
 

 

Request for Delisting Gem Lake from the Minnesota 
Pollution Control Agency’s 303D Impaired Waters List 

 

Pictured – Brian Corcoran, Water Resource Manager, VLAWMO, paddling Gem Lake 

Prepared by Tyler Thompson, GIS Watershed Technician, VLAWMO 

August, 2017 

Special thanks to: Kathleen Robins for allowing VLAWMO staff access to her property for 
sampling, as well as to the Swomley family to allow access to their property for installing Gem’s 

staff gauge 



 

Gem Lake, located in Gem Lake, MN, was assessed in 2009 as not meeting the standards for 
nutrients pollutants affecting aquatic recreation use and was placed on the MPCA’s Impaired 
Waters List in 2010. Gem had its highest annual average for nutrients in 2009, and, since then, 
TP levels have significantly decreased to nearly half the MPCA’s standard of 60 µg/L for shallow 
lakes consistently for the last 5 monitoring seasons. Chl-a levels have gone above MPCA’s 
standard of 20 µg/L for shallow lakes twice since 2009: 24 µg/L in 2010 and 23 µg/L in 2015. 
The average level of Chl-a from May, 2010 to August, 2017 has been 15 µg/L. 

Gem Lake’s watershed and catchment area is about 328 acres, and of this, 52.6 acres or 16% of 
the subwatershed is impervious surface, and just a fraction of that makes its way directly into 
the lake’s basin. Within the Lake’s subwatershed, 3.69 acres of U.S. Route 61 drains towards 
Gem Lake. Since reconstruction of this section of the Highway in 2011, nutrient levels in Gem 
Lake have dramatically decreased. Reconstruction in this section of the Highway that drains 
towards Gem Lake, ditches were regraded, erosion issues were mitigated, ditch blocks were 
installed, and vegetation was established where mowed turf previously existed. 

Just to the east of Gem Lake, the sanitary sewer under Scheuneman Road was lined in 2010, 
which had the potential for impacting nutrient levels in the Lake by mode of shallow ground 
water transfer before the sanitary sewer was lined. Also in the year 2010,  Scheuneman Road 
south and east of highway 61 was reconstructed, ditches regraded and vegetation established,  
greatly improving stormwater conditions before discharging by pipe underground to the NB 
Highway 61 ditch and eventually into Gem Lake. Years after reconstruction, site conditions are 
much better than before reconstruction. 

By the numbers: 

• Gem Lake subwatershed: 328 acres 
• Gem Lake basin: 27 acres total, 21 acres open water 
• 16% of the land surface in the Gem Lake subwatershed is impervious 
• 89 µg/L: the average of TP samples during the 2009 sampling season 
• 36 µg/L: the average of ALL TP samples from Gem Lake for the last 8 monitoring 

seasons, May, 2010 – August, 2017 
 

Highway 61, MNDOT Project 6222-161, 2011 

• Improved grading and removed sediment 
• Replaced and improved storm sewer infrastructure 
• Ditch block installed in ditches to slow stormwater and increase infiltration before 

reaching Gem Lake 



 

• Established vegetation (MNDoT seed mix 250) where erosion was once and issue, 
slowing discharge rates and increasing infiltration in the NB ditches and swales before 
they flow west to the SB ditch wetland and then into Gem  Lake 

 

Scheuneman Road (north and west of Hwy 61) sanitary sewer lining, 2010 

• Lined sanitary sewer lines, potentially ceasing shallow groundwater nutrient loading 
from leaking lines into Gem Lake 

Scheuneman Road (south and east of Hwy 61) reconstruction, 2010 

• Re-grading of the west ditch, including re-seeding and the addition of rip-rap at the end 
of the ditch. Years later, post-construction, the vegetation is much healthier than before 
reconstruction 

• Storm water from this ditch routes underground and over to the east ditch of the NB 
lane of Highway 61 

 

 

Tables 1 & 2: Illustrating total phosphorus and chlorophyll-a levels in Gem Lake the last 11 monitoring 
seasons. 

 

 

 

Sample Year TP avg µg/L % below standard
2007 48 2.0%
2008 64 6.7% above
2009 89 48% above
2010 53 11.6%
2011 32 46.7%
2012 41 31.7%
2013 35 41.7%
2014 31 48.3%
2015 38 36.7%
2016 30 50.0%

2017 (Aug) 29 51.7%

Sample Year Chl-a avg µg/L % below standard
2007 33 65% above
2008 17 15.0%
2009 28 40% above
2010 24 20% above
2011 6.4 68.0%
2012 11 45.0%
2013 17 15.0%
2014 8 60.0%
2015 23 15% above
2016 18 1.0%

2017 (Aug) 12 40.0%



 

Based on data from the last 8 monitoring seasons, or 76 samples taken per VLAWMO’s regularly-
scheduled monitoring program, total phosphorus levels in Gem have been reasonably below shallow 
lake state standard since 2010. Chlorophyll-a levels have been shown to be close to state standard, as 
well as above standard in 2015 and 2010 since 2009. With the two parameters combined and looking at 
the trend in water quality data on Gem Lake since monitoring began in 1997 (see appendix A, page 33), 
the Watershed is asking that Gem Lake be reviewed for removal from the MPCA’s 303D Impaired 
Waters List. 

Figure 1: Map illustrating Gem Lake’s location and subwatershed, as well as the projects as mentioned 
above that may have led to the reduction of nutrients in the basin. 

 



 

 

 

 

 

 

 

 

 

 

Appendix A: 

VLAWMO’s 2016 Water Quality Report 
(pages 32-34 excerpted from Report regarding Gem Lake) 

 

 

 

 

 

 

 



Gem Lake  

Gem Lake is within the City of Gem Lake and has no public access.  It is 25 acres in size and is 17 feet deep.  

There has been development along portions of the lake in recent years.  In 2000, volunteers noticed a distinct 

algae bloom and noted that water clarity was getting poorer. Over the 16 years of monitoring data there is a 

slight up trend in TP levels with a slight down trend in ChlA levels.  

Gem Lake has also been included on the Lambert Creek TMDL study for nutrient impairment. Recent years 

of monitoring data are suggesting that the trend may be heading down for nutrient levels in Gem Lake and 

the MN Pollution Control Agency will be assessing the data winter of 2017 for removal from the state 

impaired waters list. The City of Gem Lake, VLAWMO and stakeholders will be working together to 

implement the TMDL strategies from the approved 2014 report. MNDOT’s Hwy 61 ditch work in 2011 has 

seemed to improve the water quality in Gem Lake. 



 

 

Gem Lake Data 

Gem Lake Historical Avg TP/Chl A/SDT Date 
Reading Depth 

(Bottom/Middle
/Top) 

Temp 
°C 

Conductivity 
(mS/cm) 

DO 
(mg/L) 

pH 

Year TP (ug/L) 
Chl A 

(mg/m3) 
Secchi 

(m) 5/16/2016 b 13.3 0.185 6.83 8.07 
1997 54 23 1.2 5/16/2016 m 14.08 0.185 7.11 8.06 
1998 33 24   5/16/2016 t 14.31 0.185 7.3 8.15 
1999 26 16 1.2 6/10/2016 b 16.16 0.192 1 7.81 
2000 36 17 1.1 6/10/2016 m 21.09 0.191 6.93 8.07 
2001 56 12 1.8 6/10/2016 t 23.22 0.19 6.79 8.74 
2002 39 25 1.3 7/20/2016 b 24.72 0.185 4.66 7.61 
2003 52 20 1.4 7/20/2016 t 26.35 0.185 5.92 8.23 
2004 49 0 1.5 9/20/2016 b 20.29 0.176 3.28 8.19 
2005 43 26 0 9/20/2016 m 20.49 0.176 5.69 8.19 
2006 63 25 0 9/20/2016 t 20.58 0.176 5.78 8.15 
2007 48 33 1.1 

      2008 64 17 1.5 
      2009 89 28 1.3 
      2010 53 24 1.4 
      2011 32 6.4 2.1 
      2012 41 11 2 
      2013 35 17 2 
      2014 31 8 2.9 
      2015 38 23 2.2 
      2016 30 18 1.6 
       

y = -2.7867x + 65.364

y = -1.2224x + 27.645
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 Gem Lake YSI data is similar to that of other metro lakes. Conductivity is pretty low which is good 

and usually Gem Lake shows signs of stratification. At 17ft, Gem is the deepest lake VLAWMO 

monitors. Gem usually has a late season algae bloom and that was the case in 2015. TP and ChlA 

levels are well below state standards for the 5th year in a row. Hwy 61 was redone in 2011 and 

MNDOT did work on the ditches along the Hwy. That work seems to have benefited the water 

quality in Gem 

 

Gem Lake 2016 Raw Data 

SITE DATE 
Secchi 

(ft) 
TP 

(ug/L) 
ChlA 

(mg/m3)  
TKN 

(mg/L)  
NH3 (mg/L)  

Cl 
(mg/L) 

Gem 3/28/2016           38 
Gem 5/3/2016 8 26 5.1 0.71     
Gem 5/17/2016 9 14 5.3       
Gem 6/7/2016 5 20 9.9 1.1 ND   
Gem 6/21/2016 5.5 16 15.6       
Gem 7/12/2016 3 29 31.1 1.5 ND   
Gem 7/26/2016 4 13 14.4       
Gem 8/2/2016 5.5 25 15.6 0.88 ND   
Gem 8/23/2016 4 38 23.2       
Gem 9/13/2016 3 55 34.2 1 ND   
Gem 9/27/2016 4 59 25.8       

 

 Nitrogen and ammonia levels are below state standards for Gem Lake. 
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Appendix B: 

Highway 61 Reconstruction Plans 
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