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Door County Geology/ Hydrogeology



• History of groundwater quality impacts

• Primary source of drinking water

• Emerging contaminants:

• Not regularly monitored

• Lack of published standards

• Known/suspected health effects

Purpose of Study



Public Outreach
• Informational Flyer and FAQs :

• Public notice boards in Door County

• Issued to 14 Towns, 4 Villages, and City 

of Sturgeon Bay

• 500 letters sent to residents

• Door County Website

• Public Health

• Environmental Health

• Groundwater



Public Outreach
• Published in Peninsula Pulse 

• Facebook

• Door County Public Health
• Let’s Go Door County

• WDOR Interview (8/18/23)



Fall 2023 Volunteers

• 173 Volunteers (as of 9/13/23) 

MUNICIPALITY NO. OF 
VOLUNTEERS

MUNICIPALITY NO. OF 
VOLUNTEERS

CLAY BANKS 2 EGG HARBOR 16

FORESTVILLE 4 JACKSONPORT 16

BRUSSELS 3 BAILEYS HARBOR 19

UNION 2 GIBRALTAR 12

GARDNER 7 EPHRAIM 3

NASEWAUPEE 11 SISTERS BAY 1

STURGEON BAY 14 LIBERTY GROVE 28

SEVASTOPOL 31 WASHINGTON 4



Well Selection Process
• Establishment of volunteer “groups” (black squares)

• Utilize GIS to determine suitable wells in grouped areas

• Proximity to Source Areas
• County GIS – (landfills, orchards, orchard mixing, airports)
• RR Sites map (open and closed)

• Silurian Aquifer
• Geology & depth of well from WCR*

• General Area
• Topography and groundwater direction
• Conduits to groundwater/sinkholes
• Land use 

Data for Well Selection

• While wells with well construction documentation were prioritized, wells without well construction documentation were also considered for sampling.



Well Construction Information System (wi.gov)

https://apps.dnr.wi.gov/wellconstructionpub/#!/PublicSearch/Index


173 Volunteers

48 without 
WDNR Well IDs

125 with WDNR 
Well IDs

4 incomplete well 
logs

121 complete well 
logs

6 completed below 
Niagara aquifer

115 completed within 
Niagara aquifer

32 within 1-mile 
orchard mixing site

87 within 1-mile of 
orchard

22 within 1-mile of 
active mine

28 within 1 mile of 
landfill

35 within 1-mile of 
RR open sites

45 within 1-mile of 
RR closed sites

173 Volunteers

51 within 1-mile 
orchard mixing site

124 within 1-mile of 
orchard

37 within 1-mile of 
active mine

35 within 1 mile of 
landfill

53 within 1-mile of 
RR open sites

62 within 1-mile of 
RR closed sites

Summary of Volunteers
as of 9/13/2023



Fall 2023 Selected Wells

MUNICIPALITY NO. OF 
VOLUNTEERS

MUNICIPALITY NO. OF 
VOLUNTEERS

CLAY BANKS 2 EGG HARBOR 9

FORESTVILLE 4 JACKSONPORT 9

BRUSSELS 2 BAILEYS HARBOR 9

UNION 1 GIBRALTAR 4

GARDNER 2 EPHRAIM 2

NASEWAUPEE 4 SISTERS BAY 1

STURGEON BAY 5 LIBERTY GROVE 14

SEVASTOPOL 15 WASHINGTON 4

• 89 Selected (sampled 9/25/23 - 10/12/2023)
• All wells were sampled for:

• PFAS (PFOA and PFOS)
• Bacteria (Coliform and E-Coli)
• Nitrate
• Chloride



Fall 2023 Selected Wells

MUNICIPALITY NO. OF 
VOLUNTEERS

MUNICIPALITY NO. OF 
VOLUNTEERS

CLAY BANKS 2 EGG HARBOR 9

FORESTVILLE 4 JACKSONPORT 9

BRUSSELS 2 BAILEYS HARBOR 9

UNION 1 GIBRALTAR 4

GARDNER 2 EPHRAIM 2

NASEWAUPEE 4 SISTERS BAY 1

STURGEON BAY 5 LIBERTY GROVE 14

SEVASTOPOL 15 WASHINGTON 4

• 89 Selected (sampled 9/25/23 - 10/12/2023)
• Select wells were sampled for:

• DACT screening for pesticides
• Arsenic
• Volatile organic compounds (VOCs)
• Polycyclic aromatic hydrocarbons (PAHs)



Sampling Methodology
• Collect PFAS and VOCS (if applicable) 
• Clean hands procedure
• Flame and Flush
• Bacteria, remaining analytes
• Place samples immediately in cooler of ice

• Locate well – add GPS
• Pressure tank and outdoor spigot
• Locate pressure tank
• Flush system



Sampling Methodology
• Collect PFAS and VOCS (if applicable) 
• Clean hands procedure
• Flame and Flush
• Bacteria, remaining analytes
• Place samples immediately in cooler of ice

• Locate well – add GPS
• Pressure tank and outdoor spigot
• Locate pressure tank
• Flush system



Interpretation of Results
• PFAS results are compared to:

• Wisconsin Administrative Code (WAC) NR 809 Maximum Contaminant Levels (MCLs) and;
• USEPA’s National Primary Drinking Water Regulations (NPDWR, proposed)

• Remaining analyte results are compared to:
• Wisconsin Administrative Code (WAC) Chapter NR 140 Enforcement Standards (ESs) and 

Preventative Action Limits (PALs)
• ES = maximum allowable concentration in groundwater/cleanup goal
• PAL = % of ES, used in facility design

• Values pertain to regulated facilities but serve as a reference for groundwater quality



• 89 Wells sampled
• 6 PFOS and 4 PFOA detections (~7%)
• ND – 10.9 ng/L

WELL PFOS PFOA PFOS + PFOA NR809 
MCL 

NPDWR UNIT

DC-07 0.91 ND 0.91 70 4 ng/l

DC-12 0.6 ND 0.6 70 4 ng/l

DC-32 3.8 2.3 6.1 70 4 ng/l

DC-43 1.5 1.7 3.2 70 4 ng/l

DC-70 2.9 10.9 13.8 70 4 ng/l

DC-90 1.1 1.3 2.4 70 4 ng/l

Results - PFAS

• 1 PFOA detections > EPA’s NPDWR

MCL = maximum contaminant level
NPDWR – National Primary Drinking Water Regulation
Black highlight = NPDWR exceedance
ND = not detected



• 89 Wells sampled
• 11 Coliform and 1 E-coli detections > PAL (~12%)
• Coliform= ND  - 21.3 MPN        E-coli = ND – 2 MPN

Results - Bacteria

WELL COLIFOR
M 

E-COLI NR140 
PAL

UNIT

DC-25 1 <1 0 MPN

DC-60 1 <1 0 MPN

DC-69 1 <1 0 MPN

DC-85 1 <1 0 MPN

DC-78 3.1 <1 0 MPN

DC-30 4.1 <1 0 MPN

DC-27 7.5 <1 0 MPN

DC-56 9.5 <1 0 MPN

DC-42 16 <1 0 MPN

DC-73 18.3 <1 0 MPN

DC-98 21.3 2 0 MPN



Results - Nitrate
• 89 wells sampled
• 61 detections (~69%)
• ND – 13.8  mg/L

• 38 detections < PAL (~62%)
• 21 detections > PAL (~35%)
• 2 detections > ES (~3%)

WELL NITRATE NR140 PAL NR140 ES UNIT

DC-61 10.2 2 10 mg/l

DC-90 13.8 2 10 mg/l

Red bold text = ES exceedance



Results - Chloride
• 89 wells sampled
• 89 detections (~69%)
• ND – 72.2 mg/L

• No detections > PAL (125 mg/L)



• Diaminochlorotriazine (breakdown of Atrazine)
• 80/89 Wells sampled
• 3 Detections < PAL (~4%)
• ND – 0.2 ug/L

WELL DACT 
SCREEN

NR140 
PAL

NR140 
ES

UNIT

DC-67 0.2 0.3 3 ug/l

DC-76 0.10 0.3 3 ug/l

DC-82 0.16 0.3 3 ug/l

Results – DACT Screen

UW-Stevens Point “Interpreting your DACT Screening Result"



WELL ARSENIC NR140 PAL NR140 ES UNIT

DC-31 3 1 10 ug/L

DC-41 2 1 10 ug/L

DC-55 1 1 10 ug/L

DC-69 30 1 10 ug/L

DC-87 2 1 10 ug/L

• Black underlined text = PAL exceedance
• Red bold text = ES exceedance

Results - Arsenic
• 61/89 wells sampled
• 15 detections (~25%)
• ND – 30 ug/L

• 10 detections < PAL (~67%)
• 4 detections > PAL (~27%)
• 1 ES detection > ES (~6%)



Black underlined = PAL exceedance

Results - VOCs
• 34/89 wells sampled
• 1 Detection > PAL (~3%)
• Methylene Chloride

WELL METHYLENE 
CHLORIDE

NR140 PAL NR140 ES UNIT

DC-42 1.9 0.5 5 ug/l



• 23/89 wells sampled
• 6 wells had one or more detections (~26%)

• 1 detection > PAL 

Results - PAHs

WELL CHRYSENE NR140 PAL NR140 ES UNIT

DC-86 0.021 0.02 0.20 ug/L
Black underlined = PAL exceedance



Aquifer Characterization



Aquifer Characterization



Notification of Results





Next Steps

• Finalization of Fall 2023 Sampling Report

• Spatial data trends

• Historical data trends

• Identification of secondary sampling locations

• Identification of secondary sampling analytes

• Meeting with Dr. Ken Bradbury and Dr. John Luczaj

Wellowner.org



Thank you

Questions?


