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Executive Summary 
Total precipitation in 2024 was considered to be above average.  This allowed for the collection 
of 481 total water samples (4 times the number collected in 2023) and gave insight into the 
watershed response to a wet hydrologic regime.   

The 2024 water quality data indicated elevated orthophosphate levels throughout District – 
associated with both roadway and wetland monitoring locations.  We theorize that the 
numerous precipitation events in 2024 allowed the transport or flushing of nutrients and 
sediments that had been stored on the landscape (in roadway ditches and wetlands) over the 
past two dry summers – leading to the elevated results we saw in 2024. These findings verify 
the importance of enhanced street sweeping and point to the need for roadway ditch 
cleanout/maintenance and the protection and enhancement of neighborhood (micro) wetland 
habitats.   

The 2024 monitoring effort identified one potential project within the direct drainage network 
to Comfort Lake.  The data indicates an older stormwater pond that drains directly to the 
wetland fringe of Comfort Lake is exporting nutrient and needs to be cleaned out to restore 
function.  

With the above average precipitation in 2024, staff were able to fully evaluate the Hach 
colorimeter technology that is being using for this monitoring effort.  Results confirm the 
previous findings that the technology is limited and as such should be only used as a screening 
tool under a larger diagnostic umbrella.    
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1. Introduction 
The Comfort Lake–Forest Lake Watershed District (CLFLWD) has a robust annual monitoring program 
with the purpose of evaluating the water quality condition of its water resources.  The program includes 
lake and stream water quality monitoring, watershed-wide diagnostic monitoring, and post-construction 
project effectiveness monitoring.  This data is used to establish baseline water quality trends, to identify 
waterbodies that are impaired and in need of restoration, and to evaluate the success of completed 
projects.  

The District uses an intensive and systematic diagnostic monitoring approach to identify sources of 
pollutants – whether that be an agricultural area, impaired tributary, wetland sink releasing nutrients, or 
other source.  This approach is effective but can be an expensive and lengthy endeavor.  The average 
annual monitoring budget for the District is in excess of $180,000, a substantial proportion of the 
District’s total annual operational budget.  In its never-ending quest for improvement and efficiency, 
CLFLWD is exploring new technologies and strategies to streamline and improve the diagnostic 
monitoring process, save taxpayer dollars, and reach similar conclusions to full-scale traditional 
diagnostic monitoring.   

In 2024, the District continued its implementation and evaluation of two monitoring strategies 
developed in 2020 to supplement and inform its current diagnostic monitoring program: 1) the staff-led 
Do-it-Yourself (DIY) diagnostic monitoring program, and 2) the volunteer-led Citizen Scientist Assisted 
Tributary (CAT) monitoring program.   

2. Methods  
2.1 Monitoring Equipment  
A head-to-head comparison of several inexpensive diagnostic orthophosphate colorimeters in 2020 
concluded that the HACH colorimeter (Figure 1) was the preferred option for the CLFLWD CAT and DIY 
efforts. The comparison found that this technology was user friendly, cost effective, and delivered 
consistent results.  As such, the HACH colorimeter has been used since 2020 for DIY and CAT water 
quality analysis. The District has continued evaluation of this technology over the past four years 
through the Duplicate Water Quality Compassion Study – see section 3.4.   

 
 

 

Figure 1. The Hach colorimeter, 
chemical reagent, and other 
equipment used by the CLFLWD for 
the CAT and DIY monitoring 
programs.  
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2.2 Monitoring Approach 
The monitoring approaches developed in 2020 were again used in 2024: the staff lead “Do-it-Yourself” 
(DIY) diagnostic monitoring approach, and the volunteer conducted “Citizen Assisted Tributary 
Monitoring” (CAT) approach.  The monitoring procedure for both efforts was essentially the same 
(described below in section 2.3) with the only distinction being whether District staff or volunteers 
collected the water samples.  The DIY diagnostic program was conducted fully by District staff, whereas 
the CAT program used both volunteers and staff to collect, preserve / store, and deliver the water 
samples.   

Both approaches have advantages and disadvantages. The DIY program offers more control over the 
monitoring effort, though it is also constrained by staff workload, the work week, and business hours.  
The CAT program was set up to allow local volunteers to collect water samples in their neighborhood in 
their off time, allowing more flexibility to conceivably collect water samples during the peak of a 
precipitation event, during non-office hours, and/or on the weekend.  The use of volunteers allows the 
collection of a great deal of data at a rather minor expense to the District. However, the tradeoff for this 
flexibility and cost savings is the data collection effort is less controlled and certain storm events could 
be missed when volunteers are out of town or otherwise predisposed.  

2.3 Data Collection 
Water grab samples were taken at both baseflow and during highwater conditions, with the primary 
goal of sampling during or shortly after large storm events. Staff and volunteers tried to collect water 
samples at each monitoring location after a rain event predicted to be around 0.75 inches or greater- as 
indicated on several websites (weather.com, Noaa.gov, CoCoRaHS.org, wunderground.com).  Staff or 
volunteers collected a 100 ml water grab sample at each monitoring location, labeled the sample, and 
then recorded the date, time, and any additional notes on a provided datasheet. No flow measurements 
were taken, but flow observations were noted (dry channel, trickle, swift flow) on the data sheet.  
Samples were kept on ice or filtered and frozen for future analysis.  DIY diagnostic samples were 
generally analyzed within 2 hours of collection back at CLFLWD offices, and CAT samples were delivered 
in batches to the CLFLWD office for analysis by staff.  All water samples were analyzed with the Hach 
colorimeter and PhosVer 3 reagent for orthophosphate. All data was entered into an Excel workbook 
and saved on the CLFLWD network.  

 

2.4 Monitoring Sites 
The 2024 DIY diagnostic and CAT monitoring efforts monitored three subwatersheds from April through 
November. The DIY diagnostic program focused on the direct drainages to Comfort Lake as well as the 
Sunrise River County Line subwatershed. The CAT monitoring program again studied direct drainages to 
all basins of Forest Lake.  

The 2024 monitoring sites are detailed later within this document.  Monitoring locations can be 
visualized in Figures 3, 5, & 7 and written descriptions can be found in Tables 1 &2.  Monitoring locations 
were identified by desktop GIS analysis followed by field reconnaissance and verification.  As is the 
CLFLWD way, these sites have been modified and adjusted over the years to best collect the needed 
data for this monitoring effort.  



6 
2024 DIY and CAT Monitoring Report 

3. Results and Discussion  
A total of 481 water grab samples were collected and analyzed in 2024: 166 samples through the DIY 
diagnostic program, and 315 samples through the CAT program.  This is a considerable increase from the 
total number of samples collected in 2023 (106 samples in all).  The increase is due to the above average 
precipitation seen in 2024 (especially when compared to the drought conditions in the summer of 2023) 
and the addition of seasonal staff (Jackie Bussjaeger and Matthew Hendrickson) dedicated to this 
monitoring effort.  

Spring and summer of 2024 were considered very wet, with precipitation totals that met or exceeded 
totals from similar periods of the wettest year on record (Figure 2).  As such, staff and volunteers were 
able to collect samples from close to 30 precipitation events.  This robust data set allows managers to 
more clearly see nutrient loading trends. Data from 2024 indicates elevated levels of orthophosphate 
loading from the majority of sites monitored.  This might be attributed to the flushing of sediment and 
nutrient that accumulated in drought years (summers of 2022 and 2023) and, due to a lack of 
precipitation, were never transported downstream to the nearest waterbody – i.e. were stored in 2022 
& 2023 and “released” in 2024 under a new hydrologic regime.  

Many of the DIY and CAT monitoring sites are directly or indirectly associated with roadway runoff.  
Water quality samples from these locations are commonly collected from roadside ditches, culvert road 
crossings, and stormwater structures that all collect or transport roadway runoff or sheeting from other 
impervious surfaces.  Similar to previous years, water samples from roadway-adjacent locations had 
elevated orthophosphate levels.  It could be that the wetter landscape in 2024 promoted the tracking of 
larger volumes of nutrient laden soil particles onto the roadways themselves, or that the roadside 
ditches (from years of accumulation) have transitioned from a nutrient sink to a nutrient source and are 
now exporting this nutrient under a wetter hydrologic regime.  Perhaps other factors are also 
contributing to the roadways being a major nutrient source.  Current gasoline formulas include 
phosphorus-based detergents that find their way from vehicle tailpipes to the roadway. Atmospheric 
deposition and organic material (leaves) are other contributing sources. Regardless of the exact 
mechanism, it should be recognized that roadways are a source of concern for orthophosphate loading.   

Similarly, CAT monitoring sites associated with wetland habitats had a notable increase in 
orthophosphate levels in 2024 when compared to 2023.  In most instances, the wetland sites had a 
higher average increase in orthophosphate levels as compared to roadway runoff associated sites 
(either modest increases or decreased orthophosphate loading compared to 2023, but still exceeding 
the MPCA’s recommendations in 2024).  It is theorized that the wetland loading seen in 2024 is the 
result of larger, more frequent storms flushing orthophosphate from wetland systems where sediment 
and nutrients built up during drier years.  In contrast, the frequency of these storms may have caused a 
different result on roadway surfaces – effectively clearing these surfaces of sediment and nutrient more 
frequently and reducing build up. The result is the dilution of the nutrient load over many frequent 
precipitation events, resulting in a lower average nutrient concentration at these sites.  The total loading 
was likely similar to that found in 2023 but spread over more sampling events – thus a lower average 
concentration but more instances of loading.  

The 2024 results highlight the importance of the enhanced street sweeping programs that we have in 
place in the District.  These programs have been proven to be one of the most cost-effective programs in 
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reducing orthophosphate loading from our roadways and preventing these nutrients from finding their 
way to local wetlands or lakes.  Enhanced street sweeping should be promoted and expanded, as is 
practical, throughout the District.  In addition, expanded maintenance of roadway ditches should be 
explored.  If roadway ditches, after decades of accepting and transporting nutrient-rich runoff, are now 
an additional source of nutrient, they may need to be cleaned out and improved to promote infiltration 
over transportation.  Additional research and partnerships with local municipalities or road authorities 
may be warranted to properly address this novel area of concern.  

The 2024 CAT wetland monitoring results shed light upon the importance of land management and the 
need for education outreach to prevent wetland dumping. The wetlands in our district form a natural 
filtration / treatment system that helps to reduce the loading of nutrients into our local lakes.  When 
these systems are overloaded by excess roadway runoff or yard waste dumping, or have an altered 
hydrology, they can transition from a nutrient sink to nutrient source.  A holistic land management 
approach should be taken to keep these wetlands healthy and functioning as the “natural kidneys” of 
the District.  

Results from each of the three individual monitoring efforts undertaken in 2024, as well as additional 
interpretation and discussion of the associated results are presented below, by subwatershed.   

  

Figure 2. 2024 precipitation summary for the Minneapolis/St Paul area MNDNR monitoring 
station.  Total precipitation for 2024 is considered above average with much of the precipitation 
occurring during the spring and summer.  

https://www.dnr.state.mn.us/cli
mate/climate_monitor/precipch
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3.1 DIY Monitoring – Comfort Lake Direct drainages  
The 2024 DIY effort again focused on the direct drainages to Comfort Lake and the County Line 
subwatershed – both areas studied in 2023. Four additional locations were added to the Comfort Lake 
study area, bringing the total number of sites to 15 (Figure 3, Table 1).  Two of the new sites were in the 
Little Comfort subwatershed and the other two sites are direct drainages to Comfort Lake.  

Thirteen sampling events took place during the 2024 Comfort Lake diagnostic effort with a total of 102 
samples collected and analyzed.  The majority of the samples did show elevated orthophosphate levels 
(Figure 4) - as was seen throughout the majority of 2024 DIY and CAT sites.  Of the 15 sites, Sites CD-1 
and CD-9 had notably higher orthophosphate levels than all others, and Site 6, an old stormwater pond, 
was also a site of interest for 2024.   

Sites CD-1 and CD-9 are directly associated with roadway runoff, and this is likely the source of 
sediments that is responsible for the elevated orthophosphate levels.  CD-9 is a stormwater manhole 
with noted deposits of sediments present and CD-1 is a private gravel road /driveway area with poorly 
drained ditches causing water pooling.  It is likely that samples collected from these locations were 
taken from semi-standing or slack waters that tend to result in high orthophosphate readings.  More 
study in these locations is warranted.   

The CD-6 area is of greater interest.  This is an old stormwater pond that receives water from the 
southern part of the East Comfort Drive drainage area.  This site was expanded in 2024 (into Sites 6a and 
6b) to better evaluate the stormwater pond. DIY monitoring data indicated that water entering the pond 
(Site 6a) is cleaner than that exiting the pond (6b).  This was verified by sending several of these samples 
to Instrumental Labs in Fridley.   Staff have reached out to the City of Wyoming regarding this pond and 
the City indicated that it is not part of their MS4 system as the housing development predates their 
stormwater rules.  Staff plan to reach out to the landowners with the intent of developing a future pond 
clean out project. 

 

 
 
 
 
 
Figure 3. Map of the Comfort Lake Direct 
Drainage DIY Diagnostic monitoring 
effort for 2024.  The dots represent the 
monitoring locations and their color 
indicate the average orthophosphate 
concentrations detected. 
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Figure 4.  Results from 2024 Comfort Lake direct drainage DIY diagnostic monitoring effort represented 
as box and whisker plots.  The box represents the interquartile range (25% on each side of the median), 
the line in the box is the median, the X is the mean, and the whiskers represent the lower and upper 
extremes or maximum values. Any circles/dots beyond the whisker ends indicate data outliers. All results 
are in mg/l of orthophosphate. 

 

3.2 DIY Monitoring – County Line Subwatershed 
 

The County Line sub-shed (Figure 4, Table 1) was identified in 2021 as a potential nutrient source for the 
Sunrise River.  To pinpoint the source of the nutrient in this sub-shed, additional sites were added along 
this drainage network and samples were collected in 2022 and 2023. This monitoring effort was 
repeated again in 2024 with a total of 59 samples collected over nine precipitation events.  Elevated 
orthophosphate levels were found at each location, but highly elevated readings were found at sites Cl-
D, CL-E, and CL-F – similar to the results of past monitoring years.  These 3 sites are associated with the 
ditches along Greenway Lane and Greenway Ave N.  Both ditches are within close proximity of each 
other and follow a busy roadway connecting Hwy 8 and North Shore Trail.  It is likely that these 
roadways are a source of nutrient due to heavy traffic, and/or that the ditches themselves are now a 
source of nutrient as they have collected decades of nutrient input from the roadway.  This data 
supports and lends credence to statements made earlier in this report regarding the importance of 
roadway ditch maintenance.  
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Table 1. Description of the 2024 Comfort Lake Direct Drainage and County Line Subwatershed sampling 
sites. An asterisk (*) indicates a new site for 2024. 

Sites Comfort Lake Direct Drainage 
CD 1 Hiawatha Ct drainage area / culvert 
CD 2 Wetland at Indian trail 
CD 3 Main channel at East Comfort Drive 
CD 4 Ditch at Indian Ave 
CD 5 Ditch on 257th  

CD 6-a Private stormwater pond inlet at 25614 E. Comfort 
CD6-b* Private stormwater pond outflow at 25614 E. Comfort 
CD 7* Park Pond outflow 
CD 8 Little Comfort Lake outflow 
CD 9 Manhole at 25253 W Comfort 

CD 10 Wetland manhole at W. Comfort 
CD 11 Ditch along 260th St 
CD 12 Sunrise River inlet into Comfort Lake 
LC1* Heath Ave N ditch/pipeline outflow 
LC2* BBSLC channel inlet at Itasca  

 County Line Subwatershed 
CL-A At the Greenway /Hwy 8 crossing 
CL-B Roadway ditch at same location as A 
CL-C East side of HWY 8 at outflow of wetland complex 
CL-D Channel to north of Greenway Ln 
CL-E Ditch to south of Greenway Ln  
CL-F Culvert crossing at Greenway Ave N. downstream of “E” 
CL-G Culvert crossing off Granada Ave N.  near 23919 Granada Ave N – drainage easement here 

 

 

Figure 5. Map of the County Line sub-shed DIY Diagnostic monitoring effort for 2024.  The dots represent 
the monitoring locations, and their color indicates the average orthophosphate concentrations detected. 
Note: the average concentration at each County Line site is highly elevated.  
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Figure 6.  Results from 2024 County Line subwatershed DIY diagnostic monitoring effort represented as 
box and whisker plots.  The box represents the interquartile range (25% on each side of the median), the 
line in the box is the median, the X is the mean, and the whiskers represent the lower and upper 
extremes or maximum values. Any circles/dots beyond the whisker ends indicate data outliers. All results 
are in mg/l of orthophosphate.   

 

3.3 Forest Lake Subwatershed Citizen Assisted Tributary Monitoring 
With the efforts of Victoria D’Amico, Jackie Bussjaeger, and Matthew Hendrickson, the 2024 Forest Lake 
subwatershed Citizen Assisted Tributary (CAT) monitoring program monitored 23 sites across all three 
basins of Forest Lake.  The program’s five citizen volunteers and District staff collected a total of 306 
samples across 30 rainfall events. Due to record amounts of rainfall in Minnesota, sites were sampled 
over 4 times as frequently in 2024 compared to 2023. Each site was sampled a minimum of 8 times and 
averaged 13 samples per site.  

In 2024, water samples were collected at 15 direct drainage sites throughout the Forest Lake 
subwatershed by CAT volunteers (Figure 7, Table 2), with another seven sites monitored by CLFLWD 
staff (23 sites in total). One new site, FL2-8, south of basin 2 was added in 2024 and two sites from 2023, 
formerly FL2-6 and FLB-2, were unable to be monitored due to high lake levels or other logistical 
challenges.   
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Figure 7. Map showing all 2024 monitoring locations around Forest Lake.  The dots represent monitoring 
locations, and their color indicate the average orthophosphate concentrations detected.  

Of the 23 sampled sites, 86% had an average orthophosphate concentration above the MNPCA’s 
recommended concentration for total phosphorus in urban residential areas of 0.325 mg/L, (MPCA 2023). 
Though this study is not a direct comparison to our data collection methods, it provides helpful context. 
Six of the sites had average orthophosphate levels exceeding 1.00 mg/l, which is considered very high. 
See Figure 8 for more details. 

Though the trend of elevated orthophosphate levels is clear, sites reacted differently to the increase in 
rainfall. When comparing 2023 data to 2024 data, some sites saw a significant increase in orthophosphate 
while others saw a significant decrease. This may be attributed to the different sources of runoff and how 
orthophosphate is stored and released in those systems under different climatic and hydrologic 
conditions.  

Analyzing land use within the sample sites’ subwatershed, or areas in which runoff flows to the sample 
site, can provide additional insight. Both sites with wetland-dense and residential-dominant watersheds 
experienced elevated orthophosphate levels. However, when comparing 2024, a wet year, to 2023, a dry 
year, a trend emerges. It was observed that 92% of sites with wetland-dense watersheds experienced an 
increase in measured orthophosphate levels. For example, site FL3-3 was sampled from the outlet of a 
wetland east of Basin 3 and was found to have the highest orthophosphate levels of all sites sampled at 
1.95 mg/l in 2024. However, in 2023, it was just above average compared to other CAT sites with an 
average orthophosphate reading of 0.89 mg/l. This may be attributed to the ability of larger, more 
frequent storms to flush out orthophosphate buildup that wetlands have sequestered from the 
surrounding area.  

Sites containing large amounts of residential area with significant impervious surfaces were more variable, 
with 37.5% increasing and 63.5% decreasing in orthophosphate levels in 2024 compared to 2023. One site 
of interest, FLB-1, was sampled from a pipe draining stormwater catch basins along residential streets. In 
2024, it was found to have an average orthophosphate level of 0.76 mg/l, just about average compared 
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to other CAT sites sampled. However, its average orthophosphate levels were the highest of all CAT sites 
in 2023 at 1.51 mg/l. As previously stated, some residential-dominant sites conversely saw an increase in 
orthophosphate levels in 2024. This may be linked to the specific land use in that area or other conditions 
that vary from neighborhood to neighborhood. 

It's important to note that the above analysis shows variability in orthophosphate release year to year and 
does not compare the overall orthophosphate levels of wetland-dense watersheds to residential-
dominated watersheds.  

Overall, this speaks to the importance of long-term monitoring to gain a better understanding of 
orthophosphate inputs for Forest Lake across different conditions and implement solutions with the 
highest overall impact. Continuing to gather data on these sites will indicate whether the source could be 
temporary or chronic and which subwatersheds would be most appropriate choices for water-quality 
improvement project implementation. 

Table 2. Description of the monitoring sites around Forest Lake for the 2024 CAT program. An asterisk (*) 
indicates a new site for 2024. 

Monitoring Location Description 

FL1-1  Culvert on North Shore Trail near 233rd St N  

FL1-2 Culvert on Hayward Ave N – drains Parsons wetland 

FL1-3 Culvert at 704 Woodland Dr SE   

FL1-4 Drain/culvert dead end of 7th St SE 

FL1-5 Drain/culvert dead end of 6th St SE 

FL2-1 Ditch on North Shore Trail near junction with North Shore Circle  

FL2-2 Ditched channel near the “Art” house on North Shore Circle  

FL2-3 Culvert at 21710 ideal Ave 

FL2-4 Shields Lake channel at the Fish barrier on Hwy 97  

FL2-5 Culvert at 21833 Healy Ave N 

FL2-7 Culvert at the intersection of 9th and 19th Ave SE 

FL2-8* Culvert at the end of the unofficial boat launch on 19th St. 

FL3-1 Culvert near 8793 N. Shore Trail - east of the Willow Pt. boat launch 

FL3-2  Cranberry Lake channel 

FL3-3 Culvert located on the corner of N Shore Trail and 219th St. N 

FL3-4 Culvert under N. Shore Trial – inflow into 3rd Lake Pond 

FL3-5  Channel near Karoline Ct / private docks 

FL3-6 WDJ6 channel @ Hwy 97 near Timm’s Marina 

FL3-7 Small culvert near 21150 Iverson Ave N near Hwy 97 

FL3-8 Second culvert at 21421 Iverson Ave N – closest to lake 

FL3-9 Ditch/creek at dead end of Imperial Ave N 

FLB-1 10th St SE channel 
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Figure 8. Results from 2024 Forest Lake CAT monitoring effort represented as box and whisker plots.  The 
box represents the interquartile range (25% on each side of the median), the line in the box is the 
median, the X is the mean, and the whiskers represent the lower and upper extremes or maximum 
values. Any circles/dots beyond the whisker ends indicate data outliers.  The dashed green line indicates 
the MPCA’s recommended concentration for urban residential areas. 

 

 3.4 Duplicate Water Quality Sample Comparison  
Dring the 2024 monitoring season, CLFLWD staff continued the duplicate water quality sample 
comparison study from previous years.  The goal of this study is to evaluate the accuracy and 
consistency of the DIY colorimeter technology by comparing results from the DIY colorimeter to those of 
a commercial laboratory.  In 2024, staff used lake bottom water samples that were collected as part of 
the Lake Monitoring program.  Duplicate samples were collected, and one sample was analyzed at 
Instrumental Labs in Fridley, MN and the other with the District’s Hach orthophosphate colorimeter.   

Past duplicate studies concluded that the DIY technology was not as accurate as the commercial 
laboratory equipment.  As such, beginning in 2023, District staff implemented several techniques to 
further improve the accuracy of results from the DIY Hach colorimeter.  These include: 

• Use of a micropipette to ensure the exact amount of water sample was being analyzed,    
• Water samples were brought up to room temperature before analysis to ensure that all the 

reagent could be dissolved in the water sample, and    
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• Staff performed regular testing of the DIY colorimeter with an orthophosphate standard 
solution.  

Despite these DIY protocol advances, statistical analysis of the robust 2024 duplicate water quality 
comparison study dataset (107 samples) indicated that there is a statistically significant difference (P-
value 0.001) between the medians of the (data) samples tested with the Hach colorimeter and those 
tested at Instrumental labs. In other words, the two data sets are similar, but not statistically the same. 
The Hach colorimeter results were consistent with those from the commercial lab, but not to the 
scientific standards of the research community as the Hach dataset contained too much variability.   

The analysis of the data set was performed by Julia Grabow, the District’s Green Corp intern.  She used a 
Wilcoxon Signed-Ranks test for non-normally distributed data sets (same statistics used by EOR in the 
2022 duplicate study).  Despite this result, we conclude that DIY Hach colorimeter is still useful as a 
screening tool in advance of a traditional diagnostic monitoring effort, or this technology could be used 
for “ballpark” nutrient concentrations.  Conversely, key water resource management decisions should 
be based on data analyzed by a commercial lab to ensure proper interpretation of information and 
sound resource management. 

4. Conclusion 
The 2024 DIY monitoring year provided a robust dataset upon which nutrient loading could be 
evaluated.  The past few years of data were sparse due to drought conditions during the summer 
monitoring months.  The 2024 data allowed insight into the impacts of a wetter hydraulic regime and 
how it can impact orthophosphate loading and lake water quality. Preliminary 2024 lake water quality 
data (complete CAMP data set available in Spring 2025) indicate average to slightly below average lake 
water clarity and quality in mid to late summer in many of our lakes – especially as compared to the 
excellent lake water quality seen in 2022 and 2023.  This might be attributed to the consistent nutrient 
inputs to our lakes over the wet summer – as there was never a lull in the precipitation and thus few 
lulls in nutrient loading.  These nutrients fueled algal growth and as such, lake water clarity was reduced. 

As mentioned elsewhere in this report, the 2024 data indicate elevated orthophosphate levels 
associated with the many roadways and roadway ditches that transport runoff to our lakes and streams. 
Fortunately, these sources can be considered intermittent in that they do not have consistent flow 
during a normal precipitation year. In addition, there are often intermediate wetlands or infiltration 
areas that intercept or treat this runoff prior to discharge directly to a lake or stream.  Despite this, 
roadway runoff should be considered as contributing to elevated background levels of nutrient in the 
watershed.  It is difficult to treat or combat these contributions as our society is so heavily dependent on 
this transportation system/infrastructure. Efforts should be made to properly maintain the roadways 
and ditches to minimize nutrient loading from these areas.  This may take the form of dich cleanouts, 
frequent street sweeping, installation of settling or infiltration basins, or the simple addition of 
appropriately sized ditch checks.  Cooperation and coordination with local road authorities and 
municipalities would be a great starting point for such an effort.  

CAT data from 2024 shows that orthophosphate output increased for many wetlands adjacent to Forest 
Lake during the wet year. This may indicate that sediment and nutrients were deposited and stored in 
the wetlands during years of low-flow and then were flushed out during large and frequent storms this 
year. It is therefore important to reduce this buildup of sediment and nutrient within wetlands through 
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responsible land management in wetland (and lake) adjacent areas. This includes efforts such as proper 
disposal of yard waste and other organic materials, implementing best practices for erosion prevention, 
and roadway maintenance strategies mentioned previously.   

The 2024 monitoring effort had two significant outcomes.  The first was the identification of a potential 
water quality improvement project for Comfort Lake. This would consist of the clean-out of an old 
stormwater pond draining directly to a wetland along the Comfort Lake shoreline.  Data indicated that 
stormwater entering the pond was significantly cleaner than the water leaving the pond.  Thus, pointing 
to the accumulated sediments in the ponds as a source of excess nutrient.  Staff will be reaching out to 
the landowner to develop this potential project.   

The second outcome is the conclusion that the HACH colorimeter results are statistically of lesser quality 
than those from a commercial lab. We had expected this from past duplicate water quality sample 
comparison studies, but the 100+ sample dataset analyzed in 2024, without a doubt, confirmed these 
findings.  The District will continue to use the HACH colorimeter as a screening tool, to give ball park 
orthophosphate concentrations, but will jettison the idea that the DIY technology could supplant 
commercial laboratory analysis.   

   

Plans for the 2025 Monitoring Year 
The CLFLWD plans to repeat and improve upon the Forest Lake CAT monitoring effort in 2025.  Staff are 
hopeful that many of the volunteers from 2024 will again be interested in participating in the program 
and that their participation will allow for the monitoring of additional micro-drainages throughout this 
subwatershed.  

The 2025 DIY effort will again focus on the Comfort Lake direct drainage but will not continue the 
investigation of the County Line sub-watershed as this area has been sampled for over 3 years. The 
Duplicate Water Quality Sample Comparison Study will also be discontinued in 2025 as the recent 
results confirm the results from previous years – the DIY technology is limited.   
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