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Introduction 
LTLA utilized SOS Analytical Lab in 2021 and 2022 for testing the presence of total 

Coliform bacteria, E. coli bacteria and nitrate to allow comparison to Freshwater 

Solutions (FWS) analysis that measures human enteric bacteria using qPCR 

testing.  FWS qPCR analysis detects very low levels of human enteric bacteria 

found in the human gut and feces.  Detection of human enteric bacteria in a 

drinking water well means that there is a connection between a septic system and 

the drinking water well.  This, in and of itself, is concerning and a cause to inspect 

your well and septic system.  But another question arises if human enteric 

bacteria is discovered in well water:  is the water dangerous to human health?  

The Benzie-Leelanau Health Department answers this question by analyzing well 

water for total coliform, E. coli, and nitrate.  So, we analyzed well samples for the 

same parameters using the same analytical protocol as our health department to 

find out if water that contains human enteric bacteria is still safe to drink. 

 

LTLA volunteers collected water samples from both well and surface water for the 

FWS study and this companion study at the same time, date, manner, and 

locations.   

 

What do these results tell us? 

Well Water Total Coliform and E. coli:   Coliform bacteria can be from: stormwater 

runoff from woodlands or pastures; wild or domestic animal waste; and/or poorly 

maintained or overloaded septic systems.  When coliform bacteria are washed 

into the ground by rain, melting snow, or irrigation, it can get into drinking water 



through  damaged well-casings or ponding of water around the well head or drain 

field.  

 

Total coliforms are a group of related bacteria that are (with few exceptions, 

including E. coli) not harmful to humans. A variety of bacteria, parasites, and 

viruses, known as pathogens, can potentially cause health problems if humans 

ingest them. USEPA considers total coliforms a useful indicator of other 

pathogens for drinking water (exerpted from USEPA Drinking Water Requirements 

for States and Public Water Systems, Total Coliform Rule).   

E.coli, however, is a type of coliform bacteria that is a direct measure of human or 

animal fecal contamination and can cause human illness like upset stomach, 

vomiting, fever, or diarrhea.  Further qPCR analysis can identify if the source of E. 

Coli contamination is human. 

If your well water samples are positive for total coliform or E. coli, the Benzie-

Leelanau Health department can offer recommendations to identify and fix the 

problem.  See the attached information sheet for more details about possible 

sources of contamination and ways to prevent harmful bacteria from entering 

your well.   

 

Nitrate: None of the well water samples contained nitrate above the USEPA 

maximum contaminant level, 10 mg/L.  See the attached information sheet to 

learn more about nitrate.  Surface water nitrate levels were all below laboratory 

detection levels. 

 



Surface Water E. coli :  Water is safe to swim in if E. coli concentrations are less 

than 300 E. coli per 100 mL of lake water.  Beaches are closed to swimming if the 

mean of three E. coli concentrations exceed this amount (please note that we 

only collected one surface water sample, not three).  Here’s what the Michigan 

Public Health Code Water Quality Standards says: “At no time shall the water of 

the state protected for total body contact recreation contain more than a 

maximum of 300 E. coli per 100 ml.”   There are a variety of sources that 

contribute bacteria and other pathogens to the surface water.  These sources 

include septic systems, storm (rain) runoff, wild and/or domestic animal waste, 

and agriculture runoff.  Humans, dogs, geese, seagulls and cows, all can 

contribute to high E. coli concentrations.  For more information follow this link: 

https://www.michigan.gov/egle/about/organization/water-resources/beaches/about-

beach-monitoring 

 

Observations 
Please see the Appendix for analytical results. 

 

Water Wells 

As in 2021 there were no positive E. coli 2022 results from well water at any site.  

This is good news and correlates with Freshwater Solutions qPCR analysis that 

detected no human enteric bacteria in well water.  Three drinking water wells 

analyzed positive for total coliform and are of some concern.  None of the well 

water samples contained nitrate above the USEPA maximum contaminant level, 

10 mg/L.   

 



Surface Water 

Surface water tests for E. coli were generally less than 300 colonies/ mL, 

indicating safe swimming conditions. 

 

One surface water sample collected on Aug 3 at site #1 contained very high 

concentrations of E. coli.   We believe that this spike is related to ducks.  It was 

observed that starting in mid-July a group of ducks took up residence on the 

resident’s dock.  In addition, there was rain the evening before the Aug 3 water 

collection that might have washed duck waste into the lake, causing the 

abnormally high E. coli reading.   

 

Notice that rain on Aug 2 probably had an impact on the higher levels of E. coli 

present in all of the surface water samples on Aug 3 as stormwater washed into 

the lake.  This highlights the importance of maintaining a buffer of plants along 

your lakeshore to block and absorb stormwater runoff from entering the lake.     

 

August is also “high season” at Little Traverse Lake.  More people on the lake, 

mean more heavily used septic systems.  The good news is that we saw no 

evidence of septage entering the lake when these same samples were analyzed 

for human enteric bacteria by Freshwater Solutions.  Please see Enteric Bacteria 

Monitoring Research Year 3 Data Study Report published November 2022 by 

Freshwater Solutions for more details. 

 

Surface water nitrate levels were all below laboratory detection level 

 



 

Appendix 
 

2022 LTL Water Quality Companion Research  
Analytical Results  

 
 

  
June 

6/22/22  
July 

7/14/22  
August 
8/3/22 

  Well Water  Surface Water  Well Water   Surface Water  Well Water   Surface Water  
             

Site
#  

Coliform 
/E.coli 

Nitrate 
[mg/L]  E. coli* 

Nitrate 
[mg/L]  

Coliform
/E.coli 

Nitrate 
[mg/L]  E. coli* 

Nitrate 
[mg/L]  

Coliform
/E.coli 

Nitrate 
[mg/L]  E. coli* 

Nitrate 
[mg/L] 

1  A/A 2.09  37 0.15  A/A 1.68  1 ND  A/A 1.83  >2419 0.11 

23  A/A ND  2 0.12  A/A ND  0 ND  A/A ND  248 ND 

24  P/A ND  57 0.15  P/A ND  6 ND  A/A ND  435 ND 

25  A/A 0.17  5 0.14  A/A 0.23  2 ND  P/A 0.40     77 ND 

26  P/A ND  5 0.14  P/A ND  0 ND  P/A ND  49 ND 

27  A/A ND  1 0.14  A/A ND  0 ND  A/A ND   0 ND 

28  A/A ND  10 0.15  A/A ND  0 ND  A/A ND  102 ND 

29  A/A ND  1 0.13  A/A ND  1 ND  A/A ND     7 ND 

9        A/A ND  2 ND       

      
A/A :  Coliform bacteria and E. coli were not found. 

P/A :  Coliform bacteria was found and E.coli was not found. 

ND  :  Not Detected. The lab did not detect, or find, nitrate at or above the amount they can reliably report (0.10 mg/L).  

*E. coli found in surface water are reported as the number of colony-forming units present in 100 mL of water. 
 



UNDERSTANDING YOUR WATER TEST RESULTS 
 

Coliform Bacteria Analysis 
NOTE:  This test it time sensitive!  If the sample does not arrive at the lab within 30 hours of being taken, 
results will not be valid.  Preferably, samples should only be taken and mailed Monday – Wednesday to 
avoid the possibility of weekend postal delays. 
 
If the lab report states:   This means: 
Not detected    No coliform bacteria were detected in the water sample.   

The sample met the state drinking water standard at the 
time of sampling. 

 
Positive for Total Coliforms  Coliform bacteria were detected in the water sample,  

and the water may not be safe for drinking.  Have your 
water supply retested to confirm these results.  Contact 
the Health Department for further instructions. 

 
Positive for E. Coli   E. coli were detected in the drinking water sample, and  

the water may not be safe for drinking.  Have your water 
supply retested to confirm these results.  Contact the 
Health Department for further instructions. 

 
 
 
 

Partial Chemical Analysis 
Test Results in mg/L (ppm) 

Note:  ND = Not Detected  – If substance is present, it is at a low enough level that it cannot be detected by 
the testing method used. 
 
Test          Excellent          Satisfactory        Unacceptable Potential Problems 
Nitrate  0  1 – 10  Over 10  Nitrate poisoning, especially in  
(as N)        infants 
 
Nitrite  0  0 – 1   Over 1  Nitrite poisoning, especially in 
(as N)        infants 
 
Chloride 0 – 20  20 – 250  Over 250 Taste, corrosion  
 
Fluoride 0.7 – 1.2 0 – 0.7  Over 4.0 Low levels beneficial in  

1.2 – 4.0 reducing tooth decay.  High 
levels may cause bone disease 
or discoloration of teeth. 

     
Hardness 50 – 125 125 – 250 Over 250 or Scaling of water fixtures, 

25 – 50  less than 25  laundry problems, water  
spotting, discolorations at high 
levels.  Corrosion at low levels. 
(17.1 mg/L = 1 grain) 
 

Iron  0 – 0.2  0.2 – 0.3 Over 0.3 Staining, cloudy water, taste,  
color, odor 
 

Sulfate  0 – 50  50 – 250 Over 250 Laxative, taste, odor, buildup of  
scale on boilers and heat 
exchangers 

 
Sodium 0 – 20  20 – 250 Over 250 Taste, special diets may require  

water with low sodium content 



Protect Against the Unknown:  
Test Your Drinking Water from Your Well 

Contaminants in drinking water can harm everyone’s health. Some can cause short-term health problems while 
others can cause long-term health problems. 

�Ɛ�Ă�ǁĞůů�ŽǁŶĞƌ͕ �ǇŽƵ�ĐĂŶ�ƉƌŽƚĞĐƚ�ǇŽƵƌ�ĨĂŵŝůǇ͛Ɛ�ŚĞĂůƚŚ�ďǇ�ƚĞƐƟŶŐ�ǇŽƵƌ�ǁĂƚĞƌ�ƌĞŐƵůĂƌůǇ͘�

Why is it important to test your drinking water? 
dĞƐƟŶŐ�ǁŝůů�ŬĞĞƉ�ǇŽƵ�ŝŶĨŽƌŵĞĚ�ĂďŽƵƚ�ǇŽƵƌ�ǁĂƚĞƌ�ƋƵĂůŝƚǇ�ĂŶĚ�ŚĞůƉ�ŝĚĞŶƟĨǇ�ƉƌŽďůĞŵƐ͘�dĞƐƟŶŐ�ƚŚĞ�ǁĂƚĞƌ�ƵƐĞĚ�ĨŽƌ�
drinking, cooking food, or mixing powdered infant formula is especially important. 

Pregnant women, infants, and 
young children’s health can be 
more at risk. It’s important to talk 
with your doctor if you have health 
concerns. 

• Some contaminants can pass 
from the mother to the fetus. 
This puts the fetus at risk 
of harm to their health and 
development.

• Babies drink more for their 
size than children and adults. 
This can result in higher 
exposure to babies than 
adults, which could increase 
risk of harm to their health. 

When should you test your drinking water, and for what? 
tĞůůƐ�ĂƌĞ�ƌĞƋƵŝƌĞĚ�ƚŽ�ďĞ�ƚĞƐƚĞĚ�ĨŽƌ�ĐŽůŝĨŽƌŵ�ďĂĐƚĞƌŝĂ�ǁŚĞŶ�ŝŶƐƚĂůůĞĚ�Žƌ�ƌĞƉĂŝƌĞĚ�ŝŶ�DŝĐŚŝŐĂŶ͘��ĂƐĞĚ�ŽŶ�ǁŚĞƌĞ�ǇŽƵ�
ůŝǀĞ͕�ǇŽƵ�ŵĂǇ�ďĞ�ƌĞƋƵŝƌĞĚ�ƚŽ�ƚĞƐƚ�ǇŽƵƌ�ǁĂƚĞƌ�Ăƚ�ŽƚŚĞƌ�ƟŵĞƐ͕�ƐƵĐŚ�ĂƐ�ĚƵƌŝŶŐ�ƌĞĂů�ĞƐƚĂƚĞ�ƚƌĂŶƐĂĐƟŽŶƐ͘�

Call your local health department to learn more about when you need to test your water. They may also 
ƌĞĐŽŵŵĞŶĚ�ĂĚĚŝƟŽŶĂů�ƚĞƐƟŶŐ�ďĂƐĞĚ�ŽŶ�ǁĂƚĞƌ�ĐŽŶĚŝƟŽŶƐ�ŝŶ�ǇŽƵƌ�ĂƌĞĂ͘�

The Michigan Department of 
Health and Human Services 
(MDHHS) recommends the 
ĨŽůůŽǁŝŶŐ�ƌŽƵƟŶĞ�ǁĞůů�ƚĞƐƟŶŐ�
ƐĐŚĞĚƵůĞ͘

Every Year

Coliform Bacteria and E. coli

Nitrate

Nitrite

Every 3 to 5 Years

Arsenic

Copper

Lead

KƚŚĞƌ�ƟŵĞƐ�ƚŽ�ĐŽŶƐŝĚĞƌ�ƚĞƐƟŶŐ�ǇŽƵƌ�ǁĂƚĞƌ͗�

• A household member becomes pregnant
• An infant or young child is living in the home
• Flooding has happened near the well

• Repairs were made to the well 
• The water’s taste, color, or smell changes 



Why test for these contaminants? 

Coliform Bacteria 
and E. coli

DŽƐƚ�ĐŽůŝĨŽƌŵ�ďĂĐƚĞƌŝĂ�ĂƌĞ�ŶŽƚ�ŚĂƌŵĨƵů͕�ďƵƚ�ƐŽŵĞ�ĐĂŶ�ŵĂŬĞ�ǇŽƵ�ƐŝĐŬ͘�^ǇŵƉƚŽŵƐ�ŵĂǇ�
ŝŶĐůƵĚĞ�ĂŶ�ƵƉƐĞƚ�ƐƚŽŵĂĐŚ͕�ǀŽŵŝƟŶŐ͕�ĨĞǀĞƌ͕ �Žƌ�ĚŝĂƌƌŚĞĂ͘��ŚŝůĚƌĞŶ�ĂŶĚ�ƚŚĞ�ĞůĚĞƌůǇ�ĂƌĞ�
more at risk. E. coli bacteria in drinking water can make you sick or even cause death.

Nitrate and  
Nitrite

^ǁĂůůŽǁŝŶŐ�ǁĂƚĞƌ�ǁŝƚŚ�ŚŝŐŚ�ĂŵŽƵŶƚƐ�ŽĨ�ŶŝƚƌĂƚĞ�ĐĂŶ�ĐĂƵƐĞ�Ă�ĐŽŶĚŝƟŽŶ�ĐĂůůĞĚ�
ŵĞƚŚĞŵŽŐůŽďŝŶĞŵŝĂ͕�ĂůƐŽ�ŬŶŽǁŶ�ĂƐ�͞ďůƵĞ�ďĂďǇ�ƐǇŶĚƌŽŵĞ͘͟ �dŚŝƐ�ĐĂƵƐĞƐ�ƚŚĞ�ƐŬŝŶ�
around the eyes and mouth to turn a bluish color and can cause death if not 
ĂĚĚƌĞƐƐĞĚ͘�dŚĞ�ďŽĚǇ�ĐĂŶ�ĐŚĂŶŐĞ�ŶŝƚƌĂƚĞ�ŝŶƚŽ�ŶŝƚƌŝƚĞ͕�ůŝŵŝƟŶŐ�ƚŚĞ�ĂďŝůŝƚǇ�ŽĨ�ďůŽŽĚ�ƚŽ�
carry oxygen. Infants younger than six months of age and pregnant women are more 
Ăƚ�ƌŝƐŬ�ŽĨ�ĚĞǀĞůŽƉŝŶŐ�ƚŚŝƐ�ĐŽŶĚŝƟŽŶ͘

Arsenic

Arsenic is known to cause cancer so any amount may be harmful. Drinking water with 
ĂƌƐĞŶŝĐ�ŽǀĞƌ�ƟŵĞ�ĐĂŶ�ŝŶĐƌĞĂƐĞ�ƚŚĞ�ĐŚĂŶĐĞƐ�ŽĨ�ĚĞǀĞůŽƉŝŶŐ�ĐĂŶĐĞƌ͘ ��ƌƐĞŶŝĐ�ŝŶ�ĚƌŝŶŬŝŶŐ�
water can also cause lesions on the skin, hard patches on palms of hands and soles of 
feet, and changes in skin color. 

Copper
Copper is found in many foods and is important to human health. However, too much 
ĐŽƉƉĞƌ�ŽǀĞƌ�Ă�ƐŚŽƌƚ�ƟŵĞ�ŵĂǇ�ĐĂƵƐĞ�ƐƚŽŵĂĐŚ�ƵƉƐĞƚ͘�dŽŽ�ŵƵĐŚ�ŽǀĞƌ�Ă�ůŽŶŐ�ƟŵĞ�ŵĂǇ�
cause liver or kidney damage. People with Wilson’s disease should be aware of the 
level of copper in their drinking water.

Lead
Any amount of lead may be harmful. Lead in a child’s body can slow growth and 
ĚĞǀĞůŽƉŵĞŶƚ͕�ĚĂŵĂŐĞ�ŚĞĂƌŝŶŐ�ĂŶĚ�ƐƉĞĞĐŚ͕�ĂŶĚ�ŵĂŬĞ�ƉĂǇŝŶŐ�ĂƩĞŶƟŽŶ�ŚĂƌĚĞƌ͘ �>ĞĂĚ�
can be passed from the mother to the fetus.

'Ğƚ�ƚĞƐƟŶŐ͊�
�Ăůů�ǇŽƵƌ�ůŽĐĂů�ŚĞĂůƚŚ�ĚĞƉĂƌƚŵĞŶƚ�Žƌ�Ă�ĐĞƌƟĮĞĚ�ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ�ůĂďŽƌĂƚŽƌǇ�ĂŶĚ�ůĞƚ�ƚŚĞŵ�ŬŶŽǁ�ǁŚĂƚ�ǇŽƵ�ĂƌĞ�
ŝŶƚĞƌĞƐƚĞĚ�ŝŶ�ƚĞƐƟŶŐ�ǇŽƵƌ�ǁĂƚĞƌ�ĨŽƌ͘ �dŚĞǇ�ĐĂŶ�ŚĞůƉ�ǇŽƵ�ŐĞƚ�ƚŚĞ�ƐĂŵƉůŝŶŐ�ďŽƩůĞƐ�ŶĞĞĚĞĚ�ĂŶĚ�ƉƌŽǀŝĚĞ�ŝŶƐƚƌƵĐƟŽŶƐ͘�
/ƚ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ƚŽ�ĐĂƌĞĨƵůůǇ�ĨŽůůŽǁ�ŝŶƐƚƌƵĐƟŽŶƐ�ƉƌŽǀŝĚĞĚ͘�

/ƚ�ŵĂǇ�ďĞ�ĐŽƐƚ�ĞīĞĐƟǀĞ�ƚŽ�ŐĞƚ�Ă�ǁĂƚĞƌ�ƚĞƐƚ�ĐĂůůĞĚ�͞ƉĂƌƟĂů�ĐŚĞŵŝƐƚƌǇ͘͟ �dŚŝƐ�ƚĞƐƚ�ŝŶĐůƵĚĞƐ�ŶŝƚƌĂƚĞ�ĂŶĚ�ŶŝƚƌŝƚĞ͕�ǁŚŝĐŚ�
ĂƌĞ�ƌĞĐŽŵŵĞŶĚĞĚ�ƚŽ�ďĞ�ƚĞƐƚĞĚ�ĨŽƌ�ĞǀĞƌǇ�ǇĞĂƌ͘ �/ƚ�ĂůƐŽ�ŝŶĐůƵĚĞƐ�ƚĞƐƟŶŐ�ĨŽƌ�ŇƵŽƌŝĚĞ͕�ĐŚůŽƌŝĚĞ͕�ŚĂƌĚŶĞƐƐ͕�ƐƵůĨĂƚĞ͕�
sodium, and iron. These contaminants may change the taste, color, or smell of the water. 

&Žƌ�DŽƌĞ�/ŶĨŽƌŵĂƟŽŶ
Michigan Department of Health 
and Human Services

Drinking Water Hotline 
844-934-1315

Michigan Local Health Departments 
DĂůƉŚ͘ŽƌŐͬZĞƐŽƵƌĐĞƐͬ�ŝƌĞĐƚŽƌǇ

Michigan Department of 
Environment, Great Lakes, and Energy 

tĞůů��ŽŶƐƚƌƵĐƟŽŶ 
DŝĐŚŝŐĂŶ͘ŐŽǀͬtĂƚĞƌtĞůů�ŽŶƐƚƌƵĐƟŽŶ

Laboratory Services  
DŝĐŚŝŐĂŶ͘ŐŽǀͬ�'>�ůĂď

517-335-8184 

http://Malph.org/Resources/Directory
http://Michigan.gov/WaterWellConstruction
http://Michigan.gov/EGLElab


                                           

Coliform Bacteria in Drinking Water
for Well Owners 

What are coliform bacteria? 
�ŽůŝĨŽƌŵ�ďĂĐƚĞƌŝĂ�ĂƌĞ�ĨŽƵŶĚ�ŝŶ�ƐŽŝů͕�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ͕ �ŽŶ�ƉůĂŶƚƐ͕�ĂŶĚ�ŝŶ�ƚŚĞ�ŝŶƚĞƐƟŶĞƐ�ŽĨ�ǁĂƌŵͲďůŽŽĚĞĚ�ĂŶŝŵĂůƐ�ĂŶĚ�ƉĞŽƉůĞ͘�
One type of coliform bacteria called Escherichia coli (E. coliͿ�ŝƐ�Ă�ƐŝŐŶ�ƚŚĂƚ�ĨĞĐĂů�ǁĂƐƚĞ�ŝƐ�ŝŶ�ƚŚĞ�ǁĂƚĞƌ͘ �^ŽŵĞ�ƚǇƉĞƐ�ŽĨ�E. coli  
ŝŶ�ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ�ĐĂŶ�ŵĂŬĞ�ǇŽƵ�ƐŝĐŬ͘�

What health problems can coliform bacteria cause? 
DŽƐƚ�ĐŽůŝĨŽƌŵ�ďĂĐƚĞƌŝĂ�ĂƌĞ�ŶŽƚ�ŚĂƌŵĨƵů͘�,ŽǁĞǀĞƌ͕ �ƐŽŵĞ�ĐĂŶ�ŵĂŬĞ�ǇŽƵ�ƐŝĐŬ͘���
ƉĞƌƐŽŶ�ƚŚĂƚ�ŚĂƐ�ďĞĞŶ�ĞǆƉŽƐĞĚ�ƚŽ�ƚŚĞƐĞ�ďĂĐƚĞƌŝĂ�ŵĂǇ�ŚĂǀĞ�ĂŶ�ƵƉƐĞƚ�ƐƚŽŵĂĐŚ͕�
ǀŽŵŝƟŶŐ͕�ĨĞǀĞƌ͕ �Žƌ�ĚŝĂƌƌŚĞĂ͘��ŚŝůĚƌĞŶ�ĂŶĚ�ƚŚĞ�ĞůĚĞƌůǇ�ĂƌĞ�ŵŽƌĞ�Ăƚ�ƌŝƐŬ�ĨƌŽŵ�
ƚŚĞƐĞ�ďĂĐƚĞƌŝĂ͘�
Take E. coli bacteria seriously when found in drinking water. Some E.coli can 
make you sick or even cause death. 

sŽŵŝƟŶŐ Upset 
Stomach 

Fever Diarrhea 

How does coliform bacteria get into your well water? 
When coliform bacteria are washed into the ground 
ďǇ�ƌĂŝŶ͕�ŵĞůƟŶŐ�ƐŶŽǁ͕�Žƌ�ŝƌƌŝŐĂƟŽŶ͕�ŝƚ�ĐĂŶ�ŐĞƚ�ŝŶƚŽ�
ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ͘ ��ŽůŝĨŽƌŵ�ďĂĐƚĞƌŝĂ�ĐĂŶ�ďĞ�ĨƌŽŵ͗�

•  tŽŽĚůĂŶĚƐ͕�ƉĂƐƚƵƌĞƐ͕�Žƌ�ĨĞĞĚůŽƚ�ƌƵŶŽī 
•  tŝůĚ�Žƌ�ĚŽŵĞƐƟĐ�ĂŶŝŵĂů�ǁĂƐƚĞ 
•  WŽŽƌůǇ�ŵĂŝŶƚĂŝŶĞĚ�ƐĞƉƟĐ�ƐǇƐƚĞŵƐ�

�ŽůŝĨŽƌŵ�ďĂĐƚĞƌŝĂ�ĐĂŶ�ĞŶƚĞƌ�ǇŽƵƌ�ǁĂƚĞƌ�ŝĨ�ǇŽƵ�ŚĂǀĞ͗�
•  ��ĚĂŵĂŐĞĚ�ǁĞůůŚĞĂĚ�;ƚŚĞ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ǁĞůů� 

ƚŚĂƚ Ɛ͛�ĂďŽǀĞ�ŐƌŽƵŶĚͿ�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ĐĂƐŝŶŐ� 
and/or well caps 

•  �Ŷ�ƵŶƉůƵŐŐĞĚ�Žƌ�ĂďĂŶĚŽŶĞĚ�ǁĞůů�ŝŶ�ƚŚĞ�ĂƌĞĂ 
•  ��ŶĞǁ�ǁĞůů�ŶŽƚ�ƉƌŽƉĞƌůǇ�ĚŝƐŝŶĨĞĐƚĞĚ�
•  �ƌŝŶŬŝŶŐ�ǁĂƚĞƌ�ƉŝƉĞƐ�ĐŽŶŶĞĐƚĞĚ�ƚŽ�ŶŽŶͲĚƌŝŶŬŝŶŐ�

water sources such as waste water, laundry 
sinks, or garden hoses 

Damaged wellhead with       
cracked well cap and exposed wires 

Photo provided by Barry-Eaton District Health Department 
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How do you know if you should test your well for coliform bacteria? 
dŚĞ�DŝĐŚŝŐĂŶ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�,ĞĂůƚŚ�ĂŶĚ�,ƵŵĂŶ�^ĞƌǀŝĐĞƐ�;D�,,^Ϳ�ƌĞĐŽŵŵĞŶĚƐ�ƚĞƐƟŶŐ�ǇŽƵƌ�ǁĂƚĞƌ�ĨŽƌ�ĐŽůŝĨŽƌŵ�
bacteria (test includes E. coli) ĞǀĞƌǇ�ǇĞĂƌ͘ ��ĂĐƚĞƌŝĂ�ĐĂŶ�ĂƉƉĞĂƌ�ƌĂŶĚŽŵůǇ�ĂŶĚ͕�ƐŽŵĞƟŵĞƐ͕�ƐĞĂƐŽŶĂůůǇ͘�dĞƐƚ�ǇŽƵƌ�ǁĂƚĞƌ�ŝĨ͗ 

• Your water’s taste, color, or odor changes suddenly 
• dŚĞ�ǁĂƚĞƌ�ƚƵƌŶƐ�ĐůŽƵĚǇ�ĂŌĞƌ�ŝƚ�ƌĂŝŶƐ�Žƌ�ŇŽŽĚŝŶŐ�

happens near the wellhead 

•  People drinking the water experience an upset 
ƐƚŽŵĂĐŚ͕�ǀŽŵŝƟŶŐ͕�ĨĞǀĞƌ͕ �Žƌ�ĚŝĂƌƌŚĞĂ�

•  ��ƐŽƵƌĐĞ�;ƐĞƉƟĐ�ƐǇƐƚĞŵ�Žƌ�ďĂƌŶǇĂƌĚͿ�ŝƐ�ǁŝƚŚŝŶ�ϱϬ�ĨĞĞƚ�
ŽĨ�ǇŽƵƌ�ǁĞůů͘ 

dĞƐƟŶŐ�ǇŽƵƌ�ǁĂƚĞƌ 
• �Ăůů�ǇŽƵƌ�ůŽĐĂů�ŚĞĂůƚŚ�ĚĞƉĂƌƚŵĞŶƚ�Žƌ�Ă�ĐĞƌƟĮĞĚ�ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ�ůĂďŽƌĂƚŽƌǇ�ƚŽ�ŐĞƚ�Ă�ƚĞƐƚ�Ŭŝƚ͘�dŽ�ůĞĂƌŶ�ŵŽƌĞ�ĂďŽƵƚ�ƚĞƐƚ�

Ŭŝƚ�ĂǀĂŝůĂďŝůŝƚǇ͕ �ĨĞĞƐ͕�ĂŶĚ�ŝŶƐƚƌƵĐƟŽŶƐ͕�ƐĞĞ�ƚŚĞ�͞&Žƌ�DŽƌĞ�/ŶĨŽƌŵĂƟŽŶ͟�ƐĞĐƟŽŶ�ďĞůŽǁ͘ 
• �ĂƌĞĨƵůůǇ�ĨŽůůŽǁ�ƚŚĞ�ƚĞƐƚ�Ŭŝƚ�ŝŶƐƚƌƵĐƟŽŶƐ͘�DŝƐŚĂŶĚůŝŶŐ�ƚŚĞ�ƚĞƐƚ�Ŭŝƚ�ďŽƩůĞ�ĐĂŶ�ƐŚŽǁ�ďĂĐƚĞƌŝĂ�ǁŚĞŶ�ƚŚĞƌĞ�ŝƐ�ŶŽŶĞ�ŝŶ 

ǇŽƵƌ�ǁĂƚĞƌ͘ �&Žƌ�ĞǆĂŵƉůĞ͕�ďĂĐƚĞƌŝĂ�ŽŶ�ǇŽƵƌ�ŚĂŶĚƐ�ĐŽƵůĚ�ŐĞƚ�ŝŶƚŽ�ƚŚĞ�ǁĂƚĞƌ�ďŽƩůĞ͘ 
•  ^ĞŶĚ�ǇŽƵƌ�ǁĂƚĞƌ�ƐĂŵƉůĞ�ƚŽ�Ă�ĐĞƌƟĮĞĚ�ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ�ůĂďŽƌĂƚŽƌǇ͘�

�ĞůŽǁ�ĂƌĞ�ĞǆĂŵƉůĞƐ�ŽĨ�ůĂďŽƌĂƚŽƌǇ�ǁĂƚĞƌ�ƚĞƐƚ�ƌĞƐƵůƚƐ�ĂŶĚ�Ă�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ǁŚĂƚ�ƚŚĞ�ƌĞƐƵůƚƐ�ŵĞĂŶ͘ 

Result Examples ZĞƐƵůƚ��ĞƐĐƌŝƉƟŽŶƐ 
EŽƚ�ĚĞƚĞĐƚĞĚͬEĞŐĂƟǀĞͬ�ďƐĞŶƚͬϬ Coliform bacteria and E. coli were not found 
WŽƐŝƟǀĞͬWƌĞƐĞŶƚͬ�ŶǇ�ŶƵŵďĞƌ�ĨƌŽŵ�ϭ�ƚŽ�ϮϬϬ Coliform bacteria was found and E. coli was not found 
���WŽƐŝƟǀĞͬE. coli ĚĞƚĞĐƚĞĚͬĨĞĐĂů�ĐŽůŝĨŽƌŵ�ƉŽƐŝƟǀĞ Coliform bacteria and E. coli were found 

ZĞĐŽŵŵĞŶĚĂƟŽŶƐ 
D�,,^�ƌĞĐŽŵŵĞŶĚƐ�ƚĞƐƟŶŐ�ǇŽƵƌ�ǁĂƚĞƌ�ĞǀĞƌǇ�ǇĞĂƌ�ĨŽƌ�ĐŽůŝĨŽƌŵ�ďĂĐƚĞƌŝĂ�;ƚĞƐƚ�ŝŶĐůƵĚĞƐ�E. coli)͘�
When coliform bacteria and E. coli are  not found in the water, you can use your water for drinking, cooking, bathing and 
Ăůů�ŽƚŚĞƌ�ǁĂƚĞƌͲƌĞůĂƚĞĚ�ĂĐƟǀŝƟĞƐ͘�
When coliform bacteria, E. coli,�Žƌ�ďŽƚŚ�ĂƌĞ�ĨŽƵŶĚ�ŝŶ�ƚŚĞ�ǁĂƚĞƌ͕ �ƚĂůŬ�ƚŽ�ǇŽƵƌ�ůŽĐĂů�ŚĞĂůƚŚ�ĚĞƉĂƌƚŵĞŶƚ�ƚŽ�ŝĚĞŶƟĨǇ�ĂŶĚ�Įǆ�
ƚŚĞ�ƉƌŽďůĞŵ͘�

• hŶƟů�ƚŚĞ�ƉƌŽďůĞŵ�ŝƐ�ĮǆĞĚ͕�ƵƐĞ�ĂŶŽƚŚĞƌ�ƐŽƵƌĐĞ�ŽĨ�ǁĂƚĞƌ�ƐƵĐŚ�ĂƐ�ďŽƩůĞĚ�
water for drinking, cooking, preparing baby formula or food, washing 
produce, brushing your teeth or any other use where you may swallow 
ƚŚĞ�ǁĂƚĞƌ͘ �

• If you are unable to use another source of water, you can bring your 
water to a full rolling boil (a boil that does not stop bubbling when 
ƐƟƌƌĞĚͿ�ĨŽƌ�ϭ�ŵŝŶƵƚĞ�ƚŽ�Ŭŝůů�ƚŚĞ�ĐŽůŝĨŽƌŵ�ďĂĐƚĞƌŝĂ�ĂŶĚ�E. coli͘�zŽƵ�ĐĂŶ�
ƐĂǀĞ�ĂŶĚ�ƵƐĞ�ƚŚĞ�ǁĂƚĞƌ�ĨŽƌ�ĚƌŝŶŬŝŶŐ�ĂŶĚ�ĐŽŽŬŝŶŐ�ŽŶĐĞ�ďŽŝůĞĚ͘� 

• zŽƵƌ�ůŽĐĂů�ŚĞĂůƚŚ�ĚĞƉĂƌƚŵĞŶƚ�ŵĂǇ�ƐƵŐŐĞƐƚ�ŐĞƫŶŐ�ǇŽƵƌ�ǁĞůů�ĚŝƐŝŶĨĞĐƚĞĚ͘�tŽƌŬ�ǁŝƚŚ�Ă�ƌĞŐŝƐƚĞƌĞĚ�ǁĞůů�ĚƌŝůůĞƌ�ƚŽ�
ŝŶƐƉĞĐƚ�ƚŚĞ�ǁĞůů�ďĞĨŽƌĞ�ĚŝƐŝŶĨĞĐƟŽŶ͘�ZĞƉĂŝƌƐ�ƚŽ�ƚŚĞ�ǁĞůů�ŵĂǇ�ďĞ�ŶĞĞĚĞĚ͘��ŝƐŝŶĨĞĐƟŶŐ�ŵĂǇ�ƚĂŬĞ�ƐĞǀĞƌĂů�ƟŵĞƐ�ƚŽ�ďĞ 
free of coliform bacteria and E. coli͘ 

&Žƌ�DŽƌĞ�/ŶĨŽƌŵĂƟŽŶ 
Michigan Department of Health and Human Services 

ϴϬϬͲϲϰϴͲϲϵϰϮ�
ĂƐŬ�ĨŽƌ�ƚŚĞ��ƌŝŶŬŝŶŐ�tĂƚĞƌ�/ŶǀĞƐƟŐĂƟŽŶ�hŶŝƚ 

List of Michigan Local Health Departments 
DĂůƉŚ͘ŽƌŐͬZĞƐŽƵƌĐĞƐͬ�ŝƌĞĐƚŽƌǇ 

Michigan Department of 
Environment, Great Lakes, and Energy 

DŝĐŚŝŐĂŶ͘ŐŽǀͬ�ƌŝŶŬŝŶŐtĂƚĞƌ 
DŝĐŚŝŐĂŶ͘ŐŽǀͬtĂƚĞƌtĞůů�ŽŶƐƚƌƵĐƟŽŶ 

>ĂďŽƌĂƚŽƌǇ�^ĞƌǀŝĐĞƐ 
DŝĐŚŝŐĂŶ͘ŐŽǀͬ�'>�ůĂď�ĂŶĚ�ĐŚŽŽƐĞ�͞�ĞƌƟĮĐĂƟŽŶƐ͟ 

The Michigan Department of Health and Human Services (MDHHS) does not discriminate against any 
ŝŶĚŝǀŝĚƵĂů�Žƌ�ŐƌŽƵƉ�ďĞĐĂƵƐĞ�ŽĨ�ƌĂĐĞ͕�ƌĞůŝŐŝŽŶ͕�ĂŐĞ͕�ŶĂƟŽŶĂů�ŽƌŝŐŝŶ͕�ĐŽůŽƌ͕ �ŚĞŝŐŚƚ͕�ǁĞŝŐŚƚ͕�ŵĂƌŝƚĂů�ƐƚĂƚƵƐ͕�
ŐĞŶĞƟĐ�ŝŶĨŽƌŵĂƟŽŶ͕�ƐĞǆ͕�ƐĞǆƵĂů�ŽƌŝĞŶƚĂƟŽŶ͕�ŐĞŶĚĞƌ�ŝĚĞŶƟƚǇ�Žƌ�ĞǆƉƌĞƐƐŝŽŶ͕�ƉŽůŝƟĐĂů�ďĞůŝĞĨƐ�Žƌ�ĚŝƐĂďŝůŝƚǇ͘�

http://www.michigan.gov/drinkingwater
http://www.Michigan.gov/WaterWellConstruction
http://www.michigan.gov/eglelab
http://www.malph.org/resources/directory


 

Nitrate and Nitrite in Drinking Water 
for Well Owners 

What are nitrate and nitrite? 
Nitrate (NO3) and nitrite (NO2) are forms of nitrogen in the environment, both natural and human-made. Large 
amounts of nitrate in drinking water can be harmful to a person’s health because nitrate can change into nitrite in 
the human body. 

What health problems can nitrate and nitrite cause? 
^ǁĂůůŽǁŝŶŐ�ŚŝŐŚ�ĂŵŽƵŶƚƐ�ŽĨ�ŶŝƚƌĂƚĞ�ĂŶĚͬŽƌ�ŶŝƚƌŝƚĞ�ĐĂŶ�ĐĂƵƐĞ�Ă�ĐŽŶĚŝƟŽŶ�ĐĂůůĞĚ�ŵĞƚŚĞŵŽŐůŽďŝŶĞŵŝĂ�
;ŵĞƚͼŚĞͼŵŽͼŐůŽͼďŝͼŶĞͼŵŝĂͿ͘�dŚŝƐ�ĐŽŶĚŝƟŽŶ�ĂīĞĐƚƐ�ƚŚĞ�ďůŽŽĚ Ɛ͛�ĂďŝůŝƚǇ�ƚŽ�ĐĂƌƌǇ�ŽǆǇŐĞŶ͘�/ŶĨĂŶƚƐ�ǇŽƵŶŐĞƌ�ƚŚĂŶ�Ɛŝǆ�ŵŽŶƚŚƐ�
ŽĨ�ĂŐĞ�ĂŶĚ�ƉƌĞŐŶĂŶƚ�ǁŽŵĞŶ�ĂƌĞ�ŵŽƌĞ�Ăƚ�ƌŝƐŬ�ŽĨ�ĚĞǀĞůŽƉŝŶŐ�ƚŚŝƐ�ĐŽŶĚŝƟŽŶ͘�KƚŚĞƌƐ�ĐĂŶ�ĚĞǀĞůŽƉ�ƚŚŝƐ�ĐŽŶĚŝƟŽŶ�ƚŽŽ͕�
ƐƵĐŚ�ĂƐ�ƚŚŽƐĞ�ǁŝƚŚ�ŐĞŶĞƟĐ�ĐŽŶĚŝƟŽŶƐ�Žƌ�ƌĞĚƵĐĞĚ�ƐƚŽŵĂĐŚ�ĂĐŝĚŝƚǇ͘�/ƚ Ɛ͛�ŝŵƉŽƌƚĂŶƚ�ƚŽ�ƚĂůŬ�ǁŝƚŚ�ǇŽƵƌ�ĚŽĐƚŽƌ�Žƌ�ǇŽƵƌ�
child’s doctor if you have concerns about methemoglobinemia. 

Pregnant Women and Infants 
�ƵƌŝŶŐ�ƉƌĞŐŶĂŶĐǇ͕ �ƚŚĞ�ďůŽŽĚ Ɛ͛�ĂďŝůŝƚǇ�ƚŽ�ĐĂƌƌǇ�ŽǆǇŐĞŶ�ĐŚĂŶŐĞƐ͘�tŚĞŶ�
combined with high amounts of nitrate, a pregnant woman’s chances of 
ĚĞǀĞůŽƉŝŶŐ�ƚŚŝƐ�ĐŽŶĚŝƟŽŶ�ŝŶĐƌĞĂƐĞƐ͘�

Methemoglobinemia is commonly called blue baby syndrome in infants 
ǇŽƵŶŐĞƌ�ƚŚĂŶ�Ɛŝǆ�ŵŽŶƚŚƐ�ŽĨ�ĂŐĞ͘�/ŶĨĂŶƚƐ�ĐĂŶ�ĚĞǀĞůŽƉ�ƚŚŝƐ�ĐŽŶĚŝƟŽŶ�
when given water or formula made with water that has high amounts 
ŽĨ�ŶŝƚƌĂƚĞ͘�/ŶĨĂŶƚƐ�ŚĂǀĞ�ůĞƐƐ�ĂĐŝĚ�ŝŶ�ƚŚĞŝƌ�ƐƚŽŵĂĐŚ͕�ƌĞƐƵůƟŶŐ�ŝŶ�ŵŽƌĞ�
bacteria that change nitrate to nitrite. Having too much nitrite in the 
ďŽĚǇ�ĂīĞĐƚƐ�ƚŚĞ�ďůŽŽĚ Ɛ͛�ĂďŝůŝƚǇ�ƚŽ�ĐĂƌƌǇ�ŽǆǇŐĞŶ͘�dŚŝƐ�ĐĂƵƐĞƐ�ƚŚĞ�ƐŬŝŶ�
around the eyes and mouth to turn a bluish color. Methemoglobinemia 
ĐĂŶ�ĐĂƵƐĞ�ĚĞĂƚŚ�ŝĨ�ŶŽƚ�ĂĚĚƌĞƐƐĞĚ͘�/ŵŵĞĚŝĂƚĞůǇ�ƐƚŽƉ�ƵƐŝŶŐ�ƚŚĞ�ǁĂƚĞƌ�ĂŶĚ�
ĐŽŶƚĂĐƚ�ǇŽƵƌ�ĐŚŝůĚ Ɛ͛�ĚŽĐƚŽƌ�ŝĨ�ǇŽƵ�ŶŽƟĐĞ�ƚŚĞƐĞ�ƐǇŵƉƚŽŵƐ͘��

How does nitrate get into your well water? 
tŚĞŶ�ŶŝƚƌĂƚĞ�ƐĞĞƉƐ�ŝŶƚŽ�ƚŚĞ�ŐƌŽƵŶĚ�ŝƚ�ĐĂŶ�ŐĞƚ�ŝŶƚŽ�ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ͘ �EŝƚƌĂƚĞ�ŝƐ�ŵŽƌĞ�ůŝŬĞůǇ�ƚŽ�ĞŶƚĞƌ�ǇŽƵƌ�ǁĂƚĞƌ�ŝĨ�ǇŽƵ�
ŚĂǀĞ�Ă�ƐŚĂůůŽǁ�ǁĞůů͕�ĚĂŵĂŐĞĚ�ǁĞůů�ĐĂƐŝŶŐƐ�ĂŶĚ�ĮƫŶŐƐ͕�Ă�ǁĞůů�ŶŽƚ�ǁŝƚŚŝŶ�Ă�ĐůĂǇ�ďĂƌƌŝĞƌ�ƵŶĚĞƌŐƌŽƵŶĚ͕�Žƌ�ŶĞĂƌďǇ�
ƵŶƉůƵŐŐĞĚ�Žƌ�ĂďĂŶĚŽŶĞĚ�ǁĞůůƐ͘�EŝƚƌĂƚĞ�ĨŽƵŶĚ�ŝŶ�ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ�ŝƐ�ŽŌĞŶ�ĨƌŽŵ͗�

• &ĞƌƟůŝǌĞƌƐ •  Livestock waste •  &ĂŝůŝŶŐ�ƐĞƉƟĐ�ƚĂŶŬƐ͕�ĚƌĂŝŶĮĞůĚƐ�ĂŶĚ�ĚƌǇǁĞůůƐ�

Abandoned 
Unplugged Well Rainfall Well 

Improperly 
Maintained 
Sep!c System 

Groundwater Aquifer 

Animal Waste Farm Fer!lizers 
and Pes!cides 

Bedrock 



 

 

 

 
 

How do you know if nitrate or nitrite is in your well water? 
dĞƐƟŶŐ�ĨŽƌ�ŶŝƚƌĂƚĞ�ĂŶĚ�ŶŝƚƌŝƚĞ�ŝƐ�ƚŚĞ�ŽŶůǇ�ǁĂǇ�ƚŽ�ŬŶŽǁ�ŝĨ�ƚŚĞǇ�ĂƌĞ�ŝŶ�ǇŽƵƌ�ǁĂƚĞƌ͘ �dŚĞǇ�ŚĂǀĞ�ŶŽ�ƚĂƐƚĞ͕�ĐŽůŽƌ�Žƌ�ŽĚŽƌ͘ �
dŚĞ�DŝĐŚŝŐĂŶ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�,ĞĂůƚŚ�ĂŶĚ�,ƵŵĂŶ�^ĞƌǀŝĐĞƐ�;D�,,^Ϳ�ƌĞĐŽŵŵĞŶĚƐ�ƚĞƐƟŶŐ�ǇŽƵƌ�ǁĂƚĞƌ�ĞǀĞƌǇ�ǇĞĂƌ͘ ��Ăůů�
ǇŽƵƌ�ůŽĐĂů�ŚĞĂůƚŚ�ĚĞƉĂƌƚŵĞŶƚ�Žƌ�Ă�ĐĞƌƟĮĞĚ�ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ�ůĂďŽƌĂƚŽƌǇ�ƚŽ�ŐĞƚ�Ă�ƚĞƐƚ�Ŭŝƚ͘�dŽ�ůĞĂƌŶ�ŵŽƌĞ�ĂďŽƵƚ�ƚĞƐƟŶŐ�
Ŭŝƚ�ĂǀĂŝůĂďŝůŝƚǇ͕ �ĨĞĞƐ͕�ĂŶĚ�ŝŶƐƚƌƵĐƟŽŶƐ͕�ƐĞĞ�ƚŚĞ�͞&Žƌ�DŽƌĞ�/ŶĨŽƌŵĂƟŽŶ͟�ƐĞĐƟŽŶ�ďĞůŽǁ͘�

What do your water test results mean? 
dŚĞ�DĂǆŝŵƵŵ��ŽŶƚĂŵŝŶĂŶƚ�>ĞǀĞů͕�Žƌ�D�>͕�ĨŽƌ�ŶŝƚƌĂƚĞ�ŝƐ�ϭϬ�ŵŝůůŝŐƌĂŵƐ�ƉĞƌ�ůŝƚĞƌ�;ŵŐͬ>Ϳ�ĂŶĚ�ŶŝƚƌŝƚĞ�ŝƐ�ϭ͘Ϭ�ŵŝůůŝŐƌĂŵƐ�
ƉĞƌ�ůŝƚĞƌ�;ŵŐͬ>Ϳ͘�/Ĩ�ǇŽƵƌ�ƚĞƐƚ�ƌĞƐƵůƚ�ŝƐ�ĂďŽǀĞ�ƚŚĞ�D�>�ĨŽƌ�ŶŝƚƌĂƚĞ�Žƌ�ŶŝƚƌŝƚĞ͕�ĨŽůůŽǁ�ƚŚĞ�ƌĞĐŽŵŵĞŶĚĂƟŽŶƐ�ďĞůŽǁ͘ 

Laboratory reports may give the units of measurement as mg/L or parts per million (ppm). Mg/L is the same as ppm. 
�ĞůŽǁ�ŝƐ�ĂŶ�ĞǆĂŵƉůĞ�ŽĨ�ůĂďŽƌĂƚŽƌǇ�ƚĞƐƚ�ƌĞƐƵůƚƐ�ĂŶĚ�Ă�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ǁŚĂƚ�ƚŚĞ�ƚĞƐƚ�ƌĞƐƵůƚƐ�ŵĞĂŶ͘ 

Result Example ZĞƐƵůƚ��ĞƐĐƌŝƉƟŽŶ 

Not detected (ND) dŚĞ�ůĂď�ĚŝĚ�ŶŽƚ�ĚĞƚĞĐƚ͕�Žƌ�ĮŶĚ͕�ŶŝƚƌĂƚĞͬŶŝƚƌŝƚĞ�ŝŶ�ǇŽƵƌ�ǁĂƚĞƌ�ƐĂŵƉůĞ�
at or above the amount they can reliably report. 

Number /Ĩ�ƚŚĞ�ƚĞƐƚ�ƌĞƐƵůƚ�ůŝƐƚĞĚ�ŝƐ�Ă�ŶƵŵďĞƌ͕ �ƚŚĞ�ůĂď�ĨŽƵŶĚ�ŶŝƚƌĂƚĞͬŶŝƚƌŝƚĞ�ŝŶ�
your water sample. 

ZĞĐŽŵŵĞŶĚĂƟŽŶƐ 
D�,,^�ƌĞĐŽŵŵĞŶĚƐ�ƚĞƐƟŶŐ�ǇŽƵƌ�ǁĂƚĞƌ�ĞǀĞƌǇ�ǇĞĂƌ�ĨŽƌ�ŶŝƚƌĂƚĞ�ĂŶĚ�ŶŝƚƌŝƚĞ͘��

/Ĩ�ǇŽƵƌ�ƌĞƐƵůƚƐ�ĨŽƌ�ŶŝƚƌĂƚĞ͕�ŶŝƚƌŝƚĞ͕�Žƌ�ďŽƚŚ�ĂƌĞ�ďĞůŽǁ�ƚŚĞ�D�>Ɛ͕�ǇŽƵ�ĐĂŶ�ƵƐĞ�ǇŽƵƌ�ǁĂƚĞƌ�ĨŽƌ�ĚƌŝŶŬŝŶŐ͕�ĐŽŽŬŝŶŐ͕�
ďĂƚŚŝŶŐ͕�ĂŶĚ�Ăůů�ŽƚŚĞƌ�ǁĂƚĞƌͲƌĞůĂƚĞĚ�ĂĐƟǀŝƟĞƐ͘�

/Ĩ�ǇŽƵƌ�ƚĞƐƚ�ƌĞƐƵůƚƐ�ĨŽƌ�ŶŝƚƌĂƚĞ͕�ŶŝƚƌŝƚĞ͕�Žƌ�ďŽƚŚ�ĂƌĞ�ĂďŽǀĞ�ƚŚĞ�D�>Ɛ͕�ƚĂůŬ�ƚŽ�ǇŽƵƌ�ůŽĐĂů�ŚĞĂůƚŚ�ĚĞƉĂƌƚŵĞŶƚ�ƚŽ�ŝĚĞŶƟĨǇ�
ĂŶĚ�Įǆ�ƚŚĞ�ƉƌŽďůĞŵ͘�
• hŶƟů�ƚŚĞ�ƉƌŽďůĞŵ�ŝƐ�ĮǆĞĚ͕�ƵƐĞ�ĂŶŽƚŚĞƌ�ƐŽƵƌĐĞ�ŽĨ�ǁĂƚĞƌ�ƐƵĐŚ�ĂƐ�ďŽƩůĞĚ�

water for drinking, cooking, and preparing infant formula. You cannot 
remove nitrate or nitrite by boiling the water. Boiling will increase the 
ĂŵŽƵŶƚ�ŽĨ�ŶŝƚƌĂƚĞ�Žƌ�ŶŝƚƌŝƚĞ�ŝŶ�ƚŚĞ�ǁĂƚĞƌ�ƚŚĂƚ Ɛ͛�ůĞŌ͘ 

• /ŶƐƚĂůů�Ă�ƌĞǀĞƌƐĞ�ŽƐŵŽƐŝƐ͕�ŝŽŶ�ĞǆĐŚĂŶŐĞ͕�Žƌ�ĚŝƐƟůůĂƟŽŶ�ĮůƚƌĂƟŽŶ�ƐǇƐƚĞŵ͘�dŚĞƐĞ�ƐǇƐƚĞŵƐ�ƌĞƋƵŝƌĞ�ƌĞŐƵůĂƌ�
ŵĂŝŶƚĞŶĂŶĐĞ�ĂŶĚ�ƚĞƐƟŶŐ�ƚŽ�ŵĂŬĞ�ƐƵƌĞ�ƚŚĞǇ�ĂƌĞ�ǁŽƌŬŝŶŐ�ĐŽƌƌĞĐƚůǇ͘�/Ĩ�ƚŚĞ�ƐǇƐƚĞŵ�ŝƐ�ŶŽƚ�ŝŶƐƚĂůůĞĚ͕�ŽƉĞƌĂƚĞĚ͕�Žƌ�
ŵĂŝŶƚĂŝŶĞĚ�ĐŽƌƌĞĐƚůǇ͕ �ŝƚ�ĐŽƵůĚ�ůĞƚ�ŶŝƚƌĂƚĞ�ĂŶĚͬŽƌ�ŶŝƚƌŝƚĞ�ƉĂƐƐ�ƚŚƌŽƵŐŚ�ƚŚĞ�ĮůƚĞƌ͘  

• Drill a new well. 

&Žƌ�DŽƌĞ�/ŶĨŽƌŵĂƟŽŶ 
Michigan Department of Health and Human Services 

Drinking Water Hotline 
844-934-1315 

List of Michigan Local Health Departments 
Malph.org/Resources/Directory 

Michigan Department of Environment, 
Great Lakes, and Energy 

DŝĐŚŝŐĂŶ͘ŐŽǀͬ�ƌŝŶŬŝŶŐtĂƚĞƌ 
DŝĐŚŝŐĂŶ͘ŐŽǀͬtĂƚĞƌtĞůů�ŽŶƐƚƌƵĐƟŽŶ 

Laboratory Services 
michigan.gov/EGLElab ĂŶĚ�ĐŚŽŽƐĞ�͞�ĞƌƟĮĐĂƟŽŶƐ͟ 

The Michigan Department of Health and Human Services (MDHHS) does not discriminate against any 
ŝŶĚŝǀŝĚƵĂů�Žƌ�ŐƌŽƵƉ�ďĞĐĂƵƐĞ�ŽĨ�ƌĂĐĞ͕�ƌĞůŝŐŝŽŶ͕�ĂŐĞ͕�ŶĂƟŽŶĂů�ŽƌŝŐŝŶ͕�ĐŽůŽƌ͕ �ŚĞŝŐŚƚ͕�ǁĞŝŐŚƚ͕�ŵĂƌŝƚĂů�ƐƚĂƚƵƐ͕�
ŐĞŶĞƟĐ�ŝŶĨŽƌŵĂƟŽŶ͕�ƐĞǆ͕�ƐĞǆƵĂů�ŽƌŝĞŶƚĂƟŽŶ͕�ŐĞŶĚĞƌ�ŝĚĞŶƟƚǇ�Žƌ�ĞǆƉƌĞƐƐŝŽŶ͕�ƉŽůŝƟĐĂů�ďĞůŝĞĨƐ�Žƌ�ĚŝƐĂďŝůŝƚǇ͘�

http://www.michigan.gov/drinkingwater
http://www.Michigan.gov/WaterWellConstruction
http://www.michigan.gov/eglelab
http://www.malph.org/resources/directory
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Drinking Water Well Maintenance 

DĂŝŶƚĂŝŶŝŶŐ�ǇŽƵƌ�ǁĞůů�ĂŶĚ�ƚŚĞ�ƐƵƌƌŽƵŶĚŝŶŐ�ĂƌĞĂ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�ƉƌŽƚĞĐƟŶŐ�ǇŽƵƌ�ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ�ĂŶĚ�ǇŽƵƌ�ŚĞĂůƚŚ͘�,ĞƌĞ�
ĂƌĞ�ƟƉƐ�ŽŶ�ŚŽǁ�ƚŽ�ŵĂŝŶƚĂŝŶ�ǇŽƵƌ�ǁĞůů�ƚŚƌŽƵŐŚ�ƌĞŐƵůĂƌ�ŝŶƐƉĞĐƟŽŶƐ͕�ƚĞƐƟŶŐ͕�ĂŶĚ�ƚƌĞĂƚŵĞŶƚ͘�

tĞůů�/ŶƐƉĞĐƟŽŶ�
tĞůůŚĞĂĚ�ĂŶĚ�tĞůů��ĂƉ 
�ŚĞĐŬ�ƚŚĞ�ǁĞůůŚĞĂĚ�;ƚŚĞ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ǁĞůů�ƚŚĂƚ Ɛ͛�ĂďŽǀĞ�ŐƌŽƵŶĚͿ�ĂŶĚ�ƚŚĞ�ǁĞůů�ĐĂƉ�;ƚŚĞ�ƉĂƌƚ�ƚŚĂƚ�
ĐŽǀĞƌƐ�ƚŚĞ�ǁĞůůŚĞĂĚͿ�ƐĞǀĞƌĂů�ƟŵĞƐ�Ă�ǇĞĂƌ͘ �>ŽŽŬ�Ăƚ�ƚŚĞ�ǁĞůůŚĞĂĚ�ĐĂƐŝŶŐ�ĂŶĚ�ĐĂƉ�ĨŽƌ�ĂŶǇ�ĐƌĂĐŬƐ�Žƌ�
ŽƉĞŶŝŶŐƐ�ƚŚĂƚ�ƐŚŽƵůĚŶ͛ƚ�ďĞ�ƚŚĞƌĞ͘�dŚĞ�ĐĂƉ�ŬĞĞƉƐ�ƌĂŝŶǁĂƚĞƌ͕ �ŝŶƐĞĐƚƐ͕�ĂŶĚ�ƐŵĂůů�ĂŶŝŵĂůƐ�ĨƌŽŵ�ŐĞƫŶŐ�
ŝŶƚŽ�ƚŚĞ�ǁĞůů͘�

/Ĩ�ǇŽƵ�ĮŶĚ�ƉƌŽďůĞŵƐ͕�ĐŽŶƚĂĐƚ�Ă�ƌĞŐŝƐƚĞƌĞĚ�ǁĞůů�ĚƌŝůůĞƌ͘ �dŽ�ĮŶĚ�Ă�ƌĞŐŝƐƚĞƌĞĚ�ǁĞůů�ĚƌŝůůĞƌ�ŝŶ�ǇŽƵƌ�ĂƌĞĂ͕ 
ǀŝƐŝƚ�DŝĐŚŝŐĂŶ͘ŐŽǀͬtĂƚĞƌtĞůů�ŽŶƐƚƌƵĐƟŽŶ�ĂŶĚ�ĐŚŽŽƐĞ�͞�ŝƌĞĐƚŽƌǇ�ŽĨ�ZĞŐŝƐƚĞƌĞĚ��ŽŶƐƚƌƵĐƚŽƌƐ͘͟  

Well System 
•  ,ĂǀĞ�Ă�ƌĞŐŝƐƚĞƌĞĚ�ǁĞůů�ĚƌŝůůĞƌ�ŝŶƐƉĞĐƚ�ƚŚĞ�ǁĞůů�ƐǇƐƚĞŵ�ĞǀĞƌǇ�ϭϬ�ǇĞĂƌƐ�Žƌ�ĂƐ�ŶĞĞĚĞĚ͘�dŚĞ�ŝŶƐƉĞĐƟŽŶ�ǁŝůů�ŝŶĐůƵĚĞ�

ƚŚĞ�ĐŽŶĚŝƟŽŶ�ŽĨ�ƚŚĞ�ǁĞůů͕�ƉƵŵƉ͕�ƐƚŽƌĂŐĞ�ƚĂŶŬ͕�ƉŝƉŝŶŐ͕�ĂŶĚ�ǀĂůǀĞƐ͘�tŚĞŶ�ŝƚ Ɛ͛�ƟŵĞ�ĨŽƌ�Ă�ŶĞǁ�ǁĞůů͕�ĐŽŶƚĂĐƚ�Ă�
ƌĞŐŝƐƚĞƌĞĚ�ǁĞůů�ĚƌŝůůĞƌ�ĨŽƌ�ŝŶƐƚĂůůĂƟŽŶ�ĂŶĚ�ƚŽ�ƉƌŽƉĞƌůǇ�ĂďĂŶĚŽŶ�;ƉůƵŐ�Žƌ�ƐĞĂůͿ�ƚŚĞ�ŽůĚ�ǁĞůů͘ 

^ƵƌƌŽƵŶĚŝŶŐƐ 
>ŽŽŬ�ĂƌŽƵŶĚ�ǇŽƵƌ�ǁĞůů�ƚŽ�ƐĞĞ�ŝĨ�ŝƚĞŵƐ�Žƌ�ŵĂƚĞƌŝĂůƐ�ĂƌĞ�ŶĞĂƌďǇ�ƚŚĂƚ�ĐŽƵůĚ�ŝŵƉĂĐƚ�ǇŽƵƌ�ǁĞůů͘ 

• �Ž�ŶŽƚ�ƐƚŽƌĞ͕�ƵƐĞ͕�Žƌ�ĚƵŵƉ�ŚĂƌŵĨƵů�ŵĂƚĞƌŝĂůƐ�ƐƵĐŚ�
ĂƐ�ƉĂŝŶƚ͕�ĨĞƌƟůŝǌĞƌ͕ �ƉĞƐƟĐŝĚĞƐ͕�ĂŶĚ�ŵŽƚŽƌ�Žŝů�ŶĞĂƌ�ƚŚĞ�
ǁĞůůŚĞĂĚ͘�/Ĩ�ǇŽƵ�ĚŽ�ƵƐĞ�ůĂǁŶ�ĨĞƌƟůŝǌĞƌ͕ �ĨŽůůŽǁ�ƚŚĞ 
ĂƉƉůŝĐĂƟŽŶ�ŝŶƐƚƌƵĐƟŽŶƐ͘��ŽŶ͛ƚ�ŽǀĞƌ�ĂƉƉůǇ�ŶĞĂƌ�ƚŚĞ 
ǁĞůůŚĞĂĚ͘�

• <ĞĞƉ�ƚŚĞ�ƚŽƉ�ŽĨ�ǇŽƵƌ�ǁĞůůŚĞĂĚ�ϭϮ�ŝŶĐŚĞƐ�ĂďŽǀĞ�ƚŚĞ�
ŐƌŽƵŶĚ͘�^ůŽƉĞ�ƚŚĞ�ŐƌŽƵŶĚ�ĂǁĂǇ�ƚŽ�ŚĞůƉ�ŬĞĞƉ�ǁĂƚĞƌ�
ĨƌŽŵ�ƉŽŶĚŝŶŐ�ŶĞĂƌ�ƚŚĞ�ǁĞůůŚĞĂĚ͘�

• �Ž�ŶŽƚ�ƉůĂŶƚ�ƐŚƌƵďƐ�ĂŶĚ�ƚƌĞĞƐ�ŶĞĂƌ�ƚŚĞ�ǁĞůů͘�

•  Be sure you can easily get to your wellhead for 
ŵĂŝŶƚĞŶĂŶĐĞ�ĂŶĚͬŽƌ�ĨŽƌ�ƉƵŵƉ�ƌĞƉůĂĐĞŵĞŶƚ͘�EĞǀĞƌ�
ďƵŝůĚ�Ă�ĚĞĐŬ�Žƌ�ƉŽƌĐŚ�ŽǀĞƌ�Ă�ǁĞůůŚĞĂĚ͘��ƵŝůĚŝŶŐƐ�
ƐŚŽƵůĚ�ďĞ�Ăƚ�ůĞĂƐƚ�ϯ�ĨĞĞƚ�ĨƌŽŵ�ƚŚĞ�ǁĞůůŚĞĂĚ͘�

• <ĞĞƉ�ĚŽŐ�ŬĞŶŶĞůƐ�Žƌ�ĂŶŝŵĂů�ŚŽůĚŝŶŐ�ĂƌĞĂƐ�Ăƚ�ůĞĂƐƚ�
ϱϬ�ĨĞĞƚ�ĨƌŽŵ�ǇŽƵƌ�ǁĞůů͘ 

• /Ĩ�ǇŽƵƌ�ŚŽŵĞ�ŚĂƐ�Ă�ƐĞƉƟĐ�ƐǇƚƐĞŵ�ŝƚ Ɛ͛�ŝŵƉŽƌƚĂŶƚ�
ƚŽ�ŵĂŝŶƚĂŝŶ�ŝƚ͘�WŽŽƌ�ŵĂŝŶƚĞŶĂŶĐĞ�ĐĂŶ�ůĞĂĚ�ƚŽ�
ĐŽŶƚĂŵŝŶĂŶƚƐ�ŐĞƫŶŐ�ŝŶƚŽ�ǇŽƵƌ�ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ͘ �

ZŽƵƟŶĞ�tĞůů�DĂŝŶƚĞŶĂŶĐĞ 
ZĞŐƵůĂƌ�ŵĂŝŶƚĞŶĂŶĐĞ�ŝƐ�ƌĞĐŽŵŵĞŶĚĞĚ�ĨŽƌ�ǇŽƵƌ�ǁĞůů͕�ŝŶĐůƵĚŝŶŐ�ǁĂƚĞƌ�ƚĞƐƟŶŐ�ĂŶĚ�ŝŶƐƉĞĐƟŽŶ͘�
,ĂǀŝŶŐ�Ă�ŵĂŝŶƚĞŶĂŶĐĞ�ƌŽƵƟŶĞ�ǁŝůů�ŬĞĞƉ�ǇŽƵ�ŝŶĨŽƌŵĞĚ�ŽĨ�ǇŽƵƌ�ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ�ƋƵĂůŝƚǇ�ĂŶĚ�
ƉŽƐƐŝďůǇ�ŝĚĞŶƟĨǇ�ƉƌŽďůĞŵƐ͘�

tĂƚĞƌ�dĞƐƟŶŐ�
DŝĐŚŝŐĂŶ�ŚŽŵĞŽǁŶĞƌƐ�ĂƌĞ�ƌĞƋƵŝƌĞĚ�ƚŽ�ƚĞƐƚ�ƚŚĞŝƌ�ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ�ĨŽƌ�ĐŽůŝĨŽƌŵ�ďĂĐƚĞƌŝĂ�ǁŚĞŶ�Ă�ǁĞůů�ŝƐ�ŝŶƐƚĂůůĞĚ͘��ŽŶƐŝĚĞƌ�
ƚĞƐƟŶŐ�ǇŽƵƌ�ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ�ŝĨ�ŇŽŽĚŝŶŐ�ŚĂƐ�ŚĂƉƉĞŶĞĚ�ŶĞĂƌ�ǇŽƵƌ�ǁĞůů͕�ǇŽƵƌ�ǁĞůů�ŚĂƐ�ŚĂĚ�ƌĞƉĂŝƌƐ͕�Žƌ�ǇŽƵ�ŶŽƟĐĞ�ĐŚĂŶŐĞƐ�ŝŶ 
ǇŽƵƌ�ǁĂƚĞƌƐ�ƚĂƐƚĞ͕�ĐŽůŽƌ͕ �Žƌ�ŽĚŽƌ͘ �dŚĞ�DŝĐŚŝŐĂŶ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�,ĞĂůƚŚ�ĂŶĚ�,ƵŵĂŶ�^ĞƌǀŝĐĞƐ�;D�,,^Ϳ�ƌĞĐŽŵŵĞŶĚƐ�ƚĞƐƟŶŐ͗ 

• �ǀĞƌǇ�ǇĞĂƌ�ĨŽƌ�ĐŽůŝĨŽƌŵ�ďĂĐƚĞƌŝĂ͕ E. coli͕�ŶŝƚƌĂƚĞ͕�ĂŶĚ�ŶŝƚƌŝƚĞ 
• �ǀĞƌǇ�ƚŚƌĞĞ�ƚŽ�ĮǀĞ�ǇĞĂƌƐ�ĨŽƌ�ĂƌƐĞŶŝĐ͕�ĐŽƉƉĞƌ͕ �ĂŶĚ�ůĞĂĚ�
• �ŚĞĐŬ�ǁŝƚŚ�ǇŽƵƌ�ůŽĐĂů�ŚĞĂůƚŚ�ĚĞƉĂƌƚŵĞŶƚ�ƚŽ�ƐĞĞ�ŝĨ�ƚŚĞƌĞ�ĂƌĞ�ŽƚŚĞƌ�ƟŵĞƐ�ǇŽƵ�ŶĞĞĚ�ƚŽ�ƚĞƐƚ�ǇŽƵƌ�ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ͘ �

dŚĞǇ�ŵĂǇ�ƌĞĐŽŵŵĞŶĚ�ŽƚŚĞƌ�ƚĞƐƟŶŐ�ďĂƐĞĚ�ŽŶ�ǁĂƚĞƌ�ĐŽŶĚŝƟŽŶƐ�ŝŶ�ƚŚĞ�ĂƌĞĂ͘ 

https://www.michigan.gov/egle/0,9429,7-135-3313_3675_3694---,00.html
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tĞůů�WĞƌĨŽƌŵĂŶĐĞ 
dŚĞ�ƌĂƚĞ�Ăƚ�ǁŚŝĐŚ�Ă�ǁĞůů�ƉƵŵƉƐ�ŐƌŽƵŶĚǁĂƚĞƌ�;ĐĂůůĞĚ�ǁĞůů�ǇŝĞůĚͿ�ĐĂŶ�ĚĞĐƌĞĂƐĞ�ŽǀĞƌ�ƟŵĞ�ĨŽƌ�ŵĂŶǇ�ƌĞĂƐŽŶƐ͘�tŽƌŬ�ǁŝƚŚ�
Ă�ƌĞŐŝƐƚĞƌĞĚ�ǁĞůů�ĚƌŝůůĞƌ�ƚŽ�ĮŶĚ�ĂŶĚ�Įǆ�ƚŚĞ�ƉƌŽďůĞŵ͘�WŽƐƐŝďůĞ�ƌĞĂƐŽŶƐ�ĨŽƌ�Ă�ĚĞĐƌĞĂƐĞ�ŝŶ�ǁĞůů�ǇŝĞůĚ�ĐŽƵůĚ�ďĞ͗�

• Buildup of mineral deposits in a well •  tĞůů�ƐĐƌĞĞŶ�Žƌ�ĐĂƐŝŶŐ�ĐŽƌƌŽƐŝŽŶ 
• �ƵŝůĚƵƉ�ŽĨ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ƐƵĐŚ�ĂƐ�ďĂĐƚĞƌŝĂ •  WĂƌƚƐ�ŽĨ�ƚŚĞ�ǁĞůů�ƐǇƐƚĞŵ�ŶŽƚ�ǁŽƌŬŝŶŐ�ĐŽƌƌĞĐƚůǇ�

;ƉƌĞƐƐƵƌĞ�ƐǁŝƚĐŚ�ĂŶĚ�ƉƵŵƉ�ĨĂŝůƵƌĞͿ • ^ĂŶĚ�ŝƐ�ďĞŝŶŐ�ƉƵůůĞĚ�ŝŶƚŽ�ƚŚĞ�ǁĞůů�ďǇ�ƚŚĞ�ǁĞůů�ƉƵŵƉ 

Water Treatment 
tĂƚĞƌ�ƚƌĞĂƚŵĞŶƚ�ĐŽƵůĚ�ŝŶĐůƵĚĞ�ĚŝƐŝŶĨĞĐƟŶŐ�ǇŽƵƌ�ǁĞůů�Žƌ�ŝŶƐƚĂůůŝŶŐ�Ă�ĮůƚƌĂƟŽŶ�ƐǇƐƚĞŵ͘��ŽŶƚĂĐƚ�ǇŽƵƌ�ůŽĐĂů�ŚĞĂůƚŚ�
ĚĞƉĂƌƚŵĞŶƚ�Žƌ�D�,,^�ƚŽ�ĚŝƐĐƵƐƐ�ƚŚĞ�ďĞƐƚ�ŽƉƟŽŶ�ďĞĨŽƌĞ�ƐƚĂƌƟŶŐ�ƚƌĞĂƚŵĞŶƚ͘�

•  /Ĩ�ǁĂƚĞƌ�ƚƌĞĂƚŵĞŶƚ�ŝƐ�ŶĞĞĚĞĚ͕�ďĞ�ƐƵƌĞ�ƚŽ�ƚĞƐƚ�ƚŚĞ� 
ǁĂƚĞƌ�ĨŽƌ�ƚŚĞ�ĐŽŶƚĂŵŝŶĂŶƚ�ŽĨ�ĐŽŶĐĞƌŶ�ďĞĨŽƌĞ�ĂŶĚ�
ĂŌĞƌ�ƚƌĞĂƚŵĞŶƚ͘�dŚŝƐ�ǁŝůů�ƚĞůů�ǇŽƵ�ŝĨ�ƚŚĞ�ƚƌĞĂƚŵĞŶƚ�ŝƐ�
ǁŽƌŬŝŶŐ�ĐŽƌƌĞĐƚůǇ͘�

•  ^ĞůĞĐƚ�Ă�ǁĂƚĞƌ�ĮůƚƌĂƟŽŶ�ƐǇƐƚĞŵ�ĐĞƌƟĮĞĚ�ďǇ�E^&�
/ŶƚĞƌŶĂƟŽŶĂů�;E^&͘ ŽƌŐͿ�ƚŽ�ƌĞĚƵĐĞ�Žƌ�ƌĞŵŽǀĞ�ƚŚĞ� 
ĐŽŶƚĂŵŝŶĂŶƚƐ�ŝŶ�ǇŽƵƌ�ǁĞůů͘�

• &ŽůůŽǁ�ƚŚĞ�ƌĞĐŽŵŵĞŶĚĞĚ�ŝŶƐƉĞĐƟŽŶ�ĂŶĚ�
ŵĂŝŶƚĞŶĂŶĐĞ�ƌŽƵƟŶĞ�ĨŽƌ�ǇŽƵƌ�ƚƌĞĂƚŵĞŶƚ�ƐǇƐƚĞŵ͘ • /Ĩ�ĚŝƐŝŶĨĞĐƟŽŶ�ŝƐ�ŶĞĐĞƐƐĂƌǇ͕ �ĐŽŶƚĂĐƚ�Ă�ƌĞŐŝƐƚĞƌĞĚ�ǁĞůů�

ĚƌŝůůĞƌ�ƚŽ�ƉƌŽƉĞƌůǇ�ĚŝƐŝŶĨĞĐƚ�ƚŚĞ�ǁĞůů͘�

tĞůů��ŽĐƵŵĞŶƚĂƟŽŶ 
zŽƵ�ǁŝůů�ƌĞĐĞŝǀĞ�Ă�ĐŽƉǇ�ŽĨ�ǇŽƵƌ�ǁĂƚĞƌ�ǁĞůů�ƌĞĐŽƌĚ�ĂŌĞƌ�ƚŚĞ�ǁĞůů�ŚĂƐ�ďĞĞŶ�ŝŶƐƚĂůůĞĚ�ďǇ�Ă�ƌĞŐŝƐƚĞƌĞĚ�
ǁĞůů�ĚƌŝůůĞƌ͘ �dŚŝƐ�ƌĞĐŽƌĚ�ĐŽŶƚĂŝŶƐ�ŝŵƉŽƌƚĂŶƚ�ŝŶĨŽƌŵĂƟŽŶ͕�ƐƵĐŚ�ĂƐ͗ 

• tĞůů�ůŽĐĂƟŽŶ •  WƵŵƉŝŶŐ�ƌĂƚĞ •  Drilling method 

• tĞůů�ĚĞƉƚŚ •  WƵŵƉ�ĂŶĚ�ƉƌĞƐƐƵƌĞ�
ƚĂŶŬ�ŝŶĨŽƌŵĂƟŽŶ 

•  �ĂƚĞ�ŽĨ�ĐŽŵƉůĞƟŽŶ�

�ĂŶ͛ƚ�ĮŶĚ�ǇŽƵƌ�ǁĞůů�ƌĞĐŽƌĚ͍��ŚĞĐŬ�tĞůůŽŐŝĐ 
dŚĞ�DŝĐŚŝŐĂŶ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚ͕�'ƌĞĂƚ�>ĂŬĞƐ͕�ĂŶĚ��ŶĞƌŐǇ�;�'>�Ϳ�ŚĂƐ�ĂŶ�ŽŶůŝŶĞ�ǁĞůů�ƌĞĐŽƌĚ�ƐǇƐƚĞŵ�ĐĂůůĞĚ�
tĞůůŽŐŝĐ͘�zŽƵ�ŵĂǇ�ĮŶĚ�ǇŽƵƌ�ǁĞůů�ƌĞĐŽƌĚ�ŝĨ�ƚŚĞ�ǁĞůů�ǁĂƐ�ŝŶƐƚĂůůĞĚ�ŝŶ�ƚŚĞ�ǇĞĂƌ�ϮϬϬϬ�Žƌ�ůĂƚĞƌ͘ �sŝƐŝƚ�
^ĞĐƵƌĞϭ͘^ƚĂƚĞ͘Dŝ͘hƐͬtĞůůŽŐŝĐͬ>ŽŐŝŶ͘ĂƐƉǆ͘�

/Ĩ�ǇŽƵƌ�ǁĞůů�ǁĂƐ�ŝŶƐƚĂůůĞĚ�ďĞĨŽƌĞ�ƚŚĞ�ǇĞĂƌ�ϮϬϬϬ͕�ǇŽƵ�ĐĂŶ�ƐĞĂƌĐŚ�ƐĐĂŶŶĞĚ�ĐŽƉŝĞƐ�ŽĨ�ǁĞůů�ƌĞĐŽƌĚƐ�Ăƚ�
�ĞƋ͘^ƚĂƚĞ͘Dŝ͘hƐͬtĞůůͲ>ŽŐƐͬ͘�/Ĩ�ǇŽƵ�ĐĂŶŶŽƚ�ĮŶĚ�ǇŽƵƌ�ǁĞůů�ƌĞĐŽƌĚ͕�Žƌ�ŶĞĞĚ�ŚĞůƉ�ĮŶĚŝŶŐ�ǇŽƵƌ�ƌĞĐŽƌĚ͕�ĐŽŶƚĂĐƚ�
ǇŽƵƌ�ůŽĐĂů�ŚĞĂůƚŚ�ĚĞƉĂƌƚŵĞŶƚ͘�/Ĩ�ƚŚĞƌĞ�ŝƐ�ŶŽ�ƌĞĐŽƌĚ�ŽĨ�ǁŚĞŶ�ǇŽƵƌ�ǁĞůů�ǁĂƐ�ŝŶƐƚĂůůĞĚ͕�ĐŽŶƐŝĚĞƌ�ŐĞƫŶŐ�ĂŶ�ŝŶƐƉĞĐƟŽŶ͘�

&Žƌ�DŽƌĞ�/ŶĨŽƌŵĂƟŽŶ 
DŝĐŚŝŐĂŶ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�,ĞĂůƚŚ�ĂŶĚ�,ƵŵĂŶ�^ĞƌǀŝĐĞƐ DŝĐŚŝŐĂŶ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚ͕�

'ƌĞĂƚ�>ĂŬĞƐ͕�ĂŶĚ��ŶĞƌŐǇ ϴϬϬͲϲϰϴͲϲϵϰϮ�
�ƐŬ�ĨŽƌ�ƚŚĞ��ƌŝŶŬŝŶŐ�tĂƚĞƌ�/ŶǀĞƐƟŐĂƟŽŶ�hŶŝƚ DŝĐŚŝŐĂŶ͘ŐŽǀͬ�ƌŝŶŬŝŶŐtĂƚĞƌ 

DŝĐŚŝŐĂŶ͘ŐŽǀͬtĂƚĞƌtĞůů�ŽŶƐƚƌƵĐƟŽŶ 
>ŝƐƚ�ŽĨ�DŝĐŚŝŐĂŶ�>ŽĐĂů�,ĞĂůƚŚ��ĞƉĂƌƚŵĞŶƚƐ >ĂďŽƌĂƚŽƌǇ�^ĞƌǀŝĐĞƐ 

DĂůƉŚ͘ŽƌŐͬZĞƐŽƵƌĐĞƐͬ�ŝƌĞĐƚŽƌǇ DŝĐŚŝŐĂŶ͘ŐŽǀͬ�'>�>Ăď 

dŚĞ�DŝĐŚŝŐĂŶ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�,ĞĂůƚŚ�ĂŶĚ�,ƵŵĂŶ�^ĞƌǀŝĐĞƐ�;D�,,^Ϳ ĚŽĞƐ�ŶŽƚ�ĚŝƐĐƌŝŵŝŶĂƚĞ�ĂŐĂŝŶƐƚ�ĂŶǇ�
ŝŶĚŝǀŝĚƵĂů�Žƌ�ŐƌŽƵƉ�ďĞĐĂƵƐĞ�ŽĨ�ƌĂĐĞ͕�ƌĞůŝŐŝŽŶ͕�ĂŐĞ͕�ŶĂƟŽŶĂů�ŽƌŝŐŝŶ͕�ĐŽůŽƌ͕ �ŚĞŝŐŚƚ͕�ǁĞŝŐŚƚ͕�ŵĂƌŝƚĂů�ƐƚĂƚƵƐ͕�
ŐĞŶĞƟĐ�ŝŶĨŽƌŵĂƟŽŶ͕�ƐĞǆ͕�ƐĞǆƵĂů�ŽƌŝĞŶƚĂƟŽŶ͕�ŐĞŶĚĞƌ�ŝĚĞŶƟƚǇ�Žƌ�ĞǆƉƌĞƐƐŝŽŶ͕�ƉŽůŝƟĐĂů�ďĞůŝĞĨƐ�Žƌ�ĚŝƐĂďŝůŝƚǇ͘�

http://www.nsf.org
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