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Introduction

This delineation and assessment report is intended to meet the technical requirements of the
Montana Source Water Protection Program (DEQ, 1999) and the federal Safe Drinking
Water Act (SDWA) Amendments of 1996 (P.L. 104-182). Jeff McCleary, working under a
contract with Midwest Assistance Program prepared the final report. Jeff McCleary obtained
most of the information on land use and potential contaminant sources through personal
observation. Information on the well and vicinity comes from investigation by Jeff
McCleary, information provided by the Ravalli County Health Department, and from other
public sources.

Purpose

The purpose of this delineation and assessment report is to assess threats to the Town Pump
water supply using information obtained from local residents familiar with the surrounding
area and published reports. Delineation is a process whereby areas that contribute water to
aquifers or surface waters used for drinking water, called source water protection areas, are
identified on a map. Assessment involves identifying locations or regions in source water
protection areas where contaminants may be generated, stored, or transported and then
determining the potential for contamination of drinking water by these sources.



Chapter 1
Background

Public Water Supply Information

The community of Florence is located on the west side of the Bitterroot Valley in Ravalli
County in Western Montana about 30 miles north of Hamilton and 20 miles south of
Missoula. The Bitterroot River flows south to north approximately ¥ mile east of the
community. The elevation in Florence is about 3280 feet. The Town Pump is a filling station
and convenience store located on the west side of Highway 93 near the center of Florence,
MT. DEQ public water supply records indicate the water system serves 300 non-resident
persons through one (1) service connection. The Town Pump is classified as a Transient,
Non-Community public water supply because they serve 25 or more persons per day but do
not regularly serve the same persons for at least six months a year. Water demand is
approximately 3000 gallons per day assuming 10 gallons per day per patron (EPA, 1991).
The well is located northwest of the building, between the Town Pump and an office
complex. Sanitary wastes go to a septic system located south and west of the building.

The system is served by a well drilled in 1993 to a depth of 80 feet. The well log offers little
description of the material the well is drilled in other than suggesting that is finished in water
bearing sand and gravel. This would be typical of the unconfined alluvial material found
throughout the local area. The well is perforated from 65 to 70 feet. The static water level
was recorded as being 60 feet and the pumping water level is recorded as 67 feet, after
pumping at 20 gallons per minute for 1 hour. The well is grouted to a depth of 20 feet. A
submersible pump draws water from the 6-inch diameter well casing. The pump controls and
pressure tank are located in the basement of the building. No treatment is applied.

The Town Pump is required to monitor for nitrate and coliform bacteria. Nitrate levels
detected in the public water supply well within the past five (5) years have ranged from .41
to .84 mg/L, well below the maximum concentration level of 10 mg/L. No coliform bacteria
have been detected in routine monitoring in the past five (5) years.
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Delineation

Delineation

A 100-foot radius control zone and 1-mile radius Inventory Region were delineated for the
Town Pump as required for Transient, Non-Community public water supplies under the
Montana Source Water Protection Program (DEQ, 1999). The Control Zone is the most
critical area within which direct introduction of contaminants into the well or immediate area
can occur. The Inventory Region encompasses the area that water or contaminants can flow
to the Town Pump's well over a period of months to years.

Hydrogeologic Conditions

Florence is located on a terrace roughly 20-24- feet above the valley floor. Local vegetation
consists of evergreens, grasses and shrubs. Refer to the Vicinity Maps provided in Appendix
A. Florence is situated at an elevation of about 3280 feet above mean sea level (MSL).
Natural vegetation consists of evergreens, grasses and shrubs. The area is drained primarily
by Tie Chute and One Horse Creeks, tributaries to the Bitterroot River.

The geology of the Florence area is characterized by thick deposits of Tertiary and
Quaternary valley fill overlying Middle Proterozoic to Eocene bedrock. Bedrock is exposed
at the higher elevations in the mountains that border the Bitterroot Valley. The Sapphire
Mountains to the east are underlain by Proterozoic sedimentary rocks of the Belt Supergroup
and to a lesser extent, Cretaceous intrusives and associated metamorphics. The Bitterroot
Mountains to the west are underlain predominately by Cretaceous intrusive rocks and
associated metamorphosed Proterozoic sedimentary rocks. Early Tertiary volcanics occur
locally along the edge of the mountains (McMurtrey and others, 1972).

Unconsolidated to partially consolidated Tertiary deposits overlie bedrock throughout the
valley and are best exposed on the broad terraces that flank the Bitterroot River. In the
Florence area, these deposits are differentiated into those derived from the ancestral
Bitterroot River and those formed as alluvial fans (Lonn and Sears, 1997). The ancestral
Bitterroot River deposits (Oligocene to Late Miocene) consist of well-sorted, well-rounded,
well-stratified sand, pebbles, and cobbles with interbedded light tan clay and silt. The alluvial
fan deposits (Pleistocene?) form gently sloping terraces perched 200 feet above the valley
bottom. These deposits consist of poorly sorted, moderately stratified, boulders and cobbles
in a sandy silt matrix with abundant interbedded massive, micacaeous silt layers. The
Tertiary alluvial fan deposits generally occur as interfluvial remnants separated by younger
Quaternary fan and outwash terrace deposits.

The Quaternary deposits, including fan and outwash terrace deposits, flood-plain alluvium,
older boulder fans, and minor colluvium mantle Tertiary sediments in most of the study area.
The fan and outwash terrace deposits lie 5-25 feet above the valley floor and consist of well-
rounded, unweathered cobbles and boulders in a matrix of sand and gravel. These deposits
average 40 feet in thickness and are differentiated into older (Pleistocene) and younger (Late



Pleistocene) units (Lonn and Sears, 1997). The younger fans lie between and below and
dissected remnants of older fans and underlie much of the study area, including the town of
Florence.

East of Florence, the valley bottom is underlain by approximately 40 feet of Quaternary
(Holocene) alluvial and flood plain deposits. These deposits consist of well-rounded, well-
sorted gravel and sand with minor silt and clay. Clast lithologies represent rock types of the
entire drainage basin and were derived from reworked Tertiary and Pleistocene deposits. The
Quaternary alluvium overlies approximately 2000 feet of Tertiary valley fill (Noble and
others, 1982).

There is little consistency among the static water levels of local wells reviewed. Static water
levels range from 10 to 40 feet deep, with the most uniformity occurring with two (2) wells
finished at a depth of 60 and 63 feet having static water levels of 18 and 17 feet respectively.
These conditions seem to be consistent with the nature of an unconfined aquifer that has
multiple water water-bearing layers interacting with each other. Ground water flow patterns
based on measured water-level elevations in wells and on perennial stream elevations, are
generally from west to east toward the Bitterroot River. This suggests that recharge occurs in
topographically high areas, with discharge occurring to streams, wetlands and the Bitterroot
River flood plain. Precise locales of ground-water discharge to streams are difficult to
determine due to the complexity of conditions. It is anticipated that some south to north
influence may occur during times of runoff in the spring. However, this influence is more
likely to be most noticeable in the valley floor and should not significantly influence the
general west to east groundwater flow in the area of Florence. Groundwater flow direction
for the predominately unconfined aquifer in this area is also assumed to follow the ground
surface topographic relief (also west to east toward the Bitterroot River).

This aquifer can be classified as having a high sensitivity to contamination because the valley
fill sediments are semi-consolidated and the alluvium is predominately unconfined to semi-
confined.



Chapter 3
Inventory

Inventory

The Montana Source Water Protection Program (DEQ, 1999) requires that land uses and all
potential sources of nitrate and microbial pathogens be identified within the Control Zone
and Inventory Region of Transient, Non-Community public water supplies.

According to the information in the most recent sanitary survey for the Town Pump there are
no potential sources of pathogens or nitrate in the Control Zone. The following inventory for
the Town Pump Inventory Region is based on a windshield survey of the area surrounding
Town Pump and its well.

Florence is a rapidly developing bedroom community for Missoula. Land use in the vicinity
of the Town Pump is primarily light commercial and residential areas. The town of Florence
has no community sewer system so individual homes and businesses have their own septic
systems. Small businesses and the right-of-way for State Highway 93 also are within one (1)
mile of the public water supply well. Two (2) other gas stations, three (3) beauty shops, a
dentist office, car wash, and bank are among the nearby businesses.

There are no animal feeding operations or sanitary sewer mains within one (1) mile of the
Town Pump. Therefore, the only apparent significant potential sources of nitrate or
pathogens are septic systems.
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Susceptibility Assessment

Susceptibility of the Town Pump as defined in the Montana Source Water Protection
Program is high for pathogens and moderate for nitrate. The construction of a centralized
storm and sanitary sewer system for the community would dramatically reduce the
susceptibility of the aquifer to these sources and contaminants.
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Well Log



Montana Bureau of Mines and Geology -- Ground-water Information Center
Site Report for GARY INCE CONSTRUCTION

Location Information

GWIC Id: 134517 Source of Data: LOG
Location (TRS): 10N 20W 11 A Latitude (dd): 46.6425

County (MT): RAVALLI Longitude (dd): -114.0712

DNRC Water Right: Not Reported Geomethod: TRS-SEC
PWS Id: Not Reported Datum: 1927

Block: Not Reported Addition: EDENS ACRES #2
Lot: 2 Subdivision: Not Reported
Certificate of Survey: Not Reported Type Of Site: WELL

Well Construction and Performance Data (measurements are reported below land surface)

Total Depth (ft): 80.00 How Drilled: ROTARY

Static Water Level (ft): 60.00 Driller's Name: JEROME

Pumping Water Level (ft): 67.00 Driller License: WWC249
Yield (gpm): 20.00 Completion Date: Apr 06, 1993

Test Type: AIR Special Conditions: None Reported
Test Duration: 1.00 Is Well Flowing?: No
Drill Stem Setting (ft): Shut-In Pressure:

Recovery Water Level (ft): Well/Water Use: DOMESTIC

Recovery Time (hrs): Geology/Aquifer: Not Reported



Hole Diameter Information Casing Information

No hole diameter records were found. From| To | Dia | Description

-2.0| 80.0| 6.0|STEEL

Annular Seal Information Completion Information
From| To | Description From | To |Dia| Description
3/16X1
0.0/ 20.0[BENTONITE 65.0| 70.0| 6.0 HOLTE PE

Lithology Information

From | To Description

0.0/ 2.0(SOIL

2.0/ 17.0/SAND GRAVEL COBBLES

17.0| 41.0/SAND GRAVEL

41.0| 70.0|CEMENTED SAND GRAVEL

70.0| 80.0/ CEMENTED GRAVEL SAND

Well Notes
JEROME'S DRILLING FILE NO: 3657

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the
time and date of the retrieval. The information is considered unpublished and is subject to correction and review
on a daily basis. The Bureau warrants the accurate transmission of the data to the original end user.
Retransmission of the data to other users is discouraged and the Bureau claims no responsibility if the material
is retransmitted. Note: non-reported casing, completion, and lithologic records may exist in paper files at
GWIC.




Support Figures
Table 1. Methods and criteria for delineating source water protection regions for
PWSs.

If Your Source of Water Is: | Delineate | Method For T Mfir:imur‘{\ Dis|t?ance_ Vgluﬁso& Land
These Water | Each Region: ype of Inventory Required: - Lan
Protection g Uses; P&N - Pathogens and Nitrate sources
Regions
1.Ground Water that is either:
eUnconfined / Semi-confined |Control Fixed radius  |Distance - 100 feet
or- Inventory Fixed radius  |Distance - 1 mile
i Control Fixed radius Distance - 100 feet
eConfined Inventory Fixed radius  |Distance - 1000 feet
; i i One-half mile buffer extending upstream a
2.Ground Water that is Buffer Zone  Fixed Distance distance corresponding to a 4- Ol?l’ TOT but
hydraulically Connected to réot f'%o excﬁed '%en mll?jstﬂr thetnetar?stthmtake.
uffer will not exceed the extent of the
Surface Water vatershed.
One-half mile buffer extending upstream a
distance corresponding to a 4-hour TQT but
. . . not to exceed ten miles or the nearest intake.
1.Surface water Spill Response [Fixed Distance [Byffer ﬁNa" not exceed the extent of the
watershed.

Table 2. Source Water (Aquifer) Sensitivity Table.

High Source Water Sensitivity Moderate Source Water Low Source Water Sensitivity
Sensitivity

=Surface water and GWUDISW =Semi-consolidated Valley Fill =Consolidated Sandstone Bedrock
=Unconsolidated Alluvium (unconfined)|  sediments (semi-confined)  wDeep Fractured or Carbonate
sFluvial-Glacial Gravel =Unconsolidated Alluvium (semi- Bedrock
=Terrace and Pediment Gravel confined) =Semi-consolidated (confined)
=Shallow Fractured or Carbonate

Bedrock

Table 3. Land Use Types and Map Codes.

Land Use Type Map Code |Land Use Type Map Code

Unsewered residential UR Residential

Unsewered commercial uC Light Commercial




Table 4. Identification of Significant Potential Sources of Microbiological and Nitrate
Contamination.

Potential contaminant sources are designated as significant if they fall into one of the following categories:
1)Animal feeding operations.
2)Wastewater treatment facilities, sludge handling sites, or land application areas.
3)Septic systems.
4)Sewer mains.

Table 5. (MT SWPP Table 5). Significant potential contaminant sources for Florence

Town Pump
Source Contaminants Description Hazard Barriers Susceptibility
Rating
Septic Systems Pathogens and [Throughout Inventory Area | Moderate None High
Nitrates
Table 6. (MT SWPP Table 6). Hazard of potential contaminant sources
Source of Potential High Hazard Moderate Hazard Low Hazard
Water Contaminant Source
Surface Water All Sources Potential for direct Potential for Potential contaminant
(SW) discharge to Source |discharge to GW that| sources present within the
Water is hydraulically watershed
connected to SW
Ground Water All Sources Within 1 year TOT Between Over 3 years TOT
(GW) 1to 3 years TOT

Unconfined

GW Confined All Sources PWS well: no seal Other wells All wells (Inventory
through confining | (Inventory Region): | Region): sealed through
layer no seal through confining layer
confining layer
GW and SW Septic Systems More than 50 - 300 Less than
300 per sg. mi. per sg. mi. 50 per sq. mi.
GW and SW | Municipal Sanitary [More than 50 percent| 20 to 50 percent Less than 20 percent of
Sewer of region of region region
(percent land use)
GW and SW Cropped More than 50 percent| 20 to 50 percent Less than 20 percent of

Agricultural Land
(percent land use)

of region

of region

region




Table 7. (MT SWPP Table 5). Relative susceptibility to specific contaminant sources as
determined by hazard and the presence of barriers.

Presence Of Barriers Hazard Rating
High Moderate Low
No Barriers Very High Moderate
High Susceptibility Susceptibility Susceptibility
One Barrier High Moderate Low
Susceptibility Susceptibility Susceptibility
Multiple Barriers Moderate Low Very Low
Susceptibility Susceptibility Susceptibility
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