site after the project is completed. This is especially
likely for visitors arriving from more than one mile
in distance. Appropriate parking will need to be
provided in order for these visitors to enjoy the site.

We recommend off-street parking along the edge
of the site on the east side of S. Marina Drive, and
the incorporation of flexible parking on areas zoned
industrial office (I0) or in the future business park’s
parking lot. Overall, parking signage should be
clearly marked for visitors.

Currently, the City of Milwaukee and Port have
zoning requirements for parking, transition buffers
and signage in the three Sub-Areas of Development.
(City of Milwaukee Design Guidelines). In general,
the project site is located in Industrial Heavy (IH);
however, the adjacent properties where most likely
service and general parking will be provided calls
for a General Office minimum of one space for each
1,000 SF of gross floor area.

Visitor arrival by bike or boat (kayak/canoe) is also
likely. Visitors arriving by bike or boat are expected
to travel less than 5 miles, on average, to arrive at



the site. The addition of bicycle and kayak racks is
an idea that merits further consideration. Opportu-
nities should be provided for visitors to secure bikes
and boats in order to walk the site’s planned trails.
Because visitors arriving by boat will only be able

to access the site from the west, arriving through
the channel, it is recommended that a boat rack be
located west of the road overpass.

It is not recommended that power boat access

be provided to this site, in part because of the
possibility that the docks for power boats may be
misused as parking for Skipper Buds.

Bike racks could be easily located on the site. Most
bike visitors are expected to arrive west from across
the river or south from the Bay View Neighborhood.
The limited access from the south because of the
Louis Allis plant described above in the pedestrian
connections section also poses a problem for bike
access. Visitors arriving from west of the river on
Kinnickinnic and Beecher/Bay Streets may also find
orienting to the site difficult. Eliminating the rail
spur to the south of the site and converting to a
pedestrian/bike corridor from Beecher to Aldrich
would provide the safest and most navigable route
for bikers. Furthermore this connection would
create a convenient loop for pedestrian and bicycle
visitors allowing them to loop around the Louis
Allis plant on the pedestrian/bike path to the north,
terminating at Aldrich Street to the east and looping
back west towards the intersection of Beecher and
the pedestrian/bike path south of the plant along
Bay Street.

Bus

Currently four bus lines stop at the corner of
Kinnickinnic Ave and Bay St. It is unlikely that closer
stops would be planned in or near the immediate
project without additional development. Enhancing
the arrival and providing appropriate signage and

a clear pedestrian or bike route from the bus stop
would improve the arrival experience for visitors
arriving by bus.

www.forms-surfaces.com
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Figure 5.1: The 2012 map of Milwaukee County bus routes shows that the Bay View Wetland site has
limited direct connectivity. The closest bus stop at E Becher St & Lincoln is approximately 0.3 miles
from the site’s southwest corner.
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The Bay View Wetland is situated within the
Milwaukee Estuary Area of Concern, which en-
compasses the lower reaches of the Milwaukee,
Menomonee, and Kinnickinnic rivers as well as the
shoreline of Lake Michigan within Milwaukee and
the town of St. Francis.

Areas of Concern (AOCs) are severely degraded
geographic areas within the Great Lakes region.
These areas typically suffer from contamination of
river and harbor sediments by toxic pollutants which
contribute to Beneficial Use Impairments (BUIs). The
Milwaukee Estuary Remedial Action plan defines a
“beneficial use” as “any way that a water body can
improve the quality of life for humans or for fish and
wildlife!” If an environmental issue interferes with a
beneficial use, then that use is impaired.

The Milwaukee Estuary AOC, one of five AOCs in
Wisconsin, was designated an AOC in 1987. Toxic
pollutants such as polychlorinated biphenyls (PCBs),
polycyclic aromatic hydrocarbons (PAHs), and heavy
metals located in aquatic sediments were a primary

driver for listing the area as an AOC. In addition to
the presence of these toxic substances, urbanization,
terrestrial and aquatic habitat fragmention,
straightening and dredging of river channels,
combined sewer overflows, soil erosion, and nutrient
enrichment have also contributed to the AOC’s
impairment.

Eleven of a possible fourteen BUIs have been
identified as applicable to the Milwaukee Estuary
AOC, though two of these BUIs were identified as
“suspected”. The Milwaukee Estuary RAP identifies
these BUIs and their sources (Table 5.1)

To address these BUIs the Milwaukee Estuary AOC
improvement team is focused on the remedia-

tion of contaminated sediments in tributaries and
nearshore waters of Lake Michigan, prevention of
eutrophication, nonpoint source pollution control,
improvement of beach water quality, enhancement
of fish and wildlife populations, and habitat resto-
ration (Delisting targets for the Milwaukee Estuary
AOC Final Report, 2008). Improvements made at the
Bay View Wetland will contribute toward these goals
and the goal of delisting the Milwaukee Estuary AOC.

Table 5.1: Impairments to benefical uses in the Milwaukee Estuary AOC

(Milwaukee Estuary RAP, 2012)



Degradation of fish and wildlife populations and the
loss of fish and wildlife habitat have occurred due
to toxic substances in river sediments, point source
pollution and runoff, physical habitat alteration, and
other environmental degradation.

The Bay View Wetland Restoration will contribute to
restoring fish and wildlife populations by creating
nearly 1.5 acres of new fish habitat and restoring
over 13.5 acres of an unused urban brownfield to
dedicated natural area. Nearly 7 acres of this natural
area will constitute improvements to wetland

which will bolster the amphibian population at the
wetland. The wetland habitat created for fish will also
provide habitat for aquatic organisms such as insect
larvae and crustaceans. This will help to reverse the
degradation of benthos that has occurred in the
AOC.

Contaminated sediment at the Bay View Wetland
site will be remediated on-site as part of the remed-
diation plan (page 40). Whether these sediments
are capped or treated, successful implementation of
a soil remediation plan at the Bay View Wetland will
halt the introduction of soil pollutants from this site
into the Kinnickinnic River. The reduction of toxic
substances in runoff from the Bay View Wetland

will contribute to reversing all but one BUl in the
Milwaukee Estuary AOC. (Table 5.1)

The existing wetland at the Bay View Wetland site
appears to be fed by storm water from on-site as
well as adjacent industrial properties. The restoration
plan for this site will provide wet meadow infiltra-
tion areas that slow, infiltrate, and treat this runoff
before it has a chance to enter the seiche wetland,
and ultimately the Kinnickinnic river. The wetland
plants established within the seiche wetland will also
utilize nutrients that have already found their way
into the Kinnickinnic River, thus reducing its total
nutrient load. In this way both the seiche wetland
and adjacent restoration areas will contribute to

a reduction in eutrophication (undesirable algae)
within the AOC. The reduction in nutrients will also
allow currently degraded phytoplankton and zoo-
plankton populations to establish themselves in
aquatic habitats created at the site.

One source of pollution which commonly con-
tributes to eutrophication is referred to as

. Sites with soil erosion
issues will have high TSS in their storm water runoff,
which means that dissolved soil particles will have
the opportunity to enter downstream waterbodies
and contribute to their eutrophication.

The Bay View Wetland master plan calls for the devel-
opment of a 4 acre corporate headquarters or indus-
trial park on the site’s southwest corner. If this site
were built with traditional storm sewer infrastructure
it would produce 4.22 acre-feet of runoff in a year
and yield 1164 Ibs of TSS*. The WI DNR standard for
new development is that 80% of TSS be contained
and treated on-site. The 4 acres of development
which will occur at the Bay View Wetland site will be
designed so that at least 90% of Total Suspended
Solids (TSS) are contained and treated within the
development site.

This goal will require setting aside at least 5% of the
development area for bioinfiltration, which infil-
trates stormwater and traps suspended sediments
in the soil so their nutrients can be used by wetland
plants rather than undesirable algae. Setting an
ambitious goal for TSS removal will help develop-
ment at the Bay View Wetland to cause no harm to
the seiche wetland restoration and the Kinnickinnic
River. A high quality industrial or corporate project
could become a model which demonstrates how
sensitive development can actually improve the total
efficacy of a watershed’s storm water infiltration and
treatment.

*TSS quantities developed using WinSLAMM

The restoration of the Bay View Wetland will improve
the degraded aesthetics by creating cleaner, clearer
water and a verdant green shoreline within an
otherwise industrial area of Milwaukee. The plan

will improve the aesthetics of the site as a whole

by replacing monocultures of invasive species

with diverse native wildflowers and grasses. A trail
network through the site will allow visitors to appre-
ciate these aesthetic improvements. The new de-
velopment will also serve as a design feature which
complements the restoration project, rather than a
conflicting land use which imposes upon it.
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Figure 5.3: The Milwaukee Estuary AOC encompasses the lower reaches of the Milwaukee,
Menomonee, and Kinnickinnic rivers as well as the shoreline of Lake Michigan within Milwaukee and
the town of St. Francis.
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Figure 5.4: The Bay View Wetland is situated at the downstream end of the Kinnickinnic River
watershed. The Kinnickinnic River watershed is mostly urban (78%) and the majority of it has been
developed for more than 50 years. Wetlands comprise only 0.3% of the land area. In a watershed this
developed, open spaces like the one at the Bay View Wetland should be preserved and enhanced.



Neighborhood Possibilities

Green Streets

Student Work

University of Wisconsin-Milwaukee students
have been examining design possibilities for
the Bay View Wetland’s regional context as
part of the Inner Harbor project in Milwaukee
and other studio design courses.

Numerous explorations of regional site layout
have found ways to connect greenspaces and
reorganize landuses to improve ecosystem
connectivity, stormwater treatment, pedestri-
an movement, and neighborhood cohesive-
ness.

The Bay View Wetland has the potential to

be a pilot project for improvement of green
space within the Bay View neighborhood that
could help realize portions of these ambitious
design and planning ideas.

Adam Flickinger
Fall 2005 Architecture 645 and 845

Frank Zlmmerman Stud‘ent‘ v 0 .

Sprmg 291 3 Arch|tecture 825 645/84§ Urban De5|gn
Bnan F’eterson Instructor S )
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Southeast Milwaukee Comprehensive Plan

The Bay View Wetland is situated at the north
end of Milwaukee’s southeast side. In part, the
comprehensive plan for this area has a vision for
landuse that will:

« Foster distinctive, attractive public spaces with a
strong sense of place

» Protect and maintain open space and recreation
areas

* Protect and reclaim critical environmental areas

» Attract anchor institutions and promote family-
supporting jobs

o Reclaim brownfield areas

The Bay View Wetland Restoration Project will help
to realize this vision by turning a vacant brownfield
into a place that can foster the restoration of a
unique wetland ecosystem, cutting edge sustainable
development, and community education and
involvement.

The planning process for the Bay View Wetland thus
far has shown that a core group of residents from

the Bay View Neighborhood and stakeholders from
organizations throughout Milwaukee are committed
to the project’s success. On-going investment

from these concerned citizens and government
organizations will ensure that the Bay View Wetland
becomes a valuable resource for Milwaukee’s wildlife,
economy, and community for years to come.

120 Bay View Wetland Restoration

The Bay View Wetland
Restoration Project will
create a place where
industry, ecology,

and community

can thrive

together.
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Opinion of Probable Cost

Because it has only been through a preliminary
concept design, the cost for the Bay View Wetland
is difficult to accurately predict. A number of
variables which will affect the project’s cost will be
determined in the next phase of design. Two of the
biggest variables are soil remediation and public
infrastructure.

The cost for soil remediation will be determined by
the volume of soil remediated, the extent of contam-
ination and clean-up required, and the technologies
employed to conduct that remediation.

The cost of public infrastructure at the site is also a
somewhat unknown variable which will be explored
in future phases of design. The length of trails and
boardwalk and ammenities like lighing and refuse
bins will play a large role, but the biggest variable is
the possibility of a visitor center at the site. A visitor
center with ammenities like restrooms and heated

APPENDIX 1: COST

space would invariably be more expensive than a
simple shelter. The role of visitor ammenities at the
Bay View Wetland will be further explored in the next
phase of design.

To provide a range of possible costs two cost
estimates were developed. The first estimate is a
minimum cost scenario. It assumes that extensive
remediation of soil at the Bay View Wetland would
not be needed. It also assumes that visitor amme-
nities like boardwalk and trail lighting would be
minimized.

A second option, the high cost scenario, shows the
possible cost if all excavated soil at the Bay View
Wetland were remediated by capping the area with
clean fill as described in the Option 1 Remediation
Plan. The most extensive visitor ammenities are also
examined, including an option for a visitor center
with full utilities.

Opinion of Probable Cost A1-1



Item Description Quantity Total Unit Unit Cost Cost Subtotal Remarks
1 Site Preparation
1.1 Mobilization 1.0 LS $5,000 $5,000
1.2 Tree Removal 7.6 AC $4,000 $30,355 Restoration zones 1-4, 1/4 of 7, and 8
1.3 Selective Tree Removal Brushing & Clearing 3.9 AC $3,500 $13,650 Outside of grading footprint
1.4 Clearing/Grubbing 7.6 AC $3,000 $22,766 Grading Footprint
1.5 Herbiciding 11.6 AC $400 $4,657 Three applications of 3.9 acres
1.6 Disking/Tilling 11.6 AC $300 $3,493 Three applications of 3.9 acres
1.7 Remove Fencing 3085.0 LF S4 $11,723
1.8 Remove Railroad Trestle from Channel 1.0 LS $30,000 $30,000
Site Preparation Subtotal $121,640

2 Earth Moving and Grading

2.1 Remove Clean Fill from Site cY S8

S0 Not needed
Assumes 5% of excavated soil
volume is debris, includes excavation

2.2 Debris Removal (Light Demolition) 1892 CY $115 $217,530 and disposal

Assumes contaminated soil does not
2.3 Excavation 22383 CY S8 $179,060 need to be capped

Assumes material is disposed of off-
2.4 Dredging 1482 cY $20 $29,640 site
2.7 Prepare gravel/sand lining (submerged areas) 7661 SY $35 $268,130
2.8 Geotextile between clean fill and gravel/sand 7661 SY S2 $13,790
2.7 Topsoil Placement cY $12 S0

Earth Moving and Grading Subtotal $708,150

3 Restoration and Management

3.1 Emergent Wetland Plants 7610 EA S7
3.2 Wet Meadow Seeding (graded areas) 3.5 AC $7,000
3.3 Wet Meadow Seeding (no grading impact) 0.5 AC $5,000
3.4 Mesic Prairie Seeding 7.6 AC $5,000
3.5 Shrubs 1530 EA $40.00
3.6 Floodplain Forest Herbaceous Plants 9330 EA S1
3.7 Floodplain Forest Trees 34 EA $520
3.8 Savanna Trees 76 EA $744
3.8 Sand Dune Plants 4447 EA S5
3.9 Management of Plantings (all zones, 3 years) 17.6 AC $4,000

$53,270 2 Ft. O.C.
$24,620
$2,740
$37,880
$61,200
$9,330
$17,680
$56,540
$22,240 2 Ft. O.C.
3 years: mow, spot spray, burn,
$70,590 monitor

Restoration and Management Subtotal $356,090
4 Erosion Control
4.1 Temporary Rock Construction Entrance 1.0 EA $3,500 $3,500
4.2 Short-Term, Single Net Erosion Control Blanket 29285 SY $2.00 $58,570
4.3 Straw Mulch 17.3 AC $500 $8,630
4.4 Silt Fence Installation and Maintenance 1910.0 LF S8 $15,280
4.5 Temporary Detention Basin 1EA $500 $500
Erosion Control Subtotal $86,480
Erosion Control Alternatives

4.6 Bag treatment of runoff 1EA $1,000 $1,000
Erosion Control Alternatives Subtotal $1,000

5 Park Infrastructure
5.1 Trails 9504 SF $S6 $57,020
5.2 Boardwalk 4224 SF $25 $105,600
5.4 Gravel Parking Lot 6880 SF $15 $103,200
5.5 Benches 10 EA $1,000 $10,000
5.6 Waste Receptacles 2 EA $2,650 $5,300
5.7 Bicycle Parking 1EA $700 $700



Item Description Quantity Total Unit Unit Cost Cost Subtotal Remarks
5.8 Light Fixtures 5 EA $2,000 $10,000
Park Infrastructure Subtotal $291,820
Park Infrastructure Alternatives
5.9 Visitor Center 1.0LS $60,000 $60,000
Park Infrastructure Alternatives Subtotal $60,000
6 Fish Passage Culvert

6.1 Open Bottom Culvert $75,000 Estimate from Michels

Fish Passage Culvert Subtotal $75,000
7 Permitting
Cultural Resources Review, NR 347, Ch 30, and NR
7.1 216 Permits 1.0 LS $20,000 $20,000
Permitting Subtotal $20,000
Subtotal Items 1-7 with Alternates (2013 Dollars) $1,720,180
Subtotal Items 1-7 No Alternates (2013 Dollars) $1,659,180
8 Markups (Includes Alternates)
8.1 General Requirements 10% $2,000
8.2 Contractor Fee 3% $51,600
8.3 Design Contingency 15% $258,000
8.4 Construction Contingency 5% $86,000
Markups Subtotal $397,600
0 Total Construction Estimate (with Alternates) (2013 Dollars) 0 0 $2,117,780
8 Markups (No Alternates)
8.1 General Requirements 10% $2,000
8.2 Contractor Fee 3% $49,800
8.3 Design Contingency 15% $248,900
8.4 Construction Contingency 5% $83,000
Markups Subtotal $383,700
0 Total Construction Estimate (No Alternates) (2013 Dollars) 0 0 $2,042,880




Item Description Quantity Total Unit Unit Cost Cost Subtotal Remarks
1 Site Preparation
1.1 Mobilization 1.0 LS $5,000 $5,000
1.2 Tree Removal 7.6 AC $4,000 $30,350 Restoration zones 1-4, 1/4 of 7, and 8
1.3 Selective Tree Removal Brushing & Clearing 3.9 AC $3,500 $13,650 Outside of grading footprint
1.4 Clearing/Grubbing 7.6 AC $3,000 $22,770 Grading Footprint
1.5 Herbiciding 11.6 AC $400 $4,660 Three applications of 3.9 acres
1.6 Disking/Tilling 11.6 AC $300 $3,490 Three applications of 3.9 acres
1.7 Remove Fencing 3085.0 LF sS4 $11,720
1.8 Remove Railroad Trestle from Channel 1.0 LS $30,000 $30,000
Site Preparation Subtotal $121,640

2 Earth Moving and Grading

Assumes city or port-owned storage

2.1 Remove Clean Fill from Site 19500 CY ] $156,000 location
Assumes 5% of excavated soil
volume is debris, includes excavation
2.2 Debris Removal (Light Demolition) 1892 CY $115 $217,530 and disposal
Assumes contaminated soil
2.3 Excavation 37831 CY S8 $302,650 contained on-site
Assumes material is disposed of off-
2.4 Dredging 1482 CY $20 $29,640 site
2.5 Line with 1 ft of clean fill 19500 CY S8 $156,000
2.6 Prepare topsoil (Upland and Wet Meadow) 19031 CY $36 $689,860
2.7 Prepare gravel/sand lining (submerged areas) 7661 SY $35 $268,130
2.8 Geotextile between clean fill and gravel/sand 7661 SY $2 $13,790
2.7 Topsoil Placement 19500 CY $12 $234,000
Earth Moving and Grading Subtotal $2,067,600

3 Restoration and Management

3.1 Emergent Wetland Plants 7610 EA sS7
3.2 Wet Meadow Seeding (graded areas) 3.5 AC $7,000
3.3 Wet Meadow Seeding (no grading impact) 0.5 AC $5,000
3.4 Mesic Prairie Seeding 7.6 AC $5,000
3.5 Shrubs 1530 EA $40.00
3.6 Floodplain Forest Herbaceous Plants 9330 EA $1
3.7 Floodplain Forest Trees 34 EA $520
3.8 Savanna Trees 76 EA $744
3.8 Sand Dune Plants 4447 EA S5
3.9 Management of Plantings (all zones, 3 years) 17.6 AC $4,000

$53,270 2 Ft. O.C.
$24,620
$2,740
$37,880
$61,200 5 Ft. O.C.
$9,330 4 Ft. O.C.
$17,680
$56,540
$22,240 2 Ft. O.C.
3 years: mow, spot spray, burn,
$70,590 monitor

Restoration and Management Subtotal $356,090
4 Erosion Control
4.1 Temporary Rock Construction Entrance 1.0 EA $3,500 $3,500
4.2 Short-Term, Single Net Erosion Control Blanket 29285 SY $2.00 $58,570
4.3 Straw Mulch 17.3 AC $500 $8,630
4.4 Silt Fence Installation and Maintenance 1910.0 LF S8 $15,280
4.5 Temporary Detention Basin 1 EA $500 $500
Erosion Control Subtotal $86,480
Erosion Control Alternatives

4.6 Bag treatment of runoff 1 EA $1,000 $1,000
Erosion Control Alternatives Subtotal $1,000

5 Park Infrastructure
5.1 Trails 23540 SF $6 $141,240
5.2 Boardwalk 29050 SF $25 $726,250
5.3 Ramps/Steps/Plaza (channel area) 11280 SF $40 $451,200



Item Description Quantity Total Unit Unit Cost Cost Subtotal Remarks
5.4 Gravel Parking Lot 6880 SF $15 $103,200
5.5 Benches 10 EA $1,000 $10,000
5.6 Stepped Seating (near visitor center) 480 SF $15 $7,200
5.6 Waste Receptacles 6 EA $2,650 $15,900
5.7 Bicycle Parking 2 EA $700 $1,400
5.8 Light Fixtures 28 EA $2,000 $56,620

Park Infrastructure Subtotal $1,513,010

Park Infrastructure Alternatives
5.9 Visitor Center 1.0LS $60,000 $60,000
5.10 Visitor Center Utilities 1LS $50,000 $50,000
5.11 Potential Link Trails 7620 SF $S6 $45,720
5.12 Fencing 4225.0 LF $45 $190,130
Park Infrastructure Alternatives Subtotal $345,850

6 Fish Passage Culvert

6.1 Open Bottom Culvert 2100.0 SF $144 $302,400 Cost incurred by Michels Corp
6.2 Paving 5880 SF $15 $88,200 Cost incurred by Michels Corp
3.3 Retaining Walls 150 LF $2,000 $300,000
Fish Passage Culvert Subtotal $690,600
7 Permitting
Cultural Resources Review, NR 347, Ch 30, and NR
7.1 216 Permits 1.0 LS $20,000 $20,000
Permitting Subtotal $20,000
Subtotal Items 1-7 with Alternates (2013 Dollars) $5,202,270
Subtotal Items 1-7 No Alternates (2013 Dollars) $4,855,420
8 Markups (includes Alternates)
8.1 General Requirements 10% $2,000
8.2 Contractor Fee 3% $156,100
8.3 Design Contingency 15% $780,300
8.4 Construction Contingency 5% $260,100
Markups Subtotal $1,198,500
Total Construction Estimate (with Alternates) (2013 Dollars) $6,400,770
8 Markups (No Alternates)
8.1 General Requirements 10% $2,000
8.2 Contractor Fee 3% $145,700
8.3 Design Contingency 15% $728,300
8.4 Construction Contingency 5% $242,800
Markups Subtotal $1,118,800
Total Construction Estimate (No Alternates) (2013 Dollars) $5,974,220







Going Beyond Installation

A restoration plan is only as good as its maintenance
and monitoring plans will allow. A long-term

maintenance strategy planned in conjunction
with an installation plan will help to ensure that a
restoration plan functions as originally intended.

Ecosystem monitoring should also be planned
in advance to ensure that restoration intentions
become realities after restoration plans are installed.
Monitoring also gives projects the tools managers
need to adapt maintenance and management strat-
egies as site conditions change over time.

Of course, sufficient funding must be put in place
to ensure that a restoration vision can be successful-
ly installed, managed, and monitored. To that end
Appendix 1 provides an opinion of the probable cost
for restoration of the Bay View Wetland. Chapter 5

of the master plan also explains how the Bay View
Wetland contributes to the goals set forth in the
region’s Milwaukee Estuary Remedial Action Plan.

APPENDIX 2:
MAINTENANCE & MONITORING

Showing that the project has worth at both local and
regional scales will help potential granting agencies
understand that the project has tremendous
potential to set a precedent for coastal restoration
along Lake Michigan in addition to becoming an
ecological ammenity for the City of Milwaukee.

Expected Outcomes

Vegetation Performance Standards

The performance standards to be used for evaluat-
ing vegetation established during the restoration
and construction phase of the Bay View Wetland
are measured using the sampling data methods
described on page 6 of this appendix.

Quantitative standards for vegetation monitoring
on page 6 were developed based on USACE
wetlands mitigation criteria (US EPA 2008), with
site specific modifications. These standards are as
follows:

* Species selected for the planting should be native
to the county where the mitigation site is located

Good Neighbor Plan

* lssue Management
= Access

Client Management Units
Meeting = Restoration Summary Unit Map
= Tasks & Schedules
« Short Term Management
Client » Perpetual Management
Meeting - Dpinion of Probable Cost

Stewardship Vision Target
- f:“"f Native Plant
Akl Communities

Monitoring Success

» Performance Criteria

« Monitoring Protocol

- Annual Report

« Adaptive Management

Figure A2.1: The process for completing a restoration and management plan is adaptable, but
should generally consider and plan for management and monitoring in addition to installation
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and should be appropriate for the hydrologic zone
to be planted.

* A minimum number of native perennial
species proposed for establishment must be
present within each plant community to meet
performance standards. The number of species
will be determined in the next phase of design.

» Species dominance should be determined by
calculating importance values (IV), with at least
two parameters, frequency and cover, used to
calculate species importance.

Cattails (Typha spp), reed canary grass (Phalaris
arundinacea), and common reed (Phragmites
australis) and non-native species should
cumulatively comprise no more than a percentage
of the dominance measure (for example, a

USACE standard dictates that invasive species
should comprise less than 20% of the dominance
measure). The native perennial species within each
wetland plant community should be represented
at a certain percentage of the total dominance
measure. These percentages will be determined in
the next phase of design.

Hydrology Performance Standards

For both short- and long-term hydrology monitoring,
the performance standards should be derived from
the latest version of the USACE Wetlands Delineation
Manual, published in 1987. The wetlands hydrology
criteria (performance standards) identified in this
document includes the use of direct measurements
of water levels and soil moisture (e.g., primary
indicators) as well as other types of supporting
observations/evidence of hydrology (secondary
criteria).

Creating/Preserving Reptile and
Amphibian Habitat

Data collected each year during surveys should be
compared to previous sampling efforts. This data can
be used to document new species observed on site,
as well as to compare survey numbers to estimate
greater or lower populations of species. Feeding and
breeding observations can indicate suitable habitat
for reptile and amphibian species (egg masses, etc.).
Methodologies for sampling fish and other wildlife
can be found in the Habitat and Monitoring section.

A2-2 Bay View Wetland Restoration

Maintenance and Management

Proposed management objectives for native
plantings include:

« Stabilize and maintain soil systems (slope
and toe stability) to reduce erosion, sedimentation,
and nutrient loading.

« Maintain healthy native ground cover
vegetation to hold soil in place, and improve water
quality.

« Reduce non-native herbaceous species so
they do not impede ecological functions at the
site.

« Create a relatively low maintenance
environment.

« Maintain aesthetically pleasing but naturalized
plant communities.

 Manage the site for the long-term
sustainability of native plants.

« Improve habitat quality for wildlife.



manages vegetation with mowing and
herbicide.

includes prescribed burns as part of the
short-term maintenance schedule. The schedules
indicate in which quarter of a year work should be
conducted by highlighting the quarter with bracket
Two typical management schedules for the estab- symbols (Ex. 12[3]4 , work proposed should be
lishment of new vegetation are listed below. conducted in the third quarter of a calendar year or
between the months July, August, and September.)

Typical short-term maintenance activities include:
mowing, herbicide application, prescribed burning
(if appropriate), and supplemental seeding.

Year 1 Year 2 Year 3 Year 4 Year 5

1. | Weed Management and Site 1 4 1 4 1 4 1 4 1 14
Inspection

Assess site conditions, identify threats, ie: Phragmites, buckthorn, garlic mustard. Recommend mowing where necessary and/or
design herbicide application plan.

2. | Mowing. | 224 | i | 24 [ s | 12034

Conducted twice annually for weed control.

3. | Herbicide Management | | | | |

Wick or spray application to non-native invasions, phragmites and garlic mustard, woody invasives such as buckthorn.

4, Additional Management 1 14 1 4 1 14 1 4 102] [314
Techniques

[1Indicates the quarter of the year when activities may occur

Year 1 Year 2 Year 3 Year 4 Year 5

1. | Weed Management and Site 1 4 1 4 1 4 1 4 1 4
Inspection

Assess site conditions, identify threats, ie: Phragmites, buckthorn, garlic mustard. Recommend mowing where necessary and/or
design herbicide application plan.

2. [Mowing. EE e e | 12034
Conducted twice annually for weed control.

3. | Herbicide Management | 1 4 | 1 4 | 1 4 | 1 4 | 1 4
Wick or spray application to non-native invasions, phragmites and garlic mustard, woody invasives such as buckthorn.

4. | Prescribed Burn | 1234 | 1234 | 112134 | 1234 | 1234
Beginning the fourth year following seeding as conditions permit in wet meadows and mesic prairie

5. |SupplementalSeeding | 11213 | 11213 | 11213 | 1234 | 1234

Only if required to meet vegetation coverage standards. Seeding should occur in spring or fall (dormant).

[1Indicates the quarter of the year when activities may occur




Management Techniques

Below are descriptions of management techniques

that are commonly employed to manage restoration

areas:
« Mowing

Vegetation in the seiche wetland transition zone,
wet meadows, and mesic prairie communities
should be mowed to a height of 6-12 inches after
vegetation has reached a height of 25 inches and
before non-native annual species go to seed. This
should be done twice annually during the first
and second years (during the growing season).
Mowing should be conducted only as needed
following the second growing season.

e Prescribed Burning

Prescribed burns should be integrated into a site’s
management strategy during the spring of the
third growing season provided sufficient fuel in
the form of grass material or leaf litter is available
to carry the burn. The most important decision in
prescribed burning is to time the burn correctly
based on an ecologist’s recommendations.

Timing will determine which plants put on new
growth after the burn and how abundant they will
be. The key is to burn undesirable plants when
they are at the weakest point in the growth stage:
when their energy reserves are near the lowest
levels during active growth around the time of
flowering. Desired species should be just starting
to green up (1 or 2 inches of new growth) when
they are burned.

Frequent burns in a tallgrass prairie generally
increase the height and density of warm-season
grass species. Burning should occur in April or
eary May in southeast Wisconsin for the best
response. Growth of the warm-season species
planted in the “wet meadow” and “mesic prairie”
zones are encouraged by the early-May burns. In
warm springs, earlier plant growth dictates that
burns occur sooner.

Generally prescribed burns in late February or

March are to be avoided in meadows and prairies

as these burns will favor many undesirable,

cool-season species (plants that are the first to

actively grow in the spring). At the same time,

many undesirable, cool-season species are held
A2-4 Bay View Wetland Restoration

in check or reduced by early to mid-April burns

in southeast Wisconsin. Cool-season species are
more productive after early spring burns than after
fall burns. However, fall burning of a mixed-prai-
rie will also reduce ground cover that will trap
snow, reducing spring soil moisture content the
following spring. Therefore, early to mid-April
burns are generally preferred to burning in the fall
or in February/March in meadows and prairies.

Unlike meadows and prairies, floodplain forests
should be burned in March or very early April to
avoid harming ephemeral spring flowers which
sprout in early spring.

Depending on yearly rainfall, maintenance of
native grasslands in good conditions may require
only one fire every two to three years. However,
do not burn in a drought year. Loss of vegeta-
tive cover will magnify drought conditions and
possibly increase wind and water erosion of soil.

Prescribed burns should be conducted by a crew
experienced in burn planning and permit appli-
cation as well as prescribed burn management. If
burning is not feasible, mowing to a height of 6
inches is an appropriate substitute, and should be
conducted in fall after plants have gone dormant
for the season.

Supplemental Seeding

If seeded areas greater than approximately five
square meters become more than 50% bare during
the first four years, the land manager should



implement a remedial action plan that takes into
consideration the site goals and specific deficien-
cies causing the remedial action. The action plan
should include a strategy for restoring vegetation
cover to bare areas. If at all possible, seed mixes
originally specified for the project should be used
for remedial seeding.

Long-term Maintenance (Years 6 — 10)

It is imperative that long-term maintenance (up to
10 years and in perpetuity) continue after short-
term maintenance is complete. Long-term main-
tenance may include some or all of the short-term
maintenance activities, but is expected to become
less frequent assuming that prescribed burning
becomes a primary management tool for controlling
non-native species. Prescribed burns, reseeding/
planting, and herbicide management are among
the long-term maintenance tasks that may need to
occur.

Schedule

Ve ul

Herbicide Application |

Year 6

Year 7

Year 8

Year 9

Year 10

1.

Herbicide Management

1[2][3]4

1[2][314

1[2][3]14

1[2][3]14

1[2][314

Wick or spray application to non-native invasions, phragmites and garlic mustard, woody invasives such as buckthorn.

4. Prescribed Burn 102134 1234 1234 102134 1234

Beginning the fourth year following seeding as conditions permit in wet meadows and mesic prairie

5. Supplemental Seeding 1[2][3]14 1[2][3]14 1[2]1[314 1[2]1[3]14 1[2][314
&Planting

Only as desired

[1Indicates the quarter of the year when activities may occur

Management Techniques
e Prescribed Burning

Prescribed burn management is recommended as
the primary method for long-term management of
all the native plant communities.

Prescribe burn management is a good primary
method for long-term management of the native
plant communities. If burning is called for it
should occur approximately every 2-3 years. If
prescribed burning is not feasible, mowing (to a
height of 6 inches) is an appropriate substitute

if done during the appropriate times of the year
(early to mid-April or during the fall following plant
dormancy). If the site is burned in Year 4, it should
be burned next in Year 6 or 7.

« Supplemental Seeding

Seeds do not always grow as intended and
remedial work is sometimes needed. Additional
seed can be installed to supplement initial
seeding, to cover bare areas, or to out-compete
nuisance species. Appropriate species will be
determined in future phases of the restoration
design.

 Herbicide management

Herbicide application to perennial weeds will
likely be required as a long-term management
strategy even when native species become estab-
lished. Herbicide application should be limited to
areas where mowing or prescribed burning is not
effective. The best application period is just before
non-native species and weeds flower or set fruit.

Maintenance and Monitoring A2-5



e Approach to Weed Control

Integrated Pest Management (IPM) is an effective
and an environmentally sensitive approach

to managing invasive species that relies on
combining complementary control practices. An
IPM program uses current, comprehensive infor-
mation on the life cycles of pests and their inter-
action with the environment. This information,

in combination with available control methods,

is used to manage impacts by the most econom-
ical means, and with the least possible hazard to
people, property, non-target organisms, and the
environment. The goal of IPM is to integrate the
use of alternative management activities with
herbicide control to eradicate or keep populations
of invasive species in check. Alternative manage-
ment techniques include mowing and prescribed
burning, described above.

Herbicide Application: Herbicide application
will be an important method of invasive species
control where mowing or prescribed burn man-
agement is not effective. Herbicide should be
applied to target species using a hand-held wick
applicator whenever possible to avoid spraying
native species. The best application period is just
before flowering. Herbicide should be applied by a
professional applicator certified in Wisconsin. The
applicator must adhere to application instructions
on the label and only use herbicides that have
been approved for use in the state of Wisconsin.
Herbicide should be applied at the selected ap-
plicator’s discretion for control of non-native or
weedy species in order to achieve performance
guarantees or benchmarks. It is recommended
that herbicide be applied to target invasive and
weedy species up to two times annually during
the first through third growing seasons following
installation of native plantings, and as-needed in
following seasons.

Specific species that should be targeted for
herbicide application are described in the Resto-
ration Action Plan (Page 52).

Mechanical Control: In addition to mowing,
mechanical control methods such as weedwhack-
ing, cutting, and hand-pulling may be the most
efficient and effective techniques to reduce rel-
atively small, localized populations of invasive
species. Mechanical removal should occur before
A2-6 Bay View Wetland Restoration

invasive species flower and go to seed.

Biological Control: Natural biological processes
and materials can provide control of invasive
species with minimal environmental impact and
often at a lower cost than other methods. Bi-
ological control is now considered the most
viable option for control of heavy infestations of
purple loosestrife. One species of weevil, Hylobius
transversovittatus, is often used to control purple
loosestrife. It lays eggs in the stem and upper root
system of the plant, and its larvae feed on root
tissue as they develop. Additionally, two species
of leaf-eating beetles (Galerucella calmariensis
and Galerucella pusilla), and another weevil that
feeds on the flowers (Nanophyes marmoratus) are
being used to stress the plants in multiple ways.
Research has shown that most of these insects are
almost exclusively dependent on purple loose-
strife and do not threaten native plants, although
one species has shown some cross-over to native
loosestrife. These insects will not eradicate popu-
lations, but may significantly reduce the size so co-
habitation with native species becomes possible.

Habitat Monitoring Protocol

This section provides a description of methods
proposed to measure the restoration outcomes of

the Bay View Wetland site.

Vegetation Monitoring and Surveys

Vegetative cover and planting success or failure is

=N o
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one of the fastest and easiest ways to measure a
planting or restoration’s performance. Vegetation
sampling often requires very simple tools and a
great deal of data can be collected relatively quickly.
Unlike faunal sampling, traps do not need to be

set or checked in order to get a snap shot of the
performance. In general the two most important
vegetation sampling criteria are Percent Cover and

Diversity.
Measurement Methods and Techniques

Percent cover should be measured to determine
how much of the site has been successfully estab-
lished with vegetation. The typical method for esti-
mating percent vegetative cover is the Line Transect
Method (described in sampling protocols).

Diversity of species present should be measured
to determine how habitat communities have estab-
lished and identify if invasive species threaten the
success of the restoration. Many methods can be
used to measure diversity including:

¢ Line transects and nested 1 square meter sample
quadrats

» Comparison between permanent and annually
randomized transects

* Timed meander searches

» Nested belt transects-cover intercept and diameter
breast height

* Point-plot avian census techniques
* Derived measures

 Frequency of occurrence

* Importance value

* Richness
» Habitat ratings

Sampling Protocols

Line transect locations should be established
during the baseline survey. A 100-meter measuring
tape should be pulled taut along a chosen compass
bearing. These transect end points should be GPS
surveyed and permanently marked with ground
flush steel rebar rod upon completion of site earth
work for subsequent vegetative monitoring.

Nested 1 Square Meter Sample Quadrats

should be placed at 10-meter increments along
each transect. At 10-meter increments along the
measuring tape, a circular meter square quadrat
should be centered over the tape and the herba-
ceous plant percent cover (a measure of the vertical
projection of photosynthetic leaf area) should be
measured in each quadrat: The recorded data at
each quadrat typically includes:

» Percent cover by species including all woody
plants of less than 1.0-meter height

* Percent cover by substrate type (fine litter, 1
hour combustible fuels), coarse litter (>1 hour
combustible fuels), rock, bare soil, and bryophytes
(mosses, lichens, liverworts, etc.)

The following information and results will be derived
from the data collected from each quadrat:

» Frequency of occurrence (percent of the total
number of sample quadrats in which each species
occurs)

* Richness (number of plant species present within
the quadrat)

« Erosion control effectiveness (average +/- St.
Deviation for percent bare soil and percent total
plant and substrate cover/quadrat)

» Absolute and relative cover
» Frequency of occurrence

* Importance Value (IV), the summation of relative

Vegetation moni
using a sample quadrat
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cover and frequency of occurrence for a given
species IV, percent cover, and frequency of
occurrence data will be calculated for each plant
species for each transect, community type, and
overall site performance level

A Timed Meander Search (TMS), described

below, is used to measure plant species richness
and diversity in each community type. The TMS
technique involves slowly walking through each
plant community type and listing new plant species
while blocking the search into increments of time.

The TMS sampling technique is conducted over
representative areas of the site. The TMS method
develops time-equated plant species lists. The

data contribute to the development of total plant
species lists and help quantify diversity for each
plant community. The data contribute not only to
the species lists and diversity measurements, but
statistics can be developed from this data to help
characterize community development and compare
different areas within the same community type.

Nested Belt Transects-Cover Intercept and DBH
Woody vegetation equal to or greater than 1.0-meter
height should be sampled along the identical
100-meter linear study transects laid out for percent
cover as described above. Parallel belts, two meters
wide and nested within the 100-meter transects,
should be laid out on both sides of a study transect.
The woody plants greater than or equal to 1-meter
encountered within each 4-meter wide x 100-meter
linear belt transect should be measured for:

» Percent canopy intercept (vertical projection of
photosynthetic leaf area, over measured lineal
distance of transect tape)

« Survivorship (measured as alive or dead canopy
intercept)

» Diameter and if appropriate, Diameter at Breast
Height [DBH- 4.5 feet above ground]

* Number of stems for each woody plant species

Along with the permanent transects used to
measure vegetation (e.g. annual use of identical
quadrat and belt transect locations), a number of
different randomized transects could be installed
each year. An appropriate number of the additional
random transects should be determined statistically.
These random transects would be sampled in the
A2-8 Bay View Wetland Restoration
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same way as the permanent transects. Data would
be summarized, analyzed and compared statistical-
ly with the analysis from the permanent transects.
The statistical comparison can be used to evaluate
whether the paired samples are from significantly
similar populations, as well as, confirm the assump-
tion of random sampling, which strengthens statisti-
cal robustness.

Hydrology Monitoring

The presence of hydrology required to support the
functions of the wetlands and adjacent areas should
be evaluated during construction (short-term)

and throughout the management phase (long-
term). Short-term hydrology criteria is needed to
evaluate the short-term (e.g., by year 2) attainment
of hydrology criteria in the construction area in order
for vegetation to reestablish. In addition to the short-
term criteria, long-term monitoring of hydrology is
recommended to evaluate the overall project effec-
tiveness.

The hydrologic monitoring methods can utilize wells
(Telogs), continuous soil moisture recorders, hand
held manual soil moisture meter probes, and the
observation of primary and secondary hydrologic
characteristics (the prevalence of vegetation which
is adapted for anaerobic soil conditions and other
secondary characteristics) to determine hydrology
for the site.

The Bay View Wetland site includes both wetland
and upland areas. Upland areas, which do not
require the presence of wetland hydrology or the



presence of hydric soils or hydrophytic vegetation,
would not be subject to the hydrology demonstra-
tion. For this project, areas that would be subject to
the hydrology determination include:

» Emergent/Seiche Wetlands
* Forested Wetlands/Floodplain Forest
* Wet/Sedge Meadows

Vegetation sampling is one way that a site can be
evaluated for health and to determine the success
of a restoration. However, habitats are more than
just vegetation; they comprise many faunal species
as well. The following describes appropriate faunal
sampling techniques.

Macroinvertebrate Sampling (WDNR)

Time of year, sampling site selection, and sampling
technique are key factors to be considered when
collecting macroinvertebrate samples.

The assemblage of macroinvertebrates found at

a site can give researchers additional information
about a site’s water quality. Certain types of macro-
invertebrates such as Mayflies (Ephemeroptera), and
Caddis flies (Trichoptera) are generally found in high
quality waterbodies, while other types like fly larvae
(Diptera) can thrive in low quality water.

A high diversity of macroinvertebrates is one
indicator of a healthy waterbody, whereas a shallow
waterbody whose macroinvertebrate community is
mostly fly larvae likely has water quality issues which
need to be addressed.

T

'Kick-netting in awadeable stream

httlp://www.epa.gov/region1/lab/reportsdocements/wadeable/images/macros.jpg

General Sampling Guidelines
(based on WIDNR guidelines)

* Collect samples in the spring (March — May) or in
the fall (September - November).

 Collect samples in riffles (shallow areas where
water breaks over rocks).

» Sample where the flow velocity is at least 0.3
meters per second.

» Sample substrates composed of course gravel to
larger rubble (< 0.3 meters diameter).

» Sample similar environments and standardize
protocols (points 1 — 4) at all assessment sites if
possible, particularly if comparisons are being
made between or among sites, or at sites over
time.

¢ In the absence of riffles, vegetation caught in
logjams, snags, or vegetation overhanging from
the stream banks can be sampled. Investigators
should be aware that a direct comparison between
samples collected from different habitats is
undesirable.

 For baseline monitoring, one sample per stream
assessment reach is sufficient. Additional samples
can be collected and processed later if additional
data is needed.

Equipment

Net mesh size strongly influences the types and pro-
portions of macroinvertebrate taxa collected. A 600-
micron mesh kick net should be used for collecting
baseline macroinvertebrate samples. Kick net frames
are available in various sizes and shapes. Rectan-
gular or D-shaped net 4 frames are good choices.
Smaller triangular-shaped net frames are also
available, but their relatively small size miss many

of the invertebrates dislodged from the substrate
when kick sampling.

Sampling Methods

Sample with a kick net by holding the net frame
firmly against the stream bottom and disturbing

the substrate upstream (approximately a full arm’s
length) from the net with your feet. Dig deeply into
the substrate with the heel or toe to dislodge mac-
roinvertebrates from the streambed. Avoid kicking
course debris into the net (let the macroinverte-
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brates wash downstream into the net). Make sure
that the plume of silt that results from disturbing
the substrate is flowing into the net, this plume also
contains the dislodged invertebrates.

In streams that lack riffles, vegetation (twigs, leaves,
grass) caught in instream snags or logjams, or
riparian vegetation overhanging into the stream can
be sampled in lieu of kick netting. Sample by jabbing
the net into the vegetation to dislodge the clinging
invertebrates.

The net should be inspected often to make sure

the invertebrates that are being dislodged are
washing into the net. If two people are collecting
the sample, one person can hold the net while the
other manually removes vegetation from the snag or
logjam and rinses it into the net, or shakes the snags
to loosen the vegetation caught so it drifts into the
net. Course debris should be removed from the net,
while making sure to rinse the macroinvertebrates
that are clinging to the vegetation back into the net.

More than 100 macroinvertebrates should be
collected per sample, if possible. A quantity of debris
about the size of a softball should contain over 100
macroinvertebrates, and such a sample should take
approximately 3 minutes or less to collect.

Inspect the net contents to insure that more than
100 macroinvertebrates have been collected. If it is
determined that insufficient numbers of macroinver-
tebrates are captured after initial sampling efforts,
sampling should be extended for a second period of
equal duration and noted on the field sheet. If insuf-
ficient numbers exist after completion of the second
sampling effort stop collecting and preserve the
sample. Low numbers of organisms may be indica-
tive of water quality or habitat problems and should
be noted on the field sheet.

After the sample is collected, rinse fine sediment
from the net by forcefully swishing the net through
the water a few times, being careful not to lose the
organisms captured. Removing fine sediment from
the net makes lab picking of the sample easier and
helps insure adequate preservation of the sample.

Discard large sticks, rocks, and undecomposed

A dragonfly larva is one example of a macrgim-
vertebrate found in streamsﬁl wetlands *

www.benthos.org

leaves from the net after rinsing any clinging mac-
roinvertebrates back into the net. Transfer the fine
debris and macroinvertebrates to a tightly sealing
plastic or glass wide-mouth jar of sufficient size.
Inspect the net and transfer clinging macroinverte-
brates into the sample jar. The sample debris should
occupy less than 1/2 the sample jar’s volume.

Make sure that the container is properly labeled.
Labels should have at least the following informa-
tion:

sample ID number
replicate number
waterbody name
collector’s name

a split-sample designation if a single sample’s
contents has to be placed in 2 separate containers
due to large sample quantity.

Place a label inside the sample jar, using bond paper
written in pencil. Initially preserve the sample with
80-85% alcohol (isopropyl or ethanol). Higher con-
centrations of alcohol make some invertebrates
brittle, making taxonomic identification more
difficult or impossible. Fill the sample jar to the top
with the alcohol solution. Be sure to tightly seal the
sample container and gently invert the container
several times to thoroughly mix the sample and
preservative.

Within 24 hours pour-off the alcohol solution and
refill with fresh 80-85% alcohol. Samples containing



large amounts of filamentous algae or other organic
materials should be preserved and re-preserved
several times. Poorly preserved samples are un-
pleasant to analyze, and decayed organisms make
taxonomic identifications difficult or impossible.

Starting in year 1 of the monitoring program reaches
of the channel, portions of the seiche and the

pond should be sampled with an

unit. Each survey reach should be blocked off with

a heavily weighted shore seine at the upstream

and downstream ends. Floats of the seine will

be propped up with poles to make sure that fish
passage over the seine is not possible.

Each reach will be electro-fished in a single pass
starting at the downflow end blocking the net
moving upstream. A two man netting team will
collect the fish and place them in a tote for process-
ing at the end of the run. Collected fish should be
identified to species and counted. A sample of fish
from each species and each site will be measured in
maximum total length to the nearest millimeter and
released back into the reach they were collected. All
data will be recorded on the fish sampling data form.
Fish sampling is recommended in all years of the
monitoring program.

Several survey techniques can be employed in order
to effectively sample a wide variety of habitats and
attempt to encounter as many species as possible.

The primary method to be used will be

. Visual encounter surveys are
timed, systematic visual searches of suitable habitat.
Shoreline and other appropriate habitats are walked
slowly and visually searched for reptiles and amphib-
ians. In addition, any frogs or toads heard calling in
the immediate vicinity of a sampling station also can
be noted during visual encounter surveys. Visual
encounter surveys should be conducted during the
day and night in order to maximize the likelihood of
detecting species.

can also be used to complement visual
encounter surveys. These additional sampling ap-
proaches can be employed to maximize the pos-
sibility of detecting species that generally remain
hidden in vegetation, underneath cover, or in other
areas where they may go undetected during visual
searches.

Cover turning is the lifting and turning of cover
objects, such as rocks, logs, boards, and other large
objects under which animals typically find shelter.
Cover objects encountered at a sampling station are
turned and then returned to their original position
after being searched. Aquatic funnel traps, consist-
ing of standard minnow traps, can be used to sample
amphibian larvae and adults in pond and stream
habitats.

All collected or encountered reptiles and amphib-
ians should be identified to species and counted.
Numbers of organisms occurring in large numbers,
such as tadpoles or calling frogs should also be
estimated and representative individuals should be
collected for identification. Any animals collected
during sampling should always be released
unharmed in the location where they were found
following identification and enumeration, with the
exception of a few representative specimens of
tadpoles which may have to be retained.

Sampling should be conducted during the breeding
season (typically late May through late June). An
additional sampling for bird species could occur in
spring and fall for detecting migratory bird species.
Sampling points should be spatially correlated or
coincide with transect end points and habitat types.

Representative study locations should be chosen



throughout the Bay Vlew Wetland site after an initial
reconnaissance of the property. Locations to be
studied on the site would be identified once a funda-
mental understanding of the complexity, patchiness,
and types of avian habitat present on the site are
ascertained. Study points should be spaced suffi-
ciently throughout the site to ensure independence
of data from other study points.

Bird surveys typically rely on modified methods
designed for quantification of richness and relative
abundance of bird species.

At each study point birds should be surveyed daily
at dawn through mid-morning over four consecu-
tive days during summer breeding under suitable
meteorological conditions. Arrival at each study
point should be followed by one-to-two minutes of
acclimation while data sheets are being labeled as to
time, date, surveyor, study point number, and survey
identification.

During timed surveys (using stopwatch) the bird
species heard or observed each minute are recorded
and their location mapped. Surveys typically
continue until no additional species are recorded at
each study point, often requiring 15-20 minutes of
total survey time. Surveys are terminated after at
least four consecutive minutes in which no new-re-
corded species identified. Additional listings of birds
observed or heard in the property but not at study
points should be noted while moving between study
points.

Identification and nomenclature of birds should
follow Robbins and the American Ornitholog-
ical Union. Raw field data can be entered into

a database to create a list of birds as well as for
summary and analysis.

If the study were conducted as described above it
would determine the breeding status of species.
Avian breeding status on the site should follow the
criteria adopted by the Illinois Department of Con-
servation (IDOC) for the Breeding Bird Atlas Project
or other appropriate criteria. These criteria are:

* Observed: A species, male or female, was
observed during the breeding season, but no
evidence exists to indicate the species is breeding.

» Possible: A species, male or female, was observed
in suitable habitat and at a time during the
breeding season that indicated it was possible that

A2-12 Bay View Wetland Restoration

A red wing blackbird nest at the Bay View Wet-
land site

breeding occurred. Singing males often indicate
possible breeding.

Probable: Several types of observations are
available that would indicate the species is
probably breeding. Multiple males singing

in suitable habitat, a pair (male and female)
observed in suitable habitat, a permanent
territory is identified by multiple observations of a
singing male or male/male conflicts, courtship or
copulation is observed, or agitated behavior.

Confirmed: This is the most important level

of classification. Observation in this category
indicates direct evidence that the species is
breeding at the site. Nest building by species
other than wrens or woodpeckers, physiological
breeding evidence, distraction displays, a used
nest or eggshells, recently fledged young, an
occupied nest, adults carrying a fecal sac or food, a
nest with eggs, or a nest with young seen or heard.
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The archaeological survey conducted in 2013
recorded a documented cultural resources site which
will be impacted by the creation of the Grand Trunk
seiche wetland. The Allis Pond shipwreck, pieces of
a lapstrake wooden boat constructed ca. 1920-1970,
was observable on the ground surface. The archae-
ological team reported that the boat was likely the
result of fill refuse, rather than an actual shipwreck.
These findings will need to be reviewed by the state
DNR archaeologist to determine whether further
study of the Allis pond site is needed and ultimately
whether the site can be disturbed.

Chapter 30 is the Wisconsin statute governing
navigable waters, harbors, and navigation. Subchap-
ters | (General Provisions) and Il (Navigable Waters
and Navigation in General) contain language on
alterations to waterways including installation of
structures such as culverts and piers, use of shoreline
areas, changes to water courses such as realignment
and dredging, and permitting procedures.

There are at least three permits from DNR that are
expected for this project: wetland restoration and/
or wetland disturbance (discussed below), dredging
(likely an individual permit), and culvert replace-
ment (general permit). Normally, this type of project
would require a permit for a connected enlarge-
ment, but connected enlargements are exempt in
Milwaukee County, so a permit for this activity will
not be necessary.

The excavation required in the channel below the
high water line is considered “dredging” and, con-
sequently, Administrative Code NR 347 applies. Itis
recommended that a new ordinary high water mark
determination be made to ensure accuracy.

A WI DNR Ordinary High Water Mark Determination
Application will need to be filed with the WI DNR to
determine the new high water line.

The purpose of NR 347 is to protect the public rights
and interest in the waters of the state by specify-
ing definitions, sediment sampling and analysis
requirements, disposal criteria and monitoring
requirements for dredging projects. As stipulated

in this rule (Chapter NR 347.05), a preliminary ap-
plication is required before a formal application

can be submitted to DNR. This application should
be submitted as soon as possible to avoid delays in
design development. The preliminary application
consists of the responses to the seven points below.

The name of the waterbody and the location of the
project

The volume of material to be dredged

A brief description of the dredging method and
equipment

A brief description of proposed disposal method
and location and, if a disposal facility is to be used,
size of the disposal facility.

Any previous sediment sampling (including field
observations) and analysis data from the area to be
dredged or from the proposed disposal site

A copy of a map showing the area to be dredged,
the depth of cut, the specific location of the
proposed sediment sampling sites and the
bathymetry of the area to be dredged; and

Anticipated starting and completion dates of the
proposed project.

Following the preliminary review, the project team
will work with the WI DNR to determine appropriate
steps for sediment testing and necessary remedia-
tion of dredged sediment.



In order to complete the project as designed, the
Wisconsin Department of Natural Resources would
require City of Milwaukee to obtain a permit for the
wetland impact (and corresponding restoration).
There are two permitting mechanisms the DNR can
use to authorize the coverage for a project: a

or . Chapter 30.2065
outlines the procedure for general permitting for res-
toration activities.

In order to qualify for the GP, all conditions of the
permit must be met for the Department to authorize
the coverage of that particular (categorized) permit
to the applicant. For this project, the wetland res-
toration permit can be found on the DNR webpage
(http://dnr.wi.gov/topic/wetlands/documents/NR—353_GP_AppIication.pdf).
The benefit of the GP is that there is a shorter review
period (30-days), no public involvement, and no
wetland mitigation required.

For projects that are unable to meet all the standards
of the GP, a project may be permitted through the
IP process. Due to the fact that IPs are generally
larger in scale and typically involve more complex
designs and issues, a more thorough review process
is necessary for the Department to determine a
decision. The timeline for such a review process is
105-135 days. This process also requires the project
to go through public notice (with potential of a
public hearing) and mitigation for the wetlands
impacted. The DNR Statewide Mitigation Coordi-
nator would negotiate the terms of the mitigation
(balancing temporary and permanent impacts) with
the applicant once the amount of impact has been
avoided and minimized to its greatest extent and
agreed upon by the Water Management Specialist.

If possible, it is recommended that the design phase
of the project be tailored to fit the guidelines for a
GP due to its simplified permitting process. Despite
this project tailoring, it is still possible that site
specific issues which arise later in design or construc-
tion will merit moving into the IP process.

The purpose of NR 216 is to establish criteria
defining those storm water discharges needing
WPDES storm water permits and to implement ap-
propriate performance standards. This chapter seeks

to minimize the discharge of pollutants carried by
storm water runoff from certain industrial facilities,
construction sites and storm sewer systems.

To satisfy these requirements, an erosion control
plan, materials management plan, dewatering plan,
and sequence of work plan need to be developed
according to the following project checklist provided
by the WI DNR:

Project Description: Briefly describe the project
applicable to the erosion control plan.

Erosion Control Methods and Materials: The
types of erosion control methods that will be used
during project construction to protect disturbed
areas. Include, where applicable:

Soil and slope stabilization
Seeding and mulching

Matting, tracking pads, inlet filters, silt fences,
drainage swales, sedimentation basins, stockpile
protection

Dewatering-related erosion control

Channel protection

Outfall protection

Any other appropriate erosion control measures

Details and typical section drawings of all the
erosion control methods utilized.

Include a site plan view and typical drawings
illustrating:

Construction site boundary

The location of all erosion control measures
Location of stockpiled soil

Vehicle and equipment access sites

Areas of disturbance

The drainage area configuration

Surface water diversion measures

Pre- and post-construction drainage patterns

Methods of collecting, transporting, and
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° Topography
“ Existing floodplains and wetlands
“ Location of trees and unique vegetation

» Sequence of Erosion Control Measures
List and give a detailed description of the
sequence of erosion control measures that will
occur (i.e. placed, relocated, and replaced) during
all phases of construction including:

“ Clearing and Grubbing

? Concrete removal

? Material installation

? Channel construction

 Revegetation processes

? Seeding and mulching/matting

? Maintenance
Note the erosion control sequence to be
followed for each event of the project.

o Off-site Diversion Methods
Identify off-site contributions of water effecting
the project site, methods of controlling off-
site water contributions, and include site plan
indicating:

? Where the off-site water is originating from

° Locations of diversion measures on-site

e Computations
The following computations should be submitted
if applicable to the project:

“ Designed erosion control measures
-Sediment tap efficiency
-Runoff volumes

Contributing watershed area to each erosion
control measure

-On-site watershed area

-Off-site watershed area

Peak discharge and velocities
° Direction and destination of flows

“ Ditch and Drainage easement sizing

* Provisions for Inspection and Maintenance
* Document the provisions for:

° The regular inspection of all erosion control
efforts
-Who will perform the inspections
-When will the inspections occur
-Any special circumstances initiating an
inspection

? The regular maintenance of all erosion control

efforts

-Who is responsible for the maintenance
-How often will the site be maintained
-Corrective action if the site is not maintained
according to provisions

Materials Management Plan (Ch 30/NR 216
Permits)

The following checklist serves as guidance in the
completion of the Materials Management Plan
necessary to meet the requirements of the Chapter
30 and NR 216 Permits. The Materials Management
Plan shall contain at minimum, specific details on all
of the following components.

e Access Point Locations

“ List the locations that will be used to gain access
to the work site

 Include a plan view of all access points

Regulatory Requirements A3-3
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e Haul Routes
nclude a haul route diagram indicating haul route

location. Indicate how and where hauled materials

will be routed, including:

? Inbound materials

? Outbound materials

 Clean fill materials

? Contaminated materials

? Others

“ Alternate locations if necessary

e Stockpile Areas
Provide a plan view diagram indicating stockpile
area locations. List and describe:

? Material to be stockpiled
° Where material will be stockpiled on-site

° Measures to protect stockpiled areas if
applicable

e Equipment Staging Areas:
° Where equipment will be stored on-site

? Include a plan view of equipment storage areas
on-site
e On-site use and Placement of Equipment

 Spill control and kits on-site

¢ Field Screening Protocol for Contaminant
Testing
If contaminated materials (i.e. soil) are
encountered on-site, indicate:
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° How the materials will be screened
° Where the materials will be tested
? What protocols will be followed

° How work will be impacted

Notify WDNR and Solid Waste of contaminated
material encountered on-site.

Contaminated Materials Management Protocol
(Will obtain from DNR)

Estimated Types, Concentrations and Volumes
of Contaminated Materials

If contaminated materials are known to exist on-
site, list and describe:

? The type of contaminant
° Where the contaminant is located on-site

° Media in which the contaminant is located
within (i.e. soil, water, etc.)

° The estimated concentration of the contaminant
° The estimated volumes of the contaminant

Excavation Methods
List and describe:

° What materials will be excavated
° Where the excavated materials are located

° How the materials will be excavated and
removed

° How excavated materials will be exported from
site

° Where excavated materials will be exported to

Methods for Dewatering of Excavated Materials
If free water is found present in excavated
materials, list and describe:

° What methods will be used to correct the
situation (i.e. how water will be removed)

° Where these methods will take place on-site

Estimated Volumes of In-channel and Upland
Excavated Materials

? Volume of Dredged Materials (cubic yards
-Excavation from bed and bank of waterway



-Excavation from wetland 216 Permits. The Dewatering Plan shall contain at

ini Il of the followi ts:
Volume of Upland Materials (cubic yards minimum aff ot the Tollowing components

-Excavation from areas outside of waterway and
wetlands

Provide detailed plans for the d tering |
-Total Volume of Materials (cubic yards) rovide detalied plans for the dewatering

diversion of flow/ standing water removal
-Typical dewatering | diversion measure plans

Provide specifications for the dewatering |

Reuse of Dredged Materials diversion of flow/ standing water removal
-Total Volume of Reused Dredged Materials -Methods employed to dewater | divert flow/
(cubic yards) treat water (if applicable)
-Location -How will methods be employed

*Indicate on project plans OR -Where will methods be employed

*Provide off-site address, property owner, site -Capacities and capabilities

map drawn to scale
*Purpose of Dredged Materials (i.e. grading, List and describe:
trench backfill, etc.)

Methods of minimizing downstream impacts

Reuse of Upland Materlals during high flow conditions

-Total Volume of Reused Upland Materials (cubic

yards)
-Location Provide the following information if the stream is
*Indicate on project plans OR overloaded:

*Provide off-site address, property owner, site
map drawn to scale
*Purpose of Upland Materials

Estimated volume of system overload (i.e. what
rainfall overloads the system)

Estimated frequency of system overload (i.e. how
often will the system be overloaded)
Disposal of Dredged Materials Actions taken if stream is to be overloaded
-Total Volume of Disposed Materials (cubic yards
-Disposal Site Location
*Type of Disposal Site (i.e. confined disposal List and describe:
facility, landfill, etc.)

*Disposal Site name and address Anticipated number of lost work days

Disposal of Upland Materials Possible water quality impacts

-Total Volume of Disposed Upland Materials Methods of deterring adverse changes in water
(cubic yards) quality
-Disposal Site Locations

*Type of Disposal Site (i.e. confined disposal

facility, landfill, etc.) Indicate the following regarding the discharge of
*Disposal Site name and address water:
Solid Waste Program Approvals Where the water will be discharged to

How the water will be discharged

The following checklist serves as guidance in the Provide a site map indicating discharge locations

completion of the Dewatering Plan necessary to
meet the requirements of the Chapter 30 and NR If a back-up system becomes necessary, indicate:



? What type of back-up system will be used

(include backup and standby equipment/power

supply)
? Conditions when the system will be needed
? How the back-up system operated
? Where the system will be located

High Flow Plan
When flooding is likely to occur, list and describe
the following:

° How the water will be removed from the site
-Methods of water removal (i.e. pumping
-Methods of minimizing water contamination
(i.e. treatment methods)

conveyance channel including:

-List of materials that would require evacuation
during high flow periods

-How the materials will be evacuated from the
flood conveyance channel

-Where the materials will be temporarily placed

on-site
-How the materials will be transported

Protocol for evacuating materials from the flood

° How the water will be treated and/or disposed of

Sequence of Work Plan Checklist

The following checklist serves as guidance in the
completion of the Sequence of Work Plan necessary
to meet the requirements of the Chapter 30 and NR
216 Permits. The Sequence of Work Plan shall contain
at minimum all of the following components, all
which should be closely related to the Dewatering,
Erosion Control, and Materials Management Plans:

» Sequencing of Construction
Include a detailed description of the planned
step-by-step events that will take place during
construction including:

? Construction Stage Activities
-Demobilization
-Clearing and Grubbing
-Erosion control measures
-Concrete removal
-Material installation
-Channel construction
-Revegetation processes
-Seeding and mulching/matting
-Maintenance

-Methods of protecting the materials
-Include a site map indicating the location of
temporary placement

* Project schedule indicating description of work
and anticipated start and finish date for each
activity, including erosion controls, dewatering,

Protocol for evacuating machinery from the and materials management
flood conveyance channel including:

-Type of machinery that would require
evacuation during high flow periods

-How the machinery will be evacuated from the
flood conveyance channel

-Where the machinery will be temporarily placed
on-site

-Include site map indicating possible locations of
temporary machinery placement

e Contaminated Water
List and describe what measures will be taken if
contaminated water IS found on-site including:

? Methods of isolating the contaminated water
? Methods of analyzing the contaminated water
? Where the water will be tested

° Methods of removing contaminated water from ik e v
J s -ﬁﬂiv
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The WIDNR defines a discrete multi-phase process
for projects with contaminated sediment. These
projects proceed through seven phases, beginning
with screening level assessment and ending with
remediation monitoring. A brief description of these
phases follows below.

A Phase | study is done as a result of routine mon-
itoring or other program processes, such as fish
sampling. Typically a few sediment samples have
been collected and elevated concentrations have
been detected. The contamination of concern could
be legacy or emerging pollutants.

The Grand Trunk Property Phase | report write by
Giles Engineering and Associates in 2003 should be
sufficient to satisfy Phase | screening requirements
because the research team in conjunction with the
WIDNR has already determined that more screening
will be necessary.

Based on the discovery of contamination in
sediment from Phase |, projects with phase Il
completed have had a detailed assessment
conducted to define horizontal and vertical extent
and severity of contamination. Initial source inves-
tigation has been carried out. Primary responsible
parties if any have been identified.

The Grand Trunk property has been through a

Phase Il soil assessment but more data needs to be
collected to update and augment the these studies.
A Phase Il assessment should be done to assess the
extent of contamination, as described in NR 716. This
assessment will define the horizontal and vertical
extent and severity of the contamination.

A Phase Ill may include additional site characteri-
zation if needed. This information should be made
available for a remedial design. That includes the
following necessary evaluation:

Potential risk assessment if required

Remedial action criteria
Remedial alternatives
Selection of an alternative for design

A decision tree for implementation including
post remediation verification sampling and
contingency plans

Disposal options if removal is chosen as the
alternative

Public acceptance

Evaluation of cost and effectiveness
Permits identified and application initiated
Funding secured

Giles Engineering and Associates completed a
Phase Il Feasibility Study following their Phase Il
Environmental Assessment. However, this study was
conducted to address development of the site as

a traditional industrial area. A new Phase Il study
should be conducted using data collected in an
updated Phase Il assessment which evaluates the
site’s potential as parkland and for development as
commercial offices or industrial facilities.

Based on the Feasibility Study and the remedial
action plan options presented in this master plan,
develop design plans and specifications should be
developed for remedial design. These plans and
specifications should include operations, mainte-
nance and long term monitoring.

In this phase the remedial action is carried out as
designed. Modification of the design is expected to
accommodate complications that may arise during
implementation.

Upon completion of implementation, additional
monitoring maybe needed to demonstrate the
recovery of the system. Pending an additional
discussion, follow up action may be needed for
delisting of the site.
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