
1415.0 Causes/Sources of Impairment & Reduction Targets

5.1 Causes & Sources of 
Impairment

According to WDNR’s 2012 
Water Quality Report and 
Section 303d List (WDNR, 
2012), none of the tributary 

streams in Wind Point watershed 
are listed as impaired for any of 
their “Designated Uses” because 
they have not been assessed by 
WDNR. However, the findings of this 
report combined with water quality 
sampling results suggest moderate 
impairment of the tributary 
streams caused by channelization, 
streambank erosion, draining of 
wetlands, and high nutrient and 
E. coli in agricultural and urban 
stormwater runoff. 

Wind Point watershed also has 
six beaches: North Beach, Zoo 
Beach, Shoop Park Beach, Parkway 
Beach, Wind Point Beach, and 
Bender Park Beach. Many beaches 
along Lake Michigan are routinely 
monitored for E. coli according to 
federal criteria set for open waters 
of the Great Lakes.  None of the 
beaches sampled along Wind Point 
watershed are listed as impaired. 
However, recent sampling by the 
Racine Health Department in 2013 
of the beaches along Wind Point 
watershed found E. coli levels that 
were nearly double the standard.

Causes and sources of water quality 
impairment are typically derived 
from WDNR’s 303(d) impaired 
waters information. However, 

5.0
Causes/Sources 
of Impairment & 
Reduction Targets
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Impairment Cause of Impairment Known or Potential Source of Impairment

Wind Point Watershed Tributaries & Outfalls

Water Quality/Fish & 
Aquatic Life

Nutrients- 
known impairment: 

(Phosphorus)

Streambank & ravine erosion
Agricultural row crop runoff
Residential, Ag, and commercial lawn fertilizer
Failing septic systems
Livestock & horse farm operations (manure)
Pet waste
Wastewater Treatment Plants

Water Quality/Fish & 
Aquatic Life

Sediment- 
known impairment

(Total Suspended Solids/
turbidity)

Streambank & ravine erosion and headcutting
Construction site runoff
Urban runoff (roads, parking lots, building, homes, etc.)
Agricultural row crop runoff
Discharges from municipal storm sewer systems (MS4)

Water Quality: Contact
Bacteria - 

known impairment
(E.coli)

Waterfowl/animal waste
Urban stormwater runoff
Septic system failures
Illicit sewage discharges

Water Quality/Fish & 
Aquatic Life

Nutrients- 
potential impairment:

(Nitrogen)

Streambank & ravine erosion
Agricultural row crop runoff
Residential, Ag, and commercial lawn fertilizer
Failing septic systems
Livestock & horse farm operations (manure)
Pet waste

Water Quality/Fish & 
Aquatic Life

Chlorides (salinity)- 
potential impairment

Deicing operations on roads & other pavement;

Water Quality/Fish & 
Aquatic Life

Low dissolved oxygen- 
potential impairment

Heated stormwater runoff from urban areas
Lack of natural riffles in tributaries

Water Quality: Contact
Petroleum hydrocarbons (oil 

& grease)- 
potential impairment

Railway derailments;
Trucking cargo spills along major roads;
General gas station, urban, and highway runoff;
Illicit dumping
Industry

Habitat Degradation

Invasive/non-native plant 
species in riparian and other 

natural areas- 
known impairment

Recreational or Social Use 
Constraints-

Known impairment

Spread from existing and introduced populations
Off road vehicles
Hiking off designated trails
Dogs of leash
Loss of wildlife habitat

Table 32. Known and potential causes and sources of watershed impairment.

WDNR does not list any of the water 
bodies in Wind Point watershed 
as impaired. Hence, impairment 
information was obtained via the 
watershed characteristics inventory, 
water quality monitoring, and input 
from watershed stakeholders during 
Phase I and Phase II meetings 

with specific comments originating 
from the “Wind Point Watershed 
Environmental Issues Identification 
Survey” conducted by UW Extension 
(Appendix G). It is also important 
to note that there are also non-
water quality related impairments 
in the watershed such as habitat 

degradation, loss of open space, 
hydrologic and flow changes, and 
reduced groundwater infiltration. 
Many different causes and sources 
are related to these impairments. 
Table 32 summarizes all known or 
potential causes and sources of 
watershed impairments.



1435.0 Causes/Sources of Impairment & Reduction Targets

Impairment Cause of Impairment Known or Potential Source of Impairment

Habitat Degradation

Loss and fragmentation of 
open space/natural habitat 

due to development & 
groundwater changes- 

known impairment

Inadequate protection policy
Traditional development design
Streambank, channel, and riparian area modification
Lack of needed natural land management
Lack of restoration and maintenance funds
Wetland loss

Hydrologic and Flow 
Changes

Impervious surfaces-
known impairment

Existing & future urban runoff
Wetland loss
Agricultural drain tiles

Aquifer Drawdown
Reduced infiltration & 

human use-
known impairment

Groundwater wells
Traditional development design
Existing and future urban impervious surfaces
Inadequate protection policy
Wetland loss

Wind Point Watershed Beaches

Recreational Restrictions E. coli
Known impairment

Waterfowl/animal waste
Urban stormwater runoff
Wastwater treatment plants
Septic system failures
Illicit sewage discharges
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5.2 Critical Areas, Management 
Measures & Estimated 
Impairment Reductions

For this watershed plan 
a “Critical Area” is best 
described as a location in the 
watershed where existing of 

potential future causes and sources 
of an impairment or existing 
function are significantly worse than 
other areas of the watershed. Seven 
Critical Area types were identified in 
Wind Point watershed and include: 
1) poorly designed/functional 
detention basins; 2) large drained 
wetland complexes; 3) highly 
degraded stream and/or ravine 
reaches; 4) highly degraded riparian 
areas; 5) green infrastructure 
protection areas; 6) large row crop 
agricultural areas; 7) other potential 
sites not fitting the categories above. 
Short descriptions of each Critical 
Area type are included below. 
Table 33 includes summaries of the 
current condition at each Critical 
Area (by type) and recommended 
Management Measures with 
estimated nutrient and sediment 
load reductions expected. The list 
of Critical Areas is derived from a 
comprehensive list of measures 
found in the Action Plan section 

of this report. Figure 56 maps the 
location of each Critical Area.

Pollutant load reduction is evaluated 
for the majority of the Critical Area 
Management Measures based on 
efficiency calculations developed for 
the USEPA’s Region 5 Model. This 
model uses “Pollutants Controlled 
Calculation and Documentation 
for Section 319 Watersheds 
Training Manual” (MDEQ 1999) 
to provide estimates nutrient and 
sediment load reductions from 
the implementation of agricultural 
Management Measures. Estimate 
of nutrient and sediment load 
reduction from implementation of 
urban Management Measures is 
based on efficiency calculations 
developed by the EPA. EPA pollutant 
load reduction worksheets for each 
Critical Area Management Measure 
are located in Appendix E.

Critical Detention Basins
Critical detention basins are 
generally defined as existing 
basins that do not provide 
adequate ecological and water 
quality benefits in areas where 
these attributes are needed. By 
retrofitting these basins with native 
vegetation and other measures, 

stormwater can be improved while 
at the same time improving wildlife 
habitat and extending or creating 
green infrastructure. There are 
8 critical detention basin retrofit 
opportunities. A summary covering 
specifics about detention basins 
in the watershed is included in 
Section 3.14.2. 

Critical Wetland Restoration Sites
Critical wetlands restoration sites 
are generally associated with areas 
that where historically wetland prior 
to European settlement in the 1830s 
but were drained for agricultural or 
residential purposes. Many of these 
historic wetlands can be restored 
by breaking existing drain tiles and 
planting with native vegetation. 
Wetland restorations are among 
the most recommended projects 
to improve water quality, reduce 
flooding, and improve wildlife 
habitat. Critical Area status was 
assigned based on location, size, 
and restoration potential. There are 
9 critical wetland restoration areas 
totaling 270 acres. A detailed summary 
of the extent of drained wetlands 
and potential wetland restoration 
opportunities in the watershed is 
included in Section 3.14.3.
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Critical Stream and Ravine 
Reaches
Critical stream and ravine reaches 
are those with highly eroded banks 
and/or highly degraded channel 
conditions that are a major source 
of total suspended solids (sediment) 
carrying attached phosphorus and 
nitrogen. Bank stabilization using 
bioengineering and installation of 
artificial riffles in Critical Area areas 
will greatly reduce sediment and 
nutrient transport downstream while 
improving habitat and increasing 
oxygen levels. Four stream and/
or ravine reaches (Trib B Reach 2, 
Trib D Reach 2, Trib E Reach 3, and 
Trib F Reach 4 totaling 8,685 linear 
feet were identified as Critical Areas. 
Section 3.14.1 includes a complete 
summary of streams and ravines in 
the watershed. 

Critical Riparian Areas
Critical riparian areas are select 
locations adjacent to tributary 
reaches that are in poor ecological 
condition or areas lacking a buffer 
but with excellent ecological 
restoration and remediation potential 
to improve water quality and habitat 
conditions. Two riparian areas along 
Trib E Reach 1 and Trib G Reach 
5 totaling 14,541 linear feet are 

considered Critical Areas. Section 
3.14.1 includes a full summary of the 
riparian areas in the watershed. 

Critical Green Infrastructure 
Protection Areas
Information obtained from predicted 
future land use data and green 
infrastructure sections of this plan 
led to identification of 11 critical 
green infrastructure protection 
areas totaling 1,403 acres.  
The significance is that these areas 
are situated in environmentally 
sensitive or important green 
infrastructure areas where 
protecting and restoring or 
developing using “Conservation 
Design” or “Low Impact” design 
standards would best benefit 
watershed health.

Critical Agricultural Land
It is well documented that 
agricultural land is a significant 
contributor of nutrients and 
sediment in watersheds. According 
to modeling, agricultural areas 
contribute 32% of the nitrogen 
loading, 16% of the phosphorus 
load, and 14.5% of the sediment 
load in the watershed. There are 
currently about 1,111 acres of crop 
land or 9% of Wind Point watershed. 

Seven agricultural areas totaling 
975 acres were identified as Critical 
Areas based on their size and/or 
location in the watershed. Critical 
agricultural lands are those for 
which application of agricultural 
measures would reduce pollutant 
loading. Practices explored in this 
plan include conservation tillage (no 
till) for crop land.

Other Management Measure Sites
One site, that does not fit into the 
management measure categories 
above, is considered a Critical 
Areas. There is significant bluff 
erosion along 4,500 linear feet 
of the Lake Michigan coast from 
Fitzsimmons Rd. (within Bender 
Park) south to Elm Rd. (We 
Energies owned land). However, 
it remains unknown at this time 
how much of this erosion is natural 
versus accelerated erosion due 
to human influences. Therefore, it 
is recommended that a feasibility 
study be conducted to determine 
the need for and cost of stabilizing 
the eroded bluff using approaches 
similar to the bluff stabilization used 
on the north portion of the bluff at 
Bender Park. 
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5.3 Watershed Impairment 
Reduction Targets

Establishing water quality 
“Impairment Reduction 
Targets” is important 
because these targets 

provide a means to measure how 
implementation of Management 
Measures at Critical Areas is 
expected to reduce watershed 
pollutants over time. Table 34 
summarizes the basis for known 
pollution impairments and reduction 
targets. Reduction targets listed in 
Table 34 are based on documented 
information, modeling results, and/
or water quality standards and 
criteria set by the Wisconsin DNR, 
USEPA (2000), and USGS (2006). 

It is important to note that the 
assumption is made that percent 
decrease in sample concentration 
(mg/l) needed correlates to the 
percent reduction in annual load 
(lbs/yr or tons/yr) for phosphorus, 
nitrogen, and sediment reduction 
targets. In addition, Table 34 
summarizing the load reduction 
of phosphorus, nitrogen, and total 
suspended solids (sediment) 
expected from addressing Critical 
Areas. E. coli is also included in 
Table 34 but pollutant reductions 
are not calculated because 
modeling is unable to predict E. coli 
removal efficiencies.

Watershed-Wide Reduction 
Targets for Phosphorus, Nitrogen, 

Suspended Solids & E. coli
Watershed-wide phosphorus 
and sediment reduction targets 
could be attained by addressing 
Critical Areas alone (Table 34). It is 
estimated that my implementing 
Critical Area projects, 11,886 lbs/
yr of phosphorus (74%) and 10,910 
tons/yr (100%) of sediment could 
be removed. Nitrogen levels already 
meet standards without having to 
install any Critical Area projects. 
However, it is estimated that 26,227 
lbs/yr nitrogen or 88% of the total 
nitrogen load could be removed 
each year by implementing all 
Critical Area projects. It is now 
known if target E. coli levels can 
be attained because models to do 
predict removal efficiency.
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