	2008 Impaired Waters Documentation Sheet

	Author(s):  Ken Schreiber (WCR), Kathy Bartilson (NOR)
	Date Prepared:  11/7/07

	Waterbody Name:   Lake St. Croix
	Watershed  Code and Name:  St. Croix basin (multiple watersheds)

	WADRS ID:  16398
	WBIC:  2601500
	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:

	___X__  Proposed new listing

	_____  Proposed for special project monitoring (need more data)

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

	
	_____ 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: __4,668__________
 
	Detail (describe segment using road crossings, convergence with other waterbodies, etc.):
Lake St. Croix includes the St. Croix River reach from Stillwater to Prescott.

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

	Current (Existing) Fish & Aquatic Life Use: (Aquatic Community) 
	WWSF, ERW, ORW

	Attainable (Potential) Fish & Aquatic Life Use: (Aquatic Community) 
	WWSF, ERW, ORW

	Designated (Codified) Fish & Aquatic Life Use:
	WWSF, ERW, ORW (Lake St. Croix is ORW from Stillwater to Hudson and ERW from Hudson to the river mouth at Prescott).

	Is it supporting its Attainable Use?   _____ Fully supporting  __X___  Partially supporting    _____  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: PCBs

	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.)  

	___X__  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
	__X___  Eutrophication
	_____  Temperature

	_____  Contaminated Fish Tissue
	_____  Chronic Toxicity
	_____  Aquatic Toxicity

	_____  Low Dissolved Oxygen
	_____  Aquatic Invasives
	

	Other Impairments: 


	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 .

	_____  NPS Dominated 
	___X__  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.)
Lake St. Croix is impacted by phosphorus from point and nonpoint sources in the basin. 
Rapid population growth and accompanying land-use changes have affected the water resources of the St. Croix River Basin. Based on a 39-percent projected population growth in the Basin by the year 2020, water resources will continue to degrade under the current circumstances. In response to this threat, the St. Croix Basin Planning Team conducted a detailed review of nutrient and sediment research and developed recommended water quality goals that would return Lake St. Croix to conditions that existed prior to 1950, before major ecological changes were experienced.  These goals will require a 20-percent reduction in total phosphorus loading within the St. Croix Basin.
On April 6, 2006, an agreement was signed by Sheryl Corrigan, Commissioner of the Minnesota Pollution Control Agency (MPCA) and Scott Hassett, Secretary, WDNR committing their agencies to work cooperatively to achieve the 20-percent phosphorus reduction goal. This goal will form the basis for future TMDL and implementation efforts. The agreement is summarized in the following document: http://www.pca.state.mn.us/publications/wq-b6-04.pdf
The report found at: http://www.pca.state.mn.us/publications/reports/stcroixbasin-phosreport04.pdf summarizes the need for a 20 percent reduction in phosphorus loads to Lake St. Croix. Since the lake is currently impacted by phosphorus loading, resulting in algae blooms and eutrophication, WCR and NOR recommend it be placed on the Wisconsin 303d impaired waters list. MPCA is also proposing to add Lake St. Croix to its 303d list.


	Information is based on:
__X__   Monitoring data (specific data) less than 5 years old

____   Evaluated data (data more than 5 years old)


	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.

Nutrient and suspended sediment loading characteristics in the St. Croix River Basin were investigated from 1997 to 1999 and described in a report by Lenz et al. (2001). Response of the St. Croix River pools to phosphorus loading was investigated by Robertson and Lenz (2002). From these investigations, the major conclusions regarding tributary loading to the main stem of the St. Croix River and Lake St. Croix are as follows: 

• Nutrient and sediment loading during storm events is a large portion of the annual loading from St. Croix River tributaries. The loads from these tributaries are insignificant during baseflow conditions. 

• Storm intensity and runoff are the most important factors affecting annual tributary yields and loads. 

• Storm events produce significant phosphorus loading from southern tributaries, where land use is predominantly agricultural and/or urban. 

• Most tributary loading of phosphorus and sediment to the St. Croix River main stem comes from the large drainage area sub-basins, including the Snake, Kettle, Sunrise, and Apple Rivers and the St. Croix River at Danbury. [Note: during the study period there were heavier rains in the upper watershed than the lower.  The Willow watershed is one of the highest contributors on the Wisconsin side based on separate monitoring.]
• Lake St. Croix is eutrophic because of high phosphorus loading.
• Increased phosphorus loads to Lake St. Croix will cause an increase in chlorophyll a concentrations, higher frequency of algal     blooms, and a decrease in water clarity. The water quality response in Lake St. Croix is similar regardless of the flow regime. 

Stations:  Two routine stations on Lake St. Croix have been monitored by Metropolitan Council Environmental Services (MCES) personnel during every summer from 1998 through 2006.  All monitoring stations within the designated boundaries of Lake St. Croix should be considered lake sites. The MCES routine sites are monitored from two separate bridge crossings at the upper and lower portions of the lake.  Secchi disc depth is not monitored at these stations.  Sampling frequency for these sites ranges from weekly to biweekly with occasional monthly sampling.  These sites dramatically increase the temporal distribution of the assessment data.  

Volunteers monitored six sites on Lake St. Croix from 1999 – 2002 during the summer season. The variables monitored were total phosphorus, viable chlorophyll a, physical condition rating, recreational suitability rating and Secchi depth. At this point, only 2005 data from the volunteer monitoring program are included in the updated results (Wasley 2007). 
Table 1. Existing and updated summer mean total phosphorus, chlorophyll and secchi disc depth measurements for Lake St. Croix.  Summer sampling dates range from 1998 to 2006.     

Description of Assessment

TP

ppb

n TP

Chl

ppb

n Chl

Secchi

m

n Secchi 

Existing

45

44

16.7

69
1.2
76
Updated

51

295

20.5

318

1.2

76

Volunteer Only

50

245

22

282

1.4

276

*Updated dataset includes existing data and MCES routine sampling data

Monitoring results:
􀂄 Concentrations of most nutrient and sediment variables have declined since 1975.

􀂄 Concentrations of some variables increased (nitrate and the ratio of dissolved inorganic N to Total P).

􀂄 Total P, total N and chlorophyll a levels exceed EPA nutrient criteria (reference conditions).
􀂄 Nutrient ratios suggest algae are likely P-limited and sensitive to increased P loads.
Sediment core data has shown that there has been a shift in algal species from dominance by benthic diatoms to planktonic phytoplankton indicating increasingly eutrophic conditions.
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    Parameters: Total P, Chlorophyll a, Secchi depth
    Database where data is stored (Fish Database, SWIMS, FishSED, Personal PC):  Minnesota Pollution Control Agency, Metropolitan Council Environmental Services, USGS, WDNR.
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