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Oak Creek Frontal Lake Michigan TWA Project
Location and Land Use

The Oak Creek watershed is
26.19 mi?. This watershed has
48.46 stream miles, 28.09 lake
acres and 440.81 wetland acres.
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Purpose

The Oak Creek — Frontal Lake || Oak Creek Frontal | |7 e
Michigan Watershed was =aKe icHga TWA || | 5 |
monitored to provide [ N i J T 1“'
information for the SereT T —]—1 I é e
Restoration Plan for the Oak | { ‘p L Q = I8
Creek Watershed. N a B NER T T 7710 o REEE T
Fish assemblage,

Station SWIMS

Map ID Code Station ID
1 0C-01 10010371
0Cc-02 413913
0C-03 10009331
0Cc-04 413074
0C-05 10011237
0C-06 10044098
0OC-07 10008241
0OC-08 10039495
0C-09 ‘100441?7

macroinvertebrates,
chemistry, and habitat were
monitored at nine sites and
phosphorus at the pour point
of the watershed.
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Presentation Notes
In 2015, the aquatic biological communities, chemistry and habitat of the Oak Creek – Frontal Lake Michigan Watershed was monitored to provide information for the Restoration Plan for the Oak Creek Watershed, currently being drafted by the Southeast Wisconsin Regional Planning Commission (SEWRPC). This HUC 12, located within the larger Root-Pike Basin, is the last watershed in the Basin without a watershed plan in place. The watershed was surveyed and assessed under Section 305(b) of the Clean Water Act; data gathered through the project was used to evaluate problems and determine impaired waters (CWA 303(d)). Finally, this monitoring study provides data to assess the overall watershed condition and to make recommendations for DNR and partner management actions. 

This 2015 study collected data on fish assemblage, qualitative habitat, and macroinvertebrates at nine sites (Figure 4 and Table 2). Phosphorus data was collected five times during the growing season from the pour point of the watershed, near the mouth of Oak Creek, as well as one time at each of the other sites. Data was collected during the field season (May to September) of the 2015 calendar year and was entered into the Fish Database and SWIMS. 



Overall Watershed Condition

Overall, the water quality of Oak
Creek and tributaries ranges from
good to poor.

Across the watershed, stream
habitat is a limiting factor.

Stream channelization, along with
associated sedimentation from
runoff and bank erosion impairs
fish & macroinvertebrate
populations.

Oak Creek
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Watershed Condition
The majority of the streams within the Oak Creek watershed have natural community classifications of cool-warm transition headwaters. Overall, the water quality of Oak Creek and tributaries ranges from good to poor. Fish and macroinvertebrate communities rated good to poor, with ratings varying at each site, depending upon the index used (Table 6). 
Across the watershed, stream habitat is a limiting factor. Stream channelization, along with associated sedimentation from runoff and bank erosion impairs fish and macroinvertebrate populations. Conversely, some areas of Oak Creek have been hardened with concrete, leading to increased water velocities the scour away fish and macroinvertebrate habitat. Water chemistry monitoring was done in 2015 at all of the monitored sites and showed elevated concentrations for TP that exceed Wisconsin’s water quality standard for the majority of sample locations. Dissolved oxygen levels did not appear to be a problem at most sampling sites, with the exception of Mitchell Field Drainage Ditch. The DO reading here, as well as biological indicators of occasional anoxic conditions, suggests ongoing challenges with this tributary. 



———
Study Results — Water Chemistry

Total phosphorus concentrations ranged from 0.03mg/I at OC-06 to 0.172
mg/L at OC-05.

Dissolved oxygen was taken once at each of the monitoring stations during
2015 and ranged from 4.1mg/L (OC-09) to 13.0mg/L (OC-04) (Table 5)

Station Code Total Phosphorus (TP) (mg/L) Dissolved Oxygen (DO) (mg/L)

0C-01 0.051 7.29

0.065

0.123

0.089

0.042
0C-02 0.106 5.9
0C-03 0.097 6.0
0C-04 0.006 13.0
0C-05 0.172 8.0
0C-06 0.03 5.71
0C-07 1.150 4.6
0C-08 0.089 12.21
0C-09 0.0160 4.1



Presenter
Presentation Notes
Water chemistry and biological parameters were taken at all nine monitoring stations. Six total phosphorus samples were taken at OC-01 (SWIMS Station ID: 10010371) throughout the growing season (May – October) and one phosphorus grab sample was taken at the other 8 monitoring stations. Total phosphorus concentrations ranged from 0.03mg/l at OC-06 to 0.172 mg/L at OC-05.  Dissolved oxygen was taken once at each of the monitoring stations during 2015 and ranged from 4.1mg/L (OC-09) to 13.0mg/L (OC-04) 


Study Results — Natural Community

In the study the thermal
composition of species (cold,
warm, or transitional) indicated
the sampled stream sites
resemble cool-warm systems, with
the exception of Mitchell Field
Drainage Ditch.

Fish species | this drainage ditch
indicated a cool-warm community
but historical manipulations may
have changed this to a warmer
community from a previously cool-
cold community.
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Most of the streams in the Oak Creek watershed are modelled as cool-warm transitional headwaters.  The department has developed a method to determine whether or not the modeled natural community is accurate based on the fishery assemblage and climate conditions (Lyons, 2013).  In most cases, the thermal composition of species (cold, warm, or transitional) indicated the sampled stream sites resemble cool-warm systems, with the exception of Mitchell Field Drainage Ditch (OC-03) (Table 3), where fish indicate a cool-warm warm community but historical manipulations point to a historical cool-cold community. Diversity of game and nongame fish species in the sampled sites was limited, with coldwater species almost entirely absent, except where access from Lake Michigan was possible


Study Results —
Macroinvertebrates and Habitat

* The Hilsenhoff Biotic Index
ranged Poor with a score 7.98
(OC-09) to Good with a score of
5.304 (SC-01).

* The Macroinvertebrate IBI (MIBI)
score ranged from 1.358 to 5.26.
The MIBI scores in this
watershed suggest challenging
conditions resulting from
watershed inputs and overall
degraded channel conditions.

Oak Creek
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The macroinvertebrate data varied at sites throughout the watershed.  The macroinvertebrate index of biotic integrity (MIBI) has shown the combination of watershed land cover and local riparian and instream conditions strongly influence one another (Weigel, 2003).  The MIBI scores in this watershed suggest challenging conditions resulting from watershed inputs and overall degraded channel conditions. The Hilsenhoff Biotic Index (HBI) scores indicate there is varied nutrient loading across the different sites, but significant enough, when combined with Total Phosphorus scores, to support Oak Creek’s listing on the Federal Impaired Waters List.


Management Actions

Management Priorities Restoration Goals

* Expand and improve existing

* |dentify areas where stream
wetlands.

habitat should be restored.

* Improve fish and aquatic life

* |dentify sources of phosphorus
Y PROSP habitat.

and chlorides into the watershed.

« |dentify partners and e Expand aquatic life passages.

stakeholders to work with to
reduce erosion and phosphorus
inputs


Presenter
Presentation Notes
Management Priorities 
Identify areas throughout the watershed where stream habitat can be restored and connectivity improved. Seek funds and programs to support these efforts. 
Identify the primary sources of phosphorus and chlorides in the watershed and pursue local runoff management and river/stream grants to reduce phosphorous and chloride inputs into local water resources.
Identify potential partners and stakeholders to participate in an overall awareness and behavioral change program in the watershed that could result in reduced erosion and phosphorus inputs.
Restoration Goals
Work with partners and through grant programs to reduce overall nutrient loads to the watershed to protect existing conditions and reduce impacts to impaired or nearly impaired waters.
Expand aquatic life passage within the watershed.
Improve fish and aquatic life habitat.
Expand and improve existing wetlands.



Recommendations

Management Priorities

¢ |dentify areas throughout the watershed where stream habitat can be restored and connectivity
improved. Seek funds and programs to support these efforts.

¢ |dentify the primary sources of phosphorus and chlorides in the watershed and pursue local runoff
management and river/stream grants to reduce phosphorous and chloride inputs into local water
resources.

* |dentify potential partners and stakeholders to participate in an overall awareness and behavioral
change program in the watershed that could result in reduced erosion and phosphorus inputs.

Restoration Goals

* Work with partners and through grant programs to reduce overall nutrient loads to the watershed
to protect existing conditions and reduce impacts to impaired or nearly impaired waters.

* Expand aquatic life passage within the watershed.

e Improve fish and aquatic life habitat.

 Expand and improve existing wetlands.
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Monitoring and Assessment Recommendations
Continue to support continued Citizen Based Monitoring volunteer efforts to track TP and Chlorides in Oak Creek and tributaries.
Monitor DO conditions on Mitchell Field Drainage Ditch.
Water quality biologists should continue to monitor Oak Creek and tributaries to document existing conditions as well as track potential improvements from BMP installations.
Management Recommendations for DNR
Provide input and support for the on-going development of the “Restoration Plan for the Oak Creek Watershed”, currently being drafted by the Southeastern Wisconsin Regional Planning Commission with support from the surrounding communities and the Fund For Lake Michigan. Support Plan findings and recommended projects as appropriate, including partnering on and promoting grant eligible projects.
Federal, state, local governments, and the agricultural community should continue working to improve water quality by decreasing sedimentation, nutrient loads, chloride addition, and stormwater runoff to Oak Creek and tributaries. 
Recruit Citizen-Based Stream Monitors to assist with on-going Watershed monitoring 
Minimize runoff from agricultural areas in the watershed. Goals should include reducing soil erosion, runoff, and meeting nutrient management requirements. Stream bank buffers should be encouraged, as well as relaxing the slope of existing entrenched stream banks.
Map Invasive Species.
Continue to expand fishing opportunities within the Watershed, as well as work to remove fish passage impediments, including drop structures, channel blocking woody debris, and beaver dams where documented and appropriate. 
The Department should encourage all communities to continue construction site erosion and stormwater management ordinance enforcement to minimize polluted runoff in developed areas.
Review wastewater and stormwater discharges in the watershed for compliance.
Management Recommendations for External Partners
The watershed communities should continue effective implementation of their stormwater programs. 
Continue information and education programs within the municipalities bordering Oak Creek and tributaries.
Facilitate and provide incentives for increased management by private landowners, organizations, businesses, municipalities and agencies to monitor and control the invasion of non-native species in the watershed.
Restore and manage wetlands, woodlands, and shorelands in the watershed.
DNR and community partners should continue to promote stream bank buffers along Oak Creek and tributaries, including lowering stream banks to increase hydraulic connectivity to wetlands.
DNR and community partners should continue to work on and promote habitat improvement projects on Oak Creek and tributaries, including pursuing the removal of concrete channels, where appropriate. Additionally, where land and partners are available, pursue re-meandering straightened sections of Oak Creek and tributaries. 



Recommendations

Monitering and Assessment Recommendations

¢ (Continue to support continued Citizen Based Monitoring volunteer efforts to track TP and Chlorides
in Oak Creek and tributaries.

¢ Monitor DO conditions on Mitchell Field Drainage Ditch.

¢ Water quality biologists should continue to monitor Oak Creek and tributaries to document existing
conditions as well as track potential improvements from BMP installations.

Management Recommendations for DNR

¢ Provide input and support for the on-going development of the “Restoration Plan for the Oak Creek
Watershed”, currently being drafted by the Southeastern Wisconsin Regional Planning Commission
with support from the surrounding communities and the Fund For Lake Michigan. Support Plan
findings and recommended projects as appropriate, including partnering on and promoting grant
eligible projects.

¢ Federal, state, local governments, and the agricultural community should continue working to
improve water quality by decreasing sedimentation, nutrient loads, chloride addition, and
stormwater runoff to Oak Creek and tributaries.

¢ Recruit Citizen-Based Stream Monitors to assist with on-going Watershed monitoring



Recommendations Continued

e  Minimize runoff from agricultural areas in the watershed. Goals should include reducing soil erosion,
runoff, and meeting nutrient management requirements. Stream bank buffers should be
encouraged, as well as relaxing the slope of existing entrenched stream banks.

e Map Invasive Species.

¢ Continue to expand fishing opportunities within the Watershed, as well as work to remove fish
passage impediments, including drop structures, channel blocking woody debris, and beaver dams
where documented and appropriate.

¢ The Department should encourage all communities to continue construction site erosion and
stormwater management ordinance enforcement to minimize polluted runoff in developed areas.

e Review wastewater and stormwater discharges in the watershed for compliance.

Management Recommendations for External Partners

e The watershed communities should continue effective implementation of their stormwater
programs.

e Continue information and education programs within the municipalities bordering Oak Creek and
tributaries.

s Facilitate and provide incentives for increased management by private landowners, organizations,
businesses, municipalities and agencies to monitor and control the invasion of non-native species in
the watershed.

¢ Restore and manage wetlands, woodlands, and shorelands in the watershed.

¢ DNR and community partners should continue to promote stream bank buffers along Oak Creek and
tributaries, including lowering stream banks to increase hydraulic connectivity to wetlands.

* DNR and community partners should continue to work on and promote habitat improvement
projects on Oak Creek and tributaries, including pursuing the removal of concrete channels, where
appropriate. Additionally, where land and partners are available, pursue re-meandering
straightened sections of Oak Creek and tributaries.



For more information:

Contact:
= Email: Craig Helker, WQ Biologist Southern District
= Link to the TWA WQM Plans website
o Link to Draft Report



mailto:craig.helker@wi.gov
http://dnr.wi.gov/topic/surfacewater/wqmplan/index.htm
http://dnr.wi.gov/water/wsSWIMSDocument.ashx?documentSeqNo=145287521
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