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Appendix 1 — Root River Site Surveys



Site #1: Legend Creek

Location and surrounding area:

Tributary to middle main stem of river in
the City of Franklin. Predominantly
residential but in a woodland setting.
Upstream areas comprised of golf course
and some parkland.

Stream bank conditions:

Stream banks are steep and eroded in
some locations. Numerous mature trees
and surrounding woodland habitat
provide some bank stabilization that
allows free meander and sinuosity.
Habitat is good quality due to varied
substrate facilitating riffles and pool
formation.

Infrastructure:

No storm water outfalls were found.
Creek is channelized as it flows under
the upstream street bridge and through
two culvert pipes which may inhibit fish
passage.

Other comments:

A buildup of foam was occasionally
observed just downstream of the
sampling point but detergent levels were
not found to be high.

Looking upstream from sampling point in winter.
Note two culvert pipes underneath road bridge.

Looking downstream from sampling point in
winter. Note tree growth and stabilization along
bank.

Steep bank
erosion

Evidence of riffles, a variety of substrate sizes,
and some steep bank erosion at 50 meters
downstream of sampling point.

Good meander and sinuosity at 50 meters
upstream of sampling point. Mature wooded
habitat provides near to full canopy cover.
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Site #2: RRC-Union Grove

Location and surrounding area:

Location is downstream of Union Grove
Wastewater Treatment Plant (WWTP).
WWTP effluent provides the stream flow
for this upper section of the western
canal branch. Land use is primarily
suburban immediately upstream of the
sampling point; downstream is largely
agricultural.

Stream bank conditions:

Stream banks are channelized but have
adequate rock and vegetative cover.

Infrastructure:

The effluent discharge pipe from Union
Grove WWTP discharges to the Root
River at this location. One stormwater
outfall, which drains a parking lot, park
and subdivision to the southwest also
discharges at this location, however no
high levels of bacteria were detected.
The canal passes through an elevated
culvert underneath 67t Drive which
likely inhibits fish passage.

Other comments:

This canal section is classified as Limited
Aquatic Life since the WWTP effluent
discharge provides the main stream
flow.

Two
culverts

Looking upstream across 67t Drive from the
sampling point in spring. Two culvert pipes join
underneath road bridge to form one. |

Looking downstream from sampling point in
spring. Note rock stabilization on stream banks,
limited meander, and agricultural land on right.

subdivision

Culvert for main canal flow is on right and storm
water outfall for park and housing subdivision is
on left.

Canal streambed upstream of wastewater
effluent pipe is ephemeral, depending upon
rainfall for flow.




Site #3: Raymond Creek Highly vegetated
In summer

Flood plain connection

Location and surrounding area:

Tributary flows through woodland but - it
area is surrounded by abundant il
agricultural land located in central
Racine County. This tributary discharges
into the west branch of the Root River
Canal upstream of Site #4: RRC-West.

Stream bank conditions:
Stream banks are naturalized, have ) ] ) . . . )

Looking upstream from sampling point during Looking downstream from sampling point during
generally low slopes, good meander, and . ) S . ) L

high flooding period in winter (left) and close to high flooding period in winter (left) and close to
woodland or vegetated buffer systems. : . : .

. no flow in summer (right). no flow in summer (right).

Low slopes allow for greater flood plain

connection. Stream banks are eroded,
however, in steep riparian areas located
downstream.

Infrastructure:

One ditch drains a nearby street and
residential runoff was noted just
downstream of the sampling point but
this was not a major contributing source
of bacteria or other pollutants.

Other comments:

This creek is not ephemeral but can have el
Wl

extremely low flow during dry periods. ; : v
Water sometimes built up during low Woody debris buildup with aggregated scum Steep eroded slope located below residential
flow periods, particularly around woody upstream of sampling point. area 50 meters downstream of sampling point.

debris.




Site #4: RRC-West

Location and surrounding area:

Sampling site was located near the end
of the western branch of the Root River
Canal in a predominantly agricultural
area of central Racine County.

Stream bank conditions:

Stream banks are channelized, uniform,
and relatively steep. Well vegetated with
tall grasses in summer. Some steeper
portions downstream of the sampling
location are highly eroded. Trees are
generally set back at least 5 meters from
edge, thus providing little canopy to the
river.

Infrastructure:

No nearby infrastructure was found.
Creek flows through a bridge culvert
underneath the road at the sampling
point which may inhibit fish passage.

Other comments:

Algal blooms and vegetative buildup
could be high during the summer
months, likely due to little canopy and
high nutrients. Channelization allows for
buildup of fine sediments in the canal.
Planting additional trees for canopy and
investigating areas to re-establish a
meander would be beneficial.

Looking upstream from sampling point during
high flooding period in winter (left) and lower
flow in fall (right).

Looking downstream from sampling point during
high flooding period in winter (left) and lower

flow in fall (right).

Accumulation of high algal growth (left) and fine
sediment in canal bed (right).

Trees closer than 5 meters to stream bank
provide canopy (erosional). Bank with tall
grasses show little erosion (depositional).




Site #5: RRC-Fonk’s

Location and surrounding area:

Sampling location is downstream of
Fonk’s Home Center Wastewater
Treatment Plant (WWTP). Their effluent
discharge pipe is located close to
headwaters of the eastern canal branch.
Land use if primarily suburban along the
west bank but the remaining area is
largely agricultural.

Stream bank conditions:

Stream banks are channelized, uniform,
very steep, and highly eroded. Near to
full canopy of stream due to tree cover.

Infrastructure:

Besides the wastewater treatment plant
effluent discharge pipe, one agricultural
drainage tile with low to no flow was
found. The canal flows through a bridge
culvert, which may inhibit fish passage.

Other comments:

This canal section is classified as Limited
Aquatic Life due to the WWTP effluent
discharge. Channelized conditions allow
for extensive buildup of fine sediments
in the canal. Large pieces of trash were
often observed embedded in bed
sediments.

Looking upstream from sampling point during
summer (left). Upstream, Fonk’s Wastewater
Treatment Plant effluent discharge pipe (right).

Looking downstream across Highway 11 from
sampling point in summer.

Highly eroded east bank 100 meters upstream of
sampling point.

sediment during low flow period.




Site #6: RRC-East

Location and surrounding area:

Located near the terminal end of the
eastern branch of the Root River Canal in
a predominantly agricultural area. There
is a private residence to the west and a
dirt driveway leading to a recreational
park to the east of the sampling location.

Stream bank conditions:

Stream banks are mainly channelized,
steep, and can be eroded. Bank
undercutting was observed. Little direct
tree cover exists due to removal of
vegetation downstream of the sampling
location in 2011. Low grasses and
invasive plants (purple loosestrife) have
extensively grown in their place.

Infrastructure:

A ditch that drains the road and
surrounding area is 0.5 meters
downstream of the sampling point.
However, monitoring indicated limited
pollution. One small agricultural drain
tile was noted 100 meters upstream.

Other comments:

This canal section is classified as Limited
Forage Fish. Large pieces of concrete
were observed downstream along the
east bank, possibly placed as an erosion
control measure.

Looking upstream from sampling point during
summer. Note highly channelized but vegetated
stream banks.

i i !

Looking downstream from sampling point in
Summer, 2011. Note tree stumps and less
vegetation than 2012 (below).

Concrete Undercut
pieces bank

Large pieces of concrete 75 meters downstream
of sampling point (left). Eroded undercut banks
on upstream west bank (right).

Looking downstream from sampling point in
Summer, 2012. Note extensive vegetative
growth and purple loosestrife on right bank.




Site #7: RRC-Main

Location and surrounding area:

This site is downstream of the
confluence of the east and west Root
River canal branches. Predominantly
agricultural land (cattle and row crops)
but there are a few private residences
and a park are also present.

Stream bank conditions:

Stream banks are steep and have no
meander due to deep channelization.
The banks are eroded and can be
become highly vegetated with grasses
during the summer.

Infrastructure:

No storm water infrastructure or
agricultural drain tiles were noted at this
location.

Other comments:

Due to highly eroded banks, fine
sediment build-up was high. Extensive
algal growth occurred during the
summer, likely due to high nutrients and
full direct sunlight. Potential sources of
bacteria and nutrients are plentiful and
there are currently no mechanisms in
place to prevent runoff. Wide buffer
strips with trees could provide filtration,
shade, and bank stabilization.

Looking upstream from sampling point in
summer. Note cattle grazing land fenced off to
within 5 meters of west (right) bank.

Looking downstream from sampling point in
spring. Row crops are planted within a few
meters of east (right) bank.

Looking upstream from sampling point during
winter flooding episode. Flooded areas in
parkland (left) and in cattle grazing land (right).

U.S. Geological Survey Discharge Gauging
Station on east (right) bank provides continuous
volumetric flow rate measurements.




Site #8: Husher Creek

Location and surrounding area:

Tributary to main stem in eastern Racine
County. Predominantly agricultural land
(row crops) with a few nearby homes.

Stream bank conditions:

Stream banks are highly channelized
upstream but downstream locations
have considerable meanders and
moderately inclined banks. The stream
bank is highly vegetated upstream of the
sampling location with thick reeds and
grasses. Downstream is a mixture of
woodland and grasses.

Infrastructure:

No storm water infrastructure was noted
but one agricultural drain tile was
identified approximately 50 meters
upstream. Sampling point was from an
overarching bridge that sits on a culvert;
culvert may inhibit fish passage.

Other comments:

Upstream habitat could be improved:
gentler bank slopes, wider buffer strips,
increased canopy, and reinstituting
stream meanders. Samples tested
positive for human-specific markers
during monitoring. Upstream areas
should be examined for faulty sanitary
systems.

Looking upstream (left) and downstream (right)
from the sampling point in summer.

West bank buffer upstream measures between
4 and 10 meters wide between creek and
surrounding agricultural field.

Upstream of sampling point in highly
channelized area that becomes very dense with
reed/grass growth.

Downstream of sampling point the banks are
gentler, meanders occur, and adequate tree
canopy exists.




Site #9: 38 at MKE Co Line

Location and surrounding area:

Sampling site was located on the main
stem of the Root River at the Milwaukee
Racine county line. Location surrounded
by a variety of land uses: residential,
wooded parkland and open space.

Stream bank conditions:

The stream channel is wide at this main
stem section and bank slopes are
gradual, allowing excess waters to
connect with flood plain. Some areas of
erosion and undercutting were noted
and low-level deposition occurred on
opposing banks. Additional habitat, such
as ephemeral pools or ponds, have been
created via connectivity to the flood
plain. The tree canopy is full next to the
banks and provides woody debris
buildup.

Infrastructure:

No stormwater infrastructure or
agricultural tiles were found near this
sampling location.

Other comments:

An assessment for native versus invasive
plant species within the adjacent
woodland area may provide insight into
the quality of the ecosystem.

Looking downstream during normal flow
conditions from sampling point in summer.
Upstream is similar habitat conditions.

Looking downstream during flood conditions
from sampling point in winter. Bank slopes are
moderate and river connects with flood plain.

Upstream of sampling point on north bank is
Milwaukee County Parks dirt recreational trail
next to river.

Downstream of sampling point on south bank is
ephemeral pool habitat created after flood
water recession.




Site #10: 5 Mile Road

Location and surrounding area:

Located on the main stem of the river in
eastern Racine County. Sampling point
is surrounded by open recreational
parkland, some woodland, private
residences, and agriculture (row crops).

Stream bank conditions:

The stream channel is relatively wide
and cuts deep, particularly near the
park, which has a grass buffer strip. High
levels of erosion occur here. Some flood
plain connection and deposition occurs
on the woodland side. Tree canopy
cover is low upstream but moderate to
high  downstream. Downstream
woodland east bank buffer strip width is
between 5 and 50 meters. Bank
undercutting has occurred in some
locations, as evidenced by the exposed
tree roots.

Infrastructure:
No storm water infrastructure was

noted. One agricultural drain tile was
found downstream.

Other comments:

Balancing recreational access with
stream bank naturalization in the park
may help reduce erosion.

Looking upstream during normal flow conditions
from sampling point in fall.

Looking downstream during normal flow
conditions from sampling point in fall.

Steep eroded bank next to open parkland (left
arrow) and shallow slope leading to woodland
area (right arrow).

Cabbage field on west bank side of river
downstream of sampling point.




Site #11: Hoods Creek

Location and surrounding area:

This sampling location was located on a
tributary to the main stem of the Root
River, in eastern Racine County. The
immediate area is residential land with a
moderate amount of woodland and
agricultural  lands  upstream. The
Yorkville Wastewater Treatment Plant
(WWTP) discharges to the Root River
approximately 6.5 miles upstream.

Stream bank conditions:

Stream banks are in fair condition in
most spots with a moderate amount of
grass and woodland serving as a buffer
strip. The creek is fairly deep and doesn’t
have much flood plain connection Banks
are severely undercut upstream.

Infrastructure:

No storm water infrastructure or
agricultural drain tiles were observed.

Other comments:

This tributary section is classified as
Limited Forage Fish. Nutrient loading
from the upstream WWTP and
agricultural production is likely. Stream
bank stabilization may help with erosion
in high cut areas. Removal of crumbling
infrastructure  associated with the
railway is recommended.

Looking upstream during normal flow conditions
from sampling point in spring.

Looking downstream during normal flow
conditions from sampling point in spring.

¥, i Fantt

Steep eroded bank upstream of sampling point.

Woody debris and various substrate sizes are
evident in this habitat.

Upstream is an old abandoned rail bridge with
crumbling infrastructure.




Site #12: Johnson Park

Location and surrounding area:

This site is located along the main stem
of the Root River in eastern Racine
County. The sampling location is in a City
of Racine park comprised primarily of
open space, woods and grassy areas.
Much of the land adjacent to the river is
golf course.

Stream bank conditions:

Stream banks are in mixed condition;
low to medium erosion exists upstream
of the sampling location (bridge to golf
course) while medium to high erosion
appears downstream.

Infrastructure:

No storm water infrastructure or
agricultural drain tiles were noted in the
vicinity of the site.

Other comments:

Algal and goose feces were commonly
observed upstream of the sampling
location in the summer. The planting of
additional trees and an improved native
plant buffer strip may reduce algal
growth and prevent nutrients and feces
on the grassy banks from reaching the
river.

Looking upstream from sampling location in
spring. Note open grassy areas on right north
bank, where geese would reside.

Looking downstream from sampling location in
spring. Banks are fully vegetated and shaded in
this location.

Vil e i

Algal build-up on right north bank.

Banks are highly eroded in some locations 100
meters downstream.




Site #13: 31 and 4 Mile

Location and surrounding area:

This location is on the main stem of the
Root River in eastern Racine County. It is
surrounded by a mix of residential land,
agricultural fields(row crops), livestock
(horses) and some wooded areas.

Stream bank conditions:

The Root River is wide in this stretch,
particularly near the Highway 31 bridge.
Stream banks are in mixed condition;
medium to higher erosion in steeper
upstream areas but little erosion on the
gentler slopes located downstream of
the sampling site. Downstream areas
also connect with a large flood plain.
Tree canopy is adequate except for near
the Hwy 31 bridge.

Infrastructure:

A storm water sluice gate sits on the
north bank downstream of the sampling
point, but runoff is filtered through a
wetland area prior to reaching the river.
No other infrastructure was observed.

Other comments:

Due to the large width, the river was
slow-moving and hence frozen for the
majority of the winter reducing the
number of data points.

Looking upstream from sampling location in
summer.

Looking downstream from sampling location in
spring. High levels of algae can build up in this
open and shallow area during summer.

View of sampling point and large double bridge
infrastructure which facilitates widening and
reduces the tree canopy.

flood plain allows for creation of pool habitats.




Site #14: Horlick Dam

Location and surrounding area:

This main stem sampling location is in
the City of Racine. It is surrounded by
commercial, residential, open space, and
park land.

Stream bank conditions:

Above the dam, the water is deep, fine
sediments settle out, and it is very
similar to a lake environment. Stream
banks are more naturalized here and
connect to open space and wooded
parkland. Water depth decreases below
the dam, substrate is comprised of
bedrock and rubble, riffles are present,
and flow is directed by concrete/stone
walls and a large set-back bluff. Tree
canopy is adequate near the wooded
areas both above and below the dam.

Infrastructure:

A USGS flow rate gauging station, and
three storm water outfalls are located
below the dam. The northwest outfall
discharge has had consistently high pH
and conductivity. The east outfall has
compromised infrastructure and should
be fixed.

Other comments:

There is a near year-round duck
population near this site.

Looking upstream at the dam from the sampling
pointin fall during low flow (left) and a flooding
episode in the winter of 2012 (right).

Looking downstream from the sampling pointin
the fall under low flow conditions (left) and with
typical flow during the spring (right).
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Horlick Dam Northwest (left, both discharge
points) and East outfalls (right). East outfall end
pipe has disconnected from discharge point.

Year-round resident duck population living
below the dam ranges from five to 75 ducks.




Site #15: Steelhead Facility

Location and surrounding area:

This site is located on the main stem of
the Root River in the City of Racine. It is
surrounded by parkland and residential
areas. The WI DNR Steelhead Facility and
weir is immediately downstream .

Stream bank conditions:

The stream banks range from gently
sloped to steep. Condition ranges from
grassy, eroded with or without
overhanging tree roots, to buttressed
with rock pilings or concrete shelves.
Substrate is varied in size and creates
riffles. Tree canopy is adequate in areas
away from the open/grassy areas.

Infrastructure:

No storm water infrastructure or
agricultural drain tiles exist at this
location. The downstream weir runs
across the river to direct fish into the
steelhead facility for egg collection. An
upstream outfall type pipe transfers the
fish from the facility back into the river.

Other comments:

Buffers in park are adequate but may
contain invasive species. These
should be identified and eradicated.

Looking upstream from the sampling location in
winter. Note concrete shelf and grass island on
south (left) bank and grassed area on north bank

Looking downstream from sampling location in
winter. Fish weir runs across stream width and
free-standing rocks stabilize nearby banks.

¥

Deteriorated concrete pillars do not appear to be
functional , are collecting large debris and should
be investigated for removal.

Steep eroded banks (left) at the foot of a bluff
with residences on west bank and free-standing
rock pilings on east bank next to park (right).




Site #16: Liberty Street
Bridge

Location and surrounding area:

This site was located on the main stem
of the river in the City of Racine. It is
surrounded by urban residential areas
along the east bank and parkland along
the west bank.

Stream bank conditions:

The vast majority of the stream banks =
are stabilized by rocks and stone walls. Looking upstream from sampling point in spring. Looking downstream from sampling location on
Some meanders occur upstream and Moderate rock support on west (left) bank and bridge in spring. Note continuation of rock wall
downstream but they are limited. established rock walls on east (right) bank. support on both stream banks.

Infrastructure:
Three storm water outfalls are located in o T
the vicinity: two small outfalls on the >t
southeast and southwest sides of the &
bridge, and one large outfall located 50
meters upstream.

Other comments:

The southeast outfall samples were high
for human markers, phosphorus, and
detergents. A sanitary sewer line from
an uphill house was disconnected from
the storm sewer and dry weather flow
from the outfall ceased. The large ; e P -
upstream outfall was tested four times Uphill sanitary sewage source (left arrow) and High levels of detergents found in southeast
and may also be a source of fecal southeast outfall (right arrow). outfall (note foaming present in storm water
pollution loading to the Root River; discharge).

testing should continue. The southwest
outfall was always dry.

T .




Site #17: REC

Location and surrounding area:

This site was located on the main stem
of the river, at the City of Racine/UW-
Parkside REC Center, just prior to the
channelized downtown area. It is
surrounded by commercial, industrial,
and high density residential housing.
Large amounts of impervious surface are
present at/downstream of this site.

Stream bank conditions:

The river is wide here and has a slow
flow which facilitates the accumulation
of fine sediments on the northwest bank
near the sampling location. The stream
banks are generally gently sloped with
grassy buffers upstream. Downstream,
the river is channelized by steel and
concrete walls extending through the
downtown area to the mouth. The tree
canopy is generally low here due to the
large width, with the exception of
moderate tree cover in grassed areas
upstream.

Infrastructure:

Some small storm water drainage pipes
exist along the channelized portions.

Other comments:

The open waters and slow flow allow for
some high summer algal growth.

1 - | Sampling Location

s

Looking upstream from sampling point in spring.
Grassed areas with some rock walls for bank
stabilization.

View looking downstream from the sampling
point from the REC parking lot. This is the
beginning of channelized section of the river.

Root River Environmental Education Community
Center (REC) sign in front of educational
building.

East bank of channelized river portion with
industrial/commercial land use visible in the
background .




Site #18: Chartroom

Location and surrounding area:

Located on the main of the river, just
upstream from the mouth, in the City of
Racine in channelized downtown area.
Site is surrounded by commercial
properties containing large amounts of
impervious surface.

Stream bank conditions:

The river is controlled by steel and
concrete-reinforced walls comprising the
channel leading out from the Root River
mouth to the harbor. No erosion was
noted. Substrate could not be assessed
due to deep river conditions. No to very
little tree canopy exists.

Infrastructure:

Several small storm water outfall pipes
exit through the channelized walls at
regular intervals.

Other comments:

Lake Michigan intrusion into the Root
River at this location artificially
decreased assessed water quality
parameter concentrations, i.e. bacteria,
phosphorus, turbidity, and conductivity.
The large expanse of open water and
low flow facilitated full freezing;
minimal winter sampling occurred.

Channelized
river walls

Sampling point

Looking upstream from sampling point in
summer. Area is channelized through the harbor
until the mouth of the river at Lake Michigan.

Looking downstream from sampling point in
summer.

Root River recreational pathway along river (left)
and Chartroom Charlie’s restaurant and marina
in background (right picture).

Root River harbor at sunset (courtesy Scott
Anderson, Racine Journal Times).




Appendix 2 — Root River Decision Trees



Key:

IC = Impervious Cover
OF = Stormwater Outfall
PPT = Precipitation

#1:
Legend Creek

R? = Degree of Determination (Regression) No E;’Z'LIGSE%E“] Yes
=== = Decision Tree Path (1%>0.65)
E. coli responds to
No 48 hr PPT? Yes
(0.5
High OFs / Eroded stream
/—‘— 1c?”? animal banks / lack of
— E. coli feedlots? buffer strip?
E. coli exceedance >
No exceedance Yes No 50% within 24 | Yes |
>40% in dry hr PPT?
weather? &
>50% in 24 hr N~
PPT?
(E. coli AN Low priority: o
exceedance > ("Pollution from ) Storm water look at localized Low-Med priority: Reduce
No 40% in 24 hr Yes upstream sites. outfalls nearby areas of storm water runoff — infiltration
PPT? Insufficient buffer | | with DWF? improvement SRR, 6.
~— strips? Nearby leaky
septic systems?
\§ J
Medium Priority:
Medium priority: Storm water runoff LOW'Med priority:
L e Ve - — management, Consider stream bank
Low priority: Reduce runoff in Med—-High priority: P —_— improvements —
Look at localized local area, consider Redhics Siomm waier P - vegetate/buffer strips
areas of stream bank runoff through upstream &
improvement 1mprovements buffer/filter strips as
appropriate

Focus on nearby areas for bank stabilization. Investigate upstream golf
course for grassed buffers to convert to long-rooted native vegetation.
Legend Creek does have a significant positive relationship (p<0.05) with 24
and 48 hr PPT, but the R? values are not above the prescribed thresholds.
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Key: #2: RRC -
IC = Impervious Cover Union Grove
OF = Stormwater Outfall
PPT = Precipitation

2_ . . . No E. coli response Yes
R Degre.e .of Determination (Regression) (to 54 e PP ]
= = Decision Tree Path (*>0.65)

E. coli responds to
No 48 hr PPT? Yes
(1>0.5)
High OFs / Eroded stream
1C?? animal banks / lack of
E. coli feedlots? buffer strip?
E. coli exceedance >
exceedance Yes No 50% within 24 | Yes |
>40% in dry hr PPT?
weather? &
>50% in 24 hr N~
PPT?
E. coli | Low priority: o
exceedance > (Pollution from ) [ Storm water look at localized Low-Med priority: Reduce
No 40% in 24 hr Yes upstream outfalls nearby areas of storm water runoff — infiltration
PPT? (wastewater with DWF? improvement systems/buffers, etc.
~— treatment plant) Nearby leaky
sites. ) septic systems?

Medium Priority: o
Storm water runoff Low-Med priority:
management, Consider stream bank

Medium priority:

Low priority: Reduce runoff in [ Med-High priority: improve sites improvements —
Look at localized local area, consider Investigate E. coli i
areas of stream bank 8 2 upstream vegetate/buffer strips

sources upstream to
determine if other
sources exist.

improvement improvements

\

Upstream E. coli levels were analyzed and found to
be negligible compared to the wastewater treatment
plant effluent. Investigate upstream and downstream
areas where stream could be allowed to meander.
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Key:

IC = Impervious Cover
OF = Stormwater Outfall
PPT = Precipitation

R* = Degree of Determination (Regression)

== = Decision Tree Path

#3:
Raymond Creek

E. coli
exceedance >
No 40% in 24 hr
PPT?
— @

Low priority:

Look at localized
areas of

improvement

Medium priority:
Reduce runoff in
local area, consider
stream bank
improvements

upstream sites.
Insufficient buffer
strips?

outfalls nearby areas of
with DWF? improvement
Nearby leaky

No E. coli response ] Yes
to 24 hr PPT?
(*>0.65)
E. coli responds to
No 48 hr PPT? Yes
1>0.5)
High OFs/ Eroded stream
1C?”? animal banks / lack of
E. coli feedlots? buffer strip?
E. coli exceedance >
exceedance Yes No 50% within24 | Yes |
>40% in dry hr PPT?
weather? &
>50% in 24 hr ~—
PPT?
I Low priority: L
(Pollution from h Storm water look at localized Low-Med priority: Reduce

storm water runoff — infiltration
systems/buffers, etc.

septic systems?

- J

runoff through

appropriate

Med-High priority:
Reduce storm water

buffer/filter strips as

Medium Priority:
Storm water runoff
management,
improve sites
upstream

Low-Med priority:
Consider stream bank

improvements —
vegetate/buffer strips

Check upstream for additional stream flow sources that may have
elevated E. coli counts during dry weather. Increase buffer strips
from nearby farm fields. Raymond Creek does have a significant
positive relationship (p<0.05) with 24 and 48 hr PPT, but the R
values are not above the prescribed thresholds.
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Key:

IC = Impervious Cover

OF = Stormwater Outfall

PPT = Precipitation

R? = Degree of Determination (Regression)
== = Decision Tree Path

#4:
RRC - West

No

E. coli response ]
to 24 hr PPT?

(*>0.65)

:

. coli
exceedance

ET R

>40% in dry
weather? &
>50% in 24 hr
PPT?

1

T UTE—
E. coli -

Yes
——
~N

exceedance > (Pollution from Storm water
No 40% in 24 hr Yes upstream sites. outfalls nearby
PPT? Insufficient buffer with DWF?
~——— strips? Nearby leaky
L ) septic systems?
Medium priority:
Low priority: Reduce runoff in 4 Med-High priority:
Look at localized local area, consider Reduce storm water
areas of stream bank runoff through
improvement improvements buffer/filter strips as
appropriate

-

E. coli responds to
48 hr PPT? Yes
1>0.5)

E. coli

High
1C??

OFs/
animal
feedlots?

exceedance >
50% within 24

IEN

Yes

hr PPT?
~—

Low priority:

look at localized
areas of

improvement

Eroded stream
banks / lack of
buffer strip?

Low-Med priority: Reduce
storm water runoff — infiltration

systems/buffers, etc.

Medium Priority:
Storm water runoff

management,
improve sites
upstream

Low-Med priority:

Consider stream bank

improvements —
vegetate/buffer strips

Increase buffer widths around nearby farm fields, particularly those with animals.
Investigate agricultural drain tiles that may benefit from a filtration system. Increase buffer
strips from nearby farm fields. RRC-West does have a significant positive relationship
(p<0.05) with 48 hr PPT, but the R* values are not above the prescribed thresholds.
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Key: #5:
RRC - Fonk’s

IC = Impervious Cover

OF = Stormwater Outfall

PPT = Precipitation .

R?= Degree of Determination (Regression) No E;ZIL?;E?;W ] Yes

== = Decision Tree Path (1”>0.65)

:

E. coli responds to
No 48 hr PPT? Yes
(>0.5)
High OFs/ Eroded stream
1C?? animal banks / lack of
— E. coli feedlots? buffer strip?
E. coli exceedance >
No exceedance Yes No 50% within 24 | Yes |
>40% in dry hr PPT?
weather? &
>50% in 24 hr ~——
PPT?
E. coli S I Low priority: o
exceedance > Pollution from | [ Storm water look at localized Low-Med priority: Reduce
No 40% in 24 hr es upstream outfalls nearby areas of storm water runoff — infiltration
PPT? (wastewater with DWF? improvement systems/buffers, etc.
~—— treatment plant) Nearby leaky
sites. ) septic systems?

Medium Priority:
Storm water runoff

Low-Med priority:
Consider stream bank

Medium priority:

N, - management.
LLOIZV pll'lonlty.d lci:(ligﬁzanizr:)(;fsfi:itr [ Med-High priority: improve sites improvements —
ook at localize ” > ot Investigate E. coli upstream vegetate/buffer strips
areas of SlLcaiioan sources upstream to
improvement Improvements determine if other

sources exist.

\

Upstream human-marker Bacteroides tests indicated possible sanitary infiltration beyond
wastewater treatment plant. Further upstream investigation for leaky septic systems or other
bacterial sources may be beneficial. RRC-Fonk’s does have a significant positive relationship
(p<0.05) with 24 hr PPT, but the R values are not above the prescribed thresholds.
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Key: #6:
IC = Impervious Cover RRC - East
OF = Stormwater Outfall
PPT = Precipitation N — Y
P .. . 0 . coli response es
R” = Degree of Determination (Regression) 0 24 br PP ]
== = Decision Tree Path (1*>0.65)
E. coli responds to
No 48 hr PPT? Yes
(>0.5)
High OFs / Eroded stream
1C?? animal banks / lack of
— E. coli feedlots? buffer strip?
E. coli exceedance >
No exceedance Yes No 50% within24 | Yes |
>40% in dry hr PPT?
weather? &
>50% in 24 hr ~—
PPT?
E. coli \ < Low priority: -
exceedance > Pollution from Storm water look at localized Low-Med prlorlty: Redufze
No 40% in 24 hr Yes upstream sites. outfalls nearby areas of storm water runoff — infiltration
PPT? Insufficient buffer with DWF? improvement systems/buffers, etc.
~—— strips? Nearby leaky
) septic systems?

Low priority:
Look at localized
areas of
improvement

Medium priority:
Reduce runoff in
local area, consider
stream bank
improvements

Med-High priority:
Reduce storm water
runoff through
buffer/filter strips as
appropriate

Medium Priority:

management,

improve sites
upstream

Investigate areas to incorporate meander within the currently channelized canal. Replant
trees along canal. RRC-East does have a significant positive relationship (p<0.05) with 24
and 48 hr PPT, but the R? values are not above the prescribed thresholds.

Storm water runoff

Low-Med priority:
Consider stream bank

improvements —

vegetate/buffer strips

7-24



Key:

#7:
RRC - Main

IC = Impervious Cover
OF = Stormwater Outfall
PPT = Precipitation N — ~
2 . . . 0 ( . coli response ] es
R” = Degree of Determination (Regression) t0 24 hr PPT?
=== = Decision Tree Path (">0.65)
E. coli responds to
No 48 hr PPT? Yes
(1>0.5)
High OFs/ Eroded stream
1C?? animal banks / lack of
E. coli feedlots? buffer strip?
E. coli exceedance >
No exceedance Yes No 50% within24 | Yes |
>40% in dry hr PPT?
weather? &
>50% in 24 hr R
PPT?
E. coli p ~ Low priority: o
exceedance > Pollution from Storm water look at localized Low-Med priority: Reduce
No 40% in 24 hr Yes upstream sites. outfalls nearby areas of storm water runoff — infiltration
PPT? Insufficient buffer with DWF? improvement systems/buffers, etc.
D — strips? Nearby leaky
septic systems?
L ) puc sy
Medium Priority: o
Medium priority: Storm water runoff Low-Med priority:
. P .y' Ve - — management, Consider stream bank
Low priority: lRe(liuce runoff :1n Med-High priority: e i T oyementi
Look at localized ocal area, consider Reduce storm water .
; vegetate/buffer strips
areas of stream bank runoff through U1 IR & P
improvement improvements buffer/filter strips as
appropriate

-

Increase buffer widths around nearby farm fields, particularly those with
animals. Investigate agricultural drain tiles that may benefit from a filtration
system. RRC-Main does have a significant positive relationship (p<0.05) with
24 and 48 hr PPT, but the R? values are not above the prescribed thresholds.
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Key:

IC = Impervious Cover
OF = Stormwater Outfall
PPT = Precipitation

R* = Degree of Determination (Regression)

== = Decision Tree Path

#8:
Husher Creek

—

E. coli response 1

to 24 hr PPT?

]

E. coli

exceedance >
No 40% in 24 hr Y
PPT?

e -
E. coli responds to
No 48 hr PPT?
(1>0.5)

(>>0.65)

:

N

~——

Low priority:

Look at localized
areas of

improvement

Medium priority:
Reduce runoff in
local area, consider
stream bank
improvements

4"
E. coli
exceedance Yes
>40% in dry
weather? &
>50% in 24 hr
PPT?
\ I
Pollution from h Storm water
es upstream areas. outfalls nearby
Insufficient buffer with DWF?
strips? Nearby leaky
septic systems?

Med-High priority:
Investigate E. coli
sources upstream to
determine if other
sources exist.

A\

E. coli

exceedance >
No 50% within 24
hr PPT?

~—

Low priority:

look at localized
areas of

improvement

Eroded stream
banks / lack of
buffer strip?

Yes
High OFs/
1C?? animal
feedlots?
Yes |

Low-Med priority: Reduce
storm water runoff — infiltration
systems/buffers, etc.

Medium Priority:
Storm water runoff
management,

improve sites
upstream

Low-Med priority:
Consider stream bank
improvements —
vegetate/buffer strips

No known OFs exist immediately upstream but sampling site human-marker Bacteroides tests
indicated some human sewage may be present. Investigate further upstream for OFs,

compromised septic systems, or feedlots with direct drainage.
widths around nearby farm fields, particularly those with animals. Investigate agricultural

drain tiles that may benefit from a filtration system.

Otherwise, increase buffer
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Key: #9: 38 at
IC = Impervious Cover MKE Co Line
OF = Stormwater Outfall
PPT = Precipitation N — >
2 . . . (0] . col response ] (&)
R” = Degree of Determination (Regression) t0 24 hr PPT?
=== = Decision Tree Path (>0.65)
E. coli responds to
No 48 hr PPT? Yes
(>0.5)
High OFs/ Eroded stream
1C?? animal banks / lack of
E. coli feedlots? buffer strip?
E. coli exceedance >
No exceedance Yes No 50% within24 | Yes |
>40% in dry hr PPT?
weather? &
>50% in 24 hr ~—
PPT?
(E. coli ) p ~ Low priority: o
exceedance > Pollution from Storm water look at localized Low-Med priority: Reduce
No 40% in 24 hr Yes upstream sites. outfalls nearby areas of storm water runoff — infiltration
PPT? Insufficient buffer with DWF? improvement Ui, S
~—— strips? Nearby leaky
septic systems?
\§ J

Low priority:
Look at localized
areas of
improvement

Medium priority:
Reduce runoff in
local area, consider
stream bank
improvements

Reduce storm water
runoff through
buffer/filter strips as
appropriate

-

4 Med-High priority:

Medium Priority:
Storm water runoff
management,

improve sites
upstream

Low-Med priority:
Consider stream bank
improvements —
vegetate/buffer strips

Investigate stream bank stabilization upstream. 38 at MKE Co. Line
does have a significant positive relationship (p<0.05) with 24 and 48
hr PPT, but the R? values are not above the prescribed thresholds.
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Key:

IC = Impervious Cover

OF = Stormwater Outfall

PPT = Precipitation

R? = Degree of Determination (Regression)
== = Decision Tree Path

#10:
5 Mile Road

—

E. coli response 1
to 24 hr PPT?

—

E. coli
exceedance

_J

>40% in dry
weather? &
>50% in 24 hr
PPT?

E. coli responds to
No
(>>0.5)

48 hr PPT?

(>>0.65)

:

)

1

) \_
E. coli
exceedance >

No 40% in 24 hr Yes
PPT?
-

Medium priority:

Low priority: Reduce runoff in
Look at localized local area, consider
areas of stream bank
improvement improvements

( .
Pollution from
upstream sites.

Yes
——
N

Insufficient buffer

(&

strips?

S

Storm water
outfalls nearby
with DWF?
Nearby leaky
septic systems?

-

4 Med-High priority:

Reduce storm water
runoff through
buffer/filter strips as
appropriate

E. coli
exceedance >
50% within 24
hr PPT?

[ No |

Low priority:

—

High

OFs/
animal
feedlots?

Eroded stream
banks / lack of
buffer strip?

Yes

look at localized
areas of
improvement

Low-Med priority: Reduce
storm water runoff — infiltration
systems/buffers, etc.

Medium Priority:
Storm water runoff

management,
improve sites
upstream

Investigate stream bank stabilization, particularly on the upstream west
bank. 5 Mile Road does have a significant positive relationship (p<0.05)
with 24 and 48 hr PPT, but the R values are not above the prescribed

thresholds.

Low-Med priority:
Consider stream bank

improvements —
vegetate/buffer strips
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Key:

IC = Impervious Cover

OF = Stormwater Outfall

PPT = Precipitation

R’ = Degree of Determination (Regression)
== = Decision Tree Path

#11:
Hood’s Creek

( .
E. coli response

1 Yes
to 24 hr PPT?

48 hr PPT?

E. coli responds to
(1>>0.5)

(*>0.65)

:

(E. coli
No exceedance Yes
>40% in dry
weather? &
>50% in 24 hr
PPT?
E. coli - N
exceedance > Pollution from Storm water
No 40% in 24 hr Yes upstream sites. outfalls nearby
PPT? Insufficient buffer with DWEF?
~—— strips? Nearby leaky
i 2
) septic systems?
Medium priority:
Low priority: Reduce runoff in Med-High priority:
Look at localized local area, consider Reduce storm water
areas of stream bank runoff through
improvement improvements buffer/filter strips as

appropriate

High OFs/ Eroded stream
1C?? animal banks / lack of
feedlots? buffer strip?

Yes
E. coli
exceedance >
No 50% within24 | Yes |
hr PPT?
—

Low priority:

look at localized
areas of

improvement

Low-Med priority: Reduce
storm water runoff — infiltration
systems/buffers, etc.

Medium Priority:
Storm water runoff
management,

improve sites
upstream

Low-Med priority:
Consider stream bank
improvements —
vegetate/buffer strips

Investigate stream bank stabilization on the upstream banks. Hood’s Creek
does have a significant positive relationship (p<0.05) with 24 and 48 hr
PPT, but the R? values are not above the prescribed thresholds.
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#12:

Key:
IC = Impervious Cover Johnson Park
OF = Stormwater Outfall

PI;T = Precipitation No ( E. coli response ] Yes
R = Degree of Determination (Regression) E"Zig o )P P12
T .

== = Decision Tree Path

E. coli responds to
No 48 hr PPT? Yes
(1>0.5)
High OFs/
/_kﬁ 1c?”? animal

Eroded stream
banks / lack of

Ve E. coli feedlots? buffer strip?
E. coli exceedance >
No exceedance W Yes No 50% within 24 | Yes |
>40% in dry hr PPT?
weather? &
>50% in 24 hr ~—
PPT?
E. coli - Low priority: -
exceedance > ("Pollution from ) [ Storm water look at localized Low-Med priority: Reduce
No 40% in 24 hr Yes upstream sites. outfalls nearby areas of storm water runoff — infiltration
PPT? Insufficient buffer with DWE? improvement systems/buffers, etc.
~— strips? Nearby leaky
i 2
L ) septic systems?
Medium Priority: o
Medium priority: Storm water runoff LOW'Med priority:
iority: i . . - management, Consider stream bank
Low priority: Reduce runoff in Med-High priority: ; it improvements —
Look at localized local area, consider R —— IS SIS tate/buffer stri
areas of stream bank Tinoff firough upstream REESIE L DUICHE DS
improvement 1mproyements buffer/filter strips as
appropriate

Convert grass buffers to long-rooted native vegetation, particularly on
upstream north bank where geese congregate on golf course. Johnson
Park does have a significant positive relationship (p<0.05) with 24 and 48
hr PPT, but the R? values are not above the prescribed thresholds.
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Key:

IC = Impervious Cover

OF = Stormwater Outfall

PPT = Precipitation

R? = Degree of Determination (Regression)
== = Decision Tree Path

#13:
31 and 4 Mile

( E. coli response 1
to 24 hr PPT?

(1>>0.65)

. coli
exceedance

ETR

E. coli responds to
48 hr PPT?
(1>0.5)

>40% in dry
weather? &
>50% in 24 hr
PPT?

1

G T
E. coli -

Yes
——
~N

4 R
exceedance > Pollution from Storm water
No 40% in 24 hr Yes upstream sites. outfalls nearby
PPT? Insufficient buffer with DWEF?
~— strips? Nearby leaky
1 Vi
L ) septic systems?
Medium priority:
Low priority: Reduce runoff in (" Med-High priority:
Look at localized local area, consider Reduce storm water
areas of stream bank runoff through
improvement improvements buffer/filter strips as
appropriate

(&

E. coli

OFs/
animal
feedlots?

Eroded stream
banks / lack of
buffer strip?

High
1C??

exceedance >
50% within 24
hr PPT?

~—

Yes |

Low priority:

look at localized
areas of

improvement

Low-Med priority: Reduce
storm water runoff — infiltration
systems/buffers, etc.

Medium Priority:
Storm water runoff
management,
improve sites
upstream

Low-Med priority:
Consider stream bank

improvements —
vegetate/buffer strips

Investigate stream bank stabilization on the upstream banks. 31 and 4
Mile Road does have a significant positive relationship (p<0.05) with
48 hr PPT, but the R? values are not above the prescribed thresholds.
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Appendix 3 — Stormwater BMP Educational Signage
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