The Billings Aquifer

MBMG Ground Water Investigation Program

Zimmerman Trail
(1983)
Oil. Chuck Forsman

Elizabeth Meredith
AWRA
October 11, 2024

MonTANA BUREAU OF MINES AND GEOLOGY

Ground Water Investigation Program



The Billings Aquifer

MBMG Ground Water Investigation Program

Zimmerman Trail
(2024)
Google Earth

MonTANA BUREAU OF MINES AND GEOLOGY




Purpose

Nominated by the
City of Billings

= Evaluate the
ability of the
aquifer to sustain pF e
future S L B
groundwater
development

) P = - el s : i 2 ¥ T - [ studyBoundary
= Identify the & o eREe B T A oot s
: ; ) A — YearBuilt

extent and sourcefiii s ’ SR By T a0 I

1921 - 1940

Of nltrates in the : .> 7 | | | . | : WL : 1941 - 1960

1961 - 1980

study area. e 1 | o




Purpose

= Evaluate the
ability of the

aquifer to
sustain future
groundwater
development

= Identify the A e
extent and st BN Rs .o g Objectives ,
source Of hﬁ ‘ .5/« Groundwater quantity: ‘

- - . N 1] R e a. Identify and quantity groundwater recharge from
n Itrates In the SIPE. - § _ q s < natural sources and agricultural practices.
StUdy dred. ,ﬂ At i ‘ b. Develop conceptual and numerical groundwater

models to evaluate the effect on groundwater from land

i
: . . \
use change from agriculture to residential.
.~ Groundwater quality: Define the role of agriculture practices
MoNTANA BuREAU OF MINES AND GEOLOGY /. : - .. '§ v { aﬁd SCpth Systems Oﬂ groundwater qllahty. Ideﬂtlfy ﬁltfate i

distribution in groundwater and likely sources.

Ground Water Investigation Program



Ground Water Investigation Program

%/{

Eagle-Sandston

olluvium (weathering:

Rimrocks

———

s Qat3

v
e Rimrocks--

N
4&i

4

Qls

Geologic Units

[ aal

[Jac

[Jaat1

[ Qat2

[] Qat3

[]Qata

[ ats

ke

[ kot

[ km

|:| Kn

[ ke

[Jke

[ Kic

1 Kir
a




vionitoring vv |

4 o2 S S > F :
a = ' : T h A 2a T P " w
s ; = f Nt : ~,

T
GCameronjRark

79 Wells

Water level Fo S
monitoring
FIOUREHETSY S B e e G ], ST A
response to a % Bl . e

Baseline®

= e

variety ofland | b - o AR A
UseS i ' o ‘.-.j” 3 .v e ‘%Z-\"' ' » e Data Logger Wells

Water Sampling Wells

GWAAMON Wells
— QAT2 and QAT3 Contact

Weekly SWL Wells

MoNTANA BUREAU OF MINES AND GEOLOGY

Ground Water Investigation Program



3 F o % : T -4 : - - . =
' - % 3 A —, NN & = b= ‘_m;' £ =
' o e " CameronjPark{ss
RimroCkisEs S e

==un -"

*42 Surface | 4

e

vy

Capture |
stream, canal |
and drain

CQUﬂtny_,Club
A Surface water monitoring site
— — Abandoned Ditch
=== Canal
“w® Drain A DNRC
— Creek mon. site
=== Ditch
> Pipe
[JStudy Area

MoNTANA BUREAU OF MINES AND GEOLOGY

Ground Water Investigation Program



MonTANA BUREAU OF MINES AND GEOLOGY

Ground Water Investigation Program



Groundwater / Surface We

=8

{
#

Groundwater levels vs Ditch Stage

3122 4/0/22 a2 2N GLrra 316722 12/26/23 1413
107 —Rose Park well 301824 .
06 @ 3BWA Canal
o
1 QS ;
>

g 12 § =~
= | || ¥ &
: -
9 13 - : &?
@ &P
“3 14 ] I I | 4 -5
= / | \ =
g | | ; @
= 1} |
e
o i
@ “ | 2
(=) |

-
~J
.—-“-..-.-..p---.\
D WA
e ———
-

18 IR



Nitrate Concentrations

* Over 100 nitrate
measurements show
local influences on
groundwater quality

= Sources will be
investigated through
halogen ratios (Cl/Br)
and nitrate isotope
signatures
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Nitrate Isotopes
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Online Data

]

ABMG GIS Data Hub Site

(Authored by Ann Hanson, Hydrogeologist MBMG)

https://gis-data-hub-mbmg.hub.arcgis.com/
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Online Data

GIS Data Hub

Home  Geology  Geohazards  Water Resources  Environmental = Energy Resources  Mineral Resources

GWIP - Billings Groundwater Investigation Project

This web app provides collated groundwater and surface-water monitoring, water quality, and hydrogeological
map data for Billings, MT by the Ground Water Investigations Program (GWIP). The Billings area has experienced
sustained, consistent growth and urbanization for the last 60 years. To forecast the need for future city services
(water, sewer, and storm), city and county officials must have a better understanding of the replenishment of water

to the local aquifer contributed by agricultural irrigation and canal seepage, in addition to how land use change
will affect the shallow aquifer.

GWIP - Billings Groundwater Investigation Project

Locations and details about groundwater and surface-water monitoring sites, water quality
data, and hydrogeologic map data in Billings, MT.
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MBMG

NIBM ‘ Ground Water Investigations Program — GWIP
« Billings, Yellowstone County

Montans Burtas of Mines and Geology

City of Billings

Background

The Billings area has experienced sustained,
consistent growth and urbanization for the past
60 years. Most new developments are in areas
beyond city services and depend on wells for
drinking water and septic tanks for wastewater
treatment.

Project Goals

1. Identify and quantify groundwater recharge
from natural sources and agricultural practices.
Evaluate the effect on groundwater from land use
change from agricultural to residential.

2. Define the role of agricultural practices and
septic systems on groundwater quality. Identify
nitrate distribution in groundwater and likely i ? o ¢ i : 2 R
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“ B " ' Ground Water Investigations Program — GWIP
* Billings, Yellowstone County
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SCHOOL DISTRICT #2 * ROSEPARK SCHOOL Hourly Measurements
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Hydrograph and Precipitation Display

Quarterly Precipitation Departure for Southcentral Climate Division
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GWIC ID 301824

Aquifer
112YRT3 — YELLOWSTONE RIVER TERRACE-3

Name
SCHOOL DISTRICT #2 ROSEPARK SCHOOL

Location
Legal Description 0TN25E36CB
Latitude 45.78887
Longitude -108.56593
Geomethod SUR-GPS
Datum NADS83

Total Depth 40 feet
Water Level Range 8 to 17 feet below ground
Measurements 10619

Period of Record
4/19/2022 1:37:00 PM - 9/28/2023 9:30:00 AM

Data reported are water levels in feet below ground
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Ground Water Investigations Program — GWIP
Billings, Yellowstone County
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Model Construction

Study Area Boundary
“ [_] Sample Potential Groundwater Model G

n ey scenarios

Kji

1. Groundwater level response with time at the 60-year rate of
development (~320 housing units per year).

2.  Groundwater level response with time at an accelerated
Co development rate similar to 2021 (~410 housing units per year).

=3.  Effect on groundwater if irrigation canals are removed.

4.  Mitigation measures.
=T All of these assume residential development will displace flood
rr irrigated land and assumes no expansion of public water supplies.

Ground Water Investigation Program



140 acres/year __/

320 dwellings/year




= Brett Oliver
= 10:20 The Billings Water Budget

= Kurt Zeiler
= 12:40 Soil-Water Balance
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Thanks to our neighborhood partners:

SelFL S Bi"ings * Irrigation Canal
BI||IngS PARKS Companies

AND RECREATION | * Numerous private well

owners and businesses
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Contact: ——

Elizabeth Meredith

Montana Bureau of Mines and Geology
406-496-4599; EMeredith@mtech.edu
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