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Title: Nutrient Pathways to Stocking Lake: Investigating Phosphorus Sources from Septic Systems, 
Shorelands, and Agricultural Fields from a Sub-watershed Perspective. 

Team:  

 Karen Terry, Extension Educator, Shoreland Education Program 

 Laurie Brown, Extension Educator, Onsite Sewage Treatment Program 

 Carl Rosen, Professor, Department of Soil, Water, and Climate 

Summary: The eight primary tasks taken on by this project have been completed. Specific tasks and 
status of each of those is outlined below. Data were collected from surface water samples, soil samples, 
landowner knowledge and perceptions survey, shoreland condition assessments, and septic system 
condition assessments. Findings were presented via a poster at the Association of Natural Resource 
Extension Professionals’ bi-annual conference in June, 2010.   

These eight tasks comprise Phase I of the project. Phase II, as described in the project proposal, will 
include developing BMPs for homeowners and agricultural producers; presenting a final report and 
offering BMP workshops to Stocking Creek sub-watershed residents and producers; resurveying 
property owners to assess their perceptions of issues related to water quality; writing a final report 
about the applicability of this model to other sub-watersheds; and delivering findings at a second 
regional or national conference. I intend to begin to implement Phase II this summer. 

Tasks and Accomplishments 

 Task 1 – Convene a focus group to delineate the scope of the issue and assess data sources and 
needs 

o Focus group of 15 attendees was convened and feedback was sought about: 
� The landowner survey: what it should and should not include 
� Data collection: what is already collected and what is a reasonable protocol for 

further data collection 
� Overall plan for accomplishing the project goals 

o The feedback from the meeting has been used, and continues to be used, to guide the 
project. 
 

 Task 2 – Gather existing data and analyze the status of nutrient inputs based on past water 
testing 

o Data from past water sampling has been collected and analyzed. 
o Local soil experts were consulted to guide the soil survey site selection and protocol. 
 

 Task 3 -- Survey property owners within the sub-watershed to assess their perceptions of issues 
related to water quality 

o Hard copy surveys were mailed to all 402 property owners within the sub-watershed. 
The Dillman method was used, and a $1 bill and stamped return envelope was included 
with each survey. The envelopes were coded so that returned surveys could be tracked 
to enable us to send reminders to the others. Two rounds of reminders were mailed 
out. 



o 238 surveys were returned. 
o Results were entered into Survey Monkey to facilitate analysis. 

 
 Task 4 -- Identify sampling points and methods 

o Experts have been consulted to determine appropriate protocol for soil and water 
sampling 

o Ann Lewandowski, Water Resources Center, ran the Phosphorus Source Assessment 
Tool (PSAT) Model to determine areas of the watershed in which phosphorus is likely to 
be more concentrated; this information was used to guide the selection of data 
sampling points. 

 
 Task 5 -- Site assessments on approximately 60 septic systems 

o These assessments were completed by a private consultant with money from outside of 
this project.  

o All systems that had no records or incomplete records on file with the county (45 
systems) were assessed.  

o The 24 systems found to be non-compliant will be brought up to within standards in the 
next couple of years. 
 

 Task 6 -- Site assessments on approximately 100 waterfront properties 
o Multiple examples of shoreline assessment tools were gathered and reviewed.  
o Properties around the lake were identified by tax parcel maps (online). 
o Sites were individually assessed for vegetative cover, in the upland, shoreland, and 

aquatic zones, and amount of impervious surface, all of which are indicators of the 
amount of phosphorus reaching the lake.  

o Surveys were done visually by boat. 
o Video of the entire shoreline was also recorded to document current conditions. 

 
 Task 7 -- Collect and analyze data 

o Surface water samples were collected six times at 11 sites by local citizens. 
o The samples were analyzed by RMB Laboratories for phosphorus and orthophosphates. 
o Results were charted and graphed. 
o Soil samples were collected one time at five sites, using a horizon sampling technique by 

U of M soils professionals. 
o Samples were sent to U of M soil labs for analysis; results are pending. 

 
 Task 8 -- Deliver findings to date at regional/national conference 

o A poster to share the findings of this project was accepted at the Association of Natural 
Resource Extension Professionals’ Conference in Fairbanks, Alaska (June 2010). 

o This poster presentation did occur; conference attendance was about 175 professionals. 
 

Conclusions:  

The data collection went well and citizens were engaged in the process. This will enable them to 
continue to monitor surface water in the long term to detect changes. The results will help to guide 
recommendations for behavioral changes throughout the sub-watershed and will empower the citizens 
to affect changes to improve water quality in this sub-watershed. 


