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1,696 Parcels in the LID
1287 in Dunn, 409 in Scambler
Estimated Market Value $986M

935 Identified Unique Property Owners
149 Residential,  783 Seasonal
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The Pelican Group of Lakes Improvement District



2025 PGOLID Drinking Water Study

Who? Pelican Group of Lakes Improvement District

What? The PGOLID board has initiated a study of the drinking water quality in the LID this summer.

Why? There are several water and sewer – related projects that are being considered and having good 
data on the current drinking water quality of the LID area is critical in understanding the need for these 
projects.

Where? Our plan is to randomly select 250 of the 1500 or so properties in the LID to offer a voluntary 
water test valued at $250 which will be paid for by PGOLID.

When? Properties that have been selected at random will be contacted shortly to see if they are willing 
to participate in the study. You cannot opt-in, only opt-out.

How? If you are contacted and agree to allow sampling, a professional from RMB labs will set up a time 
in July to take a sample from your well.  The sample will be analyzed and the data sent to you directly 
from RMB.  The study team will also get the data for analysis.  Your water data will not be made public 
or shared with any agency.  We will make a report at the lake and beach level only and the individual 
well data anonymized.

Who can I ask questions to? Moriya Rufer is the PGOLID Lake Coordinator with Houston Engineering. 
She can be contacted at (218) 396-1169 or email at mrufer@houstoneng.com

mailto:mrufer@houstoneng.com
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DW Study Sampling

• Target was to collect 252, we got 247.

• Zero samples from Robinswood

• To keep n>3, we merged Fitzgerald data 
merged with Midland II

•

AREA BNR Beach PLPOA 

Members

LIPOLAMs SqRT n Target 

Samples

Actual Diff Sample 

Work 

Group

1 30 Blybergs Point 12 12 4 5 5 A

1 31 Haugens Point 33 32 6 7 8 1 A

1 32 Knollw ood 23 23 5 6 6 A

1 33 Beauty Bay 16 16 4 5 5 A

1 34 Broadw ater I 48 43 7 8 8 A

1 35 Broadw ater II 53 51 8 9 9 A

2 1 Lakeview 30 30 6 7 7 A

2 2 Victory 34 33 6 7 7 A

2 37 Cha Rosa 16 13 4 5 5 A

2 38 Summer Haven 34 34 6 7 7 A

2 39 Andersen Beach 35 6 3 4 4 A

2 40 Sunrise 10 10 4 5 5 A

3 3 Pelican Beach 29 29 6 7 7 B

3 4 Engels Addition 11 11 4 5 5 B

3 5 Ericksons Addition 5 5 3 4 4 B

3 6 Clearview 13 13 4 5 5 B

3 7 Toussaint Heights 11 11 4 5 5 B

3 8 Martin Knoll 4 4 2 3 3 B

3 9 Oak Grove 14 14 4 5 5 B

3 10 Elm 7 7 3 4 4 B

3 11 Kabicona 19 14 4 5 5 B

3 12 Liberty Beach 22 19 5 6 6 B

4a 13 Bow ery 19 18 5 6 6 B

4a 14 Linden Park 26 24 5 6 6 B

4a 15 Senns Beach 48 46 7 8 8 B

4b 16 Gosslee 24 24 5 6 6 B

5 21 Robinsw ood 3 3 2 3 0 -3 C

5 22 Midland I 17 15 4 5 4 -1 C

5 23 Midland II 24 20 5 6 6 C

5 24 Fitzgerald 4 4 2 3 2 -1 C

5 25 Viken Bay 35 31 6 7 7 C

5 26 Morningside 8 8 3 4 3 -1 C

7 41 Little Pelican 37 31 6 7 7 C

7 41A Grobe 21 16 4 5 5 C

7 41B Ottoson 23 17 5 6 6 C

7 41C Frieda 14 13 4 5 5 C

4b 17 Pelican Point 62 60 8 9 9 C

4c 18 Killarney 16 15 4 5 5 C

4c 19 Sunlight Hills 8 8 3 4 4 C

4c 20 New port 14 14 4 5 5 C

6 27 Provan 46 45 7 8 8 D

6 28 Northland 32 32 6 7 7 D

6 29 Mooring Stone 9 8 3 4 4 D

8 42 Fish Lake 61 53 8 9 9 D

TOTALs 1030 935 208 252 247 -5



But first, a short discussion of statistics

• The Mean (weighted Average) of a data set is the sum 
of all values divided by the number of values. 
➢The mean of 3, 4, 6, 7, 8, 10, 15 is about 7.57 (53/7).
➢The mean of 3, 4, 6, 7, 8, 10, 150 is about 26.86 (188/7).

• The median is the “middle value” of a data set of 
either data set is 7.  Or another way, there are as 
many values equal to it or below it as above it.

• When looking at data sets with large outliers or non-
uniform distributions, median is often more 
informative than mean. But both have value. https://online.stat.psu.edu/stat504/le

sson/measures-central-tendency







But first, some data cleanup

• Distribution analysis of the Hardness 
data indicates that 28 of the 247 (11%) 
water samples had been softened.  

• These 28 samples were removed* from 
the well water data set.

*but prove useful later

Soft

Hard

V Hard Diamond Hard



Let's Look 
at my 
Results!

• Of the 28 that were found to 
be soft, 27 were from 
outside spigots.

• If Total Hardness is <6.62 
then your water sample was 
after the softener, and all 
your results do not 
represent your raw well 
water data!



• With softened samples removed, 
mean hardness from remaining 219 
samples was 322 mg/L (19 grains per 
gallon)



Median Total Hardness (By 
Beach)

Beach Name

Well 

Samples

Median 

Total 

Hardness 

(mg/mL) 

[LOD = 

6.62]

Morningside 3 439

Northland 7 392

Clearview 5 381

Provan 5 377

Mooring Stone 4 374.5

Fish Lake 8 365.5

Broadw ater II 9 351

Haugens Point 7 351

Beauty Bay 5 348

Broadw ater I 7 344

Blybergs Point 5 343

Viken Bay 7 342

Little Pelican 7 342

Midlands F&RW 8 338.5

Frieda 4 337

Lakeview 6 327.5

Ericksons Addition 4 327.5

Ottoson 4 327

Summer Haven 6 324

Liberty Beach 5 319

Killarney 4 318

Knollw ood 5 313

Cha Rosa 5 308

Grobe 5 304

Sunlight Hills 4 287

Victory 4 286.5

Linden Park 5 283

Pelican Point 7 282

Senns Beach 7 280

Gosslee 5 277

Engels Addition 5 276

Pelican Beach 5 273

Toussaint Heights 5 271

New port 5 262

Bow ery 6 260.5

Kabicona 5 254

Sunrise 5 250

Martin Knoll 3 248

Andersen Beach 4 247.5

Oak Grove 5 243

Elm 4 240.5



Arsenic
• Occurs naturally in rocks and soil 

across MN

• Dissolves into groundwater

• Health Risks: low levels over time 
are associated with cancer, skin 
problems, and child health affects

• EPA Standard is 10 µg/L, but levels 
lower than that can still affect you

• EPA goal is 0 µg/L

Pelican  Lake has 238 billion pounds of water in it. 
1 µg / L would be like  5 gallons of pure arsenic dissolved in it



➢62 out of 218 (28%) samples were below 2 µg/L
➢58 out of 218 (27%) samples were between 2 and 10 µg/L
➢98 out of 218 (45%) of samples were >10 µg/L

➢72% of wells sampled in the LID should likely be remediated 
for Arsenic. 



Median Arsenic Levels (By Beach)



Beach Name

Well 

Samples

Median 

Arsenic 

(µg/L) 

[LOD = 1]

Oak Grove 5 42.6

Martin Knoll 3 42.1

Knollw ood 5 31.6

Ottoson 4 31.4

Provan 5 28.3

Haugens Point 7 28.2

Viken Bay 7 23.3

Mooring Stone 4 21.8

Midlands F&RW 8 21.2

Engels Addition 5 20.1

Northland 7 19.3

Gosslee 5 18.0

Summer Haven 6 17.7

Fish Lake 8 17.3

Blybergs Point 5 15.8

Toussaint Heights 5 15.8

Andersen Beach 4 15.2

Morningside 3 14.0

Elm 4 13.5

Sunlight Hills 4 12.7

Sunrise 5 9.9

Kabicona 5 6.1

Broadw ater II 9 5.8

Cha Rosa 5 5.2

Pelican Point 7 4.1

New port 5 3.9

Little Pelican 7 3.7

Broadw ater I 7 3.1

Liberty Beach 5 2.8

Bow ery 6 2.6

Clearview 5 2.5

Linden Park 5 2.5

Frieda 4 2.2

Lakeview 6 2.1

Killarney 4 1.8

Ericksons Addition 4 1.4

Grobe 5 1.4

Victory 4 1.3

Beauty Bay 5 1.2

Pelican Beach 5 1.0

Senns Beach 7 1.0

Median Arsenic Levels (By Beach)



We are not alone

• The U.S. Geological Survey 
(USGS) has analyzed water 
samples from more than 
5,000 wells across the 
United States and 
determined that at least 7 
percent of the wells had 
arsenic levels above the 
current EPA standard of 10 
ppb.

• They estimate that about 
2.1 million people in the 
U.S. may be getting their 
drinking water from private 
domestic wells considered 
to have high concentrations 
of arsenic. 



Well 
depth and 
age
• Many participants 

reported their well 
depth, date of 
installation and type. 

• You can see that 
while sandpoints are 
less common, they 
are still being 
installed.

• Also drilled well 
depth varies greatly.



Arsenic vs 
well depth

• The fact that 
sandpoints are in the 
“newer” surface 
ground water, it is 
not surprising that 
they have generally 
lower As levels.

• For drilled wells, 
deeper does not 
mean necessarily 
higher As levels. 



Nitrate
• Nitrate is a regulated drinking water 

contaminant. MCL = 10 mg/L  < 3 is ideal

• It comes from  surface sources.

• 2 / 219 wells tested >10 mg/L

• 11 / 219 (5%) wells tested between 3 and 
10 mg/L

• 176 / 219 (80%) of wells tested nitrate was 
not detected above LOD

• High levels of nitrate in drinking water can 
cause a condition called "blue baby 
syndrome" (methemoglobinemia), which 
can be fatal in severe cases. 



Beach 

Group Beach Name

Well 

Samples

Median 

Nitrate as 

N (mg/L) 

[LOD = 

0.03]

3 Liberty Beach 5 0.644

3 Clearview 5 0.454

2 Lakeview 6 0.13

4a Linden Park 5 0.113

4c Sunlight Hills 4 0.0444

4a Bow ery 6 0.0371

4c Killarney 4 0.0323

5 Morningside 3 0.03

6 Northland 7 0.03

6 Provan 5 0.03

6 Mooring Stone 4 0.03

8 Fish Lake 8 0.03

1 Broadw ater II 9 0.03

1 Haugens Point 7 0.03

1 Beauty Bay 5 0.03

1 Broadw ater I 7 0.03

1 Blybergs Point 5 0.03

5 Viken Bay 7 0.03

7 Little Pelican 7 0.03

5 Midlands F&RW 8 0.03

7 Frieda 4 0.03

3 Ericksons Addition 4 0.03

7 Ottoson 4 0.03

2 Summer Haven 6 0.03

1 Knollw ood 5 0.03

2 Cha Rosa 5 0.03

7 Grobe 5 0.03

2 Victory 4 0.03

4b Pelican Point 7 0.03

4a Senns Beach 7 0.03

4b Gosslee 5 0.03

3 Engels Addition 5 0.03

3 Pelican Beach 5 0.03

3 Toussaint Heights 5 0.03

4c New port 5 0.03

3 Kabicona 5 0.03

2 Sunrise 5 0.03

3 Martin Knoll 3 0.03

2 Andersen Beach 4 0.03

3 Oak Grove 5 0.03

3 Elm 4 0.03

Median Nitrate as N (By Beach)



Median Nitrate as N (By Beach) (176  @ LOD removed)

• Median isn’t always 
the best tool for 
looking at data.

• In this case, the 80% 
“zeros” were hiding 
the signal.

• If we remove the 176 
“zeros” (0.03mg/l) 
values we see definite 
nitrate “hotspots” on 
the lake.



There are beaches with clear trends of higher nitrate levels.

Selected beaches have 
3 or more non-zero 
values for nitrate.

Senn’s Beach (Above) is 
not likely a random blip.  
Note that of the 7 
samples, 3 are positive, 
vs Haugen’s Pt 7 samples 
with zero positive. Both 
have median = 0.03 
(LOD)



Well Depth vs 
Nitrate

• It seems that while 
shallow sandpoint wells 
have lower arsenic levels, 
the trade off is potential 
for increased nitrate 
from surface water 
contamination.



Iron in drinking 
water

• Iron in drinking water does not pose a health risk.

• It can cause issues with taste and smell of water and 
discoloration of household fixtures.

• It can be effectively removed by softening or oxygen 
induction iron oxidation followed by principate 
particle filtering.  

• Reverse osmosis works well o softened water to 
remove bulk of iron.



Median Iron Levels (By Beach)



Manganese in 
drinking water

• Manganese is an essential trace mineral for 
human health.  Humans should get about 2mg / 
day.  Bone, brain, immune function critical.

• Excess manganese will cause real health effects.

• It can cause issues with taste and smell of water 
and discoloration of household fixtures (Usually 
black).

• It can be effectively removed by softening or 
reverse osmosis.



Median Manganese Levels (By Beach)





Coliform Bacteria in Drinking Water
• The study found coliform 

bacteria present in 23 (11%) of 
the 219 raw well water 
samples.

• 2 of the 28 post-softened 
samples also tested positive for 
coliforms.

• Despite sanitization of faucet 
on site, it is very possible that 
the bacteria were introduced 
during sampling.

• That said, it seems unlikely that 
multiple sampling errors will 
occur within a beach.

• Two of the samples (red circles) 
tested positive for E. coli as 
part of the coliform population.

• Wells with coliform 
contamination should be 
remediated by a professional.



Beach 

Group Beach Name

Well 

Samples

Coliform 

Bacteria 

Detected 

[LOD = 1]

% 

Reported 

Sandpoint

1 Broadw ater II 9 3 0%

2 Andersen Beach 4 2 0%

4a Senns Beach 7 2 43%

4c New port 5 2 60%

5 Midlands F&RW 8 2 0%

7 Frieda 4 2 50%

1 Blybergs Point 5 1 0%

2 Summer Haven 6 1 50%

3 Clearview 5 1 60%

3 Engels Addition 5 1 0%

3 Toussaint Heights 5 1 0%

4a Bow ery 6 1 25%

4a Linden Park 5 1 40%

1 Beauty Bay 5 0 20%

1 Broadw ater I 7 0 43%

1 Haugens Point 7 0 0%

1 Knollw ood 5 0 0%

2 Cha Rosa 5 0 33%

2 Lakeview 6 0 75%

2 Sunrise 5 0 50%

2 Victory 4 0 33%

3 Elm 4 0 0%

3 Ericksons Addition 4 0 50%

3 Kabicona 5 0 50%

3 Liberty Beach 5 0 33%

3 Martin Knoll 3 0 0%

3 Oak Grove 5 0 0%

3 Pelican Beach 5 0 0%

4b Gosslee 5 0 20%

4b Pelican Point 7 0 20%

4c Killarney 4 0

4c Sunlight Hills 4 0 0%

5 Morningside 3 0 33%

5 Viken Bay 7 0 0%

6 Mooring Stone 4 0 0%

6 Northland 7 0 17%

6 Provan 5 0 0%

7 Grobe 5 0 75%

7 Little Pelican 7 0 17%

7 Ottoson 4 0 0%

8 Fish Lake 8 0 0%

Beaches with multiple coliform 
detections in raw well water samples



Coliform Bacteria do not belong in your water supply.

• Symptoms of a coliform bacteria infection 
can include diarrhea, stomach cramps, 
nausea, and headaches.

• Citrobacter, Enterbacter, Klebsiella, 
Escherichia are some of the genera in the 
coliform group.

• Wells, piping, heaters, softeners can all 
harbor coliforms.

• Chemical treatment (bleaching) is typically 
used to clean system.

• If new coliforms come in after treatment, 
the water source may be contaminated. 



Measurement Mean Median Mean Median EPA Limit

Arsenic (µg/L) [LOD = 1] 14.71 6.89 12.40 3.07 10

Iron (mg/L) [LOD=0.05] 1.46 0.87 0.07 0.05 n/a

Manganese (mg/L) [LOD = 0.01] 0.22 0.18 0.01 0.01 0.05

Nitrate as N (mg/L) [LOD = 0.03] 0.49 0.03 0.65 0.03 10

Total Coliform Bacteria (MPN / 100mL) [LOD = 1] 33.0 1.0 21.1 1.0 <1

Total Hardness (mg/mL) [LOD = 6.62] 322.7 325.0 6.6 6.6 n/a

Raw  w ell 

w ater (n=219)

Softened Well 

Water (n=28)

Accidental sampling of softened well water 
gives some interesting results.

Samples from softened well water sources show drastically reduced median 
hardness (-98%), iron (-94%), and manganese (-94%) levels, but softening had 
much smaller effect on arsenic level reduction (-55%) and no influence (or 
positive?) on mean Nitrate. 



Next Steps

• Property owners that at on beaches with elevated risks should 
probably have their water tested.  (So should everyone else)

• If you have elevated Arsenic, Manganese, or coliforms were detected, 
you should probably look into addressing this.
• Well maintained softeners do a good job with total hardness, iron, and 

manganese. Not so well for arsenic and nitrate.

• Reverse osmosis systems can remove a lot of these contaminates but can be 
costly to maintain and just fix the drinking / cooking water tap.

• Bacterial contamination should be confirmed by a retest and then remediated 
(and retested).

• The LID and its members can use these results to weigh the benefit of 
engineering solutions (like municipal water treatment and delivery) if 
desired. 



Questions?



My water treatment system

Menards in DL - $250 R/O system

RO

Softener

Polisher

Pre

Pump

RO
tank

Arvig

45 gal/lb
220 gal/d
2200 lb/yr


