Health risks from consuming Montana groundwater, 20 years of
private well testing, and new programming

Land Grant
University
Mission
Dr. Adam Sigler
Extension Water Quality Specialist
Assistant Professor
Land Resources and Environmental Sciences Dept.
Montana State University
Talk coauthors: Mari Eggers, Nicklas Kiekover,
Gabrielle Jawer, Hendrick Moore
Funders
MSU Extension
Montana AWRA Montana Institute on Ecosystems

October 10t 2025 Montana Water Center



1. Well owner education: water suitability and groundwater protection
2. Centralized data resource: research and education m
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Human health risk from contaminants in water
US Safe Drinking Water Act

Maximum Contaminant Maximum Contaminant

LeveI Level Goals (MCLGs)

health risk vs economic compromise Strictlbased

Legally binding for public water supplies, not for private wells

Concentration BELOW the threshold is OK
Concentration ABOVE the threshold is NOT OK

Cumulative Risk Approach

Observed Concentration
Health Threshold

Hazard Quotient =

Cumulative Risk = Sum of hazard quotients for all analytes



Data and Methods

Data from: Montana Bureau of Mines and Geology (MBMG),
Groundwater Information Center (GWIC)

Analysis by HUCS8
Watershed (96)

Calculated median
concentration to
calculate hazard
guotients

Required a minimum
of 5 results per
analyte per HUCS8

Conducted extensive
sensitivity analysis
across scenarios of
thresholds and data
use filters



Cumulative Risk Results
MCLG-Ha (health) Thresholds MCL Thresholds

75% (38/51) of HUC8s have a CR >1 2% (1/51) of HUC8s have a CR >1



Results by Analyte

m

Consistent cross both top 5 lists
Arsenic

i 1. Fluorid
Uranium 1. [uorice

. U!'anium
‘ - -

Fluoride

Foundation for refined statewide education campaign



Testing Guidance on Well Educated Website












Extension Well Test Programs

~400-800 per year ~3000 per year ~8000 per year

Montana Extension West Virginia Extension Wisconsin Extension

Timing Always rolling One sample drop-off date Always rolling

Lab Private Lab On Campus

Certified Yes No Yes

Follow up Ad hoc phone/email; no meeting Public presentation Don’t think so
MSU Team’s Pilot Clinic Work

1. Madison Jefferson public facing clinic — October 2023
2. On campus analysis internal samples - March 2025
3. On campus analysis with public samples — October 2025 (happening now)



Madison & Jefferson County Well Test Clinic
Fall 2023

State and National Partners Local Partners %ﬁa Institute on Ecosvstems
MSU Extension Madison & Jefferson County Extension Y
] ) ) R Montana Water Center
MSU Environmental Health Madison Conservation District USGS for PFAS Testing
MSU Community Health Madison County Health
Montana Bureau of Mines and Geology Jefferson County Health
Montana Institute on Ecosystems Madison Valley Library

US Geological Survey

Program Outline (3 months)

Collect & Interpret &

Distribute Present to

Recruit Analyze Deliver Research

Kits Communities

Samples Results




Pilot Well Test Clinic
Madison & Jefferson Counties Fall 2023

Public Presentation of Results, Ennis, October 19th

1.
2.
3.
4,
5.
6.

Public Meeting Speakers

Adam Sigler (MSU) — Wells and Test Results

Mari Eggers (MSU)— Cumulative Health Risk

Sara Edinberg (MBMG) — Local Hydrogeology
Megan Bullock (MC) — Septic Systems

Tess Sobolewski (MSU) — PFAS testing opportunity
Adam Sigler (MSU) — Treatment, Testing, Summary




Pilot Well Test Clinic
Analysis on MSU Campus (internal) — March 2025

M MONTANA

STATE UNIVERSITY



Pilot Well Test Clinic

Analysis on MSU Campus (public) Sept-Nov 2025
-

Sample processing/analysis
Public workshop — Nov 17t"

Gallatin Pilot Sample Drop Off
October 6th
Monday this Week!




“The future was wide open”
(Tom Petty)

Questions?






1. Well owner education: water suitability and groundwater protection
2. Centralized data resource: research and education
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GWIC heading &

units

Analyte

Health

Thresholds
(USGS 2022)

Health Thresholds

Source

MCL
Thresholds

MCL
Source

RL cutoff

ND set value

As (ug/L)

arsenic

B (ug/L)

boron

Ba (ng/L)

barium

0.5
2400
1300

MCLG (RL)
WHO
WHO

10

2000

MCL

MCL

0.0001

0.05

0.08

Be (pg/L)

beryllium

4

MCLG

4

MCL = MCLG

0.005

Cd (ug/L)

cadmium

5

MCLG

5

MCL = MCLG

0.001

Cr (ug/L)

chromium

50

WHO

MCL

0.005

Cu (ug/L)

copper

MCLG

AL - MCLG

0.005

F (mg/l)

ﬂuonde

Mn (mg/I)

Mo (ug/L)

Ni (ug/L)

NO3-N (mg/l)

Health Advisor __:
_ HealthAdvisory [ |

nitrate

MCLG

MCL = MCLG

MCL = MCLG

0.01

0.0001

0.01

0.02

0.001

Pb (ug/L)

lead

AL

0.005

Sb (pg/L)

antimony

MCL = MCLG

0.001

Se (pg/L)

Sr (pg/L)

Tl (ug/L)

selenium

thallium

U (ug/L)

Zn (pg/L)

uranium

2000 HealthAdvisory | [ |

MCLG
MCLG (RL)

MCL = MCLG

0.005

0.07

0.01

0.01

0.001




Contribution/Value Challenges/Limitations

Summary - Broader Impacts

1. High detection limits on some
analytes produce a high
frequency of non-detect values

1. First statewide cumulative risk (CR)
assessment in the US

2. Higher CR using MCLG-Ha (health)
thresholds relative to MCLs

e attributed more to the lower threshold . .
values for some analytes (As, Ba, Cr, Pb, 3. Analysis is not on individual wells,

2. Many watersheds with
insufficient data to assess

Tl, U) SO mapping is at relatively coarse
e than to the 6 analytes lacking an MCL (B, watershed scale
Mn, Mo, Ni, Sr, Zn).
In Montana

1. Foundation for refined statewide
education campaign



Concern about risk based on source type

% “very concerned” about

contaminants in their well water
Human Sources = 68%
Natural Sources = 23%




Individual Participant Results




Results by Analyte



17010105
MOYIE: -
RIVE 17010103 7,

10020001 %, |
RED ROCK R..

-~ MADISON RIL..

=5 godoonz _ . 110060007
T ol ‘ . i T . ! GoosE
| o~ | - ; . 0050093 10050008 ] ] . 10050003
! RIVER ¢  17010206% E.D.IE MILK. A . ™, WILDHG BATTLE | mewom#én | 10050015 .. POBLAR % LARE ..
17010104 | ro & dgan001 [ ey 10050005, J 10050007 cRe.“.., 10050010 WATER,  ROCK CREEK. 10060084 RIV... |
KOQTEN.{\I | 17010101 5 . ST MARYS B 10030202 { ¥ 10020204 |  BAGE CREEK. LDDGECREEK F —COTTONWOOD], - 509.1.3 MILK ¢ “WEST FDR'K 10060006
BLWYAAK KOOTENAL y o S CUTBANKCR. ¢ 10050002 ) - AN FRE CHMAN .., 10050016,
17010219 eyt - T WILLOW .. MILK 3 e - . BIG MUDDY ... 8
RIVER oo - \ LMILK... BFW FRESNC & v 10050004 A . F‘OREUPINB +
ETILLWATER e | MARIAS LLk... Bl RS Y Joosoood L 7
e F W y H "
y o~ -.FMTHEF'D / | 17010207 10001 i S = b & FRESMNO f \ !
Aroioi0z L j \MIDDLE",  yio MEDICT. ’ BT A 10050012 / -
L 10030203 10050005 i N . P o
| ~FISHERCRE.. /Y 47010208, FGRKFLATHE-D MARIAS RIV.. [ eigsanpy.. | " . doesoeds o onspore ¢ MILC.Buw & S 10060001 o [~ fjo0enoos
% ' BLATHERD. . aTw = et B P JIDEDF'LES 7~ Ypzayer / WHITEWATER MISSOURL., BTW MISSOURL. ETW
SR ]  KERR & NFR, L., - N ) . i_c-l-moml. . CF'. - ok, MILK ] ;- POPLAR & FTPECK -1, ¥STH &prL,q_E:: -
17010213 L b 17010208 T 10030205 MISSOURL.. BTW o T = ; St
CLARK FORK.. ™ ] { SOUTH \ TETCN BULLWCK & MARIAS s .
BLW FLATHEAD | s CRMEL Lo . - 04
. / 7010212 1?010211. T f ™ ) MISSOURL., BTW N émgzﬂ f
- , FLATHEAD. .. hP'E 10030104 1 3 _ FTPECK & BULLWCK ’ - + REDW "
atw FLHD Lake TVER SUN RIVER..... ’ e . — b -y
- = f10030102 ¢ ' CREE.. PR L P / 10100004
: ; e f . . s - 10040205 -y 10040105 ~"% A
1??mm - £/ MssoURr. WMF‘RM-& ' ‘< | inoso0s™. MUSSELSHELL. +{ BIGDRYCR. ¢ % | " YELLOWSTORE.
CLARK FORK... .. \ LTL PRICKLY, . oo3oics B RATW iy BLW POWDER
FLHDTOBLKFT | e - / eaT | BOX ELD ~ 10040106 5
17010203 P ) [ s+ 10040103 CREEK : y . ;
BLACKFOOT ey i r JWDITH RN, N LITTLE DRY. g 18110204
7w . #L:;f}quo-iqs o o " ck..fﬁ?ggum
SMITH _FLATW r - ™ . v
— 1 RIVE.. -. e S el 10100002 £ Lot
T i i R e 10040202 Y BIG 10100001 "“}11&2&#
' 1 i MUSSELSHELL... BTW," } {
7010202 ) 0030101 ¢ Rz rsenn o PORORN v owsToNE _ CANNGNBALL .
S o PO G CLaRK FoRk, [ MISSOURL..ETWY 10040201 o - . BTWPWDR &BIGH, ; oo e T
| CREEK-FUINT ) av BLiFT - LTLPRICKLY & TF ™, & MUSSELSHELL . - i ' 4 { |
17010205 J 10020006 " e, ABV HLFBRD 2 \
BITTERRDOT. 1, L, BoULDER AL AT dnd B X . )
/ N | PN 1 ' . 1 .
- VELLOWSTOME. . ) \ v o .
L __ : ETW EIGH & ALK ! bog fo0s0z10, 5
o5 | ) . (MIZPAH = -
10020004 10020005 (] 10020008 f 10070004 10020102 ] 10110202 4
Y BIG HOLE R | JEFFERSON .} IGALLATINR. L~ 10070002 §  YELLOWSTONE... N . %&EE TONGUE . (RE.. /10090205 /BOX ELDER
) b YELLOWSTONE... /| BTW ALK & BRDG g { i X BLW HANGW ¢ 7 POWDER. . oF I_I'I'I'LE Mo
- - . BTW BRDG & REESE S~ | 100700087$0080015 | k; -4 A e
™, a ~ ':pRmR‘EJGHoRN BLw o \ [ _-
AN ) J1o0r000s ((CREE.,J YELLOWTAILY (/o) < | VR
i (STILLWATER. | 10070006 - e & f . {oos0208 1 ~"{o110201
| 10020002 } CLARK FORK... oy /10030101 000207 g !  LITTLE BEAVER -
/ } £ YELLOWSTONE/ 0080010 BIGHORN & _~ POWDER. v
_BEAVERHEAD..~1002000% - _1pa7idey oF \‘LWEDI'Nn 4 -1 o 3 " TONGUE... A L MPU..-DER 14120202
S RUBY RIVER, A L vAlowstone.§ LS ;AG':‘BE:'m %ﬂeﬁﬁﬂﬂ ABY HANGW / SELLEFOUR...
e, N _:_ - : A8V REESE CREEK. . BIGHORN
} 7 10020007



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Human health risk from contaminants in water
	Data and Methods
	Cumulative Risk Results
	Results by Analyte
	Testing Guidance on Well Educated Website
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Extension Well Test Programs
	Madison & Jefferson County Well Test Clinic�Fall 2023
	Pilot Well Test Clinic�Madison & Jefferson Counties Fall 2023
	Pilot Well Test Clinic�Analysis on MSU Campus (internal) – March 2025
	Pilot Well Test Clinic�Analysis on MSU Campus (public) Sept-Nov 2025
	Questions?
	Slide Number 18
	Slide Number 19
	19 Analytes
	Challenges/Limitations
	Concern about risk based on source type
	Individual Participant Results
	Results by Analyte
	Slide Number 25

