Special Meeting

Drinking Water Study Results

FELICAN GROUP OF LAKES IMPROYEMENT DHSTRICT

Wednesday, October 29, 6:00 - 7:00 pm

In Person: online: By Phone
Dunn Town Hal Microscit Teams 218.302-5994
7979 E Lake Lizzie Rd Join the meeting now Phaone conference ID:

Meeting ID: 252 293 469 789 3 437 914 97 1#

Pelican Rapids, MM 56572
Passcode: Dn9gxX3Tk

AGENDA Presenting:
Dr. Adrian Lund

1. Present study and results (20-20 minutes) .
Moriya Rufer

2. Question and Answer Discussion (30 minutes)
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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 | 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

Wildflower GC

450th St
3

J02YS S

490th St

,',
o

"ﬂ Dunvilla

T,

# of
Group | Beaches | Sample Week
A 12 July 28-Aug 1
B 14 Aug 4 -8
C 13 Aug 11-15
D 4 Aug 18-22

€ Mapbox © OperSurestMag



) 2025

July 28

00
=

1) Line Flush




AREA [BNR |Beach PLPOA LIPOLAMs | SgRTn Target [Actual| Diff |Sample
Members Samples Work

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
DW StUdy Sal I lpllng 1 34 |Broadw ater | 48 43 7 8 8 A
1 35 |[Broadw ater Il 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 |[ChaRosa 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
Target was to collect 252, we got 247. 2 a0 [sumise TN T NS N B 1
’ 3 3 Pelican Beach 29 29 6 7 7 B
3 4 Engels Addition 11 11 4 5 5 B
Z | f R b d 3 5 |Ericksons Addition 5 5 3 4 4 B
ero sampies mrom RobINSWOO 3 [ 6 [Clarview 13 3 Z 5 5 B
3 7 Toussaint Heights 11 11 4 5 5 B
k d . |d d 3 8 Martin Knoll 4 4 2 3 3 B
T 3 F t t 3 9 |Oak Grove 14 14 4 5 5 B
o keep n>3, we merged Fitzgerald data > o o T T T O W O
. . 3 11 |Kabicona 19 14 4 5 5 B
merged with Midland Il 3 | 12 |Liberty Beach 2 19 5 6 6 B
4a 13 |Bowery 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
Wells Per Beach 5 21 |Robinsw ood 3 3 2 3 0 -3 |c
— Quantiles Summary Statistics 5 22 Mﬁd'a”d ' 17 15 4 5 4 1 |C
IEI 100,08 maximum g Mean 5.8800524 S 23 N.Ildland I 24 20 S 6 6 c
99.5% 9 StdDev 1.5648951 S | 24 |Fitzgerald 4 4 2 3 2 | 116
97.5% 9  Std Err Mean 0.2414686 5 25 |Viken Bay 35 31 6 ! ! ¢
90.0% 5 Upper95%Mean 6368608 5 26 |Morningside 8 8 3 4 3 1 |C
75.0%  quartile 7 Lower95% Mean 5.3932967 7 | 41 |Litfle Pelican 37 31 6 7 7 ¢
- e c B - 7 | 41A [Grobe 21 16 4 5 5 Cc
25.0%  quartile 5 N Missing 0 7 | 41B |Ottoson 23 17 5 6 6 c
l_ _| 10,05 N T 3 7 41C |Frieda 14 13 4 5 5 C
755 3 Maximum ] 4b 17 |Pelican Point 62 60 8 9 9 C
4 5 6 7 & 9 10 0.5% 3 Median 6 4c 18 |Killarney 16 15 4 5 5 C
0.0%% minimum 3 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



Distributions

Well Type Well Depth (ft) Well Installed year. Satisfied with Water?

300 j —_ T
2020

Sandpoint 250 Q Yes

2000
200
150 1980
100 <>
Drilled 1960 — No
50
[ J
0 — 1940 [
Frequencies Summary Statistics Summary Statistics Frequencies
Level Count Prob Mean 110.81915 ) Mean 2003.627 Level Count Prob
Drilled 155 0.78283 Std Dev  71.084678 Std Dev  15.949788 No 46 0.21198
Sandpoint 43 0.21717 N 94 N 126 Yes 171 0.78802
Total 198 1.00000 N Missing 153 N Missing 121 Total 217 1.00000
N Missing Minimum 9 Minimum 1946 N Missing 30
2 Levels Maximum 300 Maximum 2025 2 Levels

Median 95.5 &) \edian 2006



Distributions (Satisfied with Water = Yes)

Well Type Well Depth (ft) Well Installed year. Satisfied with Water?
300 -
2020
Sandpoint 250 Yes
2000 Q
200
[ 1980
100 <>
Drilled 1960 — No
50
[ J
0 1940
Frequencies Summary Statistics Summary Statistics Frequencies
Level Count Prob Mean 110.81915 Mean 2003.627 Level Count Prob
Drilled 155 0.78283 Std Dev  71.084678 Std Dev  15.949788 No 46 0.21198
Sandpoint 43 021717 N 94 N 126 Yes 171 0.78802
Total 198 1.00000 N Missing 153 N Missing 121 Total 217 1.00000
N Missing 49 Minimum 9 Minimum 1946 N Missing 30
2 Levels Maximum 300 Maximum 2025 2 Levels

Median 95.5 Median 2006



But first, some data cleanup

‘é ——
' 7_0:3-sm 1=
Total Hardness (mg/mL) [LOD = 6.62] -
® 10995 © Quantiles Summary Statistics
®233-099 =
008 2 100.0% maximum 627  Mean 286.85571
164l 095 3 99.5% 620.04  Std Dev 119.71216
S 3 97.5% 4796  Std Err Mean 7.6171023
' ' f_g 90.0% 3912  Upper 95% Mean 301.85877
0e7. 038 o 75.0% quartile 351 Lower 95% Mean 271.85265
07 < 50.0%  median 312 N 247
7 A oo 8-‘53 250%  quartile 251 N Missing 0
04 10.0% 6.62
g7 03 2.5% 6.62
0.2 0.5% 6.62
-1.284-0.1 0.0% minimum 6.62
-164--0.05
) 002 * Distribution analysis of the Hardness

o data indicates that 28 of the 247 (11%)
water samples had been softened.

* These 28 samples were removed™* from
H the well water data set.
Hard
—= = *but prove useful later

0 100 200 300 400 500 600

Soft V Hard Diamond Hard




Let's Look
at my
Results!

e 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!

Bumsville
501 Highroay 13 East Suite 104
Bumsville, MW 55337

Detroit Lakes Virginia
12796 County Highvway 6 110 % 5 15th Avema W
Diesroit Lakes, MM 56301 Yirginia, MM 55782

Environmental Laboratories, Inc. 95Z-456-8470 218-845-1485 218-440-2043
wwr rmbel com
Laboratory Results Report To: PGOLID - Donking Water Bill To: PGOLID - Drimlang Water
PO Box 336
Pelican Rapids, MN, 56572

August 02, 2025 PO Box 336
Pelican Rapids, MM, 56572

Lab Code: DoT79E4-01 Sample Description: 23122 Pelican Bass Lane, Pelican Rapids, MIN 56572
Matrix: Water Property Owner Name: Adnan Lind
Date/Time Sampled: 077282025 08:30 Sampling Point: Outside Spgot
Date'Time Received: 07282025 10:00 Unique Well II: 25823387
Samplers: Tracy Borash, EMB Tedl Sample Receipt Information:  Samples received same day as collected.
Sample Receipt Temperature *C 148
Anmnalyte Allowrable Amnalysis Preparation
Analyte Result Units  Qualifiers RL DF Limit Method Method Analyzed  Facility
Nitrate as N <0.0300 mgL 0.0300 1 10 ERA 3532 (calc) 07225 14:00 DL
Labomatery Interpretation: The Nitmta as N rasalt MIEETS the primary drinking nater standards set by the US Environmental Protecton
Agancy
Metalz (Total) by JCP-MS
Arsenic 12.7 ugL L0 1 10 ERA 2008 EPA 002 07325 23:35 DL

Labomtory Interpretation: The Amsedc result DOES NOT MEET the prinsary drinking waser standards se2 by the US Environmsatal

Protection Agency.

meL as 662 1 - 5M2340 B-2011 07/31/25 16:57 DL
CaCO3
mg'L 0.05 1 - EPA200.7 EPAX0.T 073125 16:57 DL
Manganese 0.51 meL 0.01 1 0.05 ERA 200.7 EPA 00T 07/31/25 16:57 DL
Labomatery Interpretation: The Manganssas result DOES NOT MEET thws secondary drizking nater standards set by the US Exvironmental
Protection A gency.
Microbiological
Total Coliform <10 MPN/100 1.0 1 <10 SMI8223B-2004 Colilert 072825 15:27 DL
Bacteria MPN L
Labesatory Interpretation: The Total Coliform result MEETS the primary drinking water stazdands set by the US Exvisommensal Protection
Agaucy.
E. Coli Bacteria <10 KPN/10D 1.0 1 =10 ShI9223B-2004 Colilert 072825 15:27 DL
MPN mL
Labesatory Interpretation: The E. Coli resalt MIEETS the primary drinking mater standards set by the US Environmental Protecton Agency .
Qualifiers and Definitions
Item Definition
EL Feporting Limit
DF Dilution Factor

DL Indicasss test performed by BMB Exvirenmental Laboratosies - Detrow Lakes.




Total Hardness (mg/mL) [LOD = 6.62] (Softened Samples Removed)

e | 0995 © Quantiles Summary Statistics
® 233099 o
s 098 =— 100.0% maximum 627 Mean 322.68493
164 095 B 99.5% 624.1  Std Dev 69.24863
"""""""""""" oy 0'9 3 97.5% 4875  Std Err Mean 4.6793888
' ' Tg 90.0% 395 Upper 95% Mean 331.90757
067, 08 S 75.0% quartile 354 Lower 95% Mean 313.4623
07 < 50.0%  median 325 N 219
____________________________ Y A T 250%  quartile 271 N Missing 0
0.4 10.0% 244 Minimum 138
067093 2.5% 215 Maximum 627
0.2 0.5% 142 Median 325
-1.28--0.1 0.0% minimum 138
-1.64--0.05
0.02 :
2l g * With softened samples removed,
0.005

mean hardness from remaining 219
samples was 322 mg/L (19 grains per
gallon)

mg/L & ppm
0-17 17-60 60-120 120-180 > 180

C — <1 1-35 3.5-7 7-10 >10
Grains/gal




Median

Total

Hardness

(mg/mL)

Well |[LOD=
Beach Name Samples |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 | 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
4

Elm

Median Total Hardness (
Beach)

Median(Total Hardness

(mg/mL) [LOD = 6.62])
24050 B
290.13
339.75
389.38

439.00

© Mapbox © OpenStreetMap



Arsenic

Periodic Table of the Elements

* Occurs naturally in rocks and soil e
across MN 9,, & 2 0 FoNe

. . N Y

* Dissolves into groundwater 2 oo g e I
* Health Risks: low levels over time QERE R | | RS
are associated with cancer, skin H Ta W Re Os Ir Pt Au Hg TL Pb Bi Po At Rn
problems, and child health affects e R Gn Nh R Me L Te ,gg

Ts
] _',?;:,

» EPA Standard is 10 pg/L, but levels
lower than that can still affect you A [ e e e [ e [ o -!‘*'é LI

* EPA goal is O pug/L

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



Arsenic (pg/L) [LOD = 1]

° 0.995 © Quantiles Summary Statistics
o 233--099 ©
098 = 100.0% maximum 80.5 Mean 14.705434
L A S 99.5% 79.26  Std Dev 16.093319
----------------- s, 0'9 3 97.5% 553  Std Err Mean 1.0874857
' ' TEw 90.0% 386  Upper 95% Mean 16.848765
06708 9] 75.0% quartile 239 Lower 95% Mean 12.562102
07 < 500%  median 689 N 219
_____________________________________________________ oo 8-2 250%  quartile 173 Median 6.89
0.4 10.0% 1
g7, 03 2.5% 1
0.2 0.5% L
-1.28--0 1 0.0% minimum 1
-164--0.05
0.02
-233--0.01
0.005

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

> 72% of wells sampled in the LID should likely be remediated
mrmfﬂwmmn - for Arsenic.




e Median

Median Arsenic Levels (By Beach)
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Where(28 rows excluded)

Error band is constructed using the minimum and maximum of the data.



Pelican Beach

Median
Arsenic
Well (ug/L)

Beach Name Samples | [LOD = 1]
Oak Grove 5
Martin Knoll 3
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
Bm 4 13.5
Sunlight Hills 4 12.7
Sunrise 5
Kabicona 5
Broadw ater |l 9
Cha Rosa 5
Pelican Point 7
New port 5
Little Pelican 7
Broadw ater | 7
Liberty Beach 5
Bow ery 6
Clearview 5
Linden Park 5
Frieda 4
Lakeview 6
Killarney 4
Ericksons Addition 4
Grobe 5
Victory 4
Beauty Bay 5

5

7

Senns Beach

Median Arsenic Levels (By Beach)

®e 00
D

Median(Arsenic
(ug/L) [LOD = 1])

1.000
11.400

21.800

32.200
i 42.600

© Mapbox © OpenStreetMap



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 L B .
U.S. may be getting their ) R s commmatn
drinking water from private ST L R = e
domestic wells considered L Nasa N 1010250
to have high concentrations o Sus
of arsenic. 2 USGS .

LSEPA Arsenic drinking water
standard is 10 micrograms per lite



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.

50

75

100

)
— —
Ul N
o Ul

—_
~
(O]

Well Depth (ft

200
225
250
275

300

1970

Where(28 rows excluded)

1980

°
° o °
°
° o0 °
°
®
° °
°
°
1990 2000

Well Installed year.

Well Depth (ft) vs. Well Installed year.

{ ]

Well Type
= Drilled

2010

2020

Sandpoint



Arse n iC VS Arsenic (ug/L) [LOD = 1] vs. Well Depth (ft) Well Type

80 o —— Drilled

Well depth — Sandpoint
* The fact that .

sandpoints are in the =

“newer” surface e .

ground water, it is . o

not surprising that
they have generally
lower As levels.

e For drilled wells,

Arsenic (ug/L) [LOD

20

deeper does not o MCL
mean necessarily
higher As levels. 0
0 50 100 150 200 250 300

Well Depth (ft)
Where(28 rows excluded)



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.

How does nitrate get into your well water?

‘When nitrate seeps into the ground it can get into drinking water. Nitrate is more likely to enter your water if you
have a shallow well, damaged well casings and fittings, a well not within a clay barrier underground, or nearby
unplugged or abandoned wells. Nitrate found in drinking water is often from:

+= Fertilizers * |Livestock waste # Failing septic tanks, drainfields and drywells

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

Pale or

(

AT
R
blue skin
' &

2.33-

1.64-
1.28-

0.67-

0.0-

-0.67 -

-1.28-
-1.64-

15

FADAM.

0.995
0.99
0.98

0.95
0.9

0.8
0.7
0.6

0.5
0.4

0.3
0.2

0.1
0.05

0.02

--0.01

0.005

Normal Quantile Plot

Quantiles

100.0% maximum

99.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%
2.5%

0.5%

0.0%

quartile
median
quartile

minimum

14.8
14.33
5.715
0.905

0.03

0.03

0.03

0.03

0.03

0.03

0.03

Summary Statistics

Mean 0.4896416
Std Dev 1.684276
Std Err Mean 0.1138128
Upper 95% Mean 0.7139559
Lower 95% Mean 0.2653272

N 219
N Missing 0
Median 0.03

NWS Highest Nitrate in Last Five Years (2019-2024)




Median

Median Nitrate as N (By Beach)

Beach Well
Group [Beach Name Samples (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 Kll. Hills
6 Mooring Stone 4 0.03 Li be‘”
8 Fish Lake 8 0.03
1 Broadw ater |I 9 0.03 (‘Da rk
1__|Haugens Point 7 0.03 CIW
1 Beauty Bay 5 0.03
1 Broadw ater | 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 La‘aw
7 Frieda 4 0.03
3 Ericksons Addition 4 0.03
7 |Ottoson 4 0.03 : Median(Mitrate as N
2 Summer Haven 6 0.03
1 Knollw ood 5 0.03 (mg/L) [LOD = 0.03])
2 |ChaRosa 5 0.03 0.03000 .
7 Grobe 5 0.03
2 Victory 4 0.03 0.18350
4b Pelican Point 7 0.03 0.33700
4a Senns Beach 7 0.03
4b Gosslee 5 0.03 0.49050
3 Engels Addition 5 0.03 0.64400 .
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 |OakGrove 5 0.03 © Mapbox © OpenStreetMap
3 Elm 4 0.03




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

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

* |n 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.
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Where(176 rows excluded)
Error band is constructed using the minimum and maximum of the data.

Pelican Point|®

Killarney

Newport
Sunlight Hills

4c

Morningside

Northland

Little Pelican| o

\'



There are beaches with clear trends of higher nitrate levels.

Beach Name=Senns Beach

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

i
o
©

o o
~ o

Normal Quantile Plot
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o
w
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4
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15

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)

Quantiles

100.0% maximum
99.5%

97.5%

90.0%

75.0% quartile
50.0% median
25.0% quartile
10.0%

2.5%

0.5%

0.0% minimum

8.48
8.48
8.48
8.48
4.23
0.03
0.03
0.03
0.03
0.03
0.03

Summary Statistics

Mean 2.3328571
Std Dev 3.2649998
Std Err Mean 1.2340539
Upper 95% Mean 5.3524783
Lower 95% Mean -0.686764
N 7
N Missing 0

Beach Name=Haugens Point
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3 or more non-zero
values for nitrate.
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Well Depth vs
Nitrate

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

Arsenic (ug/L) [LOD = 1]

0.03]

Nitrate as N (mg/L) [LOD

Arsenic MCL =

80 ¢

° Well Type
& —— Drrilled
S e — Sandpoint
40
20
0
12

Nitrate MCL =

6 °
4 ® *
Low = °
2 (]
'.
0 od Seoms O
0 50 100 150 200 250 300

Well Depth (ft)

Where(28 rows excluded)



Iron in drinking
water

1
¥ .

Periodic Table of the Elements

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.




e Median

Median Iron Levels (By Beach)
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Where(28 rows excluded)

Error band is constructed using the minimum and maximum of the data.



* Manganese is an essential trace mineral for
human health. Humans should get about 2mg /

M d nga Nese | N day. Bone, brain, immune function critical.

* Excess manganese will cause real health effects.

d r| n k| ng Wate r * |t can cause issues with taste and smell of water

and discoloration of household fixtures (Usually

black).
* It can be effectively removed by softening or
Periodic Table of the Elements reverse osmosis.
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e Median

Median Manganese Levels (By Beach)
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Error band is constructed using the minimum and maximum of the data.



How Coliform Enters Well Water

‘ Sprinkler

Rainfall g o 70 4 <4
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Aquifer Groundwater

There are many ways coliform can enter the groundwater
that supplies your well. Be alert and test annually.

© tap score

Original: Michigan Department of Health and Human Services mytapscore.com




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.

Median(Total Coliform Bacteria (MPN / 100mL) [LOD = 1]) vs. Beach
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Where(2 rows excluded)
Error band is constructed using the minimum and maximum of the data.
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Coliform

Bacteria |%

Beach Well |Detected |Reported

Group |Beach Name Samples |[LOD = 1] |Sandpoint
1 Broadw ater |l 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 | 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 Em 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

Nrt
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Bro erll
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2.2500
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Coliform Bacteria do not belong in your water supply.

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

e 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.

* |f new coliforms come in after treatment,
the water source may be contaminated.




Accidental sampling of softened well water
gives some interesting results.

Raw well
w ater (n=219)
Measurement Mean |Median EPA Limit
Arsenic (ug/L) [LOD = 1] 14.71

10
n/a

Iron (mg/L) [LOD=0.05] 1.46

Manganese (mg/L) [LOD = 0.01] 0.22 ) 0.05
Nitrate as N (mg/L) [LOD = 0.03] : 10
Total Coliform Bacteria (MPN / 100mL) [LOD = 1] 33.0 1.0\ <1
Total Hardness (mg/mL) [LOD = 6.62] 322.71 (325.0 > n/a

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.






My water treatment system
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UNDER COUNTER

3-Stage Reverse
Osmosis System

with Push-Button Filter Replacement

3-Stage Reverse
Osmosis System

with Push-Button Filter Replacement

* Venfied to reduce TDS (Total Dissolved Solids),
Arsenic, Cysts, Lead, Hexavalent Chromium,
Trivalent Chromium, Cadmium, Fluoride, Banum,
Copper, Selenium, Radium 226/228, and Turbidity oE
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Mnardsrin DL - $250 R/O system




