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Introduction

The Montana Department of Natural Resources and Conservation (DNRC) conducted a
limited-scope investigation during 1999 of groundwater conditions at the south end of the
Red Lodge Bench. The Red Lodge Bench, also known as the West Bench, is one of a
series of gravelly terraces or benches associated with Rock Creek and other streams
emanating from the Beartooth Mountains. This bench parallels the Rock Creek valley on
its west side. Our investigation focused on the uppermost portion of the bench, from the
mountain front to about five miles north of Red Lodge. The purpose of this study is to
briefly summarize available information on the Red Lodge Bench aquifer, and to measure
and document seasonal groundwater levels in the terrace gravel.

The area of interest has historically been an irrigated, rural setting. In recent years, the
area has been subject to subdivision, and land use on portions of the bench near Red
Lodge has become increasingly residential and commercial. Many, if not all, of the new
houses and businesses located on the bench rely on groundwater for their water supply.
Most wells on the bench draw groundwater from the gravelly terrace deposits.

Numerous irrigation ditches traverse the upper part of the Red Lodge Bench servicing
irrigated areas further north. Leakage from these canals and excess irrigation water are
believed to be principal sources of recharge to the terrace gravel aquifer. As the land use
shifts from irrigated agricultural use to residential and commercial use, groundwater
conditions in the shallow, gravelly terrace deposits may change.

Groundwater-level data collected from the study can be used in the future to help
determine whether changes in land use or in the operation of the canals impact
groundwater levels in the terrace gravel. If so, steps could be taken in an effort to
maintain the artificial recharge provided by canals to the terrace gravel aquifer. The well
inventory data and water level measurements collected as part of this project will be
permanently stored at the Ground Water Information Center (GWIC) maintained by the
Montana Bureau of Mines and Geology (MBMG) in Butte.
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Geologic setting

The bedrock below the Beartooth Mountain front consists of layered sedimentary rocks.
The Fort Union Formation underlies the Red Lodge vicinity. This formation is made up
of layers of shale, clay, sandstone, and coal.

During the glacial ages, glaciers formed in the Beartooth Mountains, carving and eroding
them. During several major warming periods, the glaciers melted, and huge quantities of
water, boulders, gravel and sand were discharged. Streams carrying these sediments
flowed out of the canyons onto the eroded landscape. As the streams slowed on the
flatter terrain, the heavy sediments were deposited, forming thick accumulations of
boulders, gravel, and sand near the main stream channels. Over time, several terrace
levels or benches developed alongside area streams.

Dale F. Ritter (1967) studied and mapped the terraces, or benches, in this area in detail.
Figure 1 is a map showing the distribution of the terraces. The terrace remnants furthest
from the present day streams, shown in black, are the oldest and generally the highest
terraces. The benches are arranged from oldest to youngest in the legend. The youngest
terraces (Pinedale Bench) along Rock Creek form the valley floor.

Figure 2 is a shaded-relief map at about the same scale as the map in Figure 1. The
shaded-relief map was generated from digital elevation data from the US Geological
Survey. On this map, older, rugged bedrock topography is apparent in the vicinity of
Luther and in the southeastern part of the map. The oldest terraces appear as isolated
plateaus. The younger terrace gravel forms a tongue of smoother topography on both
sides of Rock Creek that extends outward from the mountains. This is also apparent on
Figure 3, a print of an aerial photograph near Red Lodge.

Groundwater conditions

The Groundwater Inventory - Carbon County Montana, assembled by the Montana Water
Resources Board in 1969 provides some basic information about the geology and
groundwater of the area. This report includes information on all area aquifers, including
descriptions, groundwater quality data, maps, and photographs. In the description of the
terrace gravel, this report points out that while the upper surfaces of the benches are
relatively flat, sloping in a downstream direction, the buried bedrock topography
undoubtedly has abrupt variations in relief due to erosion prior to gravel deposition. In
other words, the thick gravel buries a landscape similar to that formed on bedrock to the
west of the terraces as shown in Figures 2 and 3. Consequently, the depth to bedrock
from the surface of the bench is variable.

The study area, shown in both Figures 2 and 4, includes the part of Red Lodge Bench
within Township 7 South, Range 20 East (T07S R20E). Groundwater beneath this

portion of the Red Lodge Bench has been developed largely in the past 30 years. There
are about 70 well records within the study area available from the Montana Bureau of



T7S!

T8S

T9S

A-l-\y

DISTRIBUTION OF GLACIAL AND TERRACE DEPOSITS OF THE MAIN STREAMS

M‘)‘V) an

A
p
q ¥
Aey ¢

0] | 2 3
TT1 ]

1
Scale |n Ma[es

N

GRAVELS OF MESA, SPRING CREEK,
AND NO! BENCHES

GRAVELS OF ROBERTS, COLEMAN,
AND NO.2 BENCHES

GRAVELS OF BOYD AND NO.3
BENCHES

GRAVELS OF RED LODGE AND
NO.4 BENCHES

GRAVELS OF PINEDALE BENCHES

TILL OF BUFFALO (B1), BULL LAKE (BL1),
AND PINEDALE (Pt) STAGES
PRZCAMBRIAN AND PALEOZOIC ROCKS
OF THE BEARTOOTH MOUNTAINS

HEADING IN THE EAST FLLANK OF THE BEARTOOTH MOUNTAINS, SOUTHERN MONTANA

Deposits of the tributary streams are not shown (see Fig. 1 for location),

Figure 1. Map of terrace deposits from Ritter, 1967.
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Figure 2: Shaded relief map of the vicinity of Red

Lodge showing terrace gravels and the study area.
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Figure 3. Aerial photograph of the Red Lodge area.

L] I:tl

APPROXIMATE SCALE, MILES

RED LODGE
BENGH - |
E f THICK TERRAC
YGRAVELS
[

BEDROCK

SURFICTAL « 77
“ DEPOSITS =

R

2 RED LODGE MO T@m-
i, SKI BESORT .



Figure 4. Map of the study area near Red
Lodge. Water features are shown in white.
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Mines and Geology (MBMG), where well reports are stored. Of these 70 records, only
three predate 1970. Most of these wells tap the terrace gravel aquifer, and most were not
drilled to the bottom of the aquifer. Some wells did encounter bedrock, commonly shale,
sandstone, and coal. As expected, the depth to bedrock on the bench is variable, ranging
from 15 to over 100 feet. Based on the records, wells on the Red Lodge bench average
about 50 feet deep, and depths to groundwater reported are largely in the range of 10 to
30 feet. Four wells yield over 300 gallons per minute (gpm). The average well yield of
all other wells on the bench is 37 gpm.

In contrast, some 120 well records are available for the area west of the terrace gravels in
the same township. These wells, many of which tap bedrock aquifers, have an average
depth of 146 feet, and the average reported well yield is 14 gpm.

Pumping tests have been conducted at several sites in 07S, R20E, on the terrace gravel
aquifer. These include one conducted by Harrison (1987) at a Red Lodge Country Club

Estates well, (NE %, SW Y%, Section 22), and two tests conducted by McKee Engineering,

one at a set of test wells on the Remington Ranch (SW ', NE ' Section 28), and one at
the Beartooth Redi-Mix gravel wash plant (SW Y%, SE !4, Section 16) (Smith, 1997). The
results of these tests indicate the transmissivity of the terrace gravel aquifer is in the
range of about 77,000 to 94,000 gallons per day per foot (gpd/ft). The wells were tested
with pumping rates in the range of 300 to 400 gpm. In general, the aquifer is able to
sustain pumping rates of this magnitude readily without any adverse effects to nearby
wells.

Groundwater level monitoring network

To gain further information about the aquifer, a set of wells was selected in which to
measure groundwater levels periodically over the course of a year. Most of these were
existing domestic and stock wells. Two were test wells for the Remington Ranch
subdivision. A field inventory was conducted at each selected well. Well records, if
available, were matched with the wells. Measuring points were established at each well,
typically either the top of casing or an access port, and their relation to land surface was
measured and recorded. Approximate elevations for the wells were obtained from
topographic maps. The locations of these wells are shown in Figure 4. Table 1 provides
some general information for these wells.

Groundwater levels were measured in the selected wells from December 1998 through
December 1999 about once a month. A water level and temperature-recording device
was installed in one of the Remington Ranch test wells (well WB04). The device is a
submersible pressure transducer and data logger that recorded pressure and temperature
every 6 hours.

Results

Groundwater level measurements are summarized in Table 2. Figure 5 shows the
configuration of the groundwater surface in the terrace gravel in February and July, 1999.






