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Section I: EXECUTIVE SUMMARY

The Town of Stevensville contracted with Professional Consultants, Inc. (PCI) in June, 2004, to
inventory and study the Town’s water supply, treatment and distribution systems and prepare a
Preliminary Engineering Report (PER) in conformance with the “Uniform Application for
Montana Public Facility Projects”. This PER is to provide background and support
documentation for applications to State and federal funding agencies for grant and loan funds to
accomplish the identified improvements. This is an update to the Town of Stevensville, Water
System Improvements, Preliminary Engineering Report, as Amended September 2007.

The Town of Stevensville’s current water system is in drastic need of upgrades. In addition to
significant sanitary deficiencies, non-conformance to Circular DEQ-1, and possible non-
compliance with EPA surface water treatment rules; the system is currently losing excessive
amounts of finished water to leaks in the distribution system. Based on 2008 production and
wastewater treatment plant flows these leaks are estimated from 60,000 to 390,000 gallons per
day during winter months, and may be higher during peak summertime use. The combination of
these deficiencies is making the system more expensive and difficult to operate, while only
providing marginal quantity and quality water to the Stevensville water system users. In
addition, the system is currently unable to meet required ISO fire flows. Based on the water
model all but 6 junctions failed to deliver adequate fire flow during peak day demands.

This report focuses on the Town’s water system and provides documentation of the needed
improvements. Alternative improvements for water supply, treatment, storage, transmission,
distribution system, and metering are addressed in this report. Alternatives and their associated
costs will be evaluated to address the following issues with the Town’s water system:

e Reduce risks to public health and safety.
¢ Install meters on all sources and services to encourage water conservation & account for
lost water.
e Correct deficiencies in the transmission and distribution system to minimize lost water
and provide adequate capacity for fire and peak day flows.
e Meet requirements of DEQ Circular 1, including:
o Source Capacity
o Water Quality
o Backup Power
o Storage Capacity
e Meet current EPA water treatment requirements

The following alternatives for each element of the water system are explored in this PER update:

Section I: Executive Summary Page 1
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A. Water Supply & Treatment
e No action
Other water supply systems
Rehabilitation of existing wells, infiltration gallery, and treatment plant
Identify new well site/sites
New or alternative surface water source and treatment plant

No action
Tank replacement in existing location
New storage tank with removal of existing tank

B. Water Storage
[ ]
[
[ ]
e New storage tank keeping existing tank

C. Water Transmission
e No Action
e Rehabilitate 8 water main in Middle Burnt Fork Road in place
e Replace 8” water main in Middle Burnt Fork Road in existing location
e New transmission main along alternate route
D. Distribution Improvements
e No action
e Full distribution replacement
® Main upsizing and looping of dead end mains
e Add additional pressure zone

E. Metering
e No action
¢ Install meters on all service connections and supplies, upgrade existing meters with radio-
read heads.

F. Recommended Improvements

The preparation of this PER was complicated since the Town of Stevensville is not completely
metered. The lack of accurate production and use data made differentiating between excessive
use and system losses difficult. Historic use records from other systems and estimations from
Stevensville’s metered data were used to project expected demands on the system now and as
leaks are repaired. However, due to the unknown leaks in the system, some improvements, such
as storage, are better left alone at this time until more accurate information is available to
properly size the improvements, as considerable cost savings may be realized by reductions in
the average day flows.

The recommendations of this PER include the following improvements:

Section I: Executive Summary Page 2
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¢ Install remote read water meters on all services served by the Town, in order to account
for all water sold by the Town, and move to monthly billing.

® Move the Town’s water supply from the infiltration gallery and scattered wells to a
consolidated well field at the Twin Creeks Well Field site. This will allow for all
sources to be controlled, treated, and metered at one location, and will provide for better
protection of the source supply.

e Abandon the existing 8" cast iron water main in Middle Burnt Fork Road from the
existing reservoir to Park Street, and install a 16” transmission main from the Twin
Creeks Well Field to Town along ALC way connecting at the intersection of Park and 50
Street.

® Improve the distribution system in Town to provide a 12”7 “backbone” along Church
Street to deliver fire and peak flows to Downtown and the School. Loop existing water
mains on the north side of Town to increase flows and improve water quality on dead
end mains.

¢ Install Pressure Reducing Valves (PRV) and a booster station to serve the east end of
Town, reducing dangerously high water pressures on the west side of town to less than
100 psi and increasing the marginal pressures in the Creekside Meadows subdivision.

It is recommended that improvement of the Town’s storage facility is delayed until accurate
information is available from monthly water metering to determine actual water usage of the
Town, and leaks are reduced to lower the overall storage requirements of the system.
Considerable savings will be realized by the Town, and potential problems associated with an
oversized storage tank will be avoided by delaying the design and construction of new storage
facilities.

G. Project Cost Summary

It is estimated that this project will cost approximately $4,220,831 to complete Phases II and III
of the project. Additional funds will be required to complete Phase IV which includes the
upgrades to the storage facility. A breakdown of project costs and secured funding for Phases II
& III is shown below:

Table 1.G.1 Project Cost Summary

PHASE II IMPROVEMENTS
Water System Improvements Phase II Scope of Work and Estimated Costs
Description Estimated Cost
Meter Installation $ 243,072
Engineering & Contract Administration $ 24,026
Contingency $ 24,307
Metering Total $ 291,405
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Transmission Main Installation $ 852,863
Road Repair $ 108,723
Engineering & Contract Administration $ 144,238
Contingency $ 96,159
Transmission Main Total $ 1,201,983
Phase II Improvement Summary
Meter Improvements $ 291,405
Transmission Main Improvements $ 1,201,983
Total Phase II $ 1,493,388
Phase II Funding Summary
Meter Improvements - USACE/WRDA 2008 $ 175,000
Transmission Main Improvements - USACE/WRDA 2008 $ 487,500
Total Phase II Funding Secured $ 662,500
Phase II Funding Needed
Total Phase II Funding Needed | $ 830,888
PHASE III IMPROVEMENTS
Water System Improvements Phase III Scope of Work and Estimated Costs
Description Estimated Cost
Water Supply Well Installation $ 380,000
Pumphouse & Treatment $ 396,250
Engineering & Contract Administration $ 116,438
Contingency $ 77,625
Water Supply & Treatment Total $ 970,313
Distribution System Improvements $ 1,537,183
Decommission Infiltration Gallery $ 70,000
Engineering & Contract Administration $ 241,077
Contingency $ 160,718
Distribution System Improvements Total $ 2,008,979
Pressure Reducing Valves & Booster Station $ 165,000
Engineering & Contract Administration $ 12,750
Contingency $ 16,500
PRV & Booster Station Total $ 194,250

Section I: Executive Summary
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Phase III Improvement Summary

Water Supply & Treatment Improvements $ 970,313
Distribution System Improvements $ 2,008,979
Pressure Reducing Valves & Booster Station $ 194,250
Total Phase 11 $ 3,173,541

Phase III Funding Summar

RRGL 2008 $ 100,000
TSEP 2008 $ 500,000
Total Phase II Funding Secured $ 600,000

Phase III Funding Needed

Total Phase II Funding Needed | $ 2,573,541
PROJECT SUMMARY

Total Project Cost $ 4,666,929

Total Project Funding To Date $ 1,262,500

Total Funding Needed To Complete Project $ 3,404,429

H. Project Cost per User

Based on the above cost estimates and the Water and Sewer Rate Study performed by HDR
(included in Appendix E), the following increases in rates are expected from this project through
2014 if no additional grant funds are available:

Table I.H.1 HDR Recommended Rate Increases

Projected Rate Increases w/o Additional Grant Funding
2010 40.0%
2011 30.0%
2012 3.0%
2013 3.0%
2014 3.0%

Based on current interest rates, loan terms, and the potential to receive approximately 40% grant
the Town of Stevensville wishes to pursue funding from USDA Rural Development, if available.
Based on 60% loan and 40% grant from USDA Rural Development a rate increase of
approximately $10.40 per EDU could be expected including a 10% contingency to cover the
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required debt service. Under this funding scenario the estimated monthly water rates would be
as follows for each service size.

Table 1.H.2 Estimated Rate Increase with 40% Grant Funding

Expected
Meter Size Current Monthly Rate Monthly Rate
3/4 Inch (1 EDU) $19.27 $29.67
1 Inch (1.79 EDU) $34.35 $52.97
1-1/2 Inch (4 EDU) $76.56 $118.16
2 Inch (7.14 EDU) $136.53 $210.79

I. Project Implementation

It is the goal of the Town to proceed with these improvements as soon as possible. However,
additional funding is required to bring this project to a successful completion. Based on
discussions with USDA — Rural Development and TSEP, This project has the greatest chance of
success if Phases II & III are completed simultaneously. The estimated funding required to
complete Phases II & III of this project is $3,404,429. Current funding would allow for the
design and bidding of the project to be awarded by March, 2010.

Based on the above projected user rates, obtaining the remaining funds required for the project
from USDA - Rural Development with 60% loan and 40% grant would allow the Town to
complete the water project without excessive increases in rates. It is our understanding that the
PER must be approved by USDA Rural Development and construction contracts awarded by
March 2010 to receive funds.

The Town, with the help of John Anderson, has worked diligently over the last year to obtain a
well field, perform a hydrogeologic investigation to determine the quantity and quality of water
available, obtain easements for required transmission main routes, and determine the financial
health of their water system funds.

However, in order to achieve the extensive goals and fulfill the water system needs of this
growing community, the Town must continue to improve their metering data, continue leak
detection, and repair any leaks found in the distribution system to achieve the reductions in lost
water set forth in this PER. Accurate metering data and extensive leak reductions will allow the
Town to proceed to Phase IV and complete their water system improvement project.

It is this PER’s recommendation that the Town move forward with the improvements as

proposed by obtaining the funding from USDA — Rural Development. A PER update addressing
the storage tank will be prepared at a later date to address Phase IV - Storage.

Section I: Executive Summary Page 6
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Section II. PROBLEM DEFINITION

A. Existing and Planned Service Area.
1. Location

The Town of Stevensville is located in the Bitterroot Valley in the northern portion of Ravalli
County approximately 25 miles south of the City of Missoula in western Montana. It is situated
on a valley plain bounded on the west by the Bitterroot Mountains and on the east by the
Sapphire Mountains. Next to Hamilton, it is the second largest of 10 communities within Ravalli
County. Stevensville is on the east side of the Bitterroot River and east of US Highway 93. The
Town is located at 46 degrees 30.57 minutes north latitude and 114 degrees 5.77 minutes west
longitude.

The Stevensville Planning Area for this study encompasses the present Town Limits and
unincorporated county areas to the northeast, east and south, and is comprised of about 1,438
acres (2.25 square miles). In this area there is sufficient land to support the future growth of the
Town. Growth is currently occurring in this area and is expected to continue during the planning
period. The Planning Area includes the extended zoning district as adopted by ordinance of
February 8, 2007, as well as other areas of logical extension of municipal services. Further
expansion to the west is constrained by the Bitterroot River and its associated floodplain. A map
of the Planning Area is shown below in Figure [.A.1.

Figure I.A.1 Water System Planning Area

T o
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S
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Tewn of Stevensville
Water System Improvements
Yicinity Map
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Prelossional Consullants Ins.
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2. Physical Characteristics of the Area

2.1 Geology:

According to information in the book ‘Roadside Geology of Montana ”by David Alt and Donald
W. Hyndman, the principal geologic elements deeply underlying the Stevensville area are granite
rocks of the Idaho Batholith. Overlying the basement rock are valley fill sediments of the
Renova formation, eroded off the Bitterroot Mountains to the west. Atop this are more
geologically recent sediments from successive washouts from Glacial Lake Missoula during
several cycles of heavy glaciation followed by periods of melting and catastrophic flooding.
These sediments have been reworked and redistributed by the Bitterroot River during more
recent geological history.

Stevensville sits on a low terrace adjacent to the relict flood plain of the Bitterroot River, which
meandered widely during recent geological history.  Surface deposits underlying the area
consist of alluvium of modern channels and flood plains (quaternary) consisting of well-rounded
gravel and sand with lesser amounts of silt and clay.

2.2 Topography:

The surface topography of Stevensville is relatively flat sloping from east to west towards the
Bitterroot River at about 1 to 2 percent. The average surface elevation of the Town is
approximately 3,370 feet MSL. A topographic map of the planning area is included in Appendix
A.

2.3 Soil Types:

The majority of the Town of Stevensville, particularly the northern, central and southern portion,
is situated on soil classified as Dominic Cobbly Loam (NRCS mapping symbol “Da”) on slopes
less than 2%. This soil type is described as shallow, gravelly and cobbly, loose sandy soils that
occur on low fans and terraces on the east side of the Bitterroot Valley. This soil type is
characterized by very dark grayish-brown, coarse, porous surface soils and dark grayish-brown
cobbly or gravelly sandy loam subsoils. These soils have very rapid permeability. Depth to
groundwater normally ranges from a high of 9 feet below the land surface (BLS) to more than 30
feet BLS.

The northeastern portion of the Town and some areas southeast of the Town are situated on soils
of the Corvallis Series (NRCS mapping symbols “C3u” and “C3r”). Soils in this series are
described as loam or silt loam to the depth of 48 inches and underlain by sands or mixed sands
and gravel with high permeability (6.3 to 20.0 inches per hour). Depth to seasonal groundwater
in these areas is indicated at only one to two feet BLS.

Soils in the western portion of the Town at the edge of the Bitterroot River floodplain and in the
eastern segment of the planning area, generally outside of the existing Town limits but within the
planning area, consist of the Grantsdale Series (NRCS mapping symbols “G2n” and “G21").
This soil series consists of loam and cobbly loam of low permeability in the upper part and sand,

Section II: Problem Definition Page 8
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gravel and cobbles of high permeability in the lower part of the soil profile. Seasonal
groundwater is reported as being 2 to 5 feet BLS.

A soils map of the area is included with the Environmental Checklist in Appendix B.

2.4 Groundwater:

As noted above under soil types, groundwater depths in the area around Stevensville are
relatively shallow. Thus, dewatering of pipeline trenches and structure foundations will likely
be required during the construction of system improvements.

A review of well logs in the area indicates that typical depths to groundwater are in the range of
3 to 20 feet BLS. The depth to groundwater also varies with the irrigation of the surrounding
land with high groundwater being reported during the months of more intense irrigation of
nearby farmlands in June, July and August. The general direction of groundwater flow
underlying the area is to the west towards the Bitterroot River. The river surface generally
represents the governing “line sink” relative to groundwater levels and localized hydrogeology.

2.5 Surface Water:

The Bitterroot River is the primary surface water body in the area and is located at the western
fringe of the Stevensville planning area. Waters in this river are classified by MDEQ as “B-1"
and are considered suitable for drinking after conventional treatment. Other suitable uses under
this classification include bathing, swimming and aquatic recreation, growth and propagation of
salmonid fishes and aquatic life, waterfowl and furbearer habitat, and agricultural and industrial
water supply. Flows in the river vary primarily in response to rainfall and snowmelt from the
surrounding mountains. In addition, flows in the river are regulated to a considerable extent by
the Painted Rocks Reservoir, located on the West Fork of the Bitterroot River upstream of
Conner, Montana. In addition to this base flow, four (4) other major tributary streams (Sleeping
Child Creek, Skalkaho Creek, Blodgett Creek and Bear Creek) contribute substantial flows
upstream of Stevensville.

Flows from the river and some of the primary tributary streams are diverted into irrigation
ditches to support agricultural activities in the valley. The Supply Ditch is the primary irrigation
ditch within the Planning Area and runs from south to north through the Town of Stevensville.

Within the Planning Area there are two smaller tributaries of the Bitterroot River that are of
significance, Mill Creek and North Swamp Creek. The Town of Stevensville obtains a
substantial portion of its raw water supply indirectly from these two streams by means of a
subsurface infiltration system (see map in Appendix A) of tile pipe laid parallel between the two
creeks. A direct discharge from North Swamp Creek is available in winter months. MDEQ
considers the water from this source to be “groundwater under the direct influence of surface
water” and therefore subject to EPA Surface Water Treatment Requirements.
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2.6 Climatological Information:

Climatological information for the Town of Stevensville is summarized in Table I1.2.6.A. The
information in this table was obtained from the National Climatic Data Center (NCDC) in
Asheville, NC and covers the period from 1911 to 2004. Average annual precipitation is 12.56
inches, which places Stevensville in the “semiarid” category. On an annual average basis, the
average maximum temperature is 58.5°F and the average minimum temperature is 31 °F.

TABLE 11.2.6.A

LOCAL CLIMATOLOGICAL SUMMARY FOR STEVENSVILLE, MONTANA (247894)
Period of Record Monthly Climate Summary

Period of Record : 8/23/1911 to 6/30/2004

Year
Average Jan | Feb | Mar | Apr | May [ Jun Jul [ Aug | Sep | Oct | Nov | Dec | Avg

Max. Temp.
(F)
Min. Temp.
(F)
Total Precip.
(in.)

Total
SnowFall (in.)

33.1 | 39.7 | 488 | 59.5 | 68.0 | 752 | 84.8 | 83.4 | 72.1 | 59.1 | 433 | 34.6 | 585

149 | 19.0 | 245 | 30.6 | 37.4 | 440 | 47.1 | 453 | 38.1 | 30.5 | 23.1 | 17.0 | 31.0

1.07 | 0851 0.78 | 0.83 | 1.49 | 1.65 | 0.87 [ 0.90 | 1.07 | 0.88 | 1.06 | 1.09 | 12.56

7.7 5.8 4.1 0.4 0.1 0.0 0.0 0.0 0.0 0.2 3.0 59 | 273

Snow Depth
(in.)

Percent of possible observations for period of record.
Max. Temp.: 98.4%, Min. Temp.: 98.3%, Precipitation: 98.7%, Snowfall: 47.2%, Snow Depth: 48.3%

2.7 Floodplains:
Appendix A includes the FEMA floodplain map for the Planning Area. The Planning Area and
the proposed improvements are located outside of the 100-year floodplain of the Bitterroot River.

2.8 Vegetation and Wetlands:

In view of the fact that Stevensville is the oldest permanent settlement in Montana, dating back
to 1841, most, if not all of the original native vegetation within the existing town limits has been
replaced with cultivated varieties of trees, shrubs and grasses. Outside of the existing town
limits and within the eastern extent of the Planning Area, homesteads and small farms with
irrigated hay fields or grassy rangelands spread out beyond the Town. For the most part, native
grasses and other indigenous herbaceous plants have been replaced with hay and alfalfa fields.
With the exception of scatted groupings of pine and fir trees, there are no real stands of native
timber left within the Planning Area. Trees mainly consist of Cottonwoods and scattered fruit
bearing trees (mainly apple, pear and plum trees) which are generally found along the edges of
the creeks and man-made irrigation ditches where there is sufficient year- round moisture to
sustain vibrant growth.
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Wetlands within the Planning Area are generally found within the floodplain of the Bitterroot
River and immediately adjacent to area creeks. These wetlands are generally confined to the
edges of these streams or in isolated pockets were groundwater levels are at or near the surface.
Substantial wetland areas along with highly valued waterfowl habitat are found mainly within
the confines of The Lee Metcalf National Wildlife Refuge which is located just north of the
Planning Area. This refuge contains a diverse combination of wetland types and forested river
bottom habitat and is highly protected from any disturbances or perturbations by man.

3. Environmental Resources Present

3.1 Uniform Environmental Checklist:

As a prelude to the formulation of this PER, information on the environmental resources present
in the Planning Area was collected, and anticipated impacts to the resources from the proposed
projects were summarized in the Uniform Environmental Checklist (UEC). Included with the
checklist was a narrative summary of the proposed project which is further detailed in this PER.
This information was then submitted to local, regional, state and federal agencies for comments
on the project. A copy of the checklist with the accompanying narrative and agency comments
received are included in Appendix B. This information is used in part to determine if any
environmental resources will be impacted by the project. Potential impacts along with any
mitigation measures, where pertinent, are discussed in the following subsections with frequent
reference to the UEC and the individual agency responses found in Appendix B.

3.2 Historical and Archeological Resources:

Saint Mary's mission, located at the end of 4th Street in the Town of Stevensville, was the first
Catholic Mission in the northwest and the first permanent white settlement in Montana. The
Mission was established in 1841 by Father Pierre DeSmet, who came to the Bitterroot Valley in
response to requests for "Black Robes" by various Indian tribes of present-day Montana and
Idaho. The mission complex includes the chapel/residence, Father Anthony Ravalli's log house
and pharmacy, Chief Victor's cabin and the Indian burial plot. All buildings have been restored
to the 1880 era and are furnished with items built by Father Ravalli, Montana's first medical
doctor. Chief Victor's cabin is restored as an Indian museum. Nearby DeSmet Park was
dedicated in 1991 to commemorate the 150th anniversary of the establishment of St. Mary's
Mission.

Also included in the complex is The Stevensville Museum. This facility features the early
growth and development of the Bitterroot Valley with displays of artifacts, pictures and
information panels regarding the history of the American Indian population (the Salish Indians),
the Lewis and Clark Corps of Discovery expedition through the valley in 1805-1806, the arrival
of Father DeSmet in 1841, the establishment of the earliest mission in what is now Montana, the
development of Fort Owen as one of the earliest trading posts and the history of Stevensville
itself.
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This historic Catholic Mission complex along with Fort Owen will not be impacted by the
activities associated with the subject project. The response from the State’s Historic Preservation
Officer (SHPO) to the Environmental Checklist regarding this PER is included in Appendix B.
It indicates a low likelihood of significant impact to both archaeological and historical resources
for the proposed project due to the fact that virtually all actions will be conducted in previously
disturbed areas.

3.3 Fish, Wildlife and Endangered Species:

During the preparation of the UEC, the database of the Montana Natural Heritage Program was
checked for the presence of sensitive animal, fish or plant species within the Planning Area. No
conflicts relative to the proposed project were noted.

The response received from the US Fish and Wildlife Service, USDI indicated that there are
three (3) threatened species that may occur in the Planning Area, namely, the Canada Lynx, The
Bull Trout and the Bald Eagle. In addition, the Gray Wolf, considered to be a nonessential
experimental species introduced into the area, and the Yellow-billed Cuckoo, a candidate
threatened species, may also occur in the area. The response indicated that, considering the
nature, scope and location of the project, this agency does not anticipate adverse impacts to any
federally listed threatened, endangered, candidate or proposed species or critical habitat.

3.4 Agricultural Land:

The Planning Area includes many agricultural parcels. The principal agriculture activities
conducted within the Planning Area are the raising and pasturing of livestock, primarily cattle
and horses, and hay cropping on irrigated lands. Eventually, the upgrade and expansion of the
Town of Stevensville’s water system will permit nearby agricultural lands to be developed as
residential or commercial use. Overall, higher density development on lands provided with
municipal level facilities will require less of the available land area and will ultimately serve to
reduce impacts on agricultural lands throughout the general area.

The improvements proposed by this PER are primarily replacements or upgrades to existing
facilities and do not directly impact agricultural lands or uses. However, the new transmission
main route and the well field location on the south side of Middle Burnt Fork Road will result in
the loss of approximately 4-6 acres of farmland/grazing land. The removal of this relatively
small amount of land from agricultural use will have minimal impacts on agricultural activities in
the area as sufficient useable fallow agricultural land is available to compensate for the minor
loss.
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3.5 Surface Waters, Floodplains and Wetlands:

The improvements proposed by this PER do not adversely impact any surface waters, floodplains
or wetlands. All work will be conducted away from surface waters, outside of the 100-year flood
zone and away from area wetlands. There is potential for one (1) stream crossing by a new water
transmission main programmed as a part of this project. However, the stream is conveyed inside
a culvert at the point of crossing and the line will be installed under the culvert thereby
eliminating any impacts to the stream itself or to wetlands within the confines of the streambed.

Preliminary comments received from the Helena Regulatory Office of the US Army Corps of
Engineers (USACE) indicated that they thought that the proposed new well site may be located
in wetlands. Wetland delineation was completed for the Twin Creeks Well Site by PCI in March
of 2008. The delineation concluded that the wetlands associated with Robertson Creek were
jurisdictional wetlands and would require a USACE permit if disturbed. Ideally the new water
transmission mains will be conveyed through the proposed Twin Creeks Subdivision and not
disturb the wetlands on the north side of the well field.

3.6 Groundwater:

Groundwater under the Planning Area is known to be plentiful and generally of good quality.
The near surface waters are seasonal and supported by summer irrigation of integral and
surrounding pasture lands and hayfields.

Water quality testing of Stevensville’s municipal drinking water supply both from the infiltration
gallery and from the wells has not indicated any persistent or recurring water quality issues.

4. Growth Areas and Population Trends

According to U.S. Census Bureau statistics, the Town of Stevensville had an estimated
population of 1,984 persons in 2008. The year 2000 census population was 1,553 and the year
1990 census population was 1,221. There was a 27.2 percent increase in population over the
decade from 1990 to 2000 and a 3.5% annual increase from 2000 to 2008. By the same token,
Ravalli County in general posted a 44.2 % growth rate over the decade from 1990 to 2000, for a
3.7% compounded annual growth rate. Projections by the Montana Department of Commerce
project a 77.8% population increase for Ravalli County from the 2000 census to the year 2030,
this works out to an average increase of 1.9% per year. The population growth in the Town is
expected to mirror population growth throughout Ravalli County as a whole. The twenty-year
growth projection for Stevensville is shown graphically in Figure II.A.4. Growth trends are such
that future growth of the Town is expected to be primarily towards the east and south where
there is available suitable land for development. Based on the above projections and current
population estimates a population of 3,025 persons is forecast for the Planning year 2030.
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Figure I1.A.4 Town of Stevensville Population Projections
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B. Evaluation of Existing Facilities.
1. Schematic Layout

As shown in Appendix C, the existing water system for the Town of Stevensville is generally
bounded by the Middle Burnt Fork Road on the south; the Bitterroot River floodplain on the
west; the Eastside Highway on the north; and Logan Road on the east. The water system

presently serves a few connections outside the Town limits, along the Burnt Fork Road.

The existing water system includes the following components:
1) Supply from 3 groundwater wells
2) The Swamp / Mill Creek infiltration gallery (Appendix A)
3) Rapid sand filter for the infiltration gallery with chlorine disinfection
4) 435,000 gallon concrete storage reservoir
5) 10,000 feet each of 8" and 10" supply mains from reservoir to Town
6) 12.3 miles of 4", 6", 8" and 10"distribution piping
7) Corrosion control by ortho-phosphate fed at Well No.1 and treatment plant

Section II: Problem Definition
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2. History

The Town of Stevensville’s water supply was constructed in 1909 with over 6.2 miles of 4", 6"
and 8" wooden water pipe and a small concrete reservoir located between Mill Creek and North
Swamp Creek. The Town appropriated 5 cubic feet per second (CFS) from North Swamp Creek
that fall and the $20,035 construction cost was paid with a voted bond. Water rates were set in
December, 1909 at $1.00 per residence and $1.50 for restaurants and saloons per month. Livery
barns and hotels were charged $3.00. Although the wooden pipe is no longer in use, sections of
the 8" main still remain under Middle Burnt Fork Road.

In the 1930's, an infiltration system was constructed that gathers shallow groundwater from
below the surface of the fields between Mill and North Swamp Creeks. Initially, a total of 8,134
linear feet of drainage pipe was installed generally parallel to North Swamp Creek with the intent
of capturing and routing subsurface flow down to the municipal reservoir. Three (3) concrete
caisson collector wells were constructed approximately 1,200 to 1,500 feet upgradient of the
reservoir. Collector Well #3 receives water from approximately 6,100 linear feet of drainage tile
along North Swamp Creek. Collector Wells #2 & #3 are connected by approximately 200 linear
feet and 425 linear feet of drainage tile to Collector Well #1.

A number of modifications and improvements have been made to this original system, including
the addition of 443 linear feet of new drain pipe in 1974. This additional drain pipe is connected
to Collector Well #3 and consists of a 14.5 foot deep trench filled with 8.5 feet of 3/4" washed
gravel over a 10" perforated pipe oriented roughly perpendicular to Mill and North Swamp
Creeks. The original 6,100 feet of drain tile was disconnected from the Collector Well #3 and
was left to drain into the gravel filled trench. As the original drain pipe does not have any
systematically applied surface water, the origin of flow in this part of the system is subsurface
groundwater. While the 1974 drain improvement was also intended to capture groundwater, at
present the principal source of water is from applied surface water infiltrating into the newer 443
linear feet of line connected directly to Collector Well #3.

Originally the raw water collected from the subsurface infiltration system was delivered to a
large concrete storage tank at the water treatment plant site, and then piped to Town in an 8"
wooden pipe. The wooden main was abandoned in about 1936 when the cast iron pipe was
installed. The 8" cast iron pipe is generally on the north edge of Middle Burnt Fork Road and this
pipe has “leaded hub” joints which fail on occasion and require excavation to repair. These joints
are fairly “rigid” and ground movement from heavy traffic loads may cause them to separate and
fail. In 2006 Hughes Supply performed a leak detection survey and found numerous leaks along
the cast iron main near the railroad crossing on Middle Burnt Fork Road estimated at over
140,000 gallons/day. These repairs have not been completed since abandonment of the 8” line is
proposed and was supposed to take place in early 2009. The Public Works staff reports only 4 to
5 repairs have been made to this line in the past 20 years, Therefore, many leaks are still present
in this line. The Town is hesitant to repair the leaks in this line as they wish to abandon it as
soon as possible. The large number of leaks in this main and the patching requirements of the
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Ravalli County Road and Bridge Department on Middle Burnt Fork Road make temporary repair
of this line very cost prohibitive.

In about 1977 a rapid-sand filter was constructed to treat the collected water from the infiltration
system and a second transmission main was installed in Middle Burnt Fork Road. This pipe is a
10" PVC laid generally on the north edge of the right-of-way although it crosses to the south
edge approximately 6,000 linear feet west of the water treatment plant and again to the north
edge just west of the Montana Rail Link railroad tracks. In 1990 a 3-way valve was added to the
Plant discharge to automatically dump the back-wash water to waste.

In addition to the water supply from the Mill and Swamp Creek infiltration system, the Town has
3 groundwater wells. Well No. 1 was drilled in 1957 and a 50 HP line-shaft turbine pump
installed. Well No. 2 was drilled in 1968 and a 20HP submersible pump installed in 1998. Well
No. 3 was drilled in 1976 and a 20HP submersible pump installed in 1991. The concrete storage
tank is approximately 430,000+ gallons and all the supply from the tank to the Town is via the 8"
cast iron and 10" PVC pipelines.

3. Analysis of Existing Facilities

3.1 Current Water Demand:

An analysis of the present water demands requires a compilation of historical and past use from
Town records. Because only 69% of the water services are metered, precise measurement of
“sold” or used water is not available. In addition, not all of the Town’s water supplies are
metered. Water entering the system from the treatment plant is measured through a recording
meter at the plant discharge. Well No. 1 has a totalizing turbine meter on the discharge pipe and
both meters are read daily by Town staff. Wells No. 2 and 3 are not metered, but daily run-time
records are kept by Town staff, and a flow rate is assumed. Current water use has been estimated
using the metered data available for 2008 plus an estimated use for the flat rate customers. Flat
rate water use was estimated at 125% of the metered average.

In order to reduce water demands to a common and comparable basis, the “equivalent dwelling
unit” (EDU) will be used. An EDU may be considered as the typical water demand of a 3/4" size
water service. Currently the Town differentiates between “residential” and “commercial” uses,
metered or unmetered, and service size. Potential water use is only considered as being related
to the size of the water service line or meter. For instance, in 2008 the “EDU’s” are determined
as below:
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TABLE I1.B.3.1.A: 2008 Inventory of Connections by Water Service Line Size

Meter Size Number of Connections Multiplier EDU'’s
3/4 Inch 713 1 713
1 Inch 36 1.79 64.44
1-1/2 Inch 15 4 60
2 Inch 3 7.14 2142
TOTALS 708 858.86

A summary of the annual water production from each of the Town’s sources, and the EDU’s
served for the years 2006 through 2008 are shown in Table II.B.3.1.B. The Plant flows and
Well No. 1 flows are taken from metered records. Flows from Well No. 2 and No. 3 are derived
from the run-time records multiplied by the pump curve data of 190 gpm for Well No. 2 and 220
gpm for Well No. 3. Town staff reports the production from Wells No. 2 and 3 as 190 gpm
average for purposes of annual water use inventory reports. An exact measurement of production
from Wells No. 2 and 3 is not available due to a lack of metering. The number of EDU’s for

each year are based on the Town’s water records and billing information.

TABLE I1.B.3.1.B: 3 Year Annual Water Production

Annual Production in Million Gallons AADF Total Average
Year Plant Well 1 Well 2 Well 3 Total (gpm) EDU’s gpd/edu
270 gpm ' 190 gpm 220 gpm
2006 163.65 40.5 14.23 49.8 268.18 510 793 927
2007 159.78 70.5 24.37 44.35 299 569 835 981
2008 135 93.32 30.35 36.44 295.11 561 859 941

' The impeller in Well No. 1 was adjusted in May 2005 and production increased from 150 gpm to 270 gpm.

Table 11.B.3.1.C shows a detailed view of the 2008 water production records in order detail the
water production on a monthly and daily peak basis.
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TABLE I1.B.3.1.C: Water Production in 2008

Month | days Plant gpm' Well 1 Well 2 Well 3 Total GPD/
270 gpm 190 gpm 220 gpm gallons EDU
Jan 31 6,420,000 144 11,420,000 0 0 17,840,000 670
Feb 28 5,593,000 139 10,793,000 0 0 16,386,000 681
Mar 31 5,561,000 125 10,348,000 0 0 15,909,000 598
Apr 30 7,860,000 182 11,196,000 0 0 19,056,000 740
May 31 13,589,000 304 12,090,000 3,716,400 4,943,400 34,338,800 1290
Jun 30 11,937,000 276 10,856,000 3,522,600 9,504,000 35,819,600 1390
July " 31 19,587,000 439 13,042,000 8,481,600 9,820,800 50,931,400 1913
Aug 31 13,720,000 307 9,240,000 8,481,600 9,820,800 41,262,400 1550
Spt 30 16,595,000 384 2,084,000 6,144,600 2,349,600 27,173,200 1055
Oct 31 15,820,000 354 0 0 0 15,820,000 594
Nov 30 11,900,000 275 691,000 0 0 12,591,000 489
Dec 31 6,420,000 144 1,562,000 0 0 7,982,000 300
Total | 365 | 135,002,000 | 257 93,322,000 | 30,346,800 | 36,438,600 | 295,109,400 941
Average Daily Flow 808,519 GPD

" The peak day recorded flow at the plant was in July was 831,000 gallons with all 3 wells operational; the peak day’s total production
was 1,953,400 gallons.
! Average gpm through the plant on a monthly basis. Daily records indicate a “peak day capacity” from the plant of 960 gpm.

Since all connections are not metered accurate water use data for Stevensville is not available.
For the purpose of this report we will assume that once all connections are metered, the water
usage for all users will be close to the average metered use. The 2008 metered water use
consisted of 617.86 EDU’s of the 858.86 total EDU’s. The average water use from 2008
metered billing records was 274.95 gpd/Metered EDU. If this logic is applied to all EDU’s, the
average daily water use would be 236,140 gpd. Comparing this use to the water production
records for 2008 results in 70.8% unaccounted for water. This number does not consider the fact
that flat rate customers most likely use more water than metered users. Assuming flat rate
customers use 25% more water than metered customers, lost water would still be 68.75% of
production. This loss rate results in approximately 556,000 gpd of lost water. This amount of
unaccounted for water is unacceptable and must be addressed by accurate metering and
distribution system repairs and improvements. An estimate of water use and lost water is shown
below
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TABLE I1.B.3.1.C2: Estimated water use and lost water

Year 2006 2007 2008
Population (Estimated) 1909 1946 1984
'Total Accounts (EDU) 793 835 859
' Ave Production GPD/EDU 926.53 981.05 941.23
'Annual Production (MG) 268.18 299 295.11
'Annual Metered Water Use (MG) 58.05 62.29 62.01
'Metered Accounts (EDU) 452 568 618
*Percentage Metered by EDU 57.00% 68.02% 71.94%
2Average Metered Use (GPD/EDU) 351.84 300.46 274.88
Estimated Water Use (MG) 112.79 98.89 92.23
*Estimated Unaccounted for Water (MG) 155.39 200.11 202.88
Percentage Unaccounted for Water 57.94% 66.93% 68.75%

! From Town of Stevensville Records
% Calculated from Town records

? Estimate based on metered use plus unmetered connections estimated at 125% metered water use.

* Annual Production minus Estimated Water Use

Further confirmation of “lost” water can be deduced from measured wastewater treatment plant
flows for the Town. Although there are a few water connections (out of Town) that are not
connected to the wastewater plant, there are also a few sewer service connections that have their
own water supply. The accounting for these users is not significant. Table I1.B.3.1.D below
summarizes the flows measured at the wastewater plant and compares to water system

production records for 2008.
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TABLE IL.B.3.1.D, 2008 Average Daily Water Production and Wastewater Treatment Plant

Flows by Month
Month Water production Wastewater Plant Inflow Difference
(GPD) (GPD) (GPD)
Jan 594,667 204,000 390,667
Feb 546,200 242,000 304,200
Mar 530,300 264,000 266,300
April 635,200 219,000 416,200
May 1,144,627 240,000 904,627
June 1,193,987 231,000 962,987
July 1,697,713 217,000 1,480,713
August 1,375,413 192,000 1,183,413
Sept 905,773 202,000 703,773
Oct 527,333 196,000 331,333
Nov 419,700 238,000 181,700
Dec 266,067 206,000 60,067
Average 819,748 220,917 598,832

The following observations and conclusions can be made from Table I1.B.3.1D:

1. The wastewater plant flows are not adjusted for infiltration which is known to occur due to high
groundwater. If adjustments are made for infiltration, the “lost” water would be even greater.

2.  Winter time wastewater flows in February, March, and November exceed the annual average flows, most
likely due to water users leaving fixtures open to prevent freezing. This is known by Town staff to occur.

3. A comparison of winter months wastewater inflow and water production confirm that a significant amount
of produced water is “lost”.

4. Average water production is approximately 941 gpd/EDU while average wastewater plant inflow is 257
gpd/EDU

Projections for future water use in Stevensville should be based on a significant reduction in “lost
water”. This reduction will occur over time and will most likely not resolve all leaks.
Stevensville’s billing records for “sold” water through metered services averaged 275 gpd/EDU
in 2008, while “produced” water totaled 939 gpd/EDU a difference of 664 gpd/EDU. Water
production for the Town of Stevensville is much higher than production in systems of similar
size. The Town of Plains produced 425 gpd/EDU in 2004 on a base of 650 EDU’s and the City
of Hamilton reports 575 gpd/EDU in 2004 with 2,555 EDU'’s.
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For maximum monthly and peak day demands, the calculations from the 2006 PER will be used.
The records of the 2005 production year will be used to develop peaking factors for the
community. For purposes of projecting water use demands, the 2005 production values will be
adjusted to assume that 350,000 gpd in “lost” water is corrected. The following Table identifies
the Peaking Factors for the existing flow conditions (2005 and estimates Peaking Factors for use
in flow projections.

TABLE IL.B.3.1.E
Peaking Factors for 2005 and adjustments for Projected Water Needs

2005 actual Corrected for ” Lost Water”
Flow PF Flow PF
(gallons/day) (gallons/day)
Average Annual Daily Flow (AADF) 772,000 1.00 422,000 1.00
Maximum Month Flow (July) 1,499,952 1.94 1,149,952 2.73
Peak Daily Flow (July 14) 1,924,000 2.49 1,574,000 3.73

Projected Water Demand:

In order to project a water demand for 20 years in the future, we must predict the number of
connections and population to be served in the year 2030. The graph of population projections
shown in Figure II.A.4 indicates that Stevensville can expect approximately 3,025 persons in
2030. If the growth rate of the water service connections is the same rate as the population
growth rate, then there are 1,310 EDU’s expected in 2030.

Based on the last leak detection survey completed in 2006, there are known leaks in the Middle
Burnt Fork Road 8” cast iron main of approximately 140,000 gpd. This leak represents
approximately 18% of the average daily production. In addition the Alliance for Water
Efficiency states that unmetered water consumption is reduced 15% - 30% when metering and
commodity rates are implemented. Based on the current metered use and the number of
connections currently unmetered, a 2.3% reduction in daily production could be realized by
metering all users. A reasonable approach to determining a required production quantity for the
Town is to start with the current production rate and reduce the water demand with known
improvements. Based on the above information, abandoning the 8” water main in Middle Burnt
Fork Road (140,000 gpd) and moving to metering (25% reduction = 16,500 gpd) could be
expected to reduce the overall water demand approximately 20%. This would reduce average
day production to approximately 751 gpd/EDU as soon as these improvements are implemented.
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Based on the large amount of unaccounted for water, it is assumed that there are a large number
of leaks in the system that need to be repaired as they are found. We can expect that leaks will
be found and repaired over time. If the Town of Stevensville is able to reduce “lost” water to
approximately 15% of production by 2030, the water demand will be as follows:

Table I1.B.3.1.F

Projected Water Demands

Year / Parameter 2008' | 2010 2015 2020 2025 | 2030°
Estimated Population 1984 2155 2379 2498 2900 3025
EDU's 859 893 982 1081 1190 1310
Average Production (gpd/EDU) 941 750 650 600 550 500
Annual Production (MG) 295.11 | 24446 | 23298 | 236.74 | 238.89 | 239.08
Average Annual Daily Flow (AADF) MG 0.81 0.67 0.64 0.65 0.65 0.66
AADF (gpm) 561 465 443 450 455 455
Max. month (2.73 x AADFx31)MG 68.43 56.68 | 54.02 54.89 | 55.39 55.43
Peak Day (3.73 AADF) MG 3.02 2.50 2.38 242 2.44 2.44
Required Supply (gpm) 2094 1735 1653 1680 1695 1697

' These values are actual measured production figures for the year 2008.
% Expected water production if “lost water” is reduced to 15% of production by 2030.

In addition to the domestic demands on the water system as identified above, the water system
must serve the fire protection needs of Stevensville. The Hydrant Flow Data Summary produced
by the ISO Commercial Risk Services in 1996 (a copy is included in Appendix C), indicates a
desired fire flow in the downtown commercial areas as high as 3,500 gpm and 3,000 gpm at the
school. Based on the water model, in its current state the water system is only capable of
delivering 1,000 gpm or more to 6 of 118 intersections in Town under peak day conditions (See
fire flow data in Appendix C). Improvements to supply, distribution and storage will be needed
to meet ISO fire flow demands. The domestic demands and fire flow rate must be met from a
combination of supply and storage.

3.2 Adequacy of Supply:

Stevensville presently relies upon its infiltration gallery with treatment plant and three (3)
groundwater wells for water supply. A summary of those supplies is presented in Table
II.B.3.2. The total current available supply from all three (3) wells and the treatment plant is
1580 gpm peak capacity. The supply does not currently meet the peak requirements of the Town
of Stevensville. It should be noted that there is presently no back-up power available for the
water supplies. Should power completely fail, the storage tank maintains about a 12 hour supply
at AADF. Water rights abstracts can be found in Appendix F.
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Table I11.B.3.2:
Existing Well & Infiltration System Production and Water Right Summary
Water Source Peak Volume Water Right Water Right Source Permitted Claimed Period of
Flows Recorded Number Type Flow (gpm) Volume Use
2008 2008 Acre-feet
(gpm) (Acre-feet)
214147 Claim / Mill Creek 1122 1120 1/1 - 12/31
decreed
o 214149 Claim / Mill Creek 561 900 1/1 - 12/31
Infiltration
Gallery / decreed
Treament | 900 | 41431
76H 76760 00 Provisional N Swamp 337.5 2722 10/15-4/15
Plant .
permit Creek
76H 88532 00 Provisional groundwater 345.3 556.97 1/1-12/31
Permit
Well No. 1 270 " 286.39 76H 89376 00 Provisional
Permit groundwater 500 919.86 1/1 - 12/31
Well No. 2 190 93.13 76H 7286 00 Provisional
Permit groundwater 240 40 1/1 - 12/31
Well No. 3 220 96.58 76H 9186 00 Provisional
Permit groundwater 220 340 1/1 - 12/31
Total 1580 890.41 3325.8 4149.03

" The impeller for Well No. 1 was adjusted in May, 2005 and the capacity increased from 150 gpm to 270 gpm.

Surface Water / Treatment Plant Supply:

As summarized in Table II.B.3.2, the source water collected by the infiltration gallery and
brought into the treatment plant is from three (3) basic sources: 1) groundwater through an
infiltration gallery; 2) Mill Creek water which is applied to the surface and percolates to the
infiltration gallery; and 3) direct withdrawal from North Swamp Creek. While the total water
claimed or permitted from these sources is more than sufficient to meet the demands of the
Town, the practical acquisition of this quantity is much more problematic. The Mill Creek and
Swamp Creek sources are a part of the Burnt Fork drainage which is the earliest appropriated
drainage in Montana and perhaps has some of the most contested claims for water. While the
Bitterroot Basin 76H is closed to further appropriations of surface water, the closure does not
apply to municipal water supplies [MCA 85.2.344(2)(b)]. Even so, the Town staff does not feel
that it is likely that any additional water could be collected for the treatment plant than is
currently appropriated. Seasonal average daily flows from plant have been 150 to 650 gpm with
peaks to over 900 gpm. It is not anticipated that this flow rate can be increased. The design flow
from the treatment plant is 784 gpm, as described in the “Water Treatment Plant Preliminary
Engineering Report” by Welch Comer, This report is available from the Town of Stevensville
upon request.
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Groundwater Well Supply:

The Town’s three (3) groundwater supply wells are very dated and in fair to poor condition.
Well 1 was completed in 1957, Well 2 was constructed in 1968 and Well 3 was completed in
1976. Each well pumps separately and directly into the distribution grid. Wells 2 and 3 are
located in street right-of-ways or limited easements with insufficient area for proper controls or
improvements. A copy of available and Groundwater Information Center (GWIC) information
on each well is included in Appendix C. A summary of each well follows:

Well No.1 is located near the intersection of Main Street and Eastside Highway on the north
side of Town, within a small city park. The well has a 10" steel casing drilled to a depth
of 460 feet BLS with perforations at 362 to 370 feet. It appears that a screen was pulled
and the well was perforated in 1957. In May, 2005, the City contracted to have the pump
impellers adjusted and the production rate was improved to approximately 400 gpm.
However, production was limited to 270 gpm due to excessive sand production at flows
above 270 gpm. (Approximately 400lbs per day of sand was generated during test
pumping) Recently the Town has been receiving sand complaints near Well 1 and this
well is assumed to be at the end of its useful life.

Well No. 2 is located at the northeast intersection of South Avenue and Mission Street in the
southern portion of the Town. The location is within the edge of the street right-of-way
and the wellhead is located below the ground surface in a pit. The well has an 8" steel
casing drilled to a depth of 56 feet BLS. The casing is perforated in the 36' to 56' range.
There is no screen. It has a 20 hp submersible pump set at a depth of 47 feet. The pump
installer indicated the pump was producing 190 gpm at 100 psi when installed. The well
is un-metered, but the claimed rate is consistent with the supplied pump characteristics.
The Department of Environmental Quality has expressed concerns about this well
including pump control and vent locations to the pump being set below the perforations
in the casing.

Well No. 3 is located adjacent to the Maplewood Cemetery in the southwest portion of the
Town. The well has an 8" steel casing drilled to a depth of 75 feet BLS. The casing is
perforated in the 40' to 75' range. There is no screen. It has a 20 hp submersible pump set
at a depth of 61 feet. The pump is rated at 220 gpm according to the installer. The
Department of Environmental Quality has expressed similar concerns with this well as to
Well No. 2.

The maximum historical daily production with all wells in operation plus the treatment plant was
experienced on July 4, 2003. The recorded flow was 2.19 MGD or 1,518 gpm. However, the
tank at the treatment plant was almost drained dry on that day in order to supply the demand on
the distribution system.
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The adequacy of the water supply is typically judged on the capacity to meet the peak day
demand with the largest producer out of service per DEQ Circular 1, Section 3.2.1.1.a. For
Stevensville, the largest producer is the treatment plant at 900 gpm. The adequacy of
Stevensville’s existing water supply to meet the demands over the next 20 years is shown below:

Table I1.B.3.2.A, Existing Water Supply vs. Future Demand with Largest Source Out of Service

' 2009-2030 Flows based on significant reduction in lost water to achieve 15% lost water by 2030

Average Day (gpm) Peak Day Conditions (gpm)
Year Demand Supply ) Shortage Demand Supply ) Shortage
2008 552 680 - 2059 680 1379
2009 456 680 - 1701 680 1021
2010 465 680 - 1734 680 1054
2011 474 680 - 1768 680 1088
2012 483 680 - 1802 680 1122
2013 492 680 - 1837 680 1157
2014 502 680 - 1872 680 1192
2015 443 680 - 1654 680 974
2016 452 680 - 1686 680 1006
2017 461 680 - 1719 680 1039
2018 470 680 - 1752 680 1072
2019 479 680 - 1786 680 1106
2020 451 680 - 1681 680 1001
2021 459 680 - 1713 680 1033
2022 468 680 - 1746 680 1066
2023 477 680 - 1780 680 1100
2024 487 680 - 1815 680 1135
2025 455 680 - 1696 680 1016
2026 463 680 - 1729 680 1049
2027 472 680 - 1762 680 1082
2028 482 680 - 1796 680 1116
2029 491 680 - 1831 680 1151
2030 455 680 - 1697 680 1017

"Based on capacity with largest supply (treatment plant) out of service.

It should be noted that the infiltration gallery peak supply (900 gpm) is likely the most
susceptible to short-term drought conditions (shortage of irrigation water) which will be co-
incident with peak summer demands. The infiltration gallery is also subject to frequent rejection
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of water during peak runoff in the spring and after rain events when filtered water exceeds
allowable turbidity standards.

The above table shows that the Town’s existing sources are not adequate to meet current peak
demands of the system due to excessive leakage, and cannot meet future demands even with leak
reduction. Combined with the fact that the Town’s storage is also below the requirements
outlined in DEQ Circular 1, Section 7.0.1. this places the Town at risk of running out of water
during peak use events. It also shows that even if the Town repairs/replaces its leaking
transmission mains the existing source is not able to keep up with peak flow demands over the
next 20 years.

In addition, the lack of automated controls is greatly hampering the efficiency of the water
supply system. At this time, all wells are manually controlled. Wells are turned on by staff at
times they feel or note that the treatment plant supplies will not keep up with demands, and wells
often run when the plant could keep up with demand. Any modifications to the water supply
should include telemetry and controls to automate the system and provide alarms for low and
high water conditions.

3.3 Source Water Protection Plan:

A Source Water Protection Plan (SWPP) for Stevensville was completed by Western
Groundwater Services of Bozeman, MT in the year 2000 and subsequently adopted by the Town
and accepted by the Department of Environmental Quality. This Plan identified the sensitivity of
the well and near surface water sources to contamination and inventoried potential contamination
sources in the vicinity of each raw water source point. The Plan identified Wells 2 and 3 and the
infiltration gallery source as having a “High” sensitivity classification. Well No. 1 was classified
as having a “moderate” level of sensitivity to contamination due to its depth and the fact that it
draws its water from a semi-confined aquifer. The Plan reviews emergency procedures including
source isolation in the event of contamination and details alternative raw water sources for the
Town.

Chapter 5 of the Plan recommends alternative sources of supply as being groundwater wells
located south east of Town along the Burnt Fork Road. Applicable portions of the Source Water
Protection Plan are included in Appendix D. Other well locations have also been explored by the
Town and are described in more detail in the Alternatives Analysis Section of this PER.

3.4 Treatment:

Treatment facilities for the Town’s supplies include chlorination and ortho-phosphate feed at the
treatment plant for the surface water collection system, and ortho-phosphate feed at Well No. 1
as a corrosion control measure to mitigate copper leaching. Chlorination is currently approved
for Well No. 1 and being added.

Appendix C includes a schematic diagram of the existing water treatment plant which is located
at the southwest corner of Middle Burnt Fork and South Burnt Fork Roads. The treatment plant
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was designed in 1978 and was constructed in 1979. The plant was designed for a maximum
daily flow of 784 gpm. Modifications since that time have included chlorine residual sampling,
turbidity sampling, and a backwash wastewater bypass. Refer to the “Water Treatment Plant
Preliminary Engineering Report” by Welch-Comer & Associates for more detailed information
on the Treatment Plant.

At this time, only the treatment plant discharge is being chlorinated before it is introduced into
the distribution system. The Well supplies are not chlorinated and it will not be feasible to add
chlorination to Well No. 2 & 3 due to lack of available space. The EPA’s Groundwater
Treatment Rule requires chlorination of groundwater sources in a manner to provide contact time
prior to the first user of the water if required by source water monitoring. As configured, none of
Stevensville’s wells will be able to meet this condition. Space is not available at any of the well
sites to allow storage or piping sufficient to provide contact time for 4-log disinfection if
required by the Groundwater Rule.

The Town’s water supply has been shown to be corrosive towards lead and copper with recurring
violations of copper exceeding regulatory limits. In 2001 the City prepared and adopted a MDEQ
approved corrosion control plan and began feeding ortho-phosphate into the supply at the
Treatment Plant and at Well No. 1 during the fall of 2001. Lead and copper samples taken since
indicate that the program is successful and the Town will continue and expand the ortho-
phosphate corrosion control measures.

Preliminary testing of the Town’s groundwater and surface water supplies have indicated there
should be no issues with radio-nuclides. Likewise, preliminary testing for disinfection
byproducts (DBP) appears to be satisfactory. Arsenic concentrations are below the current and
proposed MCL’s. The proposed radon standard, if adopted, will most likely mean that
Stevensville will have to aerate, or otherwise treat, its supplies. Since the current groundwater
well sites are limited and lack sufficient area future wells or “well fields” must consider adequate
space for future treatment needs of the groundwater supply.

3.5 Storage:

The Town’s only water storage facility is located at the treatment plant. The nominal 430,000+
gallon concrete tank is 110 feet in diameter with a total water depth of 6 feet. In order to
maintain an adequate contact time for chlorine through the tank, MDEQ has defined the
minimum operating volume of the reservoir at 295,000 gallons and allowed a “baffling factor” of
0.2. The resulting contact time is adequate to provide 4-log disinfection for viruses at a flow of
900 gpm at a chlorine concentration of 0.5 mg/L without counting the transport time in the
transmission main.

The tank was cleaned and video inspected in November, 2004, by Liquivision Technology of

Klamath Falls, OR. The complete report and photos are available from the Town of Stevensville
upon request. After cleaning a significant amount of sand and silt, the tank was found to be in
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good condition. One (1) seam on the tank bottom was found and leak tested as satisfactory. A
video of the tank inspection is available at Town Hall.

DEQ Circular 1 states that the minimum storage must accommodate domestic water needs for
the 24 hour average day, and fire flow demands as recommended by the State Fire Code and the
Insurance Service Office (ISO). The most recent ISO rating and Hydrant Flow Data Summary
(1996) is included in Appendix C and the “needed fire flow” (NFF) ranges from 1000 gpm in the
residential areas to 3500 gpm in the downtown commercial district. The ISO recommends a 2
hour duration for fires of less than 3,000 gpm and a 3 hour minimum duration for greater than
3,000 gpm. The fire flow is in addition to supplies available for the 24 hour average flow. Since
no major changes to the water system have occurred since 1996 it is assumed that these
requirements are still valid.

The following TABLE IL.B.3.SA summarizes the total storage volume recommended for
existing system demands (2008) and the projected demands of 2030.

TABLE II.B.3.5A System Storage Requirements

2008 conditions 2030 Projected
System Average Day (gpm) 561 561 455 455
System Peak Day (gpm( 2,094 2,094 1,697 1,697
Required Fire Flow (NFF) 1,000 3,500 1,000 3,500
Total Flow required (gpm) 3,094 5,594 2,697 5,197
Less available supply (gpm) 1,580 1,580 2,262 2,262
Net rate from storage (gpm) 1,514 4,014 435 2,935
Fire Storage Volume Required (gal) 181,680 722,520 52,200 528,300
24-hour Average Day 807,840 807,840 655,200 655,200
TOTAL RECOMMENDED VOLUME (gal) 989,520 1,530,360 | 707,400 1,183,500

The Table above shows that the existing storage reservoir (435,000 gallons) is insufficient for
both existing and future needs. However, it should also be noted that the system leaks also
drastically affect the sizing of the storage tank. Without accurate metered use records, and
assumed production numbers, it is difficult to accurately size the storage tank, and may result in
an oversized storage tank which could pose water quality issues as the leaks are reduced and
more accurate metering data becomes available.

Based on discussions with Rural Development and TSEP, it would not be in the Towns best
interest to size and design a water tank at this time. Due to the fact that the Town of Stevensville
is currently unmetered, and that there is a large amount of leaks in the distribution system, sizing
a tank based on estimated usage and leaks would result in an oversized tank. Over sizing of the
tank could lead to water quality issues such as stagnation, and would add additional cost to an
already expensive project. A detailed water use and fire flow analysis will be performed after
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the Town’s leaks have been reduced through the proposed distribution improvements and there is
at least one year of metered use records for the Town. From this information a more accurate
and cost effective tanks sizing will be able to be performed.

3.6 Distribution System:

The water distribution piping system consists of mains ranging in size from 2” to 10” in diameter
and made of galvanized iron, cast iron, steel and PVC. The Town has employed leak detection
services to inventory the water mains and the most recent in March of 2006, uncovered five (5)
leaks with an estimated leakage rate of 217,080 gpd of which over 140,000 gpd was found in the
8” cast iron main in Middle Burnt Fork Road (see Appendix A). This accounts for almost 30% of
the “lost” water indicated by the production records and wastewater treatment plant measured
inflows. The cast iron main in Middle Burnt Fork Road is assumed to be the main source of
water loss for the Town.

It has been the Town maintenance staff’s experience that leakage in Town may be predominantly
in service lines and their connections to the mains. Copper “loops” as flex joint connections to
the main were common and corrosion of the copper is reported frequently. Due to porous gravel
soils, leaks are generally undetected until they get severe enough to cause noise in the serviced,
or adjoining, homes. These leaks are fixed by the Town’s staff as they are found.

Piping replacements and improvements should be made to improve fire flows to ISO standards
and loop dead-end mains for improved water quality and dependability.

3.7 Utilization of Water Meters:

On the supply side, only the treatment plant and Well No. 1 have metered discharges. Flow from
wells No. 2 and 3 are estimated based on pump curve data and run time. On the distribution side,
approximately 68% of the services connected to the Town are metered. Due to the lack of
complete metering of “produced” and “sold” water, there can be no accurate accounting for “lost”
water. Based on the 2008 reported production rates and sewer flows during the winter months, it
is estimated that over 500,000 gallon per day of produced water is lost through leaks in the
distribution system; this represents over 68% of the produced water on an annual average.
Metering of all supplies and of all water service lines is expected to have a significant impact on
water conservation.

For the past several years, all new connections to the water system have required meters. In
addition, Town ordinances require installation of meters when a house is sold or transferred. The
Town recognizes the benefit of installing meters on the remaining 250 unmetered connections,
and intends to establish a metering program as part of the improvement project. Most grant
funding programs require metering of all customers as a funding condition.

Section II: Problem Definition Page 29



iy

Water System Improvements 2009 PER Update

3.8 Operational and management practices and capabilities:

At present two (2) persons at the supervisory level share the Public Works duties within the
Town. Daily operation of the water system is handled by one of these supervisors, with the
assistance of 2 field personnel and the water & sewer billing clerk.

Although the system has been historically reliable and is relatively simple and easy to operate,
the aged condition of the supply and distribution elements, together with pending regulatory
requirements, mean that replacement and upgrades are urgently needed. The lack of an
automated control system means that all well functions are done by hand at times dictated by
operator knowledge, and wells often run when not needed. A lack of meters on all supplies and
31% of services make monitoring of water use and production impossible. The water system
operators have expressed interest in minimizing technology and complicated controls in any new
system, but installation of automated controls will greatly improve efficiency and conserve water
and power.

4. Financial Status of Facilities -

Water Rates:

The Town of Stevensville has experienced growth in the water system consistent with the rapid
population growth of the community. However, there have been few changes, improvements or
upgrades to the system for over 25 years. As a result, there has been no debt service obligation
for the water system users in about 10 years, but the water system infrastructure is aging and in
several instances, beyond its useful life.

The Town’s present water rate system includes both a flat rate for unmetered customers and a
metered rate for those customers whose water usage is metered. The water rate includes a “base
rate” according to the user’s water service size. Metered connections enjoy a lower “base rate”
but sustain a charge for water use over 10,000 gallons per quarter.

The Town’s current water rates are billed quarterly based as follows:

%” Flat Rates: $51.31/quarter + $32.90 annual irrigation
34” Metered Rates: $43.96 + $0.55/1000 gal over 10,000 gallons/quarter

In addition, each water account is charged the $2.00 annual DEQ water fee.
The typical residential monthly water rates are shown in the following table for flat rate and
metered rate customers, based on a 3/4" meter and the average annual water use per EDU. The

average annual water use is estimated from the 2008 billing records for metered customers at
100,375 gal/EDU/year.
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TABLE I1.4.1.A Current Estimated typical monthly water bill (1 EDU)

Annual fees
Account type base rate irrigation MDEQ fee | usage' monthly cost
Flat rate 3/4" Service $205.24 $32.90 $2.00 N/A $20.01
3/4 Metered Service $175.84 $2.00 $33.21 $17.59

! Usage is based on the 2008 metered average of 100,375 gal/year/EDU less 10,000 gal/quarter base allocation.

Sewer Rates:
Sewer rates are based on water service line sizes and the EDU system. The current sewer rate
was adopted in July, 2004, and may be summarized:

TABLE I1.4.2.A Sewer Rates

Water meter size EDU Annual cost Quarterly cost Monthly cost
factor
3/4" 1 $ 421.08 | $ 105.27 | $ 35.09
1" 1.79 $ 75372 | $ 18843 | $ 62.81
112" 4 $ 1,684.32 | § 421.08 | $ 140.36
2" 7.14 $ 3,00648 | $ 751.63 | $ 250.54

Infrastructure Access Fee (IAF):

In addition to the water and sewer fees above, the Town adopted an “Infrastructure Access Fee”
in 1996 that is in addition to connection charges and other service charges and is assessed to any
new developments to help defray the cost of excess water and sewer system capacity. The
charge represents the proportionate capacity of the ‘general benefit’ facilities required by the new
development, and revenues collected from the IAFs are used to retire any debt encountered in
constructing the general benefit facilities, or in contributions to the system capital improvement
fund. Because the sewer system had been funded in part with GO bonds spread over different
portions of the Town, the IAF is variable depending on the location of the new construction. The
water portion is a constant $2,400 (3/4" service) and the sewer ranges from $365 to $1,000 (per
3/4" water service) depending on the location of the new construction. The calculation of the IAF
has not been updated since its inception in 1996 and the Town is encouraged to do so.

The Water and Sewer rate Schedules and the Ordinance establishing the IAF are included in
Appendix E.

The following Table illustrates the Water Fund condition for the past 3 years and the projected
Budget for the 2009 - 2010 fiscal year.
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Notes:

WATER FUND
Actual Budgeted

Item FY 06-07 FY 07-08 FY 08-09 FY 09-10
Total Accounts (2) 739 745 767 787
EDU’s 792.65 834.65 858.86 881
O & M Expense $216,070 $199,127 $309,394 $271,395
Debt Service $0 $0 $0 $0
Total water operation expense $216,070 $199,127 $309,394 $271,395
Total Water Sales (3) $164,225 $207,632 $233,041 $228,380
Other revenue (4) $24.,539 $10,970 $2,017 $2,017
Infrastructure Access Fees $32,952 $3,415 $0 $0
Investment earnings (5) $9,097 $5,114 $0 $0
Grants $40,690 $0 $0 $0
Total Water Revenues $271,503 $227,131 $235,058 $230,397

Net Revenue Surplus/Shortfall $55,433 $28,004 ($74,336) ($40,998)

% Surplus/Shortfall 26% 14% -24% -15%

(1) Combines the revenues and expenses from both the Water Fund and the Water Replacement Funds as kept by the Town.
2) Total Water Service accounts billed
3) This is the revenue actually received and not the amount billed.
@) Sources for these revenues include materials sold such as piping, valves, fittings, backflow preventers, etc.
(@) From CDs on deposit at local banks.

From inspection of the actual water revenues vs. expenses for the past 3 years, it is apparent that
water charges are not keeping up with the operating expenses. Note that there is no debt service
in place at this time.

HDR has evaluated the Town’s water and sewer rates and prepared a rate study to help the Town
properly budget for proposed improvements, as well as building up a operating reserve, debt
reserve, capital reserve and rate stabilization reserve. These revenue requirements were
presented to Town Council on October 26, 2009 and cover through the year 2014, at which point
they should be reevaluated. A copy of the Revenue Requirements Presentation is included in
Appendix E.
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C. Description and Documentation of the Need for the Project
1. Health and Safety -

1.1 Treatment:

The treatment plant, located on Middle Burnt Fork Road southeast of the Town, was constructed
in 1978 with a design capacity of 933,000 gpd. Due to the fact that there is no raw water
turbidity meter in the plant, and that the plant is often unable to meet the turbidity requirements
of EPA’s Long Term 1 Enhanced Surface Water Treatment Rule, which had a January 14, 2005
deadline for compliance. The Town is currently out of compliance with this rule. However, the
filtration plant is equipped with a bypass valve which discharges water to waste that does not
meet the turbidity requirements; therefore, there have been no turbidity violations at the plant.
Although this method protects the health and safety of the residents in Town, it also takes the
treatment plant out of production during spring runoff and after large rain events. This rule is
designed to insure that municipal water systems reduce disease incidence associated with
Cryptosporidium, a protozoan parasite present in surface waters, and other pathogenic
microorganisms. See the “Water Treatment Plant Report” by Welch-Comer for a complete
discussion.

The current 9-ft x 40.67-ft rapid sand filter consists of 6-inches of filter media on 6-inches of
support gravel, and does not meet the following design requirements established in DEQ Circular
1, Section 4.2. Section 4.2.1.3 requires a minimum of two (2) filters be provided, with each
capable of meeting the projected maximum daily demand. Section 4.2.1.4 requires a minimum
filter box depth of 8-1/2 feet (currently 7.66-ft). Section 4.2.1.6 requires a total filter media
depth of not less than 24 inches and generally not more than 30 inches.

1.2 Transmission:

There are 2 existing water supply lines from the storage tank to Town. An 8" cast iron line with
leaded hubs was installed in the right-of-way of Middle Burnt Fork Road in the 1930's. Leaded
hub joint pipe is always a concern for lead leaching, however, testing for lead and copper during
1993, 1994 and 2001 only indicated 1 recordable level of lead (0.008 mg/l) and the regulatory
limit is twice that reading at 0.015 mg/l. A leak detection survey in the Spring of 2006 found
approximately 12 leaking hubs (joints) in a 3000 foot stretch of the 8" main totaling over
140,000 gpd. These leaks have yet to be repaired since it is the Town’s preference to
abandon/replace this main, and considerable cost would be associated with the repair.
Additional leaks can be expected with time and traffic on the roadway if this main is kept in
service as the 8" main is far past its useful life (50 years maximum). A 10" PVC line was
constructed in 1978 which parallels the 8’ main to town. This 10" line is not capable of
delivering peak demands to the Town’s distribution system on its own. However, if additional
source capacity is developed in Town this main is capable of delivering up to 2400 gpm without
exceeding the 10 ft/sec velocity as recommended by AWWA.
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The Ravalli County Road and Bridge Department reports that they endure recurring failures in
the road subgrade on Middle Burnt Fork Road due to periodic collapse of the old wooden water
main and transport of groundwater via the wooden conduit. Installation of a new transmission
main should co-incidentally replace the wooden line or insure it is properly abandoned.

As can be seen in TABLE I1.B.3.5A, required flows during a fire event will be 2,700 to 5,200
gpm if both fire and domestic flows are delivered in the transmission main during peak day
usage. It is recommended that the leaking 8” cast iron main be replaced or abandoned in-place.
Adequate transmission mains should be installed to deliver ISO required fire flows and peak day
domestic demands from the new source to Town. Replacement of the 10” main to the existing
storage tank does not appear to be necessary if a consolidated well field is developed in or near
Town and water from this source can be delivered to Town.

1.3 Storage:

The present Town storage is a concrete tank of 430,000 gallons constructed in the late 1950's or
early 1960's with an open top. In 1979 a sealed concrete lid was added. The tank was cleaned and
inspected in 2004 and found to be generally in good condition. The tank has no baffling and the
“baffling factor” has been determined by DEQ as 0.2 based on a peak flow of 900 gpm. The tank
is sufficiently sized to provide 4-log chlorination at a free chlorine residual of 0.5 mg/L.

TABLE ILB.3.5A indicates that additional storage is needed to meet DEQ and ISO
requirements currently and for the 20 year projected growth. However, due to the fact that
accurate metering information is unavailable, tank sizing should be delayed until water use and
loss can be accurately assessed.

1.4 Supply:

In 2003, the Town was not able to keep up with demands during the peak summer months. Only
severe watering restrictions prevented the storage tank from running empty. After realizing that
Well No. 1 was producing only about 25% of it’s original capacity, the Town had the impellers
adjusted in May, 2005, and recovered an additional 120 gpm.

However, review of production records from the Town’s existing supplies for the past 3 years
indicate that the production from the system supplies is more than twice what should be expected
(annual averages of 900 to 1000 gpd/edu). The present production capability does not meet the
requirements of DEQ Circular 1, Section 3.2.1.1.a. for peak day flow, and becomes worse over
the 20 year design period.

The Source Water Protection Plan, approved and adopted in 2000, identified Wells 2 & 3 as
highly susceptible to point source contamination. These wells are in the shallow aquifer with no
surface seals and have no easement or land area for protection, installation of back-up power, or
disinfection equipment. These wells should be phased out of service.
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Well No. 1 was deepened in 1957 and a line-shaft turbine was installed. In May, 2005, the City
contracted to have the pump impellers adjusted and the production rate was improved to
approximately 400 gpm. However, production was limited to 270 gpm due to excessive sand
production at flows above 270 gpm. Recently the Town has been receiving sand complaints near
Well 1 and this well is assumed to be at the end of its useful life. Due to its age (near 50 years),
condition (50% efficient), and the fact that it pumps directly into the distribution system,
replacement of this well should be considered. If this well is to continue in service, a new pump,
pumphouse, piping, and control system should also be considered. The Well is in a small city
park and lacks adequate space to provide adequate contact time should disinfection become a
requirement.

A well field along the Burnt Fork Road corridor was suggested in the Source Water Protection
Plan (2000). The Twin Creeks Subdivision located in this area has agreed to provide 4-6 acres
for a municipal well field. A test well was drilled in May 2007 and a PWS-6 Source Water
Protection Delineation was prepared by Geomatrix Consultants, Inc. in November 2007. This
test determined that there was adequate high quality water available for a consolidated well field.
In April of 2008 a 10” diameter production well was drilled on the proposed well field property,
and in August 2008 AMEC Geomatrix, Inc. prepared a Hydrogeologic Assessment Report and
Criteria Addendum Evaluation in Support of Application for Beneficial Use Permit. A 72-hour
pump test was performed to test the well capacity and establish the capacity of the aquifer. The
test demonstrated that a capacity of 1,100 gpm was physically available from the production
well.

An automatic control system is needed on the wells to bring them on and off based on tank water
level. Such controls will save on pumping costs and conserve water as well as provide a reliable
water supply under all flow scenarios, including fire flow conditions.

1.5 Distribution:

An ISO study and report in 1996 requested a goal of 3000 gpm at the School, 3500 gpm in the
downtown area and 1000 gpm in most residential areas to assure fire protection. The current
system of 4", 6", 8" and 10" piping cannot meet these requirements in most locations (see
Appendix C). In addition, a review of water production records indicates that the system has over
60% lost water on average, most likely due to leakage. However, since the water system is not
completely metered an accurate accounting of lost water cannot be made.

Dead-end lines should be completed as a looped system for assured water quality, disinfection,
and service redundancy. Leaking water mains and services are a potential source of chlorine and
ortho-phosphate contamination to the high groundwater levels prevalent in the Stevensville area.
High groundwater levels are supported by summertime flood irrigation throughout the area. The
coarse gravel alluviums provide a direct link of leaking water mains to the Bitterroot River.
Leaking mains and services also provide a potential mechanism for bacteriological
contamination from known leaking sewer mains and from the prevalence of on-site septic
systems in the rapidly developing areas east and south of the Town. It is estimated that 600
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pounds of phosphates and 200 pounds of chlorine are added annually to local groundwater due to
leaking pipe systems.

It is the experience of the Town maintenance staff that most of the leakage excluding Middle
Burnt Fork Road originates from copper service lines which are corroding at the corp. stop. The
copper either corrodes through or breaks off at the connection. Once the leak is severe enough, a
pressure drop at the house or the noise level of the moving water is noticed by occupants of the
home. The last leak detection survey was completed in March, 2006. This survey identified
several leaks in mains and services in town and found significant leakage in the 8” cast iron main
in Middle Burnt Fork Road. Continuing leak detection and repair are necessary maintenance
items and are expected to continue.

Additional water mains and water main replacement are required to complete the system grid and
improve peak and fire flow capacities as well as to improve water quality. Water main and
service line replacements are needed to reduce lost water to an acceptable level, reduce
production and chemical costs and prevent groundwater pollution. The water distribution
improvements shown in Appendix C will bring the present system into ISO compliance and
provide service for the Planning period.

1.6 Metering:

Approximately 31% of the water system users are un-metered and currently pay a flat rate for
water service. Metering of all services will help reduce “lost water” and also makes sense from a
fiscal and water conservation standpoint. Most grant funding programs will require metering of
all customers as a funding condition.

The Town needs to install water meters on the remaining 248 un-metered customers in order to
meet loan and/or grant funding conditions and to better inventory water uses and losses due to
leakage. With all customers metered, the Town will be better equipped to collect fair and
adequate revenues from all connected users, and will be able to more accurately determine water
use for storage tank sizing.

2. System O&M -

In general the Stevensville water system has not had any significant improvements in over 20
years and most components are well past their useful life. However, required water quality
testing is current, and the system has had no significant violations or issues with water quality.
Testing to date for disinfection byproducts (DBP), radionuclides (radon) and arsenic do not
indicate any problems, even with the new EPA standard of 10 parts per billion for arsenic. A
copy of the Water Quality Summary from the MDEQ website is included in Appendix G.
Regular monitoring of the water supply will help to ascertain when and if these issues need
further attention.
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2.1 Treatment:

As documented earlier, treatment plant upgrades are needed if the treatment plant is to remain
online as a source of water for the Town. In order to meet EPA turbidity requirements without
discharging to waste, and the requirements of DEQ Circular 1, filter upgrades must be
completed. Due to limited staffing, the treatment system must remain simple and reduce
operator interaction.

The Town presently injects ortho-phosphate at the treatment plant and at Well No. 1 for purposes
of lead-copper corrosion control. Chlorine is added at the treatment plant in order to maintain a
system wide chlorine residual. The use of both of these chemicals could be reduced by 1/3 to
2/3’s if leaks in the distribution system and “lost” water can be reduced, for an estimated cost
saving of about $1,000-$2,000 annually.

Installation of a consolidated well field would reduce the operation and maintenance
requirements of the system. If all wells are connected to a common header and treated together,
one treatment plant would serve the entire water supply for the Town. It is estimated that
operation and maintenance time could be reduced by half if the Town moved to a consolidated
groundwater source.

2.2 Transmission:

The existing 8 cast iron transmission main is old and of inadequate capacity to meet fire flow
demands. The 8” cast iron main is subject to more and more frequent repairs as it ages well
beyond its useful life. The 10” PVC main appears to be in good condition and is still serviceable
from the tank to Eastside Highway. Replacement of the 8” line in place was originally
considered from the well field to Town. However, with the acquisition of easement from the
Kelley’s and MRL the same benefits to the system are available at a lower price. This option
would also relocate the Town’s water main from under Middle Burnt Fork Road allowing better
access for repairs and maintenance.

2.3 Storage:

The need for additional storage is documented herein, to meet minimum conditions of DEQ
Circular 1, Section 7.0.1. However, at this time the necessary information required to properly
size the storage tank is not available. It is recommended that the Town complete metering and
distribution system improvements to reduce lost water and provide accurate production and use
records to determine proper sizing of the new storage tank. Sizing and location of the storage
tank should be evaluated when this information becomes available.

2.4 Supply:

Although the pump in Well #1 was replaced in 2005, it is still only operating at about 50%
efficiency, and due to the fact that Wells 2 and 3 are relatively shallow and are drilled into an
unconfined aquifer, it is considered best to abandon them and drill new replacement wells. The
susceptibility of Wells 2 and 3 is evident in the elevated nitrates (1.5 to 2.7 ppm) seen in these
Wells compared to the deeper aquifer of Well No.1 (0.3 ppm).
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A consolidated “well field” will allow adequate protection of the well heads and recharge area.
A storage tank located at the well field would provide adequate contact time (CT) through the
tank for chlorine disinfection and provide for future treatment options if required.

A control system to automatically turn on and off pumps with the water level in the storage tank
is essential to efficient power use and providing adequate water in fire flow situations.

2.5 Distribution:

The need for increased flows in the downtown area for fire protection is well documented.
Leaking mains and service lines in this aged piping are expensive and disruptive to repair, and
lost water is wasting power and leaking disinfection and corrosion control chemicals into the
groundwater which has a direct link to the Bitterroot River. Known leaky sewer mains and a
heavy concentration of subsurface wastewater treatment systems in the developed areas around
Town also have the potential to contaminate the water system. Replacement of aged piping in
the Downtown area will provide increased flow for fire protection and will provide a leak-free
reliable water system backbone through Town.

The static pressure in the Town’s water system ranges from 35 psi on the eastern side of the
system to over 105 psi on the west side of Town. The Town Council has received many
complaints about inadequate pressure on the east side of the water system as well as high
pressure on the west side of the system. In considering revisions to the water system and storage
scenarios, provisions for reducing pressure on the west side of Town and increasing pressure on
the east side of Town should also be considered.

2.6 Metering:

Approximately 31% of the water system users are un-metered and currently pay a flat rate for
water service. Metering of all services will help Town staff identify changes in produced and
sold water which will help identify potential problems with wells and possible leaks in the
system. Metering will also provide accurate water use data for sizing of the new storage
facilities in Phase IV.

3. Growth -

TABLE II.B.3.1.F. Projected Water Demands developed water system requirements to the year
2030. Future water use projections are based on community wide success in reducing “lost
water” to 15% by 2030. If this is done, the required supply capacity in 2030 is 1,697 gpm. It
should be noted that this capacity is only 117 gpd more than the current system supply.
Population projections as developed earlier in this section are for continued steady growth at
1.9% annual to a population of 3,026 persons in 2030. The Project Improvements suggested by
this PER are not driven by growth and development, but rather by the need to update an aging
and deficient system for the present users. However, prudent planning for normal and expected
growth is good management practice so that the upgraded system is not soon over capacity.
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Although water and sewer rates were increased in April 2004, no rate increase have occurred
since this time and currently the water system has a deficiency of funds of about 27.4% of their
operating budget. Furthermore, there are significant improvements required in the storage,
supply, and distribution in order for the Town to “catch up” to reasonable standards. The
improvements recommended by this Report will not completely solve the systems shortfalls - but
will bring the system into a manageable condition and provide the Town with the tools required
to run a more efficient system. Scheduling and phasing of improvements has been considered
and is discussed below:

Overall, the proposed improvements of this PER consist of five (5) separate and distinct projects:

1) Meter all remaining water system customers, complete leak detection studies, and efforts
to identify “lost water”.

2) Construct a new transmission main from the consolidated well field along ALC Way to
the Town’s distribution system.

3) Upgrade supply to meet water quality and quantity standards per DEQ & EPA
requirements

4) Complete distribution system improvements with new mains to complete the system grid,
up-size existing mains to provide for improved hydraulic capacity, and break the system
into two pressure zones.

5) Construct a new water storage tank on the Twin Creeks Well Site along Middle Burnt
Fork Road.

These five projects are unrelated to each other from a construction standpoint and can be
programmed as five separately designed and constructed projects. However, they are interrelated
from a systems standpoint and all ultimately need to be completed in order to meet current and
future demands. The projects are listed in a recommended order of priority for possible phasing
of the work.

4. Unresolved Problems -

Once the five Projects identified above are complete, there should be no known unresolved
problems with the Town’s water system. The improvements identified herein form a significant
re-construction of most all components of the system, and the Project will take several years and
phases of construction to complete.
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D. General Design Requirements for Improvements
Water Model

The water model for the Town of Stevensville was originally developed in 1996 using
WaterCAD, which is a computer program that aids with full water system analysis. Information
such as elevations, pipe location, size and material, pumps, and tanks were already set-up in the
model when PCI was retained in 2004 by the Town of Stevensville to begin work on the
previous water system PER. This updated PER uses the same water model, however, field
checks, survey information and further interviews with maintenance staff helped in cleaning up
the model and re-calibrating it.

LiDAR information, from a report created by Watershed Sciences Incorporated dated August 20,
2008, was used to check all original elevations in the model. All elevations, on average, were
approximately +3 feet compare to the LiDAR elevation data. Another method of checking
elevation accuracy is by evaluating the difference between field and water model static pressures.
Eleven (11) flow tests were conducted on October 1, 2009 by PCI employees under the
supervision of Stevensville maintenance staff in which static pressures as well as residual
pressures for various flows were collected. The difference in static pressure ranges from 0.3 psi
to 4.4 psi.

Present day domestic water demands for the Town were evenly split among the nodes in the
model except for the nodes connected to the 8” cast iron main along Middle Burnt Fork Road.
As mentioned, a leak detection survey estimates approximately 140,000 gpd (97.2 gpm) leaking
from this 8” cast iron pipe. Therefore, to create an accurate model, two nodes connected to this
pipe were given a demand of 48.6 gpm. As shown in Table II.B.3.1.F, the 2008 average day
demand is 561 gpm, 2008 peak day demand is 2094 gpm, 2030 average day demand is 455 gpm,
and 2030 peak day demand is 1697 gpm.

The model was calibrated by using the results from the eleven (11) fire flow tests mentioned
above. The boundary conditions for October 1, 2009 were: 1.) Storage Tank Full; Water
Treatment Plant producing 800 gpm, 2.) Well 1 On, Well 2 & 3 Off. Each fire flow test was
replicated in the water model and the residual hydraulic grade line (HGL) results were checked
against the field (HGL) results. If the deviation was greater than 12 feet (5.19 psi), adjustments
were made to the model until the variation was less than 12 feet (5.19 psi). Twelve (12) is a
reasonable variation allowing for the non-accuracy of fire flow equipment and other testing
errors. The Hazen-Williams friction loss C-coefficient was primarily the item adjusted because
our pipe sizes, materials, and elevations were already fairly accurate. C-coefficients chosen for
the model can be seen in Table IL.D.1.A and the calibration results for the Town are in Table
I1.D.1.B
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Table I1.D.1.A - Calibrated Hazen-Williams friction coefficient for various pipe material

Pipe Material Hazen-Williams C-coefficient
1930's Cast Iron 63
1940's Ductile Iron 120
Newer Ductile Iron 140
Newer PVC 150
Table I1.D.1.B - Calibration Fire Flow Test Results
Field Total Field Model Model | Delta Residual | Test | Flow
Test # Static Flow | Residual Static | Residual | (Model - Field) | Node | Node
HGL GPM HGL HGL HGL HGL
1 3555.83 | 1250 | 3544.28 | 3546.80 | 3467.20 -77.08 J-61 J-63
2 3553.08 | 530 | 3499.95 | 3546.70 | 3510.60 10.65 J-40 J-6

3 3551.03 | 920 | 3539.48 | 3546.70 | 3478.40 -61.08 J-12 J-26

4 3549.89 | 460 | 3515.24 | 3547.00 | 3523.00 7.76 J-55 J-57

5 3539.90 | 380 | 3489.08 | 3546.30 | 3481.30 -7.78 J-70 J-84

6 3548.71 | 840 | 3490.96 | 3546.90 | 3482.20 -8.76 J-59 J-52

7 3553.66 | 790 | 3507.46 | 3547.00 | 3498.30 -9.16 J-37 J-13

8 3548.48 | 890 | 3495.35 | 3546.80 | 3486.70 -8.65 J-27 J-29

9 354596 | 798 | 3485.90 | 3546.70 | 3487.70 1.80 J-18 J-21

10 3556.85 | 798 | 3485.24 | 3546.80 | 3496.70 11.46 J-89 J-87

11 3551.92 | 798 | 3510.34 | 3546.90 | 3507.40 -2.94 J-93 J-97

Other factors that might control the model calibration are water system unknowns such as fully
closed or partially closed water valves, broken water mains, undocumented connections, etc. In
addition to adding 97.2 gpm of “lost water”” on nodes connected to the old cast iron 8” on Middle
Burnt Fork Road, P-223 was considered partially closed. According to Stevensville maintenance
staff, the 8” PVC water main just northeast of the high school, has had problems in the past.
These problems since then have been fixed, but there is a chance, if the water model is properly
calibrated, that there still might be some debris in the main or a partially closed valve. A high
minor loss factor was added to P-223 to imitate a pipe with restrictive flow. The maintenance
staff will investigate and check all valves. Scenarios in the water model for the future water
system assume this problem is fixed and the pipe is flowing full.

Fire flow test #1 and #3 are outside the recommended variation of 12 feet (5.19 psi). Since most
of the other fire flow tests, which were within the 12 feet variation, were performed near the
areas of test #1 and #3, it is acceptable to remove these tests from the calibration set.
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The design requirements and regulatory approvals for each element of this water improvement
project include the following:

1. Treatment

1.

General Design Standards: Design analyses and recommendations included in this report
are based in part on Montana DEQ Circular 1 “Standards for Water Works” and
“Recommended Standards for Water Works,” 1982 Edition, prepared by the Upper Great
Lakes Upper Mississippi River Board of Sanitary Engineers (Otherwise known as the “10
States Standards.”)

Surface Water Treatment Rule - EPA’s Long Term 1 Enhanced Surface Water Treatment
Rule sets the maximum contaminant level goal (MCLGQG) at zero. Filtered systems must
physically remove 99% (2-logs) of Cryptosporidium, 99.9% (3-logs) of Giardia and
99.99% (4-logs) of viruses while maintaining 0.2 mg/l disinfectant residual entering the
distribution system. In order to achieve these goals, the turbidity levels in the combined
filter effluent must not exceed 5 nephelometric turbidity units (NTU) at any time and a
limit of 1 NTU in at least 95% of the measurements taken each month.

2. Transmission

1.

Sizing of the replacement transmission main line has been done with the help of a water
hydraulic model and with the goal of achieving the ISO recommended fire flows and
peak demands throughout the distribution system. A deviation from DEQ 1 Section 8.5.3,
if needed, should be sought in order to have a depth of bury on the transmission line in
Middle Burnt Fork at 4 72" of cover. The 10" PVC line installed in 1978 has 4' to 4 V2" of
cover and has never exhibited a freezing problem. The very shallow depth to groundwater
through this area prevents deep freezing. Significant cost savings in pipe installation
could result from the shallow bury depth.

Requirements for the location of any new storage tanks are that the minimum working
pressure anywhere in the system grid is 35 psi. Due to the elevation difference across
town, pressures in the west end of the system currently exceed 105 psi. According to
DEQ 1, Section 7.3.1., consideration should be given to pressure reducing devises on the
main lines when system pressures exceed 100 psi. Division of the water system into two
pressure zones should be considered.

All new main piping and valves will be AWWA approved. Service lines and fittings will
be NSF approved. Chlorinated test water will be de-chlorinated and flushed to waste.
Lines will be pressure tested to 12 times working pressures.

When designing transmission mains the velocity and head loss during a fire flow event
should be considered. @ The maximum water velocity, according to AWWA
recommendations, should be limited to 10 ft/s and the head loss should not exceed 6
ft/1000 ft. Future domestic demand (1697 gpm according to Table I1.B.3.1.F) and fire
flow demand together during peak day is the worst case scenario for water main sizing
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and will be used in the water model. There is more discussion on this in Section V of this
report. See Appendix C for future average day and peak day available fire flow reports.

3. Storage

1.

SIZING - The recommended total storage volume is based on ISO requirements for
meeting fire flow plus 24 hour average day demand. It is assumed that all supplies will
have back-up power to contribute to the fire flow.

DEQ 1 - Chapter 7, Finished Water Storage will dictate the required construction
methods associated with the reservoir. Concrete and steel tank alternatives should be
considered. In either case, the tank shall conform to AWWA standards for construction
and coatings. In the case of concrete, it will be partially buried in the ground or, if steel,
attractively painted and landscaped to soften views by the public. The Tank is to be
disinfected per AWWA C652. Chlorinated water used for the disinfection process will
be de-chlorinated and then sprayed on Town property as irrigation water.

4. Water Supply

1.

Per DEQ 1, Chapter 3, The water supply will meet the peak day demand with the largest
well out of service.

A Source Water Delineation and Assessment Report has been prepared by Western
Groundwater Services for the Town. The Report meets the requirements of PWS-6.
AMEC Geomatrix has prepared a PWS-6 for the new Twin Creeks well field.

. The Town of Stevensville has filed rights to all of its existing wells and surface water

sources. It has Statements of Claim on file with DNRC for the surface water sources and
Provisional Permits for all existing wells. Water rights applications associated with the
Twin Creeks Well Field have been filed with DNRC, and are currently in the process.
Upon approval of the Twin Creeks Water Right, the Town will apply for a water rights
transfer to the Twin Creeks Well Field. This process will be lengthy, but based on the
obtained rights for all other raw water sources, few objections are anticipated.

Any new wells will be drilled and developed in accordance with DEQ 1, Chapter 3 and
Title 37, Chapter 43, MCA and Title 36, Chapter 21, ARM.

The new pump house, plumbing, disinfection and chemical feed (ortho-phosphate) will
be in accordance with the applicable sections of DEQ Circular 1.

Design considerations for the well field pumps is a little difficult because the new storage
tank cannot be sized until all water services and sources have meters. With meters
installed, system leakage areas are easier to locate. After most of the leaks are fixed, the
domestic water demand for average day should be easily found. The total storage volume
will be based on the new average day domestic demand. The water model will be the
perfect tool to use to size the new well pumps after total storage is determined. The well
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field will most likely be built before the new storage tank so the new well pumps will
need to provide adequate fire flow for the water system with the existing storage tank in-
place.

S. Distribution
1. Adhere to DEQ 1 - Chapter 8 Transmission Mains and Distributions Systems.

2. According to The Hydrant Flow Data Summary in Appendix C, needed fire flows (NFF)
in the commercial areas downtown should be 3500 gpm, the school area should be 3000
gpm, and residential areas should be 1000 gpm. The existing water system with all
sources producing (Water Treatment Plant, Well 1, 2 & 3) was analyzed in the model to
check available fire flow (AFF). The fire flow analysis was performed for both average
day and peak day domestic demand; available fire flow (AFF) was determined by
sustaining a minimum zone pressure of 20 psi. If AFF was less than NFF, new water
mains were added or existing infrastructure was upgraded until the AFF was equal to or
greater than the NFF. See Appendix C for existing average day and peak day available
fire flow reports.

6. Metering:

1. Meters will be sized to meet the required flow demands of the category of the user,
whether residential or commercial. The Town anticipates installing meter pits at the right-
of-way edge with remote read heads on all new service connections, where groundwater
conditions allow.
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ITI. Alternative Screening Process

There are many alternatives for each of the proposed major elements of this project. The
proposed elements are: treatment, transmission, water storage, water supply, distribution
improvements and metering. Some of the possible alternatives are clearly not feasible or are cost
prohibitive. All considered alternatives are discussed below:

A.Water Supply and Treatment

Since different water supply options require different treatment options, these two items will be
evaluated together. The options listed below should address all practical configurations for
rehabilitation or replacement of the Town’s existing water supply and treatment systems.

No Action: No action will perhaps have little immediate consequence to the Town, however, on
a peak demand day, system needs may not be met and shortages may occur. Further, if a severe
fire should occur at the same time, fire flows will be insufficient to properly control the
conflagration resulting in the possible loss of life and property. Loss of any of the existing wells,
by failure of antiquated equipment, by loss of power, or by loss due to contamination, will have a
serious consequence to the integrity of the water supply. The “No action” alternative will not
protect the health and safety of the citizens of Stevensville, and will not be considered in the
Alternative Analysis in Section IV.

Other Water Suppliers or Systems: There are no other water suppliers or systems in the area with
capacity to serve all, or a portion, of the Town of Stevensville’s demands. Other water suppliers
or systems are not considered in the Alternative Analysis in Section IV.

Rehabilitation of Existing Wells, Infiltration Gallery, and Treatment Plant: The rehabilitation of
Well #1 was performed in 2006 and 2007. This resulted in a minor increase in capacity, but the
well is still limited by excessive sand production at flows above 275 gpm (approximately
400lbs/day sand production). Rehabilitation of the other two (2) existing wells is also a
possibility, however, the wells are relatively shallow (50°-75" with 28' to 30" static water levels)
and are not adequately protected from contamination. Thus, in order to improve these wells, the
wells must be deepened so that they enter a semi-confined aquifer thereby affording improved
wellhead protection. In addition to rehabilitation of the wells, the existing infiltration gallery and
treatment plant requires upgrades to meet the current EPA surface water treatment rules. This
option presents some difficult practical, engineering and logistical problems due to lack of
available space, and excessive expense for a system that will marginally meet the requirements
of the Town. However, this option will be considered in the Alternative Analysis in Section IV
for comparison.

Identify New Well Site(s): The Source Water Protection Plan, September 2000, (Appendix D)
recommended new well supplies along the south side of Burnt Fork Road and above the Eastside
Highway as likely producing sufficient water and having a lower susceptibility to contamination.
A further study of possible production rates reached the same conclusions. Several well sites
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have been investigated in the past, including test wells on the northeast corner of town at the old
Foremost Creamery in the early 1990’s, and a test well drilled at the current treatment plant site
in the early 1960’s. Recently a test well and hydrogeologic assessment have been completed on
a piece of property south of Middle Burnt Fork Road as part of the development of the Twin
Creeks Subdivision, and found this site to be suitable for locating a consolidated well field for
the Town of Stevensville. Alternative well sites will be considered in the Alternative Analysis of
Section IV.

New or Alternative Surface Source and Treatment Plant: The Bitterroot River is a Class B-1
rated water body, but the River Basin is closed to new surface water rights, with the exception of
municipal supplies [MCA 85.2.344(2)(b)]. Nonetheless, surface water rights even for municipal
use, would be expected to be highly contested. In addition, the regulatory requirements for use
of surface water vs. the ready availability of good quality groundwater render this alternative
moot. A new or alternative surface supply is not considered in the Alternative Analysis in
Section IV.

B. Water Storage

Based on discussions with USDA Rural Development and TSEP, it would not be in the Towns
best interest to size and design a water tank at this time. Due to the fact that the Town of
Stevensville is currently unmetered, and that there is a large amount of leaks in the distribution
system, sizing a tank based on current estimated usage and leaks would result in an oversized
tank that may not be in the best interest of the Town. Over sizing of the tank could lead to water
quality issues, and would add additional cost to an already expensive project. A detailed water
use and fire flow analysis will be performed after the Town’s leaks have been reduced through
the proposed distribution improvements and there is at least one year of metered use records for
the Town. From this information a more accurate and cost effective tanks sizing will be able to
be performed.

No Action: Hydraulic analyses associated with the development of this PER have concluded that
additional storage is needed to meet daily and fire flow demands as required by DEQ Circular 1.
The existing 0.43 MG reservoir is inadequate in terms of capacity and if required may not be
adequate to provide contact time for 4-log disinfection, depending on the source location. The
current tank could possibly run out of water completely in a major fire event. Due to the fact that
the Town is unmetered and the distribution system contains significant leaks this option will be
considered in the Alternative Analysis in Section I'V.

Once adequate information is available to size the storage tank, the following options should be
considered:

Tank Replacement in Existing Location: Complete replacement of the existing reservoir is a
possibility with a new tank in one of several locations. However, replacement in its current
location would be impossible without severe disruptions to the delivery of water to Town. The
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present tank appears to be in good condition (Tank Inspection Report, 2004) although the tank
base dates to the late 1950's and the concrete lid was added in 1978. The location of the tank
limits its use for gaining chlorine contact time unless all sources are piped to the tank before
being returned to distribution. This option will not be considered in the Alternative Analysis in
Section IV.

New Storage Tank with Removal of Existing Tank: Installation of a new storage tank could
occur in several locations, and in several different forms (gravity, elevated, ground level boosted,
etc.). The most desirable scenario would be to have the new storage tank located near the source
and treatment facilities so it could be utilized for disinfection contact time if 4-log disinfection is
required in the future. Upsizing the new tank and removal of the existing tank may prove to be
more economical than maintenance of an aging concrete tank and the additional transmission
main. This option will not be considered in the Alternative Analysis in Section IV.

New Storage Tank Keeping Existing Tank: Installation of a new storage tank could occur in
several locations, and in several different forms. The most desirable scenario would be to have
the new storage tank located near the source and treatment facilities so it could be utilized for
disinfection contact time if 4-log disinfection is required in the future. However, keeping the
current tank may prove to be an economical advantage to the Town, as well as providing the
benefit of redundancy for tank maintenance. This option will not be considered in the
Alternative Analysis in Section IV.

C. Transmission

No Action: The existing 8" cast iron main is far past its useful life and leaking badly. The 10"
PVC main alone cannot deliver peak demand flows to the Town distribution system from the
existing reservoir. No action will mean that the Town will have to rely on these lines for the
foreseeable future to deliver water to the Town system. Frequent repairs to the 8" line can be
expected to continue. Ravalli County has proposed reconstructing Middle Burnt Fork Road and
will most likely restrict pavement cuts, limiting access to the line for emergency repairs. This
may force the Town to abandon this line in place and rely solely on the 10" main to deliver flows
to the Town. The capacity of the 10" main cannot supply peak demands or fire flows. The 8”
main is believed to be the largest source of leaks in the Town’s water system and needs to be
rehabilitated or replaced; therefore the “No Action” alternative will not be considered in the
Alternative Analysis in Section IV.

Rehabilitate 8” Transmission Main in Place: The existing 8” cast iron line could be rehabilitated
in place by pipe bursting or splitting. However, pipe bursting is usually limited to an upsize of
three pipe sizes (eg. 8-inch to 12-inch) and a length of 300-400 ft without causing excessive
ground movement and requiring more powerful equipment. Based on the length of pipe that
needs to be replaced and the pipe size required to meet the expected demands of the system; pipe

Section III: Alternative Screening Process Page 47



Water System Improvements 2009 PER Update

rehabilitation does not appear to be a logical or cost effective solution and will not be considered
in the Alternative Analysis in Section IV.

Replace 8” Transmission Main in Existing Location: Replacement of the 8” cast iron main in its
existing location will solve multiple problems for the Town of Stevensville. Installation of the
main should include removal of the old wooden main to reduce the liability of the Town for
collapses in Middle Burnt Fork Road. The size of the new transmission main will be selected to
provide present and future peak demands and fire flows. Pipe material such as PVC and Ductile
Iron will be evaluated for cost. Any pipe used must be AWWA approved. In the larger pipe
sizes, costs can be very comparable and these pipe types should be specified as alternates, and
the cost difference evaluated at that time of construction. Replacement of the 8 transmission
main in place will be considered in the Alternative Analysis in Section IV.

Alternative Pipeline Routes: The route of the new pipeline along and within the right of way of
Middle Burnt Fork Road is the most direct route to the Town distribution system; however, other
routes are available and could provide the same benefits to the water system while minimizing
the road repair costs to the Town. If alternate routes are chosen abandonment of the existing 8”
line from the reservoir to town should be strongly considered. An alternate route may involve
setting the pipeline in “virgin” areas or across open previously undisturbed land. Alternative
routes may also have the potential for greater environmental impacts to local resources, greater
distances and probable easement acquisition costs. However, given the potential cost savings
associated with minimizing road repairs alternative pipeline routes will be considered in the
Alternative Analysis in Section IV.

D. Distribution Improvements

No Action: This alternative does not address the problems of inadequate fire flow and frequent
flushing required for the dead end mains in Town. The looping of dead ends and replacement of
leaking and undersized piping in the system will help reduce the potential for contamination, and
improve the currently inadequate fire protection that puts the Town and its citizens at risk.
System leaks may also continue to increase if the system is not repaired and improved. The “No
Action” alternative is not considered in the Alternative Analysis in Section I'V.

Full Distribution Replacement: The full replacement of the water distribution system is not
considered necessary, or financially feasible. A good leak detection program will identify
sections of problem piping and hydraulic modeling will identify sections of undersized mains
which are in need of upsizing. The full replacement of the distribution piping is not considered
in the Alternative Analysis in Section IV.

Main Upsizing and Looping of Dead Ends: This alternative is designed to improve the overall
efficiency of the distribution system and to insure that system flows and pressures will be
adequate for fire protection even during peak demand periods. Areas of leaking piping
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indentified in leak detection surveys must be repaired or replaced to reduce the amount of water
leaking from the distribution system. The replacement of critical mains and completion of
looped distribution will be considered in the Alternative Analysis in Section IV.

Pressure Zones: Due to elevations changes across Town, many residents have water pressure
that is less than ideal and in many cases unsafe. On the west side of Town pressures can reach
up to 110 psi, while pressure at the upper end of the distribution system can be as low as 35 psi.
Depending on the storage location selected, division of the water system into two pressure zones
may be required to provide adequate and safe pressure to all water system users.

E. Metering

No Action: The no action alternative maintains the current situation in Town, in which
approximately 66% of the services are metered with the balance being unmetered. Currently all
new services, and houses at transfer of ownership, are required to be metered, but there would be
no concerted effort to meter all existing services on the system. This option will have several
long term negative effects, namely, it will hinder the ability of the Town to quantify the extent of
system leaks and it will likely prevent the Town from obtaining certain grants and loans for
needed system improvements, as such funding programs normally require that all users be
metered. This option is not considered in the Alternative Analysis in Section IV.

Metering of all services: This alternative involves the installation of meters on all remaining
unmetered water services on the Town’s water system. This option will enable the Town to
account and bill for all water used, and better quantify system losses due to leakage. This
alternative will help insure that the Town is eligible for grants and loans that will help support
the water system improvements recommended in this PER. The technology of remote read-outs
will greatly reduce staff time and allow monthly meter reading in a shorter period of time than is
taken currently. Monthly reading of meters promotes water conservation and assists with the
water funds cash flow. Full metering of the Town is considered a necessary part of the
improvements and will be considered in the Alternative Analysis in Section IV.
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STEVENSVILLE

IV.

Alternatives Analysis

The water system alternatives that are reasonable for the Town to consider have been reduced to:

Water Supply and Treatment Alternatives

1. Rehabilitate Infiltration Gallery and Treatment Plant — Rehabilitate existing wells or
move to well/wells in consolidated well field.
2. Identify new consolidated well field location

Storage Alternatives

1. No Action — Keep existing storage tank

Transmission Alternatives

1. Replace 8” cast iron main in place
2. Alternative transmission main routes

Distribution System Improvements

1. Main upsizing and looping of dead end mains
2. Addition of Second Pressure Zone

Metering

1. Meter all service connections

Each of these elements is more thoroughly discussed below.

1. Water Supply and Treatment Alternatives

A. Description: Based on the current and projected water use for the Town of Stevensville,

improvements to the quantity and quality of the Town’s drinking water are required.
These improvements can be handled in a number of ways, but based on the alternative
screening process the two most realistic improvement scenarios would be 1.) to
rehabilitate the existing infiltration gallery and treatment plant located up Middle Burnt
Fork Road and rehabilitate the existing wells or move to a small consolidated well field,
or 2.) Abandon the current supply and move to an all groundwater well supply from a
consolidated well field located in or near Town.

. Schematic Layout: The two options listed above cover a large area. The rehabilitation

of the existing wells and infiltration gallery would require improvements at the three well
locations in Town and the infiltration facility and treatment plant located up Middle
Burnt Fork Road (See current water system map in Appendix C).

The construction of a new consolidated well field has been investigated at the following
locations and would require the drilling of three or four wells and construction of a pump
house and treatment building which would all be located at the consolidated well field:

Creamery Well Site - A well site had been under consideration near the old Foremost
Creamery in the NE corner of the Town and in 1990, a 6" test well was drilled to a depth
of 550 feet BLS near the Creamery. An analysis on the feasibility of this well site by
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Howard Newman, ultimately concluded 600 to 1000 gpm is available from aquifers from
300' to 330' BLS (Newman, letter of May 25, 1990). The Test Well site is not considered
a feasible site today as sufficient land around the site is no longer available, and
connection to the water distribution system would require additional pipeline and
possibly storage and secondary pumping to meet chlorine contact times if required.

Treatment Plant Test Well Site - A test well had been completed near the treatment plant
site in 1963 to 510 feet. Little is known about the well other than the “casing was pulled
from hole; did not produce enough water”.

Twin Creeks Well Site - As part of an annexation agreement with the Town of
Stevensville, 4-6 acres of land on the south side of Middle Burnt Fork Road has been
reserved for a municipal well field as part of the Twin Creeks Subdivision. A Source
Water Protection Delineation (PWS-6), was performed by Geomatrix of Missoula in
November 2007, and found the site suitable for locating a consolidated well field for the
Town. This site provides adequate room to construct the well field, treatment facility,
and additional storage. The site also fronts Middle Burnt Fork Road which provides easy
access by Town Staff and provides connectivity with the existing water mains in Middle
Burnt Fork Road. With its close proximity to Town this site would also reduce the
required transmission main length to Town.

Based on the information available and the work completed by the Twin Creeks
Subdivisions, the most likely site for the consolidated well field is the Twin Creeks Well
Site. This site has adequate land available for a pump house and treatment facility, as
well as room for an additional water storage tank in Phase IV.

C. Operational Requirements: The operational requirements of the two water supply and
treatment options vary greatly. A surface water treatment plant utilizing a slow sand
filter, as recommended by Welch Comer (February 2005), will require a Class II water
operator when the Town’s population exceeds 2,500 (estimated 2020). Based on the
Treatment Plant PER performed by Welch Comer, a slow sand filter treatment plant
would require the following manpower requirements under normal operating conditions:

e Full time operator 2-3 hours per day

® One backup operator (as required by DEQ)

® C(Cleaning operations for one filter bed:
o One full time operator for oversight— 50 hours
o Manual removal of Schmutzdecke — 50 man-hours
o Mechanical wet harrowing — 12 man-hours

A consolidated well field would require the following manpower under normal operating

conditions:
e Full time operator 1-2 hours per day
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D. Energy Requirements: If rehabilitation is chosen the slow sand filter will require a raw
water booster pump. The treatment plant is estimated to have power consumption of
$1,500 to $2,500 annually (as outlined in the Water Treatment Plant PER, Welch
Comer). In addition to the treatment plant power requirements there will be additional
power required for approximately 500 gpm from the existing well supply. The well
supply is assumed to be needed 12 hours/day for 6 months of the year. The pumping
conditions are estimated as follows:

Total Dynamic Head = 261°

At 85% Efficiency 39 HP required to pump 500 gpm.

Kilowatts = HP x 0.7457 = 29.8 KW @ $8.31/KW demand charge = $2,975
Estimated annual runtime = 2160 hours @ $0.055/KWhr = $3,540

Total annual power cost = $2,500 + $2,975 + $3,540 = $9,015

If the infiltration gallery and the associated treatment plant are de-commissioned the
energy requirements will be all in pumping the groundwater wells. If on an annual basis,
239.08 MG are to be pumped (after leakage reduction in 2030, TABLE II.B.3.1.F) and
we assume an average 9.6 hour pumping day, the pumped rate is 1140 gpm. As above:

Total Dynamic Head = 400’

At 85% Efficiency 150 HP (2 wells) is required to pump 1140 gpm.

Kilowatts = HP x 0.7457 = 111.9 KW @ $8.31/KW demand charge = $11,159

Estimated annual runtime = 3504 hours @ $0.055/KWhr = $21,565

Total annual power cost = $11,159 + $21,565 = $32,724

E. Regulatory Compliance & Permits: If the treatment plant is upgraded, it must meet the
requirements of DEQ Circular 1 as well as be capable of meeting the requirements of the
Environmental Protection Agency’s (EPA), Long Term 1 Enhanced Surface Water
Treatment Rule (LTIESWTR) and Long Term 2 Enhanced Surface Water Treatment
Rule (LT2ESWTR). The Town of Stevensville is currently on track for completing the
required e-coli monitoring for the LT2ZESWTR. Water rights for all existing sources are
in place and will be retained with this alternative. Rehabilitation of the existing wells
should include provisions for meeting the EPA Groundwater Rule requirements for 4-log
virus inactivation should they not pass EPA triggered source water monitoring as
required by December 1, 2009. Sufficient capacity is not available from the existing
wells to meet the requirements of DEQ Circular-1, Chapter 3 for source capacity. New
wells if required would most likely be only one well short of an all groundwater source.

If a consolidated well field is chosen as the preferred alternative all elements of the
source and treatment must comply with all requirements of DEQ Circular 1, Standards
for Water Works. In addition, all new groundwater sources constructed after November
30, 2009 must meet EPA triggered source water monitoring requirements, or conduct
compliance monitoring for 4-log virus inactivation. Source capacity must meet the
requirements of DEQ Circular-1, Section 3.2.1.1.
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F. Land Requirements: Rehabilitation of the Treatment Plant and Infiltration gallery
would not require any additional land acquisition by the Town. Rehabilitation of the
existing wells would require additional easement, which in some cases may not be
available. Moving the wells to a consolidated well field would be the most efficient
solution due to the fact that the Twin Creeks well field will be deeded to the Town prior
to final plat of the Twin Creeks Subdivision, and already has public water supply well in
place which was 72-hour pump tested at 1,100 gpm.

Moving to a consolidated well field would require no land acquisition by the Town of
Stevensville. As part of the Twin Creeks Subdivision a parcel of land will be deeded to
the Town for use as a municipal well field. The site is large enough to accommodate the
wells, treatment, and future storage requirements. The Twin Creeks Subdivision has
already gained approval of the PWS-6 and drilled the first well on this property.

G. Environmental Considerations: Environmental impacts from either of these alternatives
will be minimal. The backwash from the upgraded treatment plant will be recycled as to
not affect surface water turbidity. The construction of the new well field will withdraw
water from a deep aquifer which has been shown to be very prolific, as shown in the
AMEC Geomatrix Hydrogeologic Assessment Report and Criteria Addendum Evaluation
in_Support of Application for Beneficial Use Permit prepared for the Town of
Stevensville. Removal of water from the aquifer for either alternative is not thought to be
environmentally significant. Disturbance at either site will be kept to a minimum and
avoidance of environmentally sensitive areas, such as wetlands will be avoided.

H. Construction Problems: Repair of the infiltration gallery may be subject to high
groundwater tables in the infiltration gallery area (1°-3" BLS). Pumping of groundwater
should be expected for any repairs to the infiltration gallery.

No construction problems are anticipated with the drilling of the consolidated well field.
Although high groundwater is present, suitable soils exist at the well field site and
roadways and foundations should not be a problem with proper construction techniques.

I. Cost Estimates: The following tables compare the estimated Project Costs, Annual

O&M Costs, and the 40 year Present Worth for both Supply Alternatives. A 3% interest
rate was used for all calculations in the 40 year Present Worth Analysis:
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Table IV.1.A Treatment Plant Upgrade and 1,700 gpm well field

Item | Description Qty Units Unit Cost Total
1 Slow Sand Filter (Welch Comer PER) 1 LS $1,899,400 $1,899,400
2 Supply Main-Plant to Tank-10" PVC 1100 LF $45.45 $50,000
3 | De-Commission Existing Plant/Supply 1 LS $50,000 $50,000
4 Land acquisition Well Field 4 Acre $25,000 $100,000
5 Access Road and Site Pad Well Field 1 LS $20,000 $20,000
6 3 phase Electrical Service 1 LS $10,000 $10,000
7 Production Wells, 450" 500-600 gpm 2 EA $75,000 $150,000
8 Well Pumps- line shaft 50 HP 2 EA $40,000 $80,000
9 Well House, electrical & chlorination 1 EA $100,000 $100,000
10 | Back-up generator & transfer switch 1 LS $50,000 $50,000
11 | Telemetry Control System 1 EA $75,000 $75,000
12 | Connect to existing 10" supply line 700 LF $50 $35,000
Subtotal, Construction Cost $2,619,400
Engineering, Design & Construction $523,880
Total Project Cost $3,143,280
Treatment Plant Salvage Value ( based on 50 year life) $759,760
Well Salvage value (7+8+9 based on 50 year life) $132,000
Present value of salvage (P/F @ 3%) $203,410
Annual O & M Costs
Treatment Plant (Welch Comer PER) $12,500
Well Production Energy Consumption $9,000
Pump Replacement (25 year life) $3,200
subtotal, annualized O & M Costs $24,700
40 Year Present Worth of O & M (P/A @ 3%) $570,941
Net Present Worth $3,917,631
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Table IV.1.B Consolidated Well Field (2300 gpm)

Item Description Qty Units Unit Cost Total
1 Surveys & legal 1 LS $5,000 $5,000
2 10" Production well. Completed 3 EA $117,500 $352,500
3 Submersible turbine pump (Twin Creeks 1 EA $15,000 $15,000
Well)
4 Abandon Existing Wells 3 EA $2,500 $7,500
5 Access road and Site Pad 1 LS $20,000 $20,000
6 Pump house / Treatment building 1 LS $156,250 $156,250
7 Well House Plumbing and Valves 1 LS $30,000 $30,000
8 350 kW Backup Power Generation 1 LS $90,000 $90,000
9 Disinfection & corrosion control system 1 LS $25,000 $25,000
10 Electrical service connection 1 LS $15,000 $15,000
11 Fencing and Security 1 LS $15,000 $15,000
12 Telemetry & Controls For Existing Tank 1 LS $45,000 $45,000
SUBTOTAL, PRODUCTION WELLS, PUMPHOUSE & TREATMENT $776,250
Contingency (10%) $77,625
Engineering (15%) $116,438
TOTAL NEW WATER SUPPLY WELLS, PUMPHOUSE & TREATMENT $970,313
Treatment Plant Salvage Value ( based on 50 year life) $158,500
Well Salvage value (2+3+9 based on 50 year life) $157,000
Present value of salvage (P/F @ 3%) $71,966
Annual O & M Costs
Well Field Treatment Plant $10,400
Well Production Energy Consumption $32,724
Pump Replacement (25 year life) $3,200
subtotal, annualized O & M Costs $46,324
40 Year Present Worth of O & M (P/A @ 3%) $1,070,779
Net Present Worth $1,969,126

J. Selection of Preferred Alternative:

The Town has historically been in favor of the

infiltration gallery and treatment plant because of the perception of “free” gravity
delivered water, as was initially conceived at the turn of the 201 century when Mill Creek

was first tapped with wooden mains to Town.

It has become apparent that with the

EPA’s Surface Water Treatment Rule requirements and the technical nature of design and
operation of a Surface Water Treatment Plant that the water is no longer “free”. In
addition, pressures on water rights from all the consumers on the Burnt Fork drainage
have made reliable delivery of the Town’s claimed rights even more risky. In addition,
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sensitivity of the filter plant to potential contaminant sources is considered to be HIGH
(Appendix D). The interconnectivity of Mill and Swamp Creek with the Bitterroot
Irrigation District Canal, which brings water all the way from Lake Como, is also a
concern. A matrix comparison of the Supply Alternatives is in TABLE IV.1.C. A
matrix system of evaluating the alternatives is employed. Impacts on the listed elements
are rated from 1 to 3, with 3 representing the higher impact, greater difficulty, higher
cost, etc. The alternative with the lowest total value is deemed to be in the best interest of
the community.

Rating System

Less Impact = Greater Impact
1 2 3
TABLE IV.1.C Water Supply Source Alternative Selection Matrix
Treatment Plant & 900 gpm De-Commission Treatment Plant &
Well Field 2300 gpm Well Field

Operational Requirements 3 1

Energy Requirements 1 3
Regulatory Requirements 3 2

Land Requirements 1 1

Air Quality 1 1

Source Water Sensitivity 3 1

Flood Plain 1 1

Socio / Economic 1 1
Transportation 1 1

Noise 1 1
Biological Resources 1 1
Construction Problems 2 1

Cost 3 1

TOTALS 22 16

As can be seen from the Table, the preferred alternative is to de-commission the treatment plant
and infiltration gallery and move the Town water supply to a consolidated well field and rely on
groundwater wells for all source water needs.
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2. Storage Alternatives

Based on discussions with USDA Rural Development and TSEP, it would not be in the Towns
best interest to size and design a water tank at this time. Due to the fact that the Town of
Stevensville is currently unmetered, and that there is a large amount of leaks in the distribution
system, sizing a tank based on current estimated usage and leaks would result in an oversized
tank that may not be in the best interest of the Town. Over sizing the tank could lead to water
quality issues, and would add additional cost to an already expensive project. A detailed water
use and fire flow analysis will be performed after the Town’s leaks have been reduced through
the proposed distribution improvements and there is at least one year of metered use records for
the Town. From this information a more accurate and cost effective tank sizing will be able to
be performed.

A. Description: In order to maintain present and adequate Town pressures, and to utilize the
present tank volume, the new tank normal operational levels should be from 3543' to
3549'" MSL (1988 NAVD). The existing treatment plant site lacks the space to
accommodate a new reservoir, unless the present reservoir is dismantled first. This is not
considered to be a viable option due to need for continued storage volume during the
construction period. The Town may have opportunity to acquire property on the south
side of Middle Burnt Fork Road and about 30 vertical feet below the existing treatment
plant site. Thus, a tank at this site is expected to be a tall tank with a daily operation
volume above the 3543' level. Options for an additional tank include concrete or steel
tanks. A concrete tank has the advantage of being able to be partially “buried” in the
ground affording a low profile and therefore shielded from neighboring views. Except
for periodic cleaning of the interior, a concrete tank has little in the way of long term
maintenance requirements. A steel tank is expected to have a lower initial cost, yet will
require more maintenance with periodic coatings inside and out. A steel tank will need to
be constructed completely above ground on a concrete pad making it more visible to the
public. However, the tank can be shielded from neighborhood views with partial
excavation and earth / landscaped berms.

In addition to tank material and location of the tank, the tank type must also be
considered. Two options include building an elevated storage tank, this could include a
water tower or a tank built to meet the current operating levels, or building a ground level
tank with a booster station at an elevation lower than the current operating levels.

Elevated storage tank: An elevated storage tank can be constructed close to Town with a
height sufficient to equal the existing tank. Finished storage will be at the 3543 to 3549
elevation. Elevated tanks are typically steel of the ellipsoid or hydro-pillar configuration.
A concrete base with steel tank may also be an option.

Ground level tank with Booster Station: A ground level tank can be placed at virtually
any elevation if a booster station is utilized to provide system pressure instead of gravity
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flow. This alternative will require less energy to lift the well water to the tank, but
additional energy to pressurize the water system.

B. Schematic Layout: The existing tank and site will be utilized until metering and leak
reduction can be completed and an accurate assessment of water use can be used to
design the new tank. Adequate space will be secured at the new well field location for
the construction of a new storage tank of approximately 1 million gallons.

C. Operational Requirements: The existing tank will be retrofitted with float controls and
telemetry to control the consolidated well field in a lead —lag —lag —lag scenario. This
will reduce the systems dependence on manual control by the operator and ensure that
adequate water is available under all flow conditions.

D. Energy Requirements: Utilizing the existing tank will not require any additional energy
as compared to elevated tank scenarios. Should ground level storage at the well field be
chosen additional well capacity may be available based on the reduction in head pressure
on the pumps.

E. Regulatory Compliance & Permits: No permitting will be required to use the existing
tank.

F. Land Requirements: No additional land will be required to use the existing tank.
Adequate land will be acquired as part of the Twin Creeks Well Field to construct a new
storage tank of approximately 1 million gallons.

G. Environmental Considerations: No environmental disturbance will result from the use
of the existing tank.

H. Construction Problems: No construction problems are anticipated.

I. Cost Estimates: The only item required to keep the new storage tank in service would
be to repair the roof. Roof repair is estimated at approximately $25,000. Controls such
as a pressure transducer and telemetry are covered in the consolidated well field cost
estimate, and will be able to be utilized when a new tank is built.

J. Selection of Preferred Alternative: At this time the preferred alternative is to utilize the
existing storage tank until adequate metering information is available to properly size the

new storage tank.

3. Transmission Main Alternatives

A. Description: Based on the most recent leak detection survey, March 2006, the largest
source of leaks in the Town’s distribution system is the 8” cast iron water main in Middle
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Burnt Fork Road. This main was installed in the 1930’s and was constructed with leaded
hub joints. Due to vibration and movement associated with traffic on Middle Burnt Fork
Road and the railroad crossing, it is assumed that these rigid joints have begun to leak.
The 2006 leak survey uncovered five (5) leaks with an estimated leakage rate of 217,080
gpd of which over 140,000 gpd was found in the 8” cast iron main in Middle Burnt Fork
Road. This accounts for almost 30% of the “lost” water indicated by the production
records and wastewater treatment plant measured inflows.

In addition to being the main source of lost water for the Town, the two mains running
down Middle Burnt Fork Road are inadequately sized to provide adequate fire flow and
peak domestic flows to Town from the new well field. Based on the results of the water
model, the estimated peak demand of 1,697 gpm and the ISO required fire flow of 3,500
gpm are unable to be delivered to Town through these two mains. Increasing the main
size to 16” from the well field to Town will allow the required fire and domestic flows to
be delivered to the Town. Three possible routes have been identified for the transmission
main from the well field and are shown on the proposed route map in Appendix C. No
improvements are proposed to the 10” main from the well field to the existing storage
tank. This line was installed in the 1970’s and is in good condition. This line is
adequately sized to carry the flow from the well field and provide additional flow under
fire flow conditions.

B. Schematic Layout: The three proposed transmission main routes include the following:
Middle Burnt Fork Road: The Middle Burnt Fork Road option will replace the existing 8”
cast iron main in place from the new well field to Eastside Highway in Stevensville. This
option will have the least impact environmentally, as all disturbance will be in previously
disturbed areas; however, the financial impacts due to the extensive road repair required
by the Ravalli County Road and Bridge Department will likely make this the most
expensive option.

ALC Way: Another option is to abandon the 8 cast iron main in place and install a new
main along ALC Way, through the Stevensville School property, and connect to the
proposed 12 upgrades on 6™ Street. This option would increase the length of pipe
installed, but a majority of the installation would occur in gravel roadway and City
owned right of way which would significantly reduce the road repair costs.

Park Street: This option would place the new main out north of the Middle Burnt Fork
Road right-of way from the new well field to Park Street and continue up Park and
connect to the 12” upgrade in 5™ Street. This option will require less easement to be
completed, but may have higher costs due to road repair that would be required along
Park Street.

C. Operational Requirements: Any of the above listed alternatives would be a drastic
improvement as compared to the current configuration. The Ravalli County Road and
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Bridge Department has expressed continued concern over the old wooden main and the
leaking 8 main and their effect on the structural integrity of Middle Burnt Fork Road. A
new transmission main would lower maintenance costs due to repairs, and increase the
reliability of the water system.

D. Energy Requirements: The replacement of the leaking transmission main will
dramatically reduce the pumping costs of the Stevensville water system. The leaks in the
8” cast iron main alone are estimated at approximately 100 gpm. Reduction of these
leaks will improve the overall efficiency of the water system and reduce pumping and
storage requirements.

E. Regulatory Compliance & Permits: Replacement of the 8 cast iron main will bring
the Town into general compliance with DEQ Circular 1, Section 8. In particular Section
8.2.3 Fire Protection.

F. Land Requirements: The Middle Burnt Fork Road option would not require any
additional land acquisition as it would replace the Town’s water main in its existing
location. A right of way encroachment permit would be required from the Ravalli
County Road and Bridge Department to perform this work in the Middle Burnt Fork
Road right of way. The Park Street route would most likely require additional easement
from the Kelley property and the Stevensville Community Center property. The Town
staff has indicated that these easements would most likely be easily obtained. The ALC
option would require easement from the Kelley property and Montana Rail Link, which
would most likely be easily obtained.

G. Environmental Considerations: Replacement of the transmission main will have little
or no environmental consequence. The reduction in lost water will result in
corresponding reductions in chlorine and phosphates leaking into the groundwater and
associated pumping energy.

H. Construction Problems: Certain areas of Stevensville have seasonally high groundwater
which may create additional construction costs. The risk of encountering high
groundwater is equal for all proposed alternatives. The Middle Burnt Fork Road option
as well as the Park Street option would require extensive work along Middle Burnt Fork
Road. Construction in the tight right of way of Middle Burnt Fork Road could cause
delays and may pose a hazard during construction.

I. Cost Estimates: Detailed cost estimates for all three routes are included in Appendix H.
The general costs associated with each route are shown below:
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II.2.a NEW SUPPLY TRANSMISSION MAIN & BURNT FORK RECONSTRUCTION

Subtotal, New Supply Transmission Main $ 948,846

Subtotal, Middle Burnt Fork Re-construction $ 446,969
TOTAL, TRANSMISSION MAIN & BURNT FORK RE-CONSTRUCTION $ 1,395,815
I1.2.b NEW SUPPLY TRANSMISSION MAIN (Route 2 - Park Street)

Subtotal, New Supply Transmission Main $ 1,158,310
Subtotal, Road Repair $ 298,635
TOTAL, TRANSMISSION MAIN & ROAD REPAIR $ 1,456,945
I1.2.c NEW SUPPLY TRANSMISSION MAIN (Route 3 - ALC Way to 5th Street)
Subtotal, New Supply Transmission Main $ 1,066,078
Subtotal, Road Repair $ 135,903
TOTAL, TRANSMISSION MAIN & ROAD REPAIR $ 1,201,982

J. Selection of Preferred Alternative: Based on the hydraulic model, any of the above
proposed transmission main routes will provide the required domestic and fire flows to
Town while meeting DEQ requirements and AWWA recommendations. A matrix
comparison of the Transmission Main Alternatives is shown below. Impacts on the listed
elements are rated from 1 to 3, with 3 representing the higher impact, greater difficulty,
higher cost, etc. The alternative with the lowest total value is deemed to be in the best
interest of the community.

Rating System

Less Impact = Greater Impact
1 2 3
TABLE 1V.3.C Transmission Main Alternative Selection Matrix
Alternate A Alternate B Alternate C
Middle Burnt Fork Park Street ALC Way
Road
Operational Requirements 1 1 1
Energy Requirements 1 1 1
Regulatory Requirements 2 1 1
Land Requirements 1 2 2
Construction Problems 3 2 1
Cost 2 3 1
TOTALS 10 10 7
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As can be seen from the selection matrix, the preferred alternative appears to be the ALC
Transmission Main Route. This route will provide the greatest benefit for the cost to the Town.

4. Distribution System Improvement Alternatives

A. Description: The issue here is the proper selection of pipe sizes and replacements in the
distribution system for optimum efficiency in supplying peak demands and fire flows
throughout the Town. In order to determine the most cost effective solution for
distribution system upgrades, the Town’s water distribution system was modeled using
Bentley WaterCAD. Schematics of the system and selected print-out of hydraulic
calculations are presented in Appendix C.

In addition to the pipelines identified herein for replacement, other pipelines may be
found during continued leak detection operations that warrant full replacement.
According to Town staff, the main lines are sound, but copper service lines are corroded
and leaking.

B. Schematic Layout: Schematic’s for both the existing water distribution system and the
proposed improved system are shown in Appendix C. The pipeline improvements were
selected to reach the following goals:

1. Eliminate “dead-end” lines to improve water quantity, quality and reliability.
2. Provide the ISO required fire flow of 1,000 gpm in residential areas, 3,000 gpm
at the School, and 3,500 gpm in the commercial areas (Main Street).

Results of the model lead to suggested pipeline additions and replacement which are
summarized in Appendix C. The pipelines identified are needed to bring the present
Town grid into compliance with ISO flow requirements and with sound engineering
practices. The bulk of future growth in the Stevensville area is expected to be to the
south and southeast of Town. This growth will be served by water main extensions
funded by the developments in a pattern consistent with the Town’s Water and Sewer
Master Plan.

C. Operational Requirements: The installation of new and replacement pipelines can be
expected to reduce the operational duties of the Water staff. Reduction in dead-end lines
will reduce flushing activities and improve water quality with better circulation of
chlorine and ortho-phosphates.

D. Energy Requirements: The installation of new and replacement pipelines will have little

effect on the energy requirements of the water system. However, any reduction in leaks
will reduce pumping costs for the system.
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E. Regulatory Compliance & Permits: Looping the dead end lines and meeting ISO fire
flow requirements will bring the Town into general compliance with DEQ Circular DEQ
1, Sections 8.2.3 “Fire Protection” and 8.2.4 “Dead ends”. In addition, the completion of
a looped grid system can be expected to help in the even distribution of chlorine and
ortho-phosphates for improved water quality.

F. Land Requirements: No new lands are required for these alternatives. All main
replacements and new lines are expected to be within existing public right-of-ways.

G. Environmental Considerations: These water main installations will have little or no
environmental consequence, with the exception of any associated reduction in “lost
water” and the corresponding reduction in chlorine and ortho-phosphates and energy
costs.

H. Construction Problems: Certain areas of Stevensville, notably the northeast portion and
along Middle Burnt Fork have seasonal high groundwater that will create additional
construction expense. There are no other special considerations that need to be made.

I. Cost Estimates: Detailed cost estimates for recommended system upgrades are listed in
Appendix H. It is recommended that the Town adopt a minimum water main size of 8"
for hydraulic capacity. Pipe materials should be either ductile iron or PVC, both with
AWWA approvals. The general experience is that in smaller sizes PVC is most cost
effective, while ductile iron is usually more competitive in larger sizes. It may be good
practice to specify either type for a specific project and let the market forces make the
selection.

J. Selection of Preferred Alternative: Several alternatives and scenarios were tested in
the hydraulic model. From the model the following improvements are recommended:

1. In its current condition the distribution system is unable to deliver the required fire
flow throughout Town. The hydraulic model predicts that with average day flows 38
out of 118 junctions failed to deliver needed fire flows. During peak flow 112 out of
118 junctions failed to deliver required flows. The maximum available fire flow in
the commercial areas was 1986 gpm at average day flow and 392 gpm at peak day
flows.

2. According to The Hydrant Flow Data Summary in Appendix C, needed fire flows
(NFF) in the commercial areas downtown should be 3500 gpm, the school area
should be 3000 gpm, and residential areas should be 1000 gpm. The existing water
system with all sources producing (Water Treatment Plant, Well 1, 2 & 3) was
analyzed in the model to check available fire flow (AFF). The fire flow analysis was
performed for both average day and peak day domestic demand; available fire flow
(AFF) was determined by sustaining a minimum zone pressure of 20 psi. If AFF was
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less than NFF, new water mains were added or existing infrastructure was upgraded
until the AFF was equal to or greater than the NFF. See Appendix C for existing
average day and peak day available fire flow reports.

3. Based on the results of the water model the following pipe upgrades are
recommended to achieve NFF at all locations during peak day flows:
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Table IV.4.A — Recommended Pipe Upgrades
See Appendix G for a Schematic of Proposed Improvments

Section IV:

Pipe # Upgrade Description Quantity Units
37 12" Pipe 570 LF
38 12" Pipe 575 LF
39 12" Pipe 330 LF
12 12" Pipe 230 LF
180 12" Pipe 380 LF
72 12" Pipe 1000 LF

245 12" Pipe 540 LF
244 12" Pipe 500 LF
201 12" Pipe 525 LF
202 12" Pipe 280 LF
203 12" Pipe 450 LF
204 12" Pipe 365 LF
236 12" Pipe 165 LF
237 12" Pipe 370 LF
238 12" Pipe 1960 LF
247 12" Pipe 235 LF
239 12" Pipe 700 LF

Total 12" Upgrades 9175 LF
75 8" Pipe 365 LF
246 8" Pipe 350 LF
58 8" Pipe 350 LF
199 8" Pipe 372 LF
198 8" Pipe 340 LF
200 8" Pipe 144 LF
197 8" Pipe 325 LF
66 8" Pipe 75 LF
64 8" Pipe 150 LF
207 8" Pipe 215 LF
208 8" Pipe 75 LF
221 8" Pipe 750 LF

Total 8" Upgrades 3511 LF

Alternatives Analysis
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V. Detailed Description of the Preferred Alternative.
The preferred alternative will include the following elements:

1.

Metering: Metering is recommended for all un-metered services. Installation of meters in
existing services should include leak detection and replacement of the services to the
main where indicated. Accurate metering of all services and supplies will allow the
Town to accurately track water use, quantify the leaks in the system, and generate
revenue for the water system on a more regular basis. Remote radio read technology
should be utilized to reduce staff hours in meter reading and to begin reading and billing
of water use on a monthly basis.

Transmission: A new 16” transmission main from the Twin Creeks Well Field to the
Town distribution system is required to deliver the required domestic and fire flows to the
Town as required by DEQ Circular 1, and the 1996 ISO fire flow recommendations. The
main will be located in a water and sewer utility easement along ALC Way and will head
east through the Kelley and Montana Rail Link property to Phillips Street and then north
on Park Street to 5™ Street.

Storage: Until accurate metering data is available, the preferred alternative is to use the
existing storage tank and 10” main to provide storage and peak flows to the Town.

Supply & Treatment: The Town should begin conversion to a consolidated Well Field.
The preferred location is the Twin Creeks Well Field along the south side of Middle
Burnt Fork Road. Transfer of the well field property to the Town is a condition of the
Twin Creeks Subdivision approval, and the Town is currently working on an agreement
with Anderson should the subdivision process not be completed. Twin Creeks has
installed a test well and has confirmed the aquifer capacity and water quality. Once the
supply is secure, the existing wells and treatment plant can be phased out of the system.

Distribution: Water distribution mains identified in the WaterCAD model should be
replaced or installed as identified. This will bring the existing system into compliance
with DEQ and ISO requirements. In addition, leaks identified during main replacement
shall be repaired, leaking service lines shall be replaced to the curb stop, and all services
shall be metered.

A. Site Locations and Characteristics

1.

Meters will be installed on all un-metered services. Curb-side vaults will be constructed
within the existing street right-of-way where required and groundwater conditions permit.
Where possible, meter placement will be within the home.
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2. 16” Transmission main will be installed from the new well field to Town providing a
significant increase in capacity. The 8 cast iron main shall be abandon as required by
DEQ Circular 1, Section 8.14. The ALC route appears to be the most financially
responsible for the Town. Seasonally high groundwater will most likely be encountered
and should be budgeted as a construction expense.

3. Storage The existing tank will be utilized until accurate data is available to size the new
storage tank. At that time the location, size and type of tank will be determined.
Adequate space for a new tank will be acquired at the well field site as part of the well
field agreement.

4. Supply & Treatment: The development of a consolidated well field capable of 2300 gpm
will require approximately 4-6 acres. Up to 8 acres was offered for a Town well field as
part of the Twin Creeks Subdivision application and is currently under negotiation. A
test well was drilled by the Twin Creeks Subdivision and confirmed adequate quantity
and quality water (see Appendix D). Sufficient area will be acquired to adequately
protect the well heads and provide a location for future storage needs.

5. Distribution improvements will be located within existing Town right-of-ways and
easements. Replacements of pavement and some concrete will be necessary as part of
these improvements.

B. Operational Requirements:

None of the proposed improvements require operation expertise beyond a Class 2 water operator,
which the Town currently employs. The only new equipment for operation will be the telemetry
system to control the well pumps and reservoir levels and a booster station to provide additional
pressure to the upper end of the distribution system. After brief training, staff will quickly
become familiar with the operation of this system. The well field control system should include
data collection for continuous pump records and water production. Conversion to all metered
accounts through-out the Town and a monthly read and billing cycle will allow full accounting
for produced and sold water, and greatly improve the financial health of the water enterprise
fund.

C. Impact on Existing Facilities:

The proposed improvements will benefit the Town’s water system. Metering of all users will
most likely reduce the water used by flat rate customers by 15%-30%. The impacts on the
existing water facilities will be significant in that the improvements will greatly reduce the
amount of water leaking from the system, and discontinue the use of aged and “at risk” supplies.
Wells #1, 2 and 3 will be gradually phased out of production as new well supplies are brought on
line. Wells 2 and 3 are particularly at risk for contamination and Well No. 1 is far past its useful
life at near 60 years old and is starting to produce excessive amounts of sand.

Section V: Detailed Description of the Preferred Alternative Page 67



Water System Improvements 2009 PER Update

o3

D. Design Criteria
Design of these improvements will be in accordance with DEQ Circular DEQ 1, Standards for

Water Works:
1. Metering: All new supplies will be metered with continuous recording to the control

system. All service lines will be metered with a remote read system for monthly meter
reads and billing. Meters shall comply with AWWA C700 and all piping and fittings
shall be NSF approved. Full metering will allow the Town to accurately assess its water
loss and account for all water sold to customers. Complete metering will easily pay for
itself within the first few years, if leaks can be reduced and the Storage Tank sized on
actual metered use.

Transmission: The transmission main has been sized by hydraulic modeling with Bentley
WaterCAD to provide peak day plus fire flow from the well field to the Town.
Alternative routes were evaluated based on cost, environmental impact, and their ability
to provide adequate flow to the Town distribution system. The ALC route will allow the
existing 8” cast iron main in Middle Burnt Fork Road to be abandoned and will provide a
third connection to Town should other mains need to be shut down for repairs. The
transmission main will be designed per DEQ 1, Chapter 8 and will utilize AWWA and
ANSI/NSF approved pipe, fittings and valves.

Storage: The current tank does not meet the requirements of DEQ Circular 1, Section
7.0.1. However, improvements to the source and reduction of leaks in the system will
provide more fire flow and make the existing storage last longer than it previously did.
When accurate data is available, the new storage will be designed in accordance with
DEQ Circular 1, Section 7.0.1, and be specified to meet AWWA and ANSI/NSF
standards. The new tank will most likely be located at the Twin Creeks Well field to
provide a means of providing contact time for 4-log disinfection if required in the future.

Supply & Treatment: DEQ 1, Chapter 3, Source Development applies to the new well
sites. Water quality will be tested and must meet the requirements set forth in Title 17,
Chapter 38, Sub-Chapter 2, of the Administrative Rules of Montana. The new
groundwater source will be developed on the Twin Creeks Well Field property and
deeded to the Town as a final plat condition of the subdivision. Pumps will be specified
to meet the peak day demand with the largest producing source out of service. It is
assumed that all wells will be developed at the same capacity to reduce the amount of
wells required. The Town will need to make application for relocation and correction of
water rights to DNRC as new well supplies are developed.

It is assumed based on the water quality information obtained by AMEC Geomatrix that
the only treatment that will be required for the new source will be chlorination and
injection of corrosion control chemicals (orthophosphate blend). Controls, metering, and
treatment will all be located in a well house on the Twin Creeks Well Field property. No
treatment discharge is expected from the treatment required.
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5. Distribution: DEQ Circular 1, Chapter 8, Transmission Mains, Distribution Systems,

Piping & Appurtenances applies to the main replacements. Increases in main size are
supported by the hydraulic modeling completed in WaterCAD, and are shown on the
Preferred Alternative System Map in Appendix C. Industry standard, AWWA and
ANSI/NSF approved, ductile iron or PVC piping will be bid as equals. AWWA
recommendations for flow velocities and head loss limits will also be considered in the
design of this project.

The booster station required to provide additional pressure to Creekside Meadows
subdivision will meet the requirements of DEQ Circular 1, Chapter 6. This booster
station was approved by DEQ as part of the Creekside Meadows subdivision (see
approval in Appendix C), but was never installed. The booster station will be located as
shown in the approved DEQ plans.

E. Environmental Impacts and Mitigation

1.

Affected Environment/Environmental Consequences - Based on the responses to the
Uniform Environmental Checklist (see Appendix B), it can be concluded that the work
will have no significant adverse impacts on the environment. The proposed
improvements will have very little negative impact excluding the normal problems
associated with any construction activity.

Mitigation - The typical problems associated with the construction work include
equipment noise, dust, odors and impact on vehicular traffic. Enforcing the work hours,
maintaining noise suppressants (mufflers) on the equipment, applying dust controls
(water, dust screens, etc.) and providing temporary traffic signage and controls will help
to minimize the temporary impacts associated with construction actions. The water main
replacements in the Downtown area have been designed to be a block east of Main Street
to minimize impact on the business community and reduce costs of working on a State
Highway.

Correspondence - Responses to the Environmental Checklist are included in Appendix B.
No adverse impacts to the proposed project were identified.

Exhibits/Maps - Soil descriptions and flood plain delineations are show with The
Uniform Environmental Checklist in Appendix B.

F. Cost Summary for the Selected Alternative
Detailed cost estimates for the identified improvements are given in Appendix H.

1.

Project Costs - As detailed in Appendix H, the following are summaries of the “Activity
Costs” of the PHASE II and PHASE III Projects. In addition to these costs will be
administrative, legal, and financing costs that are specific to each potential funding
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source. Those costs must be included in the appropriate funding applications, and can be
expected to be 5% to 7% of the “Activity Costs”.

PHASE II IMPROVEMENTS
Water System Improvements Phase II Scope of Work and Estimated Costs
Description Estimated Cost
Meter Installation $ 243,072
Engineering & Contract Administration $ 24,026
Contingency $ 24,307
Metering Total $ 291,405
Transmission Main Installation $ 852,863
Road Repair $ 108,723
Engineering & Contract Administration $ 144,238
Contingency $ 96,159
Transmission Main Total $ 1,201,983
Phase II Improvement Summar
Meter Improvements $ 291,405
Transmission Main Improvements $ 1,201,983
Total Phase II $ 1,493,388
Phase II Funding Summary
Meter Improvements - USACE/WRDA 2008 $ 175,000
Transmission Main Improvements - USACE/WRDA 2008 $ 487,500
Total Phase II Funding Secured $ 662,500
Phase Il Funding Needed
Total Phase II Funding Needed $ 830,888
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PHASE III IMPROVEMENTS

Water System Improvements Phase III Scope of Work and Estimated Costs
Description Estimated Cost
Water Supply Well Installation $ 380,000
Pumphouse & Treatment $ 396,250
Engineering & Contract Administration $ 116,438
Contingency $ 77,625
Water Supply & Treatment Total $ 970,313
Distribution System Improvements $ 1,537,183
Decommission Infiltration Gallery $ 70,000
Engineering & Contract Administration $ 241,077
Contingency $ 160,718
Distribution System Improvements Total $ 2,008,979
Pressure Reducing Valves & Booster Station $ 165,000
Engineering & Contract Administration $ 12,750
Contingency $ 16,500
PRV & Booster Station Total $ 194,250

Phase III Improvement Summary
Water Supply & Treatment Improvements $ 970,313
Distribution System Improvements $ 2,008,979
Pressure Reducing Valves & Booster Station $ 194,250
Total Phase 11 $ 3,173,541
Phase III Funding Summary
RRGL 2008 $ 100,000
TSEP 2008 $ 500,000
Total Phase II Funding Secured $ 600,000
Phase III Funding Needed
Total Phase II Funding Needed | $ 2,573,541
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2. Annual Operating Budget — The annual operating budget for the period 2009 through
2014 has been estimated in HDR’s rate study which is included in Appendix E. The
Town is currently in the process of evaluating their current rates, and is prepared to adopt
a new rate structure based on HDR’s Rate Study. The Rate Study was prepared assuming
that all remaining improvements including approximately $1 million for Phase IV
improvements to storage would be funded with current grants and a loan for the
remaining value. Any additional grant funding would lower the rate increases proposed
by HDR and help make this project more affordable to the Town. HDR'’s rate study
includes: revenue, O&M costs, capital improvements, debt service and reserves

3. Reserves - HDR'’s rate study, which is included in Appendix E, budgets for the creation
of an Operating Reserve Fund, Capital Reserve Fund, and Rate Stabilization/Emergency
Reserve Fund. The Town currently has only a Capital Reserve Fund with a balance of
approximately $300,000.
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VI. Recommendations and Implementation
A. Funding Strategy

The needs of the Stevensville water system are extensive. It will not be possible for the water
users to fund such extensive needs from user rates alone. The Town is in need of grant and loan
funds in order to complete the recommended Projects. It is proposed that this project be
completed in 4 phases.

Phase I: Complete

Phase II: Metering and Transmission Main Improvements

Phase III: Consolidated Well Field & Distribution System Improvements
Phase 1V: Storage System Improvements

The Town has received the following grants to help complete this project to date:

WRDA 2008 - $175,000, Phase II

WRDA 2008 Special Appropriation - $487,500, Phase II
RRGL 2008 - $100,000, Phase III

TSEP 2008 - $500,000, Phase I11

Additional funding will be required to finish Phases II & III. It is the opinion of this PER that
Phases II & III must be completed before Phase IV can be designed for proper sizing of the tank.
Accurate water use data will allow for more accurate sizing of the storage tank, and reduction in
leaks in the system will reduce the required size of the storage tank, saving the Town a
considerable amount of money.

It is desired that the remaining funding for Phases II & III be obtained through grant and loan
from USDA Rural Development.

Current water rates are shown in the Table below:

Annual fees current
Account type base rate irrigation | MDEQ usage' | monthly cost
Flat rate 3/4" Service $205.24 $32.90 = $2.00 N/A $20.01
3/4" Metered Service $175.84 $2.00 [ $53.35 $19.27
1" Metered Service $314.75 $2.00 [ $95.50 $34.35
1-1/2" Metered Service $703.36 $2.00 [ $213.40 $76.56
2" Metered Service $1,255.50 $2.00 | $380.92 $136.53

"' Usage is based on the 2003 metered 137,000 gal/year/EDU less 10,000 gal/quarter base allocation.
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The typical average residential metered monthly bill as developed in Table I1.4.1.A is $19.27
/month. The average 3/4" sewer rate is $35.09 (see Table 11.4.2.A) and the combined water and
sewer billing is $54.36 / month. The target rates for water and sewer from the Department of
Commerce website for Stevensville are as follows: water only is $32.61 /month, wastewater only
is $20.96 and the combined water and wastewater rate is $53.57 / month. The “target rate” is the
amount the Agencies expect the water and sewer users to be paying for operation, maintenance
and debt service before the system is eligible for grant funds. Stevensville is currently at
approximately 101% of target with no debt service and a projected budget shortfall of
approximately 15% for 2009. A 40% rate increase is proposed next year, and extensive expenses
expected for both the water and sewer system in the near future.

The ultimate increase in water rate will depend on the success of the community in obtaining
grants from the various programs. The rate study performed by HDR determined that water and
sewer rates needed to be adjusted to meet the current operating expenses as well as to handle the
debt service from the proposed improvements. The rate study projected a 40% increase in water
rates and a 45% increase for sewer rates in 2010 if no further grant funding is obtained. A copy
of HDR’s rate study is included in Appendix E.

If no further grant funding is obtained the estimated increases in water rates to complete the
project (including Phase IV) are shown below:

Projected Rate Increases w/o Additional Grant Funding
2010 40.0%
2011 30.0%
2012 3.0%
2013 3.0%
2014 3.0%

B. Implementation

This Project has been developed in four phases in order to correct potential health and safety
issues and repair major operational problems facing the system first. The completion of the
hydrogeologic evaluation of the Twin Creeks Well Field by AMEC Geomatrix has allowed the
Town to move forward with this project knowing that they have a viable well field which
produces adequate quantity and quality water for the Town. Within each phase of this project
are several separate elements, which may also be constructed as “stand alone” projects if needed.
Some of these project elements are particularly suited to a specific funding source. The
following is a listing of each project element and a brief discussion of the current funding
sources.
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PHASE I: COMPLETE

PHASE II: Total $1,493,387

II.1 Meter Improvements ($291,405) This improvement is necessary to accurately determine the
actual amount of water produced and sold for the Stevensville water system. This improvement
will promote water and energy conservation as well as the fair and equitable sharing of water
supply costs to each user. Full metering of the system will allow for accurate sizing of the new
storage facility in phase IV of this project. WRDA 2008 funds have been secured for the
majority of this project. Approximately $30,078 of Town funds are required to complete this
portion of Phase II.

I.2 Transmission Main Replacement & Road Repair ($1,201,982) This project was initially
proposed as a joint project between the Town and Ravalli County governments, with the original
preferred alternative being replacement of the 8” cast iron main in its existing location. The 8”
cast iron main is one of the largest known sources of leaks in the Town’s distribution system, and
Middle Burnt Fork Road is in a poor state of repair and has been in need of repair for some time
due to failing sub-grades and poor asphalt condition. After extensive negotiations with the
county, adequate funds to repair the road to county standards could not be obtained from the
Road and Bridge Department budget. The Town has requested that repairs to the road be
delayed until at least May 1, 2010 to allow road crossings for the new preferred alternative and
service line relocations to be completed before the road is repaired.

The new preferred alternative places the replacement main in the proposed right-of-ways of the
Twin Creeks Subdivision, existing utility easements along ALC Way, an easement through the
Kelley and Montana Rail Link properties and existing Town right-of-ways. Although this
alternative increases the length of main required, a savings of approximately $300,000 is
estimated due to reduced road repair requirements. This portion of Phase II has received funding
through a special WRDA appropriation of $487,500. Approximately $714,482 of Town funds
are required to complete this portion of Phase II.

PHASE III: Total $3,173,542

Storage upgrades have been removed from Phase III and moved to Phase IV. A reduction in
scope will be required from TSEP to use existing grant funds for Phase III. A lack of accurate
water use data could result in inaccurate sizing of the storage upgrades adding additional cost to
the project and possibly cause water quality issues in the future. RRGL and TSEP grants have
been secured for completing the work associated with Phase III. However a funding shortfall of
approximately $2,573,541 still exists.

II1.1 New Water Supply, Pumphouse & Treatment ($970,313) A new well supply is the preferred
alternative to replace the aging infiltration gallery, treatment plant, and existing shallow wells.
Property obtained from the Twin Creeks Subdivision and the Hydrogeologic assessment
performed by AMEC Geomatrix have provided a suitable location for a consolidated well field
adjacent to the Town’s existing distributions system.
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II1.2 De-commission Infiltration Gallery & Treatment Plant ($87,500) Upon transfer to the new
groundwater source the infiltration gallery and treatment plant must be properly abandon. It may
be possible to sell or transfer the collection system to an agricultural use and there is a potential
salvage value that has not been included herein. The treatment plant building should be retained
and modified to storage and shop space for the water operations.

III.3 Distribution System Improvements ($2,115,729) are necessary to strengthen the flows
within the existing system to provide ISO required fire flows, improve water quality and
reliability, and reduce dangerously high pressures on the west side of Town. A 12” backbone
through Town will provide the ISO required fire flows of 3,500 gpm to downtown businesses
and provide water to the proposed industrial district along Eastside Highway.

Due to funding requirements this project must move ahead as quickly as possible. The longest
item on the schedule will be the water rights transfer from the current sources to the new
consolidated well field. This process has begun with the application for water rights on behalf of
the Town by the Twin Creeks Subdivision. Upon approval of their water right, an application
from the Town including a place of use change to include the Twin Creeks Subdivision will
occur. This process is estimated to take at least two (2) years to complete. A preliminary
schedule is shown in Figure VI.B.1.
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STEVENSVILLE

Water System Improvements 2009 PER Update

C. Public Participation

This PER Update is being prepared to amend the Stevensville Water System Improvements PER
as amended September 2007. This report will be presented to the Stevensville Town Council on
November 9, 2009.

Information and comments will be posted on the Town of Stevensville’s Water Improvement
Project Blog as the PER and water project progress. www.stevensvillewater.blogspot.com

Public comment on this PER Update will be documented as it is available.
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? Montana Department of
oo ENVIRONMENT AL QUALITY

109 Cooperative Way « Suine 105 « Knlispell, MT 59901.2389 « (406) 755-8985 « FAX (406) 755-8977

July 24, 2008

Stevensville, Town of
Mayor Bill Meisner

PO Box 30

Stevensville, MT 59870

Re: Sanitary Survey Inépcctio_n of Stevensvillc public water system (PWSID: #MT0000335).
Dear Meyor Meisner,

[ would like to thank George Thomas for assisting me during the sanitary survey inspection ol
the Stevensville water system. As a cormmunity water supply system, your facility is required
to have a sanitary survey inspection every three ycars. These regular inspections offer us an
opportunity to look for sarutary deficiencies that have the potential to cause contamination in
the water system, as well as pointing out operation and maintenance concerns. Below are a few
comments relating to the sanitary survey conducted on 6/25/2008.

SOURCE(s)
IN002 (Intake Nosth Swamp Creek and Mill Creek): This source intake collection system has

heen in place for a considerable period of time and is highly susceptible to runoff and heavy
rains. Construction of the intake and caisson would have to be improved if they were required
to mect current standards.

Well 1 (WL003 or North Well): This sourcc is significantly deeper (460") than the other
Stevensville wells and appears to be drawing from a confined aquifer (intake 362’ to 370"),
The 50 hp vertical turbine pump assembly has been replaced by a 50 hp submersible pump
assembly with VFD controls near the beginning of 2007. Tt is capablc of producing

approximately 400 gpm.
¢ Well 1 produces a significant amount of sand which is pumped directly into
distribution.

s I question the need for variable frequency drive (VFD) controls for well | since the
well is controlled by the storage tank water level. (Water hammer could have been
more cconomically addressed by installing an electrical soft start setup.)

Well 2 (W1.004): This source is located on South Ave — Mission St. and is 56’ deep with the
intake located at 367 to 56’ below ground Jevel. Static water level i 30’ in this unconfined
aquifer. Wel) 2 has a 20 hip submersible pump assembly that can produce approximately 220

gpm.
¢  Well 2 is located in a vault with no record of grouting.
e Well 2 does not have a meter (o help determine production.
¢  Well 2 vault is vented through a vent pipe that is lower than the vault flood rim.
¢  Well 2 controls are located ipside the vault and arc lower than the flood rim,

Centrnlized Scrvices Divislon » Enforcement Diviston = Permitting & Complisnce Divislon > Planning, Prevention & Assistnnce Divislen » Remcdintion Divisian



o Wecll 2 is subjected to occasional high ground water. (High ground water is pumped to 2
nearby ditch via a sump pumnp.)

» Well 2 vault does not have a permaneut ladder affixed to thc wall.

e The access hatch to Well 2 does not have a raised collar or gasket hatch.

e Minimal security at Well 2, which is unfenced in a resident’s yard.

o The Well 2 log (1968) shows a 3 hour test pump at 300 gpm and the pumping water
level was drawn into the perforated intake section. Routine static water level and
pumping water level shonld be routinely monitored to assure the PWL jsn’t being
drawn into the perforated section.

e Manufacturer specifications require subinersible pumps to be above the casing intake o
accommodate cooling. A flow inducer sleeve should be installed over the submersible
pump assembly if it's set below 36°.

Well 3 (WL005): This source is located near the cemetery in a residential area. It is 75’ deep
with two sections of casing perforations (40’ to 50’ and 55" to 75°). Static water level is 29’
and currently has a 20 hp submersible pump assembly that is capable of producing 220 gpm.

¢ The well log (1976) shows a test pump at 70 gpm for 1 hour with a 1’ drawdown. The
current pump is capable of 220 gpm. Our DEQ PWS file in Kalispell did not show an
additional pump test was performed to verify Well 3 has the capacity to safely produce
150 gallons more than the well log.

¢ Well 3 does not have a meter to help determine production.

» The split stylc well cap is not recommended for outdoor use because it's prone to
leaking over a period of time. I recotomend Stevensville purchase a quality well cap
that morc adequatcly protects the source from contaminants. Example enclosed.

» The control valve vault located next to Well 3 does not have a shoe box style hatch
with gasket or ladder permanently affixed to the wall for access.

o The wellhead, coptrol valve vault and clectrical control panel are open to trespass and
vandalism, Anyone walking past the electrical control panel could easily shut the main
breaker off.

e Manufacturer spccifications require submersible pump to be above the casing intake to
accommodate cooling. A flow inducer slceve should be installed over the submersible
pump assembly if it’s set below 40°. Again, static water level and pumping water Jevel
should be routinely monitored to assure the PWL isn’t being drawn into the perforated
section.

IREATMENT '
Treatment Plant 1 (TPQO1): This is a singlc ccll sand filter that adds alum, gas chlorine and

orthophosphate. It is capable of producing approximately 800 gpm in optimal conditions. The

filter bed has nevey been replaced and still has the original media (sand and pca gravel) that

was installed in 1979. Backwashing is automatically triggered by floats and the treatment plant

is off-line until complcte. A small portable generator is available to operate chemical injection

in the case of emergency. Sec attached schematic for chemical injection locations.

¢ Raw watcr enters the plant and flows through the complete treatment process (including

chemical injection) and the finished product turbidity is mcasured prior to entering
Stevensville’s storage facility. An automatic bypass valve wastes the finished water
prior to storage if it exceeds 0.30 NTU. Operators currcntly shut the treatment plant



down until raw water levels reach a more treatable level when the bypass is activated.
This form of operation will have problens when held to LT1/LT2 standards.

The gas chlorination room has an outlet fan that does not operate correctly. The
chlorine finnes have completely caten up the bottom of the door.

The gas chlorination room does not have & panic bar on the door.

A scale should be in place under the gas cylinders that are currently in use to verify
chlorine use and reserve.

Chlorine residual is measured immediatcly after the storage facility from a vault that is
subject to high ground water. A small sump pump prevents the vault from flooding.
There is ap additional pump located in the vault that delivers water to the control room
for monitoring chlorine residual. This pump has a history of losing pyime which results
in inaccurate residual readings and pump failure.

Treatment Plant 2 (TP002): This trcatment plant is located at well 1 (WL003) and injects
orthophosphate as a corrosion inhibitor prior to distribution.

Perhaps the installation of a properly sized sand separator may be warranted since well
1 produces a substautial amount of sand.

Montana DEQ PWS standards require any water treatment (such as orthophosphate
injection) must be followed by disinfection. You may call Rachel Clark, P.E. in Helena
to discuss this requirement (444-6722).

DISTRIBUTION: Distribution is primarily ductile iron and PVC.

Therc are Jeaks in distribution but the extent isn’t known because only about half the
connections are metered,

There arc a few sections of Stevensville that have dead end lines and require routine
flushing. There is also a few sections of undersized distribution. I suggest future
projects address both the few areas that have these issues and plans accordingly for
growth.

STORAGE: 500,000 gallon concrete storage tank with a pre-stressed concrete top. This
facility helps achicve CT requircments for the surface water plant and is located immediately
after TP0OOI. '

The clevation of the treatment plant filter bed is lower than the storage facility overflow
80 it has not been needed siuce original construction, Flowever, the overflow is stil] in
place and the outlet location and condition (screened, flapper valve, etc.) are not
known. The outlet location and condition needs to be determined to assure it does not
provide access to a large range of contaminants (insects, rodents, etc.). -

The only situation where the storage facility overflow could be needed is if the wells
were being used and the float switch failed. Even in this situation the overflow would
not be needed unless the TPOO1 isolation valve was tumed off. Otherwise, the water
would flow back into the treatment building before it reached the storage tank overflow
clevation.

The storage facility toof is in need of new scalant.

The area surrounding this partially buried concrete storage tank has confirmed high
ground watet levels as observed in the nearby chlorine monitoring vault, Regular
cleaning and inspection of the concrete storage facility is important because



susceptibility of the storage tank to high ground water and whatever contaminants it
contains, A crack in your concrete storage facility could just as easily let water flow in
as out.

PUMPS, PUMP FACILITIES and CONTROLS:

» The submersible pump assemblies in wells 2 and 3 have been replaced 5 or 6 Limes
since George began working for Stevensville in 1993. One of these times was a result
of a lightning strike. However, the other replacements may be a dircct result of
installation outsidc manufacturer specifications (and DEQ standards) by placing the
submersible pump assembly in or below the casing perforations without a flow
inducing slecve. George was not sure what depths the pumps were set at, but the SWL,
PWL and perforation records suggest this is very possible. Increased failure rate occurs
because water doesn’t flow past the submersible motor to promote cooling as designed
by manufacturer.

e Control vaults in arcas of high ground water that subjects the facility to flooding are not
allowed in Montana DEQ PWS standards. Stevenaville currently has multiple vaults sct
in high ground water areas that have sump pumps installed to remove the water as
needed. This does not comply with current standards,

o Chlorine residual levels that are monitored immediately after the storage facility are
dependent on the operation of the a small booster pump that has had issues with air lock
and failure. This booster is also located in one of the vaults with high ground water that
is discharged by a sump pump. Perhaps a different sctup may prove more reliable to
monitor entry point chlorine residual.

MONITORING, REPORTING and DATA VERIFICATION:

e Wells 1, 2 and 3 do not disinfect despite being directly connected to the surface water
treatment plant. Any detenmivation that allowed this operation in the past will be moot
in the future when considering LT1, LT2 and the upcoming GWR, Please consider this
scenarjo: The three wells operate in conjunction with the storage facility watcr level
and can potentially deliver water to the storage facility. In tum, the surface water
treatment plant achieves disinfection contact time in the 500,000 gallon storage facility.
So in the situation where surface water is not entering the storage facility (example:
during bypass, backwashing, maintenance, etc.) the storage tank receives unchlorinated
ground water from the wells. This dilutes the storage facility chlorine concentration and
alters CT calculations.

o Systems that chlorinate fulltime are required to maintain a minimum chlorine residual
of 0.2 mg/L throughout distribution. I am certain this is not possible when the ground
water wells are operating. Each day the chorine residual drops below the minimum
level is a violation and may be subject to fines.

MAINTENANCE, MANAGEMENT, SAFETY and OPERATION:
s 1strongly recommend key Stevensville staff carefully read LT1, LT2 and the GWR to
make sure you'rc in compliance now and in the future.
o The gas chlorine room is an extreme safety concern and corrcction should be prioritized
to get the exhaust fan fixed and the panic bar installed on the door.




e A new well was recently drilled just west of the existing TP001 and STO01 and pump
tests show it i3 capable of producing approximately 1,100 gpm. George told me the
Town of Stevensville is considering creating a well ficld in this area and discontinue
use of the surface water source, surface water trcatment plant, well 2, well 3 and
possibly well 1. T encourage Stevensville to complete water quality parameters on the -
new test well and pursue this transition if the water quality is adcquate and cconomical
to treat. Otherwise, LT1, LT2 and the Ground Water Rule will certainly affect daily
operation and cost of the existing system.

o Take all required precautions when working in the systems multiple enclosed spaces
and the gas chlorination room.

OPERATOR COMPLIANCE WITH STATE REQUIREMENTS:
Operator George Thomas is properly certified for the current size of Stevensville and is
current on his continuing education credits nceded to maintain certification.

If you have any questions about this report or public water supply regulations please give me a
call at (406) 755-8985 ext 102

Sincerely,

Michacl Kropp

Environmental Science Specialist
DEQ PWS Kalispell

Phone: (406) 755-8985 ext 102
Fax: (406) 755-8977

CC: Helena PWS file
Kalispell PWS file
George Thomas (operator)
Ravalli County files

Supplemental information attached: Examplc of good well cap
Franklin subinersible maintenance booklet
Backflow prevention brochure
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aDpWLS # WLOO3
MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, Plot this slte on_a topagraphlc map
serves as the official record of work done within the borehole and Viaw scanned document (6/3/2008 7:07:20 PM)

casing, and describes the amount of water encountered. This report is
complied electronically from the contents of the Ground-Water
Information Center (GWIC) database for this site, Acquiring water rights
is the well owner's responsibiiity and is NOT accomplished by tha filing

of this report.
NOTICE >> : This well deepens GWIC Id 50463. << NOTICE
Site Name: CITY OF STEVENSVILLE Section 7: Well Test Data
GWIC Id: 243996 wetl 1 onorth
Total Depth: 460
Saction 1: Well Owner Static Water Level: 30
Owner Name Water Temperature:
CITY OF STEVENSVILLE Alr Test

Malling Address

400 gpm with drill stem get at 100 feet for 12_hours.
City State Zip Code . Time of recovery __ hours.
STEVENSVILLE MT 59870 Recovery water level _ feet.

Pumplng water lavel _ feet,

Section 2: Location

Township Range Section Quarter Sectlons . . .
v &Pt v NES During the well test the discharge rate shall be as uniform
08N 20W 27 SEY SEY NWY: NEV . , A ;
Count Geocode 88 possible, This rate may or may not be the sustainable yield
y of the well. Sustainable yigld does not include the reservoir of
RAVALLI the well casing,
Latitude Longitude Gaomethod Datum
4B.512452 114,004126 TRS-SEC NAD83  section 8: Remarks
Altitude Mathod Datum Date
Section 9: Well Log
Addition Block Lot

Geologic Saurce
Unassigned

Section 3: Proposed Use of Water From |To _[Description
PUBLIC WATER SUPPLY (1) 117  130jCLAY AND SAND
130| 131|GRAVEL AND SAND
Section 4: Type of Work 131 140JCLAY AND SAND
Driliing Method: CHURN DRILL 140] 141)GRAVEL SAND AND WATER
. 141|  150|CLAY AND SAND
Scction 5: Well Completion Date : 150] 1641SAND SOME GLAY
Date well completed: Friday, March 01. 1957 164 174[SAND SMALL HEAVING GRAVEL
Section 6: Well Construction Details 1748 178]HARD CLAY AND GRIT
Borehole dimanslona |__178]_180[BROWN CLAY WITH GRIT
From|To Dlamem 190] 219|GRANITE SOME CLAY
117]412 10| 219] 231|cLAY MIXED WITH GRAVEL
Casinm [ 231] 239|GRAVEL SOME CLAY
wall Prossure ﬂ |_238] 275[CLAY WITH GRIT
From|To [Dismeter{ThicknesajRating |Joint  |Type |_275] 284|GRANITE
o Tasslto WELDED|STEEL |_284] 306|CLAY WITH GRIT
Completion (Perf/Screen) Driller Certification
¥ of Size of All work performed and reported in this wsll log Is in
From{To |Diameter|Openings|Openings|Dascription compliance with the Montana well construction standards.
362 |370[10 18 TX3/8 DRILLED HOLES) This report is true to the best of my knowledge.
Annular Space (Seal/Grout/Packer) Namo: GLENN CAMP
Company:
There are no ennular space records assigned (o this well. Liconse No: WWC-7
Da
Complete:ﬁ 3n/ios7

hitn'//mhmeegwic.mtech.cdu/sqlserver/v] f/reports/SiteSummary.asp?gwici.d——-243996&age... 7/22/2008
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Site Namo: CITY OF STEVENSVILLE
GWIC 1d: 243996
Additionsl Lithology Records
From 1To Description
305 314|GRANITE
314 319{CLAY
319 324|GRANITE
324 330]SAND SMALL GRAVEL
330 J44SAND
344 J47|PEAT
347 350|CLAY
350 a57[CLAY
357 370}|SAND WITH GRAVEL
370 380|CLAY
380 3BD|GRAVEL AND SAND
389 412|CLAY
412 413|GRANITE
413 418]CLAY
418 417]GRANITE
417 427|CLAY
427 428|MEALY SAND
428|. 434|GRANITE
434 438|CLAY AND SAND
438 440]SAND
440 453| GRANITE
453 460|CLAY SAND
460 460|CLAY AND SAND

Page 2 of 2

http://mbmggwic.mtech.edv/sqlserver/v] 1/reports/SiteSummary.asp?gwicid=243996&age...  7/22/2008



SANITARY SURVEY FORM - WELLS & WELL PUMPS

Page 4 of 11

Pwsio MT0000335 |

SYSTEM NAME Stevensvllie, Town of

(Please copy this sheel for additional wells & pumps)

COMPLETE ONE PAGE FOR EACH SOURCE

STATUS OF SOURCE [X (A)ctive

O (hnactive D {P)roposed

WSF 10 WL004

These ore Slate sssigned denification numbers

Entry Point D EP504

Source Name Well 2 South Ave Mission Si.

Nume of Scurce — Example: Wil 1 or South weX, el

Location of Waler Source (TRS or streel address) 09N 20W sec27

Entry Point Name EP for Well 1 North

| Name of EP — Examplo. Enlry polni for North \WeK 1 & South Wall 2

Location of Entry Point EP @ WL004

Available Perm O Emerg [ Inerim [J Seasonal [J Other
If seasonal: to

GWUDISW PA Completed Yes (JNo

Log Avallable? KX ves [ No
Average Production 220 gpm
Indicate unts

Maximum Production 220 g(gm

Indicale units

Daie Drilled 2/13/1968
—

well. . dale ddlec

Casing Size 8"

siza of casing instalied b wett

Case Depin 56

Gaplh of cesing Installed in well

Well Depth 56°
gy

ol of well sxpressead In feel

Groul Depih unknown
p dapth of grout used la saal well walls

WELLS

PUMPS

Log SWL 30

(atoiC) 9pressngd In laal tajow Qronnd efevaton

Log PWL unknown
(pumping) exprogsed in foel Gelow ground clevation

Test Pump Rale 300 gpm for 3 hrs
epressed in gailans per min

Intake Type hales

type of Inlake mechanism

Screened Interval 36" to 56°
erxvessed in feel bélow grouna slevabon

Well Yield lested at 300 gpm

pUmp lesed In gafions pet Minuta

Latilude 46°30° 18"

Longitude 114°05' 46.7"

Is well metered? 0O0X® 00O
Is well site protecled from flooding? Ox 0O O
Js well protecied from polential sources of

pollution (includes: sufface water, known chemical

spills, agriculiural use, elc.)? OX® 00

Ifno . . explain _Wellhead in vaull Is nol protected from surrounding
contaminants.

Does casing extend at least

(X118 Inches above oulside ground feve!; X 0O03d

X112 inches above finished floor Inslde well house;and (O & [J O

[X13 feet above 100 year flocd elevation? 00X QO

(Check (or appropliate distance)

Is top of the well casing praperly sealed? (sanitaryseal) & O O O

Is well vented? X 000

Is well venl properly screened and terminated

in a downward position? XOQOAa

Daes well have suitable sampling lap? Rawwater ¥ O O O
Teated O OO K

Are check valves, blow-off valves and waler meters

mamtained and operating properly? O00g

Is upper {emmination of well protected (housed of

fenced)? O0Xx OO

Is intake located below the maximum drawdown? OoO&®aOa

Type 20 hp submersible

(exampie: 30 hp line shaft turbine)

Rated Capacity 220 gpm

Yes No Unk N/A

Are pumps operable? K OAdOo
How frequently are pump(s) replaced? unknown OO
Are backup pumps/motors provided? O&K OO
Arg controls funclioning properly and adequately

protected? O® 00
Do underground compartments have e drain? OX OO
Is facility properly protected against trespassing and

vandalism? OX®X 0O0
Are pump records maintained (amp, drawdown, discharge,

pressure, maintenance schedule, manuals, elc.)? a O 3d
(s the plumbing adequately painted 1o prevent

EeXCOessive cormosian? OX 00O
Are adequale healing, lighting, and ventilation provided? O R O O
Is 3 preventive maintenance program in operation? OX OO0
Are recommended spare pans on hand? OXOD
Cross connection protection provided? OXRODO

Comment; Wellhead is located in a vaull with electical componenis,
wellhead ang well vent outlel that are al} below flood rim. The well vauli is
not adequaiely venled, poorly sealed and does not have a permaneni
ladder affixed 1o the wall.

Explain Controls: Storaqe facility water level triggers Well 2 operation.

Comment: Electrical controls in & vault thal is dependent on a sump pumg to

eliminale water can not be considered adequately protecled.
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MONTANA WELL LOG REPORT Other Options

Plot this_slie on a_topographic map

This wall log reports the activilles of 2 licensed Montana well driller,
View scanned document (6/9/2008 7;16.45 FM)

serves as the official record of work done within the borehofe and
casing, and describes the amount of water encountared. This report is
complled glectronically from the contents of the Ground-Water
Information Center (GWIC) database for this sfle. Acquiring water rights
is the well owner's responsibility and is NOT accomplished by the filing

of this report,

Site Name: CITY OF STEVENSVILLE - WELL X (1)

GWIC 1d: 60170 - )
N Engwn a3, wWell
DNRC Watar Right: P007286-00 fvm Miaslen st

Section 1. Wel!l Owner

Owner Name
CITY OF STEVENSVILLE
Malilng Address

City State Zip Codo
STEVENSVILLE MT 59870
Soection 2; Location
Township Ranga Section Quarter Sections
08N 20W 27 SE% SE% NWY% SEV
County Gaocode
RAVALLL}
Latltude Longitude Geomethod Datum
46.505 114,0948 MAP NAD27
Altitude Mathod Datum Date
Addition Blbck Lot
Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)
Section 4: Type of Work
Drilling Mathod: CHURN
Section 5: Well Completion Date
Dale weil compleled: Tuasday, Februafy 13. 1968
Section 6: Well Construction Detalig
Borohole dimanglons
From|To|Diametor
0|56 8
Casing
wall Prassure
From ';|Dlameter Thickness|Rating |Joint|Type
0 5618 32 LB STEEL
Completton (Parf/Screen)
# of Size of
From [To |Diameter Openlngslo—penings Deseription
38 |56]6 1/4 X 4 HOLES

Annular Space (Seal/Grout/Packer)

Thera are no annular spaca records assigned to this well,

httn://mbmeewic.mtech.edu/sqlserver/vl 1/reports/Si

Section 7: Well Test Data

Totat Depth: 56
Static Water Level: 30
Walter Temperature:

Baller Test "

300 gpm with _ feet of drawdown after 3 hours.
Time of recovery __hours.

Recovery water teve! _ faet.

Pumping water lavel 36_fest.

* During the well test the discharge rate shall be as uniform
as possible. This rate may or may not be the sustainable yield
of the well, Sustainable yigld does not include the reservoir of
the well casing.

Section B: Remarks

Section 9: Well Log
Geologic Source
Unassigned
From|To
0 1
1

Degeription
TOPSOIL
SAND GRAVEL

SAND GRAVEL LARGE GLACIAL BOULDERS
TIGHT PRESSED

SAND GRAVEL LOOSE WB

10
28

(=]

Driller Certification
All work performad and reported in this well log is in
compliance with the Montana well construction standards.
This report is true to the best of my knowledge.
Name:
Company: RAVALLI DRILLING
Licanso No; WWC-82

Date
Completad: 211311968

teSumnmary.asp?gwicid=60170&agen... 7/22/2008



SANITARY SURVEY FORM — WELLS & WELL PUMPS

Page & of 11

pwsn MTODOOIIE EvETEM NAkE Stevensville, Town of

(Please copy this sheet for addifional wells & pumps)

COMPLETE OME PAQE FOR EACH SOURCE

STATUS OF SOURCE [R] (Alctive [ (nactive [ (P)roponed

— m— — |}
WEF ID Enfry Poinf 1D EPBOS Log Availabie? [ Yes [ No ﬂm
Tama =8 ma gy repEEETd B EVERT
E_n-l.l;ﬂ“!:l‘l - Avarag Feadcsion mﬂmﬁm anﬂ e reued smmmban
09M MW secd?
Location of '‘Water Source {TRES or sreel address] D8N 208 T flaxsmum Prndu:hunmﬂ_ Test Hmm%m
iy ot e s Owte Drilled QORTE . e | MokeTypetsnsalsoljoly
Locaton of Entry Pait EP @ WLDOS Conlog Bhe I it Sereened Inlenval 40 to S0 and
Awpighie Paein L] E interim [1 Seasonal [] Other Cosa Dapih 7§ s iweion
i ? D MD‘ %ﬂu‘_—h-l w..?"h!umﬂgﬂmg
P = O mmm"’“""—'"‘ Laﬂu.msﬁ-ap'.m:r o
RLIDES Coampatns Li ] o] Bl o
j&ﬁﬁﬂﬂ-— Longitude 114°05" 47°
WELLS PUMPS
Yes HoUrk NiA | Type 20 he ssbmersibic
s wsll mabaredT O 00 (eammpie 30 B line shaf torbing)
Rated Capacety J20 gom
I il Bilie prolecied from fooding? O 00 Yos No Uink MA
is wisll profecied from poterdial sources af Ate pUMMEE operabieT BO0O0O
palutian (ncludas; surface waler, known chemical
#oilln, mgriulbural use, ele.)? oBO0O Her frequsrlly are pumps) replaced T unknown oo
Aum backup pumpsimolons provided? OO0
fyre conkrals funchionng proparty end Bdequately
Does casing axtend & least proticted? O 00O
18 nchas abeve autside ground levat, E E
12 nchas abowe finished Boor ingide well house, and Do ndargraund compariments have a drain? O&®E 0O
feet atove 100 year fiood eievation O (m
VormE e e e in Tty proparly prolecied agains] bespassing and
vandaam? (|
is 1op of the weil casing property sealed” (santaryseal) O B O O
dre pump records maintained | , Grawadicrmn, :
I el BT BOOO m.mmﬂmﬂmm.ﬁ;rﬁ O® 00
I well vl peoypery s and bermnaaied
i O TR POEROn T BD0OO0O bt plumEsng adeualely pamead b prevent
exceasie comosion? o&@ 00
Doss wel have saiable sampling tap? H—-w-ra 1] E O
Treated O = Ase sdequale heating lighting, and ventlation provied? O B O O
ArE chsck valess, Diow-of valves and walsl msters
misrlained and cpemating propedy? B 000 I3 3 PIEVEREVE MABTSRNENCE [TGIET N 08t ton T OB OO
s upper lermination of well projecied (housed or e reCORTITENGe0 S PSS on hand? OB 00
Tensed)? o@ao0an
Cross connection profeclion proved? O OO

I8 Wlake localad balow the MEsmUm drawdown? DORO




‘Montana's Ground-Water Information Center (GWIC) | Site Report | V.11.2008 Poge 1 of'1

MONTANA WELL LLOG REPORT Other Options

This well log reports the activitles of a licensed Montana well driller,
serves as the official record of work done within the borehoie and
casing, and degcerlbes the amount of water encountered. This report is
complied electronically from the contants of the Ground-Water
Information Center (GWIC) database for this site, Acquiring water rights
is the well owner's responsibility and Is NOT accomplished by the filing

Plot this_site_on.a topagraphlc_map
Vlew scanned_document (6/9/2008 7:17:10_BM)

of this report.

Site Name: CITY OF STEVENSVILLE - WELL)I(

GWIC Id: 80172 @

DNRC Water Right: P009186-00

Section 1; Well Owner
Owner Name

CITY OF STEVENSVILLE
Mailing Address

City State Zip Code
STEVENSVILLE MT 58870
Section 2. Location
Township  Range Saction Quarter Sactions
Q09N 20w 27 NWY NEY SWY SEY
County Geocode

RAVALLI

Latitude Longltude Geomethod Datum

48.5044 114,0948 MaP NAD27

Altitude Method Datum Date
3322
Additlon Block Lot
Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)
Section 4: Type of Work
Drlling Method: CABLE
Section 5; Well Completion Date
Date well completed; Friday, February 08B, 1976
Section 6: Wall Construction Details
Borehole dimensions
)From To|Diameter
[ o|7s 8
Casin
wall Pressure
From|To|Dlameter|Thickness|Rating [Joint|Type
0 75]8 24 LB STEEL
Complation (Perf/Seraen)
#of Size of
From |To [Diameter |Openings |Openings |Doscription
40 50 |8 3/8 IN SLOTS
55 75 |8 5IN SLOTS
Annular Space (Seal/Grout/Packer)
N Cont.

Frot|Té Descrlp!lun Fed?
Q 35 |INATURAL

htto://mbmeegwic.mtech.edw/sqlserver/vl l/rcports/SitcSummary.asp_?gfvvicid'=60.l 72&.'a_ygcn...

Section 7: Well Test Data

Total Depth: 75

Known as * Well] 2 SDWMStBUC Water Lavel: 29

Water Temperature:
Baller Test "

70 gpm with _ feel of drawdown efter 1_hours.
Time of recovery __hours.

Recovery water level _feel,

Pumpling water leval 30 feet.

* During the well test the discharge rate shall be as uniform
a8 possible, This rate may ar may not be the sustalnable yleld
of the well. Sustalnable yleld does not include the reservoir of
the well casing.

Section 8: Remarks
3 FT GRAVEL PACK

Section 9: Well Log

Geologlc Source

110ALVM - ALLUVIUM (QUATERNARY)
'T:r—om To  |Description

0 3|TOPSOIL

3] 2B8|SAND GRAVEL BOULDERS BROWN
26 51|SAND & GRAVEL WB BROWN

51 60|CLAY & GRAVEL

60 75|SAND & GRAVEL WB BROWN

Y

Driller Certification
All work performed and reportad in this well log is in
compliance with the'Montana well construction standard
Thls report is true to the best of my knowledge.. -
Name:
Company: RAVALLI DRILLING
License No: WWC-62

Date
Gomploted: 2/6/1976

\’t»_.

7/22/2008
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SANITARY SURVEY FORM - SURFACE WATER, SPRINGS

& INFILTRATION GALLERIES

reran MTOODODIEE EvETed nawe Btevensvilie, Town of

SOURCES STATUS OF SOURCE [B jficive [ irecive [ (Piropossd
'i'ﬂ'fl;li'iﬂ IH_“MmEﬂﬂTPﬂlﬂfﬂﬁEﬂﬂE Locafion of Entry Poinf !mmwﬂ
Sou NW Mani Producten
e o s o Avadable Pem [ Emang i - e
Lecatan of Woksr Source [TRS or sirsel address) 05N 190 sac3i 0 Interen [ Seesensl ] Cithes b
i seascnal 5] Laliiude $°20° 585
Eniry Boint Mame P [of Hodt By Cyeek and Mil Creek Longilue 11402 2.4
et e GWLIDIEW Pa Completed?
G0 Yes [INo Clunk OINA_|__
SURFACE SOURCES EFHHGE&IHFILTHATH‘JH GALLERIES
Whal & (e nalure of waarshad? You Mo Uink WA
s recharge smea profected? O0D
E | I Yaa, haw?
Fomat B Canership
Fesganiial [l Fancng
What & I 82w of ha cwradDrObectad 5rea of the walersned? 26 acies O Other __
-ww What = tha nature of recharge zones? 00
O Agricultural
E;ﬁ“l
I_‘ aragh
[ Reaiderdial
Yes No Unic b | [ Other Hay faid
Hil & S0UPTE wilet profectng plan besn deyeioped? O8O0 0
is site protacted from ficoding o000
Hat management had 3 watsrshed surveey pedommed 7 OoO&aoo
is iiere B0 emergency Spll responss plan? OB 0O 0O | s e dvinion of suriscs drainags from il DR O O
I ihe soume adequese in quaniity? BOO
g i coleciion chambad proparly coniructes OOo®E O
Is Ihe source sdequele in quality? BOO O
I8 b inlake prolected from sources of condaminationT OB O O | Dos hach cover cwaniap? BO0O O
fre mulliphe infakes, locaben 8l differsnl Eves,
ulilmad? OEQ0O QO b T overfiow ouilel BCrpngd Oo0Oo®| O
Is the highast quality water being drawn? BOOO
Verted and screened? goe 0o
Gan thi rew waler transmission line bypass fmatment? OR0O 0O
Heww ofien are intahas nspected? as needed Is supply intake poiegupse? BEODO
What conditions cause fuchustions in qualiy? Runol and large rein avents,_ :;mﬁmWMHﬂmm ARG

Page {j of 11

Wt condilions cause changes b qualilty of fhe waier? nmoff and tgrge ren




SANITARY SURVEY FORM - TREATMENT Page7of 11

s MTOMOIIE SYETER kanE Stevensvilla, Town of

Treatment Obyjective WATER TREATMENT FACILITIES
B = Diginfaction Bypraduct Canlred WEF 1D Traatmoni Plant Masme Treatmant Cbjectives and Code
C = Corrpsion Conlrol
O = Dignfaciion i
E = Dachlonnation TE0o1  TEfor Modh Swamp Creakpnd MillCrask P40 P345 PG6ED
F = iron Removal DOW0A Ca45

TPOcd

Whal disinfeciant is used? ges chipring
ks [he disinfactant usad MSF approved?
I& lhe amounl of disinleciant usad recanded?

If Y5, amount used; Bsiday ppm
Is the amount of disinfectant usad companad 1o walar
purnped o verify concaniralion?

Is chemical storage adequate and safa?
i Mo, explain

s Sambectard residial being moniloned daily?
Are residual reports submitied manthy?

b5 e depripcion sguiprment beireg opsnabed B
Frntained propedly 7

Is operatonal standiny equEpren proved

I not. are crifical soane parts 0n hang?

Has denfechon sysiem besn s from lideé
dring the pasi yead - A0 inemupton?

lends 1o air lpgk,

the firsd poird of use.

FOR SYSTEMS EMPLOYING FLLL-TIME DISINFEC THON

Y Mo Link Mg

BOOAO

o@E00
othar (give unils)

O
B
O
O

O saoE BEERB @B
B OBO OO O
0O Doo oo o
0O Doo oo O

If No._ gevm dates of interruptions o dtes S Boogier Chiging pumo 0
the vaull immedigisly after sorage hap taied in the pest Thes same pomg

Descnbe provisions for providing CoRtec ime Detwsen Disintechen poinl &
The SO0 0G0 gelion siprace iecity & icaied

IF UFSIRNG GAS CHLCRING TION
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SANITARY SURVEY FORM - SURFACE WATER TREATMENT PLANTS

(Direct and Conventional and other) Page fof 11
FwEp MTDODIIE srEtin nie Blevensvills, Town of
Laifude 45737 03 3" Losngyibuce 11400 45 0"
Type: Dbimect Clan-Lire: EComwenfional  [JCAC  DOve jdescibe)

Peak inatananeaus flow experenced: plant capacey s sopoximately 800gom

Chemicals Added Painks of Applicalien Purpose Faedd R (range]
1) AguaHew Z7ST (alum) TPOm EP comdulalion —
2] eihephasphale TPO0 autial inhibafles e
3} gas chioine P01 autiat disinfaction F—
4 - N —
L R S —

Flocculation:
Theonaiszal hydauks dejenton fimae: Ain
Tapared? [ Yes [] ko

Dencriplion;

| Surface wash? 2 Yes [ Mo ¥ Yes. ype tevelling bridoe becingsh
it wopar? [0 ves [ Ma
Drsintection
Log inactivation credit gramted: unknown log
Inacivation requined; —lag
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SANITARY SURVEY FORM - STORAGE

Page S of 11

ewsiD MT0000335 SYSTEM NAME Stevensville, Town of

COMPLETE ONE SECTION FOR EACH STORAGE FACILITY

_Total storage provided? 500,000 gallons ‘J_ How much treated storagsa is provided 500,000 gallons

Storage provides 1.5 days days of water reserve _

STORAGE FACILITY

WSF ID ST001

Localion: Description +- 3 miles east of Stevensville
Latiluge: 46°30' 02.9" Longiluds: 114°02° 44.9"

Storage Volume? 500,000 gallons
Yesr consiructed: unknown

Condition: OGood XFaic (JPoor

Yes No Unk N/A
Does sufface runoff and underground dralnage drain
away? O00OXK 4
Is lhe sile protecied againsi flooding? ax g ad
Is the sile prolecied against irespass/ivandalism? XOQOd
Ladders caged and locked? opgc X
Are overlow lines, air venis, drainage lines or clean
out plpes turned downwarg or covered, screened and
terminated a minimum of 3 diamelers above ihe ground
or storage 1ank surface? OO0OK 4
Overflow pad? O0OK O
Is access hatch sealed properly and locked? ODD0oO O
Are surface coatings in contact wilh water ANSI/ NSF
approved? o034 D
(s tank protected against iong and corrosion? KOO QO
Can lank be isolated from system? Oogp g
Is all irealed water starage covered? RDDODO
Are tanks disinfecied afier repairs are made? onoo

Whal is cleaning frequency for1anks? Lasi cleaned in 2004

Is tank inspecied every 5 years by a siruclucal engineer
for structural integrity?

O

Oalo of lasl mspecion By whom

Comments: Pre-steessed concrele pansgis were installed on STQ01 in 1978.
Not sure what the sealant material is or if it's NSF approved. The roof
sealanl is in need of repfacement or repair. There are large cracks and
missing chunks in the roof sealanl The concrete tank is parliglly buried
and is likely siiting in high ground water based on the GW fevel in the
nearby vault. Operator isn't sure where the overflow outlet is located. The
averflow would probably never be vsed because il appears the siorage
lanks flood rim is higher than the ireatmeny plant filter bed. This eliminates
overflowing the siorage to remove material from ihe top of the waler
surface

STORAGE FACILITY
WSF 1D
Location: Descniplion
Latitude: ° ' Longitude: ° ’ )

Starage Volume? gallons
Year constructed:

Condition: OGood OFfair CIPcor

Yes No Unk N/A
Does susface runoff and underground drainage drain
away? DO0OoO
Is \be site protected against flooding? DDOO
Is the site protected against lrespass/ivandalism? OO0 O
Ladders caged and locked? o000
Are overllow lines, air venis, drainage lines or clean
oul pipes lumed downward or covered, screened and
ferminated a minimum of 3 diamelers above the ground
or storage tank surface? OoOonoQo
Overllow pad? OO0 o
Is access hatch sesled property ang locked? DOO O
Are surface coatings in coniact with water ANSI / NSF
approved? OO0 oo
Is tank protected againsi icing and corrosion? Ooo0OgD
Can \ank be isolated from system? OoOonOono
Is all treated water storage covered? Oo0oagao
Are tanks disinfected afier repairs are made? Ooongo
What is cleaning frequency for tanks?
Is tank inspected every § years by a sinuctural engineer
for structural integrity? ogoogD

Dale of last Inspacton By whom

Comments:




SANITARY SURVEY FORM - MISCELLANEOUS

Disiribuon descrption [S001- Ductie e and PVC

e Mo Link MIA
S8BT OrEwAngS Svadlabis? BO0OO
Astuisle As-Sull diswing(s) on-sde? BEOOO
Lines anequalesy sTed? oo® 0
ASBLUEIE [TREBLCE MEMIEINGT? BO0OO
Mesng protecied from Trearing? BEODOO
Diisiribution sysiem fres of leaks? OO0
ASDEEIOE CONCINE ppE Lppd oenoao
Fire hydranis? BO0OO
Dead end lines minimized by looping mains? (IR ERE
Flushing program? B0O0O 0O
Prassure reducing stations?  Number OO DO
Biooster stalions? Mumber Ooao00n

7

e Ty iy Tmum oEOO

Were cross connecions chserved 7
Commanis: Pojential i

Fage 10 of 11
SAFETY
Yios Mo Uni R
Were conlined spaces pbaeryed? BO0OO

Deassite sy confined spaces observed Wal J vaull well 3 conlrod vaull,
Ehvigrmg monitgrng vault fear e sicregs taclity, slorage acify ard
Substandard chioone tregtmenl ream,

Confned space safety adegquate? o000
Fall risks adeqpataly mitigated® oBO O
hote all safely deficences [Comgder Sams such 8 iadden. lenk suppors.
GUETEE O rolabrey et equertesd hshiniey protecian far SumEs
mlw_ﬂ.lmﬂmm
P, i wisully o peoneves begh Grownd waker, The TEOO1 gag chigring
ooen does nol meed standanie and poses enCioked S0S0E CONCETE,

MOMITORING AND RECORDKEERING EVALLATION

Vs Mo Linik M
Does the system have a current Manilonng Schedule? BO0 0
Bacti menilonng records maintaingd? (5 yaars) BO0OO
Biacti Sampla Site Plan submitied? BO0OO
Familar with repeal samping? BO0OO
Chemical monilonng reconds mairlained? {10 yaars) BO0OO
Sysiem spacific records | plans mantained T

{DB#, PEACL, reatmants, waivers, violations, aic.) BO0OO
Familar with Public Motics requirementa? BOOO
Did Surveyar (ke a beclenological sampla? &

i Yes, date of Sampie; Tima of Semple _____

MANAGEMENT

Yiien Mo Link MOA
Are (here suffcmrd peesonae’? BO0OD
Arp oparators praperly cetfied? BOODO
Arg porsannel adequabely raned? BO0OO
Is thare a currenl AM manusl on-sile? BOOO
I 8N BITErgAncy pln on-slle and warkable? BO0OO0O
RNy Sarveyte) OF oA T OROD
Budgal aaisls? 000
Dio#s syslem malmain an amoergancy fund? i
Dimas sysiem eonlribuls (o feciity mplacament fund? BOOO
Asa abardoned wolls prasant? BO0OO
Dﬂ[::mﬁmlgmmm 1o b propedy abandaned? 0BO O

Commants. \ary faw ilams from peevious Santany Survey Nave Deen
ildlrasaad,




REPORT SUMMARY Page 11 of 11

fwsio MT0000335 ! SYSTEMNAME Stavensville, Town of

The State, or an authorized agent, must conduct sanitary surveys for all public water supply systems in
Montana. DEQ believes that periodic sanitary surveys, along with appropriate corrective actions, are
indispensable for assuring the long-term quality and safety of drinking water. When properly conducted,
sanitary surveys can provide important information on a water system’s design and operations and can
identify minor and significant deficiencies for correction before they become major problems.

Minor deficiencies do not pose serious health threats. However, corrective action of minor deficiencies
can be critical in the long-term operation and safety of a public water system. Minor deficiencies are
generally described as suggested or recommended corrections in the letter to system owner(s).

Significant deficiencies can be defined as a defective water supply component(s) having or likely to
have an adverse influence on public health. Significant deficiencies require immediate corrective action
in efforts to protect consumers.

EPA and ASDWA guidance identifies eight broad components that should be covered in a sanitary
survey. Using these eight broad components as a guide, minor and significant deficiencies should be
described in the letter to system owner(s).

1) Source 5) Pumps, pump facilities, and controls
2) Treatment 6) Monitoring and reporting, and data verification
3) Distribution system 7) Systern management and operation
4) Finished water storage 8) Operator compliance with State requirements

With consideration that significant deficiencies may influence regulatory decisions and monitoring
requirements, please list all significant deficiencies observed and corrective action(s) taken below.

Comments:

* Required full time disinfection of what is considered a surface water source means all sources must disinfect to
maintain adequate residual in distribution. The three ground water wells currently do not disinfect. LT1, LT2 and the
upcoming GWR reaffirm the need for treatment. The GWR (Dec. 2009) may eventually reguire 4 log removal of
viruses prior to the entry point of each of the ground water well if they are determined to be highly susceptable.
(Please consider: Well 2 is located in a vault, has intake holes that begin at 36' and a total depth of 56'. Well 3 has
intake holes beginning at 40' and a total depth of 75'. Both these sources are in unconfined agquifers composed
primarily of gravel, boulders and sand. Well 1 Is significantly deeper, but injects orthophosphate without
subsequent disinfection.)
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Hughes Supply, Inc.
Utility Services Group E >
10013 MLK Jr Way South GH s
Seaftle, WA 98178

T 800.6213292

F 206 7255832

May 5, 2006

City of Stevensville
Afttn: George Thomas
PO Box 30
Stevensville, MT 59870

Dear Mr. Thomas:

Hughes Supply, Inc., Utility Services Group (Hughes) is pleased to submit the enclosed
Final Report on leak detection services recently completed.

A total of approximately 3.82 miles (estimated by Field Technician) were surveyed,
including all intersecting lines. Approximately 14.58 hours of fieldwork were spent during
this project. A total of five (5) leaks were pinpointed.  Water loss due to leakage was
estimated to be approximately 217,080 GPD. Details of this information are enclosed.

Please note that leakage that was detected and pinpointed may be larger or smaller
than estimated. Estimates are based on several variables including type and size of
pipe, pressure and interpretation of correlation filter results.

As you review this Final Report, please pay close attention to the Field
Technician's remarks and field observations in the Project Observation section of
this report. These may assist you in determining the best course of action
regarding specific leaks.

We strongly suggest you contact us prior fo excavating any leak that we have
labeled with “CAUTION” for further explanation.

The leak detfection survey is productive since we pinpointed leakage that, when
repaired, can reduce your water loss, saving the City of Stevensville dollars now and in
the future. We appreciate your confidence in Hughes. If you have any questions, call
us at (800) 621-9292 or (206) 725-3441.

Sincerely,

‘ Rob Meston
%s/ Manager



EXECUTIVE SUMMARY




Summary of Survey and Pinpointing Report

Client: City of Stevensville, MT

Period Covered: 03/13/06 to 03/14/06

General Area Covered: Older steel and cast iron water
distribution lines.

Date

03/15/2006

TOTAL ANNUAL WATER LOSS

(formula. leak. GPM x mon/hour x hours/day x days/year)

79,234,200.0 GALLONS

SURVEY DATA
Distance Surveyed : 20174.000 feet, 3.820 miles
Time Spent Surveying : 5.50hours
Points Surveyed Access Points Requiring further investigation
Hy drants 17 (points that are returmed to for piupointing or elimiration)
Valves 61 Leak sounds on: Valves 12
Services 12 Hydrants 4
Other 0 Services 0
Total 110 Other Y
Total 16
PINPOINTING DATA
NUMBER TOME SPENT| TOTAL, TOTAL, LARGEST, |LARGEST, SMALLEST,| SMALLEST, AVERAGE
LEAK TYPE of LEAKS PINPOINT- GALLONS GALLONS PER GALLONS | GALLONS PER GALLONS | GALLONS PER LEAK SIZE
ING (hours) |PER MIN DAY PER MIN | DAY PER MIN | DAY GPM
MAIN LINE 4 4.50 150.0 216000.0 100.0 144000.0 5.00 7200.00 37.50
VALVE
HYDRANT 1 0.08 0.7 1080.0 0.7 1080.0 0.75 1080.00 0.75
METER
CURB STOP
SERVICE LINE
SERVICE CONN
OTHER
UNDEFINED
TOTALS 3 4.58 150.75 217080 | n-.a. n.a n.a n. 30.15
Sites Investigated for Pinpointing 16
Other Time Spent on Project (includes pinpointing false leak sounds) 4.50 hrs.




Leak Detection/Benefits Analysis

A. Total water produced or delivered to distribution system in GPY
gallons per year (estimate if exact figures are not available)

B. Yearly cost of system operation including costs for labor + $ /YEAR
maintenance + interest + insurance + pumping + treating +
depreciation + billing, etc.

C. Estimated water production cost per 1000 gallons $ /1000 GAL
(B% x A% x 1000)

D. Total water sales and other water use in gallons per year. To GPY
estimate use (100 GPD per person + industrial, commercial,
parks, fire, street cleaning, etc.)

GPY
E. Total non-revenue water (A — D)
F. Percentage of non-revenue water (E + 100) %
G. Estimate of leakage (0.8 x E) GPY
H. Estimatc cost to produce water lost to leakage $ YEAR
I.  Estimated leak detection survey cost based on miles 3

of main*

I. Yearly benefits after leakage repair (H - I) $ /YEAR

*Cost of estimate for Leak Detection Project, supplied by Hughes Utility Services, is
based on the number of miles of distribution main to be covered.
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PROJECT OBSERVATIONS
(Water Distribution Lines)

GENERAL

On March 14, 2006, Hughes completed a two-day leak detection project for the City of
Stevensville, MT. The focus of this project was the older steel and cast iron mains in the
water distribution system. A total of 3.82 miles were surveyed and five leaks were
pinpointed.

SPECIFICS
The project was broken down in two different phases:

1. Survey Phase — sounding of appurtenances and recording leak type noises that
were detected.

2. Pinpointing Phase — pinpointing noises that were detected during the Survey
Phase.

1. Survey Phase Information

The first step of the survey phase was to review the system maps and identify any
potential problem areas. |t was decided that the survey would begin in the west side of
town and work toward the east side of town.

The survey pragressed through the requested areas, making contact with 110
appurtenances, including 37 hydrants, 61 valves and 12 customer services. Leak noise
was detected on several of these contact points and were noted for further investigation
during the pinpointing phase.

2. Pinpointing Phase Information

Sixteen possible leak sites were identified during the surveying phase. All were further
investigated. Four mainline leaks and one hydrant leak were reported. Details of each
can be found in the Leak Reports section of this Final Report. However, please pay
close attention to the following:

Leak Report #4 — 183 Middle Burnt Fork Rd. Correlations were not possible in this area
due the significant amount of leak noise detected. The line was surveyed using an LD-
12 Subsurface listening device. The roadway was then marked with orange paint at
each focation where leak noise was detected. There were a total of ten locations.
These may be joints on the 8” Cl line which have developed leaks. We estimated the
cumulative leak rate at 100 GPM. We recommend that these areas be further
investigated for verification.

Leak Report #5 — 4™ St & Mission St. This is a large main line leak. We estimated leak
rate at 35 GPM. It should be noted that the leak noise detected was extremely loud.
This may have impacted the correlation results. An LD-12 Subsurface listening device
was used to verify correlation resulis. Leak noise was loudest at a hydrant branch line.



Please note that leakage that was detected and pinpointed may be larger or smaller
than estimated. Estimates are based on several variables including type and size of
pipe, pressure and interpretation of correlation filter results.

CONCLUSION

We were able to locate and pinpoint leakage, indicating that leaks do not readily surface
in the system. However, overall, the areas surveyed seem to be in good condition with
regards to leakage. Make note of any discrepancies in our estimates as they may have
a substantial effect on non-revenue water calculations.

We recommend that the city consider follow-up leak detection following the repairs of
the leaks detected during this project to determine if any additional leaks exist in the
system.

[ would like to thank George Thomas for field assistance, which proved invaluable. We
look forward to warking with the City of Stevensville on future conservation projects.

Tony Baker
Field Technician
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LEAK REPORT [ Repair Date: GPM's 3
- . Remarks
Hughes Utility Services
g Date Ve
03/14/2006 Leak Type
Location 'Ntersection of Fourth Street & Mission Street MAIN

Remarks Correlations were verified with the ground unit to hydrant tee.

Time spent pinpointing
60 minutes

Leak Site Marked

Cover Type:
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. EE—— A
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LEAK REPORT ( Repair Date: GPM's
. i Remarks
Hughes Utility Services
Date [
03/13/2006 Leak Type
Location 424 College Street MAIN

Remarks Excellent correlation results were verified with ground unit. Leaking
approximately 271' from the "Red" Station.

Time spent pinpointing
60 minutes

Leak Site Marked

Cover Type:

Computerized
Correlator Results

#1 #2 #3 #4 #5 #6 #7

#9 #10 #11 #12

Correlation Scan Time ||
Band Pass Filter Setting 0] 0 0 0] 0 0 0 0 0 0 0 0]
— e
Correlated Paint Helght 0 0 0 0 0 0 0 o 0 0 0 0
Footage from “A" 0.0 0.0 0.0 .0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.
Leak # 1 Estimated GPM 10.00 Leak Classification il
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LEAK REPOR T ( Repair Date: GPM's
. Remarks
Hughes Utility Services
J
(Date )
03/13/2006 Leak Typ e
Location 310 Pine Street MAIN

Remarks Excellent correlation results were verified with the ground unit. Leaking
approx. 131" to 132' from the "Blue” Station.

Time spent pinpointing
30 minutes

Leak Site Marked

Cover Type:
Soil
\“

Computerized '
Gorrelator Results #1| #2 | #3| w4 #6 #9 || #10 | #11| #12
—_— ——
Correlation Scan Time l
Band Pass Filter Setling 0 0 0 0 0 0 0 0 0
Correlated Point Height 0 0 0 0 0 0 0 0 0
Footage from "A" 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.
Leak # 2 Estimated GPM 5.00 Leak Classification !
(
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31 St
DAILY 7,200
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LEAK REPORT Repair Date: GPM's
. . Remarks
Hughes Utility Services
rd o ™\,
Date
03/13/2008 Leak Type
Location 311 Spring Street HYDRANT
Time spent pinpointing
Remarks The hydrant not seating properly. Tightening the operating nut slowed but 5 minutes
did not stop leak. Leak Site Marked
Cover Type:
Soil

Computerized

Correlatos Results #1| #2 | #3 | #a | #5 | #6| 7| w8 | 9| wo| #11| w12
Correlation Scan Time |
Band Pass Filter Setting 0 0 0 0 0 0 0 0 0 0 0 0 |
—_—— |
Correlated Point Height 0 0 0 0 0 0 0 0 0 0 0 0
Footage from “A" 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

Leak # 3 Estimated GPM 0.75 Leak Classification II!
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LEAK REPORT ( Repair Date: GPM's _ 1
Ly . Remarks
Hughes Utility Services
Date ‘ \
03/13/2006 Leak Type
Location 183 Middie Burnt Fork Road to 244 Middle Burnt Fork Road MAIN

Time spent pinpointing
Remarks Ground unit used to detected noise in several spots along the north side of 120 minutes
the road. All spots are marked with orange paint. There may be multiple
joint leaks along the 8" cast iron water main in this area.

Leak Site Marked

Cover Type:
Asphalt
e —
Computerized
Correlator Results #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12
Correlation Scan Time
Band Pass Filler Setting 0 0 0 0 0 0 0 0 0 0 0 0
=
Correlated Point Helght 0 0 0 0 0 0 0 0 0 0 0 0
Footage from “A* 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.
Leak # 4 Estimated GPM 100.00 Leak Classification !l
Map Not To Scale Ve . Water.loss
Q (this leak, in gallons)
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WEEKLY 1,008,000
244 MONTHLY 4,464,000
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___________________ =  ofLeak
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Undefined. Job # 52144




SURVEY REVIEW




LEAK SURVEY REVIEW
(Water Distribution Lines)

From 03/13/06 to 03/14/08, Hughes provided a leak survey for the City of Stevensville. We
utilized the latest in leak detection technology available. We employed exiremely sensitive
sound ampiification instruments for the survey and a computer based correlator for leak
pinpointing whenever possibie. Our Field Technician, Tony Baker, used and appreciated the
information provided by George Thomas to expedite and provide an accurate survey.

The survey was accomplished in the following steps:

1.

The first step in our survey was to review the distribution maps of the system for
familiarization of the pipe network and available appurtenances (valves, hydrants, etc.) to
be used for contact points.

As the leak survey progressed, we determined the distances that even quiet leak type
sounds traveled in various pipe materials, pipe sizes and pressure zones in each area of
the system. This was done by slightly turning on fire hydrants, hose bibs, etc., creating a
simulated, quiet leak sound. Appurtenances in that area were then checked with a sound
amplification instrument to see how far the simulated leak sounds traveled, thus
determining how often we would make contact with appurtenances in a given section of
the water distribution system. In most areas, contact was made with pipe appurtenances
at intervals no greater than 350 feet where contact points were available and accessible.
This allowed for even more quiet leaks to be located. Whenever we surveyed PVC lines,
all available appurtenances were contacted.

We then conducted a comprehensive survey by making physical contact with all available
main line appurtenances (valves, hydrants, etc.) and necessary customer services.
Hughes used a sonic leak detection amplification instrument designed for this purpose.

When normal contact points were not available or could not be created within a
reasonable distance, we made an attempt to use a sonic ground listening instrument to
make physical ground contact at intervals no greater than 6 feet directly over the pipe. If
conditions did not allow this procedure our Field Technician advised you at time of project
and are included in the Project Observations. Ground listening devices are employed
when ground cover is pavement, cement or similar hard surface.

When ground cover was not a hard surface and normal contact points were not available,
we made an attempt to use probe rods or a specially designed sounding plate at 6-foot
intervals. A sound amplification instrument with 3VG or greater fransducer was
employed in conjunction with this equipment, directly over the pipe. If conditions did not
allow this procedure our Field Technician advised you at time of project and his notes
were detailed in the Project Observations section of this Final Report. Direct contact to
the main line at intervals outlined in Preparation for Service resulted in the most thorough
survey.

A detailed report of decibel levels at suspected leak sound locations and observations
were compiled during the survey for reinvestigation and possible pinpointing at a later
time. This reinvestigation increased the speed of the survey and eliminated correlating on
most false leak sounds.

All indications of leaks found during the survey were verified a second time, after which,
the leaks were pinpointed with a computer based sound correlator when possible.
Pinpointing leak locations through interpretation of sound intensity, either by ear, decibel
metering or other like methods was not used when contact points were available for use



with the correlator. However, ground listening devises were used as a quick double
check on pinpointed leaks.

8. The equipment used did not normally require valves to be operated during surveying and
pinpointing. However, on occasion, services or valves were operated to eliminate service
draw noises or to change velocity noise.

9. The correlator equipment used had the capability to prompt the operator to input the
variables when different pipe sizes and/or pipe material were encountered in the same
span to be investigated. This is necessary to insure accuracy of results based on the
automatic computation of the correct leak sound velocity in leak pinpointing operations.
Our correlators have the capability of correlating up to seven various pipe sizes and
types at one time in a given space. To insure effective performance in all field
environments encountered in the distribution system (i.e. traffic noise, draw, pump
operation, industrial noise, etc.), the correlator equipment provides 12 multi-range High
and Low Pass filters.

10. We provided a copy of leak reports, when pinpointed, which included leak locations and
estimated GPM loss. These leak reports included a leak priority classification. These
classifications are as follows:

Class | Any leak which is hazardous in terms of potential undermining, possibly
resulting in surface collapse, encroachment and/or damage to nearby utilities,
commercial or private properties or leaks severe enough to warrant immediate
repair.

Class It All leaks that display water losses significant enough to be monitored on a
regular repair schedule.

Class lll Relatively small leaks that should be repaired as workload permits.

11. Whenever any of the leaks detected by Hughes were repaired prior fo completion of the
field work, we gave the City of Stevensville the option to have that section of the system
re-surveyed to be sure no very quiet leaks were missed due to an over powering noisy
leak sound.

Hughes furnished a trained Ficld Technician, leak detection instruments, equipment and tools
to complete the survey and leak pinpointing as outlined in our proposal. After reviewing all
records relating to this project we feel confident that we have performed our best effort to
pinpoint all existing leaks within the areas of the water system we surveyed. However, it is
important to remember that not all leaks are easily detected, as such, we can’t guarantee the
location of all leaks.

We strongly recommend that the City of Stevensville maintain some type of on-going leak
detection program. Only through a continuing leak detection program can the City of
Stevensville expect to keep the incidence of leakage under control. Such a program will
definitely prevent future leak losses from becoming a major contributor to the system’s
unaccounted for water losses.

In our effort to provide the most comprehensive service possible, we requested in advance to
have City of Stevensville personnel prepare the areas to be surveyed by taking measures to
ensure that the majority of main line valves were accessible. Efforts were made in this
advance preparation. This was greatiy appreciated.



CONCLUSION




Hughes Supply, Inc,
Utllity Services Group ¢
10013 MLK Jr Way South GHES
Seattla, WA 98178

T 800 621.9292

F 206 725 3932

LEAK SURVEY CONCLUSION

Our thanks to George Thomas and all persons involved with this project for their
assistance in gathering all the necessary paperwork and personnel to create, with
Hughes, a mutually beneficial leak detection project.

With this survey you have demonstrated concern for prudent water utilization and
conservation.

Capitalizing on the most advanced leak detection technology available today, Hughes
has successfully completed this Leak Detection Survey. The contents of this Final
Report provide the City of Stevensville with a permanent record of the activities
performed to complete a Leak Survey along with the results achieved.

An important characteristic of this Leak Report is that the facts contained herein can be
used in formulating a database for decision making regarding: the need for possible
future meter programs, rehabilitation and pipe line replacement and/or the investigation
of new water sources, etc. These types of decisions, regarding your utilization of water,
now can be predicated more on facts rather than supposition or conjecture.

Prompt repair of any leaks reported provide an immediate benefit to the City of
Stevensville, which includes recovery of most water revenue and water conservation,
etc.

Having achieved these results, we recommend that you continue to set up the
infrastructure necessary to continue investigating leakage in the water distribution
system. Implementation of any on-going leak survey program will ensure that leak
losses are kept to a minimum, and the added enhancement of saving costs due to
emergency calf outs.

Hughes Supply, Inc., Utility Services Group is proud f{o have served the City of
Stevensville in this way and we wish to thank you for your substantial assistance and
cooperation in this project.

If you or your staff has any questions regarding this Final Report, please feel free to call
us at (800) 621-8292 or (206) 725-3441.

Best Regaids,

Qﬁ%ﬁ\wm\'}uw“
_%V_ Rob Meston

Manager






Hughes Supply, Inc. L.
Uity Services Group GHES
10013 MLK Jr. Way South ;

{

Seattle, WA 388178
T 800.621.9292
F 206.725.5332

August 4, 2006

City of Stevensuville
Attn George Themas
PO Box 30
Stevensville, MT 59870

Re: Leak Detection Re-Check
Dear Mr. Thomas:

On July 18, 2006 the Utility Services Group of Hughes Supply, Inc. returned to the City
of Stevensville to re-check two (2) locations; 5" and College (Leak Report #1 from
3/13/06 and 4" and Pine (Leak Report #2 from 3/13/08).

Upon arrival, our technician, Rick House, met with you and discussed the procedures
and methods to be used for the re-check. Rick’s first location was 4" and Pine, where

" he attempted several correlations, which were alt inconclusive. We were told there is a
reduction from 8” to 4” and can only assume the reduction is creating turbulence, which
sounds like a leak. This area should be monitored and re-checked during the next
survey.

The second area at College and 5%, Rick pinpointed the leak at approximately 3’ {o the
north of the previously marked location. His field notes also indicate 2 other areas with
possible noise, however, the primary leak should be fixed and the area re-sounded once
repairs are complete.

We apologize about any inconvenience these dry holes may have caused. While we
can't be sure what anomalies affected the accuracy of location the first time, we feel the
re-checks should be accurate.

If you have any questions about this project, please don’t hesitate to contact us at 1-800-
621-9292.

Sincerely,

Hughes Supply, Inc. —tility Services Group

(1,

Rob Meston
Branch Manager

P N Y T Jp S



LEAK REPORT ( Repair Date: GPM's

Remarks

Hughes Utility Services

) '
Date 07/48/2006 Leak Type

Location 5th & College MAIN

Time spent pinpointing;
Remarks Very good correaltions at 269' from “B" (Blue) sensor. Ground microphone 75 minutes '

confirmed more than one location. Leak Site Marked
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UNIFORNM ENVIRONMENTAL CHECKLIST

As the engineer that prepared the preliminary engineering report, | Andy Mefford, P.E.,

have reviewed the information presented in this checklist and believe that it accurately identifies the
environmental resources in the area and the potential impacts that the project could have on those
resources. In addition, the required state and federal agencies were provided with the required information about
the project and requested to prowde comments on the proposed public facility project. Their comments have been

incorporated into and attached li ,ﬁy Engineering Report.
Sjgnature:

Date:_{\[S5/2007 fﬂ

Engmeer

B

Key Letter: N — No Impact/Not Applicable B — Potentially Beneficial A — Potentially Adverse
P- ApprovalIPermlts Requnred M - Mitigation Required

PHYSICAL ENVIRONMENT

Key

N or
AM

1.

Soil Suitability, Topographic and/or Geologic Constraints (e.g., soil slump, steep slopes,
subsidence, seismic activity)

Comments and Source of Information: There are no known topographic and/or geologic
constraints imposed on the subject project due to steep slopes or subsidence. The Town is
located in Seismic Zone "2B" and the design of the tank and foundation will take this into
consideration. Soils on the site of the new reservoir and along the pipeline route are listed by the
NRCS as consisting one or more of the following soil series (see Soils Map): Grantsdale
(Mapping Symbol “G21"), Corvallis (Mapping Symbol “C3u”) and/or Dominic {(Mapping Symbol
“Da"). All of these soil types have severe limitations due to high groundwater conditions.

Pipelines will be buried at a depth of 6’ BLS and dewatering of pipeline trenches may be
required.

Hazardous Facilities (e.g., power lines, EPA hazardous waste sites, acceptable distance
from explosive and flammable hazards including chemical/petrochemical storage tanks,

underground fuel storage tanks, and related facilities such as natural gas storage
facilities & propane storage tanks)

Comments and Source of Information: The only know facility in the project area is a high
pressure natural gas main that runs north-south east of Stevensville. This gas main crosses
Middle Burnt Fork Road approximately %4 mile east of Logan Lane. This line will most likely
remain undisturbed during construction. Contractors will be required to locate all existing

subsurface utilities including natural gas mains and electrical lines before excavation begins in
order to avoid any potential hazardous situations.

AV

Effects of Project on Surrounding Air Quality or Any Kind of Effects of Existing Air Quality
on Project (e.g., dust, odors, emissions)

Comments and Source of Information: Intermittent fugitive dust emissions can be expected
during the construction of transmission pipelines, new water lines and the new water reservair.
These emissions can be minimized with effective dust control measures such as water spraying.
Exhaust emissions, odors and noise from construction vehicles can be expected during project
construction. These impacts cannot be avoided. However, they can be minirnized by proper
maintenance of the equipment to insure that emission/neise/ador control devices such as engine

mufflers are functioning properly. All these negative impacts will cease once construction is
completed.




Groundwater Resources & Aquifers (e.g., quantity, quality, distribution, depth to
groundwater, sole source aquifers)

Comments and Source of Information: Wells in the Stevensville area yield good quality water in
sufficient quantity to be excellent sources of potable water for a municipal system. Existing We||
No. 1 was drilled to a depth of 460’ BLS into a semi-confined aquifer and is capable of delivering
approximately 270 gpm (Limited by excessive sand production). A new well field capable of
producing approximately 2,000 to 2,500 gpm will be drilled into the semi-confined aquifer.

Groundwater is available in sufficient abundance that depletion of the aquifer is unlikely to be a
problem.

‘5

AM

Surface Water/Water Quality, Quantity & Distribution (e.g., streams, lakes, storm runoff,
irrigation systems, canals)

Comments and Source of Information. Use of BMPs (best management practices), for control of
storm water runoff from disturbed areas will be used during construction of the tank and pipelines
to prevent any siltation into area streams or rivers. BMPs will include use of silt fences at
construction sites and silt fences & check dams in roadside ditches adjacent to pipetine
installations. Open cut creek crossings will be avoided when possible.

Floodplains & Floodplain Management (Identify any floodplains within one mile of the
boundary of the project.)

Comments and Source of Information: The floodplain of the Bitterroot River is within a one mile
radius of the project area. However, all proposed construction actions will be conducted outside of
the 100-year floodplain of the Bitterroot River and its tributaries (see attached Floodplain Map).

Mill and North Swamp Creeks are tributaries of the Bitterroot River that are within the project area.
These water bodies do not have designated ﬂoodplams

AP

Wetlands Protection (ldentify any wetlands within one mile of the boundary of the project.)

Comments and Source of Information. No wetlands are expected to be impacted by the
construction actions. The bulk of area wetlands are associated with the floodplain of the Bitterroot
River and/or with the Lee Metcalf National W||d||fe Refuge west and north of the project area,
respectfully. Area creeks too will have some narrow fringing wetlands within their more restrictive
floodplains or stream channels. The new reservoir and well site contains wetlands, and the new
water supply transmission main extending from the new reservoir to the Town distribution system
may need to cross wetlands enroute or require creek crossings. Efforts will be made to minimize
the impacts on wetlands and water quality. Ideally the new pipeline will be placed under existing

road sections or within the existing road right-of-way. See attached Wetlands Delineation
Report (PCl, March 2008)




Ho

Agricultural Lands, Production, & Farmland Protection (e.g., grazing, forestry, cropland,

prime or unique agricultural lands) (Identify any prime or important farm ground or forest
lands within one mile of the boundary of the project.)

Comments and Source of Information: There are no forestlands within a one-mile radius of the

project boundary. In addition, no properties containing soils designated by the NCRS as either
“Prime Farmland Soils” or Farmland Soils of Statewide Importance” will be impacted by this
project.

Approximately 4-6 acres of farmland/grazing land will be used to accommodate the new reservoir
and well site. Taking this small amount of land out of agricultural use and converting it to
municipal use will not result in a significant negative impact on agricultural activities in the
surrounding area. There is sufficient useable alternative fallow agricultural land to compensate

for the minor loss. No prime or unique agricultural lands or historic ranches will be impacted by
the project.

Vegetation & Wildlife Species & Habitats, Including Fish (e.g., terrestrial, avian and aquatic
life and habitats)

Comments and Source of Information: With the exception of the reservoir and new well site, most
construction actions will take place within the rights of way of roads and often under previously
paved areas of roads. Therefore, there will be no significant impacts to vegetation or wildlife
species. No fish species or habitat will be disturbed as a resuilt of the construction.

A portion of the 4-6 acre reservoir site and well site will be cleared of pasture grasses and/for
alfalfa or hay crops in order to build the reservoir and/or to drill the well and install the well house.
Losses of these common forms of vegetation will be relatively insignificant. No sensitive or
endangered plant species will be lost at these sites. Disturbed areas will be seeded with native
grasses once construction is completed.

10.

Unique, Endangered, Fragile, or Limited Environmental Resources, Including Endangered
Species (e.g., plants, fish or wildlife)

Comments and Source of Information: The database of the Montana Natural Heritage Program
was checked relative to the possible presence of any unique, endangered, or fragile species or
species of special concern within the project area. No unique, endangered, or fragile animal or
plant species will be impacted by the project. Both the Westslope Cutthroat Trout and the Bull
Trout are potentially found in area streams and rivers. These fish species are listed as being of
“Special Concern.” No disturbances to these fish or their habitat will occur as a result of the
project.

1.

Unique Natural Features (e.g., geologic features)

Comments and Source of Information. There are no unique natural features in the project area
and none will be impacted by the project construction.

12.

Access to, and Quality of, Recreational & Wilderness Activities, Public Lands and
Waterways (including Federally Designated Wild & Scenic Rivers), and Public Open Space

Comments and Source of Information: The project area is remote from all designated wilderness
areas. The Lee Metcalf National Wildlife Refuge is located north of the subject project area, but

will not be impacted in any way by the implementation of the subject project. B




HUMAN POPULATION

Key
AIM

1.

Visual Quality - Coherence, Diversity, Compatibility of Use and Scale, Aesthetics

Comments and Source of Information: local residents will note the presence of construction
equipment during the construction phase of the project and some will consider the presence of
such equipment objectionable. Such negative aesthetic impacts are unavoidable. Associated with
the equipment will be dust emissions, odors and noise, all of which are unavoidable, but can be
mitigated in part by BMPs and proper maintenance of the equipment. All impacts are temporary
and all adverse impacts will cease once construction work has been completed.

Eo

Nuisances (e.g., glare, fumes)

Comments and Source of Information: Disruption of local residents due to construction noise,
fumes, dust, etc. is unavoidable. Such effects will be mitigated wherever possible by BMPs and

conirol measures. All such nuisances will be temporary in duration and will cease once
construction is completed.

:

Noise -- suitable separation between noise sensitive activities (such as residential areas)
and major noise sources (aircraft, highways & railroads)

Comments and Source of Information: For the most part, densely populated areas will be shielded
from most of the noise associated with the construction of the reservaoir, the new well and the bulk

of the run of the new supply transmission main, as all these actions will take place in relatively rural
areas outside of the Town limits. Temporary noise impacts in more populated areas will occur due

to programmed improvements to the water distribution system. Such impacts are unavoidable, but
will cease once construction is completed.

The new water well will be equipped with an emergency diesel generator. This unit will be tested
by the water system personnel on an intermittent basis (most likely on a monthly basis) and will
function continuously during power outages. The unit will be equipped with residential noise
attenuation devices to minimize noise impacts to nearby residents.

Historic Properties, Cultural, and Archaeological Resources

Comments and Source of Information: No historic properties or archaeological or cultural
resources will be impacted by the subject project as virtually all the construction actions will take
place in previously disturbed areas. However, should cultural or archaeological materials of
significance be unearthed during construction, crews will be asked to stop construction and to notify
the proper authorities so that the value of any uncovered materials can be professionally evaluated
before construction work is resumed. This way, no valuable resources will be lost.

Changes in Demographic (population) Characteristics (e.g., quantity, distribution, density)

Comments and Source of Information: The project is designed to meet the water supply and
distribution needs of the Town of Stevensville for the next 20 years (to the year 2030). The
construction of these improvements is not expected to result in any overt changes in population
density or distribution, as the project is simply a response to normal growth and development

caused principally by other factors including a net in migration of new residents to the Bitterroot
Valley from other states.




Key 6. Environmental Justice — (Does the project avoid placing lower income households in areas
N where environmental degradation has occurred, such as adjacent to brownfield sites?)
Comments and Source of Information: No brownfield sites or remediated toxic waste sites will be
impacted by the subject project. All water system users in the Stevensville community will benefit
equally from the project improvements.
Key 7. General Housing Conditions - Quality, Quantity, Affordability
N/B
Comments and Source of Information: The project is not expected to have a pronounced effect
on general housing conditions in the Stevensville Area. Such conditions are normally driven by
other more profound economic and social factors beyond the scope of water system
improvements projects.
The upgraded and improved water system will result in better and more consistently good water
quality, which will benefit local housing conditions. In addition, the improved system will afford
increased fire protection for area housing.
_Key 8. Displacement or Relocation of Businesses or Residents
N
- Comments and Source of Information: The project will not require the displacement or relocation
of any area businesses or residences. All construction actions will take place either within existing
roadway rights of way or on land that has not been previously developed for commercial or
residential use.
Key 9. Public Health and Safety
B
- Comments and Source of Information: The health and safety of local residents are expected to be
improved as a result of the project. The upgrading of Well No. 1 and the drilling of a new high
capacity well field into the semi-confined aquifer will reduce the need to rely on other shallow wells
that are not well protected from possible contamination. Also, reliance on the near surface
infiltration gallery for the bulk of the raw water supply will be eliminated.
_Key [ 10. Lead Based Paint and/or Asbestos
N
Comments and Source of Information: The proposed project will not result in the disturbance of
any lead based paint or asbestos.
K 11. Local Employment & Income Patterns - Quantity and Distribution of Employment,
ey Economic Impact
B

Comments and Source of Information: The project implementation may result in the creation of
temporary construction jobs for local residents. Also, construction crews will likely support local
businesses during the construction of facility improvements. The increased demand for food,

lodging, equipment and supplies resulting from the project will have a positive impact on the local
economy.




Key 12. Local & State Tax Base & Revenues
B
Comments and Source of Information: The provision of an adequate water system will allow for
prudent growth and development in Stevensville resulting in a gradually expanding tax base and
sufficient revenues to sustain the system operation and maintenance at a high level.
Key 13. Educational Facilities - Schools, Colleges, Universities
B
Comments and Source of Information: The upgraded and improved water system will better
serve the needs of area public schools. Stevensville District Schools, K-12, are connected to
the Stevensville Municipal Water System. The improved system will provide adequate fire flow
to Stevensville’s schools.
_Key |14, Commercial and Industrial Facilities - Production & Activity, Growth or Decline
B
Comments and Source of Information: The upgraded water system will likely have a positive
effect on commercial and industrial facilities. With improved available system capacity, the
Town will be in a position to attract limited compatible commercial development and/or light
(non-poliuting) industrial facilities which will benefit the local economy and result in prudent
growth and development.
Key 15. Health Care — Medical Services
B
Comments and Source of Information: The upgrading of the existing water system will reduce
the risk of water borne diseases which will have a positive impact on all system users and will
reduce potential need for heath care and medical services by Town residents.
Key 16. Social Services — Governmental Services (e.g., demand on)
N
Comments and Source of Information: Improvements to the existing municipal water system
will likely require additional operation and maintenance actions by local municipal employees.
However, this will be offset in part by the retirement of inefficient existing systems and
equipment that currently require an inordinate amount of attention by service personnel. The
net demand for services related to the water system are likely to remain about the same
following project construction,
Key 17. Social Structures & Mores (Standards of Social Conduct/Social Conventions)
N
Comments and Source of Information: The subject project will have no impacts whatsoever on
social structures and mores.
18. Land Use Compatibility (e.g., growth, land use change, development activity, adjacent
Key land uses and potential conflicts)
B/P/IM

Comments and Source of Information. The project will result in an improved water supply
system for the Town of Stevensville, which will enable the Town to meet anticipated growth
needs for the next 20 years (year 2030). The source of the growth is not the water system
itself. Rather, it is required in order to meet both existing and projected needs, which have their
origins in other more external factors. However, the improved system will likely make it easier
for new subdivisions to be constructed within the Town's service area, which may provide a
stimulus for new development. On the positive side of the equation is the fact that such growth
will likely occur where municipal services are available making for a more efficient use of land
and the reduction of “urban sprawl.”




Key 19. Energy Resources - Consumption and Conservation
B
Comments and Source of Information: The programmed replacement of an inefficient pump at
Well #1 will result in lower net energy consumption and a higher yield of water from this source.
Furthermore, the repair of the leaks associated with the Middle Burnt Fork water main will result in
savings of up to 350,000 GPD of lost water.
Key 20. Solid Waste Management
N
Comments and Source of Information: Minimal solid wastes will be developed from this project.
Key 21. Wastewater Treatment - Sewage System
N
Comments and Source of Information: The upgraded water system will have no adverse impacts
on the Stevensville Municipal Wastewater Treatment System. The treatment plant was recently
upgraded to meet projected growth demands to the year 2016.
Key 22. Storm Water — Surface Drainage
N
Comments and Source of Information. The Town of Stevensville does not have a municipal storm
water collection system. Storm water controls consist of dry well sumps and roadside
ditches/swales which either recharge the surficial aquifer or direct flows to natural drainage ways
for dissipation.
Key 23. Community Water Supply
B
Comments and Source of Information: The project will provide adequate supplies for domestic
uses and fire flows in concert with the 20 year projections for the system. The project will also
bring the water system into compliance with current State and Federal (EPA) rules and regulations
governing such systems.
Key 24. Public Safety — Police
AM
Comments and Source of Information: Services from the local police may be required from time
to time to provide adequate traffic controls during the construction work, especially those actions
that will take place within public rights of way. Such impacts are deemed minimal and temporary
and will cease once construction is completed.
Key 25. Fire Protection — Hazards
B

Comments and Source of Information. An 1SO Commercial Risk Services, Inc. review of the Town
of Stevensville's Water Distribution System in 1996 indicated the need for peak hydrant flows in
the downtown area of 3,000 gpm @ 20 psi. Measured flows were only 1,800 gpm. Needed flows
at a hydrant at the Town’s schools was also 3,000 gpm, while only 1,900 gpm was found. The
new improvements are designed to meet the required flows, which will improve fire protection
capabilities throughout the system.




Key Letter: N — No Impact/Not Applicable B ~ Potentially Beneficial A — Potentially Adverse
P — Approval/Permits Required M - Mitigation Required

Key 26. Emergency Medical Services
B
Comments and Source of Information: The upgraded water system will likely have a
positive effect on commercial and industrial facilities. With improved available system
capacity, the Town will be in a position to attract limited compatible commercial
development and/or light (non-polluting) industrial facilities which will benefit the local
economy and result in prudent growth and development. J
Key 27. Parks, Playgrounds, & Open Space
N
Comments and Source of Information. The project will have no impacts on parks,
playgrounds or open space in the Stevensville area.
Key 28. Cultural Facilities, Cultural Uniqueness & Diversity
N
Comments and Source of Information: The project will have no impacts on cultural facilities
or cultural uniqueness and diversity in the Stevensville area.
Key 29. Transportation Networks and Traffic Flow Conflicts (e.g., rail; auto including local
traffic; airport runway clear zones - avoidance of incompatible land use in airport
AM runway clear zones)
Comments and Source of Information: Trained personnel and temporary traffic control
devices & signs will be required to control and direct vehicular and pedestrian traffic around
the construction of the proposed improvement. This will result in brief traffic delays. Such
impacts are unavoidable, but temporary, and will cease once the project has been
completed.
Key 30. Consistency with Local Ordinances, Resolutions, or Plans (e.g., conformance with
B local comprehensive plans, zoning, or capital improvement plans)
Comments and Source of Information: The proposed improvements are in concert with the
Municipal Water Supply Study Plan for the City of Stevensuville (1993), Stevensville Water &
Sewer Facilities Plan (1996) and with the pending Preliminary Engineering Report,
Stevensville Municipal Water System Improvements (2009 Update).
Key 31. Is There a Regulatory Action on Private Property Rights as a Result of this Project?
N (consider options that reduce, minimize, or eliminate the regulation of private

property rights.)

o
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o and Soiirce of Information: The proposed project wiii have no impacts
whatsoever on private property rights.
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary

somewhat and should be determined by onsite investigation.]

10A--Riverwash-Water-Riverrun complex, 0 to 2 percent slopes

Mean annual precipitation: 12 to 14 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 90 to 115 days

Riverwash

Extent: about 40 percent of the unit

Landform(s): bars, flood plains, intermontain basins
Slope gradient:

Parent material: sandy and gravelly alluvium
Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: frequent

Ponding hazard: none

Ecological site(s): ---

Soil loss tolerance (T factor):
Wind erodibility group (WEG):
Wind erodibility index (WEI):

Land capability class, nonirrigated:

Drainage class:
Hydric soil: unranked
Hydrologic group:
Potential frost action:

Available water

Representative solil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf

none
Water

Extent: about 30 percent of the unit Soil loss tolerance (T factor):

Landform(s): flood plains, intermontain basins Wind erodibility group (WEG):

Slope gradient: Wind erodibility index (WEI):

Parent material: Land capability class, nonirrigated:

Restrictive feature(s): none Drainage class:

Seasonal high water table: greater than 60 inches Hydric soil: unranked

Flooding hazard: none Hydrologic group:

Ponding hazard: none Potential frost action:

Ecological site(s):

Representative solil profile: Texture Permeability Avaﬂigfdvt”;‘ e ‘ pH ‘ Kw ‘ Kf
none

USDA Natural Resources

—/ Conservation Service

Distribution Generation Date: 2/4/2008

Page 1 of 79



Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Riverrun and similar soils

Extent: about 20 percent of the unit Soil loss tolerance (T factor): 2

Landform(s): flood-plain steps, intermontain basins Wind erodibility group (WEG): 2

Slope gradient: O to 2 percent Wind erodibility index (WEI): 86

Parent material: sandy and gravelly alluvium derived from Land capability class, nonirrigated: 6s
mixed

Drainage class: moderately well drained
Hydric soil: yes

Hydrologic group: A

Potential frost action: low

Restrictive feature(s): none

Seasonal high water table: approximately 33 inches
Flooding hazard: frequent

Ponding hazard: none

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.

. . . . Available water
Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to4in very gravelly loamy sand rapid 0.1t00.2in 6.1t07.3 .05 17
C - 4to60in extremely gravelly sand very rapid 1.1t01.7in 6.1t07.3 .02 17
Canarway, very poorly drained and similar soils
Extent: about 10 percent of the unit Soil loss tolerance (T factor): 2
Landform(s): abandoned channels, flood plains, intermontain ~ Wind erodibility group (WEG): 5
basins Wind erodibility index (WEI): 56

Slope gradient: 0 to 2 percent

Parent material: sandy and gravelly alluvium derived from
mixed

Restrictive feature(s): none

Seasonal high water table: approximately 6 inches
Flooding hazard: frequent

Ponding hazard: none

Land capability class, nonirrigated: 6w
Drainage class: very poorly drained
Hydric soil: yes

Hydrologic group: D

Potential frost action: moderate

Ecological site(s): Wet Meadow (WM) 10-14" p.z.

Available water

Representative solil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
Oe -- 0t 3in mucky peat rapid 4.0t06.0

A- 31to7in fine sandy loam moderately rapid 0.4t00.6in 6.6t07.3 .17 17

2C1 -- 7 to 24in very gravelly sand very rapid 0.3t00.7in 6.6t07.3 .05 17

2C2 -- 24 to 60in extremely gravelly sand very rapid 0.7to1.4in 6.6t07.3 .05 17

Minor Components

Canarway, very poorly drained and similar soils: 10 percent of the unit
Water: 30 percent of the unit

USDA Natural Resources

=
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary

somewhat and should be determined by onsite investigation.]

11A--Riverrun-Canarway-Fredburr complex, 0 to 2 percent slopes

Mean annual precipitation: 12 to 14 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 90 to 115 days

Riverrun and similar soils

Extent: about 40 percent of the unit
Landform(s): flood-plain steps, intermontain basins
Slope gradient: 0 to 2 percent

Parent material: sandy and gravelly alluvium derived from
mixed

Restrictive feature(s): none

Seasonal high water table: approximately 33 inches
Flooding hazard: occasional

Ponding hazard: none

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.

Soil loss tolerance (T factor): 2

Wind erodibility group (WEG): 3

Wind erodibility index (WEI): 86

Land capability class, nonirrigated: 6s
Drainage class: moderately well drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Available water

Representative solil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 6in sandy loam moderately rapid 0.6t00.7 in 6.1t07.3 .20 .20

Cl - 6to16in gravelly loamy sand very rapid 0.3t00.7in 6.1t07.3 .10 17

2C2 -- 16 to 60in very gravelly loamy coarse sand very rapid 09t01.3in 6.1t07.3 .02 17

Canarway, very poorly drained and similar soils

Extent: about 30 percent of the unit

Landform(s): abandoned channels, flood plains, intermontain
basins

Slope gradient: 0 to 2 percent

Parent material: sandy and gravelly alluvium derived from
mixed

Restrictive feature(s): none

Seasonal high water table: approximately 6 inches
Flooding hazard: occasional

Ponding hazard: none

Ecological site(s): Wet Meadow (WM) 10-14" p.z.

Soil loss tolerance (T factor): 2

Wind erodibility group (WEG): 5

Wind erodibility index (WEI): 56

Land capability class, nonirrigated: 6w
Drainage class: very poorly drained
Hydric soil: yes

Hydrologic group: D

Potential frost action: moderate

USDA Natural Resources

—/ Conservation Service

Distribution Generation Date: 2/4/2008

Page 3 of 79



Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
Oe -- 0t 3in mucky peat rapid 4.0t06.0

A- 31to7in fine sandy loam moderately rapid 0.4t00.6in 6.6t07.3 .17 17

2C1 -- 7 to 24in very gravelly sand very rapid 0.3t00.7in 6.6t07.3 .05 17

2C2 -- 24 to 60in extremely gravelly sand very rapid 0.7to1.4in 6.6t07.3 .05 17

Fredburr and similar soils

Extent: about 25 percent of the unit Soil loss tolerance (T factor): 2
Landform(s): flood-plain steps, intermontain basins Wind erodibility group (WEG): 3
Slope gradient: 0 to 2 percent Wind erodibility index (WEI): 86

Parent material: sandy alluvium over gravelly alluvium derived Land capability class, nonirrigated: 4w

. from mixed Drainage class: somewhat poorly drained
Restrictive feature(s): none Hydric soil: no

Seasonal high water table: approximately 33 inches Hydrologic group: A

Flooding hazard: occasional Potential frost action: moderate
Ponding hazard: none

Ecological site(s): Sandy (Sy) 10-14" p.z.

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - O0to5in fine sandy loam moderately rapid 0.5t00.7 in 6.1t07.3 .20 .20

Cl - 5 1to 28in sand very rapid 0.5t01.8in 6.1t07.3 .17 17

C2 -- 28 to 60in extremely gravelly sand very rapid 0.6t01.0in 6.1t07.3 .02 17

Minor Components
Water: 0to 10 percent of the unit

USDA Natural Resources

=
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

12A--Riverrun-Curlew complex, O to 2 percent slopes

Mean annual precipitation: 12 to 14 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 90 to 115 days

Riverrun and similar soils

Extent: about 70 percent of the unit Soil loss tolerance (T factor): 2

Landform(s): flood-plain steps, intermontain basins Wind erodibility group (WEG): 3

Slope gradient: 0 to 2 percent Wind erodibility index (WEI): 86

Parent material: sandy and gravelly alluvium derived from Land capability class, nonirrigated: 6s
mixed

Drainage class: moderately well drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Restrictive feature(s): none

Seasonal high water table: approximately 33 inches
Flooding hazard: rare

Ponding hazard: none

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.

Available water

Representative solil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 6in sandy loam moderately rapid 0.6t00.7 in 6.1t07.3 .20 .20

Cl - 6to16in gravelly loamy sand very rapid 0.3t00.7in 6.1t07.3 .10 17

2C2 -- 16 to 60in very gravelly loamy coarse sand very rapid 09t01.3in 6.1t07.3 .02 17

Curlew and similar soils

Extent: about 20 percent of the unit Soil loss tolerance (T factor): 3
Landform(s): abandoned channels, flood plains, intermontain ~ Wind erodibility group (WEG): 5
basins Wind erodibility index (WEI): 56

Slope gradient: 0 to 2 percent

Parent material: sandy and gravelly alluvium derived from
mixed

Restrictive feature(s): none

Seasonal high water table: approximately 8 inches
Flooding hazard: rare

Ponding hazard: none

Land capability class, nonirrigated: 5w
Drainage class: very poorly drained
Hydric soil: yes

Hydrologic group: D

Potential frost action: moderate

Ecological site(s): Wet Meadow (WM) 10-14" p.z.

USDA Natural Resources

=
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A- 0to1lin silt loam moderately rapid 1.7t02.0in 6.6t07.4 .24 .24

Cl - 11 to 24in sandy loam moderately rapid 1.2t01.7in 6.6t07.4 .10 .20

2C2 -- 24 to 29in very gravelly loamy sand rapid 0.2t00.41in 6.6t07.4 .05 .24

2C3 -- 29 to 60in very gravelly sand very rapid 0.6t00.9in 56to7.4 .05 .20

Minor Components
Fredburr and similar soils: 10 percent of the unit

USDA Natural Resources
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

13A--Fredburr fine sandy loam, 0 to 2 percent slopes

Mean annual precipitation: 12 to 14 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 90 to 115 days

Fredburr and similar soils

Extent: about 85 percent of the unit Soil loss tolerance (T factor): 2

Landform(s): flood-plain steps, intermontain basins Wind erodibility group (WEG): 3

Slope gradient: 0 to 2 percent Wind erodibility index (WEI): 86

Parent material: sandy alluvium over gravelly alluvium derived Land capability class, nonirrigated: 6w
from mixed

Drainage class: somewhat poorly drained
Hydric soil: no

Hydrologic group: A

Potential frost action: moderate

Restrictive feature(s): none

Seasonal high water table: approximately 33 inches
Flooding hazard: occasional

Ponding hazard: none

Ecological site(s): Sandy (Sy) 10-14" p.z.

Available water

Representative solil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to5in fine sandy loam moderately rapid 0.5t00.7 in 6.1t07.3 .20 .20

Cl - 5 to 28in sand very rapid 0.5t01.8in 6.1t07.3 .17 17

C2 -- 28 to 60in extremely gravelly sand very rapid 0.6t01.0in 6.1t07.3 .02 17

Minor Components

Riverrun and similar soils: 10 percent of the unit
Canarway and similar soils: 5 percent of the unit

USDA Natural Resources
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

14F--Chereete-Curlew complex, 0 to 45 percent slopes

Mean annual precipitation: 12 to 14 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 90 to 115 days

Chereete and similar soils

Extent: about 65 percent of the unit Soil loss tolerance (T factor): 2
Landform(s): escarpments, intermontain basins Wind erodibility group (WEG): 3

Slope gradient: 8 to 45 percent Wind erodibility index (WEI): 48

Parent material: sandy and gravelly outwash derived from Land capability class, nonirrigated: 6e

granite and gneiss
Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none
Ponding hazard: none

Drainage class: excessively drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.

Available water

Representative solil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 6in very gravelly coarse sandy loam rapid 0.3t00.41in 56t07.3 .05 .20

Bw -- 6 to 14in gravelly sandy loam moderately rapid 0.7t00.9in 51t0 7.0 .10 .20

Cl - 14 to 18in very gravelly coarse sandy loam moderately rapid 0.2t00.3in 5.1t0 7.0 .05 .20

C2 -- 18 to 25in very gravelly loamy coarse sand rapid 0.2t00.3in 5.1t0 7.0 .05 17

C3 - 25 to 60in extremely gravelly coarse sand very rapid 0.4tol.1lin 5.1t06.5 .02 17

Curlew and similar soils

Extent: about 25 percent of the unit Soil loss tolerance (T factor): 3

Landform(s): flood plains, intermontain basins Wind erodibility group (WEG): 5

Slope gradient: 0 to 2 percent Wind erodibility index (WEI): 56

Parent material: sandy and gravelly alluvium derived from Land capability class, nonirrigated: 5w
mixed

Drainage class: very poorly drained
Hydric soil: yes

Hydrologic group: D

Potential frost action: moderate

Restrictive feature(s): none

Seasonal high water table: approximately 8 inches
Flooding hazard: rare

Ponding hazard: none

Ecological site(s): Wet Meadow (WM) 10-14" p.z.

USDA Natural Resources

=
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A- 0to1lin silt loam moderately rapid 1.7t02.0in 6.6t07.4 .24 .24

Cl - 11 to 24in sandy loam moderately rapid 1.2t01.7in 6.6t07.4 .10 .20

2C2 -- 24 to 29in very gravelly loamy sand rapid 0.2t00.41in 6.6t07.4 .05 .24

2C3 -- 29 to 60in very gravelly sand very rapid 0.6t00.9in 56to7.4 .05 .20

Minor Components
Perma and similar soils: 10 percent of the unit

USDA Natural Resources
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

16E--Riverside-Tiechute-Curlew complex, 0 to 40 percent slopes

Mean annual precipitation: 12 to 15 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 90 to 115 days

Tiechute and similar soils

Extent: about 40 percent of the unit Soil loss tolerance (T factor): 2

Landform(s): intermontain basins, stream terraces Wind erodibility group (WEG): 3

Slope gradient: 0 to 4 percent Wind erodibility index (WEI): 56

Parent material: sandy and gravelly alluvium derived from Land capability class, nonirrigated: 6e
mixed

Drainage class: somewhat excessively drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none

Ponding hazard: none

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A- 0to 7in cobbly sandy loam moderately rapid 0.6t00.9in 6.6t07.3 .10 .20

AC -- 7 to 10in very cobbly sandy loam rapid 0.1t00.21in 6.6t07.3 .05 .20

C -- 10 to 60in extremely cobbly loamy sand very rapid 0.5t01.0in 6.6t07.3 .02 17

Riverside and similar soils

Extent: about 40 percent of the unit Soil loss tolerance (T factor): 2

Landform(s): escarpments, intermontain basins Wind erodibility group (WEG): 3

Slope gradient: 15 to 40 percent Wind erodibility index (WEI): 56

Parent material: sandy and gravelly alluvium derived from Land capability class, nonirrigated: 6e
mixed

Drainage class: excessively drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none

Ponding hazard: none

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A- O0to 7in cobbly sandy loam moderately rapid 0.6t00.91in 6.6t07.3 .10 .20

BC -- 7 to 12in gravelly sandy loam moderately rapid 0.3t00.51in 6.6t07.8 .10 .20

Cl - 12 to 25in very gravelly loamy sand rapid 0.4t00.7 in 6.6t07.8 .05 17

C2 -- 25 to 60in extremely gravelly coarse sand very rapid 0.3t01.0in 6.6t07.8 .02 17
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Curlew and similar soils

Extent: about 20 percent of the unit Soil loss tolerance (T factor): 3

Landform(s): flood plains, intermontain basins Wind erodibility group (WEG): 5

Slope gradient: O to 2 percent Wind erodibility index (WEI): 56

Parent material: sandy and gravelly alluvium derived from Land capability class, nonirrigated: 5w
mixed

Drainage class: very poorly drained
Hydric soil: yes

Hydrologic group: D

Potential frost action: moderate

Restrictive feature(s): none

Seasonal high water table: approximately 8 inches
Flooding hazard: very rare

Ponding hazard: none

Ecological site(s): Wet Meadow (WM) 10-14" p.z.

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A- 0to1lin silt loam moderately rapid 1.7t02.0in 6.6t07.4 .24 .24

Cl - 11 to 24in sandy loam moderately rapid 1.2t01.7in 6.6t07.4 .10 .20

2C2 -- 24 to 29in very gravelly loamy sand rapid 0.2t00.41in 6.6t07.4 .05 .24

2C3 -- 29 to 60in very gravelly sand very rapid 0.6t00.9in 56to7.4 .05 .20

Minor Components
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

20E--Losthorse, rubbly-Poverty-Riverrun, stony, complex, 1 to 35
percent slopes

Mean annual precipitation: 13 to 17 inches

Mean annual temperature: 39 to 45 degrees F

Frost-free period: 85 to 105 days

Losthorse, rubbly and similar soils

Extent: about 70 percent of the unit Soil loss tolerance (T factor): 2

Landform(s): escarpments, intermontain basins, moraines Wind erodibility group (WEG): 3

Slope gradient: 12 to 35 percent Wind erodibility index (WEI): 48

Parent material: sandy and gravelly till derived from granite Land capability class, nonirrigated: 7s
and gneiss

Drainage class: somewhat excessively drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none

Ponding hazard: none

Ecological site(s): ---

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 3in very stony sandy loam moderately rapid 0.2t00.3in 45t06.5 .05 .20
Bw -- 3 to 15in very cobbly coarse sandy loam moderately rapid 0.6to1.21in 45t06.5 .05 .20
Cl - 15 to 25in very cobbly loamy coarse sand very rapid 0.2t00.31in 45t06.0 .05 17
C2 -- 25 to 60in extremely gravelly coarse sand very rapid 0.3t01.0in 45t06.0 .02 17
Riverrun, stony and similar soils

Extent: about 15 percent of the unit Soil loss tolerance (T factor): 2

Landform(s): flood plains, intermontain basins Wind erodibility group (WEG): 3

Slope gradient: 2 to 6 percent Wind erodibility index (WEI): 48

Parent material: sandy and gravelly alluvium derived from Land capability class, nonirrigated: 7s

granite and gneiss
Restrictive feature(s): none

Seasonal high water table: approximately 33 inches
Flooding hazard: rare
Ponding hazard: none

Drainage class: moderately well drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 4in very cobbly coarse sandy loam moderately rapid 0.3t00.41in 56t07.3 .10 17

AC -- 4 1t0 7in very cobbly coarse sandy loam moderately rapid 0.2t00.3in 56t07.3 .10 17

Cl - 7to 17in very gravelly loamy coarse sand rapid 0.3t00.5in 56t07.3 .05 17

C2 -- 17 to 60in very gravelly loamy coarse sand very rapid 09t01.3in 6.1t07.3 .02 17

Poverty and similar soils

Extent: about 15 percent of the unit Soil loss tolerance (T factor): 2

Landform(s): intermontain basins, outwash terraces Wind erodibility group (WEG): 5

Slope gradient: 0 to 4 percent Wind erodibility index (WEI): 48

Parent material: sandy and gravelly alluvium derived from Land capability class, nonirrigated: 6w
granite

Drainage class: poorly drained
Hydric soil: yes

Hydrologic group: D

Potential frost action: moderate

Restrictive feature(s): none

Seasonal high water table: approximately 18 inches
Flooding hazard: none

Ponding hazard: none

Ecological site(s): Wet Meadow (WM) 10-14" p.z.

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
Oe -- O0Otolin mucky peat rapid 4.0t06.0

A - 1to 5in cobbly sandy loam moderately rapid 0.4t00.51in 51t07.3 .20 .20

Bw -- 5 to 10in cobbly sandy loam moderately rapid 0.4t00.6in 51t07.3 .20 .20

Cl - 10 to 14in cobbly coarse sandy loam rapid 0.0to 0.4 in 51to6.5 .10 17

C2 -- 14 to 19in very cobbly loamy coarse sand very rapid 0.0t00.1in 5.1t06.5 .05 17

C3 - 19 to 60in extremely gravelly coarse sand very rapid 0.4t01.2in 5.1t06.5 .02 17

Minor Components
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

26B--Grayhorse silt loam, 0 to 4 percent slopes

Mean annual precipitation: 12 to 15 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 90 to 115 days

Grayhorse and similar soils

Extent: about 85 percent of the unit Soil loss tolerance (T factor): 4
Landform(s): inset fans, intermontain basins, stream terraces  Wind erodibility group (WEG): 4L
Slope gradient: 0 to 4 percent Wind erodibility index (WEI): 86

Parent material: fine-loamy alluvium over sandy and gravelly ~ Land capability class, nonirrigated: 3w
alluvium derived from mixed

Restrictive feature(s): none

Seasonal high water table: approximately 28 inches
Flooding hazard: none

Ponding hazard: none

Drainage class: somewhat poorly drained
Hydric soil: no

Hydrologic group: B

Potential frost action: moderate

Ecological site(s): Subirrigated (Sb) 10-14" p.z.

Available water

Representative solil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
Al -- 0 to 12in silt loam moderate 1.7t02.1in 6.6t084 .37 .37

A2 -- 12 to 18in loam moderate 09to1.1in 6.6t07.8 .37 .37

Cl - 18 to 29in gravelly loam moderate 1.2t01.8in 6.6t07.8 .24 .37

2C2 -- 29 to 34in very cobbly sandy loam moderately rapid 0.3t00.51in 6.6t07.8 .10 .20

2C3 -- 34 to 60in extremely gravelly loamy sand very rapid 0.5t00.81in 6.6t07.3 .02 17

Minor Components

Sweathouse and similar soils: 10 percent of the unit
Fairway and similar soils: 5 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary

somewhat and should be determined by onsite investigation.]

27B--Curlew-Groff silt loams, 0 to 4 percent slopes

Mean annual precipitation: 12 to 14 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 90 to 115 days

Curlew and similar soils

Extent: about 75 percent of the unit
Landform(s): drainageways, intermontain basins
Slope gradient: 0 to 2 percent

Parent material: sandy and gravelly alluvium derived from
mixed

Restrictive feature(s): none

Seasonal high water table: approximately 8 inches
Flooding hazard: none

Ponding hazard: none

Ecological site(s): Wet Meadow (WM) 10-14" p.z.

Soil loss tolerance (T factor): 3

Wind erodibility group (WEG): 5

Wind erodibility index (WEI): 56

Land capability class, nonirrigated: 5w
Drainage class: very poorly drained
Hydric soil: yes

Hydrologic group: D

Potential frost action: moderate

Available water

Representative solil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A- 0to1lin silt loam moderately rapid 1.7t02.0in 6.6t07.4 .24 .24

Cl - 11 to 24in sandy loam moderately rapid 1.2t01.7in 6.6t07.4 .10 .20

2C2 -- 24 to 29in very gravelly loamy sand rapid 0.2t00.4in 6.6t07.4 .05 .24

2C3 -- 29 to 60in very gravelly sand very rapid 0.6t00.9in 56to7.4 .05 .20

Groff and similar soils

Extent: about 15 percent of the unit
Landform(s): drainageways, intermontain basins
Slope gradient: 0 to 4 percent

Parent material: coarse-loamy alluvium over sandy and
gravelly alluvium derived from mixed
Restrictive feature(s): none

Seasonal high water table: approximately 33 inches
Flooding hazard: none
Ponding hazard: none

Ecological site(s): Subirrigated (Sb) 10-14" p.z.

Soil loss tolerance (T factor): 4

Wind erodibility group (WEG): 5

Wind erodibility index (WEI): 56

Land capability class, nonirrigated: 5w
Drainage class: somewhat poorly drained
Hydric soil: no

Hydrologic group: A

Potential frost action: moderate
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
Al -- 0 to 8in silt loam moderately rapid 1.2t01.4in 6.6t07.8 .32 .32

A2 -- 8 to 18in loam moderately rapid 1.5t019in 51t07.3 .24 .32

A3 -- 18 to 28in sandy loam moderately rapid 0.9to1.3in 5.1t07.3 .10 .20

2C1 -- 28 to 33in gravelly loamy coarse sand very rapid 0.2t00.3in 5.1t06.5 .10 17

2C2 -- 33 to 60in very gravelly coarse sand very rapid 0.3t00.81in 5.1t06.5 .02 17

Minor Components
Blossberg and similar soils: 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

30D18--Leighcan family, steep mountain slopes, moist

Mean annual precipitation: 18 to 47 inches
Mean annual temperature: 34 to 39 degrees F
Frost-free period: 45 to 70 days

Leighcan and similar soils

Extent: about 80 percent of the unit Soil loss tolerance (T factor): 5
Landform(s): mountain slopes Wind erodibility group (WEG): 4

Slope gradient: 40 to 60 percent Wind erodibility index (WEI): 86

Parent material: colluvium derived from granite Land capability class, nonirrigated: 7e
Restrictive feature(s): none Drainage class: well drained

Seasonal high water table: greater than 60 inches Hydric soil: no

Flooding hazard: none Hydrologic group: A

Ponding hazard: none Potential frost action: moderate

Ecological site(s): ---

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
Oi -- 0to 2in slightly decomposed plant material very rapid 4.0t05.8

A - 2to 4in gravelly sandy loam moderately rapid 0.1t00.21in 45t06.5 .10 .20

Bwl -- 4 to 9in gravelly sandy loam moderately rapid 0.2t00.51in 45t06.5 .10 .24

Bw2 -- 9 to 27in very gravelly sandy loam moderately rapid 0.7t01.3in 45t06.0 .10 .24

BC -- 27 to 60in very gravelly sandy loam moderately rapid 1.0t02.3in 45t06.0 .05 .28

Minor Components

Crawfish and similar soils: 0 to 10 percent of the unit

Leighcan, lesser slopes and similar soils: 0 to 10 percent of the unit
Lolopeak and similar soils: 0 to 10 percent of the unit

Tolby and similar soils: 0 to 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

31B19--Kadygulch-Sharrott families complex, dissected mountain slopes

Mean annual precipitation: 20 to 38 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 70 to 95 days

Kadygulch and similar soils

Extent: about 70 percent of the unit Soil loss tolerance (T factor): 5
Landform(s): mountain slopes Wind erodibility group (WEG): 4

Slope gradient: 30 to 60 percent Wind erodibility index (WEI): 86

Parent material: colluvium derived from granite Land capability class, nonirrigated: 7e
Restrictive feature(s): none Drainage class: well drained

Seasonal high water table: greater than 60 inches Hydric soil: no

Flooding hazard: none Hydrologic group: A

Ponding hazard: none Potential frost action: moderate

Ecological site(s): ---

. . X . Available water
Representative soil profile: Texture Permeability capacity pH Kw = Kf
Oi-- O0to1lin slightly decomposed plant material very rapid 4.0t05.8
A - 1to5in gravelly sandy loam moderately rapid 0.3t00.41in 5.6t06.5 .10 .20
Bw -- 5 1to 11in gravelly sandy loam moderately rapid 0.4t00.6in 5.6t06.5 .10 17
BC -- 11 to 19in very gravelly sandy loam moderately rapid 0.2t00.6in 5.6t06.5 .05 17
C - 19 to 60in very gravelly sandy loam moderately rapid 1.2t02.9in 5.6t06.5 .02 17
Sharrott and similar soils
Extent: about 15 percent of the unit Soil loss tolerance (T factor): 1
Landform(s): mountain slopes Wind erodibility group (WEG): 5
Slope gradient: 30 to 60 percent Wind erodibility index (WEI): 56
Parent material: colluvium over residuum weathered from Land capability class, nonirrigated: 7e

granite and gneiss
Restrictive feature(s): lithic bedrock at 10 to 20 inches

Seasonal high water table: greater than 60 inches
Flooding hazard: none
Ponding hazard: none

Drainage class: well drained
Hydric soil: no

Hydrologic group: D

Potential frost action: moderate

Ecological site(s): ---
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Representative soil profile:

Oi -- 0to lin
E -- 1to 6in
Bw -- 6 to 15in

BC -- 15 to 19in
R -- 19 to 60in

Minor Components

Available water

Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
slightly decomposed plant material very rapid 4.0t05.8
very gravelly sandy loam moderately rapid 0.2t00.41in 56t07.3 .05 .20
very gravelly sandy loam moderately rapid 0.4t00.7 in 56t07.3 .10 .24
very gravelly sandy loam rapid 0.1t00.21in 56t07.3 .05 .24
bedrock impermeable

Macmeal and similar soils: 0 to 10 percent of the unit
Totelake and similar soils: 0 to 10 percent of the unit
Rock outcrop: 0 to 5 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary

somewhat and should be determined by onsite investigation.]

31K56--Holter-Whitlash families complex, dissected mountain slopes

Mean annual precipitation: 18 to 37 inches
Mean annual temperature: 41 to 45 degrees F
Frost-free period: 75 to 105 days

Holter and similar soils
Extent: about 65 percent of the unit
Landform(s): mountain slopes
Slope gradient: 30 to 60 percent

Soil loss tolerance (T factor): 2
Wind erodibility group (WEG): 5
Wind erodibility index (WEI): 56

Parent material: colluvium over residuum weathered from Land capability class, nonirrigated: 7e
o granite . Drainage class: well drained
Restrictive Teature(s). lithic bedrock at 20 to-60 inches Hydric soil: no
Seasgnal high water table: greater than 60 inches Hydrologic group: C
Flood_mg hazard: none Potential frost action: moderate
Ponding hazard: none
Ecological site(s): ---
. . . . Available water
Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 4in very gravelly sandy loam moderately rapid 0.2t00.4in 6.1to7.4 .10 .32
Btl -- 4 to 9in very gravelly sandy clay loam moderate 0.3t00.5in 6.1to7.4 .10 .32
Bt2 -- 9 to 26in very gravelly sandy clay loam moderate 1.2t01.7in 56t07.3 .10 .32
R -- 26 to 60in bedrock impermeable
Whitlash and similar soils
Extent: about 20 percent of the unit Soil loss tolerance (T factor): 1
Landform(s): mountain slopes Wind erodibility group (WEG): 4
Slope gradient: 30 to 60 percent Wind erodibility index (WEI): 86
Parent material: colluvium over residuum weathered from Land capability class, nonirrigated: 7s

granite and gneiss
Restrictive feature(s): lithic bedrock at 10 to 20 inches

Seasonal high water table: greater than 60 inches
Flooding hazard: none
Ponding hazard: none

Ecological site(s): ---

Drainage class: well drained
Hydric soil: no

Hydrologic group: D

Potential frost action: moderate
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A- 0to 7in stony sandy loam moderately rapid 0.6t00.7 in 6.1t07.3 .10 17
Bw -- 7 to 13in very cobbly sandy loam moderately rapid 0.2t00.41in 6.1t07.3 .05 .20
BC -- 13 to 17in very cobbly sandy loam moderately rapid 0.1t00.3in 6.1t07.3 .05 .24
R -- 17 to 60in bedrock impermeable

Minor Components
Holter, lesser slopes and similar soils: 0 to 10 percent of the unit
Kadygulch and similar soils: 0 to 10 percent of the unit
Rock outcrop: 0 to 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

120B--Holloron loam, 0 to 4 percent slopes

Mean annual precipitation: 12 to 14 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 90 to 115 days

Holloron and similar soils

Extent: about 85 percent of the unit Soil loss tolerance (T factor): 4
Landform(s): intermontain basins, stream terraces Wind erodibility group (WEG): 5

Slope gradient: 0 to 4 percent Wind erodibility index (WEI): 56

Parent material: coarse-loamy alluvium over sandy and Land capability class, nonirrigated: 3e

gravelly alluvium derived from mixed
Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none
Ponding hazard: none

Drainage class: well drained
Hydric soil: no

Hydrologic group: B

Potential frost action: moderate

Ecological site(s): Silty (Si) 10-14" p.z.

Available water

Representative solil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 8in loam moderate 1.2t015in 6.6t07.8 .32 .32

Bw -- 8 to 14in loam moderate 0.9t01.2in 6.6t07.8 .32 .32

C - 14 to 32in sandy loam moderate 25t03.21in 6.6t07.8 .32 .32

2C - 32 to 60in very gravelly loamy sand very rapid 0.3to1.1in 6.6t07.3 .05 17

Minor Components

Tiechute and similar soils: 10 percent of the unit
Overwhich and similar soils: 5 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

122B--Holloron-Tiechute complex, 0 to 4 percent slopes

Mean annual precipitation: 12 to 14 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 90 to 115 days

Holloron and similar soils

Extent: about 50 percent of the unit Soil loss tolerance (T factor): 4

Landform(s): inset fans, intermontain basins, stream terraces  Wind erodibility group (WEG): 5

Slope gradient: 0 to 4 percent Wind erodibility index (WEI): 48

Parent material: coarse-loamy alluvium over sandy and Land capability class, nonirrigated: 3e
gravelly alluvium derived from mixed Drainage class: well drained

Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none

Ponding hazard: none

Hydric soil: no
Hydrologic group: B
Potential frost action: moderate

Ecological site(s): Silty (Si) 10-14" p.z.

Available water

Representative solil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 8in cobbly loam moderate 0.8to1.2in 6.6t07.8 .17 .32

Bw -- 8 to 14in loam moderate 0.9t01.2in 6.6t07.8 .32 .32

C - 14 to 32in sandy loam moderate 25t03.21in 6.6t07.8 .32 .32

2C - 32 to 60in very gravelly loamy sand very rapid 0.3to1.1in 6.6t07.3 .05 17

Tiechute and similar soils

Extent: about 40 percent of the unit Soil loss tolerance (T factor): 2
Landform(s): inset fans, intermontain basins, stream terraces  Wind erodibility group (WEG): 5
Slope gradient: 0 to 4 percent Wind erodibility index (WEI): 48
Parent material: sandy and gravelly alluvium derived from Land capability class, nonirrigated: 6e
mixed Drainage class: somewhat excessively drained

Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none

Ponding hazard: none

Hydric soil: no
Hydrologic group: B
Potential frost action: low

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A- O0to 7in cobbly loam moderate 0.7to1.1in 6.6t07.8 .17 .32

AC -- 7 to 10in very cobbly sandy loam rapid 0.1t00.21in 6.6t07.3 .05 .20

C -- 10 to 60in extremely cobbly loamy sand very rapid 0.5t01.0in 6.6t07.3 .02 17
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Minor Components
Owenfort and similar soils: 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

123B--Overwhich-Tiechute complex, 0 to 4 percent slopes

Mean annual precipitation: 12 to 14 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 90 to 115 days

Overwhich and similar soils

Extent: about 55 percent of the unit Soil loss tolerance (T factor): 4
Landform(s): intermontain basins, stream terraces Wind erodibility group (WEG): 5

Slope gradient: 0 to 4 percent Wind erodibility index (WEI): 56

Parent material: coarse-loamy alluvium over sandy and Land capability class, nonirrigated: 3w

gravelly alluvium derived from mixed
Restrictive feature(s): none

Seasonal high water table: approximately 33 inches
Flooding hazard: none
Ponding hazard: none

Drainage class: somewhat poorly drained
Hydric soil: no

Hydrologic group: B

Potential frost action: moderate

Ecological site(s): Subirrigated (Sb) 10-14" p.z.

Available water

Representative solil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A- 0to1llin loam moderate 1.7t02.1in 6.6t07.8 .32 .32

Bw -- 11 to 17in loam moderate 09to1.1in 6.6t07.8 .32 .32

Cl - 17 to 33in fine sandy loam moderately rapid 1.8t02.4in 6.6t07.8 .20 .20

2C2 -- 33 to 60in extremely gravelly loamy sand very rapid 0.5t00.8in 6.1t07.3 .02 17

Tiechute and similar soils

Extent: about 35 percent of the unit Soil loss tolerance (T factor): 2

Landform(s): intermontain basins, stream terraces Wind erodibility group (WEG): 5

Slope gradient: 0 to 4 percent Wind erodibility index (WEI): 48

Parent material: sandy and gravelly alluvium derived from Land capability class, nonirrigated: 6e
mixed

Drainage class: somewhat excessively drained
Hydric soil: no

Hydrologic group: B

Potential frost action: low

Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none

Ponding hazard: none

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A- 0to 7in gravelly loam moderately rapid 0.8to1l.1in 6.6t07.3 .17 .32

AC -- 7 to 12in gravelly sandy loam moderately rapid 0.3t00.51in 6.6t07.8 .10 .20

Cl - 12 to 24in very gravelly loamy sand rapid 0.4t00.61in 6.6t07.8 .05 17

C2 - 24 to 60in extremely gravelly coarse sand very rapid 0.4tol.lin 6.6t07.3 .02 17

Minor Components
Holloron, sodic overwash and similar soils: 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

130B--Hamilton silt loam, 0 to 4 percent slopes

Mean annual precipitation: 12 to 14 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 90 to 115 days

Hamilton and similar soils

Extent: about 90 percent of the unit Soil loss tolerance (T factor): 5
Landform(s): intermontain basins, stream terraces Wind erodibility group (WEG): 6

Slope gradient: 0 to 4 percent Wind erodibility index (WEI): 48

Parent material: coarse-silty alluvium derived from mixed Land capability class, nonirrigated: 3e
Restrictive feature(s): none Drainage class: well drained

Seasonal high water table: greater than 60 inches Hydric soil: no

Flooding hazard: none Hydrologic group: C

Ponding hazard: none Potential frost action: moderate

Ecological site(s): Silty (Si) 10-14" p.z.

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 8in silt loam moderate 11tol1l4in 6.6t07.8 .37 .37

Bk -- 8 to 20in silt loam moderate 1.7t02.2in 74t082 .37 .37

Cl - 20 to 54in silt loam moderately rapid 4.7t06.1in 6.6t08.4 .37 .37

2C2 -- 54 to 60in gravelly loamy fine sand rapid 0.4t00.61in 6.6t07.8 .10 17

Minor Components
Overwhich and similar soils: 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

132A--Hamilton-Overwhich complex, 0 to 2 percent slopes

Mean annual precipitation: 12 to 14 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 90 to 115 days

Hamilton and similar soils

Extent: about 60 percent of the unit Soil loss tolerance (T factor): 5
Landform(s): intermontain basins, stream terraces Wind erodibility group (WEG): 6

Slope gradient: 0 to 2 percent Wind erodibility index (WEI): 48

Parent material: coarse-silty alluvium derived from mixed Land capability class, nonirrigated: 3e
Restrictive feature(s): none Drainage class: well drained

Seasonal high water table: approximately 51 inches Hydric soil: no

Flooding hazard: none Hydrologic group: C

Ponding hazard: none Potential frost action: moderate

Ecological site(s): Silty (Si) 10-14" p.z.

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 8in silt loam moderate 11tol1l4in 6.6t07.8 .37 .37
Bk -- 8 to 20in silt loam moderate 1.7t02.2in 74t082 .37 .37
Cl - 20 to 54in silt loam moderately rapid 4.7t06.1in 6.6t08.4 .37 .37
2C2 -- 54 to 60in gravelly loamy fine sand rapid 0.4t00.61in 6.6t07.8 .10 17
Overwhich and similar soils
Extent: about 30 percent of the unit Soil loss tolerance (T factor): 4
Landform(s): intermontain basins, stream terraces Wind erodibility group (WEG): 6
Slope gradient: 0 to 2 percent Wind erodibility index (WEI): 48
Parent material: coarse-loamy alluvium over sandy and Land capability class, nonirrigated: 3w

gravelly alluvium derived from mixed
Restrictive feature(s): none

Seasonal high water table: approximately 33 inches
Flooding hazard: none
Ponding hazard: none

Drainage class: somewhat poorly drained
Hydric soil: no

Hydrologic group: C

Potential frost action: moderate

Ecological site(s): Subirrigated (Sb) 10-14" p.z.

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A- O0to1llin silt loam moderate 1.5t02.0in 6.6t07.8 .37 .37

Bw -- 11 to 17in loam moderate 0.9to1.1in 6.6t07.8 .32 .32

Cl -- 17 to 33in fine sandy loam moderately rapid 1.8t02.4in 6.6t07.8 .20 .20

2C2 -- 33 to 60in extremely gravelly loamy sand very rapid 0.5t00.81in 6.1t07.3 .02 17
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Minor Components
Sweathouse and similar soils: 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary

somewhat and should be determined by onsite investigation.]

143A--Fairway-Grayhorse complex, 0 to 2 percent slopes

Mean annual precipitation: 12 to 15 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 90 to 115 days

Fairway and similar soils

Extent: about 75 percent of the unit
Landform(s): inset fans, intermontain basins, stream terraces
Slope gradient: 0 to 2 percent

Parent material: fine-loamy alluvium over sandy and gravelly
alluvium derived from mixed

Restrictive feature(s): none

Seasonal high water table: approximately 33 inches
Flooding hazard: none

Ponding hazard: none

Ecological site(s): Subirrigated (Sb) 10-14" p.z.

Soil loss tolerance (T factor): 4

Wind erodibility group (WEG): 6

Wind erodibility index (WEI): 48

Land capability class, nonirrigated: 3w
Drainage class: somewhat poorly drained
Hydric soil: no

Hydrologic group: C

Potential frost action: moderate

Available water

Representative solil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 8in silt loam moderate 11to1l4in 6.6t07.8 .37 .37

Bw -- 8 to 13in loam moderate 0.7t00.9in 74t084 .37 .37

Bk -- 13 to 21in loam moderate 1.0to1.3in 74t084 .37 .37

Cl -- 21 to 40in loam moderate 23t03.1in 74t084 .37 .37

2C2 -- 40 to 60in extremely gravelly sand very rapid 0.4t00.6in 6.6t07.3 .02 17

Grayhorse and similar soils

Extent: about 15 percent of the unit
Landform(s): inset fans, intermontain basins, stream terraces
Slope gradient: 0 to 2 percent

Parent material: fine-loamy alluvium over sandy and gravelly
alluvium derived from mixed

Restrictive feature(s): none

Seasonal high water table: approximately 28 inches
Flooding hazard: none

Ponding hazard: none

Ecological site(s): Subirrigated (Sb) 10-14" p.z.

Soil loss tolerance (T factor): 4

Wind erodibility group (WEG): 4L

Wind erodibility index (WEI): 86

Land capability class, nonirrigated: 3w
Drainage class: somewhat poorly drained
Hydric soil: no

Hydrologic group: B

Potential frost action: moderate
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
Al -- 0 to 12in silt loam moderate 1.7t02.1in 6.6t084 .37 .37

A2 -- 12 to 18in loam moderate 09to1.1in 6.6t07.8 .37 .37

Cl - 18 to 29in gravelly loam moderate 1.2t01.8in 6.6t07.8 .24 .37

2C2 -- 29 to 34in very cobbly sandy loam moderately rapid 0.3t00.51in 6.6t07.8 .10 .20

2C3 -- 34 to 60in extremely gravelly loamy sand very rapid 0.5t00.81in 6.6t07.3 .02 17

Minor Components
Allwit and similar soils: 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

146A--Curlew-Riverrun complex, 0 to 2 percent slopes

Mean annual precipitation: 12 to 14 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 90 to 115 days

Curlew and similar soils

Extent: about 65 percent of the unit Soil loss tolerance (T factor): 3
Landform(s): abandoned channels, flood plains, intermontain ~ Wind erodibility group (WEG): 5
basins Wind erodibility index (WEI): 56

Slope gradient: 0 to 2 percent Land capability class, nonirrigated: 5w

Drainage class: very poorly drained
Hydric soil: yes

Seasonal high water table: approximately 8 inches Hydrollogic group:. D
Flooding hazard: rare Potential frost action: moderate

Parent material: sandy and gravelly alluvium derived from
mixed

Restrictive feature(s): none

Ponding hazard: none
Ecological site(s): Wet Meadow (WM) 10-14" p.z.

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - O0to1lin silt loam moderately rapid 1.7t02.0in 6.6t07.4 .24 .24

Cl - 11 to 24in sandy loam moderately rapid 1.2t01.7in 6.6to7.4 .10 .20

2C2 -- 24 to 29in very gravelly loamy sand rapid 0.2t0 0.4 1in 6.6to7.4 .05 .24

2C3 -- 29 to 60in very gravelly sand very rapid 0.6t00.91in 56to7.4 .05 .20

Riverrun and similar soils

Extent: about 15 percent of the unit Soil loss tolerance (T factor): 2

Landform(s): flood-plain steps, intermontain basins Wind erodibility group (WEG): 3

Slope gradient: O to 2 percent Wind erodibility index (WEI): 86

Parent material: sandy and gravelly alluvium derived from Land capability class, nonirrigated: 6s
mixed

Drainage class: moderately well drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Restrictive feature(s): none

Seasonal high water table: approximately 33 inches
Flooding hazard: rare

Ponding hazard: none

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 6in fine sandy loam moderately rapid 0.6t00.8in 6.1t07.3 .20 .20

Cl - 6to16in gravelly loamy sand very rapid 0.3t00.7in 6.1t07.3 .10 17

2C2 -- 16 to 60in very gravelly loamy coarse sand very rapid 09t01.3in 6.1t07.3 .02 17

Minor Components

Groff and similar soils: 10 percent of the unit
Fredburr and similar soils: 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

147A--Histic Endoaquolls-Curlew-Water complex, 0 to 2 percent slopes

Mean annual precipitation: 12 to 14 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 90 to 115 days

Histic Endoaquolls and similar soils

Extent: about 45 percent of the unit Soil loss tolerance (T factor): 4
Landform(s): abandoned channels, flood plains, intermontain ~ Wind erodibility group (WEG): 5
basins Wind erodibility index (WEI): 56

Slope gradient: 0 to 2 percent

Parent material: coarse-loamy alluvium over sandy and
gravelly alluvium derived from mixed

Restrictive feature(s): none

Seasonal high water table: approximately 3 inches
Flooding hazard: rare

Ponding hazard: occasional

Land capability class, nonirrigated: 5w
Drainage class: very poorly drained
Hydric soil: yes

Hydrologic group: D

Potential frost action: high

Ecological site(s): Wet Meadow (WM) 10-14" p.z.

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
Oe -- 0 to 14in mucky peat rapid 4.0t06.0

A - 14 to 24in silt loam moderately rapid 15t01.8in 6.6t07.8 .32 .32

Cl - 24 to 39in sandy loam moderately rapid 1.4t01.7in 6.6t07.8 .20 .20

2C2 -- 39 to 55in very gravelly sandy loam rapid 0.6to1l.1in 6.6t07.8 .05 .20

2C3 -- 55 to 60in extremely gravelly sand very rapid 0.1t00.1in 56t07.3 .02 17

Curlew and similar soils

Extent: about 35 percent of the unit Soil loss tolerance (T factor): 3
Landform(s): abandoned channels, flood plains, intermontain ~ Wind erodibility group (WEG): 5
basins Wind erodibility index (WEI): 56

Slope gradient: 0 to 2 percent

Parent material: sandy and gravelly alluvium derived from
mixed

Restrictive feature(s): none

Seasonal high water table: approximately 8 inches
Flooding hazard: rare

Ponding hazard: none

Land capability class, nonirrigated: 5w
Drainage class: very poorly drained
Hydric soil: yes

Hydrologic group: D

Potential frost action: moderate

Ecological site(s): Wet Meadow (WM) 10-14" p.z.
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A- 0to1lin silt loam moderately rapid 1.7t02.0in 6.6t07.4 .24 .24
Cl - 11 to 24in sandy loam moderately rapid 1.2t01.7in 6.6t07.4 .10 .20
2C2 -- 24 to 29in very gravelly loamy sand rapid 0.2t00.41in 6.6t07.4 .05 .24
2C3 -- 29 to 60in very gravelly sand very rapid 0.6t00.9in 56to7.4 .05 .20
Water
Extent: about 15 percent of the unit Soil loss tolerance (T factor):
Landform(s): flood plains, intermontain basins Wind erodibility group (WEG):
Slope gradient: Wind erodibility index (WEI):
Parent material: Land capability class, nonirrigated:
Restrictive feature(s): none Drainage class:
Seasonal high water table: greater than 60 inches Hydric soil: unranked
Flooding hazard: none Hydrologic group:
Ponding hazard: none Potential frost action:

Ecological site(s): ---

. . . . Available water
Representative soil profile: Texture Permeability capacity pH Kw | Kf

none

Minor Components
Blossberg and similar soils: 5 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

148A--Grayhorse-Allwit complex, 0 to 2 percent slopes

Mean annual precipitation: 12 to 15 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 90 to 115 days

Grayhorse and similar soils

Extent: about 70 percent of the unit Soil loss tolerance (T factor): 4
Landform(s): inset fans, intermontain basins Wind erodibility group (WEG): 4L
Slope gradient: 0 to 2 percent Wind erodibility index (WEI): 86

Parent material: fine-loamy alluvium over sandy and gravelly ~ Land capability class, nonirrigated: 3w
alluvium derived from mixed

Restrictive feature(s): none

Seasonal high water table: approximately 28 inches
Flooding hazard: none

Ponding hazard: none

Drainage class: somewhat poorly drained
Hydric soil: no

Hydrologic group: B

Potential frost action: moderate

Ecological site(s): Subirrigated (Sb) 10-14" p.z.

Available water

Representative solil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
Al -- 0 to 12in silt loam moderate 1.7t02.1in 6.6t084 .37 .37

A2 -- 12 to 18in loam moderate 09to1.1in 6.6t07.8 .37 .37

Cl - 18 to 29in gravelly loam moderate 1.2t01.8in 6.6t07.8 .24 .37

2C2 -- 29 to 34in very cobbly sandy loam moderately rapid 0.3t00.51in 6.6t07.8 .10 .20

2C3 -- 34 to 60in extremely gravelly loamy sand very rapid 0.5t00.81in 6.6t07.3 .02 17

Allwit and similar soils

Extent: about 20 percent of the unit Soil loss tolerance (T factor): 3
Landform(s): inset fans, intermontain basins Wind erodibility group (WEG): 5
Slope gradient: 0 to 2 percent Wind erodibility index (WEI): 48

Parent material: fine-loamy alluvium over sandy and gravelly  Land capability class, nonirrigated: 4w
alluvium derived from mixed

Restrictive feature(s): none

Seasonal high water table: approximately 18 inches
Flooding hazard: none

Ponding hazard: none

Drainage class: poorly drained
Hydric soil: yes

Hydrologic group: D

Potential frost action: high

Ecological site(s): Subirrigated (Sb) 10-14" p.z.
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A- 0to 14in cobbly loam moderately rapid 1.5t01.8in 6.6t07.3 .17 .32

2BC -- 14 to 22in very cobbly loam moderate 0.6t00.9in 6.6t07.8 .15 .37

2C1 -- 22 to 32in very cobbly sandy loam moderately rapid 0.6tol.1lin 6.6t07.8 .10 .20

3C2 - 32 to 60in extremely gravelly loamy sand very rapid 0.6t00.8in 6.6t07.3 .02 17

Minor Components
Blossberg and similar soils: 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

149A--Grayhorse-Owenfort complex, 0 to 2 percent slopes

Mean annual precipitation: 12 to 15 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 90 to 115 days

Owenfort and similar soils

Extent: about 45 percent of the unit Soil loss tolerance (T factor): 3

Landform(s): inset fans, intermontain basins Wind erodibility group (WEG): 5

Slope gradient: 0 to 2 percent Wind erodibility index (WEI): 48

Parent material: cobbly loamy alluvium over cobbly and Land capability class, nonirrigated: 4e
gravelly alluvium derived from mixed Drainage class: somewhat excessively drained

Restrictive feature(s): none

Seasonal high water table: approximately 72 inches
Flooding hazard: none

Ponding hazard: none

Hydric soil: no
Hydrologic group: B
Potential frost action: moderate

Ecological site(s): Silty-Droughty (SiDr) 10-14" p.z.

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
Al -- 0 to 5in cobbly loam moderate 0.5t00.8in 6.6t07.8 .17 .32

A2 -- 5 to 10in very cobbly loam moderately rapid 0.3t00.51in 6.6t07.3 .10 .32

BC -- 10 to 42in very cobbly sandy loam moderately rapid 1.9t035in 6.6t07.3 .05 .20

C - 42 to 60in extremely gravelly loamy sand very rapid 0.4t00.5in 6.6t07.3 .02 17

Grayhorse and similar soils

Extent: about 45 percent of the unit Soil loss tolerance (T factor): 4

Landform(s): inset fans, intermontain basins Wind erodibility group (WEG): 4L

Slope gradient: 0 to 2 percent Wind erodibility index (WEI): 86

Parent material: fine-loamy alluvium over sandy and gravelly  Land capability class, nonirrigated: 3w
alluvium derived from mixed Drainage class: somewhat poorly drained

Restrictive feature(s): none

Seasonal high water table: approximately 28 inches
Flooding hazard: none

Ponding hazard: none

Hydric soil: no
Hydrologic group: B
Potential frost action: moderate

Ecological site(s): Subirrigated (Sb) 10-14" p.z.
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
Al -- 0 to 12in silt loam moderate 1.7t02.1in 6.6t084 .37 .37

A2 -- 12 to 18in loam moderate 09to1.1in 6.6t07.8 .37 .37

Cl - 18 to 29in gravelly loam moderate 1.2t01.8in 6.6t07.8 .24 .37

2C2 -- 29 to 34in very cobbly sandy loam moderately rapid 0.3t00.51in 6.6t07.8 .10 .20

2C3 -- 34 to 60in extremely gravelly loamy sand very rapid 0.5t00.81in 6.6t07.3 .02 17

Minor Components
Groff and similar soils: 10 percent of the unit

USDA Natural Resources

=
sl Conservation Service Distribution Generation Date: 2/4/2008 Page 39 of 79



Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary

somewhat and should be determined by onsite investigation.]

150A--Riverrun complex, 0 to 2 percent slopes

Mean annual precipitation: 12 to 14 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 90 to 115 days

Riverrun and similar soils

Extent: about 65 percent of the unit
Landform(s): flood-plain steps, intermontain basins
Slope gradient: 0 to 2 percent

Parent material: sandy and gravelly alluvium derived from
mixed

Restrictive feature(s): none

Seasonal high water table: approximately 33 inches
Flooding hazard: rare

Ponding hazard: none

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.

Permeability

Soil loss tolerance (T factor): 2

Wind erodibility group (WEG): 3

Wind erodibility index (WEI): 86

Land capability class, nonirrigated: 6s
Drainage class: moderately well drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Available water

capacity ‘ pH ‘ Kw ‘ Kf

Representative soil profile: Texture
A - 0to 6in fine sandy loam
Cl - 6to16in gravelly loamy sand
2C2 -- 16 to 60in very gravelly loamy coarse sand

Riverrun and similar soils

Extent: about 20 percent of the unit
Landform(s): flood-plain steps, intermontain basins
Slope gradient: 0 to 2 percent

Parent material: sandy and gravelly alluvium derived from
mixed

Restrictive feature(s): none

Seasonal high water table: approximately 33 inches
Flooding hazard: rare

Ponding hazard: none

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.

moderately rapid 0.6t00.8in 6.1t07.3 .20 .20
very rapid 0.3t00.7in 6.1t07.3 .10 17
very rapid 09t01.3in 6.1t07.3 .02 17

Soil loss tolerance (T factor): 2

Wind erodibility group (WEG): 2

Wind erodibility index (WEI): 86

Land capability class, nonirrigated: 6s
Drainage class: moderately well drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - O0to4in very gravelly loamy sand rapid 0.1t00.21in 6.1t07.3 .05 17
C - 4to60in extremely gravelly sand very rapid 11to1.7in 6.1t07.3 .02 17
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Minor Components

Canarway and similar soils: 5 percent of the unit
Gash and similar soils: 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

153A--Gash-Riverrun complex, 0 to 2 percent slopes

Mean annual precipitation: 12 to 14 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 90 to 115 days

Gash and similar soils

Extent: about 60 percent of the unit
Landform(s): drainageways, intermontain basins
Slope gradient: 0 to 2 percent

Parent material: coarse-loamy alluvium over sandy and
gravelly alluvium

Restrictive feature(s): none

Seasonal high water table: approximately 51 inches
Flooding hazard: none

Ponding hazard: none

Ecological site(s): Overflow (Ov) 10-14" p.z.

Soil loss tolerance (T factor): 4

Wind erodibility group (WEG): 3

Wind erodibility index (WEI): 86

Land capability class, nonirrigated: 4e
Drainage class: moderately well drained
Hydric soil: no

Hydrologic group: A

Potential frost action: moderate

Available water

Representative solil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 6in fine sandy loam moderately rapid 0.6t00.8in 6.1t07.3 .20 .20
Cl - 61to26in sandy loam moderately rapid 1.4t02.6in 6.1t07.3 .20 .20
2C2 -- 26 to 60in very gravelly sand very rapid 0.7t01.0in 6.1t07.3 .02 17
Riverrun and similar soils
Extent: about 25 percent of the unit Soil loss tolerance (T factor): 2
Landform(s): flood-plain steps, intermontain basins Wind erodibility group (WEG): 3
Slope gradient: 0 to 2 percent Wind erodibility index (WEI): 86
Parent material: sandy and gravelly alluvium derived from Land capability class, nonirrigated: 6s
o mixed Drainage class: moderately well drained
Restrictive Teature(s). none | _ Hydric soil: no
SeaS(?naI high water table: approximately 33 inches Hydrologic group: A
Flood.lng hazard: rare Potential frost action: low
Ponding hazard: none
Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.
. . . . Available water
Representative soil profile: Texture Permeability capacity pH Kw | Kf
A - O0to 6in sandy loam moderately rapid 0.6t00.7 in 6.1t07.3 .20 .20
Cl-- 61to16in gravelly loamy sand very rapid 0.3t0 0.7 in 6.1t07.3 .10 17
2C2 -- 16 to 60in very gravelly loamy coarse sand very rapid 09t01.3in 6.1t07.3 .02 17
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Minor Components

Fredburr and similar soils: 10 percent of the unit
Canarway and similar soils: 5 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

154A--Overwhich-Bandy complex, 0 to 2 percent slopes

Mean annual precipitation: 12 to 14 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 90 to 115 days

Overwhich and similar soils

Extent: about 80 percent of the unit Soil loss tolerance (T factor): 4
Landform(s): flood-plain steps, intermontain basins, stream Wind erodibility group (WEG): 5
terraces Wind erodibility index (WEI): 56

Slope gradient: 0 to 2 percent

Parent material: coarse-loamy alluvium over sandy and
gravelly alluvium derived from mixed

Restrictive feature(s): none

Land capability class, nonirrigated: 3w
Drainage class: somewhat poorly drained
Hydric soil: no

Hydrologic group: B

Potential frost action: moderate

Seasonal high water table: approximately 33 inches
Flooding hazard: very rare
Ponding hazard: none

Ecological site(s): Subirrigated (Sb) 10-14" p.z.

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A- O0to1llin loam moderate 1.7t02.1in 6.6t07.8 .32 .32

Bw -- 11 to 17in loam moderate 0.9to1.1in 6.6t07.8 .32 .32

Cl -- 17 to 33in fine sandy loam moderately rapid 1.8t02.4in 6.6t07.8 .20 .20

2C2 -- 33 to 60in extremely gravelly loamy sand very rapid 0.5t00.81in 6.1t07.3 .02 17

Bandy and similar soils

Extent: about 20 percent of the unit Soil loss tolerance (T factor): 3
Landform(s): flood plains, intermontain basins Wind erodibility group (WEG): 5

Slope gradient: O to 2 percent Wind erodibility index (WEI): 56

Parent material: sandy and gravelly alluvium Land capability class, nonirrigated: 5w
Restrictive feature(s): none Drainage class: poorly drained
Seasonal high water table: approximately 8 inches Hydric soil: yes

Flooding hazard: none Hydrologic group: D

Ponding hazard: none Potential frost action: moderate

Ecological site(s): Wet Meadow (WM) 10-14" p.z.
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
Oe -- 0t 3in mucky peat rapid 4.0t06.0

Al - 3 to 7in loam moderately rapid 0.6t00.7 in 51t07.3 .32 .32

A2 -- 7 to 15in gravelly sandy loam moderately rapid 0.7t01.0in 5.1t06.5 .15 .24

2C1 -- 15 to 18in very gravelly sandy loam rapid 0.1t00.21in 5.1t06.5 .05 .20

2C2 -- 18 to 60in extremely gravelly sand very rapid 0.8t01.31in 5.1t06.5 .02 17

Minor Components
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Map Unit Descriptions (MT)

Bitterroot Valley Area,

[Data apply to the entire extent of the map unit within the survey area. Map uni
somewhat and should be determined by onsite investigation.]

Montana

t and soil properties for a specific parcel of land may vary

157B--Owenfort complex, 1 to 4 percent slopes

Mean annual precipitation: 12 to 15 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 90 to 115 days

Owenfort and similar soils

Extent: about 75 percent of the unit
Landform(s): inset fans, intermontain basins, stream terraces
Slope gradient: 1 to 4 percent

Parent material: cobbly loamy alluvium over cobbly and
gravelly alluvium derived from mixed

Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none

Ponding hazard: none

Ecological site(s): Silty-Droughty (SiDr) 10-14" p.z.

Soil loss tolerance (T factor): 3

Wind erodibility group (WEG): 5

Wind erodibility index (WEI): 48

Land capability class, nonirrigated: 4e

Drainage class: somewhat excessively drained

Hydric soil: no
Hydrologic group: B
Potential frost action: moderate

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
Al -- 0 to 5in cobbly loam moderate 0.5t00.8in 6.6t07.8 .17 .32

A2 -- 5 to 10in very cobbly loam moderately rapid 0.3t00.51in 6.6t07.3 .10 .32

BC -- 10 to 42in very cobbly sandy loam moderately rapid 1.9t035in 6.6t07.3 .05 .20

C - 42 to 60in extremely gravelly loamy sand very rapid 0.4t00.5in 6.6t07.3 .02 17

Owenfort and similar soils

Extent: about 15 percent of the unit
Landform(s): inset fans, intermontain basins, stream terraces
Slope gradient: 1 to 4 percent

Parent material: very cobbly loamy alluvium over cobbly and
gravelly alluvium derived from mixed
Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none
Ponding hazard: none

Ecological site(s): Silty-Droughty (SiDr) 10-14" p.z.

Representative soil profile:

Soil loss tolerance (T factor): 3

Wind erodibility group (WEG): 5

Wind erodibility index (WEI): 38

Land capability class, nonirrigated: 6s

Drainage class: somewhat excessively drained

Hydric soil: no
Hydrologic group: B
Potential frost action: moderate

Available water

A - 0 to 10in
BC -- 10 to 42in
C -- 42 to 60in

Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
very cobbly loam moderately rapid 0.7to1.1in 6.6t07.3 .10 .32
very cobbly sandy loam moderately rapid 19t035in 6.6t07.3 .05 .20
extremely gravelly loamy sand very rapid 0.4t00.51in 6.6t07.3 .02 17
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Minor Components
Tiechute and similar soils: 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary

somewhat and should be determined by onsite investigation.]

160A--Riverrun-Gash-Curlew complex, 0 to 2 percent slopes

Mean annual precipitation: 12 to 14 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 90 to 115 days

Riverrun and similar soils

Extent: about 40 percent of the unit
Landform(s): flood-plain steps, intermontain basins
Slope gradient: 0 to 2 percent

Parent material: sandy and gravelly alluvium derived from
mixed

Restrictive feature(s): none

Seasonal high water table: approximately 33 inches
Flooding hazard: very rare

Ponding hazard: none

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.

Soil loss tolerance (T factor): 2

Wind erodibility group (WEG): 3

Wind erodibility index (WEI): 56

Land capability class, nonirrigated: 6s
Drainage class: moderately well drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Available water

Representative solil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A- 0to 7in gravelly sandy loam moderately rapid 0.5t00.8in 6.1t07.3 .10 .20
Cl - 7to 16in gravelly loamy sand very rapid 0.3t00.61in 6.1t07.3 .10 17
2C2 -- 16 to 60in very gravelly loamy coarse sand very rapid 09t01.3in 6.1t07.3 .02 17
Gash and similar soils
Extent: about 35 percent of the unit Soil loss tolerance (T factor): 4
Landform(s): drainageways, intermontain basins Wind erodibility group (WEG): 3
Slope gradient: 0 to 2 percent Wind erodibility index (WEI): 86
Parent material: coarse-loamy alluvium over sandy and Land capability class, nonirrigated: 4e
o gravelly alluvium Drainage class: moderately well drained
Restrictive Teature(s). none | _ Hydric soil: no
SeaS(?naI high water table: approximately 51 inches Hydrologic group: A
Flood.lng hazard: none Potential frost action: moderate
Ponding hazard: none
Ecological site(s): Overflow (Ov) 10-14" p.z.
. . . . Available water
Representative soil profile: Texture Permeability capacity pH Kw | Kf
A - O0to 6in fine sandy loam moderately rapid 0.6t00.8in 6.1t07.3 .20 .20
Cl - 61to 26in sandy loam moderately rapid 1.4t02.6in 6.1t07.3 .20 .20
2C2 -- 26 to 60in very gravelly sand very rapid 0.7t01.0in 6.1t07.3 .02 17
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Curlew and similar soils

Extent: about 25 percent of the unit Soil loss tolerance (T factor): 3
Landform(s): abandoned channels, flood plains, intermontain ~ Wind erodibility group (WEG): 5
basins Wind erodibility index (WEI): 56

Slope gradient: 0 to 2 percent

Parent material: sandy and gravelly alluvium derived from
mixed

Restrictive feature(s): none Hydric soil: yes

Seasonal high water table: approximately 8 inches Hydrologic group: D
Flooding hazard: rare Potential frost action: moderate

Land capability class, nonirrigated: 5w
Drainage class: very poorly drained

Ponding hazard: none
Ecological site(s): Wet Meadow (WM) 10-14" p.z.

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - O0to1lin silt loam moderately rapid 1.7t02.0in 6.6t07.4 .24 .24

Cl - 11 to 24in sandy loam moderately rapid 1.2t01.7in 6.6to7.4 .10 .20

2C2 -- 24 to 29in very gravelly loamy sand rapid 0.2t0 0.4 1in 6.6to7.4 .05 .24

2C3 -- 29 to 60in very gravelly sand very rapid 0.6t00.9in 56to7.4 .05 .20

Minor Components

USDA Natural Resources

=
| Conservation Service Distribution Generation Date: 2/4/2008 Page 49 of 79



Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

304D--Chereete cobbly coarse sandy loam, 8 to 15 percent slopes

Mean annual precipitation: 13 to 17 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 80 to 100 days

Chereete and similar soils

Extent: about 90 percent of the unit Soil loss tolerance (T factor): 2

Landform(s): intermontain basins, outwash fans Wind erodibility group (WEG): 3

Slope gradient: 8 to 15 percent Wind erodibility index (WEI): 56

Parent material: sandy and gravelly grus derived from granite  Land capability class, nonirrigated: 6e
and gneiss

o Drainage class: excessively drained
Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none
Ponding hazard: none

Hydric soil: no
Hydrologic group: A
Potential frost action: low
Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.

Available water

Representative solil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 6in cobbly coarse sandy loam moderately rapid 0.5t00.6in 5.1t07.2 .10 .20

Bw -- 6 to 14in gravelly sandy loam moderately rapid 0.7t00.9in 51t0 7.0 .10 .20

Cl - 14 to 18in very gravelly coarse sandy loam moderately rapid 0.2t00.3in 5.1t0 7.0 .05 .20

C2 -- 18 to 25in very gravelly loamy coarse sand rapid 0.2t00.3in 5.1t0 7.0 .05 17

C3 - 25 to 60in extremely gravelly coarse sand very rapid 0.4tol.1lin 5.1t06.5 .02 17

Minor Components
Sheafman and similar soils: 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

305C--Victor gravelly coarse sandy loam, 4 to 8 percent slopes

Mean annual precipitation: 13 to 17 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 80 to 100 days

Victor and similar soils

Extent: about 90 percent of the unit Soil loss tolerance (T factor): 3

Landform(s): intermontain basins, outwash terraces Wind erodibility group (WEG): 3

Slope gradient: 4 to 8 percent Wind erodibility index (WEI): 56

Parent material: gravelly coarse-loamy outwash over sandy Land capability class, nonirrigated: 4e
and gravelly outwash derived from granite

Drainage class: somewhat excessively drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

and gneiss
Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none

Ponding hazard: none

Ecological site(s): Sandy (Sy) 10-14" p.z.

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 12in gravelly coarse sandy loam moderately rapid 09to15in 51to7.2 .10 .20

BC -- 12 to 30in gravelly sandy loam moderately rapid 1.4t025in 51to7.0 .10 .20

Cl - 30 to 48in very gravelly loamy coarse sand rapid 0.5t00.91in 51to7.0 .05 17

C2 -- 48 to 60in extremely gravelly coarse sand very rapid 0.1t00.41in 51to7.0 .02 17

Minor Components
Sheafman and similar soils: 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

306B--Sheafman gravelly coarse sandy loam, 1 to 4 percent slopes

Mean annual precipitation: 13 to 17 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 80 to 100 days

Sheafman and similar soils

Extent: about 80 percent of the unit Soil loss tolerance (T factor): 3
Landform(s): intermontain basins, outwash fans Wind erodibility group (WEG): 3

Slope gradient: 1 to 4 percent Wind erodibility index (WEI): 56

Parent material: coarse-loamy outwash over very gravelly, Land capability class, nonirrigated: 4e

very cobbly or extremely gravelly sandy
outwash derived from granite and gneiss

Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none

Ponding hazard: none

Drainage class: excessively drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 10in gravelly coarse sandy loam moderately rapid 0.8to1.21in 51to7.2 .10 .20

Bw -- 10 to 14in cobbly coarse sandy loam moderately rapid 0.3t00.51in 51to7.0 .10 .20

Cl - 14 to 30in very gravelly loamy coarse sand rapid 0.5t00.8in 51to6.5 .05 17

C2 -- 30 to 60in extremely gravelly coarse sand very rapid 0.3t00.91in 5.1t06.5 .02 17

Minor Components

Victor and similar soils: 10 percent of the unit
Chereete and similar soils: 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

306C--Sheafman gravelly coarse sandy loam, 4 to 8 percent slopes

Mean annual precipitation: 13 to 17 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 80 to 100 days

Sheafman and similar soils

Extent: about 80 percent of the unit Soil loss tolerance (T factor): 3
Landform(s): intermontain basins, outwash fans Wind erodibility group (WEG): 3

Slope gradient: 4 to 8 percent Wind erodibility index (WEI): 56

Parent material: coarse-loamy outwash over very gravelly, Land capability class, nonirrigated: 4e

very cobbly or extremely gravelly sandy
outwash derived from granite and gneiss

Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none

Ponding hazard: none

Drainage class: excessively drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 10in gravelly coarse sandy loam moderately rapid 0.8to1.21in 51to7.2 .10 .20

Bw -- 10 to 14in cobbly coarse sandy loam moderately rapid 0.3t00.51in 51to7.0 .10 .20

Cl - 14 to 30in very gravelly loamy coarse sand rapid 0.5t00.8in 51to6.5 .05 17

C2 -- 30 to 60in extremely gravelly coarse sand very rapid 0.3t00.91in 5.1t06.5 .02 17

Minor Components

Chereete and similar soils: 10 percent of the unit
Victor and similar soils: 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

308E--Chereete very cobbly sandy loam, 15 to 35 percent slopes

Mean annual precipitation: 13 to 17 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 95 to 120 days

Chereete and similar soils

Extent: about 85 percent of the unit Soil loss tolerance (T factor): 2

Landform(s): escarpments, intermontain basins Wind erodibility group (WEG): 3

Slope gradient: 15 to 35 percent Wind erodibility index (WEI): 56

Parent material: sandy and gravelly alluvium derived from Land capability class, nonirrigated: 6e
mixed

Drainage class: excessively drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none

Ponding hazard: none

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.

Available water

Representative solil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 6in cobbly sandy loam moderately rapid 0.5t00.6in 5.1t07.2 .10 .20

Bw -- 6 to 14in gravelly sandy loam moderately rapid 0.7t00.9in 51t0 7.0 .10 .20

Cl - 14 to 18in very gravelly coarse sandy loam moderately rapid 0.2t00.3in 5.1t0 7.0 .05 .20

C2 -- 18 to 25in very gravelly loamy coarse sand rapid 0.2t00.3in 5.1t0 7.0 .05 17

C3 - 25 to 60in extremely gravelly coarse sand very rapid 0.4tol.1lin 5.1t06.5 .02 17

Minor Components

Brid and similar soils: 5 percent of the unit
Burnt Fork and similar soils: 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

310D--Losthorse very stony sandy loam, 8 to 15 percent slopes

Mean annual precipitation: 17 to 22 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 55 to 75 days

Losthorse, extremely stony and similar soils

Extent: about 85 percent of the unit Soil loss tolerance (T factor): 2
Landform(s): intermontain basins, moraines Wind erodibility group (WEG): 7
Slope gradient: 8 to 15 percent Wind erodibility index (WEI): 0

Parent material: stony, cobbly, and gravelly sandy till derived Land capability class, nonirrigated: 7s

o from granite and gneiss Drainage class: somewhat excessively drained
Restrictive feature(s): none Hydric soil: no

Seasonal high water table: greater than 60 inches Hydrologic group: A

Flooding hazard: none Potential frost action: low
Ponding hazard: none

Ecological site(s): ---

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
Oi-- O0to1lin slightly decomposed plant material very rapid 4.0t06.0

A - 1to 3in very stony sandy loam moderately rapid 0.1t00.21in 45t06.5 .05 .20

E-- 3t6in stony sandy loam moderately rapid 0.2t00.3in 45t06.5 .10 .20

Bw -- 6 to 15in very cobbly coarse sandy loam moderately rapid 0.5t00.9in 45t06.5 .05 .20

Cl - 15 to 25in very cobbly loamy coarse sand very rapid 0.2t00.31in 45t06.0 .05 17

C2 -- 25 to 60in extremely gravelly coarse sand very rapid 0.3t01.0in 45t06.0 .02 17

Minor Components

Chereete, stony and similar soils: 10 percent of the unit
Repkie, bouldery and similar soils: 5 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

310E--Losthorse very stony sandy loam, 15 to 35 percent slopes

Mean annual precipitation: 17 to 22 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 55 to 75 days

Losthorse, extremely stony and similar soils

Extent: about 85 percent of the unit Soil loss tolerance (T factor): 2
Landform(s): escarpments, intermontain basins, moraines Wind erodibility group (WEG): 7
Slope gradient: 15 to 35 percent Wind erodibility index (WEI): 0

Parent material: stony, cobbly, and gravelly sandy till derived Land capability class, nonirrigated: 7s

o from granite and gneiss Drainage class: somewhat excessively drained
Restrictive feature(s): none Hydric soil: no

Seasonal high water table: greater than 60 inches Hydrologic group: A

Flooding hazard: none Potential frost action: low
Ponding hazard: none

Ecological site(s): ---

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
Oi-- O0to1lin slightly decomposed plant material very rapid 4.0t06.0

A - 1to 3in very stony sandy loam moderately rapid 0.1t00.21in 45t06.5 .05 .20

E-- 3t6in stony sandy loam moderately rapid 0.2t00.3in 45t06.5 .10 .20

Bw -- 6 to 15in very cobbly coarse sandy loam moderately rapid 0.5t00.9in 45t06.5 .05 .20

Cl - 15 to 25in very cobbly loamy coarse sand very rapid 0.2t00.31in 45t06.0 .05 17

C2 -- 25 to 60in extremely gravelly coarse sand very rapid 0.3t01.0in 45t06.0 .02 17

Minor Components

Chereete, stony and similar soils: 10 percent of the unit
Repkie, bouldery and similar soils: 5 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

314D--Sheafman-Chereete cobbly coarse sandy loams, 8 to 15 percent
slopes, stony

Mean annual precipitation: 13 to 17 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 80 to 100 days

Sheafman, stony and similar soils

Extent: about 50 percent of the unit Soil loss tolerance (T factor): 3
Landform(s): eroded fan remnants, intermontain basins, Wind erodibility group (WEG): 3
outwash fans Wind erodibility index (WEI): 56

Slope gradient: 8 to 15 percent

Parent material: coarse-loamy outwash over very gravelly,
very cobbly or extremely gravelly sandy

Land capability class, nonirrigated: 4e
Drainage class: excessively drained

outwash derived from granite and gneiss Hydric soil: no
Restrictive feature(s): none Hydrologic group: A
Seasonal high water table: greater than 60 inches Potential frost action: low

Flooding hazard: none
Ponding hazard: none

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.

. . . . Available water
Representative soil profile: Texture Permeability capacity pH Kw = Kf
A - 0to 10in cobbly coarse sandy loam moderately rapid 0.8to1.2in 5.1t07.2 .10 .20
Bw -- 10 to 14in cobbly coarse sandy loam moderately rapid 0.3t00.51in 51to7.0 .10 .20
Cl - 14 to 30in very gravelly loamy coarse sand rapid 0.5t00.8in 51to6.5 .05 17
C2 -- 30 to 60in extremely gravelly coarse sand very rapid 0.3t00.91in 5.1t06.5 .02 17
Chereete, stony and similar soils
Extent: about 40 percent of the unit Soil loss tolerance (T factor): 2
Landform(s): eroded fan remnants, intermontain basins, Wind erodibility group (WEG): 3
outwash fans Wind erodibility index (WEI): 56

Slope gradient: 8 to 15 percent

Parent material: sandy and gravelly outwash derived from
granite and gneiss

Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none

Ponding hazard: none

Land capability class, nonirrigated: 6e
Drainage class: excessively drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 6in cobbly coarse sandy loam moderately rapid 0.5t00.6in 5.1t07.2 .10 .20

Bw -- 6 to 14in gravelly sandy loam moderately rapid 0.7t00.91in 5.1t0 7.0 .10 .20

Cl - 14 to 18in very gravelly coarse sandy loam moderately rapid 0.2t00.3in 5.1t0 7.0 .05 .20

C2 - 18 to 25in very gravelly loamy coarse sand rapid 0.2t00.3in 5.1t0 7.0 .05 17

C3 - 25 to 60in extremely gravelly coarse sand very rapid 0.4tol.lin 5.1t06.5 .02 17

Minor Components
Victor and similar soils: 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

314E--Sheafman-Chereete cobbly coarse sandy loams, 15 to 35 percent
slopes, stony

Mean annual precipitation: 13 to 17 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 95 to 120 days

Sheafman, stony and similar soils

Extent: about 50 percent of the unit Soil loss tolerance (T factor): 3
Landform(s): eroded fan remnants, escarpments, Wind erodibility group (WEG): 3
intermontain basins Wind erodibility index (WEI): 56

Slope gradient: 15 to 35 percent

Parent material: coarse-loamy outwash over very gravelly,
very cobbly or extremely gravelly sandy

Land capability class, nonirrigated: 6e
Drainage class: excessively drained

outwash derived from granite and gneiss Hydric soil: no
Restrictive feature(s): none Hydrologic group: A
Seasonal high water table: greater than 60 inches Potential frost action: low

Flooding hazard: none
Ponding hazard: none

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.

. . . . Available water
Representative soil profile: Texture Permeability capacity pH Kw = Kf
A - 0to 10in cobbly coarse sandy loam moderately rapid 0.8to1.2in 5.1t07.2 .10 .20
Bw -- 10 to 14in cobbly coarse sandy loam moderately rapid 0.3t00.51in 51to7.0 .10 .20
Cl - 14 to 30in very gravelly loamy coarse sand rapid 0.5t00.8in 51to6.5 .05 17
C2 -- 30 to 60in extremely gravelly coarse sand very rapid 0.3t00.91in 5.1t06.5 .02 17
Chereete, stony and similar soils
Extent: about 40 percent of the unit Soil loss tolerance (T factor): 2
Landform(s): eroded fan remnants, escarpments, Wind erodibility group (WEG): 3
intermontain basins Wind erodibility index (WEI): 56

Slope gradient: 15 to 35 percent

Parent material: sandy and gravelly outwash derived from
granite and gneiss

Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none

Ponding hazard: none

Land capability class, nonirrigated: 6e
Drainage class: excessively drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 6in cobbly coarse sandy loam moderately rapid 0.5t00.6in 5.1t07.2 .10 .20

Bw -- 6 to 14in gravelly sandy loam moderately rapid 0.7t00.91in 5.1t0 7.0 .10 .20

Cl - 14 to 18in very gravelly coarse sandy loam moderately rapid 0.2t00.3in 5.1t0 7.0 .05 .20

C2 - 18 to 25in very gravelly loamy coarse sand rapid 0.2t00.3in 5.1t0 7.0 .05 17

C3 - 25 to 60in extremely gravelly coarse sand very rapid 0.4tol.lin 5.1t06.5 .02 17

Minor Components
Victor and similar soils: 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

321C--Poverty sandy loam, 4 to 8 percent slopes

Mean annual precipitation: 13 to 17 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 80 to 100 days

Poverty and similar soils

Extent: about 85 percent of the unit Soil loss tolerance (T factor): 2

Landform(s): intermontain basins, outwash terraces Wind erodibility group (WEG): 5

Slope gradient: 4 to 8 percent Wind erodibility index (WEI): 48

Parent material: sandy and gravelly alluvium derived from Land capability class, nonirrigated: 6w
granite

Drainage class: poorly drained
Restrictive feature(s): none

Seasonal high water table: approximately 18 inches
Flooding hazard: none
Ponding hazard: none

Hydric soil: yes

Hydrologic group: D

Potential frost action: moderate
Ecological site(s): Wet Meadow (WM) 10-14" p.z.

Available water

Representative solil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
Oe - O0tolin mucky peat rapid 4.0t06.0

A - 1to5in cobbly sandy loam moderately rapid 0.4t00.5in 5.1t07.3 .20 .20

Bw -- 5 to 10in cobbly sandy loam moderately rapid 0.4t00.6in 5.1t07.3 .20 .20

Cl - 10 to 14in cobbly coarse sandy loam rapid 0.0t00.4in 5.1t06.5 .10 17

C2 -- 14 to 19in very cobbly loamy coarse sand very rapid 0.0t00.11in 5.1t06.5 .05 17

C3 -- 19 to 60in extremely gravelly coarse sand very rapid 0.4t01.21in 5.1t06.5 .02 17

Minor Components

Nirling and similar soils: 10 percent of the unit
Bandy and similar soils: 5 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

324B--Victor-Chereete complex, 1 to 4 percent slopes

Mean annual precipitation: 13 to 17 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 85 to 105 days

Victor and similar soils

Extent: about 55 percent of the unit Soil loss tolerance (T factor): 3

Landform(s): intermontain basins, outwash terraces Wind erodibility group (WEG): 5

Slope gradient: 1 to 4 percent Wind erodibility index (WEI): 56

Parent material: gravelly coarse-loamy outwash over sandy Land capability class, nonirrigated: 3e
and gravelly outwash derived from granite

! Drainage class: somewhat excessively drained
and gneiss

Restrictive feature(s): none

Seasonal high water table: approximately 72 inches
Flooding hazard: none

Ponding hazard: none

Hydric soil: no
Hydrologic group: A
Potential frost action: low

Ecological site(s): Silty (Si) 10-14" p.z.

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 12in loam moderately rapid 1.7t02.1in 51t07.3 .32 .32

BC -- 12 to 30in gravelly sandy loam moderately rapid 1.4t025in 51to7.0 .10 .20

Cl - 30 to 48in very gravelly loamy coarse sand rapid 0.5t00.91in 51to7.0 .05 17

C2 -- 48 to 60in extremely gravelly coarse sand very rapid 0.1t00.41in 51to7.0 .02 17

Chereete and similar soils

Extent: about 40 percent of the unit Soil loss tolerance (T factor): 2
Landform(s): intermontain basins, outwash terraces Wind erodibility group (WEG): 3

Slope gradient: 1 to 4 percent Wind erodibility index (WEI): 56

Parent material: sandy and gravelly outwash derived from Land capability class, nonirrigated: 6e

granite and gneiss
Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none
Ponding hazard: none

Drainage class: excessively drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 6in gravelly sandy loam moderately rapid 0.5t00.7 in 6.6t07.3 .10 .20

Bw -- 6 to 14in gravelly sandy loam moderately rapid 0.7t00.91in 5.1t0 7.0 .10 .20

Cl - 14 to 18in very gravelly coarse sandy loam moderately rapid 0.2t00.3in 5.1t0 7.0 .05 .20

C2 - 18 to 25in very gravelly loamy coarse sand rapid 0.2t00.3in 5.1t0 7.0 .05 17

C3 - 25 to 60in extremely gravelly coarse sand very rapid 0.4tol.lin 5.1t06.5 .02 17

Minor Components
Bandy and similar soils: 5 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

325C--Chereete gravelly coarse sandy loam, 4 to 8 percent slopes

Mean annual precipitation: 13 to 17 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 80 to 100 days

Chereete and similar soils

Extent: about 85 percent of the unit Soil loss tolerance (T factor): 2
Landform(s): intermontain basins, outwash terraces Wind erodibility group (WEG): 3

Slope gradient: 4 to 8 percent Wind erodibility index (WEI): 56

Parent material: sandy and gravelly outwash derived from Land capability class, nonirrigated: 6e

granite and gneiss
Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none
Ponding hazard: none

Drainage class: excessively drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.

Available water

Representative solil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 6in gravelly coarse sandy loam moderately rapid 0.5t00.6in 5.1t07.2 .10 .20

Bw -- 6 to 14in gravelly sandy loam moderately rapid 0.7t00.9in 51t0 7.0 .10 .20

Cl - 14 to 18in very gravelly coarse sandy loam moderately rapid 0.2t00.3in 5.1t0 7.0 .05 .20

C2 -- 18 to 25in very gravelly loamy coarse sand rapid 0.2t00.3in 5.1t0 7.0 .05 17

C3 - 25 to 60in extremely gravelly coarse sand very rapid 0.4tol.1lin 5.1t06.5 .02 17

Minor Components

Victor and similar soils: 5 percent of the unit
Sheafman and similar soils: 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

325D--Chereete gravelly coarse sandy loam, 8 to 15 percent slopes

Mean annual precipitation: 13 to 17 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 80 to 100 days

Chereete and similar soils

Extent: about 90 percent of the unit Soil loss tolerance (T factor): 2
Landform(s): intermontain basins, outwash terraces Wind erodibility group (WEG): 3

Slope gradient: 8 to 15 percent Wind erodibility index (WEI): 56

Parent material: sandy and gravelly outwash derived from Land capability class, nonirrigated: 6e

granite and gneiss
Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none
Ponding hazard: none

Drainage class: excessively drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.

Available water

Representative solil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 6in gravelly coarse sandy loam moderately rapid 0.5t00.6in 5.1t07.2 .10 .20

Bw -- 6 to 14in gravelly sandy loam moderately rapid 0.7t00.9in 51t0 7.0 .10 .20

Cl - 14 to 18in very gravelly coarse sandy loam moderately rapid 0.2t00.3in 5.1t0 7.0 .05 .20

C2 -- 18 to 25in very gravelly loamy coarse sand rapid 0.2t00.3in 5.1t0 7.0 .05 17

C3 - 25 to 60in extremely gravelly coarse sand very rapid 0.4tol.1lin 5.1t06.5 .02 17

Minor Components
Sheafman and similar soils: 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

326B--Sheafman-Chereete gravelly coarse sandy loams, 1 to 4 percent
slopes

Mean annual precipitation: 13 to 17 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 85 to 105 days

Sheafman and similar soils

Extent: about 55 percent of the unit Soil loss tolerance (T factor): 3
Landform(s): intermontain basins, outwash fans Wind erodibility group (WEG): 3

Slope gradient: 1 to 4 percent Wind erodibility index (WEI): 56

Parent material: coarse-loamy outwash over very gravelly, Land capability class, nonirrigated: 4e

very cobbly or extremely gravelly sandy
outwash derived from granite and gneiss

Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none

Ponding hazard: none

Drainage class: excessively drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 10in gravelly coarse sandy loam moderately rapid 0.8to1.2in 5.1t07.2 .10 .20

Bw -- 10 to 14in cobbly coarse sandy loam moderately rapid 0.3t00.5in 51t0 7.0 .10 .20

Cl - 14 to 30in very gravelly loamy coarse sand rapid 0.5t00.8in 51to6.5 .05 17

C2 -- 30 to 60in extremely gravelly coarse sand very rapid 0.3t00.91in 5.1t06.5 .02 17

Chereete and similar soils

Extent: about 35 percent of the unit Soil loss tolerance (T factor): 2
Landform(s): intermontain basins, outwash terraces Wind erodibility group (WEG): 3

Slope gradient: 1 to 4 percent Wind erodibility index (WEI): 56

Parent material: sandy and gravelly outwash derived from Land capability class, nonirrigated: 6e

granite and gneiss
Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none
Ponding hazard: none

Drainage class: excessively drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 6in gravelly coarse sandy loam moderately rapid 0.5t00.6in 5.1t07.2 .10 .20

Bw -- 6 to 14in gravelly sandy loam moderately rapid 0.7t00.91in 5.1t0 7.0 .10 .20

Cl - 14 to 18in very gravelly coarse sandy loam moderately rapid 0.2t00.3in 5.1t0 7.0 .05 .20

C2 - 18 to 25in very gravelly loamy coarse sand rapid 0.2t00.3in 5.1t0 7.0 .05 17

C3 - 25 to 60in extremely gravelly coarse sand very rapid 0.4tol.lin 5.1t06.5 .02 17

Minor Components
Victor and similar soils: 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

327D--Losthorse, extremely stony-Chereete, stony, complex, 8 to 15
percent slopes

Mean annual precipitation: 13 to 17 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 80 to 100 days

Losthorse, extremely stony and similar soils

Extent: about 70 percent of the unit Soil loss tolerance (T factor): 2
Landform(s): intermontain basins, moraines, outwash terraces Wind erodibility group (WEG): 7
Slope gradient: 8 to 15 percent Wind erodibility index (WEI): 0

Parent material: stony, cobbly, and gravelly sandy till derived Land capability class, nonirrigated: 7s
from granite and gneiss

Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none

Ponding hazard: none

Drainage class: somewhat excessively drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Ecological site(s): ---

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
Oi -- O0to1lin slightly decomposed plant material very rapid 4.0t0 6.0

A - 1to 3in stony coarse sandy loam moderately rapid 0.2t00.3in 45t06.5 .10 .20

E -- 3t 6in stony sandy loam moderately rapid 0.2t00.3in 45t06.5 .10 .20

Bw -- 6 to 15in very cobbly coarse sandy loam moderately rapid 0.5t00.9in 45t06.5 .05 .20

Cl - 15to 25in very cobbly loamy coarse sand very rapid 0.2t00.3in 45t06.0 .05 17

C2 -- 25 to 60in extremely gravelly coarse sand very rapid 0.3t01.0in 45t06.0 .02 17

Chereete, stony and similar soils

Extent: about 25 percent of the unit Soil loss tolerance (T factor): 2
Landform(s): eroded fan remnants, escarpments, Wind erodibility group (WEG): 3
intermontain basins Wind erodibility index (WEI): 56

Slope gradient: 8 to 15 percent

Parent material: sandy and gravelly outwash derived from
granite and gneiss

Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none

Ponding hazard: none

Land capability class, nonirrigated: 6e
Drainage class: excessively drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 6in cobbly coarse sandy loam moderately rapid 0.5t00.6in 5.1t07.2 .10 .20

Bw -- 6 to 14in gravelly sandy loam moderately rapid 0.7t00.91in 5.1t0 7.0 .10 .20

Cl - 14 to 18in very gravelly coarse sandy loam moderately rapid 0.2t00.3in 5.1t0 7.0 .05 .20

C2 - 18 to 25in very gravelly loamy coarse sand rapid 0.2t00.3in 5.1t0 7.0 .05 17

C3 - 25 to 60in extremely gravelly coarse sand very rapid 0.4tol.lin 5.1t06.5 .02 17

Minor Components
Nirling and similar soils: 5 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

327E--Losthorse, extremely stony-Chereete, stony, complex, 15 to 25
percent slopes

Mean annual precipitation: 13 to 17 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 80 to 100 days

Losthorse, extremely stony and similar soils

Extent: about 70 percent of the unit Soil loss tolerance (T factor): 2
Landform(s): intermontain basins, moraines, outwash terraces Wind erodibility group (WEG): 7
Slope gradient: 15 to 25 percent Wind erodibility index (WEI): 0

Parent material: stony, cobbly, and gravelly sandy till derived Land capability class, nonirrigated: 7s
from granite and gneiss

Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none

Ponding hazard: none

Drainage class: somewhat excessively drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Ecological site(s): ---

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
Oi -- O0to1lin slightly decomposed plant material very rapid 4.0t0 6.0

A - 1to 3in stony coarse sandy loam moderately rapid 0.2t00.3in 45t06.5 .10 .20

E -- 3t 6in stony sandy loam moderately rapid 0.2t00.3in 45t06.5 .10 .20

Bw -- 6 to 15in very cobbly coarse sandy loam moderately rapid 0.5t00.9in 45t06.5 .05 .20

Cl - 15to 25in very cobbly loamy coarse sand very rapid 0.2t00.3in 45t06.0 .05 17

C2 -- 25 to 60in extremely gravelly coarse sand very rapid 0.3t01.0in 45t06.0 .02 17

Chereete, stony and similar soils

Extent: about 25 percent of the unit Soil loss tolerance (T factor): 2
Landform(s): eroded fan remnants, escarpments, Wind erodibility group (WEG): 3
intermontain basins Wind erodibility index (WEI): 56

Slope gradient: 15 to 25 percent

Parent material: sandy and gravelly outwash derived from
granite and gneiss

Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none

Ponding hazard: none

Land capability class, nonirrigated: 6e
Drainage class: excessively drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Ecological site(s): Shallow to Gravel (SwGr) 10-14" p.z.
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 6in cobbly coarse sandy loam moderately rapid 0.5t00.6in 5.1t07.2 .10 .20

Bw -- 6 to 14in gravelly sandy loam moderately rapid 0.7t00.91in 5.1t0 7.0 .10 .20

Cl - 14 to 18in very gravelly coarse sandy loam moderately rapid 0.2t00.3in 5.1t0 7.0 .05 .20

C2 - 18 to 25in very gravelly loamy coarse sand rapid 0.2t00.3in 5.1t0 7.0 .05 17

C3 - 25 to 60in extremely gravelly coarse sand very rapid 0.4tol.lin 5.1t06.5 .02 17

Minor Components
Nirling and similar soils: 5 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

345C--Victor-Bandy complex, 0 to 8 percent slopes

Mean annual precipitation: 13 to 17 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 80 to 100 days

Victor and similar soils

Extent: about 60 percent of the unit Soil loss tolerance (T factor): 3

Landform(s): intermontain basins, outwash terraces Wind erodibility group (WEG): 3

Slope gradient: 2 to 8 percent Wind erodibility index (WEI): 56

Parent material: gravelly coarse-loamy outwash over sandy Land capability class, nonirrigated: 3e
and gravelly outwash derived from granite

Drainage class: somewhat excessively drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

and gneiss
Restrictive feature(s): none

Seasonal high water table: approximately 72 inches
Flooding hazard: none
Ponding hazard: none

Ecological site(s): Silty (Si) 10-14" p.z.

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 12in gravelly loam moderately rapid 1.7t02.1in 51t07.3 .32 .32

BC -- 12 to 30in gravelly sandy loam moderately rapid 1.4t025in 51to7.0 .10 .20

Cl - 30 to 48in very gravelly loamy coarse sand rapid 0.5t00.91in 51to7.0 .05 17

C2 -- 48 to 60in extremely gravelly coarse sand very rapid 0.1t00.41in 51to7.0 .02 17

Bandy and similar soils

Extent: about 30 percent of the unit Soil loss tolerance (T factor): 3
Landform(s): intermontain basins, outwash terraces Wind erodibility group (WEG): 5

Slope gradient: O to 4 percent Wind erodibility index (WEI): 56

Parent material: sandy and gravelly outwash Land capability class, nonirrigated: 5w
Restrictive feature(s): none Drainage class: poorly drained
Seasonal high water table: approximately 8 inches Hydric soil: yes

Flooding hazard: none Hydrologic group: D

Ponding hazard: none Potential frost action: moderate

Ecological site(s): Wet Meadow (WM) 10-14" p.z.
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
Oe -- 0t 3in mucky peat rapid 4.0t06.0

Al - 3 to 7in loam moderately rapid 0.6t00.7 in 51t07.3 .32 .32

A2 -- 7 to 15in gravelly sandy loam moderately rapid 0.7t01.0in 5.1t06.5 .15 .24

2C1 -- 15 to 18in very gravelly sandy loam rapid 0.1t00.21in 5.1t06.5 .05 .20

2C2 -- 18 to 60in extremely gravelly sand very rapid 0.8t01.31in 5.1t06.5 .02 17

Minor Components
Sheafman and similar soils: 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

349C--Losthorse, extremely stony-Poverty complex, 1 to 8 percent
slopes

Mean annual precipitation: 13 to 17 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 85 to 105 days

Losthorse, extremely stony and similar soils

Extent: about 65 percent of the unit Soil loss tolerance (T factor): 2
Landform(s): intermontain basins, moraines, outwash terraces Wind erodibility group (WEG): 7
Slope gradient: 2 to 8 percent Wind erodibility index (WEI): 0

Parent material: stony, cobbly, and gravelly sandy till derived Land capability class, nonirrigated: 6s
from granite and gneiss

Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none

Ponding hazard: none

Drainage class: somewhat excessively drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Ecological site(s): ---

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
Oi -- O0to1lin slightly decomposed plant material very rapid 4.0t0 6.0

A - 1to 3in stony sandy loam moderately rapid 0.2t00.3in 45t06.5 .10 .20

E -- 3t 6in stony sandy loam moderately rapid 0.2t00.3in 45t06.5 .10 .20

Bw -- 6 to 15in very cobbly coarse sandy loam moderately rapid 0.5t00.9in 45t06.5 .05 .20

Cl - 15to 25in very cobbly loamy coarse sand very rapid 0.2t00.3in 45t06.0 .05 17

C2 -- 25 to 60in extremely gravelly coarse sand very rapid 0.3t01.0in 45t06.0 .02 17

Poverty and similar soils

Extent: about 25 percent of the unit Soil loss tolerance (T factor): 2

Landform(s): intermontain basins, outwash terraces Wind erodibility group (WEG): 5

Slope gradient: 1 to 4 percent Wind erodibility index (WEI): 48

Parent material: sandy and gravelly alluvium derived from Land capability class, nonirrigated: 6w
granite Drainage class: poorly drained

Restrictive feature(s): none

Seasonal high water table: approximately 18 inches
Flooding hazard: none

Ponding hazard: none

Hydric soil: yes
Hydrologic group: D
Potential frost action: moderate

Ecological site(s): Wet Meadow (WM) 10-14" p.z.
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
Oe - O0tolin mucky peat rapid 4.0t06.0

A - 1to5in cobbly loam moderately rapid 0.4t00.5in 5.1t07.3 .20 .20

Bw -- 5 to 10in cobbly sandy loam moderately rapid 0.4t00.6in 5.1t07.3 .20 .20

Cl - 10 to 14in cobbly coarse sandy loam rapid 0.0t00.4in 5.1t06.5 .10 17

C2 -- 14 to 19in very cobbly loamy coarse sand very rapid 0.0t00.11in 5.1t06.5 .05 17

C3 -- 19 to 60in extremely gravelly coarse sand very rapid 0.4t01.21in 5.1t06.5 .02 17

Minor Components
Nirling and similar soils: 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

367C--Hartbench loam, wet, 4 to 8 percent slopes

Mean annual precipitation: 13 to 17 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 80 to 100 days

Hartbench, wet and similar soils

Extent: about 85 percent of the unit Soil loss tolerance (T factor): 4
Landform(s): intermontain basins, outwash fans Wind erodibility group (WEG): 6
Slope gradient: 4 to 8 percent Wind erodibility index (WEI): 48

Parent material: fine-loamy outwash over sandy and gravelly  Land capability class, nonirrigated: 3e
outwash derived from granite and gneiss

Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none

Ponding hazard: none

Drainage class: somewhat poorly drained
Hydric soil: no

Hydrologic group: C

Potential frost action: moderate

Ecological site(s): Silty (Si) 10-14" p.z.

Available water

Representative solil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
A - 0to 8in loam moderate 11to1l4in 51t07.2 .37 .37

Bt -- 8 1to 22in clay loam moderate 2.0t02.7in 51t0 7.0 .32 .32

BC -- 22 to 30in gravelly sandy loam moderately rapid 0.6tol.1in 51t0 7.0 .15 .24

2C - 30 to 60in extremely gravelly coarse sand very rapid 0.3t00.9in 5.1t06.5 .02 17

Minor Components

Blossberg and similar soils: 5 percent of the unit
Victor and similar soils: 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

391D--Losthorse-Repkie complex, 8 to 15 percent slopes, bouldery

Mean annual precipitation: 17 to 22 inches
Mean annual temperature: 39 to 45 degrees F
Frost-free period: 55 to 75 days

Losthorse, bouldery and similar soils

Extent: about 60 percent of the unit Soil loss tolerance (T factor): 2
Landform(s): intermontain basins, moraines, outwash terraces Wind erodibility group (WEG): 7
Slope gradient: 8 to 15 percent Wind erodibility index (WEI): 0

Parent material: stony, cobbly, and gravelly sandy till derived Land capability class, nonirrigated: 7s
from granite and gneiss

Restrictive feature(s): none

Seasonal high water table: greater than 60 inches
Flooding hazard: none

Ponding hazard: none

Drainage class: somewhat excessively drained
Hydric soil: no

Hydrologic group: A

Potential frost action: low

Ecological site(s): ---

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
Oi-- O0to1lin slightly decomposed plant material very rapid 4.0t06.0

A - 1to 3in stony coarse sandy loam moderately rapid 0.2t00.3in 45t06.5 .10 .20

E-- 3t6in stony sandy loam moderately rapid 0.2t00.3in 45t06.5 .10 .20

Bw -- 6 to 15in very cobbly coarse sandy loam moderately rapid 0.5t00.9in 45t06.5 .05 .20

Cl - 15 to 25in very cobbly loamy coarse sand very rapid 0.2t00.31in 45t06.0 .05 17

C2 -- 25 to 60in extremely gravelly coarse sand very rapid 0.3t01.0in 45t06.0 .02 17

Repkie, bouldery and similar soils

Extent: about 30 percent of the unit Soil loss tolerance (T factor): 4
Landform(s): moraines on glacial-valley floors Wind erodibility group (WEG): 5

Slope gradient: 8 to 15 percent Wind erodibility index (WEI): 56

Parent material: till derived from granite and gneiss Land capability class, nonirrigated: 6s
Restrictive feature(s): none Drainage class: well drained

Seasonal high water table: greater than 60 inches Hydric soil: no

Flooding hazard: none Hydrologic group: B

Ponding hazard: none Potential frost action: moderate

Ecological site(s): ---
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

Available water

Representative soil profile: Texture Permeability capacity ‘ pH ‘ Kw ‘ Kf
Oe - O0tolin moderately decomposed plant rapid 4.0t06.0
material
E- 1t 2in bouldery sandy loam moderate 0.1t00.1in 45t06.5 .10 .32
Bw -- 21t 6in very bouldery ashy loam moderate 0.4t00.61in 45t06.5 .10 .32
2BC - 6 to 44in very stony sandy loam moderately rapid 1.5t03.0in 45t06.0 .10 .24
2C -- 44 to 60in very cobbly loamy sand very rapid 0.3t00.6in 45t06.0 .05 .24

Minor Components
Chereete, very stony and similar soils: 10 percent of the unit
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Map Unit Descriptions (MT)

Bitterroot Valley Area, Montana

[Data apply to the entire extent of the map unit within the survey area. Map unit and soil properties for a specific parcel of land may vary
somewhat and should be determined by onsite investigation.]

904--Dumps, landfill

Mean annual precipitation:
Mean annual temperature:
Frost-free period:

Dumps, landfill

Extent: about 100 percent of the unit Soil loss tolerance (T factor):
Landform(s): Wind erodibility group (WEG):
Slope gradient: Wind erodibility index (WEI):
Parent material: Land capability class, nonirrigated:
Restrictive feature(s): none Drainage class:

Seasonal high water table: greater than 60 inches Hydric soil:

Flooding hazard: none Hydrologic group:

Ponding hazard: none Potential frost action:

Ecological site(s): ---

. . . . Available water
Representative soil profile: Texture Permeability capacity pH Kw | Kf

none

Minor Components
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Flistoric Preservation

Big Sky. Big Land. Big History. Museum

Mont an a Outbreach & Interpretation
e = - Publications
Historical SOCIety Research Center

October 19, 2009

Chris Cobb-Taggart
Professional Consultants [nc.
1713 N. First Street
Hamilton MT 59840

RE: STEVENSVILLE PROPOSED WATER SYSTEM IMPROVEMENTS, RAVALLI CO.
SHPO Project #: 2008022512 /2009101902

Dear Chris:

Thank you for your follow up letter regarding the above-cited projects potential route changes. 1
have conducted a cultural resource file search for proposed Routes 2, 3, and re-looked at Route 1.
According to our records there have been a few previously recorded sites within the designated
search locales. Jn addition to the sites there have been a few previously conducted cultural
resource inventories done in the areas. If you would like any further information regarding these
sites or reports you may confact me at the number listed below.

By the looks of aerial photos the proposed well field looks to have been previously disturbed by
agricultural practices and as long as the project stays within the proposed routes, along existing
roadways, we feel there is a low likelihood cultural properties will be impacted. We, therefore,
feel that a recommendation for a cultural resource tnventory is unwarranted at this time.
However, should cultural materials be inadvertently discovered during this project we would ask
that our office be contacted and the site investigated.

If you have any further questions or comments you may contact me at (406) 444-7767 or by e-
mail at dmurdo(@state.mt.us.

Sincerely, /’

——

Damon Murdo
Cultural Records Manager

225 North Roberts Street
- P.O. Box 201201
File: DEQ/AIR&WATER WASTE MNG/2009 Helena, MT 59620-1201
(406) 444-2694
(406) 444-26096 Pax

montanaistoricalsociety.org



United States Department of the Interior
Fish and Wildlife Service

U.S.
FISH & WILDLIFE
ERVIC

Ecological Services
Montana Field Office
585 Shepard Way
Helena, Montana 59601-6287
Phone: (406) 449-5225 Fax: (406) 449-5339

September 24, 2009

Ms. Chris Cobb-Taggart
Planning Technician
Professional Consultants, Inc.
P.O. Box 1750

Missoula, MT 59806

Dear Ms. Cobb-Taggart:

We have reviewed the project description and the maps submitted to us with your letter dated
September 14, 2009, concerning the proposed Town of Stevensville, Water System
Improvement Project, in Ravalli County, Montana. Due to the semi-urban location of the
proposed improvements (primarily within the city confines), this project is unlikely to have any
significant adverse effects upon fish, wildlife, or habitat resources under the purview of the U.S.
fish and Wildlife Service.

Please telephone me at 406/449-5225, ext. 205, if you have any questions regarding this
matter.

Sincerely,

_F7//t’&//4 {{,,(/;:xmh

R. Mark Wilson
Field Supervisor



N\ Montana Fish.
) Wildlife (R ParlGs

Region 2 Office

3201 Spurgin Road
Missoula, MT 59804-3101
406-542-5500

Fax 406-542-5529
November 6, 2009

Chris Cobb-Taggart
Professional Consultants, Inc.
1713 N. 1st Street

Hamilton, MT 59840

Reference:  Proposed water system improvements for Stevensville--Phases 2 (meters and new
supply transmission main) and 3 (new water supply wells and storage tank
installation)

Dear Ms. Cobb-Taggart:

We have reviewed your letter requesting our review for any biological or natural resource impacts that
could occur relative to this project. Potential occurrences in or near the project area of Threatened or
Endangered Species (under the Federal Endangered Species Act) and Montana Species of Concern' can
be obtained from the Montana Natural Heritage Program. Requests can be made under the data tab at
http://mtnhp.org.

Based on our knowledge of the biological resources within the project area, we believe the project is not
likely to have significant affects on fish or wildlife resources.

Thank you for providing the opportunity for FWP to comment on this proposal.
Sincerely, %

Mack Long
Regional Supervisor

ML/sr

! A native animal breeding in Montana that is considered to be “at risk” due to declining population trends, threats to its habitats,
and/or restricted distribution. The purpose of Montana's SOC listing is to highlight species in decline and encourage
conservation efforts to reverse population declines and prevent the need for future listing as Threatened or Endangered Species
under the Federal Endangered Species Act.
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Wetlands Delineation Report for Town of Stevensville Well Field Site

Section 1.0 Introduction & Scope of Work

This Wetland Delineation Report was prepared by Professional Consultants, Inc. (PCI),
Hamilton, MT for the Town of Stevensville's proposed Well Field Site. The proposed well field
property is located south of Middle Burnt Fork Road about 1000 feet west of its intersection
with Logan Lane, placing it southeast of the Town of Stevensville in Section 35, Township 9
North, Range 20 West, Ravalli County, MT. Figure | - Topographic Map shows the
location of the site on a pertinent segment of the USGS Quadrangle Map for the area. Also
shown diagrammatically on Figure | are several phases of a Water Improvements Project for
the Town Of Stevensville. The well field is an integral part of an overall water system
improvements project to provide an adequate water supply for the Town’s future needs.

Figure 2 - Aerial Photograph shows the location of the subject well field property
superimposed on an aerial photograph of the property and its immediate environs.  Several
photos of the property from different angles as captured during the site reconnaissance phase
of the wetlands investigation are found in Attachment A - Site Photos.

The scope of work performed for this wetland delineation includes a preliminary data review,
site reconnaissance, delineation of the wetland/upland boundary, and a functions and values
assessment. The field investigations were conducted over the period of February 25 to March
7, 2008 by William E. Burnett, Environmental Scientist with PCI. It should be noted that the
field investigations were able to be successfully completed; however, the vegetation survey
portion of the investigation was constrained due in part to a recent history of intense livestock
(cattle) grazing on the property and the fact that it was conducted at the end of the dormant
season and prior to the onset of the spring growing season for vascular plants.

Wetlands with "jurisdictional status” are "Waters of the United States” (WUS) as regulated by
Section 404 of the Clean Water Act (CWA) or the Swampbuster Provision under the Food
Security Act, and defined by Title 33 Code of Federal Regulations Part 328 (33 CFR 328). In
general, the term WUS includes all of the traditional navigable waters of the United States,
which include all waters that are currently used, or were used in the past, or may be
susceptible to use in interstate or foreign commerce. In addition, WUS include all interstate
waters, interstate wetlands, and all impoundments, tributaries or wetlands adjacent to any
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water body defined as a WUS. A recent Supreme Court ruling (known as the SWANCC
decision) removed "isolated wetlands” from the U. S. Army Corps of Engineers' (USACE)
jurisdiction. Isolated wetlands are those that have no connection with any tributary system that
flows into traditional navigable waters or interstate waters (i.e., intrastate lakes, streams, prairie
potholes, etc.). However, this court decision does not alter existing state or tribal jurisdiction
over wetlands. Regulatory authority over isolated wetlands varies from state to state. This
delineation identifies any occurring wetlands at the site and makes professional determinations
as to their status, be it isolated or jurisdictional.

This document describes the methods used to achieve the project objectives, stated
above, as well as the results of the study. Supporting information, data sheets and site
photographs showing key features of the property are included in attachments to this

document.
Section 2.0 Methods
2.1 Preliminary Data Review

Prior to the site reconnaissance, several sources of relevant information were reviewed to
assist in the wetland delineation.

National Wetlands Inventory (NWI) maps, developed by the United States Fish and Wildlife
Service (USFWS) and the United States Geological Survey (USGS) were reviewed using the
online Wetlands Mapper System maintained by the USFWS. This review identified previously
mapped wetlands in the general vicinity of the subject property (mainly to the west of the site
along the Bitterroot River). However, no previously mapped wetlands were found to be
present directly on the subject site. These online maps are based on aerial photography, soil
survey maps, precipitation records and other historical information, and identify areas that
appear to have the vegetation and physical features of wetlands. They are generally considered
to be a general planning tool designed to alert one to the possible presence of wetlands in an

area, but are often not very site specific.
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A USGS 7.5 minute topographic map for the area was used to identifying drainage patterns in
and around the site. A copy of pertinent portion of the USGS topographic map of the property
and its environs is shown in Figure |. This map shows a segment of Robertson Creek passing
through the southern portion of the property. NOTE: Although not shown on the USGS map,
another branch of Robertson Creek passes through the northern portion of the property.
These creeks tend to define the hydrology of the subject property.

Information on site soils was obtained from the Web-Based Soil Survey of the Bitterroot Valley
Area, Montana prepared by the Natural Resource Conservation Service (NRCS). A soil
survey map of the property was prepared for the subject site and is found in Attachment B -
Soil Map & Soil Descriptions.

Site soils consist of Grayhorse silt loam, 0 to 4 percent slopes (NRCS Mapping Symbol “26B")
found primarily in the southern 2/3s of the property and Grayhorse-Allwitt Complex, 0 to 2
percent slopes (NRCS Mapping Symbol “148A”) in the northern /3 of the property nearest
Middle Burnt Fork Road. These soil types were cross-referenced with Hydric Soils of the
United States (NRCS 2007b). Grayhorse-Allwitt Complex soils are considered to be partially
hydric, while Grayhorse silt loam is considered to be a non-hydric soil. However, site specific
hydrological conditions will generally influence whether a given soil type is indeed hydric. Thus,
while NRCS soil maps are useful in identifying general soil types existing in an area, on-site soil
conditions were used by PCl to make the wetland determination for this property.

2.2 Site Reconnaissance

Field investigations were performed over the period of February 25 to March 14, 2008 by
William E. Burnett, Environmental Scientist with PCI. These on-site investigations were
designed to describe dominant plant species, hydrological characteristics and site specific soil
properties as they relate to the presence of wetlands. Snow covered the property during the
week of February 25%. However, by the week of March 3™, the winter snow had mostly
melted allowing soils investigations and the wetlands delineation to proceed.

Wetland identification was based on the current federal regulatory definition of wetlands as
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generally defined in, and regulated under 33 CFR, and 40 CFR 230, Environmental Protection
Agency (EPA). For an area to be classified as a wetland, the area must have the following
positive wetland indicators in concert (i.e, present together) namely, hydrophytic (water
loving) vegetation, hydric soils and wetland hydrology. Generally speaking, wetlands
hydrology involves the presence of water (or indirect evidence of the presence of water) in the
upper |2 inches of the soil column during the spring growing season for vascular plants.

The procedures used in this study generally followed the Routine Approach, Level 2 Onsite
Inspection methodologies described in the January 1987 Corps of Engineers Wetlands Delineation
Manual (Wetlands Research Program Technical Report Y-87-1). The simplified method was
dictated by the relative small size of the property, general homogeneous conditions present
across the entire property and the fact that the vegetation has been disturbed in the recent
past by intensive cattle grazing.

Briefly, this simplified wetlands delineation method includes the following actions:

« Determination of site conditions;

« Selection of observation points;

« Characterization of plant community types and determination of hydrophytic vegetation
status;

« Determination of whether wetland hydrology and hydric soils are present; and,

« Performance of the wetland delineation and determination of the wetlands / upland boundary
and mapping of these areas on a scaled plan of the property.

2.3 Site Survey

The wetlands /uplands boundary was determined in the field mainly by using soil test pits
produced in a grid pattern and using these test holes to determine prevailing soil and
hydrological conditions. These results were then combined with information on plant types to
complete the assessment. Once the boundary was ascertained, then the line was measured off
of known features and the line was recorded on a scaled map of the property.
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In the case of this property, the established wetlands / uplands boundary is considered to be
conservative, in that, given the shallow topography of the land and its history of prior
disturbance for cattle grazing, small isolated pockets of uplands may exist within the overall
wetlands area. However, these pockets are relatively small and not worthy of detailed

mapping.

2.4 Functions and Values Assessment

The Montana Department of Transportation (MDT) Montana Wetland Assessment method
(Berglund 1999) was used to evaluate wetland functions and values on the project site. The
MDT Wetland Assessment method assesses and assigns each of twelve (12) recognized
functions and values ratings of "low", "moderate”, or "high" (or, in some cases, "exceptional”),
and scores each on a scale of 0.1 (lowest) to | (highest) "functional points." Functional points
were totaled on the data form and expressed as a percentage of the possible total. Functions
that do not apply to a given wetland were assigned a rank of "NA" and not included in point
totals. This percentage was then used in conjunction with other criteria to provide an overall
wetland ranking into one of four categories. Category | is the highest overall ranking a wetland
can receive and implies that the wetland has a very high functions and values from an ecological
standpoint. This rating is followed by Category Il, Category lll, and Category IV, with the latter
category being the least valuable with highly impaired functions and values. Once tallied by this
method, functional points can be multiplied by the total existing acreage in the assessment area
(AA) to determine the total "functional units" existing at a given site. This is usually done to
provide for some form of mitigation - be it either on or off site. However, in this case, this
latter method was not employed at this particular site.

Section 3.0: Results

The preliminary investigation of the site indicated that the wetlands on this property were most
likely to be found associated with the two (2) segments of Robertson Creek that traverse the
property. As mentioned previously, the on-site reconnaissance of the property revealed that
there are actually two (2) branches of Robertson Creek that traverse the property from east
to west, but only one is shown on the area USGS map (Figure ). One branch of this creek
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crosses the northern portion of the property and the other is found along the southern
property line of the site. Extending off of the southern branch of this creek are several relict
man-made irrigation ditches that were used to flood irrigate the property in the past. These
ditches now appear to be abandoned, but likely affected the near surface hydrology of the
southern portion of the property in the recent past. The intent is to abandon these ditches, as
the site will no longer be flood irrigated. Therefore, the periodic discharges of water from
these ditches will no longer influence the near surface hydrology of relevant portions of the

property.

A paved access road to the property is proposed to extend from the proposed Twin Creeks
Subdivision located to the west of the subject site. Thus, the northern edge of the right of way
of this road (60 - foot wide right of way) served to define the southern limit of this wetlands
investigation. The northern boundary of the investigation was the southern edge of the right
of way of Middle Burnt Fork Road. Thus, the area of this investigation was confined to that
portion of the property that surrounds the northern branch of Robinson Creek, which
traverses the northern portion of the property. Due to the proposed presence of the access
road, the wetlands surrounding the southern branch of Robinson Creek were not delineated as

a part of this investigation.
The locations of the wetlands on this property are shown on Figure 3 - Wetlands Map.

The wetlands that were delineated are classified as “riverine wetlands.” This type of wetland is
typically located within floodplains and/or within riparian corridors and is associated with
stream channels. Water sources for the wetland plants come from overbank flow from the
adjacent stream (usually during the spring snow melt period) and from subsurface hydraulic
connections between the stream channel and the wetlands. These riverine wetlands on the
property have ultimate connectivity with the Bitterroot River (see Figure 1). Thus, it is highly
probable that the wetlands on this site are Waters of the US and “jurisdictional,” placing them
under the purview of regulations administered by the US Army Corp of Engineers.

3.1 Vegetation:

The field investigation was completed during the latter part of the dormant season for plants.
Thus, plant identification was somewhat difficult due to the lack of distinguishing plant features
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present. This was especially the case for the grasses and sedges in the understory layer.
However, despite these limitations, the majority of plants were able to be identified at least to
the genus level and in some cases to the species level. In all cases, the wetland indicator status
was able to be determined for the purpose of wetland delineation. An additional factor
hindering plant identification was due to impacts (extensive browsing and trampling) from

recent historic livestock grazing.

The dominant vegetation within the wetland areas was dominated by bentgrass, sedge species,
brome species, willow species (a few isolated clumps), reed canary grass, and cattails (in a few
isolated clumps). The dominant wetlands species are listed in Table |. The vegetation within
the wetlands areas was determined to be hydric vegetation as a majority of the dominant plant
species had a wetland indicator status of OBL, FACW, or FAC (See the notes in Table 1 for
definitions of these terms).

3.2 Soils:

The NRCS soil survey has mapped the soils on this property as consisting of Grayhorse silt
loam and Grayhorse - Allwitt Complex. The former soil type is as mapped by the NRCS is
found primarily in the southern 2/3s of the property and the latter type is located in the
northern 1/3 of the property nearest Middle Burnt Fork Road. Both of these soil types were
recently named by the NRCS and both tend to be high in organic matter and typically found
within floodplains. Grayhorse - Allwitt Complex soils are considered to be partially hydric,
while Grayhorse silt loam soils are considered to be non-hydric.

Several soil pits were dug within the investigated wetland area and also outside of the wetland
area. The soil pits were developed to a depth of approximately | to |.3 feet below the land
surface or, alternately, to refusal due to extensive cobbles, whichever occurred first. Soils
closest to the creek were found to be high in organic matter with few cobbles until the depth
exceed | foot at which extensive cobbles were encountered. Soils outside of the wetland area
were found to very high in cobbles at a depth of only few inches and penetrating beyond this
level was very difficult. It was of interest to find that the developed soil pits tended to mirror
the NRCS soils as previously described and mapped for this property (See Attachment B).
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Excavated soils within the wetland area exhibited reduced matrix and low chroma (7.5YR2.5/1)
and mottling (5YR 5/8). See Attachment C - Data Forms for additional field
documentation. Due to the low chroma and mottling, the soils within the wetland area were

determined to be hydric.

Excavated soils in the upland areas were characterized by a shallow organic layer to a depth of
3 to 4 inches and then extensive cobbles found in a matrix of lighter colored sand. No mottling
was noted in these soils. Soils in this area were deemed to be non-hydric.

3.3 Hydrology:

The riverine wetlands that were delineated on this property displayed connectivity to the north
branch of Robinson Creek. It was observed that the water source for these wetlands
originates in part from overbank flow from the adjacent creek. In addition, there are apparent
subsurface hydraulic connections between the creek channel and adjacent wetlands. The high
concentration of cobbles in the soil profile likely facilitates this subsurface connection.
Furthermore, the wetlands that are located to the south of the creek channel and extending
from the southeast to northwest appear to have subsurface sources of water that are located
farther to the east of the subject property. We did not try to further identify this source.

During the field investigation, positive indicators of wetland hydrology observed were the
obvious drainage pattern of the wetlands and the subsurface connectivity of the riverine
wetlands to the creek via the presence of extensive cobbles in the subsurface in concert with
evidence of mottling in the soil column in pits developed within the wetlands.

4.0 Functions and Values Assessment

The functions and values assessment was completed for the delineated jurisdictional wetlands
on this property. The Wetlands Assessment Form is found in Attachment D - Wetlands
Assessment Form. These wetlands were ranked as Category Il wetlands which describes
the wetlands as common, generally less diverse and often smaller that Category | and Il
wetlands (Berglund 1999). They are also highly disturbed due to a history of intense cattle
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grazing and trampling.
5.0 Conclusions and Recommmendations

The field investigation resulted in the delineation of jurisdicational riverine wetlands on both
the north and south sides of the north branch of Robertson Creek that traverses the northern
portion of the property. Approximately 3.1 acres of jurisdicational riverine wetlands were
delineated and these wetlands were ranked as Category lll wetlands during the functions and
values assessment. Riverine wetlands are typically located in floodplains and are associated with
stream channels. Water sources come from overbank flow from the adjacent stream and
subsurface hydraulic connections between the stream channel and adjacent wetlands. Category
IIl wetlands are considered to be relatively common wetlands within the watershed basin and
are generally less diverse and often smaller that Category | and Il wetlands (Berglund 1999).
The delineated wetlands were also highly disturbed due to intense cattle grazing and trampling
in the past and so received a relatively low ranking as to functions and values.

Due to the fact that the delineated wetlands are classified as jurisdictional, any crossing of the
wetlands with pipelines or roads will require a permit from the US Army Corps of Engineers.
However, any minor loss of wetlands due to these crossings will most likely not require any
mitigation due to the fact that the wetlands rank quite low in terms of functions and values.

It is recommended that future water production wells be located outside of the delineated
wetlands and that the wetlands be allowed to recover from their disturbance from cattle
grazing and trampling, thereby increasing their ecological functions and values over time. In
addition, avoidance of the wetlands is recommended. If pipelines from the proposed municipal
wells and reservoir are placed outside of the wetlands and within existing or proposed street
rights-of-way that avoid wetlands, then no permits from the US Army Corps of Engineers will

be required.
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Table |

Dominant Plant Species List |dentified within Riverine Wetland Area

Scientific Name

Common Name

Wetland Indicator *

Agrostis stolonifera Bentgrass FAC+
Bromus spp. Brome Species FACU
Carex spp Sedge Species FAC
Phalaris arundinacea Reed Canary Grass FACW
Sdlix spp. Willow Species FACW+
Typha latifolia Broad-leaf cattail OBL
Notes:

* Definition of Indicator Status (USFWS 1988):
FAC = Equally likely to occur in wetlands or non-wetlands (estimated probability 34% - 66%).
FACW = Usually occurs in wetlands (estimated probability 67% - 99%), but occasionally found in non-wetlands.

FACU = Usually occur in non-wetands (estimated probability 67% - 99%) but occasionally found in wetlands (estimated probability 1% -
33%).

OBL = Occur almost always (estimated probability > 99%) in wetlands under natural conditions.

A plus (+) indicates a frequency towards the wetter end of the category while a minus (-) indicates a frequency towards the drier end of the
category.
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SITE PHOTOQOS, Page 1:

Photo 1: This photograph shows an overall view of the wetlands portion of the
Stevensville Well Field Site as viewed from Middle Burnt Fork Road. The view here is
to the southeast with the Sapphire Mountains in the background. The vegetation in the
center of the photo consists of willows that define the location of the north branch of
Robertson Creek that traverses the property from east to west.



SITE PHOTOS, Page 2:

Photo 2: This image shows a close up view of the north branch of Robertson Creek that
traverses the northern portion of the Stevensville Well Field Site. The creek channel is
well defined with a gravel bottom. Note the presence of the willow in the upper right
hand corner of the photograph. The vegetation has been grazed and trampled by cattle,
which until recently were allowed to graze on the property.



SITE PHOTOS, Page 3:
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Photo 3: This image shows one of the depressional areas on the property that tend to
pond surface water during the spring wet season, thereby providing wetlands hydrology
for wetland plants. The view is to the southeast. The existing test well is visible in the
far right of this photo.



SITE PHOTOQOS, Page 4:

Photo 4: This image shows a view of another segment of the depressional area within the
jurisdictional wetlands on the property that contains remnants of cattails from the
previous growing season. Grazing and trampling by cattle is clearly evident in this photo.
The view here is to the north.



SITE PHOTOQOS, Page 5:

Photo 5: This image shows a close up view of the soil from the B1 horizon from Soil Pit
SP-1, which was developed within the wetland area (see Figure 3 for location). The
orange mottling is clearly visible in the soil indicating the presence of soil moisture
within the upper 12 of the soil column and resulting in the classification of the soil as a
hydric soil.
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Soil Map—Bitterroot Valley Area, Montana
(Stevensville Well Field)
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Soil Map—Bitterroot Valley Area, Montana
(Stevensville Well Field)
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Soil Map—Bitterroot Valley Area, Montana

Stevensville Well Field

Map Unit Legend

Bitterroot Valley Area, Montana (MT645)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
26B Grayhorse silt loam, 0 to 4 6.4 66.6%
percent slopes
143A Fairway-Grayhorse complex, 0 0.0 0.0%
to 2 percent slopes
148A Grayhorse-Allwit complex, 0 to 3.2 33.4%
2 percent slopes
Totals for Area of Interest (AOI) 9.6 100.0%
USDA  Natural Resources Web Soil Survey 2.0 2/26/2008
Conservation Service National Cooperative Soil Survey Page 3 of 3



Hydric Rating by Map Unit—Bitterroot Valley Area, Montana
(Stevensville Well Field Hydric Rating)
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Hydric Rating by Map Unit—Bitterroot Valley Area, Montana

(Stevensville Well Field Hydric Rating)
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Hydric Rating by Map Unit-Bitterroot Valley Area, Montana

Stevensville Well Field Hydric Rating

Hydric Rating by Map Unit

Hydric Rating by Map Unit— Summary by Map Unit — Bitterroot Valley Area, Montana
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

26B Grayhorse silt loam, 0 to | Not Hydric 6.4 66.6%
4 percent slopes

143A Fairway-Grayhorse Partially Hydric 0.0 0.0%
complex, 0 to 2
percent slopes

148A Grayhorse-Allwit Partially Hydric 3.2 33.4%
complex, 0 to 2
percent slopes

Totals for Area of Interest (AOI) 9.6 100.0%
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Hydric Rating by Map Unit-Bitterroot Valley Area, Montana Stevensville Well Field Hydric Rating

Description

This rating provides an indication of the proportion of the map unit that meets the
criteria for hydric soils. Map units that are dominantly made up of hydric soils may
have small areas, or inclusions, of nonhydric soils in the higher positions on the
landform, and map units dominantly made up of nonhydric soils may have
inclusions of hydric soils in the lower positions on the landform.

Hydric soils are defined by the National Technical Committee for Hydric Soils
(NTCHS) as soils that formed under conditions of saturation, flooding, or ponding
long enough during the growing season to develop anaerobic conditions in the
upper part (Federal Register, 1994). Under natural conditions, these soils are either
saturated or inundated long enough during the growing season to support the
growth and reproduction of hydrophytic vegetation.

The NTCHS definition identifies general soil properties that are associated with
wetness. In order to determine whether a specific soil is a hydric soil or nonhydric
soil, however, more specific information, such as information about the depth and
duration of the water table, is needed. Thus, criteria that identify those estimated
soil properties unique to hydric soils have been established (Federal Register,
2002). These criteria are used to identify map unit components that normally are
associated with wetlands. The criteria used are selected estimated soil properties
that are described in "Soil Taxonomy" (Soil Survey Staff, 1999) and "Keys to Soil
Taxonomy" (Soil Survey Staff, 2006) and in the "Soil Survey Manual" (Soil Survey
Division Staff, 1993).

If soils are wet enough for a long enough period of time to be considered hydric,
they should exhibit certain properties that can be easily observed in the field. These
visible properties are indicators of hydric soils. The indicators used to make onsite
determinations of hydric soils are specified in "Field Indicators of Hydric Soils in the
United States" (Hurt and Vasilas, 2006).

References:

Federal Register. July 13, 1994. Changes in hydric soils of the United States.
Federal Register. September 18, 2002. Hydric soils of the United States.

Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric
soils in the United States.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service.
U.S. Department of Agriculture Handbook 18.

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for
making and interpreting soil surveys. 2nd edition. Natural Resources Conservation
Service. U.S. Department of Agriculture Handbook 436.

Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of
Agriculture, Natural Resources Conservation Service.

Rating Options

Aggregation Method: Absence/Presence

USDA  Natural Resources Web Soil Survey 2.0 2/26/2008
Conservation Service National Cooperative Soil Survey Page 4 of 5



Hydric Rating by Map Unit-Bitterroot Valley Area, Montana

Stevensville Well Field Hydric Rating

Aggregation is the process by which a set of component attribute values is reduced
to a single value that represents the map unit as a whole.

A map unit is typically composed of one or more "components”. A component is
either some type of soil or some nonsoail entity, e.g., rock outcrop. For the attribute
being aggregated, the first step of the aggregation process is to derive one attribute
value for each of a map unit's components. From this set of component attributes,
the next step of the aggregation process derives a single value that represents the
map unit as a whole. Once a single value for each map unit is derived, a thematic
map for soil map units can be rendered. Aggregation must be done because, on
any soil map, map units are delineated but components are not.

For each of a map unit's components, a corresponding percent composition is
recorded. A percent composition of 60 indicates that the corresponding component
typically makes up approximately 60% of the map unit. Percent composition is a
critical factor in some, but not all, aggregation methods.

The aggregation method "Absence/Presence" returns a value that indicates if, for
all components of a map unit, a condition is always present, never present, partially
present, or whether the condition's presence or absence is unknown. The exact
phrases used for a particular attribute may vary from what is shown below.

"Always present" means that the corresponding condition is present in all of a map
unit's components.

"Never present" means that the corresponding condition is not present in any of a
map unit's components.

"Partially present" means that the corresponding condition is present in some but
not all of a map unit's components, or that the presence or absence of the
corresponding condition cannot be determined for one or more components of the
map unit.

"Unknown presence" means that for components where presence or absence can
be determined, the corresponding condition is never present, but the presence or
absence of the corresponding condition cannot be determined for one or more
components.

The result returned by this aggregation method quantifies the degree to which the
corresponding condition is present throughout the map unit.
Tie-break Rule: Lower

The tie-break rule indicates which value should be selected from a set of multiple
candidate values, or which value should be selected in the event of a percent
composition tie.

USDA
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Conservation Service National Cooperative Soil Survey
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: ProPoeEL EL- & (ﬁ&
Applicant/Owner: [P OF STEVENSOritl=
Investigator: __ (AMicthds = [enffeeriETT

23/6/08

Date: _ /
County: _ KAVALL,
State: M

Yes

Do Normal Circumstances exist on the site?
Is the site significantly disturbed (Atypical Situation)?

Community 1D: '

Transect 1D:

Is the area a potential Problem Area? Plot ID:
(If needed, explain on reverse.)
VEGETATION
D Strat| Indicat Dominant Plant Speci Strat Indicat
rarum ICATOr o] an an ecies ratum naicaior
1, S e s,
2, H FAT |
3, H- FRLIK 11,
4. A 12,
5. = M W 13,
6. — L ENF 14,
7. H#AL H OBL |
8. 18, _

8076

Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-).

Remarks: P’-—W /m(ﬁ ngpgo 7R9MPMED B7

OATHLE

HYDROLOGY

Wetland Hydrology Indicators:

___Recorded Data (Describe in Remarks):
Primary Indicators:

___ Stream, Lake, or Tide Gauge

___ Aernial Photographs __ Inundated
Other X Saturated in Upper 12 Inches
_¥ No Recorded Data Available __ Water Marks
. Drift Lines

___ Sediment Deposits
X _ Drainage Patterns in

Field Observations:
Secondary Indicators (2 or

Wetlands
more required):

Depth of Surface Water: / ‘2' (in.) _X_ Oxidized Root Channels in Upper 12 Inches
Water-Stained Leaves
Depth to Free Water in Pit (in.) X Local Soil Survey Data
___FAC-Neutral Test
Depth to Saturated Soit: / &- (in.} ___ Other (Explain in Remarks)

Remarks:

B2 Appendix B Blank and Example Data Forms



SOILS

(Series and Phase):

Drainage Class:

Taxonomy (Subgroup):

Map Unit Name mj#&2§ ’A—W’T MPLEK) 07}7 5%?&;
— -

Field Observations
Confirm Mapped Type? No

Profile Description:
Depth Mairix Color

inche: '/ izon (Munsell Moist)

Mottle Colors Motile Abundance/ Texture, Concretions,

Munsell Mot Size/Contrast tructure, ete,
m—3 o= Rz Mg

ff?v * T sm T Blbcic Jokin
- (4 E & iz Vds

Gy Zhoipy Lo
N

Hydric Soil Indicators:

_& Congcretions

__ Histosol
____ Histic Epipedon ____ High Organic Cantent in Surface Layer in Sandy Sails
____Sulfidic Odor ____Organic Streaking in Sandy Soils
Aquic Moisture Regime ____ Listed on Local Hydric Soils List
Reducing Conditions __ Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors ____ Other {Explain in Remarks)
Remarks:
WETLAND DETERMINATION

" (Circle)

§ex) No (Circle)
(Yeg No

(Ves ) No is this Sampling Point Within a Wetland? No

Hydrophytic Vegetation Present?
Wetland Hydrology Present?
Hydric Soils Present?

Remarks:

Approved by HQUSACE 3/92

Appendix B Blank and Example Data Forms B3
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

’ Project/Site: ?%P@S&b WL §ﬁ_ﬁ;‘* | Date: 0?/ é/ o8
Applicant/Owner: _ _[C2 N OF STEMESN SOl County: FAVALL,
Investigator: _ (&Xtiethhin J== pen =TT — State: MY
Do Normal Circumstances exist on the site? Yes Community ID:

Is the site significantly disturbed (Atypical Situation)? @ Transect ID:
Yes \No

Is the area a potential Problem Area? Plot ID:
(If needed, explain on reverse.) 67 "j_

VEGETATION _

Dominant Plant Species Stratym Indicgtor Dominant Plant Species Stratym __ Indicator

1, ENTS=—NGS ﬁ —ﬁ j< + 1.

2, ] - H T_ “ 10.

3. i FAC — | 11,

4, 12.

5. 13.

B. 14,

7. 15.

8. 16. .

. 2
Percent of Dominant Species that are OBL, FACW or FAC 4< '5'
" (excluding FAG-). 0, Y

R QA l%;w;rf CRAZED £ 7rANPU=D
Bi Ao = | ]

HYDROLOGY
___Recorded Data (Describe in Remarks): Wetland Hydrology Indicators:
____Stream, Lake, or Tide Gauge Primary Indicators:
rial Photographs ___lhundated
~~ _Other __ Saturated in Upper 12 Inches
—__ No Recorded Data Available __ Water Marks
____DriftLines B©El14
___ Sediment Deposits ( R p /;,:5:: @m
Field Observations: X Drainage Patterns in Wetlands )
Secondary Indicators (2 or more required):
Depth of Surface Water: (in.) __ Oxidized Root Channels in Upper 12 Inches
~ Water-Stained Leaves
Depth to Free Water in Pit: (in.) ___Local Soil Survey Data
__ FAC-Neutral Test
Depth to Saturated Soil: (in.) ___ Other (Explain in Remarks)

Remarks: - ’

B2 Appendix B Blank and Example Data Forms



SOILS

Map Unit Name %295 M\
(Series and Phase): m‘{; ;/WM Drainage Class:

Fieid Observations

. :-..;H.r-j

Confirm Mapped Type? Yes) No

Taxonomy {Subgroup):

Profile Descripti

Depth Matrix Color Mottle Colors NMottle Abundance/ Texture, Concrefions,
(inches} Horizon {Munsell Moist) (Munsell Moist) Size/Contrast Structure, etc

Huwine s o rrp- 2o

037 A
74" B PSRl (%) ey [ LT B
LM?#)”L’&BB&E;

“Resuaie o7 e e taerdue

Hydric Soil Indicators: ao%

Histosol ____Concretions
___ Histic Epipedon ___High Organic Content in Surface Layer in Sandy Sails .
___Suliidic Odor ___Organic Streaking in Sandy Soils '
___ Aquic Moisture Regime ___ Listed on Local Hydric Soils List N
___Reducing Conditions __ Listed on National Hydric Soils List
___ Gleyed ar Low-Chroma Colors ___ Other (Explain in Remarks)
L Remarks: I
WETLAND DETERMINATION I
Hydrophytic Vegetation Present? Ye: (Circle) " (Circle)
Wettand Hydrology Present? Ye .
Hydric Soils Present? Ye ts this Sampling Point Within a Wetland? Yes@ !

Remarks:

Approved by HQUSACE 3/92

Appendix B Blank and Example Data Forms B3




Wetlands Delineation Report

Town of Stevensville Well Field Site

ATTACHMENT D

WETLANDS FUNCTIONS &
VALUES ASSESSMENT FORM




MDT Montana Wetland Assessment Form (revised 5/25/1999
1. Project Name: EN 5 MLLE- %ELL ;/7E 2. Project #: Zé— o 41? Control #:) [(’/46(

83/20 /5 . .
3. Evaluation Date: Month/ Day/Year 4. Evaluator(s): Z&%Metlandslsne #(s): ﬁm& 5‘-'5'

6. Wetland Location(s): i. Legal: T rS; R@_ E or@ s 35 T NorS; R EorW;S ;

ii. Approx, Stationing or Mileposts: N
e U A B [ | thesT OF Fiitimpeciion o dasdil LAH= <&
== T EE ROAS
iii. Watershed: GPS Reference No. (if applies):
VER

Other Location Information:

8. Wetland size: (total acres) 3ﬁ A < (visually estimated)

7. a. Evaluating Agency:
(measured, e.g. by GPS [if applies])

b. Purpose of Evaluation:

1. etlands potentially affected by MDT project 9{

2. Mitigation wetlands; pre-construction 9. Assessment area: (AA, tot., ac., ét é (visually estimated)

3. Mitigation wetlands; post-construction see instructions on determining AA) (measured, e.g. by GPS [if applies])
4, Other

10. Classification of Wetland and Aquatic Habitats in AA (HGM according to Brinson, first col.; USFWS according to Cowardin [1979], remaining
cols.)

Modifier % of AA

S0

Water
Regime

c | F

Class

EM

Subsystem

(OPER, BERENN

HGM Class

RIE={=

System

==

(Abbreviations: system: Palustrine(P)/ Subsyst.: none/ Classes: Rock Bottom (RB ), Unconsolidated battom (UB ), Aquatic Bed (AB), Unconsolidated Shore (US ), Moss-ichen Wetland (ML),
Emergent Wetland (EM), Scrub-Shrub Wetland (SS), Forested Wetland (FO)/ Systemn: Lacustrine (L)/, Subsyst.: Limnetic (2)/ Classes: RB, UB, AB/ Subsystem: Littoral (4)/ Classes: RB, UB, AB,
US, EM/ System: Riverine (RY Subsyst.: Lower Perennial (2)/ Classes: RB, UB, AB, US, EM/ Subsystem: Upper Perennial (3)/ Classes: RB, UB, AB, US/ Water Regimes: Permanently Flooded (H),
Intermittently Exposed (G), Semipermanently Flooded (F), Seasonally Flooded (C), Saturated (B), Temporarily Flooded (A), Intermittently Flaoded {J) Modifiers: Excavated (E), Impounded (J), Diked
(D), Partly Drained (PD), Farmed (F), Artificial (A} HGM Classes: Riverine, Depressional, Siope, Mineral Soil Flats, Organic Sail Flats, Lacustrine Fringe

11. Estimated relative abundance: (of similarly classified sites within the same Major shed Basin, see definitions)
(Circle one) Unknown Rare Common Abundant

Comments:

412. General condition of AA:
i. Regarding disturbance: (use matrix below to determine [circle] appropriate response)
Conditions within AA Predominant conditions adjacent to (within 500 feet of) AA

Land managed in predominantly
natura!l state; is not grazed, hayed,
logged, or otherwise converted;,
dees not contain roads or buildings.

Land not cultivated, but moderately
grazed or hayed or selectively
logged; or has baen subject to minor
clearing; contains few roads or

Land cultivated or heavily grazed or logged;

subject to substantiai fill placement, grading,
clearing, or hydrological atteration; high road
or building density.

buildings.
low disturbance

low disturbance moderate disturbance

AA occurs and is managed in predominantly natural state; is not
grazed, hayed, logged, or otherwise converted; does not cantain
roads or occupied buildings.
AA not cultivated, but moderately grazed or hayed or selectively moderate disturbance
logged, or has been subject to relatively minor clearing, fill placement,

or hydrological alteration; contains few roads or buildings.

AA cultivated or heavily grazed or logged; subject to refatively

substantial fitl placement, grading, clearing, or hydrological alteration;

high road_or building density.
Comments: (types of disturbance, intensity, season, etc.): H ’éﬂﬁ' CtbzE>S £ m P> )%7 A=

ii. Prominent weedy, alien, & introduced species (including those not domesticated, feral): (list)

ENAPLOEER
iii. Provide brief descriptive summary of AA and surrounding land use/habitat: AL/A,#_L MZ—ED PMH% LANN
SUrRUnSED BY ,L;L/Z@H—Lj I =N PAérwgé(/% £ SANkIL

moderate disturbance high disturbance

high disturbance high disturbance




13. Structural Diversity: (based on number of "Cowardin" vegetated classes present [do not include unvegetated classes], see #10 above)

# of “Cowardin” vegetated classes present in AA (see #10) 2 3 vegetated classes (or | 2 vegetated classes < 1 vegetated class
> 2 if one is forested) (or 1 if forested)
Rating (circle) High CT Moderate ) Low
Comments:

SECTION PERTAINING to FUNCTIONS & VALUES ASSESSMENT

14A. Habitat for Federally Listed or Proposed Threatened or Endangered Plants or Animals:

I.  AAis Documented (D) or Suspected (S) to contain (circle one based on definitions contained in instructions):
Primary or critical habitat (list species) D S
Secondary habitat (list species) D S / ;
incidental habitat (list species) o(®) BUL. ~tgot T é JTUVENRILES M’-{)

i DS

No usable habitat

Il. Rating (use the conclusions from i above and the matrix below to arrive at [circle] the functional points and rating [H = high, M = moderate, orL =
low] for this function)

Highest Habitat Level doc./primary sus/primary doc./secondary | sus./secondary | doc./incidenta | sus./incidental None
i o
=
Functional Points and 1(H) 9 (H) .8 (M) 7 (M) S (L) C l::(y 0{L)
Rating J

Sources for documented use (e.g. observations, records, etc):

14B. Habitat for plant or animals rated S$1, S2, or $3 by the Montana Natural Heritage Program: (not including species listed in14A above)
i. AAis Documented (D) or Suspected (S) to contain (circle one based on definitions contained in instructions):

Primary or critical habitat (list species) DS

Secondary habitat (list species) D

Incidental habitat (list species) D é WEST slare= ZUT 1 HZ0AT WKSWE—M =S
No usable habitat DS CD(‘#LI{

. Rating (use the conclusions from i above and the matrix below to arrive at [circle] the functional points and rating [H = high, M = moderate, or L =

low] for this function)
Highest Habitat Level doc./primary sus/primary doc./secondary | sus./secondary | doc.fincidenta | sus./incidental None
| J—
Functional Points and 1(H) 8 (H) 7 (M) .6 (M) 2 (L) < (L) ’ 0 (L)
Rating \.

Sources for documented use (e.g. observations, records, etc.):

14C. General Wildlife Habitat Rating:
i. Evidence of overall wildlife use in the AA (circle substantial, moderate, or low based on supporting evidence):

Substantial (based on any of the following [check]): based on any of the following {check]):
observations of abundant wildlife #'s or high species diversity (during any period) I_/ew orno wildlife observations during peak use periods
abundant wildlife sign such as scat, tracks, nest structures, game trails, etc. 27 little to no wildlife sign

presence of extremely limiting habitat features not available in the surrounding area & sparse adjacent upland food sources

interviews with local biclogists with knowledge of the AA __ interviews with local biologists with knowledge of the AA

Moderate (based on any of the following [check]):
observations of scattered wildlife groups or individuals or relatively few species during peak periods
common occurrence of wildlife sign such as scat, tracks, nest structures, game trails, etc.
adequate adjacent upland food sources
interviews with local biologists with knowledge of the AA




ii. Wildlife habitat features (working from top to bottom, circle appropriate AA attributes in matrix to arrive at exceptional (E), high (H), moderate (M),
orlow (L) rating. Structural diversity is from #13. For class cover to be considered evenly distributed, vegetated classes must be within 20% of each
other in terms of their percent composition of the AA (see #10). Abbreviations for surface water durations are as foliows: P/P = permanent/perennial;
S/I = seasonal/intermittent; T/E = temporary/ephemeral; and A = absent [see instructions for further definitions of these terms). N

Structural diversity (see High Moderate ( Low )
#13)

Class cover distribution Even Uneven Even Uneven ( Even )
(all vegetated classes)

Duration of surface PP | SN | TIE ’A P/P { S| Tl |A|PP | SN | TIE |Al PP |SI | TE|A PF\ S/H | TE | A
water in > 10% of AA

Low disturbance at AA E E E H E E H Hi E H H M E H M M| E H M M
(see #12i)

Moderate disturbance H H H H H H H M| H H M M H M M L] H M L L
at AA (see #12i)

High disturbance at AA M M M Li M M L L M M [ L LI M L L L\I:/ L L L
(see #12i)

iti. Rating (use the conclusions from i and ii above and the matrix below to arrive at [circle] the functiona! points and rating [E = exceptional, H = high,
M = moderate, or L = low] for this function)

Evidence of wildlife use (i) Wildlife habitat features rating (ii)
Exceptional High Moderate ( W
Substantial 1(E) 9 H .8 (H) 7 (M)
Moderate .9 (H) 7 (M) .5 (M) 3()
Minimal ] 6 (M) 4 (M) 2(L) A J
| — i

B«f CATH =
h(NG—

14D. General Fish/Aquatic Habitat Rating: (Assess this function if the AA is used by fish or the existing situation is “correctable” such that the AA
could be used by fish [i.e., fish use is precluded by perched culvert or other barrier, etc.]. If the AA is not or was not historically used by fish due to lack
of habitat, excessive gradient, etc., circle NA here and proceed to the next function. If fish use occurs in the AA but is not desired from a resource
management perspective [such as fish use within an irrigation canal], then Habitat Quality [i below] should be marked as “Low”, applied accordingly in ii

below; and noted ih the comments.)
i.  Habitat Quality (circle appropriate AA attributes in matrix to arrive at exceptional (E), high (H), moderate (M), or low (L) quality rating.

Comments: Awélﬁfawg PW L2 EL= = MPM-’E_D

| Duration of surface water in AA Permanent / Perennial Seasonal / intermittent Temporary / Ephemeral
Cover - % of waterbody in AA containing cover objects such | >25% | 10-25% | <10% | >25% | 10-25% | <10% | >25% | 10-25% <10%
as submerged logs, large rocks & boulders, overhanging
banks, floating-leaved vegetation, etfc.
Shading - >75% of streambank or shareline within AA E E H H H M M M M
contains riparian or wetland scrub-shrub or forested
communities
Shading — 50 to 75% of streambank or shoreline within AA H H M M M M M L L
contains rip. or wetland scrub-shrub or forested
communities
Shading - < 50% of streambank or shoreline within AA H M M M L L L L L
contains rip. or wetland scrub-shrub or forested \../
communities ]

ii. Modified Habitat Quality (Circle the appropriate response to the following question. If answer is Y, then reduce rating in i above by one level [E =
H H=M M=L L=L]). Isfish use of the AA precluded or significantly reduced by a culvert, dike, or other man-made structure or activity or is the
waterbody included on the list of waterbodies in need of TMDL development with listed "Probable Impaired Uses> {1g cold or warm water
fishery or aquatic life suppbrt?Y N Modified habitat quality rating = (circle) E H M w

Rating (use the conclusions from i and ii above and the matrix below to arrive at {circle] the functional points and rating [E = exceptional, H = high,

iif.
M=

moderate, or L = low] for this function)

Types of fish known or Modified Habitat Quality (ii)
suspected within AA Exceptional High Moderate  Ltow )
Native game fish 1 (E) 9 (H) 7 (M) B0
Introduced game fish .8 (H) .8 (H) .6 (M) .4 (M)
Non-game fish 7 (M) ] 6 5w 3(L)
[ No fish 5 (M) 3 (L) 2(L) 10
\ﬁ"‘

Comments: ‘No Fsl WeEr= COBSERUVEN It TH= 47721::—.34.)/\



14E. Flood Attenuation: (applies only to wetlands subject to flooding via in-channel or overbank flow. If wetlands in AA are not flooded from in-
channel or overbank flow, circle NA here and proceed to next function.)

i. Rating (working from top to bottom, use the matrix below to arrive at [circle] the functional points and rating [H = high, M = moderate, or L = low] for
this function) o

[ Estimated wetland area in AA subject to periodic flooding > 10 acres (<10, >2 acres ) <2 acres
% of flooded wetland classified as forested, scrub/shrub, or 75% | 25-75% | <25% | 75% <25% 75% 25-75% | <25%
both
AA contains no outlet or restricted outlet 1(H) .9(H) B6(M) | .8(H) 7(H) (.5(_M;j .4(M) 3(L) 2(L)
AA contains unrestricted outlet _9(H) .8(H) S | 7(H) M | 3W) | 3L 2(L) (L)

f. Are residences, businesses, or other features which may be significantly damaged by floods located within 0.5 miles downstream of the AA (circle)?

ments: 6%%" QHEER b= BUBRT BEi= YA LojLe Jimi— Frow
ONUsE: Yleomine OF @WETL AN A=)

14F. Short and Long Term Surface Water Storage: (Applies to wetlands that flood or pond from overbank or in-channel flow, precipitation, upland
surface flow, or groundwater flow. If no wetlands in the AA are subject to flooding or ponding, circle NA here and proceed with the evaluation.)

i. Rating (working from top to bottom, use the matrix below to arrive at [circle] the functional points and rating [H = high, M = moderate, or L = low]} for
this function. Abbreviations for surface water durations are as follows: P/P = permanent/perennial; S/l = seasonal/intermittent; and T/E =

temporary/ephemeral [see instructions for further definitions of these terms).) TN
Estimated maximum acre feet of water contained in wetlands >5 acre feet <5, >1 acre feet @_fy
within the AA that are subject to periodic fiooding or ponding ) 2

Duration of surface water at wetlands within the AA P/P S/l T/E P/P Si T/E P/P S/ T/E
Wetlands in AA flood or pond > 5 out of 10 years 1(H) 9(H) 8(H) .8(H) B(M) 5(M) . | =3 2(L)
Wetlands in AA flood or pond < 5 out of 10 years .8(H) .8(H) M) | 7(M) 5(M) AM) (3L _2_(|=)_, L)

- .
Comments: A L ALVERT UHbEE. MdDEE BUlkr ¥kmle RoAD Wi LIMIT Llow
loup Ohns= Fookine OF [PEsiad> AZQ £

14G. Sediment/Nutrient/Toxicant Retention and Removal: (Applies to wetlands with patential to receive excess sediments, nutrients, or toxicants
through influx of surface or ground water or direct input. If no wetlands in the AA are subject to such input, circle NA here and proceed with the

evaluation.}

i. Rating (working from top to bottom, use the matrix below to arrive at [circle] the functional points and rating [H = high, M = moderate, or L = low] for
this function.

Sediment, nutrient, and toxicant AA receives or surrounding land use with potential Waterbody on MDEQ list of waterbodies in need of
input levels within AA to deliver low to moderate levels of sediments, TMDL development for “probable causes” related to
nutrients, or compounds such that other functions sediment, nutrients, or toxicants or AA receives or
are not substantially impaired. Minor sedimentation, | surrounding land use with potential to deliver high levels
sources of nutrients or toxicants, or signs of of sediments, nutrients, or compounds such that other
eutrophication present. functions are substantially impaired. Major

sedimentation, sources of nutrients or toxicants, or signs
of eutrophication present.

% cover of wetland vegetation in AA 270% <70%, "\ >70% . <70%
Evidence of flooding or ponding in Yes No Yes Nhlg_/ Yes No Yes No
AA

AA contains no or restricted outlet | 1 (H) 8 (H) 7 (M) [y 5 (M) 4 (M) 3 2(L)
AA contains unrestricted outlet .9(H) .7 (M) .6 (M) 4 (M) .4 (M) 3 (L) 2(L) A (L)

Comments: MOBSE-£2 dﬂ«méﬁmzas Zxkr-ééb; ! a’ Brrtpd CAL) BE

14H Sediment/Shdreline Stabilization: (applies only if AA occurs on or within the banks or a river, stream, or other natural or man-made drainage, or
on the shoreline of a standing water body which is subject to wave action. If does not apply, circle NA here and proceed to next function)

i. Rating (working from top to bottom, use the matrix below to arrive at [circle] the functional points and rating [E = exceptional, H = high, M =
moderate, or L = low] for this function.

% Cover of wetland streambank or Duration of surface water adjacent to rooted vegetation

shoreline by species with deep, permanent / perennial seasonal / intermittent Temporary / ephemeral
binding rootmasses

> 65% 1 (H) .8 (H) .7 (M)

35-64% Z(\M) .6 (M) 5 (M)

< 35% JEY( ) 2(L) (D)

S RUETLS Mo ST (e AsTrond



141. Production Export/Food Chain Support:

i. Rating (working from top to bottom, use the matrix below to arrive at [circle] the functional points and rating [H = high, M = moderate, or L = low] for
this function. Factor A = acreage of vegetated component in the AA; Factor B = structural diversity rating from #13; Factor C = whether or not the AA
contains a surface or subsurface outlet; the final three rows pertain o duration of surface water in the AA, where P/P = permanent/perennial; S/l =
seasonal/intermittent; T/E /A= temporary/ephemeral or absent [see instructinns for further definitions of these terms].)

A Vegetated component >5 acres < Vegetated ent 1-5 acres ) Vegetated component <1 acre

B High Moderate Low High erate Low High Moderate . Low

C Yes No Yes No Yes No Yes No No Yes No Yes No Yes No Yes No
P/P 1H .9H .9H .8H .8H TM .9H .8H Y .8H 7M .M .6M M .6M .6M .4M 4M 3L
S/l .8H .8H .8H M | 7M .6M .8H 7M - .6M .6M .5M 6M .5M .5M 3L 3L 2L
T/E! .8H M TM .6M | 6M .5M M .6M .6M 5M .5M AM .5M .4M 4M 2L 2L L
A

Comments:

14J. Groundwater Discharge/Recharge: (Check the indicators in i & ii belowthat apply to the AA)
i. Discharge Indicators ii. Recharge Indicators

____Springs are known or observed ¥~ _Permeable substrate present without underlying impeding layer
___Vegetation growing during dormant season/drought ___Wetland contains inlet but no outlet
__ Wetland occurs at the toe of a natural slope ___ Other

___Seeps are present at the wetland edge

___AA permanently flooded during drought periods

___Wetland contains an outlet, but no inlet

___Other
iii. Rating: Use the information from i and ii above and the table below to arrive at [circle] the functional points and rating [H = high, L = low] for this
function.

Criteria Functional Points and Rating
AA is known Discharge/Recharge area or one or more indicators of D/R present 1 (H)
No Discharge/Recharge indicators present (- | (L) )
Available Discharge/Recharge information inadequate to rate AA D/R potential N/A (Unknown)

Comments:

14K. Uniqueness: -
i. Rating (working from top to bottom, use the matrix below to arrive at [¢circle] the functional points and rating [H = high, M = moderate, or L = low] for

this function.

Replacement potential , AA contains fen, bog, warm springs or | AA does not contain previously cited | AA does not contain previously
mature (>80 yr-old) forested wetland rare types and structural diversity cited rare types or associations
or plant association listed as “S1” by (#13) is high or contains plant and structural diversity (#13) is

the MNHP association listed as “S2” by the low-moderate
MNHP

Estimated relative abundance rare common | abundant rare commo abundant rare commo | abundant

(#11) n n

Low disturbance at AA (#121) 1 (H) .9 (H) .8 (H) 8 (H) .6 (M) 5 (M) .5 (M) 4 (M) 3 (L)

| Moderate disturbance at AA (#12i) S H) .8 (H) 7 (M) 7 (M) S (M) A4 (M) 4 (M) YRy 2(L)

High disturbance at AA (#12i) .8 (H) 7 (M) 6 (M .6 (M) A4 (M) 3L 3L 20 ) A (L)

S —
Comments:

14L. Recreation/Education Potential: i. Is the AA a known rec./ed. site: (circle) Y@(If yes, rate as [circle] High [1] and go to ii; if no go to iii)
ii. Check categories that apply to the AA: ____ Educational/scientific study; _ Consumptive rec.; ___ Non-consumptiye rec.; __ Other
iii. Based on the location, diversity, size, and other site attributes, is there strong potential for rec./ed. use? Y@
(If yes, go to ii, then proceed to iv; if no, then rate as [circle] Low [0.1])
iv. Rating (use the matrix below to arrive at [circle] the functional points and rating [H = high, M = moderate, or L = low] for this function.

Ownership Disturbance at AA (#12i)

low moderate high
public ownership 1(H) 5 (M) -2}
private ownership 7 (M) 3L C 1L )

I
Comments:




FUNCTION & VALUE SUMMARY & OVERALL RATING

L. Recreation/Education Potential

Function & Value Variables Rating Actual Possible | Functional Units;
Functional | Function | (Actual Points x Estimated AA
Points al Points | Acreage)

A. Listed/Proposed T&E Species Habitat L o3 1

B. MT Natural Heritage Program Species Habitat - O. / 1

C. General Wildlife Habitat l- 0 . / 1

D. General Fish/Aquatic Habitat L Ol / O»?

E. Flood Attenuation /n O ,,ﬁ/ C’:f

F. Short and Long Term Surface Water Storage L d; ? 0. %

G. Sediment/Nutrient/Toxicant Removal m 0 » «7 a 4 9'

H. Sediment/Shoreline Stabilization L &/ 2 l

). Production Export/Food Chain Support M 0' 6 1

J._Groundwater Discharge/Recharge - o,/ 1

K. Uniqueness [~ O, R 1

.~ o/ |,

Totals:

J.

2.9

299 = 3¢%

OVERALL ANALYSIS AREA (AA) RATING: (Circle appropriate category based on the criteria outlined below)

1 II@IV

Category | Wetland: (Must satisfy one of the following criteria; if does not meet criteria, go to Category )
Score of 1 functional point for Listed/Proposed Threatened or Endangered Species; or
Score of 1 functional point for Uniqueness; or
Score of 1 functional point for Flood Attenuation and answer to Question 14E.ii is "yes"; or
Total actual functional points > 80% (round to nearest whole #) of total possible functional points.

Category V)

Category Il Wetland: (Criteria for Category | not satisfied and meets any one of the following criteria; if not satisfied, go to

Score of 1 functional point for Species Rated S1, S2, or S3 by the MT Natural Heritage Program; or
Score of .9 or 1 functional point for General Wildlife Habitat; or
Score of .9 or 1 functional point for General Fish/Aquatic Habitat; or
"High" to “Exceptional” ratings for both General Wildlife Habitat and General Fish/Aquatic Habitat; or
Score of .9 functional point for Uniqueness; or

—_—,_,.IetaLActaahEunctional Points > 65% (round to nearest whole #) of total possible functional points.
v
Category Ill Wetland: (Criteria for Categories |, Il or iV not satism

criteria go to Category 111}
"Low" rating for Uniqueness; and

"Low" rating for Production Export/FFood Chain Support; and
Total actual functional points < 30% (round to nearest whole #) of total possible functional points

Category IV Wetland: (Criteria for Categories | or I} are not satisfied and all of the following criteria are met; if does not satisfy
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MONTANA WELL LOG REPORT

This well log reports the activities of a licensed Montana well driller,
serves as the official record of work done within the borehole and casing,
and describes the amount of water encountered. This report is complied
electronically from the contents of the Ground-Water Information Center
(GWIC) database for this site. Acquiring water rights is the well owner's
responsibility and is NOT accomplished by the filing of this report.

Other Options

Plot this site on a topographic map
View scanned well log (6/9/2008 6:59:38 PM)

NOTICE >>

This well has been deepened by GWIC Id 243996.

<< NOTICE

Site Name: CITY OF STEVENSVILLE
GWIC Id: 60163

Section 1: Well Owner
Owner Name

CITY OF STEVENSVILLE
Mailing Address

City State Zip Code
STEVENSVILLE MT 59670
Section 2: Location

Township Range Section Quarter Sections

09N 20W 27
County Geocode

RAVALLI

Latitude Longitude Geomethod Datum

46.5123 114.0925 MAP NAD27

Altitude Method Datum Date

Addition Block Lot
Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)
Section 4: Type of Work
Drilling Method:
Section 5: Well Completion Date
Date well completed: Sunday, April 08, 1956
Section 6: Well Construction Details
Borehole dimensions
From|To |Diameter

-1]115 10
Casin

Wall Pressure
From [To |Diameter |Thickness |Rating Joint |Type
-1 115|110 STEEL
Completion (Perf/Screen)
# of Size of

From|To |Diameter|Openings|Openings|Description
115 |115]10 OPEN BOTTOM

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

http://mbmeggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?egwicid=60163&agen...

Section 7: Well Test Data

Total Depth: 115
Static Water Level:
Water Temperature:

Air Test *

_70 gpm with drill stem set at _ feet for _ hours.
Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 100 feet.

* During the well test the discharge rate shall be as uniform
as possible. This rate may or may not be the sustainable yield
of the well. Sustainable yield does not include the reservoir of
the well casing.

Section 8: Remarks

Section 9: Well Log
Geologic Source
Unassigned
From |To Description
0 2]SOIL
2 17|HEAVY GRAVEL
17 25|LITTLE WATER SAND AND GRAVEL
25 40|HEAVING SAND LITTLE WATER
40 67|GRAY CLAY
67 75|DECOMPOSED GRANITE WATER
75] 105|HEAVING SAND
105] 110|RED CLAY
110] 115|MED-COARSE SAND WATER CLAY UNDERNEATH

Driller Certification
All work performed and reported in this well log is in
compliance with the Montana well construction standards.
This report is true to the best of my knowledge.
Name: JOHN FARRELL

Company:

License No: WWC-
Date

Completed: 4/8/1956

8/31/2009
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MONTANA WELL LOG REPORT

This well log reports the activities of a licensed Montana well driller,
serves as the official record of work done within the borehole and casing,
and describes the amount of water encountered. This report is complied
electronically from the contents of the Ground-Water Information Center
(GWIC) database for this site. Acquiring water rights is the well owner's
responsibility and is NOT accomplished by the filing of this report.

Other Options

Plot this site on a topographic map
View scanned well log (6/9/2008 7:07:20 PM)

NOTICE >>

This well deepens GWIC Id 60163.

<< NOTICE

Site Name: CITY OF STEVENSVILLE
GWIC Id: 243996

Section 1: Well Owner
Owner Name

CITY OF STEVENSVILLE
Mailing Address

City State Zip Code
STEVENSVILLE MT 59870
Section 2: Location

Township Range Section Quarter Sections

09N 20W 27 SE"a SEVa NW'a NEV4
County Geocode
RAVALLI
Latitude Longitude Geomethod Datum
46.512452 114.094126 TRS-SEC NAD83
Altitude Method Datum Date

Addition Block Lot
Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)
Section 4: Type of Work
Drilling Method: CHURN DRILL
Section 5: Well Completion Date
Date well completed: Friday, March 01, 1957
Section 6: Well Construction Details
Borehole dimensions
From|To |Diameter

117)412 10
Casin

Wall Pressure
From|To |Diameter|Thickness|Rating |Joint Type
0 455]10 WELDED|STEEL
Completion (Perf/Screen)
# of Size of

From|To |Diameter|Openings|Openings|Description
362 |370]10 16 1X3/8 DRILLED HOLES

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Section 7: Well Test Data

Total Depth: 460
Static Water Level: 30
Water Temperature:

Air Test *

400 gpm with drill stem set at _100 feet for 12 hours.
Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level _ feet.

* During the well test the discharge rate shall be as uniform
as possible. This rate may or may not be the sustainable yield
of the well. Sustainable yield does not include the reservoir of
the well casing.

Section 8: Remarks

Section 9: Well Log
Geologic Source
Unassigned
From |To Description

117] 130]CLAY AND SAND

130] 131JGRAVEL AND SAND

131] 140JCLAY AND SAND

140] 141)JGRAVEL SAND AND WATER

141] 150JCLAY AND SAND

150] 164]SAND SOME CLAY

164] 174)]SAND SMALL HEAVING GRAVEL
174] 178]JHARD CLAY AND GRIT

178] 190|BROWN CLAY WITH GRIT

190] 219JGRANITE SOME CLAY

219] 231|CLAY MIXED WITH GRAVEL

231] 239|GRAVEL SOME CLAY
239] 275|CLAY WITH GRIT

275] 284|GRANITE

284] 305|CLAY WITH GRIT

Driller Certification
All work performed and reported in this well log is in
compliance with the Montana well construction standards.
This report is true to the best of my knowledge.
Name: GLENN CAMP

Company:

License No: WWC-7
Date

Completed: 3/1/1957

http://mbmeggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?egwicid=243996 & age...

8/31/2009
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Site Name: CITY OF STEVENSVILLE
GWIC Id: 243996
Additional Lithology Records
From To Description
305 314|GRANITE
314 319|CLAY
319 324|GRANITE
324 330|SAND SMALL GRAVEL
330 344|SAND
344 347|PEAT
347 350|CLAY
350 357|CLAY
357 370]SAND WITH GRAVEL
370 380|CLAY
380 389|GRAVEL AND SAND
389 412|CLAY
412 413|GRANITE
413 416|CLAY
416 417|GRANITE
417 427|CLAY
427 428|MEALY SAND
428 434|GRANITE
434 438|CLAY AND SAND
438 440|SAND
440 453|GRANITE
453 460|CLAY SAND
460 460|CLAY AND SAND

http://mbmeggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?egwicid=243996 & age...

Page 2 of 2

8/31/2009
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MONTANA WELL LOG REPORT

This well log reports the activities of a licensed Montana well driller,
serves as the official record of work done within the borehole and casing,
and describes the amount of water encountered. This report is complied
electronically from the contents of the Ground-Water Information Center
(GWIC) database for this site. Acquiring water rights is the well owner's
responsibility and is NOT accomplished by the filing of this report.

Other Options

Plot this site on a topographic map
View scanned well log (6/9/2008 6:58:37 PM)

Site Name: CITY OF STEVENSVILLE
GWIC Id: 60148

Section 1: Well Owner

Owner Name
CITY OF STEVENSVILLE
Mailing Address

City State Zip Code
STEVENSVILLE MT 59870
Section 2: Location
Township Range Section Quarter Sections
09N 20W 27
County Geocode
RAVALLI
Latitude Longitude Geomethod Datum
46.508363 114.098902 TRS-SEC NAD83
Altitude Method Datum Date
Addition Block Lot

Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)

Section 4: Type of Work
Drilling Method: CABLE

Section 5: Well Completion Date
Date well completed: Friday, September 13, 1974

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.
Casin

Wall Pressure
From|To|Diameter|Thickness|Rating

0 5216
Completion (Perf/Screen)
# of Size of
From|To|Diameter|Openings|Openings |Description
37 |52]6 5IN SLOTS
Annular Space (Seal/Grout/Packer)

Cont.
From|To|Description|Fed?
0 35|NATURAL

Joint|Type
STEEL

http://mbmeggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?egwicid=60148&agen...

Section 7: Well Test Data

Total Depth: 52
Static Water Level: 9
Water Temperature:

Bailer Test *

_70 gpm with _ feet of drawdown after 9 hours.
Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 30 feet.

* During the well test the discharge rate shall be as uniform
as possible. This rate may or may not be the sustainable yield
of the well. Sustainable yield does not include the reservoir of
the well casing.

Section 8: Remarks
PINES DRILLING FILE NO: 33

Section 9: Well Log
Geologic Source
Unassigned
From |To Description
0 1|TOPSOIL
1 12|SAND GRAVEL BOULDERS DARK BROWN
12 39|SAND GRAVEL CLAY INTERMITTANT LAYERS TAN
39 50|PEA GRAVEL & SAND TIGHT WB
50 53|CLAY GREY

Driller Certification
All work performed and reported in this well log is in
compliance with the Montana well construction standards.
This report is true to the best of my knowledge.

Name:

Company: PINES
License No: WWC-62
Date

Completed: 2/1%/1974

8/31/2009
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MONTANA WELL LOG REPORT

This well log reports the activities of a licensed Montana well driller,
serves as the official record of work done within the borehole and casing,
and describes the amount of water encountered. This report is complied
electronically from the contents of the Ground-Water Information Center
(GWIC) database for this site. Acquiring water rights is the well owner's
responsibility and is NOT accomplished by the filing of this report.

Other Options

Plot this site on a topographic map
View scanned well log (6/9/2008 7:16:45 PM)

Site Name: CITY OF STEVENSVILLE - WELL 3
GWIC Id: 60170
DNRC Water Right: P007286-00

Section 1: Well Owner
Owner Name

CITY OF STEVENSVILLE
Mailing Address

City State Zip Code
STEVENSVILLE MT 59870
Section 2: Location
Township Range Section Quarter Sections
09N 20W 27 SEVs SEVa NWVs SEV4
County Geocode

RAVALLI

Latitude Longitude Geomethod Datum

46.505 114.0948 MAP NAD27

Altitude Method Datum Date
Addition Block Lot
Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)
Section 4: Type of Work
Drilling Method: CHURN
Section 5: Well Completion Date
Date well completed: Tuesday, February 13, 1968
Section 6: Well Construction Details
Borehole dimensions
From|To|Diameter
0] 56 8
Casin
Wall Pressure
From|To|Diameter|Thickness|Rating |Joint|Type
0 56 |8 32 LB STEEL
Completion (Perf/Screen)
# of Size of

From |To |Diameter |Openings |Openings |Description
36 56 |6 1/4 X 4 HOLES

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

http://mbmeggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?egwicid=60170&agen...

Section 7: Well Test Data

Total Depth: 56
Static Water Level: 30
Water Temperature:

Bailer Test *

300 gpm with _ feet of drawdown after .3 hours.
Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 36 feet.

* During the well test the discharge rate shall be as uniform
as possible. This rate may or may not be the sustainable yield
of the well. Sustainable yield does not include the reservoir of
the well casing.

Section 8: Remarks

Section 9: Well Log
Geologic Source
Unassigned
From |To Description

0 1|JTOPSOIL
1 10]SAND GRAVEL

SAND GRAVEL LARGE GLACIAL BOULDERS
TIGHT PRESSED

29 56|SAND GRAVEL LOOSE WB

10 2

[<e]

Driller Certification
All work performed and reported in this well log is in
compliance with the Montana well construction standards.
This report is true to the best of my knowledge.

Name:

Company: RAVALLI DRILLING
License No: WWC-62
Date

Completed: 2/13/1968

8/31/2009
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September 16, 1996

The Honorable William Meisner
Mayor of Stevensville

219 College Street

Stevensville, MT 59870

RE: Public Fire Protection
Stevensville, Ravalli County, Montana

Dear Mayor Meisner:

We wish to thank you, Fire Chief Bob Summers, Water Superintendent Bruce Park, and
others for the cooperation given to our representative during our recent survey. We have
completed ovr evaluation of the fire insurance classification for your town and advise that
the protection class has improved to 5.

Formerly Class 6 applied; the new classification will result in a decrease in the property
insurance premium calculations for many insured conunercial propertics within the town.
The new classification will be effective November ], 1996.

The purpose of owr visit was to gather information needed to determine a fire insurance
clagsification that may be used in the calculation of property insurance premiums. This
swrvey was not conducted for property loss prevention or life safety purposes and no life
safety or property loss prevention recommendations will be made.

The change from Class 6 to Class 5 does not affect property insurance premium
calculations for sprinklered properties or residential occupancies insured under
Homeowners type policies and some other special schedule surveyed property. The
change will affect typical mercantile properties to a degree depending upon (he type of
building construction, the hazard of occupancy and other property insurance premjum
calculation factors. The overall cffect is usually about -11% for wood frame and
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September 16, 1996 -2- Meisner

-11% for masonry and non-combustible buildings, and -11% for fire resistive building
construction, owever, variations in construction, occupancy and private protection can
result in increases or decreases from this average.

The above estimates apply only for insurance companies using ISO property insurance
premium caleulations, [However, numerous insurance cotmpanies use other than 1SO
property insurance premium calculations so that the effect of the change in class may be
different for their policy holders.

The town classification applies to properties with a necded fire flow of 3,500 gpm or less.
The private and public protection at properties with larger needed fire flows are
individually evaluated, and may vary from the town classification.

We are attaching a copy of our Grading sheet, Classification Details, and the results of
the hydrant flow tests witnessed during our survey. If you have any questions concerning
the new classification, or the resulting change in property insurance premium
calculations, please Jet us know.

Very truly yours,

“analll ol
Ronald D, Kepler

Branch Manager
RDICjeb

Enclosures (3)
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CLASSIFICATION DETAILS
CMunicipality: STIVENSVILLE State: MT
Populsaticn 13%0 Date Surveyed: 5/11/96
Total Cradit Z5.01 Class: 5

RECEIVING AND HANDLING FIRE ALARMS
This saction of the Fir2 Suppression Rating Schedule zeviews the
faciliti=s provided for the general public to report fires, and for

the operator on dut at the ccmmunication center to dispatch fire
department ccmpanies Lo the firss.

CREDILT

ACTUAL MAZ TMUM

1. (ltsm 414) Cxa2dirc fer Telanhone Sexvice

This 1tam reoviaws the facilities provided

for the puplic £O ra2pori firss, including

the listing ¢f {irs and gusiness numbers

in the t=2laghcne dirsctors. 1..80 2.00
2. (Iftem 47Z) (Cradit for Crerators

This item revisws the numcer of operators

on duty ac the cemmunications center to

handle fire czlls.  1.68 3.00
3. (Item 432) edit for Dispatch Circuits

Thiz itam r:v:e»s the dispatch circuit
facilities used to uransmic alarms to
firs department members. 3.50 5.00

4. (Item 440) Total Cradit for Receiving
and Handling Firzs Alarms 6.98 10.00

Relative Classification for Receiving and
Handling Fire Alarms 4

i1 07/91 | - Page 1 -



S1ASSIFICATION DETAILS (continued)
FIRE DEPARTMENT

irs 3uppression Rating Schedule reviews the
2 r7ice companies, 2guipment carried, response
rag, trainine and available firz fighters.

CREDIT

ACTUAL MAX IMUM

243t for Engine Companies

aws the number of angine
: the hcse and equipment

carriag. 8.64 1.0.00

or Regerve Pumrers
ne number of regerve

L
[
(-

AzC 0.43 1.00
it ©or Pump Capacity
T™is i=a2m ¢ovriaws the fotal available

cums C20acityv. .00 5.00

Ut
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1
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v
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= fnr Ladder Sexvice
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raniss and the
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1) Crz2dit for Reserve Ladder Service
: iews the number of reserve
ice trucks, and the
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or
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2
£ the city which has a first-due
anv within 1 1/2 miles and a

a2 ccmpany within 2 1/2 miles. 3.32 4.00
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1) Credit for Company Personnel

m rzviaws the average number of

ant £ire fighters and company

5 cn duty with existing companies. 3.80 15.00+

v ~1

PR
. beecr

1 ] -~

8. (iz=m 381} Cxr=2dir for Training
eviaws the training facilities
Se. 1.98 9.00

9. (Itam 590! Total Credit for Fire Department 27.35 50.00+

Reiacive Classification for Fire Department 5

+ This indicates that credit for manning is open-ended, with no
maximum credit for this item.
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CLASSITICATION DETAILS {continued)
WATER SUPPLY
‘This @ection ¢i the Fire Suppression Rating Schedule reviews the
water supply system that is available for fire suppression in the
“omunicipalivy.
CREDIT
ACTUAL MAX IMUM
1. (Item $145) Cradit for the Watexr System

This item reviews the supply woxks, the
main capacity and the hydrant distribution. 20.37 35.00

N

(Item 621) Crx=adit for Hydrants
This item reviews the tyove of hydrants :
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