	2010 Impaired Waters Documentation Sheet

	Author:  Susan Graham, Kristi Minahan, Tim Asplund
	Date Prepared:  October 23, 2009

	Waterbody Name:   Lake Wisconsin
	Watershed  Code and Name:  
LW19  Lake Wisconsin

	WADRS ID:  13500
	WBIC:  1260600
	If you don’t know the ID numbers, go to i-SWDV (CRTL + Click) to find them.

	Choose from the following to indicate what you are recommending:

	_____  Proposed new listing

	___X__  Proposed changes for water already on 303(d) list (check type of change below)  (  TMDL ID Number: __530_____

	
	__X___ Proposed change to existing list (new pollutants, impairments, mileages, etc.)

	
	_____ Proposed for de-listing ( a report may be needed depending on the reasons) 

	
	_____ General 303d documentation for water already on list 

	Description of waterbody segment

	Start Mile:   ____________
End Mile:    ____________
Total miles: ____________
Lake Acres: ____9000________
 
	Detail (describe segment using road crossings, convergence with other waterbodies, etc.):


	Use Designation Categories
	List use designation & data source for each category.

	Current (Existing) Fish & Aquatic Life Use: (Aquatic Community) 
	WWSF (Deep Lowland Lake/Impoundment)

	Attainable (Potential) Fish & Aquatic Life Use: (Aquatic Community) 
	WWSF  (Deep Lowland Lake/Impoundment)

	Designated (Codified) Fish & Aquatic Life Use:
	Default

	Is it supporting its Attainable Recreational Use?   _____ Fully supporting  _____  Supporting    ___X__  Not supporting  
Is it supporting its Attainable FAL Use?   _____ Fully supporting  _____  Supporting    __X___  Not supporting  
Does a Specific Fish Advisory Exist? (This is different from the statewide mercury advisory.)  __X_  Yes  ____  No ___  Don’t know 
  If so, what is the specific advisory: Mercury, PCBs, Contaminated Fish Tissue (Contaminated Sediment, Other Factors)

	Pollutants & Impairments

Pollutants  (Place an X next to all pollutants that you are recommending for listing, de-listing or monitoring needs.  If you are recommending adding a new pollutant to a waterbody that is already on the list, write ADD.)  

	___ADD__  Phosphorus           
	_____  Sediment
	_____  Bacteria
	_____  PAHs      
	_____  PCBs

	_____  NH3 (Ammonia)

	_____  Thermal    

          (elevated temp.)
	_____  Hg


	_____  Creosote

	_____  Metals


	Other Pollutants: 

	Impairments  (Place an X next to all impairments that you are recommending for listing, delisting, or monitoring needs.  If you are recommending adding a new pollutant to a waterbody that is already on the list, write ADD. ) 

	_____  Degraded Habitat
	__ADD_  Eutrophication
	_____  Temperature

	_____  Contaminated Fish Tissue
	_____  Chronic Toxicity
	_____  Aquatic Toxicity

	__ADD___  Low Dissolved Oxygen
	_____  Aquatic Invasives
	

	Other Impairments:  ADD  Recreational Restrictions – blue green algae blooms


	Source of impairment  (Place an X next to the source category.)   if you need an explanation of source categories., see http://dnr.wi.gov/org/water/wm/wqs/303d/categories.html .

	___X__  NPS Dominated 
	_____  NPS/Pt. Source Blend 
	_____  Point Source

	_____  Contaminated Sediment
	_____  Atmospheric Deposition
	_____  Physical Habitat

	_____  Unknown


	Other:  _____________________________


	Specific causes of impairment  (Describe to the best of your ability what you think is contributing to the impairment.)
Nonpoint sources of phosphorus reaching this impoundment foster growth of excessive bluegreen algae, and cause low DO.  The algae blooms can be severe and persistent, depending on the location within the lake, the weather and wind direction.  The lake also supports three invasive species, Eurasian watermilfoil, curlyleaf pondweed and zebra mussels.  

	Information is based on:
Monitoring data (specific data) less than 5 years old  (Circle One)       YES                    NO 


	Map 

When possible, please create a map of your waterbody and submit it with this form.  It is easy to create a 8.5 x 11 map of the area you are describing.  Go to the go to the Intranet Surface Water Viewer  i-SWDV (CRTL + Click).  Choose “Find Location” to find the waterbody, then “Layers” to choose “Standards, Monitoring and Assessment”.  If it is already on the 303(d) list, then click “Impaired Waters 303d".  If you want to show the monitoring stations, also click on "SWIMS Station Points".  Then choose “Print” (this will create a pdf map), add a title under "Map Title" and your name and date under “Map Notes", click "OK" and then "Open Map" at the next screen.  Save the file and attach it when you send in this sheet.  For additional help on how to make a map, check out page 12-14 on the website  http://www.dnr.state.wi.us/org/water/SWDV/help/documents/SWDV_Basic_User_Guide_%209_07.pdf


	Monitoring & Listing Data

1.  Monitoring Study, Date, Results.  List water quality exceedences indicating magnitude, duration and frequency.

    Stations: 10007594 No Name Bay;  10007596 Sunset Bay;  573001 Wisconsin River at Prairie du Sac (just below tailrace of dam)
    Parameters: 
*Note: Lake Wisconsin is an impoundment that is very riverine in nature with a very short retention time, and also has bay areas, some of which may be more similar to shallow lakes than deep lakes.  Currently Wisconsin does not have guidance for listing these types of impoundments for Fish and Aquatic Life uses, and is hoping to develop such guidance soon.  In some cases, impoundments have been listed using default natural communities that are the closest fit to their morphology.  For Lake Wisconsin, the available TP and chlorophyll data do not match the minimum data requirements delineated in the 2010 WisCALM guidance for Fish & Aquatic Life uses (specifically, data are not available from a deep hole station and there are not 3 data points for each of two years at each station), but there are a variety of supporting data from bays, upstream and downstream sites that indicate impairment.  We are recommending listing the lake as not supporting its Fish and Aquatic Life or Recreational Uses because of evidence of high phosphorus concentrations and eutrophication throughout the system and from bays experiencing severe blue green algae blooms.
Total Phosphorus
TP Data collected via Citizen Lake Monitoring Network (at two sites in 2005), and Long Term Trends Monitoring Program (at one site just below the dam in 2007).  

·  Average TP =.09 for 2005 for each Station 10007594 and 10007596 in the bays; for comparative purposes, 100% of the 12 readings taken at these bays exceed the thresholds for Shallow Lowland Lakes (.04 mg/l) or Deep Lowland Lakes (.03 mg/l).  Sunset Bay (10007596) is a large open-water bay which should reflect values in the larger lake.
· Average TP = .09 in 2007 at Station 573001 just below the dam in Prairie du Sac.  The water in this location, below the dam, should reflect the TP levels in-lake since this is a flow-through system.  100% of 4 readings exceed .03 mg/l, which is the threshold for Deep Lowland Lakes.
Please see Phosphorus tab in spreadsheet titled Lake Wisconsin 1260600 TP & DO data.xls.

TSI based on chlorophyll a

In the bays sampled in 2005, average TSI based on chlorophyll was 70; for comparative purposes, this does exceed the impairment threshold for Deep Lowland lakes (63) but does not exceed the threshold for Shallow Lowland Lakes (71).  In the upstream/downstream sites, TSI at Muscoda was 69, at Baraboo was 62, and at Wisconsin Dells was 62.  These values do indicate eutrophic conditions.  However, because these are river stations with high flow rates, TSI values would not be expected to be as high as in-lake levels given similar phosphorus concentrations.
    Database where data is stored (Fish Database, SWIMS, FishSED, Personal PC):   SWIMS  

	2.   Monitoring Study, Date, Results.  List water quality exceedences indicating magnitude, duration and frequency.
TP values are also high during other times of year (2006 & 2007) at Wisconsin River at Prairie du Sac (just below the lake’s dam) and within Harmony Grove channels, 4 of which do not have a tributary and mainly contain lake water (see Total Phosphorus tab in spreadsheet Lake Wisconsin 1260600 Inlake Supporting data.xls); inlake chlorophyll data from Sunset Bay during 2005 show consistently eutrophic or hypereutrophic conditions (see Chlorophyll tab in spreadsheet Lake Wisconsin 1260600 Inlake Supporting data.xls).

At upstream and downstream locations, 54 TP samples collected from 2005 to 2009 range from .04 to .38 mg/L.  Data from 2005-2008 at each site clearly show high average TP levels (Wi Dells .089 mg/l; Baraboo .208; Muscoda .116).  These values would exceed FAL thresholds for rivers/streams and lakes. (See individual tabs in spreadsheet Supporting Data Upstream and Downstream.xls).  At the same sites, chlorophyll ranges from .4ug/L to 163ug/L, indicating a lot of algae being produced in the river.
    Stations: 573001 Wisconsin River at Prairie Du Sac; 5 stations within Harmony Grove channels; 223282 Wisconsin River at Muscoda (downstream); 573052 Wisconsin River at Wisconsin Dells (upstream); 573051 Baraboo River (upstream of major tributary to Lake Wisconsin).
    Parameters: Total phosphorus, chlorophyll
    Database where data is stored (Fish Database, SWIMS, FishSED, Personal PC):  SWIMS


	3.   Monitoring Study, Date, Results.  List water quality exceedences indicating magnitude, duration and frequency.
Dissolved oxygen limitation has been documented via DNR data both in the lake for one year (no data for other years in DNR’s SWIMS database) and just below the dam during 2 years, despite oxygenation at the dam.  At the Long-Term Trend Monitoring site below the tailrace of the dam, of 11 DO samples taken at 1 foot in 2006 and 2007, 2 DO samples (18%) were less than 5 mg/L standard for lakes.  Other samples probably would be below the standard if not for the oxygenation at the tailrace*.  

Citizen Lake Monitoring Network DO data at Sunset Bay were very low on 6 dates from late June to Late August in 2007, with DO less than 5 mg/L standard for lakes on 2 of those dates.  Note that these data do NOT include the bottom sample (near the sediment).  Please see the Dissolved Oxygen tab of spreadsheet Lake Wisconsin 1260600 TP & DO data.xls.

*Per Rob Davis, DNR Water Reg & Zoning Engineer in SCR, the dam draws water from the surface of the impoundment.  On the side with the turbines water is drawn from the surface and dropped down over the turbines.  On the other side water also flows from the surface over the dam.  It is expected that as it goes over the dam it becomes more highly oxygenated than it was in the impoundment; therefore samples below the dam would be expected to be more highly oxygenated than above.
    Stations: 573001 Wisconsin River at Prairie du Sac (just below tailrace of dam); 10007596 Sunset Bay
    Parameters: Dissolved oxygen
    Database where data is stored (Fish Database, SWIMS, FishSED, Personal PC):  SWIMS

	3.   Monitoring Study, Date, Results.  List water quality exceedences indicating magnitude, duration and frequency.
    Stations: Directly above and below dam at Prairie du Sac
    Parameters: Dissolved Oxygen.  Wisconsin Power and Light Co. took samples for FERC directly above & below the hydropower dam at Prairie du Sac, at the bottom of Lake Wisconsin.  Wisconsin Power and Light supplied documents containing dissolved oxygen profiles from 2007. From the field-gathered data supplied from the point above the dam in 2007, in 20 out of 50 daily profiles from June to September dissolved oxygen levels were below 5 mg/L within the top 2 meters of the profile (40% of the dates not meeting criteria, which exceeds the guidance that if 10% or more dates are below 5 mg/L the waterbody would be considered impaired).  Their documentation also indicated that automated data loggers also collected data but these individual data values were not provided.  The documentation also indicated that additional dissolved oxygen data was collected from 2004-2006.  Summary statistics they provided (without actual data points) indicated low dissolved oxygen in 2004-2006 (16.6% of the time in 2004; 40% of the time in 2005; 32% of the time in 2006).
These data were not collected at the deep hole in Lake Wisconsin, as might be preferable.  However, regional staff feel the dissolved oxygen data should be representative of the lake and indicate a dissolved oxygen impairment.
    Database where data is stored (Fish Database, SWIMS, FishSED, Personal PC):  Documents from Wisconsin Power and Light Company have been uploaded to SWIMS and WATERS


	Narrative on why you are proposing this waterbody to be listed or delisted?  
Recommended for 2010 listing as Not Supporting Fish and Aquatic Life Use (due to high phosphorus, eutrophication, and low dissolved oxygen) and Not Supporting Recreational Use (due to high phosphorus and recreational restrictions caused by severe blue green algae blooms).  This recommendation is based on a variety of data from bays, at the dam, upstream and downstream points, public contacts, site visits, and best professional judgment.  Although the data available are not the same as that specified in the 2010 WisCALM guidance, staff believe that the data are representative of the Lake Wisconsin system and do indicate impairment.  We recommend creating a monitoring plan for the lake that will provide additional information from the deep hole on total phosphorus, chlorophyll a, and DO, along with any other data needed for additional assessment and development of management plans.  Many volunteers and partners are eager to conduct further monitoring and management on Lake Wisconsin.  

Data from bays, channels, upstream, and downstream sites:

Total phosphorus (TP):  Although TP data do not meet the specific requirements of the WisCALM guidance to list for FAL (need at least 3 deep hole samples per year for at least 2 yrs from 2004-2008), there is considerable TP data that indicates high TP levels within the Lake Wisconsin system.  TP readings in Lake Wisconsin bays, upstream in the river, upstream in the other major tributary, and downstream, are consistently high in multiple years.  In the absence of in-lake deep hole data, these data provide relevant information on TP levels in the system.  
· Two bays were monitored in 2005, and both showed an average total phosphorus concentration of .09 mg/l (Stations 10007594 and 10007596); for comparative purposes, 100% of the 12 readings taken at these bays exceed the thresholds for Shallow Lowland Lakes (.04 mg/l) or Deep Lowland Lakes (.03 mg/l).  Sunset Bay (10007596) is a large open-water bay which should reflect values in the larger lake.
· Five Harmony Grove Channels were also monitored and showed high TP levels (although these may not be directly representative of in-lake levels the channels do mainly contain lake water).  
· 2007 data from a long term trends station just below the dam Prairie du Sac shows high average TP at .093 mg/l.  This site should be very representative of in-lake levels.
· Supporting data is available from two sites upstream of the lake (Wisconsin Dells & Baraboo), and a downstream site (Muscoda), from 2005-2008.   Because Lake Wisconsin is a flow-through system that is very riverine in character, it is logical to surmise that TP values in water flowing above and below the lake would be similar to (and in fact is the same water as) that which flows through the impoundment itself. Though these sites are not in-lake at the deep hole, they clearly show high average TP levels (Wi Dells .089 mg/l; Baraboo .208; Muscoda .116).  
Dissolved Oxygen (DO):  
· DNR data: Dissolved oxygen limitation has been documented both in the lake for one year (no data for other years) and just below the dam during 2 years, despite oxygenation at the dam.  At the Long-Term Trend Monitoring site below the tailrace of the dam (Prairie du Sac site), of 11 DO samples taken at 1 foot in 2006 and 2007, 2 DO samples (18%) were less than 5 mg/L standard for lakes and for warmwater sport fish rivers and streams.  Other samples probably would be below the standard if not for the oxygenation at the tailrace.  Citizen Lake Monitoring Network data at Sunset Bay were very low on 6 dates from late June to Late August in 2007, with DO less than 5 mg/L standard for lakes on 2 of those dates.  Note that these data do NOT include the bottom sample (near the sediment).  

· Wisconsin Power and Light Co. data: Wisconsin Power and Light Co. took samples for FERC directly above & below the hydropower dam at Prairie du Sac, at the bottom of Lake Wisconsin.  Wisconsin Power and Light supplied documents containing dissolved oxygen profiles from 2007. From the field-gathered data supplied from the point above the dam in 2007, in 20 out of 50 daily profiles from June to September dissolved oxygen levels were below 5 mg/L within the top 2 meters of the profile (40% of the dates not meeting criteria, which exceeds the guidance that if 10% or more dates are below 5 mg/L the waterbody would be considered impaired).  Their documentation also indicated that automated data loggers also collected data but these individual data values were not provided.  The documentation also indicated that additional dissolved oxygen data was collected from 2004-2006.  Summary statistics they provided (without actual data points) indicated low dissolved oxygen in 2004-2006 (16.6% of the time in 2004; 40% of the time in 2005; 32% of the time in 2006).  These data were not collected at the deep hole in Lake Wisconsin, as might be preferable.  However, regional staff feel the dissolved oxygen data should be representative of the lake and indicate a dissolved oxygen impairment.

Chlorophyll a: In the bays sampled in 2005, average TSI based on chlorophyll was 70; for comparative purposes, this does exceed the impairment threshold for Deep Lowland lakes (63) but does not exceed the threshold for Shallow Lowland Lakes (71).  In the upstream/downstream sites, TSI at Muscoda was 69, at Baraboo was 62, and at Wisconsin Dells was 62.  These values do indicate eutrophic conditions.  However, because these are river stations with high flow rates, TSI values would not be expected to be as high as in-lake levels given similar phosphorus concentrations.

Public contacts:  

Many very severe algae blooms have been observed in Lake Wisconsin, though these have not been documented with data.  Susan Graham, South Central Region lakes biologist, has had numerous conversations & visits with a group of citizens who live along Pine Bluff/Okee Bay, a bay further northeast of the two bays that were monitored.  These residents have been unable to leave their houses due to the noxious stench during the past two summers, which Susan corroborates that she has experienced.  This information, along with the phosphorus data gathered in other Lake Wisconsin bays and upstream/downstream sites, support the recommendation to list for Not Supporting Recreational Uses.  Because recreational uses such as swimming and wading are mostly applicable to the periphery of the lake, rather than the interior of the lake, information on these bays is potentially more applicable than deep hole data might be for these types of uses.  



	List and Attach any additional reports, updated watershed tables, analyses etc. including use designation survey.
1.  Lake Wisconsin 1260600 TP & DO data.xls
2.  Lake Wisconsin 1260600 Inlake Supporting data.xls
3.   Lake Wisconsin 1260600 Supporting Data Upstream and Downstream.xls
4.  Three documents from Wisconsin Power and Light Company assessing dissolved oxygen levels and management options
5.


