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1.0 EXECUTIVE SUMMARY 

1.1 Summary 

This Preliminary Engineering Report (PER), authorized by and prepared for the Jefferson County 

Solid Waste System includes investigations and analyses of existing and proposed solid waste 

facilities within Jefferson County along with recommendations for future improvements.  The 

major elements of this plan include: 

1. Population estimates and projections; 
2. Environmental assessments; 
3. Analyses of existing solid waste systems; 
4. Development and evaluation of alternatives for the proposed solid waste system 

within the study area; and 
5. Recommendations for solid waste system improvements. 

Funding for this PER consists of state and local funding.  The state share was obtained from the 

Treasure State Endowment Program (TSEP), which is administered by the Montana Department 

of Commerce.  The local share consists of a financial contribution from the Jefferson County Solid 

Waste System’s operating budget.  The study meets all the requirements of the Preliminary 

Engineering Report Outline within the Uniform Application Supplement for Montana Public Facility 

Projects adopted by the state and federal funding agencies that are members of the Water, 

Wastewater and Solid Waste Action Coordination Team (W2ASACT).  The County has retained 

Great West Engineering to complete the PER. 

The County generates approximately 7,500 tons of solid waste per year.  The solid waste 

generated in Jefferson County is either collected at the curb by a private hauler or customers haul 

their own waste to one of the roll-off container sites located in Montana City, Clancy, Jefferson 

City, Boulder, Whitehall and Basin.  The County staffs, services, operates and maintains the 

container sites.  The County transfers waste to the Tri-County Disposal (TCD) Landfill located just 

south of East Helena, Montana.  Tri-County then charges the County a per ton cost for disposal.  

The County also collects and diverts recyclables from the waste stream generated in the County. 

The roll-off containers sites at Boulder and Whitehall were constructed in the early 1990’s with 

the closure of the municipal solid waste landfills at these sites.  The age of the container sites at 
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Montana City, Clancy, and Jefferson City is unknown but were likely constructed in the 1980’s 

based on the condition of these sites.  The roll-off container sites are in relatively good condition. 

1.2 Problem Definition 

The PER provides a thorough description of the County’s solid waste system which includes a 

detailed analysis of the performance and condition of the solid waste infrastructure.  The system 

deficiencies identified in this report include the following: 

• The container sites do not meet current Building Code requirements because of 

the lack of barriers at the tipping area.  The existing sites are grandfathered in from 

a regulatory perspective and the County is not required to upgrade these sites.  

Any new container sites or modifications to the existing container walls would 

require the installation of a 42-inch barrier.  The County has not had an issue with 

customers falling from any of the container walls in recent history.  The County’s 

site attendants monitor activities and educate their customers on the safe use of 

the sites.  Since this is not a current problem and the County is not required to 

install barriers, they have elected not to install them at this time. 

• The current practice of hauling waste in roll-off containers loose from the Boulder 

site is inefficient and results in the County incurring excessive operations and 

maintenance costs due to the additional trucking mileage.  The additional trucking 

mileage increases public health and safety risks on the highways (Appendix A).  

MACo data in Appendix B also documents five accidents related to trucking of 

waste in Montana over the last 21 years.  The County has elected to install 

stationary compactors at the Boulder site to reduce hauling mileage and operations 

costs. 

• The County needs to construct a new container site for Montana City since this site 

is too small to handle current traffic levels.  The excessive traffic periodically 

causes back-up of traffic on McClellan Creek Road which is a significant safety 

issue.   The County has elected to construct a new container site on County-owned 

property near the existing facility. 
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1.3 Alternatives Considered 

The alternative screening process considered various alternatives for the solid waste system 

improvements.  After an initial evaluation, some alternatives were determined to be non-viable for 

the County and were eliminated from further review.  Alternatives that were determined viable 

and therefore discussed in greater detail include the following: 

Roll-Off Container Site Alternatives: 

• Alternative 2A:  Existing System (No Action) 

• Alternative 2B:  Installation of Barrier Gates at Container Sites  

• Alternative 2C:  Roll-off Load Consolidation with Mini-Excavator 

• Alternative 2D:  Roll-off Load Consolidation with Stationary Compactors 

• Alternative 2E:  Closure of Clancy, Jefferson City, and Basin container sites 

Montana City Container Site Replacement Alternatives 

• Alternative 3D: Construction of New Container Site on County-owned property near 

existing site 

• Alternative 3E: Construction of New Container Site at Tri-County Disposal Site 

Pay-As-You-Throw (PAYT) Alternatives 

Alternative 4A: Current PAYT system 
 
Alternative 4B: Implementation of Weight-Based PAYT System 

 
Wood Waste Alternatives 

 Alternative 5A:  Current Alternative (Open Burning and Landfilling) 

 Alternative 5C:  Air Curtain Burner for North portion of County 
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1.4 Preferred Alternatives 

The preferred alternatives for the project are as follows: 

1.4.1 Alternative 2A – No Action on Container Site Barriers 

To meet the current Building Code requirements, the County would need to install 42-inch high 

barriers at each of the existing container sites.  The existing sites are grandfathered in from a 

regulatory perspective and the County is not required to upgrade these sites.  Any new 

container sites or modifications to the existing container walls would require the installation of a 

42-inch barrier.  The County has not had an issue with customers falling from any of the 

container walls in recent history.  Installation of barriers also makes the site harder for 

customers to use particularly when dumping bulky and/or heavy wastes. The County’s site 

attendants monitor activities and educate their customers on the safe use of the sites.  Since 

this is not a current problem and the County is not required to install barriers, they have elected 

not to install them at this time. 

1.4.2 Alternative 2D - Transfer System Improvements - Consolidation of Containers at 
Boulder site with stationary compactors 

This alternative includes installing two stationary compactors at the Boulder site for load 

consolidation.  A diesel-powered generator will also be installed to power the compactors.  There 

will be accompanying operations and maintenance costs for operating the compactors.     

1.4.3 Alternative 3D Transfer and Processing System Improvements - Construction of 
New Roll-off Container site for Montana City site 

This project consists of constructing a new eight bay roll-off container site for the Montana City 

area.   The project will be constructed on County-owned property just southeast of the existing 

facility.   The project will also include construction of a new access road to the property which will 

meet County Road Standards. 

1.4.4 Alternative 4A – Current PAYT System 

The County has elected to retain its current PAYT system and not implement a weight-based 

PAYT system.  This is essentially the No-Action alternative. 
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1.4.5 Alternative 5A – Current Wood Waste Alternative 

At this time the County has elected to retain its current alternative for wood waste.  However, the 

County will investigate opportunities for backhauling wood waste to Boulder when empty 

containers are needed back in Boulder from Montana City or Clancy. 

Project Costs and Budget 

The total project cost for the proposed project is $1,051,000.  This cost is detailed in Table 7-3. 

The County’s preferred funding package for the proposed project is Funding Scenario #2 in Table 

8-1, which includes the following sources of funds: 

• Intercap Loan (15 years):  $1,062,000 (Includes administrative costs) 

Table 8-2 presents a detailed project budget based upon the proposed funding strategy.  

Assuming the overall funding strategy is successful, the project will increase residential user rates 

by about $10.30 per year per EDU.  The current yearly residential solid waste rate is $129.69 per 

year  The user cost per year including the proposed project is $140.00.  This equates to 77% of 

the community’s target rate for solid waste.  The County is capable of providing the necessary 

funds to repay the new debt service and meet coverage requirements, while adequately operating 

and maintaining the system. 
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2.0 PROJECT PLANNING 

2.1 Location 

The Jefferson County Solid Waste System includes all of Jefferson County, Montana.  Jefferson 

County is a mountainous area with a large portion of the County consisting of public land 

ownership.  The System and study area boundary is shown on Figure 2-1.   

Coordinates of the County courthouse in Boulder are 46 deg 14’ 11” N, 112 deg 7’ 19” W.  The 

proposed system improvements include the construction of a new container site to replace the 

existing container site at Montana City and installation of stationary compactors for consolidating 

containers at the Boulder site. 

According the Census Bureau, in 2016, the population of Jefferson County was estimated to be 

11,853 persons.  Assuming a growth rate of 1.358 percent per year for twenty years, the 

population of the County could approach 16,096 people by 2038.  This may be particularly true if 

the state regulations governing the use of exempt drinking water wells for residential development 

are relaxed in the next few years.  Such a change could encourage substantial rural development 

within the County. 

With regards to the economics of the County, data from the U.S. Department of Commerce 

Bureau of Economic Analysis as compiled by Headwaters Economics, reports that in 2016 the 

three industry sectors with the largest number of jobs in the County were government (798 

jobs), farm (422 jobs), and retail trade (384 jobs). In addition, the Bureau indicates that from 

2001 to 2016, the three industry sectors that added the highest number of new jobs were real 

estate and rental and leasing (155 new jobs), accommodation and food services (144 new jobs), 

and health care and social assistance (112 new jobs).   

Land use within the County consists of State and Federal lands, grazing land, private agricultural 

and timberland, suburban and urban areas.  
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2.2 Purpose of Analysis 

Jefferson County residents are serviced by a county-wide solid waste system.  The County 

Commission authorized an engineering analysis of the public solid waste system and retained the 

firm of Great West Engineering to conduct the analysis and prepare a Preliminary Engineering 

Report (PER).  The Preliminary Engineering report meets the requirements of the WASACT 

Uniform PER Outline.  The analysis evaluates the condition and adequacy of the existing system, 

identifies deficiencies, evaluates alternatives and ultimately recommends improvements to the 

system.     

Included in the following parts of this report is a summary of the investigations and 

recommendations compiled during the analysis.  In addition to describing components of the 

existing solid waste system, present and future population trends and waste generation are 

analyzed to ensure that any recommended improvements are compatible with the System’s long 

term needs.  Alternatives are examined within the report for improvements to the solid waste 

system.  Cost estimates for recommended improvements are given to provide for short and long 

term financial planning.  Implementation recommendations are provided including a proposed 

funding strategy and budget. 

2.3 Environmental Resources 

The existing environmental resources and conditions for the project areas (sites) are evaluated in 

the sections below. Any potential impacts to environmental conditions as part of proposed projects 

presented in this document will be evaluated in a subsequent Environmental Assessment (EA). 

That EA document will incorporate all appropriate state and Federal agency comments and 

required mitigation, as well as public comment. 

2.3.1 Topography and Geology 

The project areas (sites) are located along Interstate 15 (I-15) and one site along I-90, east of 

Butte.  Mountains dominate the topography of the County. Elevations near the project areas, 

along the I-15 route, range from approximately 4,000 ft. above mean sea level at the northern end 

to 5,300 at the Basin, MT site and 4,500 at Whitehall, the southern end of the county.  The Boulder 

Batholith on the western third of the county features narrow gulches that feed in to larger creek 

bottoms, bordered by steep hillsides that include high mountain parks and meadows. 
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Various plutonic intrusions occur throughout the area, most forming during the late cretaceous 

period.  Regional uplift brought the deep-seated granite to the surface, where erosion exposed 

the rocks and the extremely rich mineral veins they contained. Hundreds of millions of dollars of 

copper, silver, gold, zinc, lead, and other metals have been mined from the batholith in the region. 

Earthquakes are not common in the county and no active faults are monitored within the county. 

The selected alternatives will not be impacted by topography or geology. 

2.3.2 Soils 

Soils underlying the sites reflect the near-surface alluvial geology. The soil descriptions for each 

project area and accompanying soil maps, compiled from the Natural Resource Conservation 

Service’s Web Soil Survey, are included in Appendix C. The soils for each of the areas are 

grouped into the following main soil associations: 

• Tri-County Landfill Site 
o Mostly clay loam and gravelly loam soils.  
o No construction limitations noted. 
o Farmland of Statewide Importance soil type. 

 
• Montana City Site 

o Fine-loamy alluvium over sandy and gravelly alluvium soil. 
o No construction limitations noted. 
o Not a Farmland of Statewide Importance soil type. 

 
• Clancy Site 

o Fine-loamy alluvium soils over gravelly weathered granite material. 
o No construction limitations noted. 
o Not a Farmland of Statewide Importance soil type. 

 
• Jefferson City Site 

o Coarse-loamy alluvium soils derived from weathered granite. 
o No construction limitations noted. 
o Not a Farmland of Statewide Importance soil type. 

 
• Boulder Site 

o Fine to sandy-loam alluvium soils derived from sandstone-shale. 
o No construction limitations noted. 
o Farmland of Statewide Importance soil type. 

 
• Basin Site 

o Cobbly loam derived from granite typical of high elevation escarpments or 
hillsides. 

o No construction limitations noted. 
o Not a Farmland of Statewide Importance soil type. 
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• Whitehall Site 
o Cobbly loam derived from alluvial material typical of hillsides or plains. 
o No construction limitations noted. 
o Farmland of Statewide Importance soil type. 

 
Although soils at the Tri-County, Boulder and Whitehall sites note Farmland of Statewide 

Importance, no active farmland is within or near either of the sites. All existing sites have all been 

previously graded and surfaced to accommodate traffic and operational requirements. The 

selected alternative of a new roll-off container site at Montana City will require new site 

development and access road with significant soil disturbance. The soil conditions on the 

proposed site do not have any limiting construction factors.  

2.3.3 Climate 

The climate at all project areas are classified as a Cfb in the Koeppen system.  The criteria for 

that classification generally include relatively warm summers and cold winters, with no significant 

monsoonal or other large precipitation fluctuations, typical of a semi-arid Western Montana. With 

the difference of approximately 1,400 ft. of elevation between the Tri-County Landfill site and the 

Basin site, precipitation and growing seasons vary. 

Figure 2-2 - Approximate Site Elevation Difference 

  

Three weather stations, managed by the Applied Climate Information System (ACIS) and is 

maintained by the NOAA Regional Climate Centers (RCCs) were used to summarize climate data 

for the project areas. The weather station data was not available for Basin, Jefferson City or 

Clancy, MT. Table 2-1 describes the station information used to evaluate the sites.  Table 2-2 

characterizes average weather conditions at each of the three sites. 
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Table 2-1 - Weather Station Elevations 

Weather Station Name Approximate Elevation 
(above mean sea level) Site Representation 

Boulder  5,000 ft. Boulder 

Helena Airport  3,900 ft. Montana City, Tri-County 

Whitehall  4,500 ft. Whitehall 
 

Table 2-2 - Weather Station Climate Data 

 
 

Weather Station Name 

Boulder Helena Airport Whitehall 

Avg. Max Summer Temp. (May-Sep.) 82.7 F° 83.1 F° 87.3 F° 

Avg. Min. Winter Temp. (Oct.-Apr.) 9.6 F° 11.5 F° 12.3 F° 

Avg. Total Annual Precipitation 10.97 in. 11.85 in. 10.22 in. 
Avg. Growing Season (consecutive 

frost-free days) 105-120 120-135 90-105 

 

There are not any present climatic conditions that impact operations at the existing solid waste 

sites. The selected alternatives will not be impacted by area climatic conditions. 

2.3.4 Air Quality 

None of the existing sites are located within designated DEQ air quality sites of concern. The 

selected alternatives will be constructed within existing solid waste sites and do not pose air 

quality concerns. 

2.3.5 Land Use/Important Farm Ground/Formally Classified Lands 

All seven sites represent land that has been applied to uses other than agricultural purposes and 

none are on Formally Classified Lands such as national forest, wilderness or conservation areas. 

The Natural Resource Conservation Service (NRCS) database indicates that soils at the Tri-

County, Boulder and Whitehall sites note Farmland of Statewide Importance, although no active 

farmland is within or near any of the sites. The selected alternatives will be constructed on land 

currently used for solid waste purposes and will not convert any land use with the exception of 

the new Montana City container site. 



Jefferson County  Draft Solid Waste PER 

12 

The Boulder site is approximately 0.65 miles from the end of the Boulder Airport runway although 

no existing Federal Aviation Administration (FAA) permitting is required. If the site use changes 

or expands in the future, consultation with the FAA will be required. 

2.3.6 Floodplains 

Floodplain maps for the Tri-County and Basin planning areas can be found in Appendix D. The 

other locations have not been mapped. None of the existing seven sites are located within 

mapped floodplains and those unmapped are not near flood prone areas. Prior to any site 

expansion or land use change, consultation with the local and state Flood Plain Administrators 

would be required. The selected alternatives are not proposed within any flood plains. 

2.3.7 Wetlands 

Wetlands are characteristically in low-lying areas along, or nearby, waterways. The solid waste 

sites are not located in areas typical of wetlands. The US Fish and Wildlife Service’s National 

Wetland Inventory (NWI) mapping data does not reveal the presence of any wetlands within the 

boundaries of any of the seven sites. Prior to any proposed site expansion or land use change, 

the US Fish and Wildlife Service and US Army Corps of Engineers should be consulted for 

potential wetland impacts.  Wetland maps of the project areas are located in Appendix E. The 

selected alternatives are not located within or near any wetland areas. 

2.3.8 Historical/Cultural Resources 

The Montana State Historical Preservation Office (SHPO) maintains the Montana National 

Register of Historic Places. There are no listed properties within close proximity to any of the 

seven solid waste sites. Additionally, Jefferson County is not home to any designated Indian 

Reservations. The selected alternatives are not located in areas known to be historically or 

culturally sensitive. Prior to any future construction, consultation with SHPO and area tribal 

representatives may be required.  

2.3.9 Biological Resources 

Fauna of Jefferson County consists of typical mammalian species found in the intermountain 

west, including mule deer, elk, whitetail deer, antelope, coyote, black bear, rabbit, skunk, weasel, 

rodents and others.  Common bird species include the black-billed magpie, American robin, 

Canadian goose, osprey, blackbird, sparrow, warbler, common waterfowl, other raptors, game 
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birds and others.  Aquatic species in the various regional creeks and rivers (Prickly Pear Creek, 

Jefferson River, Boulder River) may include Brown Trout, Brook Trout, Rainbow Trout, and 

Westslope Cutthroat Trout.   

The Montana Natural Heritage Program database lists a number of animal species of concern in 

Jefferson County (Appendix F).  However, habitat at those properties have already been disturbed 

and the historical uses and activities make them generally inhospitable to the animal species 

listed.   

The US Fish and Wildlife’s Information for Planning and Consultation (IPaC) tool identifies four 

threatened species in Jefferson County: Canada Lynx, Grizzly Bear, North American Wolverine 

and the flowering plant Ute Ladies'-tresses. The Whooping Crane is listed as endangered in 

Jefferson County. No critical habitat is identified within the County. The DNRC Sage Grouse 

Habitat Conservation Map does not identify any habitat within or near any of the seven sites. 

Prior to any new solid waste site construction that would expand or create new boundaries, 

consultation with local, state and Federal wildlife management agencies is required. The selected 

alternatives are within active solid waste sites, and impact to any threatened or endangered 

species is not likely. 

2.3.10 Water Resources 

Surface Water 

The seven sites are spread the length of Jefferson County in diverse terrain. All seven sites are 

within the Upper Missouri watershed. Tri-County, Montana City, Clancy, and Jefferson City are 

within the Lake Helena TMDL Planning Area (TPA). Boulder and Basin are within the Boulder-

Elkhorn TPA and White Hall is within the Upper Jefferson TPA. None of the seven sites are within 

a current DEQ total maximum daily load (TMDL) priority area currently. Full TMDL plans can be 

reviewed on the Montana DEQ website. Summarized below are site specific surface water 

sources and pertinent characteristics: 

• Tri-County Site   
o Sub-Watershed: Lower Prickly Pear Gulch, 20,315.47 ac. (HUC 100301011310)  
o Nearby surface water:  Prickly Pear Creek 

 Beneficial Use Summary: Not Fully Supporting Drinking Water and 
Aquatic Life. Not Assessed for Agricultural and Primary Contact 
Recreation 
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• Montana City Site 
o Sub-Watershed: Middle Prickly Pear Creek, 20,070.38 ac. (HUC 100301011308) 
o Nearby surface water: Prickly Pear Creek 

 Beneficial Use Summary: Not Fully Supporting Drinking Water and 
Aquatic Life. Not Assessed for Agricultural and Primary Contact 
Recreation 

• Clancy Site 
o Watershed: Upper Prickly Pear Creek, 16,446.38 ac. (HUC 100301011306) 
o Nearby surface water: Clancy Creek discharging to Prickly Pear Creek 

 Beneficial Use Summary: Not Fully Supporting Drinking Water and 
Aquatic Life. Not Assessed for Agricultural and Primary Contact 
Recreation 

• Jefferson City Site 
o Watershed: Spring Creek, 13,439.12 ac. (HUC 100301011302) 
o Nearby surface water: Spring Creek discharging to Prickly Pear Creek 

 Beneficial Use Summary: Not Fully Supporting Drinking Water and 
Aquatic Life. Not Assessed for Agricultural and Primary Contact 
Recreation 

• Boulder Site 
o Watershed: Boulder River - Boulder, 28,565.01 ac. (HUC 100200060503) 
o Nearby surface water: Little Boulder River 

 Beneficial Use Summary: Not Fully Supporting Aquatic Life. Fully 
Supporting Agricultural and Drinking Water. Not Assessed for Primary 
Contact Recreation. 

• Basin Site 
o Watershed: Boulder River - High Ore Creek, 17,871.61 ac. (HUC 100200060303) 
o Nearby surface water: Cataract Creek discharging to Boulder River 

 Beneficial Use Summary: Not Fully Supporting Drinking Water and 
Aquatic Life. Fully Supporting Primary Contact Recreation. Not Assessed 
for Agricultural. 

• Whitehall Site 
o Watershed: Lower Whitetail Creek, 16,594.60 ac. (HUC 100200050403 
o Nearby surface water: Whitetail Deer Creek 

 Beneficial Use Summary: Not Fully Supporting Primary Contact 
Recreation and Aquatic Life. Fully Supporting Drinking Water and 
Agricultural. 

The selected alternatives are not near any surface water sources. 

Groundwater 

Groundwater throughout Jefferson County is typically located in unconfined alluvial and Tertiary 

sediments. The Tri-County landfill owns 8 groundwater wells used for monitoring. The remaining 
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six sites do not have any groundwater wells on property nor are any of concern located within 

close proximity to property boundaries. The Montana DEQ Leaking Underground Storage Tank 

database does not indicate impacts to groundwater at any of the locations. If the use of any 

property changes or expansion is proposed, potential effects to groundwater should be reviewed 

by a qualified professional prior to construction or implementation. The selected alternatives are 

unlikely to have any impact on groundwater. 

2.3.11 Socio-Economic/Environmental Justice Issues 

The project area serves the communities of Montana City, Clancy, Jefferson City, Boulder, Basin 

and Whitehall, but the solid waste system also serves the rural population outside of those towns.  

Solid waste service provides for general health and safety for residents within the County. With 

exception of the Jefferson City site that borders residential property, all sites are located in rural, 

remote locations away from residential land use. Any future land use changes or property 

expansions would need to review the potential for a disproportionate increase in environmental 

or public health to minority and low-income persons as a result. All county residents benefit from 

a reliable solid waste system from both a safety and economic basis. The selected alternatives 

are located within existing solid waste sites and do not disproportionately affect County 

demographics. 

2.3.12 Vegetation 

Much of Jefferson County is rural, undeveloped rangeland. Surrounding all seven site locations 

are wooded mountains of mostly douglas fir, lodgepole, ponderosa pine, quaking aspen, spruce, 

and juniper spread amongst meadows, swamps and sagebrush flats. The Tri-county and 

Whitehall sites are surrounded by grass rangeland slopes. The Montana City, Clancy, Jefferson 

City, Boulder and Basin sites are surrounded by vegetated hillsides of dry grasses, shrubs, juniper 

and sagebrush. 

Several species of concern are listed in the Montana Natural Heritage Program (MNHP) database 

in the vicinity of the seven existing sites (Appendix F).  Any action proposed for those locations 

outside of previously-disturbed ground will require consultation with the MNHP prior to 

construction.  The selected alternative in Montana City will require new ground disturbance 

although land use of the property will not change significantly. 
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2.4 Population Trends 

The Jefferson County Solid Waste service area includes all of Jefferson County (Figure 2-1).  The 

primary urban population centers in Jefferson County are the City of Boulder and the Town of 

Whitehall.  Unincorporated communities higher population densities include Jefferson City, 

Clancy and Montana City.  For the purpose of waste stream projections, it is anticipated that the 

current service area configuration will remain the same throughout the planning period.   

According to American Community Survey data collected and compiled by Headwaters 

Economics the population of Jefferson County in 2016 was estimated to be 11,853.  Based upon 

this estimate, the population of the County in 20-years (2018-2038) is projected to be 

approximately 16,096 people.  This projection was developed by using a growth rate of 1.358 

percent multiplied times the 2016 population of the County.  Based upon the County’s previous 

growth going from 10,052 people in 2000 to 11,853 people in 2016, this is a reasonable growth 

rate to assume.  This may be particularly true if the state regulations governing the use of exempt 

drinking water wells for residential development are relaxed in the next few years.  Such a change 

could encourage substantial rural development within the County.  Table 2-3 summarizes 

projections for population growth in Jefferson County and the solid waste system service area.  

Population data on Jefferson County is included within Appendix G. 

Table 2-3 - Population Projections 2016-2038 

Year County Population 

2016 11,853 1 

2038 16,096  

Economic Profiling System, Headwaters Economics 2017 

2.5 Community Engagement 

Great West Engineering and Jefferson County conducted Public Hearings at the following 

locations and dates: 

• Boulder, MT    February 4, 2019 
• Whitehall, MT    February 5, 2019 
• Basin, MT    February 6, 2019 
• Jefferson City, MT   February 7, 2019 
• Clancy, MT    February 11, 2019 
• Montana City, MT  February 12, 2019 
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During these meetings the proposed project alternatives were explained in detail, including the 

purpose, the proposed area of the alternatives, activities, budget, funding, and financial impacts 

that may result for local citizens as a result of each alternative.  The public was then given the 

opportunity to ask questions and express opinions regarding the project alternatives.  Copies of 

the presentations, sign-in sheets, and notes from the meetings are included in Appendix H.  Four 

meetings were held with the County Commission on May 29, 2018, November 13, 2018, 

December 11, 2018, and February 26, 2019.  These meetings which are open to the public were 

posted on the County Commission’s agenda.  Copies of these presentations are also included in 

Appendix H.   
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3.0 EXISTING FACILITIES 

3.1 Location  

The County’s solid waste infrastructure consists of six solid waste collection sites.  The solid waste 

collection sites are located near the communities of Montana City, Clancy, Jefferson City, Boulder, 

Whitehall and Basin.  Figures 3-1, 3-2, 3-3, 3-4, 3-5, and 3-6 detail the location and schematic 

layout of these facilities. 

3.2 System History 

Up until the early 1990’s Jefferson County historically disposed of its solid waste at small landfills 

located near Boulder and Whitehall.  In 1991 the United States Environmental Protection Agency 

(EPA) promulgated the RCRA Subtitle D rules which dramatically increased the technical 

requirements for municipal solid waste landfills.  These rules required implementation of liners 

and monitoring by 1993 which made most small landfills in Montana financially infeasible.  As a 

result, the number of landfills in Montana went from over 300 in the 1980’s to less than 35 by the 

mid-1990’s. 

As a result of the Subtitle D rules, the small landfills in the County were closed.  As part of the 

landfill closure work, the County constructed roll-off container sites in the early 1990’s near each 

of the communities which previously had landfills.   

3.3 Condition of Solid Waste System 

3.3.1 Overall Description of System 

The County maintains solid waste collection sites at Montana City, Clancy, Jefferson City, 

Boulder, Whitehall and Basin.  The collection sites utilize roll-off containers to collect waste at 

each site.  The public and commercial users tip their waste from the top of a concrete retaining 

wall into the open top roll-off containers.  There is also private curbside collection available to 

residents throughout the County.  The Town of Whitehall has its own curbside collection.   

Municipal solid waste collected at the roll-off container sites is hauled by the County to the Tri-

County Disposal Landfill located near East Helena.  Private haulers also haul the waste they 
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collect at the curb side to the TCD Landfill.  The Town of Whitehall hauls the waste it collects 

curbside to the Whitehall container site. 

A copy of the existing contract with Tri-County is enclosed in Appendix I.  The County also collects, 

processes and sells recyclables including cardboard, aluminum, paper, batteries, and metal.  

Information for this analysis was gathered from available existing records and provided by County 

personnel with knowledge of the area.  This analysis was prepared by utilizing the best information 

available to the Engineer. 

3.3.2 Montana City Container Site 

The construction date of the Montana City container site is unknown but is suspected to be 

constructed in the 1980’s.  Figure 3-1 shows the layout of the existing facility.  Facility pictures 

are included in Appendix J.  The container site is open seven days a week from 9:30 a.m. to 5:30 

p.m.  A gate and perimeter fencing are used to control access to the facility during closed hours.   

The Montana City Container site is accessed from McClellan Creek Road.  The site has four 

container walls varying in length and situated in a horseshoe shape.  The walls are 10-inches 

thick and 9-feet tall which are secured with tie backs located 7-feet above ground level and spaced 

at various intervals along the length of the walls.  The date of construction is unknown but it 

appears that the facility has been expanded several times.  A concrete retaining wall provides the 

grade separation needed to allow the public to dump directly into the top of the containers.  The 

top of the container walls do not have a 42-barrier for protection of customers as mandated under 

current Building Codes.  However, this site was constructed prior to implementation of this 

Building Code requirement and is therefore grandfathered in. 

The container walls have drop gates to prevent waste from being dropped between the container 

and the wall.  The Montana City site can facilitate eight roll-off containers.  The containers are 

used as follows: three containers accept municipal solid waste, one bin for metals, one bin for 

grass, one bin for tires (which are transferred to Boulder), and two bins for brush.   

The site has an attendant present during all hours of operation to direct customers to the proper 

containers and monitor activities on-site. The County does not charge for municipal or green 

wastes from Count customers that have a disposal permit from the County.  The County charges 

$20/cubic yard for construction and demolition debris.  The attendant estimates the volume of 

construction and demolition waste being brought in by each customer and charges them the  



Figure 3-1

Montana City Container Site
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associated fee.  The attendant also checks loads to make sure acceptable materials are being 

brought in.  The attendant has a guard shack for keeping records.  The container site does not 

allow commercial loads of construction and demolition debris.   These customers are directed to 

haul their material directly to the landfill. 

The Montana City site also accepts clean green wastes.  Over the last three plus years, all of the 

green wastes generated at this site have been hauled to the Tri-County Disposal Landfill and 

landfilled.  In the past the County staff backhauled wood waste to the Boulder site for burning 

when empty trucks were available for backhauling. 

The County collects recyclables at the container site.  Recyclables collected include paper, 

aluminum, metal, cardboard, used batteries, glass and used oil at the site. There is inadequate 

room for the installation of scales at this site.   

3.3.3 Boulder Container Site/Class III Landfill 

The Boulder site is a three bay, z-wall construction with 9-foot tall, 10-inch thick retaining walls on 

footings which was constructed in 1994.  The facility is in relatively good condition.  Figure 3-2 

shows the layout of the existing facility.  Facility pictures are included in Appendix J.  The container 

site is located adjacent to the old Boulder landfill.  The majority of the Boulder Landfill is closed 

but the County still has a Class III landfill license for the disposal of inert materials like concrete 

and tires.  The container site is open Monday, Thursday and Saturday from 9:30 a.m. to 5:30 p.m.  

A gate and perimeter fencing are used to control access to the facility during closed hours.  

The containers sit on 10-foot by 50-foot, 8-inch concrete slabs below the retaining walls.  The 

concrete retaining wall provides the grade separation needed to allow the public to dump directly 

into the top of the containers.  The top of the retaining walls are equipped with drop gates to 

prevent waste dropping between the wall and containers.   Each container bay has 5-foot by 14-

foot long swing gates to control access to the container bay when not being used for waste 

disposal.  This occurs when the container is full or when no container is parked in the bay.  These 

gates would meet current Building Code requirements if left closed during tipping activities by 

customers.  However, the County keeps the gates open which makes it much easier for customers 

to throw waste into the containers.  This site was constructed prior to implementation of the 

Building Code requirement for barriers and is therefore grandfathered in. 

  



Figure 3-2

Clancy Container Site
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The container bays are enclosed by an open framed structure spanned with litter control fencing, 

which stands 20-feet above the retaining wall and encompasses the containers, but has gates for 

the containers to be removed and switched when the container is full.  The structure is designed 

to control windblown litter from the site.  Boulder has asphalt pavement on all working areas and 

on the access road.  The Boulder site has plenty of room for the installation of truck scales, if 

desired in the future.   

Only municipal solid waste is accepted in the containers.  Boulder has separate drop areas for 

metals, clean wood waste, compost, paper, aluminum, batteries used oil, and cardboard.   The 

County also operates a Class III landfill and burn pit at the facility under a license with the Montana 

DEQ.  The Class III landfill accepts only inert materials as defined by the Montana DEQ which 

include concrete, brick, dirt, and tires.  The County is required to cover the active portion of the 

landfill with soil every 90 days.   

Clean wood waste is accepted by the County at the site for no charge.  The County stockpiles 

and periodically burns clean wood waste.  The County goes through the proper protocol to obtain 

a burn permit from the DEQ.  This includes public notice of the burn and inspection of the burn 

pile by the County sanitarian prior to burning to insure materials are acceptable for burning.   The 

County typically conducts burns 1 to 2 times per year.  Once the ash has cooled it is hauled off to 

a municipal solid waste landfill for proper disposal. 

The most recent DEQ inspection report of the facility (January 2017) is included in Appendix K 

and shows the County was operating the facility in full compliance at that time. 

The site has an attendant present during all hours of operation to direct customers to the proper 

containers and monitor activities on-site. The County charges $20/cubic yard for construction and 

demolition debris.  The attendant estimates the volume of construction and demolition waste 

being brought in by each customer and charges them the associated fee.   The container site 

does not allow commercial loads of construction and demolition debris.   These customers are 

directed to haul their material directly to the landfill.  Site attendants also charge $15/cubic yard 

for inert waste for disposal in the Class III landfill based on their estimate of waste volume.  

The attendant also checks loads to make sure acceptable materials are being brought in.  The 

attendant has a guard shack for keeping records.  The container site does not allow commercial 

loads of construction and demolition debris.   These customers are directed to haul their material 

directly to the landfill. 
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3.3.4 Whitehall Container Site 

The Whitehall site is a three bay, z-wall construction with 9-foot tall, 10-inch thick retaining walls 

on footings which was constructed in 1994.  The site is in relatively good condition.  Figure 3-3 

shows the layout of the existing facility.  Facility pictures are included in Appendix J.  The container 

site is located adjacent to the old Whitehall landfill.  The majority of the Whitehall Landfill is closed 

but the County still has a Class III landfill license for the disposal of inert materials like concrete, 

bricks and tires.  The container site is open Tuesday, Wednesday, Friday, and Saturday from 9:30 

a.m. to 5:30 p.m.  A gate and perimeter fencing are used to control access to the facility during 

closed hours.  

The containers sit on 10-foot by 50-foot, 8-inch concrete slabs below the retaining walls.  The 

concrete retaining wall provides the grade separation needed to allow the public to dump directly 

into the top of the containers.  The top of the retaining walls are equipped with drop gates to 

prevent waste dropping between the wall and containers.   Each container bay has 5-foot by 14-

foot long swing gates to control access to the container bay when not being used for waste 

disposal.  This occurs when the container is full or when no container is parked in the bay.  These 

gates would meet current Building Code requirements if left closed during tipping activities by 

customers.  However, the County keeps the gates open which makes it much easier for customers 

to throw waste into the containers.  This site was constructed prior to implementation of the 

Building Code requirement for barriers and is therefore grandfathered in. 

The container bays are enclosed by an open framed structure spanned with litter control fencing, 

which stands 20-feet above the retaining wall and encompasses the containers, but has gates for 

the containers to be removed and switched when the container is full.  The structure is designed 

to control windblown litter from the site.  Whitehall has two 20-HP stationary solid waste 

compactors which occupy two of the three container bays.  The bays with compactors are 

equipped with fabricated steel hoppers rather than drop gates.  The Whitehall site has plenty of 

room for truck scales, if desired in the future.     

Only municipal solid waste is accepted in the containers.  Whitehall has separate drop areas for 

metals, clean wood waste, compost, aluminum, batteries, used oil, and cardboard.   The County 

also operates a Class III landfill and burn pit at the facility under a license with the Montana DEQ.  

The Class III landfill accepts only inert materials as defined by the Montana DEQ which include  

  



Figure 3-3

Jefferson City Container Site
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concrete, brick, dirt, and tires.  The County is required to cover the active portion of the landfill 

with soil every 90 days.   

Clean wood waste is accepted by the County at the site for no charge.  The County stockpiles 

and periodically burns clean wood waste.  The County goes through the proper protocol to obtain 

a burn permit from the DEQ.  This includes public notice of the burn and inspection of the burn 

pile by the County sanitarian prior to burning to insure materials are acceptable for burning.   The 

County typically conducts burns 1 to 2 times per year.  Once the ash has cooled it is hauled off to 

a municipal solid waste landfill for proper disposal. 

The most recent DEQ inspection report of the facility (January 2017) is included in Appendix K 

and shows the County was operating the facility in full compliance at that time. 

The site has an attendant present during all hours of operation to direct customers to the proper 

containers and monitor activities on-site. The County charges $20/cubic yard for construction and 

demolition debris.  The attendant estimates the volume of construction and demolition waste 

being brought in by each customer and charges them the associated fee.   The container site 

does not allow commercial loads of construction and demolition debris.   These customers are 

directed to haul their material directly to the landfill.  Site attendants also charge $15/cubic yard 

for inert waste to be disposed of in the Class III landfillbased on their estimate of waste volume.  

3.3.5 Clancy Container Site 

The Clancy Container site is accessed from Shady Lane.  Figure 3-4 shows the layout of the 

existing facility.  The site is in relatively good condition.  Facility pictures are included in Appendix 

J.  The container site is located adjacent to an old closed landfill area.  The container site is open 

Wednesday, Saturday, and Sunday from 9:30 a.m. to 5:30 p.m.  A gate and perimeter fencing are 

used to control access to the facility during closed hours. However, there is a short section of 

fencing is missing to the west of the entrance gate.   

The site has four container walls varying in length and situated in a horseshoe shape that 

accommodate six containers.  The walls are 10-inches thick and 9-feet tall which are secured with 

tie backs located 7-feet above ground level and spaced at various intervals along the length of 

the walls.  The concrete retaining wall provides the grade separation needed to allow the public 

to dump directly into the top of the containers.  The top of the container walls do not have a 42-

barrier for protection of customers as mandated under current Building Codes.  However, this site 



Jefferson County  Draft Solid Waste PER 

27 

was constructed prior to implementation of this Building Code requirement and is therefore 

grandfathered in. 

The date of construction is unknown but the design appears nearly identical to that at Montana 

City and Jefferson City.  The container walls have drop gates to prevent waste from being dropped 

between the container and the wall.  The Clancy site has three containers that accept municipal 

solid waste, one bin for brush, one bin for metal and one bin for tires.  The site also accepts used 

oil, cardboard and batteries.  There is not room for scales at this site.  Trailers are not allowed to 

dump at this site. 

The site has an attendant present during all hours of operation to direct customers to the proper 

containers and monitor activities on-site. The County does not charge for municipal or green 

wastes from County customers that have a disposal permit from the County.  The County charges 

$20/cubic yard for construction and demolition debris.  The attendant estimates the volume of 

construction and demolition waste being brought in by each customer and charges them the 

associated fee.  The attendant also checks loads to make sure acceptable materials are being 

brought in.  The attendant has a guard shack for keeping records.  The container site does not 

allow commercial loads of construction and demolition debris.   These customers are directed to 

haul their material directly to the landfill. 

3.3.6 Jefferson City Container Site 

The Jefferson City Container site is located immediately adjacent to a county road which poses 

potential traffic issues when vehicles return to the country road from the container site.  Figure 3-

5 shows the layout of the existing facility.  Facility pictures are included in Appendix J.  The 

container site is open Tuesday and Saturday 9:30 a.m. to 5:30 p.m.  Gate and perimeter fencing 

are used to control access to the facility during closed hours.   

The container wall design is a straight wall with tie backs located 7-feet above ground level and 

spaced at various intervals along the length of the wall with wing walls at each end.  The date of 

construction is unknown.  The walls are 10-inches thick and 9-feet tall.  The wall is 64-feet long 

with 9-foot long wing walls on either side of the straight wall.  A concrete retaining wall provides 

the grade separation needed to allow the public to dump directly into the top of the containers.  

The top of the container walls do not have a 42-barrier for protection of customers as mandated 

under current Building Codes.  However, this site was constructed prior to implementation of this 

Building Code requirement and is therefore grandfathered in.  



Figure 3-4

Boulder Container Site
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The Jefferson City site has two containers that accept municipal solid waste and one twenty cubic 

yard metal container.  Brush is not accepted at this site.  This container wall has drop gates to 

prevent waste from being dropped between the container and the wall.  There is not room on the 

site for scales.   

The site has an attendant present during all hours of operation to direct customers to the proper 

containers and monitor activities on-site. The County does not charge for municipal or green 

wastes from Count customers that have a disposal permit from the County.  The County charges 

$20/cubic yard for construction and demolition debris.  The attendant estimates the volume of 

construction and demolition waste being brought in by each customer and charges them the 

associated fee.  The attendant also checks loads to make sure acceptable materials are being 

brought in.  The attendant has a guard shack for keeping records.  The container site does not 

allow commercial loads of construction and demolition debris.   These customers are directed to 

haul their material directly to the landfill. 

Recycling at the site includes used batteries, metal and used oil. 

3.3.7 Basin Container Site 

The Basin site has access from Cataract Creek Road and is secured with a chain link fence.  

Figure 3-6 shows the layout of the existing facility.  Facility pictures are included in Appendix J.  
The Basin site accepts metal and municipal solid waste in two separate open top containers.  

There is a makeshift container wall for the municipal solid waste container.  The top of the 

container wall does not have a 42-barrier for protection of customers as mandated under current 

Building Codes.  However, this site was constructed prior to implementation of this Building Code 

requirement and is therefore grandfathered in. 

The smaller metal container is just parked on level ground and customers need to throw the metal 

up into the container.  The Basin site is unmanned and is open on Tuesday and Saturday from 8 

a.m. to 4 p.m during the months of April through September.  During October through March the 

site is open on Saturday from 8 a.m. to 4 p.m.   

  



Figure 3-5

Whitehall Container Site
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3.3.9 Container Site Facilities Condition and Capacity 

The container sites are in relatively good condition considering their age and the heavy service 

conditions of waste handling.   

The most significant deficiency is the lack of a barrier at the top of the container wall.  The 

International Building Code requires that when the public has access to a drop off greater than 30 

inches high, the drop off needs to be protect by a guard barrier at least 42 inches high.  The top 

of the container walls are approximately 8 feet above ground level the container sits on. 

The building code requirements are not retroactive to already constructed facilities, however the 

drop offs still represents a significant public health and safety threat to residents that use these 

facilities.  In fact, residents have fallen into containers in Jefferson County in the past.  The County 

has not had an issue with customers falling into containers in recent history, however.  Site 

attendants monitor and educate customers on safe practices.  Installation of code-compliant 

barriers create their own problems because of the difficulties customers face when trying to lift 

heavy and bulky wastes over the barriers.  Barrier alternatives are evaluated in Chapter Five. 

Each of the container sites has adequate capacity to handle the volume of waste being generated 

from each area throughout the entire 20-year planning period with the exception of the Montana 

City site which is undersized for the volume of traffic and waste currently accepted. 

3.3.10 Tri-County Disposal Contract 

The County is contracted with Tri-County Disposal to accept waste for disposal at Tri-County’s 

landfill located on Montana Highway 518 between East Helena and Montana City.  The most 

recent contract was signed in September 2013 for a term of five years with the option for two – 

one year extensions for a total of seven years.  The County recently signed the first of the one 

year extensions which carries the contract until September 2019.  The County has to pay the 

“tipping fee” at the landfill.  Tri-County weighs all of the loads so that an accurate measurement 

of tonnage is made.  The current tipping fees are $29.00/ton for municipal solid waste; $23.00/ton 

for construction and demolition waste; and $23.00/ton for brush and yard waste.  Special wastes 

like asbestos and tires have specific rates.  See Appendix I for a copy of the contract with Tri-

County.  In fiscal year 2016-17 the County paid Tri-County $184,000 for these services.  

  



Figure 3-6

Basin Container Site
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3.3.11 Giulio Contract 

The County has a contract with Giulio Disposal to direct haul waste collected at the curb in Boulder 

directly to the Tri-County Disposal Landfill rather than hauling it to the Boulder container site.  The 

County pays Giulio per trip to haul the waste directly to the landfill.  See Appendix L for a copy of 

the contract with Gioulio.  In fiscal year 2016-17 the County paid Giulio $20,286 for these services. 

3.3.12 Operation and Maintenance 

The County has operated and maintained its current solid waste system successfully for over 

twenty years.  The County has seven full time employees including the following: 

• Two full time truck drivers which haul waste from the container sites to the 

landfill.  When not driving, the truck drivers assist with container site 

operations tasks 

• Four roll-off site attendants  

• Solid Waste Supervisor 

The County also has several fill site attendants and drivers to fill in during illness, vacation or other 

absences.  The County also provides the solid waste system with part time administrative 

assistance including the Commission Secretary, Clerk and Recorder, and other County 

administrative staff.  Appendix G contains a typical schedule for employees along with position 

descriptions.  All of the solid waste system alternatives considered in the analysis have estimated 

operation and maintenance costs.  Continued long term operation and maintenance of the 

County’s solid waste system will be a necessity and the user charges need to provide adequate 

funding to keep the system well maintained and in compliance with Federal and State rules 

governing public solid waste systems. 

The container site attendant’s responsibilities include the following: 

• Estimating the volume of construction, demolition and inert wastes, 

collecting payment and writing a receipt for recordkeeping, 

• Directing users to the proper disposal area, 

• Monitoring material types in loads, 
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• Coordinating with the Solid Waste Supervisor for container pick-up when 

the containers are full, 

• Insuring special wastes such as scrap metal are properly segregated, 

• Separating cardboard, 

• Picking up wind-blown litter, 

• Overall maintenance of containers and other on-site equipment, 

• Filing proper paper work for burning permit and conducting burns, 

• Assisting public users and educating them on safe use of the facilities, 

• Checking users to ensure that have a County disposal permit and are 

authorized to use the facilities, 

• Insuring that site access is secured during closed hours, and  

• Other duties as necessary to properly operate the container sites   

Truck driver’s responsibilities are as follows: 

• Hauling containers from sites to Tri-County Disposal landfill.   

• Monitoring truck and trailer condition and scheduling maintenance when 

required 

• Assisting site attendants with their duties, as needed. 

The Solid Waste Supervisor’s duties include the following: 

• Managing employees and overall solid waste operation in accordance with 

Jefferson County, State and Federal requirements, 

• Coordination with County support and administrative staff, 

• Reporting to County Commission, 
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• Annual budgeting, 

• Recordkeeping, 

• Coordination and communication with vendors, suppliers and contractors, 

• Communication with customers, 

• Fill-in driver and container site attendant as needed  

The County’s system is well operated and maintained.    

3.4 Financial Status 

The County has operated the current solid waste system successfully for over twenty five 
years.  The Jefferson County Commission has the legal responsibility for this Solid Waste 

Preliminary Engineering Report.  The Jefferson County Commission is elected by and directly 

accountable to the electors within the County limits.  The solid waste management system is 

owned and operated by the County.  Capital, operation and maintenance (O&M) costs are paid 

for by property owners within the County.   

Capital, operation and maintenance costs will continue to be paid for by users within the County.  

Fees for the solid waste system will be assessed to cover the debt service and O&M costs.  The 

County provides administrative assistance to manage the day-to-day business of the County and 

operators to perform the operation and maintenance of the system.   

The County obtains the majority of its solid waste revenues from tax assessments which are 

based on the approximate number of equivalent household units of solid waste each account 

generates.  The County also generates revenue from special waste fees and recycling income.  

These revenues are used to operate and maintain the collection sites, service debt, conduct 

recycling activities and pay for the waste hauling and disposal fees.  The County financial status 

is sound because of quality financial planning and execution.  Copies of County revenue and 

expense statements are included in Appendix M. 

Capital, operation and maintenance costs will continue to be paid for by users within the County.  

Fees for the solid waste system will be assessed to cover the debt service and O&M costs. The 

County currently has 6,220 solid waste units which are assessed at $129.69 annually per unit.  
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The $129.69 entitles the user to utilize the County’s solid waste facilities.  Construction and 

demolition wastes are charged an additional $20/cubic yard for disposal and inert waste brought 

to the Whitehall and Boulder Class III landfills is charged at $15/cubic yard.  The site attendants 

are required to estimate the volume of each construction, demolition and inert load and the 

customer is billed accordingly.  Residents who have curbside collection service pay for this service 

directly to the private provider.  Detailed information on the County’s unit system and special 

waste fees are included in Appendix N. 

The County also receives monies from recycling revenues.   The total estimated current annual 

revenue of the County solid waste system is $889,000.  The current revenue is adequate for the 

County’s current annual needs.  Table 3-1 summarizes the County’s solid waste revenue history 

for the last three fiscal years.  These revenues are used to operate and maintain the collection 

sites, pay for the waste hauling costs and disposal fees.   

Table 3-1 - Annual Revenue History (rounded to the nearest $1,000) 

Item 2014/2015 2015/2016 2016/2017 

Real Property Assessments 728,000 728,000 740,000 

Personal Assessments 65,000 55,500 61,000 

Penalties and Interest 6,500 8,000 6,500 

Solid Waste Permits/Collection 1,500 1,500 1,500 

Tire Disposal 2,500 3,000 4,000 

Refrigerators 2,000 2,500 2,000 

Construction Waste Fees 16,000 16,500 15,000 

Cardboard  2,000 1,500 

Paper  500 500 

Aluminum  1,500 1,500 

Junk & Metal Salvage 28,000 14,500 21,000 

Miscellaneous Revenue 10,000 9,000 11,000 

Investment Earnings 1,500 2,000 5,000 

Total 861,000 845,000 870,500 
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Table 3-2 summarizes the County’s expense history for the last three fiscal years.  The County 

has no current debt service on the solid waste system.  

Table 3-2 - Solid Waste District Expense History 

Item FY 2013-14 FY 2014-15 FY 2015-16 FY 2016-17 FY 2017-18  (1) 

Salaries & Benefits 444119 463109 485368 427006 310445 
Equipment Repairs, Maintenance 
& Parts 39826 37838 40669 32910 23520 

Supplies & Equipment 24991 2518 9869 8205 2538 

Tipping Fees 160560 181574 188362 184032 143349 

Landfill Services (Giulio Hauling) 19561 22954 24937 20286 20151 

Fuel & Diesel Fuel 47583 38671 25355 23345 19261 

Office & Utility Costs 7715 6689 5871 5577 4327 

Wood Processing 15600 240 0 0 0 

Recycling 0 0 150 3940 3484 

GASB 45 30947 0 0 0 0 

Professional Services 21986 9344 7880 7020 4262 

Liability Insurance 16028 16176 16548 18359 21286 

Licensing 1239 1240 1200 1241 2127 

Other Miscellaneous Expenses 10229 8896 11570 7759 8281 

Total 840384 789249 817779 739680 563031 
(1) Expenses through Feb 2018 

 

Regulatory Requirements 

Municipal solid waste is regulated on both the State and Federal levels.  The Federal Resource 

Conservation & Recovery Act (RCRA) adopted in 1976 governs solid waste disposal nationwide.  

These rules were updated in 1991 through an act called Subtitle D.  The State of Montana has its 

own Administrative Rules of Montana (ARMs) which govern waste disposal and handling in 

Montana.  Montana’s rules and program are compliant with the Federal Subtitle D regulations.  

The Federal and State rules which govern solid waste disposal are enforced at Tri-County 

Disposal’s landfill near East Helena where the County’s waste ultimately ends up.  The Tri-County 

landfill is a fully compliant waste disposal facility. 



Jefferson County  Draft Solid Waste PER 

38 

The State of Montana does not regulate container sites which accept less than 3,000 tons of 

waste per year and utilize containers less than 50 cubic yards in size.  All of the County’s container 

sites accept less than the regulatory tonnage limit and utilize containers less than 50 cubic yards.  

However, the County is required to have Montana Class III landfill licenses for the Whitehall and 

Boulder sites because these sites operate burn pits for untreated wood waste.  The County also 

operates a Class III landfills at Whitehall and Boulder.  Since these sites are licensed, they are 

periodically inspected by Montana DEQ personnel.  Recent inspections have shown the facilities 

are in compliance.  Copies of recent inspections are included in Appendix K. 

State and Federal regulations govern the safe and legal transport of waste.  The County is 

required to meet the requirements of the Montana Department of Labor and Industry with regards 

to safety and how it treats its employees. 

The Montana Association of Counties (MACO) and their insurer are concerned about the public’s 

safety at container sites. MACO has requested that the Counties make upgrades to improve 

safety.  MACO has significant influence on the Counties because of their role as an insurer.    

3.4.1 Waste Quantities and Types 

The County receives detailed landfilled waste tonnage data from Tri-County who weighs every 

load hauled to the landfill.  Table 3-3 details annual tonnages of waste hauled to the landfill as 

well as diverted waste tonnage over the last three fiscal years and compares it to current 

population estimates.  The table also calculates an average per capita waste generation rate for 

the County.  The average waste generation of 3.6 lb/person/day is significantly less than both the 

State and national averages.  However, it very similar to generation rates for other rural Montana 

counties. 

Table 3-3 - Waste Volume & Population History 

Fiscal Year 
Annual 
Landfill 

Tonnage 
Burned 

Wood Waste 
Class III & 

Tires 
Recycled  
Wastes Total Waste 

Tonnage Population Waste Generation 
(lb/person/day) 

2014-2015 6,124 500 500 (1) 300 7,424 11,788 3.1 

2015-2016 6,415 555 500 (1) 315 7,785 11,853 3.6 

2016-2017 6,478 498 500 (1) 320 7,796 11,918 3.6 
(1) Estimated total annual Class III tonnage for Whitehall & Boulder sites 
(2) Estimated burned wood waste tonnage for 2014-2015 
(3) Estimated recycled waste tonnage for 2014-2015 
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The County also keeps detailed records of diverted wastes.  Table 3-4 summarizes the tonnage 

of waste diverted by the County over the last three fiscal years. 

Table 3-4 - Detailed List of Diverted Waste 

Fiscal Year Aluminum Tons Mixed Paper 
Tons Cardboard Tons Metal Tons Total Tons 

2014-2015      

2015-2016 1.9 29.8 65.4 218 315 

2016-2017 1.6 34.4 49 235 320 

2017-2018 3.5 21.6 68.6 185 279 

  

Special Wastes, Recycling & Waste Stream Diversion 

The County manages special wastes at the container sites, however some wastes are not 

accepted.  Materials are monitored by the site attendant as they come into the site.  Special waste 

fees are detailed in Appendix N.  Following is a discussion of special wastes and how the County 

handles them. 

a) Asbestos – The County does not accept asbestos materials at any container 

site.  Asbestos generators are required to haul waste directly to a licensed 

landfill. 

b) Green wastes – Green wastes include tree limbs and grass clippings.  Green 

waste is accepted at the Montana City, Clancy, Boulder, and Whitehall sites at no 

charge.  The County operates a burn pit at the Boulder and Whitehall sites for 

clean untreated wood waste.  The County also operates low-tech compost piles 

at the Boulder and Whitehall sites for yard waste.  Wood waste from the Montana 

City and Clancy sites is hauled to the Tri- County Landfill for disposal.   

c) C&D – This category is construction and demolition debris (C&D). Small loads of 

C&D from the general public are accepted at the container sites.  Commercial 

C&D loads from contractors are not accepted at the container sites, because the 

containers do not have the capacity to accept the volume from significant 

demolition projects.  Contractors are required to haul the waste directly to the 

landfill.  Attendants charge customers $20/cubic yard for this type of waste.     

d) Tires – Tires are accepted at the Boulder and Whitehall sites for a special waste 

fee.  Attendants charge customers $15/cubic yard for this type of waste.  Tires 

are landfilled in the Class III landfill pits as inert waste.  
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e) Metal – The County collects scrap metal in separate roll-offs at all the container 

sites.  Metal is stockpiled at the Boulder and Whitehall sites until an adequate 

quantity is present to have a private recycler crush the metal.  The metal is then 

hauled to a recycler and sold.  Metal consists primarily of white goods and other 

scrap metal wastes.  County staff are licensed to perform freon removal and the 

public is charged for this service.  The County maintains records for freon 

removal in compliance with Federal law.  

f) MSW – This category is municipal solid waste that is the bulk of the waste 

accepted at the container sites. 

g) Liquid & Hazardous Wastes – Bulk liquid wastes and hazardous wastes are 

specifically disallowed by the County.  Municipal solid waste landfills are 

specifically not allowed to take these wastes by federal regulation and the County 

does not have the ability to handle them.  Household quantities of these wastes 

are acceptable.  The site attendant screens the waste stream at the container 

site to help insure that bulk liquid and hazardous wastes are not dumped at the 

container sites. 

h) Recyclables – The County collects recyclables at all the container sites.  Some 

sites only collect a few of these materials.  Recyclables accepted include paper, 

metal, aluminum, cardboard, used oil and batteries.    The descriptions for each 

container site earlier in the Chapter outline which materials are accepted at each 

site.  Quantities of these recyclables are shown in Table 3-4. 

i) Cardboard – The County segregates cardboard at all the site except Basin and 

Jefferson City.  The County then hauls and sells the cardboard.   

j) Used Oil – The County collects used oil at each of the six container sites.  The 

County pays for a used oil recycler to pick-up used oil it collects. 

k) Batteries – Used batteries are collected at each of the six container sites.  Used 

batteries are sold by the County which results in additional revenue for the 

County 

l) Glass – Glass is currently collected at only the Montana City site.  There are few 

markets in Montana for recycling glass.   Therefore, collected glass is hauled to 

the Tri-County Disposal Landfill and disposed of in their construction and 

demolition pit.  The County is currently exploring whether Ashgrove will accept 

glass the County collects. 
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Table 3-4 summarizes wastes recycled or otherwise diverted from the County’s waste stream in 

fiscal years 2015/16, 2016/17, and 2017/18. 

3.4.2 Recycling Alternatives 

A detailed discussion of recycling alternatives, their economic feasibility and the potential for 

tonnage diverted from the waste stream is beyond the scope of this report.  However as shown 

on Table 3-4, the County is currently diverting about 10.5% of its waste stream if burned wood 

waste is included in the diversion total.  This is a reasonable effort for a small rural County in 

Montana, especially given the collapse of the recycling commodity market due to actions taken 

by China in recent years.  Given the small volume of waste generated by the County and the long 

distance to recycling markets, full scale recycling is clearly not economically feasible for the 

County.  The County’s expenses for recycling activities significantly exceed revenues already. 

The County’s current effort is a reasonable and appropriate level of recycling. 

3.4.3 Waste Projections 

As discussed within Chapter 2, it is anticipated that the population of the service area will increase 

throughout the 20-year planning period.  A large portion of this growth is expected to take place 

in the northern portion of the County impacting existing facilities at Montana City, Clancy and 

Jefferson City.  For the purposes of the waste stream projections, it is assumed that the per capita 

waste generation will remain the same as that generated in fiscal year 2017 and that the County 

will continue landfilling the majority of the wastes received.  Table 3-5 estimates the total tonnage 

throughout the twenty-year planning period. 

Table 3-5 - Waste Volume & Service Area Population Projections 

Year Total Waste Tonnage Population Waste Generation 
(lbs/person/day) 

2018 7,796 11,983 3.6 

2038 10,575 16,096 3.6 

 

Detailed Tonnage Data 

The County has maintained detailed hauling logs for each of the container sites by type of material 

including household and wood.  Logs also record each waste container site trip to the Tri-County 

Disposal Landfill.  Table 3-6 details waste tonnage hauled by the County from each container site 
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as well as the total number of containers and the average tonnage per container.  On a percentage 

basis the waste tonnage hauled by the County from each site is as follows: 

• Montana City – 38% 
• Whitehall – 34% 
• Boulder – 12% 
• Clancy – 8% 
• Jefferson City – 6% 
• Basin – 2% 

 

Table 3-6 - Annual Container Site Tonnage 

  FY 2014-15 FY 2015-16 FY 2016-17 FY 2017-18  

MONTANA CITY 1737.17 1820.83 1840.5 1188.67 

BOXES 414 545 570 374 

TONS/BOX 4.2 3.3 3.2 3.2 

CLANCY 400.35 396.33 412.98 266.54 

BOXES 112 148 146 95 

TONS/BOX 3.6 2.7 2.8 2.8 

JEFF CITY 276.72 295.87 281.5 173.8 

BOXES 83 106 104 66 

TONS/BOX 3.3 2.8 2.7 2.6 

BASIN 79.45 99.09 109.22 63.47 

BOXES 30 42 47 27 

TONS/BOX 2.6 2.4 2.3 2.4 

BOULDER 543.64 582.66 605.3 376.71 

BOXES 91 180 180 119 

TONS/BOX 6.0 3.2 3.4 3.2 

WHITEHALL 1617.49 1792.97 1676.26 1047.81 

BOXES 165 223 158 140 

TONS/BOX 9.8 8.0 10.6 7.5 

(1) At Whitehall most of the time two containers are hauled, but in the winter a trailer is NOT used when roads are bad 
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Table 3-7 details the total tonnage of waste landfilled in the County including tonnage hauled by 

Tri-County Disposal and Giulio Disposal which is picked up curbside.   Tri- County primarily 

operates in the northern portion of the County while Giulio primarily operates in Boulder and the 

southern portion of the County. 

Table 3-7 - Annual Landfilled Solid Waste Tonnage 

  FY 2014-15 FY 2015-16 FY 2016-17 FY 2017-18 (1) 

ANNUAL TOTAL 6123.89 6415.43 6478.49 4285.83 

JEFF CO CONTAINER SITE TONNAGE 4713.7 4987.75 4925.76 3117 

GIULIO CURB SIDE 771.26 779.03 795.74 625.31 

TRI-COUNTY DISPOSAL CURB SIDE 638.93 648.65 756.99 543.59 
(1) Thru Feb 2018 (2/3) 4 months left (1/3) 

 

The County uses open-top 40 cubic yard roll-offs at the container sites.  Roll-off loads are only 

consolidated at the Whitehall container site which uses stationary compactors.  The County hauls 

two containers per trip in most cases from Whitehall in order to reduce transfer mileage.  When 

road conditions are poor, the County will haul one container at a time from Whitehall.  Containers 

are hauled as single trailers from all the other sites.   

Wood Wastes 

The County generates a significant amount of wood wastes.  Wood is collected at the Montana 

City, Clancy, Boulder and Whitehall sites.  Clean wood waste collected at the Boulder and 

Whitehall sites is stockpiled and burned 1-2 times per year.  The County goes through the proper 

public notice and air quality permitting process with the DEQ and County Sanitarian prior to open 

burning.    Wood wastes generated at the Montana City and Clancy sites have been hauled to the 

Tri-County Disposal Facility and landfilled for the last three years.  The County used to backhaul 

wood waste from Montana City to Boulder when empty trucks were running that direction.  This 

obviously saves the disposal cost at the landfill.   Table 3-8 shows wood waste quantities the last 

three years. 
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Table 3-8 - Wood Waste Quantities 

Site  2015/2016 2016/2017 2017/2018(1) 

Montana City 

Tons 410 (2) 405 331 

Boxes 128 126 103 

Tons/Boxes 3.2 3.2 3.2 

Clancy 

Tons 68 46 41 

Boxes 30 19 17 

Tons/Boxes 2.3 2.4 2.4 

Boulder 

Tons 105 (3) 120 (3) 60 (3) 

Whitehall 

Tons 450 (3) 378 (3) 450 (3) 

Total Tons 1,033 946 882 
Notes: 

(1) Tonnage through March 2018 
(2) Tonnage Based on Number of boxes @ 3.2 tons/box measured over last two years 
(3) Estimated on burn pile size @ 300 lb/cy 

3.4.4 Operation and Maintenance Expenses 

The County keeps excellent records of its expenses of the solid waste system.  Expenses are 

tracked in distinct categories.  Detailed financial data is included in Appendix M.  Annual 

operations and maintenance costs for the last three years are detailed in Table 3-2. 

Expenses directly related to hauling and transfer of waste are critical in the evaluation of hauling 

alternatives.  The County incurs 54,000 to 58,000 miles of waste transfer mileage per year.  

Expenses directly related to waste transfer activities the last three fiscal years are summarized in 

Table 3-9. 
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Table 3-9 - Waste Transportation Costs 

  2014/2015 2015/2016 2016/2017 2017/2018 (2) 

Insurance (1) 12,900 13,200 14,700 11,400 

Fuel 38,700 25,400 23,300 19,300 
Vehicle Repair & 
Maintenance 37,800 40,700 32,900 23,500 

Salaries & Benefits 106,500 (3) 111,800 (3) 98,200 (3) 71,400 (3) 

Total 195,900 191,100 169,100 125,600 
(1) Assume 80% of liability insurance costs are related to transportation 
(2) 2017/2018 Data is through February 2018 
(3) Estimated Driver position includes 65% of time hauling 

 

The County has two roll-off trucks dedicated to the solid waste operation for hauling from the 

container sites.  The County has historically purchased used trucks and trailers on a cash basis 

rather than purchasing new equipment.  The County then repairs and maintains the 

trucks/trailers to last as long as possible.  When replacements are necessary the County uses 

its operational reserves to make the purchases.  Equipment depreciation is an approach used to 

factor in the purchase cost of the truck and trailer.  Table 3-10 shows the cost per mile for truck 

and trailer purchase based on a typical life of 400,000 miles.  Based on this analysis the 

equipment depreciation cost is $0.59/mile.   

Table 3-10 - Mileage Depreciation of Truck Purchase 

 Item Amount 

Truck $180,000.00 

Trailer $80,000.00 

Total $260,000.00 

Divided by 400,000 miles  

        Cost per mile $0.65 

Less Salvage Value of 10%  

Cost per Mile $0.59 
 

Table 3-11 develops the County’s cost per mile the last three fiscal years to run roll-off trucks.  

Table 3-11 shows an average cost of $3.83/mile over the last three years.  A current industry rule 

of thumb is $3.50 to $4.00 per mile. 
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Table 3-11 - Transportation Cost Per Mile 

  2014/2015 2015/2016 2016/2017 2017/2018 

Transportation Costs $195,900 $191,100 $169,100 125,600 

Mileage  57,457 54,644 38,734 

Truck Amortization Cost Per Mile $0.59 $0.59 $0.59 0.59 

Cost Per Mile  $3.92 $3.68 3.83 
 

Energy Usage 

Table 3-2 shows that the County’s has minimum energy usage costs.  The majority of the power 

bill is for the office, lighting at the container sites and the compactor units at Whitehall. The major 

energy use by the County for the solid waste system is fuel for waste hauling.  As shown in Table 

3-2, the County spent $23,000 on fuel the last full fiscal year of record.   

Capacity of Sites 

All of the existing container sites easily handle the existing traffic and volume of waste currently 

accepted with the notable exception of the Montana City site.  The Montana City site is being 

overwhelmed with traffic as this portion of the County continues to grow rapidly.  Tables 3-12 and 

3-13 show traffic counts that were taken at the Montana City site during May of 2016 and May of 

2018.  This traffic volume regularly exceeds the capacity of the site which manifests itself 

occasionally in the back-up of traffic on McClellan Creek Road.  It should be noted that the peak 

usage day in May 2016 was 595 users but in May of 2018 the peak day was 725 users which is 

an increase of over 20% in just two years.  Growth is obviously having a significant impact to this 

site’s usage.  McClellan Creek Road is a significant County collector road which services several 

subdivisions.  This is a significant public safety issue to motorists on McClellan Creek Road and 

those leaving the container site. 
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Table 3-12 - Montana City Site – May 2016 Traffic Counts 

Week Sunday Monday Tuesday Wednesday Thursday Friday Saturday 

May 1st   219 308 321 313 503 

May 8th 595 123 85 175 174 208 356 

May 15th 314 202 251 220 169 258 235 

May 22nd 469 228 188 265 203 326 383 

May 29 479 0 786 258    

Average 464 184.33 245.8 245.2 216.75 276.25 369.25 

Peak Day 595 228 486 308 321 326 503 
 

Table 3-13 - Montana City Site – April/May 2018 Traffic Counts 

Week Sunday Monday Tuesday Wednesday Thursday Friday Saturday 

April 15th    56 165 161 234 349 

April 22nd  519 110 320 278 350 388 626 

April 29th 711 249 268 302 308 401 575 

May 6th 725 384 334 307 361 241 566 

May 13th 558 417 303 188    

Peak Day 725 417 334 307 361 401 626 

Average 628 290 256 248 295 316 529 

 

All of the other sites adequately handle the current volume of traffic and waste that they receive 

and are adequate to address the County’s needs through the 20-year planning period. 
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4.0 NEED FOR PROJECT 

4.1 Health, Sanitation and Security 

Proper collection and disposal of solid waste is a critical element of public health and safety in 

modern society.  Prior to the implementation of organized solid waste collection and disposal 

measures in the US in the mid-1800’s, disease related to improper solid waste management 

practices was common. 

Municipal solid waste is regulated on both the State and Federal levels.  The Federal Resource 

Conservation & Recovery Act (RCRA) adopted in 1976 governs solid waste disposal nationwide.  

These rules were updated in 1991 through an act called Subtitle D.  The State of Montana has its 

own Administrative Rules of Montana (ARMs) which govern waste disposal and handling in 

Montana.  Montana’s rules and program are compliant with the Federal Subtitle D regulations.  

The Federal and State rules which govern solid waste disposal are enforced at Tri-County’ landfill 

near East Helena where the County’s waste ultimately ends up.  The Tri-County landfill is a fully 

compliant waste disposal facility. 

The State of Montana does not regulate container sites which accept less than 3,000 tons of 

waste per year and utilize containers less than 50 cubic yards in size.  All of the County’s container 

sites accept less than the regulatory tonnage limit and utilize containers less than 50 cubic yards.  

However, the County is required to have Montana Class III landfill licenses for the Whitehall and 

Boulder sites because these sites operate burn pits for untreated wood waste and the County 

also operates Class III landfills at Boulder and Whitehall.  Since these sites are licensed, they are 

periodically inspected by Montana DEQ personnel.  Recent inspections have shown the facilities 

are in compliance.  Copies of recent inspections are included in Appendix K. 

State and Federal regulations govern the safe and legal transport of waste.  The County is 

required to meet the requirements of the Montana Department of Labor and Industry with regards 

to safety and how it treats its employees. 

The Montana Association of Counties (MACO) and their insurer are concerned about the public’s 

safety at container sites. MACO has requested that the Counties make upgrades to improve 

safety.  MACO has significant influence on the Counties because of their role as an insurer.  
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4.1.1 Construction of New Container Site at Montana City 

The existing container site at Montana City is inadequate to handle current traffic volumes much 

less those which the facility will experience with the projected continued growth in Northern 

Jefferson County.  This has a significant positive impact on public health and safety by eliminating 

traffic back-ups onto McClellan Creek Road. 

4.1.2 Load Consolidation at Boulder site 

The load consolidation alternative recommended in Chapter Five for Boulder will reduce the 

County’s annual transfer mileage by 6,700 miles per year.  This represents a significant savings 

in hauling costs per year.  This is also a major reduction on the carbon footprint of the County’s 

operation.   Reduction in emissions will have a positive impact on air quality which has a positive 

impact on public health.  Reduction in truck mileage also helps protect public safety for motorists 

on the highways as discussed in more detail in section 4.1.3. 

4.1.3 Public Health and Safety Benefits of Reduction in Heavy Truck Traffic 

The National Highway Traffic Safety Administration (NHTSA) of the US Department of 

Transportation keeps detailed traffic safety statistics and data.  Of particular interest is data the 

NHTSA keeps on Large Trucks which is classified as any vehicle with a gross vehicle weight 

rating greater than 10,000 pounds.  All of the trucks operated by the Jefferson County solid waste 

system meet this definition of large trucks.  In 2013 there were 3,964 people killed and an 

estimated 95,000 people injured in crashes involving large trucks.  Please see NHTSA data in 

Appendix A. 

The data within Table 2 of Appendix A shows that the incidence of deaths and injuries related to 

Large Truck traffic is directly related to the number of miles traveled.  Therefore, a reduction in 

travelled Large Truck miles will reduce the incidence of injuries and deaths on the highways.  The 

proposed project will reduce the Large Truck mileage of the County by 6,700 miles per year.   

It is important to understand that many of the health and safety standards adopted in the USA are 

based on risk analysis evaluated through statistical data.  As an example, the Maximum 

Contaminant Levels (MCLs) established by the EPA under the Safe Drinking Water Act are rigid 

standards of compliance for public drinking water.  MCLs are based on laboratory testing which 
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determine the constituent concentration at which a person has a 1 in 1,000,000 of contracting 

cancer as a result of drinking that water for 70 years. 

Accidents clearly happen with heavy truck traffic.  In fact, below a picture of an accident which 

occurred with one of Sanders County’s roll-off container trucks near Plains.  The trailer tipped on 

the highway approach as shown on the picture below.  There were no injuries from this accident 

but there easily could have been.  Reducing Large Truck mileage clearly has a public health and 

safety benefit. 

 

Without reducing Large Truck mileage injury or death may occur in the long term.  The NHTSA 

data shows that accidents are directly related to the amount of Large Truck mileage.  According 

to NHTSA in 2013, large trucks accounted for 9% of all vehicles involved in fatal crashes.  The 

failure to reduce large truck mileage is a significant threat to motorists and is existing, continual 

and long term.  MACo data in Appendix B documents five accidents which occurred over the last 

21 years associated with trucking solid waste in Montana.  Each of these accidents included large 

trucks and the public. 
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4.1.4 Container Site Improvements 

The lack of barriers at the existing sites violate the current Unified Building Code which is enforced 

by the State of Montana.  However, all of the existing container sites were constructed prior to 

this code requirement and are grandfathered in.  Any new sites will need to have code-compliant 

barriers.  The County has improved safety at its sites by providing attendants that monitor and 

educate the public on safe dumping techniques. 

4.2 Aging Infrastructure 

The existing container sites have experienced significant wear and tear which is typical for solid 

waste facilities due to the heavy service conditions.   

The container sites are in relatively good condition and will continue to service the County 

throughout the planning period with the exception of the Montana City site which is discussed in 

more detail within the report. 

4.3 Reasonable Growth 

Chapter 3 includes population projections for the 20-year planning period.  The population is 

projected to increase by significantly over the planning period.  Chapter 3 also uses this data to 

project future solid waste tonnage.  The existing container site facilities, with the exception of the 

Montana City container site, are adequate to handle significantly more tonnage than that projected 

based on the population estimates. 

4.3.1 General Organizational Context 

Other public agencies involved in the planning and coordination of solid waste programs within 

the area include the Montana Department of Environmental Quality and Region VIII of the U.S. 

Environmental Protection Agency. Great West Engineering of Helena, MT is assisting the County 

with planning efforts and the funding agency application process for this particular project.  
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5.0 SOLID WASTE SYSTEM ALTERNATIVES  

5.1 Alternative Screening 

5.1.1 Optimal Operation of Existing Facilities 

The purpose of this section is to discuss how the current system is being maintained and operated 

and to explore the possibility of improving operations to either achieve the objectives of this PER 

in their entirety or to assist in achieving these objectives.  Such an approach could either eliminate 

the need for capital improvements to achieve plan objectives or reduce the extent of the capital 

improvements. 

The County does an excellent job of operating and maintaining its solid waste system.  No 

operational improvements (with the exception of the implementation of load consolidation at 

Boulder) were noted which would achieve the County’s goal of improving the overall solid waste 

system.  The system does provide a good service to the residents of the County.  However, the 

County is interested in exploring capital alternatives for improving the system.  This Chapter 

identifies potential solid waste alternatives and screens them for further analysis within this 

chapter.  

5.1.2 Solid Waste Alternatives Considered 

In order to fully evaluate alternatives for improvements to the County’s system it is first necessary 

to identify the full range of alternatives which are available.  Some of the alternatives can be 

relatively easily dismissed or screened from further analysis.  The remaining alternatives are 

examined within detail within the remainder of the Chapter.  The alternatives considered in this 

screening section are itemized below. 

Disposal Alternatives 

a. Alternative 1A - Tri-County Disposal Landfill in East Helena 

b. Alternative 1B – Lewis & Clark County Landfill and Other Regional Landfills 

c. Alternative 1C - County constructed and operated landfill 

d. Alternative 1D - More comprehensive recycling and waste diversion 
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Roll-Off Container Site Alternatives 

a. Alternative 2A - Existing System 

b. Alternative 2B - Barrier System Safety Improvements 

c. Alternative 2C - Roll-off load consolidation with backhoe or mini-excavator 

d. Alternative 2D - Roll-off load consolidation with stationary compactors 

e. Alternative 2E – Closure of Clancy, Jefferson City and Basin container sites 

 

Montana City Container Site Replacement Project 

a. Alternative 3A – No Action 

b. Alternative 3B – Construction of new site at County Line Subdivision 

c. Alternative 3C – Construction of new site on State Lands near Clancy 

d. Alternative 3D – Construction of new site on County property near existing site 

e. Alternative 3E – Construction of Container Site Improvements at Tri-County Disposal 

Landfill 

  

Pay-As-You Throw System Alternatives 

a. Alternative 4A – Current PAYT system 
b. Alternative 4B – Implementation of Weight-Based PAYT system 

 
Wood Waste Alternatives 

a. Alternative 5A - Current Alternative (Open Burning and Landfilling) 
b. Alternative 5B – Grinding 
c. Alternative 5C – Air Curtain Burners 

  

5.1.3 Screening of Disposal Alternatives 

Alternative 1A – Tri-County Landfill 

The County currently disposes of its waste at the Tri-County regional landfill near East Helena.  

Tri-County charges $29.00/ton for municipal solid waste, which is competitive for fully-compliant 

modern landfills.  The County is currently under contract with Tri-County for one more year.  The 

Tri-County landfill has well over forty years of life remaining which provides the needs of the 

County throughout the planning period. 
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Alternative 1B – Lewis & Clark County Landfill & Other Landfills 

There is only one other regional landfill within a reasonable distance of Jefferson County that 

could be competitive on a cost basis.  The Lewis & Clark County landfill is 9.5 miles further from 

the Montana City Container Site than the Tri-County Landfill using the most direct route on Lake 

Helena Drive.  The tipping fee at Lewis & Clark is very similar to Tri-County’s.  However, the 

additional 19-mile round trip would add $72 per trip of transportation costs based on the $3.83 

per mile determined earlier in the report.  When the County is only hauling 3-3.5 tons per trip, it is 

easy to see that the additional transportation costs to the Lewis & Clark County Landfill would 

quickly outweigh any offer for a lower tipping fee on a per ton basis.  The financial scenario for 

hauling to other regional landfills would be worse due to the increased transportation distance.   

The County currently has a contract with Tri-County through 2019.  For these reasons, this 

alternative is screened from further analysis in this report.  If Tri-County’s tipping fees were to 

dramatically increase in the future, the County may want to reassess this alternative in the future.  

Alternative 1C – County-Constructed & Operated Landfill 

There are several factors which make this a poor alternative for the County.  First, it would be 

very difficult to site and license a new landfill in Jefferson County.  The mountainous terrain of the 

County limits potential landfill sites.  The site soils and hydrogeology are not optimum for landfill 

development and it would be very costly to develop a new landfill in the County.  Second, the 

population of Jefferson County is too small to financially support a modern landfill.  Third, it would 

likely be very difficult to obtain public support for a new landfill in Jefferson County due to the 

recreational, environmental and aesthetic values of the area.  For these reasons, this alternative 

is screened from further analysis in this report.  

Alternative 1D – More Comprehensive Recycling & Waste Diversion 

A detailed evaluation of recycling and waste diversion alternatives is beyond the scope of this 

report.  However, the County has implemented several recycling and waste diversion efforts which 

are progressive for a rural Montana County with little population.   

First, the County collects and recycles paper, aluminum, metal, cardboard, batteries, and used 

oil. Second, the County operates burn pits and compost piles at both the Boulder and Whitehall 

sites for the diversion of green wastes.   
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With these recycling and waste diversion efforts, the County is addressing those portions of the 

waste streams that are most easily diverted.  More comprehensive recycling through material 

separation or curbside pick-up of recyclables is not financially practical for a community of this 

population. This is especially true given the crash of recycling commodity value which has 

happened in the last few years.  In fact, the County’s expenses for recycling already significantly 

exceed the revenue received from the commodities.   For these reasons, this alternative is 

screened from further analysis within the report. 

5.1.4 Roll-Off Container Site Alternatives  

Alternative 2A – Existing Facilities (No Action) 

The existing roll-off container site system has serviced the County well over the years.  The 

County has had accidents at the container sites in the past, however there have not been 

accidents in recent history.  Site attendants closely supervise tipping operations and educate 

customers on safety around the container walls.  Therefore, this alternative is evaluated in more 

detail in this report. 

Alternative 2B – Installation of Barriers at Existing Facilities 

The County’s insurer, MACO, is strongly encouraging County governments to install barriers for 

the container walls.   Installation of barriers help protect the public from fall hazards at the 

container sites.  Alternatives for these barriers are evaluated in more detail within this chapter.    

Alternative 2C – Consolidation of Open Top Roll-Off Loads with Backhoe or Mini Excavator 
Compaction 

Consolidation and compaction of loads within containers can significantly reduce hauling costs 

because fewer loads need to be hauled.  One alternative for consolidating loads are backhoes or 

mini excavators.  One advantage of utilizing a backhoe for this task is that this equipment can be 

used to handle other wastes on site including green wastes and bulky wastes that customers 

cannot get into the container.  A disadvantage of backhoes is that if not used carefully they can 

damage the containers.  Mini-excavators are easier to operate and are less able to significantly 

damage containers during consolidation operations.  The County determined during the PER 

process that they would prefer mini-excavators to backhoes because of the ease of operation and 

the lower likelihood that the operators will damage containers. 
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Initial analysis has shown that the Jefferson City, Basin and Clancy sites do not generate enough 

tonnage to make consolidation pay off.  Whitehall already utilizes stationary compactors.  

Therefore, these sites are screened from further analysis for consolidaton alternatives.  The 

Boulder and Montana City sites are evaluated for consolidation in more detail within this Chapter.  

Alternative 2D – Consolidation of Open Top Roll-Off Loads with Stationary Compactors 

Consolidation and compaction of loads within containers can significantly reduce hauling costs 

because fewer loads need to be hauled.  Stationary compactors are another approach to 

consolidating loads.  Stationary compactors have a higher capital cost than the backhoe 

alternative and there are some materials which cannot be thrown into the compactor.  Under this 

alternative the County would need to maintain at least one roll-off at each site for wastes that 

cannot be handled in the compactors or have customers haul those wastes directly to the transfer 

station.   

Initial analysis has shown that the Jefferson City, Basin and Clancy sites do not generate enough 

tonnage to make consolidation pay off.  Whitehall already utilizes stationary compactors.  

Therefore, these sites are screened from further analysis for consolidaton alternatives.  The 

Boulder and Montana City sites are evaluated for consolidation in more detail within this Chapter.  

Alternative 2E – Closure of Clancy, Jefferson City and Basin Container Sites 

The County could gain some operational efficiencies and cost savings by closing these sites 

which combined only handle 16% of the waste tonnage hauled by the County.  In addition, if the 

County elects to proceed with the Pay-As-You-Throw alternative or construction of the Montana 

City container site replacement at the Tri-County Landfill these three sites will need to be closed 

because there is not room available at these sites for the installation of scales. 

5.1.5 Montana City Container Site Replacement Alternatives 

Alternative 3A – No Action 

Continuing to utilize the existing container at Montana City is not a long-term viable alternative 

due to the inability of the site to handle the current traffic much less future growth.  Therefore, this 

alternative is screened from further analysis in this report.   
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Alternative 3B – Construction of new site at County Line Subdivision 

This alternative would have consisted of constructing a new five bay container site at the County 

Line Industrial Subdivision which is immediately adjacent to the Tri-County Disposal Landfill.  The 

Commission screened out this alternative during the PER process because of the duplication of 

services so close together and the inefficiencies of the County and Tri-County handling the waste 

twice in such a close proximity.  It is clear that Alternative 3E would be much more efficient than 

this alternative.  For these reasons, this alternative was screened out from further analysis in the 

report. 

Alternative 3C – Construction of new site on State Lands near Clancy 

This alternative consists of constructing a new eight bay container site on State Lands south of 

Clancy.  This alternative was rejected for several reasons.  First, there is poor access to the site 

via the frontage road which would likely need to be improved at great cost.  Second and more 

importantly, construction of this facility is away from where most of the current population is 

located and the growth is occurring.  This would dramatically increase overall road mileage for 

County residents that are self-dumping.  Third, acquiring the land would involve a very involved 

process with State Lands to either swap for the land or obtain it through a long-term lease. For 

these reasons, this alternative was screened out from further analysis in the report. 

Alternative 3D – Construction of new site on County property near existing site 

This alternative consists of constructing a new eight bay container site on a large parcel owned 

by the County southeast of the current Montana City container site.  This site is large enough to 

handle the traffic load at Montana City throughout the planning period and is a viable alternative.  

This alternative is evaluated in more detail within the report. 

Alternative 3E – Construction of Container Site Improvements at Tri-County Disposal 
Landfill 

This alternative consists of entering a public/private partnership with Tri-County Disposal and 

constructing a five bay container site at the existing landfill.  This alternative will also require the 

construction of a scale system to handle the additional traffic generated by the public at the landfill 

and keep it separate from the commercial traffic.  This alternative appears viable and is evaluated 

in more detail in the report. 
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5.1.6 Pay-As-You-Throw (PAYT) Alternatives 

Alternative 4A – Current PAYT System 

The current PAYT system based on periodic reassessment of commercial accounts and a flat 

rate for all residential units will be compared with implementation of a full weight-based PAYT 

system in Alternative 4B. 

Alternative 4B – Weight-Based PAYT System 

Implementation of a weight based PAYT system will be fully evaluated in this report.  This will 

include installation of scales at the new Montana City site, Boulder and Whitehall.  The Clancy, 

Jefferson City and Basin sites will be closed under this alternative. 

5.1.7 Wood Waste Alternatives 

The current wood waste alternative of Open Burning and Landfilling (Alternative 5A) will be 

compared with Grinding (Alternative 5B) and Air Curtain Burners (Alternative 5C). 

5.1.8 No Action Alternative 

The No Action Alternative is typically evaluated in a preliminary engineering report.  In this case 

the no action alternative would involve keeping the same solid waste system the County currently 

utilizes.   

Since each component of the remainder of the existing system is either being evaluated in more 

detail or being retained after the screening of alternatives, the no action alternative is effectively 

being considered component by component. 

5.1.9 Summary of Solid Waste Alternatives Selected for Further Analysis  

The previous discussions selected the solid waste system alternatives that will be considered for 

more comprehensive analysis within this Chapter of the Preliminary Engineering Report.  The 

alternatives selected for further analysis are summarized below: 

Alternative Series 1 - Summary of Disposal Alternatives & Recommended Alternative 

All of the disposal alternatives except the current alternative of disposal at the Tri-County Landfill 

have been screened from further analysis in this report.  Disposal at the Tri-County Landfill which 
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is fully compliant with federal and State requirements and is the lowest cost alternative is currently 

the best alternative available to the County.  In addition, the County has implemented a 

reasonable and progressive level of waste recycling and diversion within its solid waste system.  

Therefore, Alternative 1A is the preferred disposal alternative without any further analysis needed 

in this report. 

Alternative Series 2 - Summary of Roll-off Container Alternatives 

The report will evaluate the alternative of installation of barriers at all the container sites.   

The report will also evaluate alternatives for load consolidation at the Boulder and Montana 

container sites including mini-excavators and stationary compactors.   Load consolidation 

alternatives were ruled out for the Jefferson City, Clancy and Basin sites because of inadequate 

tonnage to justify it.  Whitehall already has stationary compactors so it will also not be evaluated. 

This section of the report will also evaluate the closure of the Clancy, Jefferson City and Basin 

container sites. 

Alternative Series 3 - Montana City Container Site Replacement Alternatives 

Three alternatives including the No-Action alternative were screened from further consideration.  

The report will evaluate construction of the new Montana City Container Site on County Property 

(Alternative 3D) and construction of the new facility at the Tri-County Disposal Landfill (Alternative 

3E) 

Alternative Series 4 – Pay As You Throw Alternatives 

The current PAYT system based on unitizing periodic reassessment of commercial accounts and 

a flat rate for residential units will be compared with implementation of a full weight-based PAYT 

system in Alternative 4B in the report. 

Alternative Series 5 – Wood Waste Alternatives 

The current wood waste alternative of Open Burning and Landfilling (Alternative 5A) will be 

compared with Grinding (Alternative 5B) and Air Curtain Burners (Alternative 5C). 
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5.2 Container Site Alternatives 

5.2.1 Alternative 2A – No Action on Barrier Installation 

The County has had accidents at the container sites in the past, however there have not been 

accidents in recent history.  Site attendants closely supervise tipping operations and educate 

customers on safety around the container walls.  Installation of barriers does hamper public 

tipping operations because heavy and bulky wastes are difficult to lift over the barrier.  These 

issues are also a safety concern for customers. 

5.2.2 Alternative 2B – Installation of Barriers at Roll-off Sites 

As discussed in Chapter 3 the most significant deficiency with the roll-off sites is the lack of a 

barrier at the top of the container wall.  The International Building Code requires that when the 

public has access to a drop off greater than 30 inches high, the drop off needs to be protected by 

a guard barrier at least 42 inches high.  The top of the container walls are approximately 8 feet 

above ground level the container sits on.  All of the Counties existing container site facilities were 

built before this code change and are exempt from the requirement.  Any new facilities or major 

modifications to existing facilities would require installation of a barrier. 

There are several approaches that can be utilized for installing fixed concrete guard barriers 

including cast-in place walls, pre-cast guardrails or pre-cast blocks.  Fixed barriers can also be 

constructed with steel fencing materials as well.  There are several issues with fixed barriers that 

make them infeasible for Jefferson County’s container sites.  First, a fixed barrier prevents the 

facility from being used by packer trucks which currently use one of the container sites (Whitehall).  

Second and more importantly, a fixed barrier prevents users with heavy or bulky wastes from 

being able to lift the waste over the barrier and into the container.  Therefore, fixed barriers are 

screened from further consideration.  The proposed barrier is a gate system that is normally 

closed but can be opened by the site attendant for bulky wastes or packer trucks. 

Description 

The proposed barrier consists of installation of a double-leaf steel gate for each container bay.  A 

detail of this barrier is shown in Figure 5-1.  Fixed fencing will also be installed on the end walls 

of each container bay.  Since the Montana City site will be replaced under one of the alternatives 

outlined under Alternative Series 3, this project estimate does not include gates for Montana City. 
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The gates are left closed for all operations except when a packer truck or bulky waste arrives at 

the site.  When these types of loads arrive at the site the attendant opens the gate and supervises 

the dumping operation until complete.  Once complete the attendant closes the gate system. 

Design Criteria 

The proposed design has been approved by Montana Building Codes for other projects in the 

State.  As discussed previously the Montana DEQ does not regulate or license container sites 

that handle less than 3,000 tons /year which is the case for all of Jefferson County’s container 

sites 

Map 

Figures 3-1, 3-2, 3-3, 3-4, 3-5, and 3-6 show schematic layouts for each of the six existing 

container sites. 

Environmental Impacts 

This alternative consists of installing a gate system on top of the existing concrete container wall 

at the existing container site facilities.  The existing sites have been previously disturbed and there 

will be no impact to the environment from this project element. 

Land Requirements 

Adequate land owned by the County is available for installation of the barriers as shown on 

Figures 3-1, 3-2, 3-3, 3-4, 3-5, and 3-6. 

Potential Construction Problems 

The proposed project is simple and no construction problems are anticipated. 

Sustainability Considerations 

Installation of the barriers has minimal sustainability considerations.  Installation of the barriers 

will make the facilities safer for County residents to use which has social benefits.  There are no 

improvements to water and energy efficiency as a result of this alternative.  There are no green 

infrastructure, environmental or economic sustainability benefits from this alternative. 
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Cost Estimate 

A capital cost estimate for the project is included in Table 5-1. 

Table 5-1 - Opinion of Probable Construction Cost - Container Site Improvements 

# Bid Item Qty Units Unit Price 1 Total 

1 Container Bay Gates/End Wall Fence Whitehall 3 EA $2000 $6,000.00 

2 Container Bay Gates/Wall Fence Clancy 6 EA $2000 $12,000.00 

3 Container Bay Gates/Wall Fence Jefferson City 4 EA $2000 $8,000.00 

4 Container Bay Gates/Wall Fence Boulder 3 EA $2000 $6,000.00 

5 Container Bay Gates/Wall Fence Basin 1 EA $2000 $2,000.00 

  Direct Construction Subtotal       $34,000.00 

  Mobilization   10.00%   $3.500.00 

  Contingency   10.00%   $3,500.00 

  Construction Subtotal       $41,000.00 

       

   Engineering and Construction Management  LS  $7,000.00 

  Legal & Administrative      $2,000.00 

  Total       $50,000.00 
 

There are no impacts to current operations and maintenance costs associated with installation of 

guard barriers at the container sites 

5.2.3 Alternative 2C – Consolidation of Open Top Roll-Off Loads with Mini-Excavator 
Compaction 

Description 

This alternative consists of consolidation and compaction of loads within containers with a mini-

excavator.  The site attendant periodically uses the mini-excavator to consolidate the waste within 

the container.  This practice can significantly reduce hauling costs because fewer loads need to 

be hauled.  Typically, a 40 cubic yard roll-off container will hold 3.0-3.5 tons per container.  By 

consolidating containers, 7.0 tons or more can be hauled per container.  The Boulder and 

Montana City sites are evaluated independently.    
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Design Criteria 

A typical mini-excavator equipment is recommended for this alternative.   

Map 

Figures 3-1 and 3-2 show that there is adequate space at each site for storing the mini-excavators. 

Environmental Impacts 

This alternative has minimal environmental impacts.  There are significant environmental benefits 

related to the reduction in truck mileage with this alternative. 

Land Requirements 

Figures 3-1 and 3-2 show that there is adequate space on the existing County properties to 

accommodate the mini-excavators. 

Potential Construction Problems 

The proposed project is simple and no construction problems are anticipated. 

Sustainability Considerations 

Load consolidation has environmental and energy sustainability benefits.  The benefits are 

derived from the reduction in fuel usage by the County.  This has environmental benefits in the 

reduction of the County’s carbon footprint.  Reduction in fuel usage also improves energy 

sustainability.  Implementation of load consolidation is a “green” project.  Table 5-4 compares 

mileage usage with and without load consolidation.  Reduction in truck mileage also has an impact 

on the safety of motorists due to the reduction in heavy truck mileage. 

Cost Estimate 

A capital cost estimate for the project for the purchase of a low hour used mini-excavator is 

$35,000.  This is based on research conducted on equipmenttrader.com. 

Implementation of load consolidation with a mini-excavator results in additional operations and 

maintenance cost to the County.  This includes fuel, maintenance and repair for the mini-

excavators.  It also includes an equipment amortization allowance for the replacement of the mini-
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excavators.   The Federal Emergency Management Administration (FEMA) has established rates 

for operation, maintenance and ownership of equipment by local governments. The FEMA rates 

are used to establish the cost of mini-excavator operation in this analysis.  Labor rates are based 

on current wages for operators in the County multiplied by the benefits package overhead which 

was determined to be 1.53 for Solid Waste employees. 

Table 5-2 shows the incremental operations and maintenance costs for the container site 

operation under load consolidation at the Boulder site.  It is estimated that the mini-excavator will 

need to operate two hours a day at the Boulder site and 3 hours a day at the Montana City site. 

Table 5-3 shows the incremental operations and maintenance costs for the container site 

operation under load consolidation at the Montana City site. These will be used as the basis for 

comparison with other alternatives including no load consolidation. 

 

Table 5-2 - Opinion of Probable Annual Operation & Maintenance Costs Load Consolidation with 
Mini-Excavator Boulder Site 

# Bid Item Qty Units Unit Price  Total 

1 Operator Labor (2 hrs/day x 150 days/year) 300 HR $33.00 $9,900.00 

2 
Backhoe Fuel, Maintenance, Repair & Ownership (FEMA 
Rate) 300 HR $18.00 $5,400.00 

  Total       $15,300.00 
 

Table 5-3 - Opinion of Probable Annual Operation & Maintenance Costs Load Consolidation with 
Mini-Excavator Montana City Site 

# Bid Item Qty Units Unit Price  Total 

1 Operator Labor (3 hrs/day x 350 days/year) 1050 HR $33.00 $34,650.00 

2 
Backhoe Fuel, Maintenance, Repair & Ownership (FEMA 
Rate) 1050 HR $18.00 $18,900.00 

  Total       $53,350.00 
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Payback Analysis 

Determining whether to implement a waste consolidation alternative is typically based on a 

payback analysis.  Consolidation of waste reduces hauling mileage and the associated costs.  

The question is whether the hauling savings offset the capital investment and operation of the 

equipment.  Table 5-4 details the payback analysis for mini-excavator load consolidation at the 

Boulder site. 

Table 5-4 - Boulder Container Site-Mini Excavator Consolidation Payback Calculation 

Boulder Container Site 
Mini-Excavator Consolidation – Payback Calculation 

Total Capital Cost Used Mini Excavator  $35,000 
Boulder Site in 2016-17 605 tons/180 boxes = 3.4 tons/box (Open Top Containers) 
Mini-Excavator Compaction 7.0 tons/box  
Ratio of Compacted Container Tons to Open Top Tonnage 7.0/3.4 = 2.06 
Annual Mini- Exc Boulder Containers 180 boxes/2.06 = 87 Boxes 
Reduction of Annual Boxes with Mini-Exc 180 boxes -87 boxes = 93 boxes 
Assume that all trips are single container loads Save 93 trips per year 
Annual miles saved per year 93 trips x 60 miles per round trip 5580 miles 
Annual Haul Cost Savings 5580 miles x $3.83/mile $21,370 per year 
Operator Labor 2 hrs/day x 150 days/year x $33/hr $9,900/year 
Mini- Exc Cost of Operation (Annual Fuel, Maintenance, Repair & 
Depreciation - 2017 FEMA rate $18/hr) $5,400/year 
Total Annual Cost Savings= Haul Cost Savings – Labor – Cost of 
Operation/Ownership $21,370 -$9,900-$5,400 = $6,970/year 
Payback Min-Exc Alternative $35,000/$6,970 per year = 5.0 years 

 

Table 5-4 shows that Jefferson County would realize a payback on mini-excavator consolidation 

at the Boulder site within five years. 

Table 5-5 details the payback analysis for mini-excavator load consolidation at the Montana City 

site. 
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Table 5-5 -Montana City Container Site-Mini Excavator Consolidation Payback Calculation 

Montana City Container Site 
Mini-Excavator Compactor – Payback Calculation 

Total Capital Cost Used Mini Excavator  $35,000 
Montana City Site in 2016-17 1,840 tons/570 boxes = 3.2 tons/box (Open Top Containers) 
Mini-Excavator Compaction 7.0 tons/box  
Ratio of Compacted Container Tons to Open Top Tonnage 7.0/3.2 = 2.2 
Annual Mini- Exc Montana City Containers 570 boxes/2.2 = 259 Boxes 
Reduction of Annual Boxes with Mini-Exc 570 boxes -259 boxes = 311 boxes 
Assume that all trips are single container loads Save 311 trips per year 
Annual miles saved per year 311 trips x 7.5 miles per round trip 2,332 miles 
Annual Haul Cost Savings 2332 miles x $3.83/mile $8,932 per year 
Operator Labor 3 hrs/day x 350 days/year x $33/hr $34,650/year 
Mini- Exc Cost of Operation (Annual Fuel, Maintenance, Repair & 
Depreciation - 2017 FEMA rate $18/hr) $18,900/year 
Total Annual Costs= Haul Cost Savings – Labor – Cost of 
Operation/Ownership $8,932 -$34,650-$18,900 = -$44,618/year 
Payback Min-Exc Alternative No payback 

 

Table 5-5 shows that mini-excavator consolidation is not financially feasible at the Montana City 

site.  This due to the short haul distance and minimal hauling cost savings available to payback 

the investment.  Mini-excavator consolidation is not recommended at the Montana City site. 

5.2.4 Alternative 2D – Consolidation of Open Top Roll-Off Loads with Stationary 
Compactors 

Description 

This alternative consists of consolidation and compaction of loads within containers with 

stationary compactors.  Stationary compactors utilize a hydraulic ram to compact waste within a 

specialized reinforced roll-off container which must also be purchased.  The compactors can 

easily be installed on the existing container slabs.  The compactors require the construction of a 

steel hopper into which waste is dumped from the top of the container wall.  This alternative 

requires the installation of three phase power or a diesel-powered generator.  The previous 

analysis for mini-excavator consolidation at Montana City demonstrated that it was not financially 

feasible.  Installation of stationary compactors is more costly so the payback will be even worse 

for this alternative at Montana City.  Therefore, this alternative will be only evaluated for the 

Boulder site 
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The Boulder site would require two stationary compactors.  The County would also need to 

purchase reinforced compactor containers to utilize this system. 

The site attendant periodically uses the compactor to consolidate the waste within the container.  

This practice significantly reduces hauling costs because fewer loads need to be hauled.  By 

consolidating containers, 8.0 tons or more can be hauled per container.   

An advantage of this system is that maintenance of the compactors is minimal.  However, there 

are several disadvantages of this alternative in comparison to mini-excavator compaction.  First, 

the mini-excavator is not available to conduct other waste handling activities and maintenance 

activities on site.  Another disadvantage is that there are some wastes that are unsuitable for the 

stationary compactors.  One of the three container bays at Boulder would be reserved for bulky 

wastes and other wastes unsuitable for the stationary compactors.   

Design Criteria 

All-purpose waste compactors typically use 15-20 horsepower motors which require three phase 

power.  Three phase power is over a mile away from the Boulder site and it would extremely costly 

to extend it to the site.  Therefore, this alternative includes a diesel-powered generator for 

powering the compactors. 

Map 

Figure 3-2 shows the location of the Boulder container site and existing bays. 

Environmental Impacts 

This alternative consists of installing stationary compactors on top of the existing concrete slabs 

at the Boulder container site facility. The existing site has been previously disturbed and there will 

be no impact to the environment from this project element. 

Land Requirements 

The compactors will fit on the existing site footprint so no additional land is needed. 

Potential Construction Problems 

The proposed project is simple and no construction problems are anticipated. 
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Sustainability Considerations 

Load consolidation has environmental and energy sustainability benefits.  The benefits are 

derived from the significant reduction in fuel usage by the County.  This has environmental 

benefits in the reduction of the County’s carbon footprint.  Reduction in fuel usage also improves 

energy sustainability.  Implementation of load consolidation is a “green” project.   

Cost Estimate 

A capital cost estimate for the project is included in Table 5-6. 

Table 5-6 - Stationary Compactor Installation with Diesel Generator - Boulder 

# BID ITEM QTY UNITS UNIT PRICE 1 TOTAL 
1 Purchase Stationary Compactors 2 EA  $      37,500.00   $          75,000  
2 Compactor Installation  2 EA  $        3,000.00   $            6,000  
3 Hopper Construction 2 EA  $      10,000.00   $          20,000  
4 Electrical 1 LS  $        8,000.00   $            8,000  
5 Diesel Powered Generator 1 LS $40,000.00   $          40,000  
           $                    -  

  Direct Construction Subtotal  $        149,000  
  Mobilization 10%    $          15,000  
  Contingency 10%    $          15,000  

  Construction Subtotal  $        179,000  
  Engineering 10%    $          18,000  
  Compactor Containers (4)      $          60,000  
  TOTAL      $        257,000  

1 Estimated unit costs are based upon estimates from suppliers and bid tabs for similar projects throughout Montana. 
 

Implementation of load consolidation with stationary compactors results in minor operations and 

maintenance costs to the County.  This includes maintenance and repair for the compactors and 

generator.  It also includes an annual equipment amortization allowance for the replacement of 

the compactors.  Finally, it includes diesel fuel for the generator.  Appendix P has a supplier quote 

for the compactors and containers.   

Payback Analysis 

Determining whether to implement a waste consolidation alternative is typically based on a 

payback analysis.  Consolidation of waste reduces hauling mileage and the associated costs.  
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The question is whether the hauling savings offset the capital investment and operation of the 

equipment.  Table 5-7 details the payback analysis for stationary compactor load consolidation at 

the Boulder site. 

Table 5-7 - Boulder Container Site - Stationary Compactors-Payback Calculation 

Boulder Container Site 
Stationary Compactors – Payback Calculation 

Total Capital Cost with a Generator $257,000 
Boulder Site in 2016-17 605 tons/180 boxes = 3.4 tons/box (Open Top Containers) 
Whitehall Site Average 2014-2018 8.98 tons/box (Stationary Compactors) 
Ratio of Stationary Compactor Tonnage to Open Top Containers 8.98/3.4 = 2.64 
With Stationary Compactors Annual Boulder Containers 180 boxes/2.64 = 68 Boxes 
Reduction of Annual Boxes with Stationary Compactor 180 boxes -68 boxes = 112 boxes 
Assume that all trips are single container loads Save 112 trips per year 
Annual miles saved per year 112 trips x 60 miles per round trip 6720 miles 
Annual Haul Cost Savings 6720 miles x $3.83/mile $25,737 per year 
Estimated Annual Operations and Maintenance Costs $2,500 
Total Cost Savings of Alternative $23,237 
Payback Stationary Compactor/Generator Alternative $257,000/$23,737 per year = 10.8 years 

 

Table 5-7 shows that Jefferson County would realize a payback on stationary compactor 

consolidation at the Boulder site within eleven years. 

Alternative 2E – Closure of Clancy, Jefferson City and Basin Container Sites 

The County could gain some operational efficiencies and cost savings by closing these sites 

which combined only handle 16% of the waste tonnage hauled by the County.  In addition, if the 

County elects to proceed with the Pay-As-You-Throw alternative or construction of the Montana 

City container site replacement at the Tri-County Landfill these three sites will need to be closed 

because there is not room available at these sites for the installation of scales.  The cost savings 

of this alternative need to be weighed against the reduction in services to County residents.  

Numerous comments were received from the public during the public meeting process in 

opposition to closing individual sites.  

Cost savings of this alternative include site attendant time and the elimination of container hauling 

from these sites.  Existing customers of these sites will likely dump at the new Montana City site.  
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Therefore, reduction in hauling mileage is based on the distance between these sites and 

Montana City.  Table 5-8 shows the labor savings of this alternative.   

Table 5-8 - Labor Savings of Site Closure Alternatives 

Item Days Hrs Rate/Hr Annual Savings 

Clancy Attendant 156 8 $27.55 $34,400.00 

Jefferson City Attendant 104 8 $27.55 $22,900.00 

Total Savings       $57,300.00 
 

Table 5-9 shows the estimated hauling savings of this alternative. 

Table 5-9 - Container Hauling Savings of Site Closure Alternative 

Item Boxes/Year 
Saved Miles Round 

Trip Cost Total 

Clancy 146 14 $3.81 $7,700.00 

Jefferson City 104 26 $3.81 $10,300.00 

Basin 47 64 $3.81 $11,500.00 

Total       $29,500.00 
 

5.3 New Montana City Site Alternatives 

5.3.1 Alternative 3D – Construction of new Container site on County property  

Description 

This alternative consists of constructing a new eight bay container site on a large parcel owned 

by the County southeast of the current Montana City container site.  The container walls would 

be constructed 4.5 feet tall with 42-inch gates.  The 42-inch gates will meet the Building Code 

requirements for new facilities.  The 42-inch gates will be normally closed.  Customers will need 

to throw waste over the gate.  Bulky wastes would be placed on the ground and County staff 

would open the gates to place waste in the containers.  The project will also require the 

construction of a new access road to the site to meet County road width (24-foot minimum) and 

grade standards (9% maximum).  Figure 5-2 shows the conceptual layout of the facility.   
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Design Criteria 

The facility is sized large enough to handle the waste generated in the County throughout the 20-

year planning period and beyond.  This site is large enough to handle the traffic load at Montana 

City throughout the planning period.  The site also has considerable space for additional 

expansion of the facility, if needed in the future. 

Map 

A conceptual layout of the facility is shown on Figure 5-2.   

Environmental Impacts 

The County property has been previously used as a gravel pit and has been previously disturbed.  

A minimal amount of new land disturbance will be required with this alternative.  No significant 

environmental impacts are expected as a result of the project.  Letters to environmental agencies 

and their responses are included in Appendix R. 

Land Requirements 

The parcel owned by the County is large enough to accommodate both the facility and future 

growth.   

Potential Construction Problems 

No construction problems are anticipated with this alternative.   

Sustainability Considerations 

The only sustainability consideration with this alternative is that it will serve this portion of the 

County throughout the twenty-year planning period.  The existing site will be unable to 

accommodate this growth. 

Cost Estimate 

Capital costs for Alternative 3D are shown in Table 5-10.  
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Table 5-10 – Montana City Capital Costs for Alternative 3D 

ITEM NO. DESCRIPTION QUANTITY UNIT UNIT 
PRICE 

TOTAL 
PRICE 

 1 Mobilization       1 LS $60,200.00  $60,200  

 2 Clearing & Grubbing     1.83 AC $4,000.00  $7,320  

 3 Excavation       27,400 CY $5.00  $137,000  

 4 3/4"-Minus Crushed Aggregate Surfacing (6" 
Depth) 1,840 CY $35.00  $64,400  

 5 1 1/2"-Minus Crushed Aggregate Base Course 
(8" Depth) 2,845 CY $30.00  $85,350  

 6 Concrete Container Pads (8" Depth Concrete on 
6" Crushed Agg.) 46 CY $600.00  $27,600  

 7 Structural Concrete (10" Retaining Wall, 10" 
Footing) 110 CY $700.00  $77,000  

 8 Chainlink Gate Fall Protection     8 EA $2,000.00  $16,000  

 9 Concrete Barrier Rail     622 LF $60.00  $37,320  

 10 24" Dia. Culvert     262 LF $60.00  $15,720  

 11 48" Dia. Culvert     300 LF $120.00  $36,000  

 12 60" Dia. Storm Manhole     1 EA $8,000.00  $8,000  

 13 Perimeter Fencing     1,750 LF $17.00  $29,750  

     CONSTRUCTION SUBTOTAL $601,660  

     ENGINEERING 
DESIGN 12% $72,199  

     CONSTRUCTION ENG 8% $48,133  

    SUBTOTAL     $721,992  

    CONTINGENCY 10% $72,199  

     GRAND TOTAL   $794,191  
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There will be no additional operations and maintenance costs with this alternative when compared 

to the existing facility. 

5.3.2 Alternative 3E – Construction of Container Site Improvements at Tri-County 
Disposal Landfill 

Description 

This alternative consists of entering a public/private partnership with Tri-County Disposal and 

constructing a five bay container site at the existing landfill.  Customers hauling wood waste and 

construction and demolition debris will be directed to the landfill face which reduces the traffic at 

the container site.  The container walls will be constructed 4.5 feet tall with 42-inch gates.  The 

42-inch gates will meet the Building Code requirements for new facilities.  The 42-inch gates will 

be normally closed.  Customers will need to throw waste over the gate.  Bulky and heavy wastes 

that cannot be thrown over the gates will be directed to the landfill face.   

This alternative will also require the construction of a scale system to handle the additional traffic 

generated by the public at the landfill and keep it separate from the commercial traffic.  The scale 

system for the public will consist of a new 50-foot scale for outbound weighing of public customers.  

This new scale and the existing scale will be used in conjunction with a scale house to serve the 

public customers.  Tri-County will also need to upgrade its software to handle the public customers 

at the site.  This alternative also requires the construction of a new 70-foot scale and automated 

kiosk to handle the commercial traffic at the site.  It is necessary to keep commercial traffic 

separate from the public traffic. 

Since this alternative will include weighing and tracking tonnage from County customers, the 

container sites at Jefferson City and Clancy will need to be closed to keep them from being 

overwhelmed by customers that do not want to be weighed.  Tri-County Disposal will be 

responsible for operation of the facility including a dedicated scale attendant and a truck and 

driver for hauling containers to the landfill working face.  Tri-County will also be responsible for 

maintenance and upkeep of the container site and scale system. 

Figure 5-3 shows the conceptual layout of the facility.   
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Design Criteria 

The facility is sized large enough to handle the waste generated in the County throughout the 20-

year planning period and beyond.  This site is large enough to handle the traffic load throughout 

the planning period 

Map 

A conceptual layout of the facility is shown on Figure 5-3.   

Environmental Impacts 

The project area has been previously disturbed by operations at the landfill.  No new land 

disturbance will be required with this alternative.  No significant environmental impacts are 

expected as a result of the project. 

Land Requirements 

The parcel owned by Tri-County is large enough to accommodate both the facility and future 

growth.   

Potential Construction Problems 

No construction problems are anticipated with this alternative.   

Sustainability Considerations 

The only sustainability consideration with this alternative is that it will serve this portion of the 

County throughout the twenty year planning period.  The existing site will be unable to 

accommodate this growth. 
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Cost Estimate 

Capital costs for Alternative 3E are shown in Table 5-11.  

Table 5-11 - Tri-County Capital Costs for Alternative 3E 

ITEM NO. DESCRIPTION QUANTITY UNIT UNIT 
PRICE 

TOTAL 
PRICE 

 1 Mobilization       1 LS $34,300.00  $34,300  

 2 Clearing & Grubbing     0.00 AC $4,000.00  $0  

 3 Embankment       1,500 CY $8.00  $12,000  

 4 3/4"-Minus Crushed Aggregate Surfacing (6" 
Depth) 800 CY $35.00  $28,000  

 5 1 1/2"-Minus Crushed Aggregate Base Course (8" 
Depth) 1,100 CY $30.00  $33,000  

 6 Concrete Container Pads (8" Depth Concrete on 6" 
Crushed Agg.) 24 CY $600.00  $14,400  

 7 Structural Concrete (10" Retaining Wall, 10" 
Footing) 58 CY $700.00  $40,600  

 8 50-Ft Weigh Scale     1 EA $60,000.00  $60,000  

 9 Scale House       1 LS $15,000.00  $15,000  

 10 Software/Computer/Training     1 LS $15,000.00  $15,000  

 11 70-Ft Weigh Scale     1 LS $75,000.00  $75,000  

 12 Weighing Kiosk     1 LS $15,000.00  $15,000  

     CONSTRUCTION SUBTOTAL $342,300  

     ENGINEERING DESIGN 12% $41,076   

     CONSTRUCTION ENG 8% $27,384   

    SUBTOTAL     $410,760   

    CONTINGENCY 10% $41,076   

      GRAND TOTAL   $451,836   
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There will be a significant operations change in this alternative because of Tri-County taking over 

operations of the container site and the closure of the existing Montana City site as well as the 

Clancy and Jefferson City sites.  The County will be required to pay for Tri-County’s operation of 

the new facility.  Table 5-12 compares the cost of Tri-County labor versus Jefferson County labor 

savings.  Table 5-13 estimates the cost savings that the County will realize by not having to haul 

containers from Clancy, Jefferson City and Basin. 

Table 5-12 - Tri-County Disposal Annual Operation Costs (357 day/year) - Existing Facilities vs Tri-
County Disposal Alternative 

Item Days Hrs Rate/Hr Annual Cost 
Tri-County Labor Costs 

Scale Attendant 357 8 $32.00 $91,400.00 
Container Hauling & Site Maintenance 357 4 $40.00 $57,100.00 

Total Cost       $148,500.00 
Jefferson County Labor Costs 

Item Days Hrs Rate/Hr Annual Savings 
Montana City Attendant 357 8 $27.55 $78,700.00 
Clancy Attendant 156 8 $27.55 $34,400.00 
Jefferson City Attendant 104 8 $27.55 $22,900.00 

Total Savings       $136,000.00 
Net Cost of Labor    $12,500.00 

     
Table 5-13 - Container Hauling Savings/Summary of Overall Alternative Cost 

Item Boxes/Year Miles Round Trip Cost Total 
Montana City 570 8 $3.81 $17,374.00 
Clancy 146 20 $3.81 $11,100.00 
Jefferson City 104 32 $3.81 $12,700.00 
Total       $41,174.00 
Total Cost TCD Operations    $148,500.00 
Total Jefferson County Savings    $177,200.00 
Net Savings of Alternative    $28,700.00 
Capital Cost Improvements at Tri-County    $452,000.00 
10-year Payback Annual Cost to County (No interest)   $45,200.00 
Net Annual Cost of Alternative    $16,500.00 
Additional Cost Per Assessment 6220 units  $2.65/unit  
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5.4 Pay-As-You-Throw (PAYT) Alternatives 

1. Introduction to Pay-as-you-throw (PAYT) Systems  

Pay-as-you-throw (PAYT) is a concept that the EPA has advocated for well over two decades.  

Under this type of solid waste fee system, residents and other solid waste system customers only 

pay for the volume or weight of waste they throw away.  These systems provide a direct economic 

incentive for residents to create less waste and reuse/recycle more.  More than 7,000 

communities in the US had PAYT systems in place in 2006 according the USEPA’s fact sheet. 

There are several other benefits of PAYT beyond economics.  PAYT promotes environmental 

sustainability.  PAYT also makes the solid waste system more equitable by charging residents for 

the amount of waste they actually dispose of.  This is similar to other utilities such as water, gas, 

or electricity which use meters to charge consumers.  Appendix O contains various EPA 

documents which further describe PAYT.  Jefferson County currently employs PAYT on a unit 

basis for commercial accounts. 

Alternative 4A – Current PAYT System 

The current PAYT system is based on determining the number of equivalent household units of 

waste generation for commercial accounts.  Household units are assessed one unit per livable 

structure.  This is a very common approach for public waste systems throughout Montana.  By 

periodically re-calculating the volume of waste generated by commercial accounts the number of 

units they pay can be adjusted.   The County has done a comprehensive re-assessment of its 

solid waste units in the last five years.  New commercial accounts and residential units are added 

annually through coordination with the Montana Department of Revenue. 

This system is reasonably equitable for commercial accounts, however it does not account for 

residential customers that generate more than the average tonnage household of waste.  The 

most typical example in Jefferson County is residential wood waste generators.  These are 

residents that are striving to make their properties more fire safe by removing trees, branches and 

other undergrowth.   

This current system will be compared with implementation of a full weight-based PAYT system in 

Alternative 4B. 
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Alternative 4B – Weight-Based PAYT System 

Description 

Implementation of a weight based PAYT system will be fully evaluated in this report.  This will 

include installation of scales at the new Montana City site, Boulder and Whitehall.  The new 

Montana City site will require two scales to handle the traffic.  If the County proceeds with the Tri-

County Disposal Alternative 3E for the replacement of the Montana City site, this alternative 

already includes the scale system.  Boulder and Whitehall will only require one scale for each 

site.  All of the sites will need to be equipped with computers and weighing software for accounting 

for waste by customer. 

Typically for waste based PAYT systems there is an annual “free tonnage” amount that each 

customer receives as part of their assessment.  Once that threshold is exceeded, the customer 

is billed by the ton for the excess.  The County current generates 1.2 tons/unit/year (2,400 lbs) on 

average. This would be a reasonable threshold for the allocated “free tonnage” under this system. 

Clancy, Jefferson City and Basin will be closed under this alternative because there is not 

adequate space for scale installation. 

Design Criteria 

The facilities will be sized large enough to handle the waste generated in the County throughout 

the 20-year planning period and beyond.  These sites are large enough to handle the traffic load 

throughout the planning period 

Map 

A conceptual layout of the scale installation under the new Montana City site alternative is shown 

on Figure 5-2.  The scale installation under the Tri-County Disposal Alternative is shown on Figure 

5-3.  The layout of the scales at Boulder and Whitehall are not shown however there is plenty of 

room on these sites for the installation of a scale and scale house.   

Environmental Impacts 

The project areas have been previously disturbed.  No new land disturbance will be required with 

this alternative.  No significant environmental impacts are expected as a result of the project. 
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Land Requirements 

The properties are large enough to accommodate both the scale facilities and future growth.   

Potential Construction Problems 

No construction problems are anticipated with this alternative.   

Sustainability Considerations 

Implementation of a weight-based PAYT program will encourage residents to generate less waste 

and instead recycle or reuse.  A PAYT system will increase sustainability of the County’s solid 

waste system 

Cost Estimate 

Capital costs for installation of a two scale system at the new Montana City site (Alternative 3D) 

are shown in Table 5-14. Capital costs for the installation of scales at the Boulder and Whitehall 

sites are included in Table 5-15.  The total capital cost of this alternative between the three sites 

is $474,800. 

Table 5-14 - Two Scale System at New Montana City Site-Capital Costs Alternative 3D 

ITEM NO. DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL 
PRICE 

 1 Mobilization       1 LS $17,000.00  $17,000  
 2 Clearing & Grubbing     0.00 AC $4,000.00  $0  
 3 Site Preparation     1 LS $3,000.00  $3,000  
 4 Software Computer     1 LS $15,000.00  $15,000.00  
 5 Two 50-ft Weigh Scales     2 EA $60,000.00  $120,000  
 6 Scale House  1 LS $15,000.00  $15,000  

     CONSTRUCTION SUBTOTAL $170,000  
     ENGINEERING DESIGN 12% $20,400  
     CONSTRUCTION ENG 8% $13,600  
    SUBTOTAL     $204,000  
    CONTINGENCY 10% $20,400  

     GRAND TOTAL   $224,400  
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Table 5-15 – One Scale System at Boulder and Whitehall Sites 

ITEM NO. DESCRIPTION QUANTITY UNIT UNIT 
PRICE 

TOTAL 
PRICE 

 1 Mobilization       1 LS $17,000.00  $17,000  

 2 Clearing & Grubbing     0.00 AC $4,000.00  $0  

 3 Site Preparation     1 LS $3,000.00  $3,000  

 4 Computers/Software/Training     1 LS $20,000.00  $20,000.00  

 5 Two 50-ft Weigh Scales     2 EA $60,000.00  $120,000  

 6 Scale House       2 LS $15,000.00  $30,000  

     CONSTRUCTION SUBTOTAL $190,000  

     ENGINEERING DESIGN 12% $22,800  

     CONSTRUCTION ENG 8% $15,200  

    SUBTOTAL     $228,000  

    CONTINGENCY 10% $22,800  

     GRAND TOTAL   $250,800  
 

There will be a significant operations change in this alternative because this alternative will require 

a full-time scale attendant at Montana City and part time scale attendants at Boulder and 

Whitehall.  There will also be some additional billing and bookkeeping requirements for County 

administrative staff.  There will also be labor savings associated with the closure of the Clancy 

and Jefferson City sites.  Table 5-16 compares operations costs under this alternative with the 

current operation.  Table 5-17 shows anticipated hauling savings by closing the Jefferson City, 

Clancy and Basin sites. 

Table 5-16 - Pay-As-You-Throw Alternative-Additional Labor Costs 

Item Days Hrs Rate/Hr Annual Cost 
Scale Attendant MTC 357 8 $27.55 $78,700 
PT Scale Attendants Boulder & Whitehall 312 4 $27.55 $34,400 
Add Billing and Bookkeeping Time (2 days/month 24 8 $30.00 $5,800 
Total Cost       $118,900 

Jefferson County Labor Savings 
Item Days Hrs Rate/Hr Annual Savings 

Clancy Attendant 156 8 $27.55 $34,400.00 
Jefferson City Attendant 104 8 $27.55 $22,900.00 
Total Savings       $57,300.00 
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Table 5-17 - Container Hauling Savings/Overall Cost of Alternative 

Item Boxes/Year 
Miles Round 

Trip Cost Total 
Clancy 146 20 $3.81 $11,100.00 
Jefferson City 104 32 $3.81 $12,700.00 
Total       $23,800.00 
Additional Labor Costs    $118,900.00 
Labor Savings    $57,300.00 
Container Hauling Savings    $23,800.00 
Net Annual Operations Cost of Alternative   $31,965.20 
Capital Cost Improvements PAYT Alternative   $474,800.00 
Annual Debt Service (20 year - 3.875%)    $38,000.00 
Total Annual Cost of Alternative    $75,800.00 
Additional Cost Per Assessment 6220 units   $11.25/unit 

 

5.5 Wood Waste Alternatives 

Alternative 5A - Open Burning and Landfilling (Current Approach)  

Description 

The County currently accepts wood waste at its Montana City, Clancy, Boulder and Whitehall 

sites. Clean wood waste is accepted by the County at the sites for no charge.  The County 

stockpiles and periodically burns clean wood waste at the Boulder and Whitehall sites.  The 

County goes through the proper protocol to obtain a burn permit from the DEQ.  This includes 

public notice of the burn and inspection of the burn pile by the County Sanitarian prior to burning 

to insure materials are acceptable for burning.   The County typically conducts burns 1 to 2 times 

per year.  Once the ash has cooled it is hauled off to a municipal solid waste landfill for proper 

disposal.   

Wood waste collected at the Clancy and Montana City sites is hauled to the Tri-County Disposal 

Landfill and placed in their construction and demolition pit at $23/ton.  In the past, when County 

had empty trucks travelling back to Boulder from Montana City they would backhaul wood waste 

to the Boulder burn pit.  The County has been unable to backhaul for the last three years so all 

the wood waste collected at Clancy and Montana City has been landfilled over this period 
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This alternative is the existing approach and does not require any infrastructure to continue.  This 

alternative will be compared with Grinding (Alternative 5B) and Air Curtain Burners (Alternative 

5C). 

Operations Costs 

There are operations costs associated with the current alternative.  Table 5-18 shows the 

estimated costs of the Open Burning Approach. 

Table 5-18 - Estimated Cost of Open Burning Alternative Currently Used at Whitehall and Boulder 

Boulder Costs 

Item Description Quantity Unit Cost/Unit Cost/Year 

Staff Time 40 Hours/Year/Site $27.55 $1,102.00 

Loader Time 20 Hours/Year/Site $60.00 $1,200.00 

Ash Disposal 15 Tons $29.00 $435.00 

Ash Hauling 2 Single Trips 60 Miles $3.83 $460.00 

Total Estimated Annual Cost 
of Alternative 

   $3,197.00 

Estimated Cost per Ton   $16.70/Ton  

Whitehall Costs 

Item Description Quantity Unit Cost/Unit Cost/Year 

Staff Time 40 Hours/Year/Site $27.55 $1,102.00 

Loader Time 20 Hours/Year/Site $60.00 $1,200.00 

Ash Disposal 70 Tons $29.00 $2,030.00 

Ash Hauling 4 Tandem Trips 130 Miles $3.83 $2,000.00 

Total Estimated Annual Cost 
of Alternative 

   $6,332.00 

Estimated Cost per Ton   $16.70/Ton  

 
Table 5-19 estimates the annual cost of landfilling tonnage from the Clancy and Montana City 

sites. 
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Table 5-19 - Estimated Annual Cost of Wood Waste Alternative Currently used for Montana City 
and Clancy 

Item Description Quantity Unit Cost/Unit Cost 

Disposal Cost 450 Tons $23.00 $10,350 

Clancy Hauling Costs 19 Boxes x 20 Miles Mile $3.81 $1,448 

Mt City Hauling Costs 126 Boxes x 8 Miles Mile $3.81 $3,840 

Total Annual Cost    $15,638 

Cost Per Ton 450 Tons $34.75/Ton  

 
Alternative 5B – Grinding 

Description 

Under this Alternative wood waste would be stockpiled and then a contract secured with a private 

contractor to periodically grind the waste.  This significantly reduces the volume of wood waste 

and is a usable product in some cases.  One key factor with this alternative is that in order for it 

to be viable an end use or market needs to be identified for the ground waste.  If there is no 

market, the waste will simply be landfilled at the same cost of disposal as landfilling the wood 

waste in an unprocessed state because the tonnage doesn’t change with grinding. 

Currently there is a very limited to no market for ground wood waste.  Only a few years ago it was 

more sought after as hog fuel throughout the State.  Unfortunately there are no markets for hog 

fuel in the area.  The closest known market for hog fuel is near Kalispell.  It is not financially 

feasible to truck ground waste from Jefferson County to Kalispell to the high cost of trucking.  

Another approach taken by some entities is to compost the ground wood waste.  The County 

does operate low-tech compost piles at Boulder and Whitehall, however this is only for small 

quantities of yard waste.  In order to operate a full-scale compost operation, the County would 

need to purchase equipment and develop a water source on the sites.  Given the relatively small 

scale of wood waste generated in the County it is not financially feasible for the County to develop 

a full-scale composting facility. 

 Grinding waste does not require any facilities except for a place to stockpile both unprocessed 

and processed waste. 
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Operations Costs 

There are operations costs associated with this alternative.  Contract grinding currently costs 

about $5/cubic yard.   The County generates about 6,800 cubic yards of wood waste per year 

(1,000 tons).   Therefore, the estimated annual cost for grinding would be $38,000 which is 

$38/ton.   It is important note that this does not include County time for stockpiling wood waste 

and more importantly the cost of disposal of the ground waste.  This alternative is not 

considered viable at this time due to the lack of a market for ground wood waste in this region.  

If a favorable market for hog fuel returns in the future, the County can re-evaluate this 

alternative. 

Alternative 5C – Air Curtain Burning 

Description 

This alternative includes purchasing and operating an Air Curtain burner for wood waste.  Air 

Curtain burners are roll-off box size containers that are equipped with a blower system which 

improves the efficiency of the burn and dramatically reduces the amount of smoke generated by 

the burn.  This allows open burning in areas that have stricter air quality regulations like Montana 

City which contributes to the air quality of the Helena Valley which is poor at times of the year 

particularly in the winter.  The Air Curtain also provides for safer burning activities during periods 

which fire danger is high because the burning is completely enclosed in the container.  Since the 

Air Curtain is mounted on a roll-off skid it can easily be transported from one location to another.  

Under this alternative, the County would utilize the Air Curtain for burning waste collected from 

the Montana City and Clancy sites.  Since the Open Burning Alternative is so much less costly it 

will continue to be used at Boulder and Whitehall.  A product sheet on this equipment is included 

in Appendix P. 

Design Criteria 

The Air Curtain should be large enough to burn approximately 5 tons/hour.  This is the size the 

County would require for efficient burning of stockpiled wood waste. 
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Map 

Under this alternative, the County would utilize the Air Curtain for burning waste collected from 

the Montana City and Clancy sites.  There is adequate room for stockpiling wood waste and 

operating an Air Curtain at the new Montana City site. 

Environmental Impacts 

The Air Curtain equipment results in a cleaner burn than open burning wood waste, so this 

alternative would have positive environmental impacts to air quality.  This alternative significantly 

reduces the volume of waste placed in the landfill which also has obvious environmental benefits. 

Land Requirements 

The existing properties are large enough to accommodate Air Curtain burning with the assumption 

that the County builds a new site for Montana City.   

Potential Construction Problems 

No construction problems are anticipated with this alternative.   

Sustainability Considerations 

The Air Curtain alternative improves the sustainability of Jefferson County’s solid waste system 

Cost Estimate 

An operations and capital cost analysis on this alternative is included in Table 5-20. 

Table 5-20 - Air Curtain Alternative for Montana City and Clancy Wood Waste 

Operations Cost Comparison 
Operations Cost (450 tons/Year)  

Item Units Number Rate Annual Cost 
Excavator Operator  Hrs 90 $33.00 $2,970.00 
Air Curtain Operation, Fuel & Maintenance  Hrs 90 $20.00 $1,800.00 
Ash Hauling from MTC Trips 8 30 $240.00 
Ash Disposal Tons 60 29 $1,740.00 
Excavator (FEMA rate)  Hrs 90 $53.00 $4,770.00 
Total Cost       $11,520.00 
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Jefferson County 
Container Hauling Costs Current Alternative/Overall Cost Air Burner Alternative 

Item Boxes/Year 
Miles 

Round Trip Cost Total 
Montana City 126 7.5 $3.81 $3,600.00 
Total       $3,600.00 
Additional Labor & Equipment Costs    $11,520.00 
Disposal Savings (450 tons x $23/ton)    $10,350.00 
Container Hauling Savings    $3,600.00 
Net Annual Operations Savings of Alternative   -$2,430.00 
Capital Cost Air Curtain Burner    $120,000.00 
Annual Debt Service (10 year - 4%)    $14,800.00 
Total Additional Annual Cost of Alternative   $12,370.00 
Additional Cost Per Assessment 6220 units   $2.00/unit 
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6.0 SELECTION OF ALTERNATIVES 

Each of the technically feasible alternatives considered meet the design criteria and applicable 

regulations identified in the alternative description.  This section will examine advantages and 

disadvantages of each in terms of life cycle costs, operational and maintenance considerations, 

regulatory and permitting concerns, social impacts, environmental impacts, and other non-

monetary considerations. 

6.1 Life Cycle Cost Analysis 

The cost of extensive capital improvements to meet minimum health and safety requirements, 

applicable regulations, and environmental impacts is a great concern to small communities with 

limited budgets and resources.  At the same time, some alternatives may have a low capital cost 

but high O&M costs that will put a continual burden on the community.  A life cycle cost analysis 

provides a method to compare the costs of each alternative to one another. 

To complete the life cycle cost analysis, the anticipated annual increase to O&M costs, and 

estimated salvage value of any improvements based upon a straight-line depreciation are 

converted to present day dollars using the “real” discount rate from Appendix C of OMB A-94 

(Currently 0.2% for 20 years).  The net present value is then calculated for each alternative by 

adding the estimated capital cost and present worth of the increased O&M and then subtracting 

the present worth of the calculated salvage value. 

Table 6-1 summarizes the life cycle cost analysis for all of the alternatives. 
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Table 6-1 - Life Cycle Cost Analysis 

Container Site Alternatives 

Alternative Capital Cost Annual O&M 
Present Worth 

of O&M 
20 Year Salvage 

Value 
Present Worth 

of Salvage 
Net Present 

Value 
Alt 2A No Barrier Installation $0 $0 $0 $0 $0 $0 
Alt 2B Barrier Installation $50,000 $0 $0 $0 $0 $50,000 
Alt 2C Load Consolidation with Mini-Excavator at Boulder $35,000 $15,300 $298,500 $0 $0 $333,500 
Alt 2D Load Consolidation with Stationary Compactors at 
Boulder $257,000 $2,500 $48,750 $60,000 $57,000 $248,750 
Alt 2E Closure of Clancy, Jefferson City and Basin Sites $0 -$60,255 -1,175,000 $0 $0 -1,175,000 

New Montana City Container Site Alternatives 

Alternative Capital Cost Annual O&M 
Present Worth 

of O&M  
20 Year Salvage 

Value 
Present Worth 

of Salvage 
Net Present 

Value 
Alt 3D New MT City Container Site on County Property $794,000 $177,200 $3,455.400 $350,000 $332,500 $3,916,900 
Alt 3E New MT City Container Site at Tri-County $452,000 $148,500 $2,895,750 $120,000 $114,000 $3,233,750 

Pay As You Throw Alternatives 

Alternative Capital Cost Annual O&M 
Present Worth 

of O&M  
20 Year Salvage 

Value 
Present Worth 

of Salvage 
Net Present 

Value 
Alt 4A Existing PAYT System $0 $0 $0 $0 $0 $0 
Alt 4B Weight Based PAYT System $474,800 $32,000 $624,000 $101,000 $96,000 $1,002,800 
Alt 5A Open Burning and Landfilling Wood Waste $0 $25,163 $490,700 $0 $0 $490,700 
Alt 5C Air Curtain Burner for MT City and Clancy Wood Waste $120,000 $18,345 $357,700 $0 $0 $477,700 
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6.2 Ranking Criteria 

A matrix to compare each alternative objectively against the other will be developed to select the 

preferred alternative.  Each alternative will be given a score ranging from 0 to 10 for a number of 

criteria, with 0 representing a negative impact and 10 representing the maximum benefit to the 

community.  The alternatives will begin with a score of 5 for each criterion, and then the score will 

be adjusted up or down relative to the benefit of the particular alternative in relation to the other 

alternatives. 

In addition to scoring each alternative, the criteria themselves with be weighted in relation to one 

another.  Weighting factors ranging from 1 to 10 will be used to give greater importance to items 

such as cost.  This is appropriate, as often times higher investments are made to overcome many 

other problems such as reliability or to mitigate problems with technical feasibility or environmental 

concerns. 

6.2.1 Life Cycle Costs 

The cost of extensive capital improvements to meet minimum health and safety requirements, 

applicable regulations, and environmental impacts is a great concern to small communities with 

limited budgets and resources.  Life cycle costs also include anticipated increases to ongoing 

O&M costs.  Accordingly, this criterion will be provided with the maximum weighting factor of 10.  

social impact is closely tied to cost also, giving the cost for each alternative even more weight. 

In addition to providing the maximum emphasis on costs, a method must be utilized to provide an 

objective comparison of costs for each alternative relative to one another and not just an overall 

comparison.  Given a range of costs for various alternatives, the relative cost of any alternative 

can be determined using the lowest cost and the highest cost from the range of costs and the 

following equation. 

5 x [(Lowest Cost) / (Cost) + (Highest Cost – Cost) / (Highest Cost)] 

6.2.2 Operational and Maintenance Considerations 

Operation and maintenance is an important issue when considering capital improvements.  The 

costs for O&M associated with the alternatives is included in the 20-year life cycle costs compared 
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under the financial feasibility, but there are other considerations that must be weighed for the 

O&M associated with each alternative. 

The County has limited resources and manpower, and some alternatives may have O&M 

requirements that drastically tax those limited resources creating deficiencies in other areas.  

County personnel also have a much more intrinsic knowledge of the system than the average 

resident.  Priorities identified by the operators to facilitate the efficient operation of the system 

must be given some weight. 

This criterion will be provided with a weighting factor of 7. 

6.2.3 Regulatory and Permitting Issues 

Some alternatives may subject to higher regulatory scrutiny from State and Federal agencies.  

Other alternatives may encounter permitting issues that would significantly delay the project 

and/or result in additional expenses for the community.  Consideration for these concerns will be 

given under this criterion. 

This criterion will be provided with a weighting factor of 3. 

6.2.4 Social Impacts 

Social impacts will be considered in the final alternative selection as a project poorly supported 

by the community will have a limited chance of success.  Efforts such as public hearings are ways 

to identify public opinion and perceptions.  Costs are always a concern with consumers, but the 

health and safety of their families is just as important.  Level of service provided by local 

government is also important to the public.  Alternatives which inconvenience the public will also 

receive lower scores. 

This criterion will be provided with a weighting factor of 5. 

6.2.5 Environmental Impacts 

Environmental impacts for each alternative, whether detrimental or beneficial, need to be 

considered in the final selection of a preferred alternative. 

This criterion will be provided with a weighting factor of 5. 



Jefferson County  Draft Solid Waste PER 

94 

6.2.6 Public Health and Safety 

Alternatives that do not meet the public health and safety requirements as required by the state 

and federal governments were eliminated during the Alternative Development.  The alternatives 

retained for the Alternative Analysis are designed to meet public health and safety laws, so the 

scoring for each alternative under this criterion would be expected to be fairly high.  However, 

addressing public health and safety concerns is the main purpose of the entire report, so this 

category will be give the maximum weighting. 

This criterion will be provided with a weighting factor of 10. 

6.3 Scoring of Container Site Barrier Alternatives 

Barrier installation at the container sites is compared in this section.  The alternatives to be 

scored in this section are: 

• Alternative 2A (No Barrier Installation) 
• Alternative 2B (Barrier Installation)  

 
6.3.1 Life Cycle Costs 

The life cycle costs comparison equation does not work for this comparison since the life cycle 

cost of Alternative 2A. is zero.  Alternative 2B does have a cost but it is minor.  Therefore, 

Alternative 2A is scored slightly higher. 

• Alternative 2A (No Barrier Installation)   7.0 
• Alternative 2B (Barrier Installation)    5.0 

 
6.3.2 Operational and Maintenance Considerations 

Alternative 2A, which is the No Action alternative, would not change the County’s current 

operation and maintenance considerations. Alternative 2B will require a higher operation and 

maintenance effort the site attendant to work with customers that have bulky or heavy wastes that 

cannot be lifted over the barrier.  The alternatives are scored as follows: 

• Alternative 2A (No Barrier Installation)   8.0 
• Alternative 2B (Barrier Installation)    4.0 
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6.3.3 Regulatory and Permitting Issues 

Since the County’s existing container sites were constructed prior to the Building Code 

requirement for barriers and are grandfathered in as is, neither alternative is impacted by 

regulatory factors.  As such, they are both ranked the nominal score of 5. 

6.3.4 Social Impacts 

Public opinion for system improvements are often based on the maximum benefit received by the 

community that would increase monthly rates the least.  In addition, Alternative 2B will result in 

some customers needing to haul bulky or heavy wastes directly to the landfill.  Installation of the 

barriers will also make public tipping more difficult than the current approach.  Accordingly, the 

alternatives were scored as follows: 

• Alternative 2A (No Barrier Installation)   7.0 
• Alternative 2B (Barrier Installation)    5.0 

 
6.3.5 Environmental Impacts 

Neither alternative has any environmental impacts.  As such, they are both ranked the nominal 

score of 5. 

6.3.6 Public Health and Safety 

Having no barriers at the container sites is a public health and safety problem.  The County has 

had accidents related to customers falling in the containers in the past.  The County has mitigated 

this safety issue by having its site attendants monitor dumping operations and educating the users 

on safe practices.  Barriers can also cause health issues for users due to lifting injuries.  

Accordingly, the alternatives were scored as follows: 

• Alternative 2A (No Barrier Installation)   3 
• Alternative 2B (Barrier Installation)    8 

 
6.4 Scoring of Load Consolidation Alternatives 

Two load consolidation alternatives were considered to improve efficiency of the collection and 

hauling from the Boulder container site.  The analysis showed that both alternatives have a 

reasonable payback time on the capital investment.  The alternatives to be scored in this section 

are: 
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• Alternative 2C: Load Consolidation with Mini-Excavators 

• Alternative 2D: Load Consolidation with Stationary Compactors 

 

6.4.1 Life Cycle Costs 

The life cycle costs calculated for each alternative were entered into the equation in Section 6.2.1.  

Alternatives 2C, and 2D received the following scores: 

• Alternative 2C: Load Consolidation with Mini-Excavators    3.7   

• Alternative 2D: Load Consolidation with Stationary Compactors  6 

 

6.4.2 Operational and Maintenance Considerations 

Alternative 2C will require the operation and maintenance of the mini-excavator which is an 

additional demand on the site attendant or truck drivers.  However, having the mini-excavator at 

the site will allow the site attendant to more effectively manage special wastes and maintain the 

site.  Alternative 2D has the least operations and maintenance demands on the County, however 

the site attendant will need to fuel and maintain the generator for powering the stationary 

compactors.  The alternatives are scored as follows: 

• Alternative 2C: Load Consolidation with Mini-excavator   6   

• Alternative 2D: Load Consolidation with Stationary Compactors  9 

 

6.4.3 Regulatory and Permitting Issues 

None of the load consolidation alternatives present any regulatory or permitting issues, as they 

would each be constructed at the County’s existing container site.  As such, they are all ranked 

the nominal score of 5. 

6.4.4 Social Impacts 

Public opinion for system improvements are often based on the maximum benefit received by the 

community that would increase monthly rates the least.  Neither of these alternatives have any 

social impacts other than the cost.  The life cycle cost of the mini-excavator is slightly more than 

the stationary compactors.   Accordingly, the alternatives were scored as follows: 
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• Alternative 2C: Load Consolidation with Mini-Excavators   8   

• Alternative 2D: Load Consolidation with Stationary Compactors  9 

 

6.4.5 Environmental Impacts 

Both of the alternatives require burning fuel so there is no significant difference in environmental 

impacts.  The two alternatives reduce hauling mileage which is a positive environmental impacts.  

Accordingly, the alternatives were both scored with a nominal score of 5. 

6.4.6 Public Health and Safety 

The load consolidation alternatives are both positive from a public health and safety perspective 

because they reduce heavy truck mileage. 

• Alternative 2C: Load Consolidation with Mini-Excavators   7   

• Alternative 2D: Load Consolidation with Stationary Compactors  7 

 

6.5 Scoring of Site Closure Alternative 

This alternative is compared to the No Action Alternative. The alternatives to be scored in this 

section are: 

• No Action 

• Alternative 2E: Site Closure Alternative 

 

6.5.1 Life Cycle Costs 

The County will have significant operations cost savings with closure of the sites.  This is due to 

labor savings with site attendants and reduced hauling costs.  Since the No-Action alternative 

does not realize these cost savings, it is difficult to utilize the life cycle costs equation to score 

these alternatives.  Since the site closure saves over $1,000,000 the next twenty years it was 

scored higher. 

• No Action      3 

• Alternative 2E: Site Closure Alternative  8 
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6.5.2 Operational and Maintenance Considerations 

Alternative 2E will reduce the operation and maintenance demands on the County with the closure 

of the three sites. The alternatives are scored as follows: 

• No Action      3 

• Alternative 2E: Site Closure Alternative  8 

 

6.5.3 Regulatory and Permitting Issues 

There is no difference on these alternatives from a regulatory or permitting perspective.  As such, 

they are all ranked the nominal score of 5. 

6.5.4 Social Impacts 

Closure of the three sites will have a significant social impact because residents in the Basin, 

Jefferson City and Clancy areas will need to drive further to get rid of their waste.  This alternative 

is essentially a reduction in level of services provided by the County.  Therefore, the No Action 

alternative scores significantly higher.  Many comments were received from the public during the 

public meeting process opposing closure of each of the individual sites. The reduced costs of 

Alternative 2E does provide a social benefit to other users in the system due to the reduced costs 

incurred by the County. 

Accordingly, the alternatives were scored as follows: 

• No Action      10 

• Alternative 2E: Site Closure Alternative  2 

 

6.5.5 Environmental Impacts 

Under the site closure alternative, residents in these areas will burn more fuel hauling their waste 

to the nearest container site.  This will be partially offset by reduced heavy truck hauling mileage 

by the County.  The No Action Alternative is preferable from an environmental impact perspective.  

Accordingly, the alternatives were scored as follows: 

• No Action      7 

• Alternative 2E: Site Closure Alternative  5 
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6.5.6 Public Health and Safety 

The No Action alternative is slightly preferable from a public health and safety perspective 

because of the reduction in residential traffic to dump waste.  This is partially offset by the reduced 

heavy truck mileage by County forces.  Accordingly, the alternatives were scored as follows: 

• No Action      7 

• Alternative 2E: Site Closure Alternative  5 

 

6.6 Scoring of New Montana City Container Site Alternatives 

Two alternatives for replacement of the Montana City Container Site were considered in detail 

within the PER.  The alternatives to be scored in this section are: 

• Alternative 3D – New Container Site on County-owned Property 

• Alternative 3E – New Container Site at Tri-County Disposal Landfill 

6.6.1 Life Cycle Costs 

The life cycle costs calculated for each alternative were entered into the equation in Section 6.2.1.    

Alternatives 3D and 3E received the following scores: 

• Alternative 3D – New Container Site on County-owned Property  4.1 

• Alternative 3E – New Container Site at Tri-County Disposal Landfill 5.9 

It should be noted that part of the reason Alternative 3E has a lower life cycle cost is because the 

cost savings from the closure of Clancy, Jefferson City and Basin factor into the operations cost.  

This is valid however because Alternative 3E is not operationally feasible without the closure of 

these sites. 

6.6.2 Operational and Maintenance Considerations 

Alternative 3E has significantly less operations demands on the County than Alternative 3D since 

the operation is being turned over Tri-County Disposal.  Operationally, Alternative 3D is nearly 

identical to the level of effort the County expends on the existing Montana City site. 

• Alternative 3D – New Container Site on County-owned Property  5 
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• Alternative 3E – New Container Site at Tri-County Disposal Landfill 7 

6.6.3 Regulatory and Permitting Issues 

The regulatory and permitting requirements for each alternative are essentially the same and thus 

they are each scored a median score of 5.  

6.6.4 Social Impacts 

Construction of the new container site at Tri-County (Alternative 3E) requires closure of the sites 

at Jefferson City and Clancy. This will have a social impact on residents in these areas because 

it will be less convenient to haul their own trash.  It will also be more inconvenient for Montana 

City residents to haul their trash.  Another factor with Alternative 3E that must be considered is 

that the County will be giving up some long term control of their solid waste system by entering 

into a private/public partnership with Tri-County.  The County received many comments from the 

public supporting Alternative 3D, while not one public comment was received supporting 

Alternative 3E. 

Accordingly, the alternatives were scored as follows: 

• Alternative 3D – New Container Site on County-owned Property  9 

• Alternative 3E – New Container Site at Tri-County Disposal Landfill 2 

6.6.5 Environmental Impacts 

There are no significant environmental impacts with either alternative and thus they are each 

scored a median score of 5.  

6.6.6 Public Health and Safety 

There are no significant public health and safety differences between with either alternative.  Both 

Alternatives will improve public safety with the construction of code-compliant barriers to protect 

the safety of site users. 

The alternatives are scored as follows: 

• Alternative 3D – New Container Site on County-owned Property  8 

• Alternative 3E – New Container Site at Tri-County Disposal Landfill 8 
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6.7 Scoring of Pay-As-You-Throw Alternatives 

Two alternatives for PAYT systems were considered in detail within the PER.  Alternative 4A is 

essentially the No-Action Alternative.  The alternatives to be scored in this section are: 

• Alternative 4A – Existing PAYT System (No Action) 

• Alternative 4B – Weight-Based PAYT System 

6.7.1 Life Cycle Costs 

Implementation of Alternative 4B has significant up-front capital costs as well as an increase to 

operations and maintenance costs.  Since the No-Action alternative does have any direct costs, 

it is difficult to utilize the life cycle costs equation to score these alternatives.  Since the 

implementation of a weight-based PAYT system costs the County over $1,000,000 the next 

twenty years it was scored lower. 

• Alternative 4A – Existing PAYT System (No Action)   8 

• Alternative 4B – Weight-Based PAYT System   3 

6.7.2 Operational and Maintenance Considerations 

Alternative 4B has significantly higher demands on the County than Alternative 4A since the 

County will be operating scales and this will require additional employees to serve as scale 

attendants.  Also there will be a higher level of demand on the County administrative staff to 

account for and bill tonnage. 

• Alternative 4A – Existing PAYT System (No Action)   8 

• Alternative 4B – Weight-Based PAYT System   3 

6.7.3 Regulatory and Permitting Issues 

The regulatory and permitting requirements for each alternative are essentially the same and thus 

they are each scored a median score of 5.  
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6.7.4 Social Impacts 

Implementation of weight-based PAYT will make system charges more equitable by charging 

customers for the actual amount of waste they generate. 

Accordingly, the alternatives were scored as follows: 

• Alternative 4A – Existing PAYT System (No Action)   5 

• Alternative 4B – Weight-Based PAYT System   7 

6.7.5 Environmental Impacts 

Implementation of a weight-based PAYT system will encourage users to reduce, reuse and 

recycle waste which will have a positive environmental impact. 

•  Alternative 4A – Existing PAYT System (No Action)   5 

• Alternative 4B – Weight-Based PAYT System    7 

6.7.6 Public Health and Safety 

There are no significant public health and safety differences between with either alternative, 

therefore both alternatives were given the median score of 5. 

6.8 Scoring of Wood Waste Alternatives 

Open burning of wood waste at the Boulder and Whitehall sites is the lowest cost alternative so 

this practice will continue.  Two alternatives which were considered in detail within the PER.  

Alternative 5A is essentially the No-Action Alternative.  The alternatives to be scored in this section 

are: 

• Alternative 5A – Open Burning and Landfilling of Waste (No Action) 

• Alternative 5C – Air Curtain Burner for Clancy and Montana City Wood Waste 

6.8.1 Life Cycle Costs 

The life cycle costs calculated for each alternative were entered into the equation in Section 6.2.1.    

Alternatives 5A and 5C received the following scores: 
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• Alternative 5A – Open Burning and Landfilling of Waste (No Action)  4.9 

• Alternative 5C – Air Curtain Burner for Clancy and MT City Wood Waste  5.1 
 

6.8.2 Operational and Maintenance Considerations 

Alternative 5B has higher demands on the County since staff will be conducting periodic burns 

with the Air Curtain Burner.   

• Alternative 5A – Open Burning and Landfilling of Waste (No Action)  5 

• Alternative 5C – Air Curtain Burner for Clancy and MT City Wood Waste  4 
 

6.8.3 Regulatory and Permitting Issues 

There will be some additional regulatory and permitting requirements on the County to utilize the 

Air Curtain Burner at Montana City.  These should be achievable because of the clean burn 

performance of the Air Curtain. 

• Alternative 5A – Open Burning and Landfilling of Waste (No Action)  5 

• Alternative 5C – Air Curtain Burner for Clancy and MT City Wood Waste  4 
 

6.8.4 Social Impacts 

There are no significant social impacts from either of these alternatives.  Therefore, they were 

both assigned the median score of 5.  

6.8.5 Environmental Impacts 

Landfilling wood waste under Alternative 5A has environmental impacts but so does burning 

waste under Alternative 5C.  Therefore, these alternatives are considered a wash environmentally 

and are both assigned the median score of 5. 

6.8.6 Public Health and Safety 

There are no significant public health and safety differences between with either alternative, 

therefore both alternatives were given the median score of 5. 
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6.9 Decision Matrix and Selection of Preferred Alternatives 

The scores and weighted scores for each alternative were compiled to provide a comparison 

using a decision matrix, presented in Table 6-2.   

The preferred alternatives based on this scoring process are as follows: 

• Alternative 2A – No Installation of Barriers at Roll-off Sites 

• Alternative 2D: Load Consolidation with Stationary Compactors at Boulder 

• Alternative 3D – Construct New Montana City Container Site on County-owned property 

• Alternative 4A – Current PAYT System 

• Alternative 5A – Current Wood Waste Alternative 
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Table 6-2 - Decision Matrix 

Alternative 

Life Cycle Costs Operation and 
Maintenance Permitting Social Impacts Environmental 

Impacts 
Public Health 

and Safety 
TOTAL  

Weight: 10 Weight: 7 Weight: 3 Weight: 5 Weight: 5 Weight: 10 

Score Wtd. Score Wtd. Score Wtd. Score Wtd. Score Wtd. Score Wtd. 

2A 7 70 8 56 5 15 7 35 5 25 3 30 231 

2B 5 50 4 28 5 15 5 25 5 25 8 80 223 

2C 3.7 37 6 42 5 15 8 40 5 25 7 70 229 

2D 6 60 9 63 5 15 9 45 5 25 7 70 278 

No Action 3 30 3 21 5 15 10 50 7 35 7 70 221 

2E 8 80 8 56 5 15 2 10 5 25 5 50 236 

3D 4.1 41 5 35 5 15 9 45 5 25 8 80 241 

3E 5.9 59 7 49 5 15 2 10 5 25 8 80 238 

4A 8 80 8 56 5 15 5 25 5 25 5 50 251 

4B 3 30 3 25 5 15 7 35 7 35 5 50 186 

5A 4.9 49 5 35 5 15 5 25 5 25 5 50 199 

5C 5.1 51 4 28 4 12 5 25 5 25 5 50 191 
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7.0 PROPOSED PROJECT 

Based on the alternatives analysis, the preferred alternative includes the following capital 

improvements projects as described in Chapter 5: 

• Alternative 2D: Load Consolidation with Stationary Compactors at Boulder 

• Alternative 3D – Construct New Roll-Off Container Site on County-Owned property near 

Montana City 

7.1 Preliminary Project Design 

7.1.1 Alternative 2D - Consolidation of Container Loads at Boulder with Stationary 
Compactors 

This project will include the installation of two stationary compactors at the Boulder site and 

purchase of compactor containers.  The project also includes installation of a diesel-powered 

generator for powering the compactors. 

7.1.2 Alternative 3D – Construction of New Container Site on County-owned property 
near Montana City 

A schematic of this alternative is shown on Figure 5-2.   

7.1.3 Waste Disposal 

Waste will continue to be disposed of at the Tri-County Landfill.  No improvements are included 

in this project for disposal. 

7.2 Project Schedule 

If Jefferson County is successful in securing funding for the proposed project, it is anticipated that 

design would begin in July, 2019.  All necessary permit applications (Building Codes) would be 

submitted and approvals obtained during that same time period from July to December.  The 

project would then advertise for bids in March 2020 and an award could be expected by April 

2020, followed by initiation of construction in May 2020.  It is anticipated that substantial 
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completion would be achieved by November 2020 with final completion and initiation of operation 

in December 2020.  Chapter 8 includes a detailed implementation schedule. 

7.3 Permit Requirements 

The design phase of the project will include applying for and obtaining necessary permits related 

to Building Code approval.  Construction permits will likely include a Stormwater Pollution 

Prevention Plan (SWPPP), which will be the responsibility of the selected contractor. 

7.4 Sustainability Considerations  

7.4.1 Water and Energy Efficiency 

The new facilities will not have a water supply.  County employees are required to bring their own 

drinking water and sanitation is provided by a Porta-Potty. 

Implementation of Load Consolidation with stationary compactors at Boulder has a significant 

impact on energy use by the County.  Load consolidation has significant energy sustainability 

benefits.  The benefits are derived from the significant reduction in hauling mileage and therefore 

fuel usage by the County This has environmental benefits in the reduction of the County’s carbon 

footprint.  Table 5-7 shows the County will save 6,700 hauling miles per year with load 

consolidation at Boulder.   

7.4.2 Green Infrastructure 

Implementation of load consolidation is a “green” project because of the significant environmental 

benefit.  Stormwater management during the project will include temporary erosion and sediment 

control measures including the installation and maintenance of temporary structural control 

measures to reduce or eliminate the erosion of soils and transport of sediment offsite as a result 

of construction activities. 

7.5 Total Project Cost Estimate 

Table 7-1 and 7-2 show the capital costs for load consolidation and construction of the new 

Montana City site.   
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Table 7-1 - Stationary Compactor Installation with Diesel Generator - Boulder 

# BID ITEM QTY UNITS UNIT PRICE 1 TOTAL 
1 Purchase Stationary Compactors 2 EA  $      37,500.00   $          75,000  
2 Compactor Installation  2 EA  $        3,000.00   $            6,000  
3 Hopper Construction 2 EA  $      10,000.00   $          20,000  
4 Electrical 1 LS  $        8,000.00   $            8,000  
5 Diesel Powered Generator 1 LS $40,000.00   $          40,000  
           $                    -  

  Direct Construction Subtotal  $        149,000  
  Mobilization 10%    $          15,000  
  Contingency 10%    $          15,000  

  Construction Subtotal  $        179,000  
  Engineering 10%    $          18,000  
  Compactor Containers (4)      $          60,000  
  TOTAL      $        257,000  

1 Estimated unit costs are based upon estimates from suppliers and bid tabs for similar projects throughout Montana. 
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Table 7-2 - Montana City Capital Costs for Alternative 3D 

ITEM NO. DESCRIPTION QUANTITY UNIT UNIT 
PRICE 

TOTAL 
PRICE 

 1 Mobilization       1 LS $60,200.00  $60,200  

 2 Clearing & Grubbing     1.83 AC $4,000.00  $7,320  

 3 Excavation       27,400 CY $5.00  $137,000  

 4 3/4"-Minus Crushed Aggregate Surfacing (6" 
Depth) 1,840 CY $35.00  $64,400  

 5 1 1/2"-Minus Crushed Aggregate Base Course 
(8" Depth) 2,845 CY $30.00  $85,350  

 6 Concrete Container Pads (8" Depth Concrete on 
6" Crushed Agg.) 46 CY $600.00  $27,600  

 7 Structural Concrete (10" Retaining Wall, 10" 
Footing) 110 CY $700.00  $77,000  

 8 Chainlink Gate Fall Protection     8 EA $2,000.00  $16,000  

 9 Concrete Barrier Rail     622 LF $60.00  $37,320  

 10 24" Dia. Culvert     262 LF $60.00  $15,720  

 11 48" Dia. Culvert     300 LF $120.00  $36,000  

 12 60" Dia. Storm Manhole     1 EA $8,000.00  $8,000  

 13 Perimeter Fencing     1,750 LF $17.00  $29,750  

     CONSTRUCTION SUBTOTAL $601,660  

     ENGINEERING 
DESIGN 12% $72,199  

     CONSTRUCTION ENG 8% $48,133  

    SUBTOTAL     $721,992  

    CONTINGENCY 10% $72,199  

     GRAND TOTAL   $794,191  
 

The total project cost is summarized in Table 7-3. 

Table 7-3 - Project Cost Summary 

Item Cost 

Stationary Compactor Installation at Boulder $257,000 

New Montana City Facility Construction $794,000 

Total  $1,051,000 
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7.6 Annual Operating Budget 

Table 7-4 itemizes County’s solid waste expenses for the fall fiscal year 2017/2018. 

Table 7-4 - Jefferson County Solid Waste Expenses 2017/2018 

Item FY 2017-18 

Salaries & Benefits $498,700 

Equipment Repairs, Maintenance & Parts $31,500 

Supplies & Equipment $3,900 

Tipping Fees $211,700 

Landfill Services (Giulio Hauling) $28,900 

Fuel & Diesel Fuel $31,500 

Office & Utility Costs $14,900 

Wood Processing $0 

Recycling $4,500 

GASB 45 $0 

Professional Services $20,200 

Liability Insurance $21,300 

Licensing $2,100 

Other Miscellaneous Expenses $300 

Total $869,500 

 

7.6.1 Income 

The County solid waste revenue is primarily derived from tax assessments, special user fees, and 

sale of recyclable commodities.  The current tax assessment is $129.69 per equivalent household 

unit.  Commercial and institutional users pay multiple units based on their waste generation.  All 

inhabitable structures are assessed at least household unit. 

Special user fees are charged for the disposal of construction and demolition wastes at the 

container sites.  Special waste fees are also charged for inert wastes and tires. Actual revenue 

from the last three fiscal years is shown in Table 3-1. 
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Annual O&M Costs 

Annual operations and maintenance costs for the system after the implementation of this project 

are included in Table 7-5.   

Table 7-5 - Opinion of Probable Annual O&M Costs (Proposed Project) 

Item Cost 

Current Annual Operating Costs $870,000 

Annual Cost Savings with Installation of Compactors at Boulder Site (Table 5-7) -$23,200 

Total  $846,800 
 

7.6.2 Debt Repayments 

The County has no existing debt on the solid waste system.  The proposed project funding 

package may include financing with an Intercap Loan.  The total debt is estimated to be 

$1,051,000 with an annual debt repayment of $91,300. 

7.6.3 Reserves 

Debt Service Reserve 

Rural Development requires a 10% annual reserve for debt coverage with its loans. 

Short-Lived Asset Reserve 

Short-Lived assets were included as part of the O&M costs.  Therefore, no additional reserves 

are required to be included in the project costs. 
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8.0 CONCLUSIONS AND RECOMMENDATIONS 

The previous sections of this report have focused on the need for the project, physical and socio-

economic characteristics of the community, project costs, and more extensively the technical 

viability.  This section will focus on the financial strategy and implementation schedule.  One of 

the main goals of a comprehensive PER is to provide a workable funding plan for recommended 

improvements included in the Preferred Alternative.  This section will discuss available funding 

sources as well as develop various funding scenarios.  Ultimately, a preferred funding scenario 

will be selected and further analyzed along with an associated implementation plan. 

8.1 Funding 

Due to the high cost of the proposed improvements, Jefferson County plans to pursue outside 

assistance to fund the project in the form of low interest loans.  Prior to examining the funding 

sources available to the County, it is important to understand the concept of “Target Rate” as 

established by the Montana Department of Commerce (MDOC).  The target rate is used to 

determine whether or not a municipality is paying its fair share of a project’s cost.  In order to 

apply for grant funding from the MDOC, the user rates after completion of the project must meet 

or exceed the established target rates.   

The target rates are calculated as a percentage of the median household income (MHI) for the 

municipality or County.  The MDOC has determined, based on surveying communities that have 

undergone recent upgrades to their water and/or wastewater systems that the “fair share” of cost 

per user after completing a project should be approximately 0.3% of the median household 

income for solid waste services. 

According to MDOC’s website, the MHI for Jefferson County is $60,842 and the target rate for 

solid waste services is $182.53/year.  The existing solid waste tax assessment for the County is 

$129.69 per year per household unit. The current rate is 71% of the target rate, prior to 

implementation of this project. 

8.1.1 Funding Sources 

The following sections provide a brief description of the potential funding sources and whether or 

not the County would be eligible for those funds. 
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Treasure State Endowment Program (TSEP) 

TSEP is a state funded grant program, which is administered by the Montana Department of 

Commerce (MDOC).  TSEP provides financial assistance to local governments for infrastructure 

improvements.  Grants can be obtained from TSEP for up to $500,000 if the projected user rates 

are less than 125% of the target rate, for up to $625,000 if projected user rates are between 125% 

and 150% of the target rate, and for up to $750,000 if the projected user rates are over 150% of 

the target rate.  TSEP grant recipients are required to match the grant dollar for dollar, but the 

match may come from a variety of sources including other grants, loans, or cash contributions. 

Solid waste projects are eligible for TSEP funds, however solid waste projects are not competitive 

in the program.  The County should only consider an application to TSEP for grant funding if there 

is an indication that the legislature is considering funding all the projects.  Because of the 

legislative cycle, if TSEP funds were obtained they would not be available until July of 2021.  This 

would result in a significant delay in implementation of the project which would also add cost due 

to inflation.  Jefferson County’s solid waste user rates are currently at only 71% of the target rate 

and the proposed project would only increase their rates to 77% of the target rate.  Therefore, the 

County is not eligible for TSEP grant funding and this funding source will not be considered any 

further.  

Renewable Resource Grant and Loan Program (RRGL) 

RRGL is a state program that is funded through interest accrued on the Resource Indemnity Trust 

Fund and the sale or Coal Severance Tax Bonds and is administered by the Montana Department 

of Natural Resources and Conservation (DNRC).  The primary purpose of the RRGL is to enhance 

Montana’s renewable resources.  For public facilities projects that conserve, manage, develop, 

or protect renewable resources, grants of up $125,000 are available. 

Since RRGL grants are based on benefits to renewable resources this project is not competitive 

in that program.  

Community Development Block Grant (CDBG) 

CDBG is a federally funded program that is also administered by the Montana Department of 

Commerce (MDOC).  The primary purpose of CDBG funds is to benefit low to moderate income 

(LMI) families.  Hence, a municipality must have an LMI of 51% or greater.  This is usually 

determined by the current Census.  However, under certain circumstances, the MDOC may allow 
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an income survey to be completed (such as there have been major economic changes since the 

Census or if a community is only slightly under the required LMI percentage). 

The CDBG grant funds can be applied for in an amount of up to $450,000 with a limit of $15,000 

per LMI household, so a community needs 30 LMI households to apply for the maximum grant 

funds.  The use of CDBG funds requires a 25% local match that can be provided through cash 

funds, loans, or a combination thereof. 

Jefferson County LMI is 40.1% which makes it ineligible for CDBG funding  

State Revolving Fund (SRF) 

SRF provides low-interest loan funds for some solid waste projects through the Water Pollution 

Control State Revolving Fund (WPCSRF).  Projects need to protect groundwater quality like liners 

and leachate collection systems.   Discussions with SRF staff have indicated that Jefferson 

County’s project would not be eligible for loan funding from SRF. 

USDA Rural Development (RD) 

RD provides grant and loan funding to municipalities and County’s for solid waste, water and 

wastewater projects that improve the quality of life and promote economic development in Rural 

America.  Communities with a population of less than 10,000 are eligible to apply, though; priority 

is given to those with a population of less than 5,500. 

Grant eligibility and loan interest rates are based on the community’s median household income 

(MHI) and user rates.  If the area to be served has a MHI of $38,205 or lower and the project is 

necessary to alleviate a health and/or sanitation concern, up to 75% of the project costs are grant 

eligible.  The County’s MHI puts them in this category.  Up to 45% of the project costs are grant 

eligible if the planning area has an MHI between $38,205 and $47,757. 

The PER estimates the population of the County’s solid waste service area to be 11,983 persons.  

However , the population of the County served by the new Montana City container site and the 

load consolidation equipment is significantly under 10,000 persons which makes it eligible on a 

population and basis for RD loan funding.  Therefore, the County will consider RD for its proposed 

funding package.  
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Montana Coal Board 

The Coal Board provides grant funding to municipalities to adequately provide for the expansion 

of public services or facilities needed as a direct consequence of coal development activities.  

There is no maximum limit to the amount the Coal Board can fund, but available funding is very 

limited so it can be difficult to receive any funds from the Coal Board, especially large sums. 

The County cannot make a tie to impact due to coal development with the project so a Coal Board 

grant will not be pursued. 

Economic Development Administration (EDA) 

EDA provides grant funding for projects that are demonstrated to be needed for the placement of 

a new business.  The amount of grant is dependent on the number of jobs created. 

Because the project would not create a large number of jobs, the County has elected to not apply 

for an EDA grant. 

INTERCAP 

INTERCAP provides loan funds at a low cost, variable interest rate to local governments.  

INTERCAP is administered by the Montana Board of Investments and is very flexible in the variety 

of funding which would include solid waste projects.  There is no funding cycle (funds are always 

available), however, the maximum loan term is 15 years.   The current rate is 3.37% so the 

program is competitive and the County will look at this as an option.  The biggest potential 

drawback to Intercap is the variable rate which is adjusted annually. 

8.1.2 Funding Strategy 

There are limited alternatives for funding solid waste projects in Montana.  Due to the nature of 

the project and anticipated user rates, the County would have a good chance of obtaining funds 

through RD or Intercap.  The County’s preferred funding package and that recommended by this 

PER includes: 

• $1,051,000 RD Loan or 

• $1,051,000 Intercap Loan 
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Consideration of the two funding strategies are depicted in Table 8.1, along with the resulting user 

rates.   

Table 8-1 - Funding Options 

ITEM 

SCENARIO #1 SCENARIO #2 

RD Loan (4.25% / 20 yrs)  Intercap Loan (3.37%/15 
years)  

Load Consolidation Equipment $257,000 $257,000 
New Container Site $794,000 $794,000 
Funding Application  $5,000 1,000 
Environmental Report $5,000 $0 
Loan Administration $20,000 $10,000 
Interim Interest $7,000 $0 
Bond Counsel $15,000 $0 
Rounded Total  $1,103,000 $1,062,000 
Intercap Loan  $1,062,000 
RD Loan $1,103,000  
Total Project Funds $1,103,000 $1,062,000 
Total Loan Amount $1,103,000 $1,062,000 
Annual Debt Service $82,900 $91,300 
Loan Coverage $8,300 $0 
Total Annual Loan Payment $91,200 $91,300 
Total Payments over Life of Loan (Includes Coverage) $1,824,000 $1,369,500 
Total Interest Paid Over Life of Loan $555,000 $307,500 
TOTAL ANNUAL CAPITAL DEBT SERVICE COST $91,200 $91,300 
Current Annual O&M 1 $870,000 $870,000 
Current Annual Debt Service $0 $0 
Additional O&M Due To Project -$22,300 -$22,300 
TOTAL ANNUAL O&M COSTS $846,800 $846,800 
TOTAL ANNUAL COSTS $938,000 $938,100 
CURRENT SPECIAL REVENUE $70,000 $70,000 
NEEDED ASSESSMENT REVENUE $868,000 $868,100 
USER COST/YEAR FOR PROJECT 2 $140.00 $140.00 
Existing Average User Cost/Year/EDU $129.69 $129.69 
COST/MONTH INCREASE/EDU $10.30 $10.30 
Solid Waste Target Rate $182.53 $182.53 
PERCENT OF COMBINED TARGET RATE 77% 77% 
1  Based on FY 2017/2018 actual expenses.       
2 Table is based on an estimated 6,220 EDU's 

 

Using the preferred Scenario #2 as a basis, a detailed project budget is presented in Table 8.2, 

which provides a breakdown of each of the line item costs by funding source.    
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Table 8-2 - Project Budget 

Administrative/Finance Costs Source:              
Intercap Loan Source:  Total 

Office Costs/Admin    
Professional Services  $11,000.00     $       11,000.00  
Legal Costs    
Audit Fees    
Travel & Training    
Interim Interest      $         
Bond Counsel & Related costs      
TOTAL ADMIN COSTS: $11,000.00  $                  -     

Activity Costs: Source:   RD or 
Intercap Loan           Source:  Total 

 Engineering Design  $ 80,000.00     
Construction Management & Resident Project 
Representative  $58,000.00     
Construction  $826,000.00     
    
Contingency  $87,000    
TOTAL ACTIVITY COSTS  $1,051,000  $                  -     
TOTAL COSTS  $1,062,000   

 

8.2 Implementation  

Prior to implementation of the project, all funding must be in place. As noted earlier, the proposed 

funding package for the Jefferson County project involves RD or Intercap loan funding. RD and 

Intercap funds are available on an open cycle and do not have a strict deadline.  

The implementation schedule anticipates that the project will be complete by June 2020.  Upon 

securing all funding, the project start-up for the loan programs is expected to be about a two-

month process. It is anticipated that final design would be completed and bidding could take place 

in March 2020. Commencement of construction activities is anticipated to start in April 2020. Table 

8-3 provides a summary of the Project Implementation Schedule. 
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Table 8-3 - Project Implementation Schedule 

 

 

  

Action Date 

Public Hearings on Draft PER & EA  

Draft PER Complete March, 2019 

County Resolutions for PER adoption and applications April, 2019 

Prepare Final PER April, 2019 

Apply for Intercap Loan  May 2019 

Finalize Loan Financing August, 2019 

Begin Design August, 2019 

Design Basis Report/Cost Estimates to the County September, 2019 

Finalize Design November, 2019 

Advertise for Bids March, 2020 

Start Construction April, 2020 

Complete Construction June, 2020 
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Jefferson County Area and Part of Silver Bow 
County, Montana
Survey Area Data: Version 19, Sep 5, 2018

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 4, 2013—Nov 
12, 2016

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend (Basin Site)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

42D Perma cobbly loam, 4 to 15 
percent slopes, stony

2.6 100.0%

Totals for Area of Interest 2.6 100.0%

Map Unit Descriptions (Basin Site)
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.
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An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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Jefferson County Area and Part of Silver Bow County, Montana

42D—Perma cobbly loam, 4 to 15 percent slopes, stony

Map Unit Setting
National map unit symbol: 526q
Elevation: 4,400 to 6,000 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 37 to 45 degrees F
Frost-free period: 80 to 95 days
Farmland classification: Not prime farmland

Map Unit Composition
Perma, stony, and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Perma, Stony

Setting
Landform: Alluvial fans, escarpments, hillsides, ridges
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Gravelly colluvium derived from basalt

Typical profile
A - 0 to 7 inches: cobbly loam
Bw - 7 to 36 inches: very cobbly loam
BC - 36 to 60 inches: extremely gravelly loam

Properties and qualities
Slope: 4 to 15 percent
Percent of area covered with surface fragments: 0.1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 10 percent
Available water storage in profile: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Silty-Droughty (SiDr) 15-19" p.z. NOT KNOWN (R043BS686MT), 

Upland Sagebrush Shrubland (R043BP819MT)
Hydric soil rating: No

Minor Components

Wimper, stony
Percent of map unit: 4 percent
Landform: Alluvial fans, hillsides, terraces

Custom Soil Resource Report
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Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty (Si) 15-19" p.z. (R043BS310MT)
Hydric soil rating: No

Hilger
Percent of map unit: 3 percent
Landform: Alluvial fans, escarpments, hillsides
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty-Droughty (SiDr) 15-19" p.z. NOT KNOWN (R043BS686MT)
Hydric soil rating: No

Shawmut, stony
Percent of map unit: 3 percent
Landform: Alluvial fans, escarpments, hillsides
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty-Droughty-Steep (SiDrStp) 15-19" p.z. (R043BS720MT)
Hydric soil rating: No

Custom Soil Resource Report
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Soil Information for All Uses

Suitabilities and Limitations for Use
The Suitabilities and Limitations for Use section includes various soil interpretations 
displayed as thematic maps with a summary table for the soil map units in the 
selected area of interest. A single value or rating for each map unit is generated by 
aggregating the interpretive ratings of individual map unit components. This 
aggregation process is defined for each interpretation.

Land Classifications

Land Classifications are specified land use and management groupings that are 
assigned to soil areas because combinations of soil have similar behavior for 
specified practices. Most are based on soil properties and other factors that directly 
influence the specific use of the soil. Example classifications include ecological site 
classification, farmland classification, irrigated and nonirrigated land capability 
classification, and hydric rating.

Farmland Classification (Basin Site)

Farmland classification identifies map units as prime farmland, farmland of 
statewide importance, farmland of local importance, or unique farmland. It identifies 
the location and extent of the soils that are best suited to food, feed, fiber, forage, 
and oilseed crops. NRCS policy and procedures on prime and unique farmlands are 
published in the "Federal Register," Vol. 43, No. 21, January 31, 1978.

16
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MAP LEGEND
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MAP INFORMATION

Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Jefferson County Area and Part of Silver Bow 
County, Montana
Survey Area Data: Version 19, Sep 5, 2018

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 4, 2013—Nov 
12, 2016

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP INFORMATION

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Table—Farmland Classification (Basin Site)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

42D Perma cobbly loam, 4 to 
15 percent slopes, 
stony

Not prime farmland 2.6 100.0%

Totals for Area of Interest 2.6 100.0%

Rating Options—Farmland Classification (Basin Site)

Aggregation Method: No Aggregation Necessary

Tie-break Rule: Lower

Custom Soil Resource Report
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Jefferson County Area and Part of Silver Bow 
County, Montana
Survey Area Data: Version 19, Sep 5, 2018

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 4, 2013—Nov 
12, 2016

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend (Boulder Site)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

1180E Farnuf loam, 15 to 35 percent 
slopes, stony

9.2 5.3%

1272D Placerton-Connieo-Jeffcity 
complex, 4 to 15 percent 
slopes

10.0 5.7%

1273E Placerton-Farnuf-Breeton 
complex, 15 to 35 percent 
slopes

5.1 2.9%

1603C Farnuf sandy loam, 2 to 8 
percent slopes

129.8 74.5%

1607D Farnuf-Placerton-Martinsdale 
complex, 4 to 15 percent 
slopes

20.1 11.6%

Totals for Area of Interest 174.3 100.0%

Map Unit Descriptions (Boulder Site)
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
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mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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Jefferson County Area and Part of Silver Bow County, Montana

1180E—Farnuf loam, 15 to 35 percent slopes, stony

Map Unit Setting
National map unit symbol: 51mr
Elevation: 4,400 to 6,500 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 37 to 43 degrees F
Frost-free period: 80 to 95 days
Farmland classification: Not prime farmland

Map Unit Composition
Farnuf, stony, and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Farnuf, Stony

Setting
Landform: Alluvial fans, hillsides, terraces
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Fine-loamy alluvium derived from sandstone-shale

Typical profile
A - 0 to 7 inches: loam
Bt - 7 to 14 inches: sandy clay loam
Bk - 14 to 32 inches: gravelly coarse sandy loam
BC - 32 to 60 inches: gravelly coarse sandy loam

Properties and qualities
Slope: 15 to 35 percent
Percent of area covered with surface fragments: 0.1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Available water storage in profile: High (about 9.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: Thin Silty (TSi) 15-19" p.z. (R043BS318MT), Upland Sagebrush 

Shrubland (R043BP819MT)
Hydric soil rating: No
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Minor Components

Wilspring
Percent of map unit: 3 percent
Landform: Escarpments, hillsides, ridges
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty-Droughty-Steep (SiDrStp) 15-19" p.z. (R043BS720MT)
Hydric soil rating: No

Quaint, very stony
Percent of map unit: 3 percent
Landform: Hillsides, ridges, plateaus
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Very Shallow (VSw) 15-19" p.z. (R043BS319MT)
Hydric soil rating: No

Rock outcrop, volcanic, sandstone
Percent of map unit: 2 percent
Hydric soil rating: No

Placerton
Percent of map unit: 2 percent
Landform: Hillsides, ridges, divides, mountain slopes
Landform position (three-dimensional): Mountainbase
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Sandy-Coarse (SyC) 15-19" p.z. (R043BS708MT)
Hydric soil rating: No

1272D—Placerton-Connieo-Jeffcity complex, 4 to 15 percent slopes

Map Unit Setting
National map unit symbol: 51p1
Elevation: 4,400 to 6,000 feet
Mean annual precipitation: 12 to 19 inches
Mean annual air temperature: 36 to 43 degrees F
Frost-free period: 80 to 95 days
Farmland classification: Farmland of local importance

Map Unit Composition
Placerton and similar soils: 35 percent
Connieo and similar soils: 30 percent
Jeffcity and similar soils: 25 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Placerton

Setting
Landform: Hillsides, ridges, divides, mountain slopes
Landform position (three-dimensional): Mountainbase
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Fine-loamy slope alluvium derived from granite over residuum 

weathered from granite

Typical profile
A - 0 to 7 inches: gravelly sandy clay loam
Bt - 7 to 21 inches: gravelly clay loam
Bk - 21 to 29 inches: gravelly sandy loam
Cr - 29 to 58 inches: weathered bedrock
R - 58 to 60 inches: unweathered bedrock

Properties and qualities
Slope: 4 to 15 percent
Depth to restrictive feature: 20 to 60 inches to lithic bedrock; 40 to 60 inches to 

paralithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Available water storage in profile: Low (about 4.1 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Silty-Droughty (SiDr) 15-19" p.z. NOT KNOWN (R043BS686MT), 

Upland Sagebrush Shrubland (R043BP819MT)
Hydric soil rating: No

Description of Connieo

Setting
Landform: Escarpments, hillsides, ridges
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy residuum weathered from granite

Typical profile
A - 0 to 8 inches: gravelly sandy clay loam
Bt - 8 to 14 inches: gravelly sandy clay loam
Cr - 14 to 18 inches: weathered bedrock
R - 18 to 60 inches: unweathered bedrock

Properties and qualities
Slope: 4 to 15 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Natural drainage class: Well drained
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Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 
high (0.57 to 1.98 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Very Shallow (VSw) 15-19" p.z. (R043BS319MT), Shallow 

Sagebrush Shrubland (R043BP811MT)
Hydric soil rating: No

Description of Jeffcity

Setting
Landform: Escarpments, hillsides, ridges
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Fine-loamy residuum weathered from granite

Typical profile
A - 0 to 7 inches: loam
Bt - 7 to 14 inches: gravelly sandy clay loam
Bk - 14 to 33 inches: gravelly coarse sandy loam
Cr - 33 to 38 inches: weathered bedrock
R - 38 to 60 inches: unweathered bedrock

Properties and qualities
Slope: 4 to 15 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Available water storage in profile: Low (about 4.0 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: Silty-Droughty (SiDr) 15-19" p.z. NOT KNOWN (R043BS686MT), 

Upland Sagebrush Shrubland (R043BP819MT)
Hydric soil rating: No

Minor Components

Rock outcrop, granite
Percent of map unit: 2 percent
Hydric soil rating: No

Farnuf
Percent of map unit: 2 percent
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Landform: Alluvial fans, hillsides, terraces
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty (Si) 15-19" p.z. (R043BS310MT)
Hydric soil rating: No

Ashbray, bouldery
Percent of map unit: 2 percent
Landform: Escarpments, hillsides, ridges
Landform position (three-dimensional): Head slope, side slope
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Douglas-fir/Idaho fescue (PK220)
Hydric soil rating: No

Kounter, bouldery
Percent of map unit: 2 percent
Landform: Hillsides, ridges
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Very Shallow (VSw) 15-19" p.z. (R043BS319MT)
Hydric soil rating: No

Cedric, bouldery
Percent of map unit: 2 percent
Landform: Ridges, divides, hills
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Very Shallow (VSw) 15-19" p.z. (R043BS319MT)
Hydric soil rating: No

1273E—Placerton-Farnuf-Breeton complex, 15 to 35 percent slopes

Map Unit Setting
National map unit symbol: 51p2
Elevation: 4,400 to 6,000 feet
Mean annual precipitation: 12 to 19 inches
Mean annual air temperature: 37 to 43 degrees F
Frost-free period: 80 to 95 days
Farmland classification: Not prime farmland

Map Unit Composition
Placerton and similar soils: 35 percent
Farnuf and similar soils: 30 percent
Breeton and similar soils: 20 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Placerton

Setting
Landform: Hillsides, ridges, divides, mountain slopes
Landform position (three-dimensional): Mountainbase
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Fine-loamy slope alluvium derived from granite over residuum 

weathered from granite

Typical profile
A - 0 to 7 inches: sandy loam
Bt - 7 to 21 inches: gravelly clay loam
Bk - 21 to 29 inches: gravelly sandy loam
Cr - 29 to 58 inches: weathered bedrock
R - 58 to 60 inches: unweathered bedrock

Properties and qualities
Slope: 15 to 35 percent
Depth to restrictive feature: 20 to 60 inches to lithic bedrock; 40 to 60 inches to 

paralithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Available water storage in profile: Low (about 4.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: Sandy-Droughty (SyDr) 15-19" p.z. (R043BS719MT), Upland 

Sagebrush Shrubland (R043BP819MT)
Hydric soil rating: No

Description of Farnuf

Setting
Landform: Alluvial fans, hillsides, terraces
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Fine-loamy alluvium derived from sandstone-shale

Typical profile
A - 0 to 7 inches: loam
Bt - 7 to 14 inches: sandy clay loam
Bk - 14 to 32 inches: gravelly coarse sandy loam
BC - 32 to 60 inches: gravelly coarse sandy loam

Properties and qualities
Slope: 15 to 35 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained

Custom Soil Resource Report

19



Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 
high (0.57 to 1.98 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Available water storage in profile: High (about 9.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: Thin Silty (TSi) 15-19" p.z. (R043BS318MT), Upland Sagebrush 

Shrubland (R043BP819MT)
Hydric soil rating: No

Description of Breeton

Setting
Landform: Alluvial fans, hillsides, terraces
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-loamy slope alluvium derived from granite

Typical profile
A - 0 to 12 inches: coarse sandy loam
Bw - 12 to 26 inches: gravelly coarse sandy loam
BC - 26 to 60 inches: gravelly coarse sandy loam

Properties and qualities
Slope: 15 to 35 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 6.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: Thin Sandy (TSy) 15-19" p.z. (R043BS317MT), Upland 

Sagebrush Shrubland (R043BP819MT)
Hydric soil rating: No

Minor Components

Rock outcrop, granite
Percent of map unit: 4 percent
Hydric soil rating: No

Jeffcity, stony
Percent of map unit: 4 percent
Landform: Escarpments, hillsides, ridges
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Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Sandy-Droughty (SyDr) 15-19" p.z. (R043BS719MT)
Hydric soil rating: No

Cedric, bouldery
Percent of map unit: 4 percent
Landform: Ridges, divides, hills
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Very Shallow (VSw) 15-19" p.z. (R043BS319MT)
Hydric soil rating: No

Ashbray, bouldery
Percent of map unit: 3 percent
Landform: Escarpments, hillsides, ridges
Landform position (three-dimensional): Head slope, side slope
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Douglas-fir/Idaho fescue (PK220)
Hydric soil rating: No

1603C—Farnuf sandy loam, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: 51r9
Elevation: 3,940 to 6,000 feet
Mean annual precipitation: 12 to 19 inches
Mean annual air temperature: 37 to 45 degrees F
Frost-free period: 80 to 105 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Farnuf and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Farnuf

Setting
Landform: Alluvial fans, hillsides, terraces
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Fine-loamy alluvium derived from sandstone-shale

Typical profile
A - 0 to 7 inches: sandy loam
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Bt - 7 to 14 inches: sandy clay loam
Bk - 14 to 32 inches: gravelly coarse sandy loam
BC - 32 to 60 inches: gravelly coarse sandy loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Available water storage in profile: High (about 9.6 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Sandy (Sy) 15-19" p.z. (R043BS307MT), Upland Grassland 

(R043BP818MT)
Hydric soil rating: No

Minor Components

Faith
Percent of map unit: 2 percent
Landform: Alluvial fans, terraces, drainageways, flood-plain steps
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty (Si) 15-19" p.z. (R044XS355MT)
Hydric soil rating: No

Placerton
Percent of map unit: 2 percent
Landform: Hillsides, ridges, divides, mountain slopes
Landform position (three-dimensional): Mountainbase
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty-Droughty (SiDr) 15-19" p.z. NOT KNOWN (R043BS686MT)
Hydric soil rating: No

Martinsdale
Percent of map unit: 1 percent
Landform: Alluvial fans, hillsides, terraces
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty (Si) 15-19" p.z. (R043BS310MT)
Hydric soil rating: No
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1607D—Farnuf-Placerton-Martinsdale complex, 4 to 15 percent slopes

Map Unit Setting
National map unit symbol: 51rg
Elevation: 4,400 to 6,000 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 36 to 43 degrees F
Frost-free period: 80 to 95 days
Farmland classification: Farmland of local importance

Map Unit Composition
Farnuf and similar soils: 40 percent
Placerton and similar soils: 35 percent
Martinsdale and similar soils: 20 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Farnuf

Setting
Landform: Alluvial fans, hillsides, terraces
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Fine-loamy alluvium derived from sandstone-shale

Typical profile
A - 0 to 7 inches: loam
Bt - 7 to 14 inches: sandy clay loam
Bk - 14 to 32 inches: gravelly coarse sandy loam
BC - 32 to 60 inches: gravelly coarse sandy loam

Properties and qualities
Slope: 4 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Available water storage in profile: High (about 9.9 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Silty (Si) 15-19" p.z. (R043BS310MT), Upland Sagebrush 

Shrubland (R043BP819MT)
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Hydric soil rating: No

Description of Placerton

Setting
Landform: Hillsides, ridges, divides, mountain slopes
Landform position (three-dimensional): Mountainbase
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Fine-loamy slope alluvium derived from granite over residuum 

weathered from granite

Typical profile
A - 0 to 7 inches: sandy loam
Bt - 7 to 21 inches: gravelly clay loam
Bk - 21 to 29 inches: gravelly sandy loam
Cr - 29 to 58 inches: weathered bedrock
R - 58 to 60 inches: unweathered bedrock

Properties and qualities
Slope: 4 to 15 percent
Depth to restrictive feature: 20 to 60 inches to lithic bedrock; 40 to 60 inches to 

paralithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Available water storage in profile: Low (about 4.0 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Sandy-Coarse (SyC) 15-19" p.z. (R043BS708MT), Upland 

Sagebrush Shrubland (R043BP819MT)
Hydric soil rating: No

Description of Martinsdale

Setting
Landform: Alluvial fans, hillsides, terraces
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous fine-loamy slope alluvium derived from fine-grained 

sandstone, siltstone and metamorphic rocks

Typical profile
A - 0 to 6 inches: loam
Bt - 6 to 16 inches: clay loam
Bk1 - 16 to 36 inches: gravelly sandy clay loam
Bk2 - 36 to 60 inches: very gravelly sandy clay loam

Properties and qualities
Slope: 4 to 15 percent
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Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 35 percent
Gypsum, maximum in profile: 1 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water storage in profile: Moderate (about 8.3 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: Silty (Si) 15-19" p.z. (R043BS310MT), Upland Sagebrush 

Shrubland (R043BP819MT)
Hydric soil rating: No

Minor Components

Connieo
Percent of map unit: 3 percent
Landform: Escarpments, hillsides, ridges
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Very Shallow (VSw) 15-19" p.z. (R043BS319MT)
Hydric soil rating: No

Kounter, bouldery
Percent of map unit: 2 percent
Landform: Hillsides, ridges
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Very Shallow (VSw) 15-19" p.z. (R043BS319MT)
Hydric soil rating: No
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Soil Information for All Uses

Suitabilities and Limitations for Use
The Suitabilities and Limitations for Use section includes various soil interpretations 
displayed as thematic maps with a summary table for the soil map units in the 
selected area of interest. A single value or rating for each map unit is generated by 
aggregating the interpretive ratings of individual map unit components. This 
aggregation process is defined for each interpretation.

Land Classifications

Land Classifications are specified land use and management groupings that are 
assigned to soil areas because combinations of soil have similar behavior for 
specified practices. Most are based on soil properties and other factors that directly 
influence the specific use of the soil. Example classifications include ecological site 
classification, farmland classification, irrigated and nonirrigated land capability 
classification, and hydric rating.

Farmland Classification (Boulder Site)

Farmland classification identifies map units as prime farmland, farmland of 
statewide importance, farmland of local importance, or unique farmland. It identifies 
the location and extent of the soils that are best suited to food, feed, fiber, forage, 
and oilseed crops. NRCS policy and procedures on prime and unique farmlands are 
published in the "Federal Register," Vol. 43, No. 21, January 31, 1978.
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MAP INFORMATION

Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Jefferson County Area and Part of Silver Bow 
County, Montana
Survey Area Data: Version 19, Sep 5, 2018

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 4, 2013—Nov 
12, 2016

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP INFORMATION

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Custom Soil Resource Report

30



Table—Farmland Classification (Boulder Site)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

1180E Farnuf loam, 15 to 35 
percent slopes, stony

Not prime farmland 9.2 5.3%

1272D Placerton-Connieo-
Jeffcity complex, 4 to 
15 percent slopes

Farmland of local 
importance

10.0 5.7%

1273E Placerton-Farnuf-
Breeton complex, 15 
to 35 percent slopes

Not prime farmland 5.1 2.9%

1603C Farnuf sandy loam, 2 to 
8 percent slopes

Farmland of statewide 
importance

129.8 74.5%

1607D Farnuf-Placerton-
Martinsdale complex, 
4 to 15 percent slopes

Farmland of local 
importance

20.1 11.6%

Totals for Area of Interest 174.3 100.0%

Rating Options—Farmland Classification (Boulder Site)

Aggregation Method: No Aggregation Necessary

Tie-break Rule: Lower
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report

7



Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Jefferson County Area and Part of Silver Bow 
County, Montana
Survey Area Data: Version 19, Sep 5, 2018

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 4, 2013—Nov 
12, 2016

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend (Clancy Site)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

5 Borrow areas and Gravel pits 8.3 24.4%

1275E Placerton-Farnuf-Connieo 
complex, 15 to 35 percent 
slopes

3.8 11.3%

1945E Elmark, bouldery-Lumpgulch, 
very bouldery-Rock outcrop 
complex, 8 to 35 percent 
slopes, dry

0.8 2.3%

1947E Elmark, bouldery-Burtoner-
Rock outcrop complex, 8 to 
45 percent slopes

21.0 62.1%

Totals for Area of Interest 33.9 100.0%

Map Unit Descriptions (Clancy Site)
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
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was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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Jefferson County Area and Part of Silver Bow County, Montana

5—Borrow areas and Gravel pits

Map Unit Composition
Gravel pits: 50 percent
Borrow areas: 50 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

1275E—Placerton-Farnuf-Connieo complex, 15 to 35 percent slopes

Map Unit Setting
National map unit symbol: 51p4
Elevation: 4,400 to 6,000 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 36 to 43 degrees F
Frost-free period: 90 to 105 days
Farmland classification: Not prime farmland

Map Unit Composition
Placerton and similar soils: 50 percent
Farnuf and similar soils: 25 percent
Connieo and similar soils: 15 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Placerton

Setting
Landform: Hillsides, ridges, divides, mountain slopes
Landform position (three-dimensional): Mountainbase
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Fine-loamy slope alluvium derived from granite over residuum 

weathered from granite

Typical profile
A - 0 to 7 inches: sandy clay loam
Bt - 7 to 21 inches: gravelly clay loam
Bk - 21 to 29 inches: gravelly sandy loam
Cr - 29 to 58 inches: weathered bedrock
R - 58 to 60 inches: unweathered bedrock

Properties and qualities
Slope: 15 to 35 percent
Depth to restrictive feature: 20 to 60 inches to lithic bedrock; 40 to 60 inches to 

paralithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
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Calcium carbonate, maximum in profile: 15 percent
Available water storage in profile: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: Thin Silty (TSi) 15-19" p.z. (R043XC435MT), Upland Grassland 

(R043BP818MT)
Hydric soil rating: No

Description of Farnuf

Setting
Landform: Alluvial fans, hillsides, terraces
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Fine-loamy alluvium derived from sandstone-shale

Typical profile
A - 0 to 7 inches: loam
Bt - 7 to 14 inches: sandy clay loam
Bk - 14 to 32 inches: gravelly coarse sandy loam
BC - 32 to 60 inches: gravelly coarse sandy loam

Properties and qualities
Slope: 15 to 35 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Available water storage in profile: High (about 9.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: Thin Silty (TSi) 15-19" p.z. (R043XC435MT), Upland Grassland 

(R043BP818MT)
Hydric soil rating: No

Description of Connieo

Setting
Landform: Escarpments, hillsides, ridges
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy residuum weathered from granite

Typical profile
A - 0 to 8 inches: gravelly sandy clay loam
Bt - 8 to 14 inches: gravelly sandy clay loam
Cr - 14 to 18 inches: weathered bedrock
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R - 18 to 60 inches: unweathered bedrock

Properties and qualities
Slope: 15 to 35 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: Shallow (Sw) 15-19" p.z. (R043XC425MT), Shallow Grassland 

(R043BP810MT)
Hydric soil rating: No

Minor Components

Farnuf, lesser slope
Percent of map unit: 6 percent
Landform: Alluvial fans, hillsides, terraces
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty (Si) 15-19" p.z. (R043XC427MT)
Hydric soil rating: No

Rock outcrop, granite
Percent of map unit: 4 percent
Hydric soil rating: No

1945E—Elmark, bouldery-Lumpgulch, very bouldery-Rock outcrop 
complex, 8 to 35 percent slopes, dry

Map Unit Setting
National map unit symbol: 51wk
Elevation: 4,400 to 6,000 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 37 to 43 degrees F
Frost-free period: 90 to 105 days
Farmland classification: Not prime farmland
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Map Unit Composition
Elmark, bouldery, and similar soils: 40 percent
Lumpgulch, very bouldery, and similar soils: 25 percent
Rock outcrop, granite: 15 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Elmark, Bouldery

Setting
Landform: Escarpments, hillsides, mountainsides, ridges
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Fine-loamy slope alluvium over sandy and gravelly residuum 

weathered from granite

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2 to 9 inches: sandy clay loam
Bt - 9 to 21 inches: sandy clay loam
BC - 21 to 32 inches: gravelly sandy loam
Cr - 32 to 59 inches: weathered bedrock
R - 59 to 60 inches: unweathered bedrock

Properties and qualities
Slope: 8 to 35 percent
Percent of area covered with surface fragments: 0.1 percent
Depth to restrictive feature: 40 to 60 inches to lithic bedrock; 40 to 60 inches to 

paralithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: B
Ecological site: Upland Cool Woodland (F043BP910MT)
Other vegetative classification: Douglas-fir/rough fescue (PK230)
Hydric soil rating: No

Description of Lumpgulch, Very Bouldery

Setting
Landform: Escarpments, hillsides, ridges
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Fine-loamy slope alluvium derived from granite over residuum 

weathered from granite

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
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A - 1 to 8 inches: sandy clay loam
Bt - 8 to 23 inches: gravelly sandy clay loam
Cr - 23 to 28 inches: weathered bedrock
R - 28 to 60 inches: unweathered bedrock

Properties and qualities
Slope: 8 to 35 percent
Percent of area covered with surface fragments: 1.5 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: Upland Cool Woodland (F043BP910MT)
Other vegetative classification: Douglas-fir/rough fescue (PK230)
Hydric soil rating: No

Minor Components

Elmark, very bouldery
Percent of map unit: 6 percent
Landform: Escarpments, hillsides, mountainsides, ridges
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Douglas-fir/rough fescue (PK230)
Hydric soil rating: No

Kellygulch, very bouldery
Percent of map unit: 5 percent
Landform: Escarpments, hillsides, ridges, divides
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Douglas-fir/rough fescue (PK230)
Hydric soil rating: No

Shaboom, very bouldery
Percent of map unit: 5 percent
Landform: Escarpments, hillsides, ridges
Landform position (three-dimensional): Head slope, side slope
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Douglas-fir/rough fescue (PK230)
Hydric soil rating: No

Hoyt
Percent of map unit: 4 percent
Landform: Alluvial fans, hillsides
Down-slope shape: Linear
Across-slope shape: Linear
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Other vegetative classification: Douglas-fir/rough fescue (PK230)
Hydric soil rating: No

1947E—Elmark, bouldery-Burtoner-Rock outcrop complex, 8 to 45 
percent slopes

Map Unit Setting
National map unit symbol: 51wm
Elevation: 4,400 to 6,000 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 37 to 43 degrees F
Frost-free period: 70 to 105 days
Farmland classification: Not prime farmland

Map Unit Composition
Elmark, bouldery, and similar soils: 50 percent
Burtoner and similar soils: 25 percent
Rock outcrop, granite: 10 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Elmark, Bouldery

Setting
Landform: Escarpments, hillsides, mountainsides, ridges
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Fine-loamy slope alluvium over sandy and gravelly residuum 

weathered from granite

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2 to 9 inches: gravelly coarse sandy loam
Bt - 9 to 21 inches: gravelly sandy clay loam
BC - 21 to 32 inches: gravelly sandy loam
Cr - 32 to 59 inches: weathered bedrock
R - 59 to 60 inches: unweathered bedrock

Properties and qualities
Slope: 8 to 45 percent
Percent of area covered with surface fragments: 0.1 percent
Depth to restrictive feature: 40 to 60 inches to lithic bedrock; 40 to 60 inches to 

paralithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
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Available water storage in profile: Low (about 3.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: B
Ecological site: Upland Cool Woodland (F043BP910MT)
Other vegetative classification: Douglas-fir/rough fescue (PK230)
Hydric soil rating: No

Description of Burtoner

Setting
Landform: Escarpments, hillsides, ridges
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Fine-loamy residuum weathered from granite

Typical profile
A - 0 to 8 inches: sandy clay loam
Bt - 8 to 23 inches: sandy clay loam
Cr - 23 to 28 inches: weathered bedrock
R - 28 to 60 inches: unweathered bedrock

Properties and qualities
Slope: 8 to 45 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: Silty-Coarse (SiC) 15-19" p.z. (R043XC665MT), Upland Warm 

Woodland (F043BP911MT)
Hydric soil rating: No

Minor Components

Clancy, very stony
Percent of map unit: 5 percent
Landform: Escarpments, ridges, hills
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Sandy-Droughty (SyDr) 15-19" p.z. (R043XC716MT)
Hydric soil rating: No

Shaboom, bouldery
Percent of map unit: 4 percent
Landform: Escarpments, hillsides, ridges
Landform position (three-dimensional): Head slope, side slope
Down-slope shape: Linear
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Across-slope shape: Linear
Other vegetative classification: Douglas-fir/rough fescue (PK230)
Hydric soil rating: No

Hoyt
Percent of map unit: 3 percent
Landform: Alluvial fans, hillsides
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Douglas-fir/rough fescue (PK230)
Hydric soil rating: No

Baxton
Percent of map unit: 3 percent
Landform: Hillsides, mountainsides, ridges
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Sandy-Droughty (SyDr) 15-19" p.z. (R043XC716MT)
Hydric soil rating: No
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Soil Information for All Uses

Suitabilities and Limitations for Use
The Suitabilities and Limitations for Use section includes various soil interpretations 
displayed as thematic maps with a summary table for the soil map units in the 
selected area of interest. A single value or rating for each map unit is generated by 
aggregating the interpretive ratings of individual map unit components. This 
aggregation process is defined for each interpretation.

Land Classifications

Land Classifications are specified land use and management groupings that are 
assigned to soil areas because combinations of soil have similar behavior for 
specified practices. Most are based on soil properties and other factors that directly 
influence the specific use of the soil. Example classifications include ecological site 
classification, farmland classification, irrigated and nonirrigated land capability 
classification, and hydric rating.

Farmland Classification (Clancy Site)

Farmland classification identifies map units as prime farmland, farmland of 
statewide importance, farmland of local importance, or unique farmland. It identifies 
the location and extent of the soils that are best suited to food, feed, fiber, forage, 
and oilseed crops. NRCS policy and procedures on prime and unique farmlands are 
published in the "Federal Register," Vol. 43, No. 21, January 31, 1978.
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MAP LEGEND
Area of Interest (AOI)

Area of Interest (AOI)

Soils
Soil Rating Polygons

Not prime farmland

All areas are prime 
farmland
Prime farmland if drained

Prime farmland if 
protected from flooding or 
not frequently flooded 
during the growing 
season
Prime farmland if irrigated

Prime farmland if drained 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Prime farmland if irrigated 
and drained
Prime farmland if irrigated 
and either protected from 
flooding or not frequently 
flooded during the 
growing season

Prime farmland if 
subsoiled, completely 
removing the root 
inhibiting soil layer
Prime farmland if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 
60
Prime farmland if irrigated 
and reclaimed of excess 
salts and sodium
Farmland of statewide 
importance
Farmland of local 
importance
Farmland of unique 
importance
Not rated or not available

Soil Rating Lines
Not prime farmland

All areas are prime 
farmland
Prime farmland if drained

Prime farmland if 
protected from flooding or 
not frequently flooded 
during the growing 
season
Prime farmland if irrigated

Prime farmland if drained 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Prime farmland if irrigated 
and drained
Prime farmland if irrigated 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Prime farmland if 
subsoiled, completely 
removing the root 
inhibiting soil layer
Prime farmland if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 
60

Prime farmland if irrigated 
and reclaimed of excess 
salts and sodium
Farmland of statewide 
importance
Farmland of local 
importance
Farmland of unique 
importance
Not rated or not available

Soil Rating Points
Not prime farmland

All areas are prime 
farmland
Prime farmland if drained

Prime farmland if 
protected from flooding or 
not frequently flooded 
during the growing 
season
Prime farmland if irrigated

Prime farmland if drained 
and either protected from 
flooding or not frequently 
flooded during the 
growing season

Prime farmland if 
irrigated and drained
Prime farmland if 
irrigated and either 
protected from flooding 
or not frequently flooded 
during the growing 
season
Prime farmland if 
subsoiled, completely 
removing the root 
inhibiting soil layer
Prime farmland if 
irrigated and the product 
of I (soil erodibility) x C 
(climate factor) does not 
exceed 60
Prime farmland if 
irrigated and reclaimed 
of excess salts and 
sodium
Farmland of statewide 
importance
Farmland of local 
importance
Farmland of unique 
importance
Not rated or not 
available

Water Features
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MAP INFORMATION

Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Jefferson County Area and Part of Silver Bow 
County, Montana
Survey Area Data: Version 19, Sep 5, 2018

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 4, 2013—Nov 
12, 2016

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP INFORMATION

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Table—Farmland Classification (Clancy Site)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

5 Borrow areas and Gravel 
pits

Not prime farmland 8.3 24.4%

1275E Placerton-Farnuf-
Connieo complex, 15 
to 35 percent slopes

Not prime farmland 3.8 11.3%

1945E Elmark, bouldery-
Lumpgulch, very 
bouldery-Rock outcrop 
complex, 8 to 35 
percent slopes, dry

Not prime farmland 0.8 2.3%

1947E Elmark, bouldery-
Burtoner-Rock outcrop 
complex, 8 to 45 
percent slopes

Not prime farmland 21.0 62.1%

Totals for Area of Interest 33.9 100.0%

Rating Options—Farmland Classification (Clancy Site)

Aggregation Method: No Aggregation Necessary

Tie-break Rule: Lower
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Jefferson County Area and Part of Silver Bow 
County, Montana
Survey Area Data: Version 19, Sep 5, 2018

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 4, 2013—Nov 
12, 2016

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend (Jefferson City Site)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

329C Faith-Slickens complex, 0 to 8 
percent slopes, impacted

0.5 15.9%

1245E Baxton-Connieo complex, 15 to 
35 percent slopes

1.7 50.8%

1651C Sawbuck-Sawbuck, very stony-
Clasoil complex, 2 to 8 
percent slopes

1.1 33.3%

Totals for Area of Interest 3.3 100.0%

Map Unit Descriptions (Jefferson City Site)
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
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landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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Jefferson County Area and Part of Silver Bow County, Montana

329C—Faith-Slickens complex, 0 to 8 percent slopes, impacted

Map Unit Setting
National map unit symbol: 5255
Elevation: 3,800 to 6,000 feet
Mean annual precipitation: 10 to 19 inches
Mean annual air temperature: 37 to 45 degrees F
Frost-free period: 80 to 115 days
Farmland classification: Not prime farmland

Map Unit Composition
Faith and similar soils: 50 percent
Slickens: 35 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Faith

Setting
Landform: Alluvial fans, terraces, drainageways, flood-plain steps
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Fine-loamy alluvium

Typical profile
A - 0 to 8 inches: sandy loam
Bw - 8 to 26 inches: loam
2Cg - 26 to 60 inches: stratified very gravelly sandy loam to loam

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: About 42 to 60 inches
Frequency of flooding: Rare
Frequency of ponding: None
Calcium carbonate, maximum in profile: 10 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water storage in profile: Moderate (about 8.3 inches)

Interpretive groups
Land capability classification (irrigated): 6e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: Sandy (Sy) 15-19" p.z. (R043XC424MT), Bottomland 

(R043BP801MT)
Hydric soil rating: No
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Minor Components

Pieriver
Percent of map unit: 5 percent
Landform: Flood plains, drainageways, flood-plain steps
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Subirrigated (Sb) 9-14" p.z. (R044XS343MT)
Hydric soil rating: No

Breeton
Percent of map unit: 5 percent
Landform: Alluvial fans, hillsides, terraces
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty (Si) 15-19" p.z. (R043XC427MT)
Hydric soil rating: No

Wetsand
Percent of map unit: 5 percent
Landform: Flood plains, drainageways, flood-plain steps
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Subirrigated (Sb) 9-14" p.z. (R044XS343MT)
Hydric soil rating: Yes

1245E—Baxton-Connieo complex, 15 to 35 percent slopes

Map Unit Setting
National map unit symbol: 51nm
Elevation: 4,400 to 6,000 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 36 to 43 degrees F
Frost-free period: 80 to 105 days
Farmland classification: Not prime farmland

Map Unit Composition
Baxton and similar soils: 50 percent
Breeton and similar soils: 25 percent
Connieo and similar soils: 15 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Baxton

Setting
Landform: Hillsides, mountainsides, ridges
Down-slope shape: Linear
Across-slope shape: Linear
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Parent material: Coarse-loamy residuum weathered from granite

Typical profile
A - 0 to 11 inches: sandy loam
Bw1 - 11 to 22 inches: gravelly coarse sandy loam
Bw2 - 22 to 31 inches: gravelly coarse sandy loam
Cr - 31 to 57 inches: weathered bedrock
R - 57 to 60 inches: unweathered bedrock

Properties and qualities
Slope: 15 to 35 percent
Depth to restrictive feature: 40 to 60 inches to lithic bedrock; 40 to 60 inches to 

paralithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.2 inches)

Interpretive groups
Land capability classification (irrigated): 6e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: Sandy-Droughty (SyDr) 15-19" p.z. (R043XC716MT), Upland 

Grassland (R043BP818MT)
Hydric soil rating: No

Description of Breeton

Setting
Landform: Alluvial fans, hillsides, terraces
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-loamy slope alluvium derived from granite

Typical profile
A - 0 to 12 inches: coarse sandy loam
Bw - 12 to 26 inches: gravelly coarse sandy loam
BC - 26 to 60 inches: gravelly coarse sandy loam

Properties and qualities
Slope: 15 to 35 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 6.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
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Ecological site: Thin Sandy (TSy) 15-19" p.z. (R043XC434MT), Upland Grassland 
(R043BP818MT)

Hydric soil rating: No

Description of Connieo

Setting
Landform: Escarpments, hillsides, ridges
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy residuum weathered from granite

Typical profile
A - 0 to 8 inches: coarse sandy loam
Bt - 8 to 14 inches: gravelly sandy clay loam
Cr - 14 to 18 inches: weathered bedrock
R - 18 to 60 inches: unweathered bedrock

Properties and qualities
Slope: 15 to 35 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 1.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: Shallow (Sw) 15-19" p.z. (R043XC425MT), Shallow Grassland 

(R043BP810MT)
Hydric soil rating: No

Minor Components

Baxton, lesser slope, bouldery
Percent of map unit: 5 percent
Landform: Hillsides, mountainsides, ridges
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Sandy-Coarse (SyC) 15-19" p.z. (R043BS708MT)
Hydric soil rating: No

Breeton, lesser slope
Percent of map unit: 3 percent
Landform: Alluvial fans, hillsides, terraces
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Sandy (Sy) 15-19" p.z. (R043XC424MT)
Hydric soil rating: No

Rock outcrop, granite
Percent of map unit: 2 percent

Custom Soil Resource Report
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Hydric soil rating: No

1651C—Sawbuck-Sawbuck, very stony-Clasoil complex, 2 to 8 percent 
slopes

Map Unit Setting
National map unit symbol: 51s2
Elevation: 4,400 to 6,000 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 36 to 45 degrees F
Frost-free period: 80 to 105 days
Farmland classification: Not prime farmland

Map Unit Composition
Sawbuck and similar soils: 45 percent
Sawbuck, very stony, and similar soils: 20 percent
Clasoil and similar soils: 20 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Sawbuck

Setting
Landform: Alluvial fans, escarpments, hillsides, mountain slopes
Landform position (three-dimensional): Mountainbase
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Gravelly colluvium derived from basalt over residuum weathered 

from granite

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 7 inches: gravelly loam
Bt - 7 to 24 inches: very gravelly sandy clay loam
BC - 24 to 47 inches: very gravelly sandy clay loam
Cr - 47 to 60 inches: weathered bedrock

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: 46 to 60 inches to paralithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.7 inches)
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Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Silty-Coarse (SiC) 15-19" p.z. (R043XC665MT), Upland 

Sagebrush Shrubland (R043BP819MT)
Hydric soil rating: No

Description of Clasoil

Setting
Landform: Alluvial fans, hillsides
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Fine-loamy alluvium derived from granite

Typical profile
A - 0 to 13 inches: gravelly loam
Bt - 13 to 34 inches: gravelly sandy clay loam
BC - 34 to 60 inches: cobbly sandy loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 8.0 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Silty (Si) 15-19" p.z. (R043XC427MT), Upland Sagebrush 

Shrubland (R043BP819MT)
Hydric soil rating: No

Description of Sawbuck, Very Stony

Setting
Landform: Alluvial fans, escarpments, hillsides, mountain slopes
Landform position (three-dimensional): Mountainbase
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Gravelly colluvium derived from basalt over residuum weathered 

from granite

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 7 inches: cobbly loam
Bt - 7 to 24 inches: very gravelly clay loam
BC - 24 to 47 inches: very gravelly sandy clay loam
Cr - 47 to 60 inches: weathered bedrock
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Properties and qualities
Slope: 2 to 8 percent
Percent of area covered with surface fragments: 1.5 percent
Depth to restrictive feature: 46 to 60 inches to paralithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: B
Ecological site: Silty-Coarse (SiC) 15-19" p.z. (R043XC665MT), Upland 

Sagebrush Shrubland (R043BP819MT)
Hydric soil rating: No

Minor Components

Sawicki, stony
Percent of map unit: 6 percent
Landform: Alluvial fans, escarpments, hillsides, mountain slopes
Landform position (three-dimensional): Mountainbase
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty-Droughty (SiDr) 15-19" p.z. NOT KNOWN (R043BS686MT)
Hydric soil rating: No

Clasoil, very bouldery
Percent of map unit: 5 percent
Landform: Alluvial fans, hillsides
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Sandy-Stony (SySt) 15-19" p.z. (R043XC721MT)
Hydric soil rating: No

Breeton
Percent of map unit: 4 percent
Landform: Alluvial fans, hillsides, terraces
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Sandy (Sy) 15-19" p.z. (R043XC424MT)
Hydric soil rating: No

Custom Soil Resource Report
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Soil Information for All Uses

Suitabilities and Limitations for Use
The Suitabilities and Limitations for Use section includes various soil interpretations 
displayed as thematic maps with a summary table for the soil map units in the 
selected area of interest. A single value or rating for each map unit is generated by 
aggregating the interpretive ratings of individual map unit components. This 
aggregation process is defined for each interpretation.

Land Classifications

Land Classifications are specified land use and management groupings that are 
assigned to soil areas because combinations of soil have similar behavior for 
specified practices. Most are based on soil properties and other factors that directly 
influence the specific use of the soil. Example classifications include ecological site 
classification, farmland classification, irrigated and nonirrigated land capability 
classification, and hydric rating.

Farmland Classification (Jefferson City Site)

Farmland classification identifies map units as prime farmland, farmland of 
statewide importance, farmland of local importance, or unique farmland. It identifies 
the location and extent of the soils that are best suited to food, feed, fiber, forage, 
and oilseed crops. NRCS policy and procedures on prime and unique farmlands are 
published in the "Federal Register," Vol. 43, No. 21, January 31, 1978.
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MAP INFORMATION

Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Jefferson County Area and Part of Silver Bow 
County, Montana
Survey Area Data: Version 19, Sep 5, 2018

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 4, 2013—Nov 
12, 2016

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP INFORMATION

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Table—Farmland Classification (Jefferson City Site)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

329C Faith-Slickens complex, 
0 to 8 percent slopes, 
impacted

Not prime farmland 0.5 15.9%

1245E Baxton-Connieo 
complex, 15 to 35 
percent slopes

Not prime farmland 1.7 50.8%

1651C Sawbuck-Sawbuck, very 
stony-Clasoil complex, 
2 to 8 percent slopes

Not prime farmland 1.1 33.3%

Totals for Area of Interest 3.3 100.0%

Rating Options—Farmland Classification (Jefferson City Site)

Aggregation Method: No Aggregation Necessary

Tie-break Rule: Lower

Custom Soil Resource Report
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report

7



Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Jefferson County Area and Part of Silver Bow 
County, Montana
Survey Area Data: Version 19, Sep 5, 2018

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 4, 2013—Nov 
12, 2016

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend (Montana City Site)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

3 Dumps, mine 1.5 19.9%

4 Bronec, Clunton, Channeled, 
and Amesha soils, 0 to 8 
percent slopes

0.1 1.1%

92D Clunton, Cometcrik, and Perma, 
stony, soils, 0 to 15 percent 
slopes

3.1 39.8%

747E Shawmut, stony-Tolbert, very 
stony, complex, 15 to 35 
percent slopes

2.8 35.9%

2082D Windham-Judell complex, 8 to 
15 percent slopes, warm

0.3 3.4%

Totals for Area of Interest 7.7 100.0%

Map Unit Descriptions (Montana City Site)
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
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was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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Jefferson County Area and Part of Silver Bow County, Montana

3—Dumps, mine

Map Unit Composition
Dumps, mine: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Dumps, Mine

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydric soil rating: Unranked

4—Bronec, Clunton, Channeled, and Amesha soils, 0 to 8 percent 
slopes

Map Unit Setting
National map unit symbol: 5260
Elevation: 3,800 to 5,000 feet
Mean annual precipitation: 10 to 16 inches
Mean annual air temperature: 37 to 45 degrees F
Frost-free period: 90 to 115 days
Farmland classification: Not prime farmland

Map Unit Composition
Bronec and similar soils: 35 percent
Clunton and similar soils: 30 percent
Amesha and similar soils: 20 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bronec

Setting
Landform: Alluvial fans, escarpments, hillsides, valley floors
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and gravelly calcareous tertiary valley fill alluvium

Typical profile
A - 0 to 9 inches: very gravelly loam
Bk - 9 to 48 inches: very gravelly loam
BC - 48 to 60 inches: very gravelly loamy sand

Properties and qualities
Slope: 1 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
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Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 40 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Low (about 5.9 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Silty-Droughty (SiDr) 9-14" p.z. (R044XS705MT), Upland 

Grassland (R044BP818MT)
Hydric soil rating: No

Description of Clunton

Setting
Landform: Flood plains, flood-plain steps
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Fine-loamy alluvium over sandy and gravelly alluvium

Typical profile
Ag - 0 to 14 inches: loam
Cg1 - 14 to 38 inches: silty clay loam
2Cg2 - 38 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: Frequent
Frequency of ponding: Rare
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Available water storage in profile: High (about 9.8 inches)

Interpretive groups
Land capability classification (irrigated): 5w
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: C/D
Ecological site: Wet Meadow (WM) 9-14" p.z. (R044XS349MT), Bottomland 

(R044BP801MT)
Hydric soil rating: Yes

Description of Amesha

Setting
Landform: Alluvial fans, hillsides, knolls, plains
Landform position (two-dimensional): Footslope, toeslope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous coarse-loamy tertiary valley fill alluvium
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Typical profile
A - 0 to 4 inches: gravelly loam
Bk - 4 to 29 inches: loam
BC - 29 to 60 inches: gravelly loam

Properties and qualities
Slope: 1 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 35 percent
Available water storage in profile: Moderate (about 8.4 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Limy (Ly) 9-14" p.z. (R044XS341MT), Limy Grassland 

(R044BP804MT)
Hydric soil rating: No

Minor Components

Sappington
Percent of map unit: 3 percent
Landform: Alluvial fans, hillsides, knolls, plains
Landform position (two-dimensional): Footslope, toeslope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey (Cy) 9-14" p.z. (R044XS330MT)
Hydric soil rating: No

Amesha, cobbly
Percent of map unit: 3 percent
Landform: Alluvial fans, hillsides, knolls, plains
Landform position (two-dimensional): Footslope, toeslope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Limy (Ly) 9-14" p.z. (R044XS341MT)
Hydric soil rating: No

Bronec, very stony
Percent of map unit: 3 percent
Landform: Alluvial fans, escarpments, hillsides, valley floors
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty-Stony (SiSt) 9-14" p.z. (R044XS706MT)
Hydric soil rating: No

Wetsand
Percent of map unit: 2 percent
Landform: Flood plains, drainageways, flood-plain steps
Down-slope shape: Linear
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Across-slope shape: Linear
Ecological site: Subirrigated (Sb) 9-14" p.z. (R044XS343MT)
Hydric soil rating: Yes

Meadowcreek
Percent of map unit: 2 percent
Landform: Flood plains, terraces, drainageways, flood-plain steps
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Subirrigated (Sb) 9-14" p.z. (R044XS343MT)
Hydric soil rating: No

Havre
Percent of map unit: 2 percent
Landform: Flood plains, drainageways, flood-plain steps
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty (Si) 9-14" p.z. (R044XS339MT)
Hydric soil rating: No

92D—Clunton, Cometcrik, and Perma, stony, soils, 0 to 15 percent 
slopes

Map Unit Setting
National map unit symbol: 52rl
Elevation: 3,940 to 6,000 feet
Mean annual precipitation: 12 to 19 inches
Mean annual air temperature: 37 to 45 degrees F
Frost-free period: 80 to 105 days
Farmland classification: Not prime farmland

Map Unit Composition
Clunton and similar soils: 40 percent
Cometcrik and similar soils: 35 percent
Perma, stony, and similar soils: 20 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Clunton

Setting
Landform: Flood plains, flood-plain steps
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Fine-loamy alluvium over sandy and gravelly alluvium

Typical profile
Ag - 0 to 14 inches: loam
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Cg1 - 14 to 38 inches: silty clay loam
2Cg2 - 38 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 0 to 4 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: Frequent
Frequency of ponding: Rare
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Available water storage in profile: High (about 9.8 inches)

Interpretive groups
Land capability classification (irrigated): 5w
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: C/D
Ecological site: Wet Meadow (WM) LRU 43B-Y (R043BY181MT), Bottomland 

(R044BP801MT), Bottomland (R043BP801MT)
Hydric soil rating: Yes

Description of Cometcrik

Setting
Landform: Flood plains, drainageways, flood-plain steps
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Fine-loamy alluvium

Typical profile
A - 0 to 12 inches: loam
Bw - 12 to 42 inches: loam
2Cg1 - 42 to 58 inches: gravelly coarse sand
3Cg2 - 58 to 60 inches: stratified gravelly fine sandy loam to silty clay loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: About 12 to 24 inches
Frequency of flooding: Frequent
Frequency of ponding: None
Available water storage in profile: High (about 9.5 inches)

Interpretive groups
Land capability classification (irrigated): 5w
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: B/D
Ecological site: Meadow (M) LRU 43B-Y (R043BY082MT), Bottomland 

(R044BP801MT), Bottomland (R043BP801MT)
Hydric soil rating: Yes
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Description of Perma, Stony

Setting
Landform: Alluvial fans, escarpments, hillsides, ridges
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Gravelly slope alluvium and/or colluvium derived from basalt 

and/or metavolcanics

Typical profile
A - 0 to 7 inches: cobbly loam
Bw - 7 to 36 inches: very cobbly loam
BC - 36 to 60 inches: extremely gravelly loam

Properties and qualities
Slope: 4 to 15 percent
Percent of area covered with surface fragments: 0.1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 10 percent
Available water storage in profile: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Droughty (Dr) LRU 43B-C (R043BC036MT), Upland Sagebrush 

Shrubland (R044BP819MT), Upland Cool Woodland (F043BP910MT)
Hydric soil rating: No

Minor Components

Meadowcreek
Percent of map unit: 3 percent
Landform: Flood plains, terraces, drainageways, flood-plain steps
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Subirrigated (Sb) LRU 43B-Y (R043BY150MT)
Hydric soil rating: No

Faith
Percent of map unit: 2 percent
Landform: Alluvial fans, terraces, drainageways, flood-plain steps
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Loamy (Lo) LRU 43B-C (R043BC032MT)
Hydric soil rating: No
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747E—Shawmut, stony-Tolbert, very stony, complex, 15 to 35 percent 
slopes

Map Unit Setting
National map unit symbol: 52gb
Elevation: 4,400 to 6,000 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 37 to 45 degrees F
Frost-free period: 80 to 105 days
Farmland classification: Not prime farmland

Map Unit Composition
Shawmut, stony, and similar soils: 70 percent
Tolbert, very stony, and similar soils: 20 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Shawmut, Stony

Setting
Landform: Alluvial fans, escarpments, hillsides
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Gravelly colluvium derived from basalt

Typical profile
A - 0 to 5 inches: very gravelly loam
Bt - 5 to 15 inches: very gravelly sandy clay loam
Bk1 - 15 to 22 inches: very gravelly sandy clay loam
Bk2 - 22 to 60 inches: extremely gravelly sandy loam

Properties and qualities
Slope: 15 to 35 percent
Percent of area covered with surface fragments: 0.1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 30 percent
Available water storage in profile: Low (about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
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Hydrologic Soil Group: B
Ecological site: Silty-Droughty (SiDr) 15-19" p.z. (R043XC626MT), Upland 

Grassland (R043BP818MT)
Hydric soil rating: No

Description of Tolbert, Very Stony

Setting
Landform: Escarpments, hillsides, ridges, interfluves
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Gravelly residuum weathered from basalt; gravelly residuum 

weathered from fine-grained sandstone

Typical profile
A - 0 to 7 inches: cobbly loam
Bt - 7 to 12 inches: very cobbly clay loam
R - 12 to 60 inches: unweathered bedrock

Properties and qualities
Slope: 15 to 35 percent
Percent of area covered with surface fragments: 1.5 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 1.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: Very Shallow (VSw) 15-19" p.z. (R043XC436MT), Shallow 

Grassland (R043BP810MT)
Hydric soil rating: No

Minor Components

Wimper
Percent of map unit: 5 percent
Landform: Alluvial fans, hillsides, terraces
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty-Droughty-Steep (SiDrStp) 15-19" p.z. (R043BS720MT)
Hydric soil rating: No

Martinsdale
Percent of map unit: 3 percent
Landform: Alluvial fans, hillsides, terraces
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey (Cy) 15-19" p.z. (R043XC422MT)
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Hydric soil rating: No

Rock outcrop, volcanic
Percent of map unit: 2 percent
Hydric soil rating: No

2082D—Windham-Judell complex, 8 to 15 percent slopes, warm

Map Unit Setting
National map unit symbol: 51yg
Elevation: 4,400 to 6,000 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 37 to 43 degrees F
Frost-free period: 80 to 105 days
Farmland classification: Farmland of local importance

Map Unit Composition
Windham and similar soils: 50 percent
Judell and similar soils: 40 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Windham

Setting
Landform: Escarpments, hillsides, ridges, divides
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Gravelly slope alluvium derived from limestone

Typical profile
A - 0 to 7 inches: gravelly loam
Bk1 - 7 to 25 inches: very gravelly loam
Bk2 - 25 to 60 inches: extremely gravelly loam

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 60 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water storage in profile: Low (about 4.1 inches)
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Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Ecological site: Silty-Coarse (SiC) 15-19" p.z. (R043XC665MT), Limy Grassland 

(R043BP804MT)
Hydric soil rating: No

Description of Judell

Setting
Landform: Alluvial fans, hillsides, terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Fine-loamy slope alluvium derived from limestone, unspecified

Typical profile
A - 0 to 5 inches: loam
Bk1 - 5 to 26 inches: gravelly loam
Bk2 - 26 to 60 inches: gravelly loam

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 60 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water storage in profile: High (about 9.7 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Silty (Si) 15-19" p.z. (R043XC427MT), Limy Grassland 

(R043BP804MT)
Hydric soil rating: No

Minor Components

Windham, stony
Percent of map unit: 6 percent
Landform: Escarpments, hillsides, ridges, divides
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty-Droughty (SiDr) 15-19" p.z. (R043XC626MT)
Hydric soil rating: No

Judell, cobbly
Percent of map unit: 4 percent
Landform: Alluvial fans, hillsides, terraces
Down-slope shape: Linear
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Across-slope shape: Linear
Ecological site: Silty (Si) 15-19" p.z. (R043XC427MT)
Hydric soil rating: No

Custom Soil Resource Report
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Soil Information for All Uses

Suitabilities and Limitations for Use
The Suitabilities and Limitations for Use section includes various soil interpretations 
displayed as thematic maps with a summary table for the soil map units in the 
selected area of interest. A single value or rating for each map unit is generated by 
aggregating the interpretive ratings of individual map unit components. This 
aggregation process is defined for each interpretation.

Land Classifications

Land Classifications are specified land use and management groupings that are 
assigned to soil areas because combinations of soil have similar behavior for 
specified practices. Most are based on soil properties and other factors that directly 
influence the specific use of the soil. Example classifications include ecological site 
classification, farmland classification, irrigated and nonirrigated land capability 
classification, and hydric rating.

Farmland Classification (Montana City Site)

Farmland classification identifies map units as prime farmland, farmland of 
statewide importance, farmland of local importance, or unique farmland. It identifies 
the location and extent of the soils that are best suited to food, feed, fiber, forage, 
and oilseed crops. NRCS policy and procedures on prime and unique farmlands are 
published in the "Federal Register," Vol. 43, No. 21, January 31, 1978.
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MAP LEGEND
Area of Interest (AOI)

Area of Interest (AOI)

Soils
Soil Rating Polygons

Not prime farmland

All areas are prime 
farmland
Prime farmland if drained

Prime farmland if 
protected from flooding or 
not frequently flooded 
during the growing 
season
Prime farmland if irrigated

Prime farmland if drained 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Prime farmland if irrigated 
and drained
Prime farmland if irrigated 
and either protected from 
flooding or not frequently 
flooded during the 
growing season

Prime farmland if 
subsoiled, completely 
removing the root 
inhibiting soil layer
Prime farmland if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 
60
Prime farmland if irrigated 
and reclaimed of excess 
salts and sodium
Farmland of statewide 
importance
Farmland of local 
importance
Farmland of unique 
importance
Not rated or not available

Soil Rating Lines
Not prime farmland

All areas are prime 
farmland
Prime farmland if drained

Prime farmland if 
protected from flooding or 
not frequently flooded 
during the growing 
season
Prime farmland if irrigated

Prime farmland if drained 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Prime farmland if irrigated 
and drained
Prime farmland if irrigated 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Prime farmland if 
subsoiled, completely 
removing the root 
inhibiting soil layer
Prime farmland if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 
60

Prime farmland if irrigated 
and reclaimed of excess 
salts and sodium
Farmland of statewide 
importance
Farmland of local 
importance
Farmland of unique 
importance
Not rated or not available

Soil Rating Points
Not prime farmland

All areas are prime 
farmland
Prime farmland if drained

Prime farmland if 
protected from flooding or 
not frequently flooded 
during the growing 
season
Prime farmland if irrigated

Prime farmland if drained 
and either protected from 
flooding or not frequently 
flooded during the 
growing season

Prime farmland if 
irrigated and drained
Prime farmland if 
irrigated and either 
protected from flooding 
or not frequently flooded 
during the growing 
season
Prime farmland if 
subsoiled, completely 
removing the root 
inhibiting soil layer
Prime farmland if 
irrigated and the product 
of I (soil erodibility) x C 
(climate factor) does not 
exceed 60
Prime farmland if 
irrigated and reclaimed 
of excess salts and 
sodium
Farmland of statewide 
importance
Farmland of local 
importance
Farmland of unique 
importance
Not rated or not 
available

Water Features
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MAP INFORMATION

Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Jefferson County Area and Part of Silver Bow 
County, Montana
Survey Area Data: Version 19, Sep 5, 2018

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 4, 2013—Nov 
12, 2016

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP INFORMATION

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Table—Farmland Classification (Montana City Site)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

3 Dumps, mine Not prime farmland 1.5 19.9%

4 Bronec, Clunton, 
Channeled, and 
Amesha soils, 0 to 8 
percent slopes

Not prime farmland 0.1 1.1%

92D Clunton, Cometcrik, and 
Perma, stony, soils, 0 
to 15 percent slopes

Not prime farmland 3.1 39.8%

747E Shawmut, stony-Tolbert, 
very stony, complex, 
15 to 35 percent 
slopes

Not prime farmland 2.8 35.9%

2082D Windham-Judell 
complex, 8 to 15 
percent slopes, warm

Farmland of local 
importance

0.3 3.4%

Totals for Area of Interest 7.7 100.0%

Rating Options—Farmland Classification (Montana City Site)

Aggregation Method: No Aggregation Necessary

Tie-break Rule: Lower

Custom Soil Resource Report
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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Soil Map (Tri-County Landfill Site)
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Jefferson County Area and Part of Silver Bow 
County, Montana
Survey Area Data: Version 19, Sep 5, 2018

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 4, 2013—Nov 
12, 2016

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend (Tri-County Landfill Site)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

274C Bronec complex, 2 to 8 percent 
slopes

0.5 3.6%

532C Sappington-Amesha complex, 2 
to 8 percent slopes

8.4 64.6%

533C Sappington clay loam, 2 to 8 
percent slopes

1.3 10.1%

539B Sappington-Amesha complex, 2 
to 8 percent slopes, cobbly

0.7 5.4%

3233C Geohrock-Crago very cobbly 
loams, 2 to 8 percent slopes

2.1 16.3%

Totals for Area of Interest 13.0 100.0%

Map Unit Descriptions (Tri-County Landfill 
Site)
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
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was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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Jefferson County Area and Part of Silver Bow County, Montana

274C—Bronec complex, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: 523z
Elevation: 3,800 to 5,000 feet
Mean annual precipitation: 10 to 14 inches
Mean annual air temperature: 37 to 45 degrees F
Frost-free period: 90 to 115 days
Farmland classification: Farmland of local importance

Map Unit Composition
Bronec and similar soils: 55 percent
Bronec, very cobbly, and similar soils: 25 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bronec

Setting
Landform: Alluvial fans, escarpments, hillsides, valley floors
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and gravelly calcareous tertiary valley fill alluvium

Typical profile
A - 0 to 9 inches: very gravelly loam
Bk - 9 to 48 inches: very gravelly loam
BC - 48 to 60 inches: very gravelly loamy sand

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 40 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Low (about 5.9 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Silty-Droughty (SiDr) 9-14" p.z. (R044XS705MT), Upland 

Grassland (R044BP818MT)
Hydric soil rating: No
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Description of Bronec, Very Cobbly

Setting
Landform: Alluvial fans, escarpments, hillsides, valley floors
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and gravelly calcareous tertiary valley fill alluvium

Typical profile
A - 0 to 5 inches: very cobbly loam
Bk - 5 to 35 inches: very gravelly loam
BC - 35 to 60 inches: very gravelly sandy loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 40 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Low (about 5.8 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Silty-Droughty (SiDr) 9-14" p.z. (R044XS705MT), Limy Grassland 

(R044BP804MT)
Hydric soil rating: No

Minor Components

Bronec, very stony
Percent of map unit: 7 percent
Landform: Alluvial fans, escarpments, hillsides, valley floors
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty-Stony (SiSt) 9-14" p.z. (R044XS706MT)
Hydric soil rating: No

Amesha
Percent of map unit: 6 percent
Landform: Alluvial fans, hillsides, knolls, plains
Landform position (two-dimensional): Footslope, toeslope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Limy (Ly) 9-14" p.z. (R044XS341MT)
Hydric soil rating: No

Sappington
Percent of map unit: 4 percent
Landform: Alluvial fans, hillsides, knolls, plains
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Landform position (two-dimensional): Footslope, toeslope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey (Cy) 9-14" p.z. (R044XS330MT)
Hydric soil rating: No

Geohrock
Percent of map unit: 3 percent
Landform: Alluvial fans, terraces, valley floors
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey-Coarse (CyC) 9-14" p.z. (R044XS702MT)
Hydric soil rating: No

532C—Sappington-Amesha complex, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: 527l
Elevation: 3,800 to 5,200 feet
Mean annual precipitation: 10 to 14 inches
Mean annual air temperature: 37 to 45 degrees F
Frost-free period: 90 to 115 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Sappington and similar soils: 50 percent
Amesha and similar soils: 35 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Sappington

Setting
Landform: Alluvial fans, hillsides, knolls, plains
Landform position (two-dimensional): Footslope, toeslope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous coarse-loamy tertiary valley fill alluvium

Typical profile
A - 0 to 4 inches: clay loam
Bt - 4 to 8 inches: clay loam
Bk1 - 8 to 28 inches: loam
Bk2 - 28 to 60 inches: loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
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Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 
high (0.57 to 1.98 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water storage in profile: Moderate (about 8.1 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: Clayey (Cy) 9-14" p.z. (R044XS330MT), Upland Sagebrush 

Shrubland (R044BP819MT), Upland Alpine (R043BP821MT)
Hydric soil rating: No

Description of Amesha

Setting
Landform: Alluvial fans, hillsides, knolls, plains
Landform position (two-dimensional): Footslope, toeslope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous coarse-loamy tertiary valley fill alluvium

Typical profile
A - 0 to 4 inches: loam
Bk - 4 to 32 inches: loam
BC - 32 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 35 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water storage in profile: High (about 9.1 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Limy (Ly) 9-14" p.z. (R044XS341MT), Limy Sagebrush Shrubland 

(R044BP805MT), Limy Alpine (R043BP822MT)
Hydric soil rating: No
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Minor Components

Sappington, greater slope
Percent of map unit: 4 percent
Landform: Alluvial fans, hillsides, knolls, plains
Landform position (two-dimensional): Footslope, toeslope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey (Cy) 9-14" p.z. (R044XS330MT)
Hydric soil rating: No

Varney
Percent of map unit: 3 percent
Landform: Alluvial fans, hillsides, knolls, terraces
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey (Cy) 9-14" p.z. (R044XS330MT)
Hydric soil rating: No

Amesha, cobbly
Percent of map unit: 3 percent
Landform: Alluvial fans, hillsides, knolls, plains
Landform position (two-dimensional): Footslope, toeslope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Limy (Ly) 9-14" p.z. (R044XS341MT)
Hydric soil rating: No

Brocko
Percent of map unit: 3 percent
Landform: Alluvial fans, hillsides, ridges
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Limy (Ly) 9-14" p.z. (R044XS341MT)
Hydric soil rating: No

Floweree
Percent of map unit: 2 percent
Landform: Alluvial fans, knolls, terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty (Si) 9-14" p.z. (R044XS339MT)
Hydric soil rating: No

533C—Sappington clay loam, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: 527n
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Elevation: 3,800 to 5,200 feet
Mean annual precipitation: 10 to 14 inches
Mean annual air temperature: 37 to 45 degrees F
Frost-free period: 90 to 115 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Sappington and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Sappington

Setting
Landform: Alluvial fans, hillsides, knolls, plains
Landform position (two-dimensional): Footslope, toeslope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous coarse-loamy tertiary valley fill alluvium

Typical profile
A - 0 to 4 inches: clay loam
Bt - 4 to 8 inches: clay loam
Bk1 - 8 to 28 inches: loam
Bk2 - 28 to 60 inches: loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water storage in profile: Moderate (about 8.1 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: Clayey (Cy) 9-14" p.z. (R044XS330MT), Upland Sagebrush 

Shrubland (R044BP819MT)
Hydric soil rating: No

Minor Components

Sappington, greater slope
Percent of map unit: 3 percent
Landform: Alluvial fans, hillsides, knolls, plains
Landform position (two-dimensional): Footslope, toeslope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey (Cy) 9-14" p.z. (R044XS330MT)
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Hydric soil rating: No

Amesha
Percent of map unit: 3 percent
Landform: Alluvial fans, hillsides, knolls, plains
Landform position (two-dimensional): Footslope, toeslope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Limy (Ly) 9-14" p.z. (R044XS341MT)
Hydric soil rating: No

Varney
Percent of map unit: 2 percent
Landform: Alluvial fans, hillsides, knolls, terraces
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey (Cy) 9-14" p.z. (R044XS330MT)
Hydric soil rating: No

Geohrock, stony
Percent of map unit: 2 percent
Landform: Alluvial fans, terraces, valley floors
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey-Coarse (CyC) 9-14" p.z. (R044XS702MT)
Hydric soil rating: No

539B—Sappington-Amesha complex, 2 to 8 percent slopes, cobbly

Map Unit Setting
National map unit symbol: 527y
Elevation: 3,800 to 5,200 feet
Mean annual precipitation: 10 to 14 inches
Mean annual air temperature: 37 to 45 degrees F
Frost-free period: 90 to 115 days
Farmland classification: Farmland of local importance

Map Unit Composition
Sappington and similar soils: 50 percent
Amesha and similar soils: 35 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Sappington

Setting
Landform: Alluvial fans, hillsides, knolls, plains
Landform position (two-dimensional): Footslope, toeslope
Down-slope shape: Linear
Across-slope shape: Linear
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Parent material: Calcareous coarse-loamy tertiary valley fill alluvium

Typical profile
A - 0 to 4 inches: cobbly clay loam
Bt - 4 to 8 inches: clay loam
Bk1 - 8 to 34 inches: loam
Bk2 - 34 to 60 inches: loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 40 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water storage in profile: Moderate (about 8.0 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: Clayey (Cy) 9-14" p.z. (R044XS330MT), Upland Sagebrush 

Shrubland (R044BP819MT)
Hydric soil rating: No

Description of Amesha

Setting
Landform: Alluvial fans, hillsides, knolls, plains
Landform position (two-dimensional): Footslope, toeslope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous coarse-loamy tertiary valley fill alluvium

Typical profile
A - 0 to 5 inches: cobbly loam
Bk - 5 to 29 inches: loam
BC - 29 to 60 inches: gravelly loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 35 percent
Available water storage in profile: Moderate (about 8.4 inches)

Interpretive groups
Land capability classification (irrigated): 4e
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Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Limy (Ly) 9-14" p.z. (R044XS341MT), Limy Sagebrush Shrubland 

(R044BP805MT)
Hydric soil rating: No

Minor Components

Amesha, greater slope
Percent of map unit: 4 percent
Landform: Alluvial fans, hillsides, knolls, plains
Landform position (two-dimensional): Footslope, toeslope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Limy (Ly) 9-14" p.z. (R044XS341MT)
Hydric soil rating: No

Sappington, very cobbly
Percent of map unit: 4 percent
Landform: Alluvial fans, hillsides, knolls, plains
Landform position (two-dimensional): Footslope, toeslope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey (Cy) 9-14" p.z. (R044XS330MT)
Hydric soil rating: No

Varney
Percent of map unit: 3 percent
Landform: Alluvial fans, hillsides, knolls, terraces
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey (Cy) 9-14" p.z. (R044XS330MT)
Hydric soil rating: No

Bronec, very stony
Percent of map unit: 3 percent
Landform: Alluvial fans, escarpments, hillsides, valley floors
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty-Stony (SiSt) 9-14" p.z. (R044XS706MT)
Hydric soil rating: No

Geohrock, stony
Percent of map unit: 1 percent
Landform: Alluvial fans, terraces, valley floors
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey-Coarse (CyC) 9-14" p.z. (R044XS702MT)
Hydric soil rating: No
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3233C—Geohrock-Crago very cobbly loams, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: 52t7
Elevation: 3,600 to 4,300 feet
Mean annual precipitation: 10 to 14 inches
Mean annual air temperature: 37 to 45 degrees F
Frost-free period: 105 to 120 days
Farmland classification: Not prime farmland

Map Unit Composition
Geohrock and similar soils: 60 percent
Crago and similar soils: 30 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Geohrock

Setting
Landform: Alluvial fans, terraces, valley floors
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Gravelly alluvium; gravelly slope alluvium

Typical profile
A - 0 to 4 inches: very cobbly loam
Bt - 4 to 10 inches: very gravelly clay loam
Btk - 10 to 18 inches: very gravelly loam
Bk - 18 to 60 inches: extremely gravelly loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water storage in profile: Low (about 3.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
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Ecological site: Silty-Droughty (SiDr) 10-14" p.z. (R044XC456MT), Upland 
Grassland (R044BP818MT), Upland Grassland (R043BP818MT)

Hydric soil rating: No

Description of Crago

Setting
Landform: Alluvial fans, escarpments, hillsides, plains
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Gravelly alluvium derived from limestone; gravelly colluvium 

derived from limestone; gravelly slope alluvium derived from limestone

Typical profile
A - 0 to 4 inches: very cobbly loam
Bk1 - 4 to 32 inches: very cobbly clay loam
Bk2 - 32 to 60 inches: extremely cobbly sandy loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 70 percent
Available water storage in profile: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Ecological site: Silty-Stony (SiSt) 10-14" p.z. (R044XC458MT), Limy Grassland 

(R044BP804MT), Limy Grassland (R043BP804MT)
Hydric soil rating: No

Minor Components

Geohrock, greater slope
Percent of map unit: 5 percent
Landform: Alluvial fans, terraces, valley floors
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty-Droughty (SiDr) 10-14" p.z. (R044XC456MT)
Hydric soil rating: No

Nippt
Percent of map unit: 5 percent
Landform: Terraces, flood-plain steps
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Shallow to Gravel (SwGr) 10-14" p.z. (R044XC454MT)
Hydric soil rating: No
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Soil Information for All Uses

Suitabilities and Limitations for Use
The Suitabilities and Limitations for Use section includes various soil interpretations 
displayed as thematic maps with a summary table for the soil map units in the 
selected area of interest. A single value or rating for each map unit is generated by 
aggregating the interpretive ratings of individual map unit components. This 
aggregation process is defined for each interpretation.

Land Classifications

Land Classifications are specified land use and management groupings that are 
assigned to soil areas because combinations of soil have similar behavior for 
specified practices. Most are based on soil properties and other factors that directly 
influence the specific use of the soil. Example classifications include ecological site 
classification, farmland classification, irrigated and nonirrigated land capability 
classification, and hydric rating.

Farmland Classification (Tri-County Landfill Site)

Farmland classification identifies map units as prime farmland, farmland of 
statewide importance, farmland of local importance, or unique farmland. It identifies 
the location and extent of the soils that are best suited to food, feed, fiber, forage, 
and oilseed crops. NRCS policy and procedures on prime and unique farmlands are 
published in the "Federal Register," Vol. 43, No. 21, January 31, 1978.
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MAP LEGEND
Area of Interest (AOI)

Area of Interest (AOI)

Soils
Soil Rating Polygons

Not prime farmland

All areas are prime 
farmland
Prime farmland if drained

Prime farmland if 
protected from flooding or 
not frequently flooded 
during the growing 
season
Prime farmland if irrigated

Prime farmland if drained 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Prime farmland if irrigated 
and drained
Prime farmland if irrigated 
and either protected from 
flooding or not frequently 
flooded during the 
growing season

Prime farmland if 
subsoiled, completely 
removing the root 
inhibiting soil layer
Prime farmland if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 
60
Prime farmland if irrigated 
and reclaimed of excess 
salts and sodium
Farmland of statewide 
importance
Farmland of local 
importance
Farmland of unique 
importance
Not rated or not available

Soil Rating Lines
Not prime farmland

All areas are prime 
farmland
Prime farmland if drained

Prime farmland if 
protected from flooding or 
not frequently flooded 
during the growing 
season
Prime farmland if irrigated

Prime farmland if drained 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Prime farmland if irrigated 
and drained
Prime farmland if irrigated 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Prime farmland if 
subsoiled, completely 
removing the root 
inhibiting soil layer
Prime farmland if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 
60

Prime farmland if irrigated 
and reclaimed of excess 
salts and sodium
Farmland of statewide 
importance
Farmland of local 
importance
Farmland of unique 
importance
Not rated or not available

Soil Rating Points
Not prime farmland

All areas are prime 
farmland
Prime farmland if drained

Prime farmland if 
protected from flooding or 
not frequently flooded 
during the growing 
season
Prime farmland if irrigated

Prime farmland if drained 
and either protected from 
flooding or not frequently 
flooded during the 
growing season

Prime farmland if 
irrigated and drained
Prime farmland if 
irrigated and either 
protected from flooding 
or not frequently flooded 
during the growing 
season
Prime farmland if 
subsoiled, completely 
removing the root 
inhibiting soil layer
Prime farmland if 
irrigated and the product 
of I (soil erodibility) x C 
(climate factor) does not 
exceed 60
Prime farmland if 
irrigated and reclaimed 
of excess salts and 
sodium
Farmland of statewide 
importance
Farmland of local 
importance
Farmland of unique 
importance
Not rated or not 
available

Water Features
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MAP INFORMATION

Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Jefferson County Area and Part of Silver Bow 
County, Montana
Survey Area Data: Version 19, Sep 5, 2018

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 4, 2013—Nov 
12, 2016

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP INFORMATION

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Table—Farmland Classification (Tri-County Landfill Site)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

274C Bronec complex, 2 to 8 
percent slopes

Farmland of local 
importance

0.5 3.6%

532C Sappington-Amesha 
complex, 2 to 8 
percent slopes

Farmland of statewide 
importance

8.4 64.6%

533C Sappington clay loam, 2 
to 8 percent slopes

Farmland of statewide 
importance

1.3 10.1%

539B Sappington-Amesha 
complex, 2 to 8 
percent slopes, cobbly

Farmland of local 
importance

0.7 5.4%

3233C Geohrock-Crago very 
cobbly loams, 2 to 8 
percent slopes

Not prime farmland 2.1 16.3%

Totals for Area of Interest 13.0 100.0%

Rating Options—Farmland Classification (Tri-County Landfill 
Site)

Aggregation Method: No Aggregation Necessary

Tie-break Rule: Lower
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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Soil Map (Whitehall Site)

50
81

70
0

50
81

78
0

50
81

86
0

50
81

94
0

50
82

02
0

50
82

10
0

50
82

18
0

50
81

70
0

50
81

78
0

50
81

86
0

50
81

94
0

50
82

02
0

50
82

10
0

415520 415600 415680 415760 415840 415920 416000 416080 416160 416240

415520 415600 415680 415760 415840 415920 416000 416080 416160 416240

45°  53' 16'' N
11

2°
  5

' 2
0'

' W
45°  53' 16'' N

11
2°

  4
' 4

5'
' W

45°  53' 0'' N

11
2°

  5
' 2

0'
' W

45°  53' 0'' N

11
2°

  4
' 4

5'
' W

N

Map projection: Web Mercator   Corner coordinates: WGS84   Edge tics: UTM Zone 12N WGS84
0 150 300 600 900

Feet
0 50 100 200 300

Meters
Map Scale: 1:3,480 if printed on A landscape (11" x 8.5") sheet.

Soil Map may not be valid at this scale.



MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Jefferson County Area and Part of Silver Bow 
County, Montana
Survey Area Data: Version 19, Sep 5, 2018

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Oct 14, 2015—Sep 
28, 2016

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend (Whitehall Site)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

115C Amesha gravelly loam, 2 to 8 
percent slopes

20.4 76.8%

271D Bronec-Amesha complex, 8 to 
15 percent slopes

6.2 23.2%

Totals for Area of Interest 26.6 100.0%

Map Unit Descriptions (Whitehall Site)
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
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onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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Jefferson County Area and Part of Silver Bow County, Montana

115C—Amesha gravelly loam, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: 51m5
Elevation: 3,800 to 5,000 feet
Mean annual precipitation: 10 to 14 inches
Mean annual air temperature: 37 to 45 degrees F
Frost-free period: 90 to 115 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Amesha and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Amesha

Setting
Landform: Alluvial fans, hillsides, knolls, plains
Landform position (two-dimensional): Footslope, toeslope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous coarse-loamy tertiary valley fill alluvium

Typical profile
A - 0 to 4 inches: gravelly loam
Bk - 4 to 29 inches: loam
BC - 29 to 60 inches: gravelly loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 35 percent
Available water storage in profile: Moderate (about 8.4 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Limy (Ly) 9-14" p.z. (R044XS341MT), Limy Sagebrush Shrubland 

(R044BP805MT)
Hydric soil rating: No

Minor Components

Bronec, very stony
Percent of map unit: 5 percent
Landform: Alluvial fans, escarpments, hillsides, valley floors
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Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty-Stony (SiSt) 9-14" p.z. (R044XS706MT)
Hydric soil rating: No

Amesha, steeper slopes
Percent of map unit: 3 percent
Landform: Alluvial fans, hillsides, knolls, plains
Landform position (two-dimensional): Footslope, toeslope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Limy (Ly) 9-14" p.z. (R044XS341MT)
Hydric soil rating: No

Sappington
Percent of map unit: 2 percent
Landform: Alluvial fans, hillsides, knolls, plains
Landform position (two-dimensional): Footslope, toeslope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey (Cy) 9-14" p.z. (R044XS330MT)
Hydric soil rating: No

271D—Bronec-Amesha complex, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 523r
Elevation: 3,800 to 5,000 feet
Mean annual precipitation: 10 to 14 inches
Mean annual air temperature: 37 to 45 degrees F
Frost-free period: 90 to 115 days
Farmland classification: Farmland of local importance

Map Unit Composition
Bronec and similar soils: 50 percent
Amesha and similar soils: 30 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bronec

Setting
Landform: Alluvial fans, alluvial fans, escarpments, hillsides, valley floors
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and gravelly calcareous alluvium; sandy and gravelly 

calcareous slope alluvium; sandy and gravelly calcareous tertiary valley fill 
alluvium; sandy and gravelly colluvium

Typical profile
A - 0 to 5 inches: cobbly loam
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Bk - 5 to 35 inches: very gravelly loam
BC - 35 to 60 inches: very gravelly sandy loam

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 40 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Moderate (about 6.1 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Silty-Droughty (SiDr) 9-14" p.z. (R044XS705MT), Limy Sagebrush 

Shrubland (R044BP805MT)
Hydric soil rating: No

Description of Amesha

Setting
Landform: Alluvial fans, alluvial fans, hillsides, knolls, knolls, plains
Landform position (two-dimensional): Footslope, toeslope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous coarse-loamy tertiary valley fill alluvium; calcareous 

gravelly colluvium

Typical profile
A - 0 to 4 inches: gravelly loam
Bk - 4 to 29 inches: loam
BC - 29 to 60 inches: gravelly loam

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 35 percent
Available water storage in profile: Moderate (about 8.4 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
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Ecological site: Limy (Ly) 9-14" p.z. (R044XS341MT), Limy Sagebrush Shrubland 
(R044BP805MT)

Hydric soil rating: No

Minor Components

Geohrock
Percent of map unit: 5 percent
Landform: Alluvial fans, terraces, valley floors
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey-Coarse (CyC) 9-14" p.z. (R044XS702MT)
Hydric soil rating: No

Sappington
Percent of map unit: 5 percent
Landform: Alluvial fans, alluvial fans, hillsides, knolls, knolls, plains
Landform position (two-dimensional): Footslope, toeslope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey (Cy) 9-14" p.z. (R044XS330MT)
Hydric soil rating: No

Amesha, greater slope
Percent of map unit: 5 percent
Landform: Alluvial fans, alluvial fans, hillsides, knolls, knolls, plains
Landform position (two-dimensional): Footslope, toeslope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty-Steep (SiStp) 9-14" p.z. (R044XS347MT)
Hydric soil rating: No

Bronec, stony
Percent of map unit: 5 percent
Landform: Alluvial fans, alluvial fans, escarpments, hillsides, valley floors
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty-Droughty-Steep (SiDrStp) 9-14" p.z. (R044XS340MT)
Hydric soil rating: No
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Soil Information for All Uses

Suitabilities and Limitations for Use
The Suitabilities and Limitations for Use section includes various soil interpretations 
displayed as thematic maps with a summary table for the soil map units in the 
selected area of interest. A single value or rating for each map unit is generated by 
aggregating the interpretive ratings of individual map unit components. This 
aggregation process is defined for each interpretation.

Land Classifications

Land Classifications are specified land use and management groupings that are 
assigned to soil areas because combinations of soil have similar behavior for 
specified practices. Most are based on soil properties and other factors that directly 
influence the specific use of the soil. Example classifications include ecological site 
classification, farmland classification, irrigated and nonirrigated land capability 
classification, and hydric rating.

Farmland Classification (Whitehall Site)

Farmland classification identifies map units as prime farmland, farmland of 
statewide importance, farmland of local importance, or unique farmland. It identifies 
the location and extent of the soils that are best suited to food, feed, fiber, forage, 
and oilseed crops. NRCS policy and procedures on prime and unique farmlands are 
published in the "Federal Register," Vol. 43, No. 21, January 31, 1978.
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MAP LEGEND
Area of Interest (AOI)

Area of Interest (AOI)

Soils
Soil Rating Polygons

Not prime farmland

All areas are prime 
farmland
Prime farmland if drained

Prime farmland if 
protected from flooding or 
not frequently flooded 
during the growing 
season
Prime farmland if irrigated

Prime farmland if drained 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Prime farmland if irrigated 
and drained
Prime farmland if irrigated 
and either protected from 
flooding or not frequently 
flooded during the 
growing season

Prime farmland if 
subsoiled, completely 
removing the root 
inhibiting soil layer
Prime farmland if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 
60
Prime farmland if irrigated 
and reclaimed of excess 
salts and sodium
Farmland of statewide 
importance
Farmland of local 
importance
Farmland of unique 
importance
Not rated or not available

Soil Rating Lines
Not prime farmland

All areas are prime 
farmland
Prime farmland if drained

Prime farmland if 
protected from flooding or 
not frequently flooded 
during the growing 
season
Prime farmland if irrigated

Prime farmland if drained 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Prime farmland if irrigated 
and drained
Prime farmland if irrigated 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Prime farmland if 
subsoiled, completely 
removing the root 
inhibiting soil layer
Prime farmland if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 
60

Prime farmland if irrigated 
and reclaimed of excess 
salts and sodium
Farmland of statewide 
importance
Farmland of local 
importance
Farmland of unique 
importance
Not rated or not available

Soil Rating Points
Not prime farmland

All areas are prime 
farmland
Prime farmland if drained

Prime farmland if 
protected from flooding or 
not frequently flooded 
during the growing 
season
Prime farmland if irrigated

Prime farmland if drained 
and either protected from 
flooding or not frequently 
flooded during the 
growing season

Prime farmland if 
irrigated and drained
Prime farmland if 
irrigated and either 
protected from flooding 
or not frequently flooded 
during the growing 
season
Prime farmland if 
subsoiled, completely 
removing the root 
inhibiting soil layer
Prime farmland if 
irrigated and the product 
of I (soil erodibility) x C 
(climate factor) does not 
exceed 60
Prime farmland if 
irrigated and reclaimed 
of excess salts and 
sodium
Farmland of statewide 
importance
Farmland of local 
importance
Farmland of unique 
importance
Not rated or not 
available

Water Features
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MAP INFORMATION

Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Jefferson County Area and Part of Silver Bow 
County, Montana
Survey Area Data: Version 19, Sep 5, 2018

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Oct 14, 2015—Sep 
28, 2016

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP INFORMATION

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Custom Soil Resource Report

22



Table—Farmland Classification (Whitehall Site)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

115C Amesha gravelly loam, 2 
to 8 percent slopes

Prime farmland if 
irrigated

20.4 76.8%

271D Bronec-Amesha 
complex, 8 to 15 
percent slopes

Farmland of local 
importance

6.2 23.2%

Totals for Area of Interest 26.6 100.0%

Rating Options—Farmland Classification (Whitehall Site)

Aggregation Method: No Aggregation Necessary

Tie-break Rule: Lower
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Species_Subgroup Species_Section ELCODE S_Sci_Name S_Com_Name Alt_Sci_Names Alt_Com_Names Family_Sci_Name Family_Com_Name G_Rank S_Rank S_Rank_Reasons USESA USFS_Formatte
d

BLM FWP_SWAP COUNTY MT_Statu
s

Pcnt_Bre
ed_Rng_I
n_MT

Pcnt_MT_
Is_Breed_
Rng

Short_Habitat

Mammals (Mammalia) AMACC08010 Corynorhinus townsendii Townsend's Big-eared Bat Vespertilionidae Bats G4 S3 Species is widespread, but 
uncommon and appears to 
occur at low densities. 
Disturbance of cave and mine 
roosts and the hard closure of 
occupied mines threaten long-
term persistence.

Sensitive - 
Known on 
Forests (BD, 
BRT, CG, 
FLAT, HLC, 
KOOT, LOLO)

SENSITIVE SGCN3 Beaverhead, Big Horn, Blaine, Broadwater, Carbon, 
Carter, Cascade, Chouteau, Custer, Fergus, Flathead, 
Gallatin, Garfield, Granite, Jefferson, Judith Basin, 
Lake, Lewis and Clark, Lincoln, Madison, Mccone, 
Meagher, Mineral, Missoula, Musselshell, Park, 
Phillips, Powder River, Powell, Prairie, Ravalli, 
Richland, Roosevelt, Rosebud, Sanders, Silver Bow, 
Treasure Valley Yellowstone

SOC 5 87 Caves in forested 
habitats

Mammals (Mammalia) AMAFB06010 Cynomys ludovicianus Black-tailed Prairie Dog Sciuridae Squirrels G4 S3 Across much of eastern 
Montana this species occurs 
in areas with suitable soil and 
topography. However sylvatic 
plague has caused the 
species to decline and has 
affected colony size and 
dynamics. Ongoing threats 
from disease and persecution 
due to perceived competition 
with grazing make long-term 
status of this species 

t i

Sensitive - 
Known on 
Forests (CG)

SENSITIVE SGCN3 Big Horn, Blaine, Carbon, Carter, Cascade, Chouteau, 
Custer, Fallon, Fergus, Garfield, Golden Valley, Hill, 
Jefferson, Judith Basin, Lewis and Clark, Liberty, 
Mccone, Musselshell, Petroleum, Phillips, Powder 
River, Prairie, Richland, Rosebud, Stillwater, Sweet 
Grass, Toole, Treasure, Valley, Wheatland, 
Yellowstone

SOC 15 71 Grasslands

Mammals (Mammalia) AMACC07010 Euderma maculatum Spotted Bat Vespertilionidae Bats G4 S3 Little is known about this 
species in Montana. Although 
widely distributed, the species 
is quite rare in almost all of its 
range. Little is known about 
treats, trends in abundance or 
occupancy, or life history.

Sensitive - 
Known on 
Forests (BD, 
CG)

SENSITIVE SGCN3, SGIN Beaverhead, Big Horn, Blaine, Broadwater, Carbon, 
Cascade, Chouteau, Dawson, Fergus, Gallatin, 
Jefferson, Lewis and Clark, Madison, Musselshell, 
Phillips, Powder River, Richland, Rosebud, Silver Bow, 
Treasure, Yellowstone

SOC 5 27 Cliffs with rock 
crevices

Mammals (Mammalia) AMAJF03010 Gulo gulo Wolverine Mustelidae Weasels G4 S3 P Proposed on 
Forests (BD, 
BRT, CG, 
FLAT, HLC, 
KOOT, LOLO)

SENSITIVE SGCN3 Beaverhead, Broadwater, Carbon, Cascade, Deer 
Lodge, Flathead, Gallatin, Glacier, Granite, Jefferson, 
Judith Basin, Lake, Lewis and Clark, Lincoln, Madison, 
Meagher, Mineral, Missoula, Park, Pondera, Powell, 
Ravalli, Sanders, Silver Bow, Stillwater, Sweet Grass, 
Teton Wheatland

SOC 0 37 Boreal Forest 
and Alpine 
Habitats

Mammals (Mammalia) AMACC05030 Lasiurus cinereus Hoary Bat Vespertilionidae Bats G3G4 S3 SGCN3 Beaverhead, Big Horn, Blaine, Broadwater, Carbon, 
Carter, Cascade, Chouteau, Custer, Daniels, Dawson, 
Deer Lodge, Fallon, Fergus, Flathead, Gallatin, 
Garfield, Glacier, Golden Valley, Granite, Hill, 
Jefferson, Judith Basin, Lake, Lewis and Clark, Liberty, 
Lincoln, Madison, Mccone, Meagher, Mineral, 
Missoula, Musselshell, Park, Petroleum, Phillips, 
Pondera, Powder River, Powell, Prairie, Ravalli, 
Richland, Roosevelt, Rosebud, Sanders, Sheridan, 
Silver Bow, Stillwater, Sweet Grass, Teton, Toole, 
Treasure, Valley, Wheatland, Wibaux, Yellowstone

SOC 2 100 Riparian and 
forest

Mammals (Mammalia) AMACC01010 Myotis lucifugus Little Brown Myotis Little Brown Bat Vespertilionidae Bats G3 S3 Species is common and 
widespread, but under 
significant threat of 
catastrophic declines due to 
White-Nose Syndrome, a 
fungal disease responsible for 
the collapse of populations of 
this species in the eastern US.

SGCN3 Beaverhead, Big Horn, Blaine, Broadwater, Carbon, 
Carter, Cascade, Chouteau, Custer, Daniels, Dawson, 
Deer Lodge, Fallon, Fergus, Flathead, Gallatin, 
Garfield, Glacier, Golden Valley, Granite, Hill, 
Jefferson, Judith Basin, Lake, Lewis and Clark, Lincoln, 
Madison, Mccone, Meagher, Mineral, Missoula, 
Musselshell, Park, Petroleum, Phillips, Pondera, 
Powder River, Powell, Prairie, Ravalli, Richland, 
Roosevelt, Rosebud, Sanders, Sheridan, Silver Bow, 
Stillwater, Sweet Grass, Teton, Toole, Treasure, Valley,
Wh tl d Wib Y ll t

SOC 3 100 Generalist

Mammals (Mammalia) AMACC01090 Myotis thysanodes Fringed Myotis Vespertilionidae Bats G4 S3 Although this species is 
distributed across much of 
Montana, recent surveys have 
found it to be uncommon 
within range. Species 
occasionally uses caves to 
over-winter so threats to 
persistence from White-Nose 
Syndrome are a concern, but 
due to its western distribution 
the extent of impacts are as 
yet unknown.

SENSITIVE SGCN3 Beaverhead, Big Horn, Blaine, Broadwater, Carbon, 
Carter, Cascade, Custer, Deer Lodge, Fergus, 
Flathead, Gallatin, Granite, Jefferson, Judith Basin, 
Lake, Lewis and Clark, Lincoln, Madison, Meagher, 
Mineral, Missoula, Powder River, Powell, Prairie, 
Ravalli, Rosebud, Sanders, Silver Bow, Teton, 
Treasure

SOC 0 64 Riparian and dry 
mixed conifer 
forest

Birds (Aves) ABNKC12060 Accipiter gentilis Northern Goshawk Accipitridae Hawks / Kites / Eagles G5 S3 MBTA SGCN3 Beaverhead, Big Horn, Broadwater, Carbon, Carter, 
Cascade, Deer Lodge, Fergus, Flathead, Gallatin, 
Glacier, Granite, Jefferson, Judith Basin, Lake, Lewis 
and Clark, Liberty, Lincoln, Madison, Meagher, Mineral, 
Missoula, Park, Pondera, Powder River, Powell, 
Ravalli, Rosebud, Sanders, Silver Bow, Stillwater, 
Sweet Grass Teton Wheatland

SOC 2 68 Mixed conifer 
forests

Birds (Aves) ABNKC22010 Aquila chrysaetos Golden Eagle Accipitridae Hawks / Kites / Eagles G5 S3 BGEPA; MBTA; 
BCC17

SENSITIVE SGCN3 Beaverhead, Big Horn, Blaine, Broadwater, Carbon, 
Carter, Cascade, Chouteau, Custer, Dawson, Deer 
Lodge, Fallon, Fergus, Flathead, Gallatin, Garfield, 
Glacier, Golden Valley, Granite, Hill, Jefferson, Judith 
Basin, Lake, Lewis and Clark, Liberty, Lincoln, 
Madison, Mccone, Meagher, Missoula, Musselshell, 
Park, Petroleum, Phillips, Pondera, Powder River, 
Powell, Prairie, Ravalli, Richland, Roosevelt, Rosebud, 
Sanders, Sheridan, Silver Bow, Stillwater, Sweet 
Grass, Teton, Toole, Treasure, Valley, Wheatland, 
Wib Y ll t

SOC 3 100 Grasslands



Birds (Aves) ABNGA04010 Ardea herodias Great Blue Heron Ardeidae Bitterns / Egrets / Herons / 
Night-Herons

G5 S3 Small breeding population 
size, evidence of recent 
declines, and declining 
regeneration of riparian 
cottonwood forests due to 
altered hydrology and grazing.

MBTA SGCN3 Beaverhead, Big Horn, Blaine, Broadwater, Carbon, 
Carter, Cascade, Chouteau, Custer, Dawson, Deer 
Lodge, Fallon, Fergus, Flathead, Gallatin, Garfield, 
Glacier, Golden Valley, Granite, Hill, Jefferson, Judith 
Basin, Lake, Lewis and Clark, Liberty, Lincoln, 
Madison, Mccone, Meagher, Mineral, Missoula, 
Musselshell, Park, Petroleum, Phillips, Pondera, 
Powder River, Powell, Prairie, Ravalli, Richland, 
Roosevelt, Rosebud, Sanders, Sheridan, Silver Bow, 
Stillwater, Sweet Grass, Teton, Treasure, Valley, 
Wh tl d Wib Y ll t

SOC 3 100 Riparian forest

Birds (Aves) ABNSB10010 Athene cunicularia Burrowing Owl Strigidae Owls G4 S3B Species has a negative short-
term population trend.

MBTA; BCC17 Sensitive - 
Known on 
Forests 
(CG)<br>Sensi
tive - 
Suspected on 
Forests (HLC)

SENSITIVE SGCN3 Beaverhead, Big Horn, Blaine, Broadwater, Carbon, 
Carter, Cascade, Chouteau, Custer, Dawson, Fallon, 
Fergus, Gallatin, Garfield, Glacier, Golden Valley, Hill, 
Jefferson, Lewis and Clark, Liberty, Madison, Mccone, 
Musselshell, Petroleum, Phillips, Pondera, Powder 
River, Prairie, Ravalli, Roosevelt, Rosebud, Sheridan, 
Stillwater, Teton, Toole, Treasure, Valley, Wheatland, 
Yellowstone

SOC 2 82 Grasslands

Birds (Aves) ABNKC19120 Buteo regalis Ferruginous Hawk Accipitridae Hawks / Kites / Eagles G4 S3B MBTA; BCC10; 
BCC17

SENSITIVE SGCN3 Beaverhead, Blaine, Broadwater, Carter, Cascade, 
Chouteau, Custer, Daniels, Dawson, Fallon, Fergus, 
Gallatin, Garfield, Glacier, Golden Valley, Hill, 
Jefferson, Judith Basin, Lewis and Clark, Liberty, 
Madison, Mccone, Meagher, Musselshell, Park, 
Petroleum, Phillips, Pondera, Powder River, Prairie, 
Roosevelt, Rosebud, Sheridan, Stillwater, Teton, 
Toole Valley Wheatland Wibaux Yellowstone

SOC 11 95 Sagebrush 
grassland

Birds (Aves) ABPBJ18080 Catharus fuscescens Veery Turdidae Thrushes G5 S3B MBTA SENSITIVE SGCN3 Beaverhead, Big Horn, Blaine, Broadwater, Carbon, 
Cascade, Chouteau, Custer, Deer Lodge, Fergus, 
Flathead, Gallatin, Glacier, Granite, Jefferson, Lake, 
Lewis and Clark, Liberty, Lincoln, Madison, Mccone, 
Meagher, Mineral, Missoula, Musselshell, Park, 
Petroleum, Phillips, Pondera, Powder River, Powell, 
Ravalli, Richland, Roosevelt, Rosebud, Sanders, Silver 
Bow, Stillwater, Sweet Grass, Teton, Wheatland, 
Yellowstone

SOC 6 100 Riparian forest

Birds (Aves) ABPBA01010 Certhia americana Brown Creeper Certhiidae Creepers G5 S3 MBTA SGCN3 Beaverhead, Broadwater, Carbon, Carter, Cascade, 
Chouteau, Deer Lodge, Fergus, Flathead, Gallatin, 
Glacier, Golden Valley, Granite, Jefferson, Judith 
Basin, Lake, Lewis and Clark, Lincoln, Madison, 
Meagher, Mineral, Missoula, Park, Powder River, 
Powell, Ravalli, Rosebud, Sanders, Silver Bow, 
Stillwater Sweet Grass Teton Wheatland

SOC 4 53 Moist conifer 
forests

Birds (Aves) ABNNB03100 Charadrius montanus Mountain Plover Charadriidae Plovers G3 S2B MBTA; BCC11; 
BCC17

SENSITIVE SGCN2 Blaine, Broadwater, Carbon, Fergus, Garfield, Golden 
Valley, Jefferson, Madison, Musselshell, Petroleum, 
Phillips, Rosebud, Teton, Toole, Treasure, Valley, 
Wheatland

SOC 20 73 Grasslands

Birds (Aves) ABPBY09020 Coccothraustes vespertinus Evening Grosbeak Fringillidae Finches G5 S3 Populations in Montana and 
across North America have 
experienced rangewide 
declines, although the causes 
of these declines are unclear 
(Bonter and Harvey 2008).

MBTA SGCN3 Beaverhead, Broadwater, Carbon, Carter, Cascade, 
Chouteau, Fergus, Flathead, Gallatin, Glacier, Golden 
Valley, Granite, Jefferson, Judith Basin, Lake, Lewis 
and Clark, Lincoln, Madison, Meagher, Mineral, 
Missoula, Musselshell, Park, Pondera, Powder River, 
Powell, Ravalli, Sanders, Silver Bow, Stillwater, Sweet 
Grass Teton Wheatland

SOC 3 100 Conifer forest

Birds (Aves) ABPBXA9010 Dolichonyx oryzivorus Bobolink Icteridae Blackbirds G5 S3B Species has undergone recent 
large population declines in 
Montana and a patchwork of 
declines and increases have 
been documented in 
surrounding states and 
provinces.

MBTA SGCN3 Beaverhead, Big Horn, Blaine, Broadwater, Carbon, 
Carter, Cascade, Chouteau, Custer, Daniels, Dawson, 
Fallon, Fergus, Flathead, Gallatin, Garfield, Glacier, 
Granite, Hill, Jefferson, Judith Basin, Lake, Lewis and 
Clark, Liberty, Madison, Mccone, Meagher, Missoula, 
Musselshell, Park, Petroleum, Phillips, Powder River, 
Powell, Prairie, Ravalli, Richland, Roosevelt, Rosebud, 
Sanders, Sheridan, Stillwater, Sweet Grass, Teton, 
Valley, Wheatland, Wibaux, Yellowstone

SOC 9 100 Moist grasslands

Birds (Aves) ABNYF12020 Dryocopus pileatus Pileated Woodpecker Picidae Woodpeckers G5 S3 MBTA SGCN3 Beaverhead, Broadwater, Cascade, Deer Lodge, 
Flathead, Gallatin, Glacier, Granite, Jefferson, Lake, 
Lewis and Clark, Lincoln, Madison, Meagher, Mineral, 
Missoula, Park, Powell, Ravalli, Sanders, Silver Bow

SOC 1 27 Moist conifer 
forests

Birds (Aves) ABNKD06070 Falco peregrinus Peregrine Falcon Falconidae Falcons G4 S3 DM; MBTA; 
BCC10; 
BCC11; 
BCC17

Sensitive - 
Known on 
Forests (BD, 
BRT, CG, 
FLAT, HLC, 
KOOT, LOLO)

SENSITIVE SGCN3 Beaverhead, Big Horn, Blaine, Broadwater, Carbon, 
Cascade, Chouteau, Deer Lodge, Flathead, Gallatin, 
Glacier, Granite, Jefferson, Lake, Lewis and Clark, 
Lincoln, Madison, Meagher, Mineral, Missoula, Park, 
Pondera, Powell, Prairie, Ravalli, Sanders, Silver Bow, 
Stillwater, Sweet Grass, Teton, Toole, Treasure, 
Yellowstone

SOC 2 100 Cliffs / canyons

Birds (Aves) ABPAV07010 Gymnorhinus cyanocephalus Pinyon Jay Corvidae Jays / Crows / Magpies G5 S3 MBTA; BCC17 SGCN3 Big Horn, Blaine, Broadwater, Carbon, Carter, 
Cascade, Chouteau, Custer, Fergus, Gallatin, Garfield, 
Golden Valley, Jefferson, Lewis and Clark, 
Musselshell, Park, Petroleum, Phillips, Powder River, 
Rosebud, Stillwater, Sweet Grass, Wheatland, 
Yellowstone

SOC 5 55 Open conifer 
forest

Birds (Aves) ABPBY04030 Haemorhous cassinii Cassin's Finch Fringillidae Finches G5 S3 MBTA; BCC10 SGCN3 Beaverhead, Big Horn, Broadwater, Carbon, Cascade, 
Chouteau, Custer, Deer Lodge, Fergus, Flathead, 
Gallatin, Glacier, Golden Valley, Granite, Jefferson, 
Judith Basin, Lake, Lewis and Clark, Lincoln, Madison, 
Meagher, Mineral, Missoula, Musselshell, Park, 
Petroleum, Phillips, Powder River, Powell, Ravalli, 
Rosebud, Sanders, Silver Bow, Stillwater, Sweet 
Grass, Teton, Wheatland, Yellowstone

SOC 11 62 Drier conifer 
forest



Birds (Aves) ABPBR01030 Lanius ludovicianus Loggerhead Shrike Laniidae Shrikes G4 S3B MBTA; BCC10; 
BCC17

SENSITIVE SGCN3 Beaverhead, Big Horn, Blaine, Broadwater, Carbon, 
Carter, Cascade, Chouteau, Custer, Daniels, Dawson, 
Fallon, Fergus, Gallatin, Garfield, Glacier, Golden 
Valley, Hill, Jefferson, Liberty, Madison, Mccone, 
Meagher, Musselshell, Petroleum, Phillips, Pondera, 
Powder River, Prairie, Richland, Roosevelt, Rosebud, 
Sheridan, Stillwater, Sweet Grass, Teton, Toole, Valley,
Wheatland Wibaux Yellowstone

SOC 4 100 Shrubland

Birds (Aves) ABPBY02010 Leucosticte atrata Black Rosy-Finch Fringillidae Finches G4 S2 MBTA; BCC10 SGCN2, SGIN Beaverhead, Broadwater, Carbon, Cascade, Deer 
Lodge, Granite, Jefferson, Judith Basin, Madison, 
Meagher, Missoula, Park, Powell, Ravalli, Silver Bow, 
Stillwater

SOC 38 20 Alpine

Birds (Aves) ABNYF04010 Melanerpes lewis Lewis's Woodpecker Picidae Woodpeckers G4 S2B MBTA; BCC10; 
BCC17

SENSITIVE SGCN2 Big Horn, Carter, Cascade, Deer Lodge, Flathead, 
Granite, Jefferson, Lake, Lewis and Clark, Lincoln, 
Missoula, Musselshell, Powder River, Powell, Ravalli, 
Rosebud, Sanders, Sweet Grass, Yellowstone

SOC 8 78 Riparian forest

Birds (Aves) ABPAV08010 Nucifraga columbiana Clark's Nutcracker Corvidae Jays / Crows / Magpies G5 S3 MBTA SGCN3 Beaverhead, Big Horn, Broadwater, Carbon, Carter, 
Cascade, Chouteau, Custer, Deer Lodge, Fergus, 
Flathead, Gallatin, Glacier, Golden Valley, Granite, 
Jefferson, Judith Basin, Lake, Lewis and Clark, Liberty, 
Lincoln, Madison, Meagher, Mineral, Missoula, 
Musselshell, Park, Petroleum, Phillips, Pondera, 
Powder River, Powell, Ravalli, Sanders, Silver Bow, 
Stillwater, Sweet Grass, Teton, Toole, Wheatland, 
Yellowstone

SOC 9 84 Conifer forest

Birds (Aves) ABNNF07070 Numenius americanus Long-billed Curlew Scolopacidae Sandpipers G5 S3B MBTA; BCC10; 
BCC11; 
BCC17

SENSITIVE SGCN3 Beaverhead, Big Horn, Blaine, Broadwater, Carbon, 
Carter, Cascade, Chouteau, Custer, Daniels, Dawson, 
Deer Lodge, Fallon, Fergus, Flathead, Gallatin, 
Garfield, Glacier, Golden Valley, Granite, Hill, 
Jefferson, Judith Basin, Lake, Lewis and Clark, Liberty, 
Madison, Mccone, Meagher, Missoula, Musselshell, 
Park, Petroleum, Phillips, Pondera, Powder River, 
Powell, Prairie, Ravalli, Richland, Roosevelt, Rosebud, 
Sanders, Sheridan, Stillwater, Sweet Grass, Teton, 
Toole, Treasure, Valley, Wheatland, Wibaux, 
Y ll t

SOC 19 100 Grasslands

Birds (Aves) ABPBK04010 Oreoscoptes montanus Sage Thrasher Mimidae Thrashers / Mockingbirds 
/ Catbirds

G4 S3B MBTA; BCC10; 
BCC17

SENSITIVE SGCN3 Beaverhead, Big Horn, Broadwater, Carbon, Carter, 
Chouteau, Custer, Fallon, Gallatin, Garfield, Golden 
Valley, Jefferson, Lewis and Clark, Madison, 
Musselshell, Park, Petroleum, Phillips, Powder River, 
Prairie, Richland, Rosebud, Sanders, Silver Bow, 
Stillwater, Sweet Grass, Valley, Wheatland, 
Yellowstone

SOC 9 84 Sagebrush

Birds (Aves) ABPBX74010 Pipilo chlorurus Green-tailed Towhee Passerellidae New World Sparrows G5 S3B Populations in Montana and 
across the Northern Rockies 
have undergone recent 
declines.

MBTA SGCN3 Beaverhead, Big Horn, Blaine, Broadwater, Carbon, 
Chouteau, Custer, Deer Lodge, Fergus, Gallatin, 
Garfield, Granite, Jefferson, Judith Basin, Lewis and 
Clark, Madison, Meagher, Musselshell, Park, 
Petroleum, Phillips, Powder River, Silver Bow, 
Stillwater, Sweet Grass, Valley, Wheatland, 
Yellowstone

SOC 3 60 Shrub woodland

Birds (Aves) ABPBJ08010 Polioptila caerulea Blue-gray Gnatcatcher Polioptilidae Gnatcatchers G5 S2B MBTA Sensitive - 
Known on 
Forests (CG)

SENSITIVE SGCN2 Broadwater, Carbon, Jefferson SOC 0 1 Utah juniper

Birds (Aves) ABNSB01020 Psiloscops flammeolus Flammulated Owl Strigidae Owls G4 S3B MBTA; BCC10 Sensitive - 
Known on 
Forests (BD, 
BRT, FLAT, 
HLC, KOOT, 
LOLO)<br>Sen
sitive - 
Suspected on 
Forests (CG)

SENSITIVE SGCN3 Beaverhead, Broadwater, Flathead, Gallatin, Granite, 
Jefferson, Lake, Lewis and Clark, Lincoln, Madison, 
Mineral, Missoula, Powell, Ravalli, Sanders

SOC 2 36 Dry conifer forest

Birds (Aves) ABPBX94040 Spizella breweri Brewer's Sparrow Passerellidae New World Sparrows G5 S3B Species faces threats from 
loss of sagebrush habitats it is 
dependent on as a result of 
habitat  conversion for 
agriculture and increased 
frequency of fire as a result of 
weed encroachment and 
drought.

MBTA; BCC10; 
BCC17

SENSITIVE SGCN3 Beaverhead, Big Horn, Blaine, Broadwater, Carbon, 
Carter, Chouteau, Custer, Dawson, Deer Lodge, 
Fallon, Fergus, Flathead, Gallatin, Garfield, Glacier, 
Golden Valley, Granite, Hill, Jefferson, Lake, Lewis and 
Clark, Liberty, Lincoln, Madison, Mccone, Meagher, 
Missoula, Musselshell, Park, Petroleum, Phillips, 
Pondera, Powder River, Powell, Prairie, Ravalli, 
Richland, Roosevelt, Rosebud, Sanders, Silver Bow, 
Stillwater, Sweet Grass, Teton, Toole, Treasure, Valley,
Wheatland Wibaux Yellowstone

SOC 12 100 Sagebrush

Birds (Aves) ABNSB12040 Strix nebulosa Great Gray Owl Strigidae Owls G5 S3 MBTA SENSITIVE SGCN3, SGIN Beaverhead, Carbon, Deer Lodge, Flathead, Gallatin, 
Granite, Jefferson, Judith Basin, Lake, Lewis and 
Clark, Lincoln, Meagher, Missoula, Park, Powell, 
Ravalli, Silver Bow, Sweet Grass, Teton, Wheatland

SOC 2 46 Conifer forest 
near open 
meadows

Birds (Aves) ABPBG09090 Troglodytes pacificus Pacific Wren Troglodytidae Wrens G5 S3 MBTA SGCN3 Beaverhead, Broadwater, Fergus, Flathead, Gallatin, 
Glacier, Granite, Jefferson, Judith Basin, Lake, Lewis 
and Clark, Lincoln, Madison, Meagher, Mineral, 
Missoula, Park, Powell, Ravalli, Sanders, Stillwater, 
Sweet Grass Teton

SOC 1 39 Moist conifer 
forests



Amphibians (Amphibia) AAABB01030 Anaxyrus boreas Western Toad Bufonidae True Toads G4 S2 Over the last few decades this 
species has undergone 
serious declines in abundance 
due primarily to infection with 
Chytrid fungus. While declines 
in breeding site occupancy 
appear to have stabilized in 
the last decade, changes to 
abundance across the species 
range within Montana remain 
unknown. Significant threats to 
the persistence of this species 
remain from continued 
impacts of disease and 
mortality of adults and young 
during breeding and local 
migration.

Sensitive - 
Known on 
Forests (BD, 
BRT, CG, 
FLAT, HLC, 
KOOT, LOLO)

SENSITIVE SGCN2 Beaverhead, Chouteau, Deer Lodge, Flathead, 
Gallatin, Glacier, Granite, Jefferson, Judith Basin, 
Lake, Lewis and Clark, Lincoln, Madison, Meagher, 
Mineral, Missoula, Park, Pondera, Powell, Ravalli, 
Sanders, Silver Bow, Teton

SOC 6 38 Wetlands, 
floodplain pools

Fish (Actinopterygii) AFCHA02088 Oncorhynchus clarkii lewisi Westslope Cutthroat Trout Salmonidae Trout G4T4 S2 The Westslope Cutthroat trout 
is currently ranked 
&quot;S2&quot; in Montana 
because it is at risk due to 
very limited and/or potentially 
declining population numbers, 
range and/or habitat, making it 
vulnerable to extirpation in the 
state

Sensitive - 
Known on 
Forests (BD, 
BRT, CG, 
FLAT, HLC, 
KOOT, LOLO)

SENSITIVE SGCN2 Beaverhead, Broadwater, Cascade, Chouteau, Deer 
Lodge, Fergus, Flathead, Gallatin, Glacier, Granite, 
Jefferson, Judith Basin, Lake, Lewis and Clark, Lincoln, 
Madison, Meagher, Mineral, Missoula, Park, Pondera, 
Powell, Ravalli, Sanders, Silver Bow, Teton, Wheatland

SOC 34 Mountain 
streams, rivers, 
lakes

Invertebrates - Insects Dragonflies IIODO39020 Erythemis collocata Western Pondhawk Libellulidae Skimmer Dragonflies G5 S1S2 This dragonfly is currently 
listed as an &quot;S1S2&quot; 
Species of Concern in MT due 
to extremely limited and/or 
rapidly declining population 
numbers, range and/or 
habitat, making it highly 
vulnerable to extirpation in the 
state.  Restricted to one warm 
spring habitat in the Tobacco 
Root Mountains of the state.

Jefferson, Madison SOC 5 6 Wetlands

Invertebrates - Insects Dragonflies IIODO44010 Leucorrhinia borealis Boreal Whiteface Libellulidae Skimmer Dragonflies G5 S1 This dragonfly is currently 
listed as an &quot;S1&quot; 
Species of Concern in MT due 
to extremely limited and/or 
rapidly declining population 
numbers, range and/or 
habitat, making it highly 
vulnerable to extirpation in the 
state.  This restricted range 
may be due to lack of suitable 
surveys to detect this 
dragonfly. With more surveys 
this species will likely be found 
in more areas across the 
western portion of the state.

Beaverhead, Deer Lodge, Jefferson, Lewis and Clark, 
Powell, Silver Bow

SOC 10 36 Wetlands and 
Ponds

Invertebrates - Insects Springtails IICLL18090 Oncopodura cruciata A Springtail Oncopoduridae Elongate Springtails G1G2 S1S2 Jefferson SOC 100 1 Caves
Invertebrates - Mollusks IMBIV27020 Margaritifera falcata Western Pearlshell Margaritiferidae Margaritiferid Mussels G5 S2 The Western Pearlshell is 

currently ranked a 
&quot;S2&quot; Species of 
Concern in MT and is at risk 
because of very limited and/or 
potentially declining population 
numbers, range and/or 
habitat, making it vulnerable to 
extirpation in the state. This 
species is widespread in 
geographic area, but is 
declining in terms of area 
occupied and the number of 
sites with viable individuals; 
populations showing repeated 
reproduction &#040;at least 
several age classes&#041; 
are now the exception rather 
than the rule.  Montana 
currently has only 14 
&quot;excellent&quot; viable 
populations out of ~200 known 
locations &#040;Stagliano 
2010&#041;. Short term 
trends show populations 
declining by ~20% over the 
last decade &#040;Stagliano 
2015&#041;.

Sensitive - 
Known on 
Forests (BD, 
BRT, CG, HLC, 
KOOT, 
LOLO)<br>Sen
sitive - 
Suspected on 
Forests (FLAT)

SENSITIVE SGCN2 Beaverhead, Broadwater, Cascade, Deer Lodge, 
Gallatin, Granite, Jefferson, Lake, Lewis and Clark, 
Lincoln, Madison, Meagher, Missoula, Powell, Ravalli, 
Sanders, Silver Bow

SOC 10 26 Mountain 
streams, rivers

Invertebrates - Other Arachnids ILARAB4010 Sclerobunus cavicolens A Cave Obligate 
Harvestman

Sclerobunus cavic Triaenonychidae Daddy Longlegs / 
Harvestmen

G1G2 S1S2 Jefferson, Madison SOC 100 1 Caves



Introduction

The Montana Natural Heritage Program (MTNHP) serves as the state's information source for Species of Concern (SOC) -- plants and animals that are rare, threatened, and/or have declining populations and as a result
are at risk or potentially at risk of extirpation in Montana.  This report is based on information gathered from field inventories, publications, reports, herbaria specimens, and the knowledge of botanists and other
taxonomic experts.  Taxa in the SOC category generally include all vascular plant taxa ranked S1, S2, S3 or SH.  Nonvascular taxa (bryophytes and lichens) which are not as well documented or studied as vascular
plant taxa in the state, are listed as SOC using similar criteria as vascular taxa but are more strictly limited to those taxa which are believed to be the rarest or most vulnerable to extirpation based on current information.

Designation as a Species of Concern is not a statutory or regulatory classification.  Instead, these designations provide a basis for resource managers and decision-makers to make proactive decisions regarding species
conservation and data collection priorities in order to maintain viable populations and avoid extirpation of species from the state.  MTNHP may designate additional taxa as Potential Species of Concern (PSOC).  Taxa in
this designation include species or subspecies which may be rare, have a restricted range in the state or are otherwise vulnerable to extirpation in at least part of their range but otherwise do not meet the criteria for
inclusion as a SOC.  An additional designation of Status Under Review is used for those taxa for which additional information is needed to accurately assign a status rank or for which conflicting information exists.  Taxa
designated as Status Under Review are not included in this document but can be found in the on-line Fieldguide (http://fieldguide.mt.gov/).

This web-based report, which replaces the 2006 Plant Species of Concern publication, identifies vascular plant Species of Concern (SOC), bryophyte SOC and lichen SOC in Montana.  The MTNHP continuously reviews
and updates status ranks as new information and data become available through field surveys, research, and submitted observations.  Status ranks and information supporting them are reviewed by botanists and
resource specialists.  If you wish to comment or contribute information to this process please contact the MTNHP Botanist.  The information we receive from botanists and others throughout the state is essential in this
process, and contributes to more accurate assessments of species' status.  We continue to ask that all observations for SOC, PSOC and Review Status plants be reported to the Heritage Program.  A copy of the field
survey form specifying the information that should be submitted is available on our website (http://mtnhp.org/).

Information concerning plant species contained on the SOC, PSOC or Review lists may be viewed on the MTNHP's on-line Montana Plant Field Guide.  The Field Guide provides information for vascular and non-vascular
plants, including species' characteristics, identification, habitat, distribution, state rank reasons and references, as well as technical illustrations and photographs of the plants and their habitats.  For each species, a link
to the NatureServe website (http://www.natureserve.org/) provides access to information on the status of the species throughout North America, assembled from state and provincial Natural Heritage databases. 
Information in the Montana Field Guide is continuously updated and expanded, so please check it often for current species' information.  If you have questions concerning the field guide or find errors or omissions please
contact the MTNHP.

Status lists of SOC plants may be queried on-line by county and/or township; taxonomic group or one of several rank/status criteria.  More detailed information or additional assistance can be requested from MTNHP
using the Information Request function on our website, or by phone, e-mail or mail.

How to Read the Lists

The SOC list is organized alphabetically by scientific name (Genus and specific epithet followed by subspecific epithet if any) within the major groups of Vascular Plants, Bryophytes (Mosses and Liverworts) and
Lichens.  Vascular plants are further sorted by the subgroups: Ferns and Fern Allies, Gymnosperms (if any), Flowering Plants-Dicots and Flowering Plants-Monocots.  The list can also be sorted alphabetically by the
common name.  Additional scientific names as well as the Family name are included in adjacent columns for each species.  The nomenclature and taxonomy for many groups of plants continues to change as new
research is conducted and published, and as a result no one nomenclatural reference is followed.  Publications and web resources which are most relevant to Montana plants include Vascular Plants of Montana (Dorn
1984), NatureServe Explorer, The USDA PLANTS database, Flora of North America (1993-), Grasses of Montana (Lavin and Seibert 2011) and Flora of the Pacific Northwest (Hitchcock and Cronquist 1973).  Additionally,
an abundance of scientific literature pertinent to Montana plants is available and indispensable in the process of determining the nomenclature and taxonomic concepts used in this report.

Species that have been added to or deleted from the SOC list due to changes in their global or state rank are reported in separate sections below.  These changes are also reflected in the date displayed at the top of the
report which shows when an addition or deletion to the list last occurred.

County Distribution

Montana counties of record are listed alphabetically with each species.  County records of occurrence are determined directly from mapped species occurrences (SO's) in MTNHP databases.  A record of occurrence for
a particular county may be based on a historical observation which may no longer be extant.  Additionally, some plant observations with vague locality information are not mapped in MTNHP databases and as result
would not be included in the county distribution for that particular species.

Montana Natural Heritage - SOC Report
Plant Species of Concern
442 Species of Concern
90 Potential Species of Concern
All Records (no filtering)

Species List Last Updated 09/25/2018

A program of the Montana State Library's
Natural Resource Information System
operated by the University of Montana.

http://fieldguide.mt.gov/
http://mtnhp.org
http://www.natureserve.org
/requests/


Montana Species Ranking Codes (GRank, SRank)

Montana employs a standardized ranking system to denote global (range-wide) and state status (NatureServe 2006).  Species are assigned numeric ranks ranging from 1 (highest risk, greatest concern) to 5
(demonstrably secure), reflecting the relative degree of risk to the species’ viability, based upon available information.

A number of factors are considered in assigning ranks — the number, size and quality of known occurrences or populations, distribution, trends (if known), intrinsic vulnerability, habitat specificity, and definable threats. 
The process of assigning state ranks for each taxon relies heavily on the number of occurrences and Species Occurrence (OE) ranks, which is a ranking system of the quality (usually A through D) of each known
occurrence based on factors such as size (# of individuals) and habitat quality.  The remaining factors noted above are also incorporated into the ranking process when they are known.  The “State Rank Reason” field in
the Montana Field Guide provides additional information on the reasons for a particular species’ rank.

Rank Definition
G1 S1 At high risk because of extremely limited and/or rapidly declining population numbers, range and/or habitat, making it highly vulnerable to global extinction or extirpation in the state.
G2 S2 At risk because of very limited and/or potentially declining population numbers, range and/or habitat, making it vulnerable to global extinction or extirpation in the state.
G3 S3 Potentially at risk because of limited and/or declining numbers, range and/or habitat, even though it may be abundant in some areas.
G4 S4 Apparently secure, though it may be quite rare in parts of its range, and/or suspected to be declining.
G5 S5 Common, widespread, and abundant (although it may be rare in parts of its range). Not vulnerable in most of its range.
GX SX Presumed Extinct or Extirpated - Species is believed to be extinct throughout its range or extirpated in Montana.  Not located despite intensive searches of historical sites and other appropriate habitat, and small likelihood that it will ever be rediscovered.
GH SH Historical, known only from records usually 40 or more years old; may be rediscovered.
GNRSNRNot Ranked as of yet.
GU SU Unrankable - Species currently unrankable due to lack of information or due to substantially conflicting information about status or trends.

GNASNAA conservation status rank is not applicable because the species or ecosystem is not a suitable target for conservation activities as a result of being:  1) not confidently present in the state;  2) non-native or introduced;  3) a long distance migrant with
accidental or irregular stopovers; or  4) a hybrid without conservation value.

Combination or Range Ranks

G#G#
or
S#S#

Indicates a range of uncertainty about the status of the species (e.g., G1G3 = Global Rank ranges between G1 and G3).

S#, S# Indicates that populations in different geographic portions of the species' range in Montana have a different conservation status (e.g., S1 west of the Continental Divide and S4 east of the Continental Divide).
Sub-rank

T# Rank of a subspecies or variety. Appended to the global rank of the full species, e.g. G4T3
Qualifiers

Q Questionable taxonomy that may reduce conservation priority-Distinctiveness of this entity as a taxon at the current level is questionable; resolution of this uncertainty may result in change from a species to a subspecies or hybrid, or inclusion of this
taxon in another taxon, with the resulting taxon having a lower-priority (numerically higher) conservation status rank.  Appended to the global rank, e.g. G3Q

? Inexact Numeric Rank - Denotes uncertainty; inexactness.
HYBHybrid - Entity not ranked because it represents an interspecific hybrid and not a species.
C Captive or Cultivated Only - Species at present exists only in captivity or cultivation, or as a reintroduced population not yet established.

A Accidental - Species is accidental or casual in Montana, in other words, infrequent and outside usual range.  Includes species (usually birds or butterflies) recorded once or only a few times at a location.  A few of these species may have bred on the few
occasions they were recorded.

SYNSynonym - Species reported as occurring in Montana, but the Montana Natural Heritage Program does not recognize the taxon; therefore the species is not assigned a rank.
B Breeding - Rank refers to the breeding population of the species in Montana.  Appended to the state rank, e.g. S2B,S5N = At risk during breeding season, but common in the winter
N Nonbreeding - Rank refers to the non-breeding population of the species in Montana.  Appended to the state rank, e.g. S5B,S2N = Common during breeding season, but at risk in the winter
M Migratory - Species occurs in Montana only during migration.

http://fieldguide.mt.gov/


Federal Status

Designations in this column reflect the status of a species under the U.S. Endangered Species Act (ESA), or as “sensitive” by the U.S. Forest Service (USFS) or Bureau of Land Management (BLM).

U.S. Fish and Wildlife Service (Endangered Species Act)

Status of a taxon under the federal Endangered Species Act of 1973
(16 U.S.C.A. § 1531-1543 (Supp. 1996))

Designation Descriptions

LE Listed endangered: Any species in danger of extinction throughout all or a significant portion of its range (16 U.S.C. 1532(6)).
LT Listed threatened: Any species likely to become an endangered species within the foreseeable future throughout all or a significant portion of its range (16 U.S.C. 1532(20)).

C Candidate: Those taxa for which sufficient information on biological status and threats exists to propose to list them as threatened or endangered.  We encourage their consideration in environmental planning and partnerships; however, none of the
substantive or procedural provisions of the Act apply to candidate species.

P Proposed threatened: Any species that is proposed in the Federal Register to be listed under section 4 of the Act.
DM Recovered, delisted, and being monitored - Any previously listed species that is now recovered, has been delisted, and is being monitored.
NL Not listed - No designation.
XE Experimental - Essential population - An experimental population whose loss would be likely to appreciably reduce the likelihood of the survival of the species in the wild.
XN Experimental - Nonessential population - An experimental population of a listed species reintroduced into a specific area that receives more flexible management under the Act.

CH Critical Habitat - The specific areas (i) within the geographic area occupied by a species, at the time it is listed, on which are found those physical or biological features (I) essential to conserve the species and (II) that may require special management
considerations or protection; and (ii) specific areas outside the geographic area occupied by the species at the time it is listed upon determination that such areas are essential to conserve the species.

PS Partial status - status in only a portion of the species' range.  Typically indicated in a "full" species record where an infraspecific taxon or population, that has a record in the database has USESA status, but the entire species does not.  For example,
Yellow-billed Cuckoo (Coccyzus americanus) is ranked PS:LT.  Partial Status - Listed Threatened.  Designated as Threatened in the Western U.S. Distinct Population Segment (DPS) (subspecies occidentalis)

BGEPA

The Bald and Golden Eagle Protection Act of 1940 (BGEPA) - (16 U.S.C. 668-668c) prohibits anyone, without a permit issued by the Secretary of the Interior, from taking bald or golden eagles, including their parts, nests, or eggs.  The BGEPA
provides criminal and civil penalties for persons who take, possess, sell, purchase, barter, offer to sell, purchase or barter, transport, export or import, at any time or any manner, any bald eagle ... [or any golden eagle], alive or dead, or any part, nest, or
egg thereof.  The BGEPA defines take as pursue, shoot, shoot at, poison, wound, kill, capture, trap, collect, molest or disturb.  "Disturb" means to agitate or bother a bald or golden eagle to a degree that causes, or is likely to cause, based on the best
scientific information available, 1) injury to an eagle, 2) a decrease in its productivity, by substantially interfering with normal breeding, feeding, or sheltering behavior, or 3) nest abandonment, by substantially interfering with normal breeding, feeding, or
sheltering behavior.  In addition to immediate impacts, this definition also covers impacts that result from human-induced alterations initiated around a previously used nest site during a time when eagles are not present, if, upon the eagles return, such
alterations agitate or bother an eagle to a degree that injures an eagle or substantially interferes with normal breeding, feeding, or sheltering habits and causes, or is likely to cause, a loss of productivity or nest abandonment.

MBTA

The Migratory Bird Treaty Act (MBTA) - (16 U.S.C. §§ 703-712, July 3, 1918, as amended 1936, 1960, 1968, 1969, 1974, 1978, 1986 and 1989) implements four treaties that provide for international protection of migratory birds.  The statute’s
language is clear that actions resulting in a "taking" or possession (permanent or temporary) of a protected species, in the absence of a U.S. Fish and Wildlife Service (USFWS) permit or regulatory authorization, are a violation of the MBTA.  The MBTA
states, "Unless and except as permitted by regulations ... it shall be unlawful at any time, by any means, or in any manner to pursue, hunt, take, capture, kill ... possess, offer for sale, sell ... purchase ... ship, export, import ... transport or cause to be
transported ... any migratory bird, any part, nest, or eggs of any such bird .... [The Act] prohibits the taking, killing, possession, transportation, import and export of migratory birds, their eggs, parts, and nests, except when specifically authorized by the
Department of the Interior."  The word "take" is defined by regulation as "to pursue, hunt, shoot, wound, kill, trap, capture, or collect, or attempt to pursue, hunt, shoot, wound, kill, trap, capture, or collect."  The USFWS maintains a list of species
protected by the MBTA at 50 CFR 10.13.  This list includes over one thousand species of migratory birds, including eagles and other raptors, waterfowl, shorebirds, seabirds, wading birds, and passerines.  The USFWS also maintains a list of
species not protected by the MBTA.  MBTA does not protect species that are not native to the United States or species groups not explicitly covered under the MBTA; these include species such as the house (English) sparrow, European starling,
rock dove (pigeon), Eurasian collared-dove, and non-migratory upland game birds.

BCC
The 1988 amendment to the Fish and Wildlife Conservation Act mandates the U.S. Fish and Wildlife Service to identify species, subspecies, and populations of all migratory nongame birds that, without additional conservation actions, are likely to become
candidates for listing under the Endangered Species Act.  Birds of Conservation Concern 2008 (BCC 2008) is the most recent effort to carry out this mandate.  The overall goal of this report is to accurately identify the migratory and non-migratory
bird species (beyond those already designated as federally threatened or endangered) that represent the Service's highest conservation priorities.  BCC10, BCC11, and BCC17 designations represent inclusion on the Birds of Conservation Concern list
for Bird Conservation Region 10, 11, and 17 in Montana, respectively.

Bureau of Land Management (BLM)

BLM Sensitive Species are defined by the BLM 6840 Manual as native species found on BLM-administered lands for which the BLM has the capability to significantly affect the conservation status of the species through
management, and either: (1) there is information that a species has recently undergone, is undergoing, or is predicted to undergo a downward trend such that the viability of the species or a distinct population segment
of the species is at risk across all or a significant portion of the species range, or; (2) the species depends on ecological refugia or specialized or unique habitats on BLM-administered lands, and there is evidence that
such areas are threatened with alteration such that the continued viability of the species in that area would be at risk.

Designation Descriptions

Endangered Denotes species that are listed as Endangered under the Endangered Species Act

Threatened Denotes species that are listed as Threatened under the Endangered Species Act

Sensitive Denotes species listed as Sensitive on BLM lands

U.S. Forest Service (USFS)

Designation Descriptions

Endangered Listed as Endangered (LE) under the U.S. Endangered Species Act.

Threatened Listed as Threatened (LT) under the U.S. Endangered Species Act.

Proposed Any species that is proposed in the Federal Register to be listed under section 4 of the Act.

http://www.fws.gov/midwest/MidwestBird/EaglePermits/bagepa.html
https://www.federalregister.gov/documents/2013/11/01/2013-26061/general-provisions-revised-list-of-migratory-birds
https://www.federalregister.gov/documents/2005/03/15/05-5127/final-list-of-bird-species-to-which-the-migratory-bird-treaty-act-does-not-apply
https://www.fws.gov/migratorybirds/pdf/management/BCC2008.pdf


Candidate Those taxa for which sufficient information on biological status and threats exists to propose to list them as threatened or endangered.  We encourage their consideration in environmental planning and partnerships; however, none of the
substantive or procedural provisions of the Act apply to candidate species.

Sensitive
U.S. Forest Service Manual (2670.22) defines Sensitive Species on Forest Service lands as those for which population viability is a concern as evidenced by a significant downward trend in population or a significant downward trend in
habitat capacity.  These designations were last updated in 2011 and they apply only on USFS-administered lands with land management plans finalized prior to 2017.  Sensitive Species designations are being replaced by Species of
Conservation Concern designations on individual National Forest as revised land management plans are finalized under the 2012 planning rule.

Species of
Conservation
Concern

A species, other than federally recognized Threatened, Endangered, Proposed, or Candidate species, that is known to occur in the plan area and for which the regional forester has determined that the best available scientific information
indicates substantial concern about the species’ capability to persist over the long-term in the plan area (36 CFR 219.9).  Species of Conservation Concern replace regional forester Sensitive Species on individual National Forests as revised
land management plans are finalized under the 2012 planning rule.
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(406) 444-3019

For general questions and botany-related data requests please use the Information Request function on our website (www.mtnhp.org) or the general MTNHP contact info below.

Montana Natural Heritage Program
P.O. Box 201800
1515 E. 6th Ave.
Helena, MT 59620-1800

Phone: (406) 444-5354
Fax: (406) 444-0581
E-mail: mtnhp@mt.gov
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FERNS  AND FERN ALLI ES  ( PTERI DOPHY TA) 35 SPECI ES

SCIENTIFIC NAME
COMMON NAME

TAXA SORT OTHER NAMES
FAMILY (SCIENTIFIC)

FAMILY (COMMON)
GLOBAL
RANK

STATE
RANK USFWS USFS BLM

MNPS THREAT
CATEGORY HABITAT

Asplenium trichomanes-
ramosum
Limestone Maidenhair
Spleenwort

Asplenium viride
 

Aspleniaceae
Spleenwort Family

G5 S3     
Species Occurrences verified in these Counties: Carbon, Fergus, Flathead, Glacier, Lake, Lewis and Clark, Pondera, Teton 
State Rank Reason: S3 SOC: Asplenium trichomanes-ramosum plants are never common, grow in habitat that is limited in Montana, and occur where land
management (example: national park, wilderness) provides some protections. 

Botrychium adnatum
Adnate Moonwort

 Ophioglossaceae
Adder's-Tongue /
Moonworts

G1? S1S2    Grasslands (Fescue)
Species Occurrences verified in these Counties:  
State Rank Reason: A tentatively recognized species that has not been formally published; currently known only from northwest Montana. 

Botrychium ascendens
Upward-lobed Moonwort

 Ophioglossaceae
Adder's-Tongue /
Moonworts

G3 S3  Sensitive - Known
on Forests (FLAT,

HLC, KOOT)

 2 Various Mesic Sites

Species Occurrences verified in these Counties:  
State Rank Reason: This moonwort species is documented in Montana primarily from the northwest corner of the state. Almost all observations are on
federally-managed lands. Most occurrences are small in size and occupy roadsides or other similarly open or disturbed habitats. As such, it is vulnerable to
activities such as weed invasion, weed spraying and road maintenance. 

Botrychium campestre
Prairie Moonwort

 Ophioglossaceae
Adder's-Tongue /
Moonworts

G3G4 S1S2   4 Various Mesic Sites
Species Occurrences verified in these Counties:  
State Rank Reason: Reported from a very small number of sites in Montana. All occurrences are small with the largest population count at a single site being
approximately 2 dozen plants. All known sites are in northwest Montana. 

Botrychium crenulatum
Wavy Moonwort

Botrychium dusenii
 

Ophioglossaceae
Adder's-Tongue /
Moonworts

G3 S3  Sensitive - Known
on Forests (BD,

FLAT, HLC, KOOT,
LOLO)

 2 Various Mesic Sites

Species Occurrences verified in these Counties:  
State Rank Reason: This moonwort species is known from numerous observations in western Montana. Most populations are located on either National
Forest or State lands. Populations are generally small in size and occupy roadsides or other similarly open or disturbed habitats. As such, it is vulnerable to
activities such as weed invasion, weed spraying and road maintenance. 

Botrychium
gallicomontanum
Frenchman's Bluff
Moonwort

 Ophioglossaceae
Adder's-Tongue /
Moonworts

G2 S1S2    Grasslands (Fescue)
Species Occurrences verified in these Counties:  
State Rank Reason: A globally rare species, recently documented in Montana from Glacier National Park 

Botrychium hesperium
Western Moonwort

Botrychium
matricariifolium,
Botrychium michiganense
[in part]
 

Ophioglossaceae
Adder's-Tongue /
Moonworts

G4 S3  Sensitive - Known
on Forests (BD,
FLAT, KOOT)

 2 Various Mesic Sites

Species Occurrences verified in these Counties:  
State Rank Reason: This moonwort species is known from 25-30 extant sites in western Montana, mostly in Glacier National Park or on National Forest
lands. Many sites are poorly documented in terms of population size or are small in size, though several sites have been observed with >100 plants. Many
populations occur on roadsides or other similarly open or disturbed habitats. As such, the species is vulnerable to activities such as weed invasion, weed
spraying and road maintenance. 

Botrychium lanceolatum
Lanceleaf Moonwort

 Ophioglossaceae
Adder's-Tongue /
Moonworts

G5 S3     
Species Occurrences verified in these Counties:  
State Rank Reason: Reported from approximately two dozen sites. Population levels are poorly documented. As this species was not previously tracked in
the state, it may be under-reported. 

Botrychium lineare
Linearleaf Moonwort

Slender Moonwort Ophioglossaceae
Adder's-Tongue /
Moonworts

G3 S1S2   4 Various Mesic Sites
Species Occurrences verified in these Counties:  
State Rank Reason: This moonwort species is known to occur in western Montana from 6 locations, 5 of which are on federally-managed lands and the
remaining site is located in a tribal wilderness area. However, occurrences are generally small in size and occupy roadsides or other similarly open or
disturbed habitats. As such, it is vulnerable to activities such as weed invasion, weed spraying and road maintenance. 

Species of Concern
442 Species
All Records (no filtering)

http://fieldguide.mt.gov/?elcode=PPASP02250
http://fieldguide.mt.gov/?elcode=PPASP02250
http://fieldguide.mt.gov/displaySpecies.aspx?family=Aspleniaceae
http://fieldguide.mt.gov/?elcode=PPOPH01210
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ophioglossaceae
http://fieldguide.mt.gov/?elcode=PPOPH010S0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ophioglossaceae
http://fieldguide.mt.gov/?elcode=PPOPH010W0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ophioglossaceae
http://fieldguide.mt.gov/?elcode=PPOPH010L0
http://fieldguide.mt.gov/?elcode=PPOPH010L0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ophioglossaceae
http://fieldguide.mt.gov/?elcode=PPOPH01150
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ophioglossaceae
http://fieldguide.mt.gov/?elcode=PPOPH010Q0
http://fieldguide.mt.gov/?elcode=PPOPH010Q0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ophioglossaceae
http://fieldguide.mt.gov/?elcode=PPOPH01070
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ophioglossaceae
http://fieldguide.mt.gov/?elcode=PPOPH01120
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ophioglossaceae


Botrychium
michiganense
Michigan Moonwort

Botrychium hesperium s.l.
 

Ophioglossaceae
Adder's-Tongue /
Moonworts

G3 S2    Various Mesic Sites
Species Occurrences verified in these Counties:  
State Rank Reason: This species recently has been split from B. hesperium, although it has not yet been formally published (Donald Farrar, Iowa State
Univeristy). Some of the sites for B. hesperium almost certainly belong here. See B. hesperium for additional information on habitat and characteristics
which are very similar.

This enity would be included within the concept of B. hesperium as used by the Forest Service on their Sensitive species list. 

Botrychium pallidum
Pale Moonwort

 Ophioglossaceae
Adder's-Tongue /
Moonworts

G3 S1S2   2 Grasslands (Fescue)
Species Occurrences verified in these Counties:  
State Rank Reason: Reported from a very small number of sites in Montana. All occurrences are small with the largest population count at a single site being
approximately 30 plants. All known sites are in northwest Montana. 

Botrychium paradoxum
Peculiar Moonwort

 Ophioglossaceae
Adder's-Tongue /
Moonworts

G3G4 S3  Sensitive - Known
on Forests (BD,

FLAT, HLC, KOOT)
Sensitive -

Suspected on
Forests (LOLO)

 2 Meadows (Mesic
Montane/Subalpine)

Species Occurrences verified in these Counties:  
State Rank Reason: This moonwort species is known to occur in western Montana from over two dozen extant occurrences, almost all of which are on
federally-managed lands. Many occurrences are small in size and occupy mesic meadows and bunchgrass communities. Potential impacts to the these sites
include livestock grazing, weed invasion and recreational uses. Though some threats exist to individual occurrences, the species as a whole is not highly
threatened by any single or combination of potential impacts in the state. 

Botrychium
pedunculosum
Stalked Moonwort

 Ophioglossaceae
Adder's-Tongue /
Moonworts

G3G4 S2  Sensitive - Known
on Forests (FLAT,

KOOT)

 3 Forests (Mesic
bottmlands)/Open sites

Species Occurrences verified in these Counties:  
State Rank Reason: This moonwort species is known to occur in western Montana from approximately a dozen extant occurrences, almost all of which are
on National Forest lands. Many occurrences are small in size and occupy western redcedar forests and roadsides or other similarly open or disturbed
habitats. Several site records are based upon specimen collections with no available population data; almost all other sites have population counts with <10
plants observed. One site has been observed with >100 plants. Sites could be negatively impacted by timber harvesting or road-related activities. 

Botrychium pinnatum
Northern Moonwort

Botrychium boreale ssp.
obtusilobum
 

Ophioglossaceae
Adder's-Tongue /
Moonworts

G5 S3     
Species Occurrences verified in these Counties:  

Botrychium simplex
Least Moonwort

 Ophioglossaceae
Adder's-Tongue /
Moonworts

G5 S2     
Species Occurrences verified in these Counties:  

Botrychium sp. (SOC)
Moonworts (SOC)

 Ophioglossaceae
Adder's-Tongue /
Moonworts

G1G3 S1S3     
Species Occurrences verified in these Counties: Deer Lodge, Flathead, Glacier, Granite, Jefferson, Lake, Lewis and Clark, Lincoln, Missoula, Park,
Pondera, Powell, Ravalli, Sanders, Sweet Grass, Teton 
State Rank Reason: This is a general record for Botrychium species tracked by MTNHP. MTNHP tracks and maintains observation data for all Botrychium
species in the state excluding B. multifidum and B. virginianum which are fairly common and readily identifiable from all other Botrychiums. Global and State
Ranks for this record are placeholders only to allow Botrychium SOC to appear in searches using global and state ranks. For information pertinent to
specific Botrychium species, please see the individual species' accounts. 

Botrychium spathulatum
Spoon-leaf Moonwort

 Ophioglossaceae
Adder's-Tongue /
Moonworts

G3 S1    Forests (Mesic
bottmlands)/Open sites

Species Occurrences verified in these Counties:  
State Rank Reason: One of the rarest moonwort species in Montana, currently reported from 2 sites in northwest Montana. Population levels at these sites
are undocumented. 

Botrychium tunux
Moosewort

 Ophioglossaceae
Adder's-Tongue /
Moonworts

G3G4 S1     
Species Occurrences verified in these Counties:  
State Rank Reason: A globally rare species, recently documented in Montana from Glacier National Park. 

Botrychium yaaxudakeit
Yakutat Moonwort

 Ophioglossaceae
Adder's-Tongue /
Moonworts

G3G4 S1    Open sites (mesic)
Species Occurrences verified in these Counties:  
State Rank Reason: A globally rare species, recently documented in Montana from Glacier National Park. 

Cryptogramma
cascadensis
Cascade Rockbrake

 Pteridaceae
Maidenhair Fern Family

G5 S3     
Species Occurrences verified in these Counties: Lincoln, Missoula, Ravalli, Sanders 
State Rank Reason: Cryptogramma cascadensis is known from 11 locations in western Montana, of which 2 locations are poorly defined and considered
historical, 5 locations occur in Wilderness areas, and the remaining 4 locations occur on U.S. Forest Service lands. Although the fern is thought to be
undercollected and could be more common, current population and location data is needed to remove this plant from the Species of Concern list. 

http://fieldguide.mt.gov/?elcode=PPOPH01200
http://fieldguide.mt.gov/?elcode=PPOPH01200
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ophioglossaceae
http://fieldguide.mt.gov/?elcode=PPOPH01130
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ophioglossaceae
http://fieldguide.mt.gov/?elcode=PPOPH010J0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ophioglossaceae
http://fieldguide.mt.gov/?elcode=PPOPH010T0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ophioglossaceae
http://fieldguide.mt.gov/?elcode=PPOPH010V0
http://fieldguide.mt.gov/?elcode=PPOPH010V0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ophioglossaceae
http://fieldguide.mt.gov/?elcode=PPOPH010E0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ophioglossaceae
http://fieldguide.mt.gov/?elcode=PPOPH01000
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ophioglossaceae
http://fieldguide.mt.gov/?elcode=PPOPH01140
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ophioglossaceae
http://fieldguide.mt.gov/?elcode=PPOPH01240
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ophioglossaceae
http://fieldguide.mt.gov/?elcode=PPOPH01180
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ophioglossaceae
http://fieldguide.mt.gov/?elcode=PPADI0B040
http://fieldguide.mt.gov/displaySpecies.aspx?family=Pteridaceae


Dryopteris cristata
Crested Shieldfern

 Dryopteridaceae
Wood Fern Family

G5 S3  Sensitive - Known
on Forests (BRT,

FLAT, KOOT, LOLO)

 3 Wetland/Riparian

Species Occurrences verified in these Counties: Flathead, Lake, Lincoln, Missoula, Ravalli 
State Rank Reason: Rare to uncommon in Montana where it is known from scattered occurrences across the western portion of the state. Most
documented occurrences are on National Forest lands, though State Trust Lands and private lands also host significant populations. 

Equisetum palustre
Marsh Horsetail

 Equisetaceae
Horsetails

G5 S3     
Species Occurrences verified in these Counties: Beaverhead, Flathead, Glacier, Lake, Lincoln, Madison, Missoula, Ravalli, Sanders 
State Rank Reason: Equisetum palustre is known from a small number of sites in seven counties of western Montana. 

Equisetum pratense
Meadow Horsetail

 Equisetaceae
Horsetails

G5 S2     
Species Occurrences verified in these Counties: Cascade, Chouteau, Flathead, Judith Basin, Lincoln, Madison, Meagher, Powell, Ravalli, Teton 
State Rank Reason: Equisetum pratense has accurately been identified to occur in a few places within three counties of Montana. This species can be
easily mis-identified. Specimens deposited in herbaria outside of Montana will need to be examined before it can be demonstrated that this plant is more
widely distributed. 

Isoetes echinospora
Spiny-spore Quillwort

Isoetes tenella
 

Isoetaceae
Quillworts

G5 S3    feshwater lakes
Species Occurrences verified in these Counties: Flathead, Lake, Madison, Missoula, Ravalli, Sanders 
State Rank Reason: Isoetes echinospora is known from 8 occurrences scattered in western Montana. At one occurrence, the species has been observed in
1940, 1967, and 1998 indicating persistence. However, current survey work is needed to document locations, population sizes, and threats. 

Isoetes howellii
Howell's Quillwort

 Isoetaceae
Quillworts

G4G5 S3    feshwater lakes
Species Occurrences verified in these Counties: Flathead, Glacier, Lake, Missoula 
State Rank Reason: Isoetes howellii is known from about 5 locations in Northwestern Montana. Based on limited information threats appear to be minimal,
but survey work to document locations, population sizes, and threats is greatly needed. 

Isoetes occidentalis
Western Quillwort

Isoetes lacustris var.
paupercula
 

Isoetaceae
Quillworts

G4G5 S1    feshwater lakes
Species Occurrences verified in these Counties: Flathead, Missoula 
State Rank Reason: Isoetes occidentalis is known from two locations in northwest Montana. Survey work to identify other locations, document population
sizes, and determine threats is greatly needed. 

Lycopodium
dendroideum
Treelike Clubmoss

Lycopodium obscurum var.
dendroideum,
Dendrolycopodium
dendroideum
 

Lycopodiaceae
Club-moss (Lycopod)
Family

G5 S2  Sensitive - Known
on Forests (KOOT)

Sensitive -
Suspected on
Forests (FLAT)

 3 Forests (Mesic valley and
montane)

Species Occurrences verified in these Counties: Flathead, Glacier, Lewis and Clark, Lincoln 
State Rank Reason: Rare in Montana where the species has been documented from only a few sites in the northwest corner of the state. Trend data are
unavailable. Known populations do not appear to be immediately threatened by any activities. Populations may be susceptible to negative impacts from fire. 

Lycopodium inundatum
Northern Bog Clubmoss

Lycopodiella inundata
 

Lycopodiaceae
Club-moss (Lycopod)
Family

G5 S2  Sensitive - Known
on Forests (FLAT)

Sensitive -
Suspected on
Forests (KOOT)

 3 Fens

Species Occurrences verified in these Counties: Flathead, Missoula 
State Rank Reason: Rare in Montana where it is known from only a few occurrences in the western portion of the state. Trend data are unavailable. One
population may be negatively impacted or extirpated in the future by proposed activities and all populations are susceptible to changes in hydrology. 

Lycopodium lagopus
Running-pine

Lycopodium clavatum var.
lagopus
 

Lycopodiaceae
Club-moss (Lycopod)
Family

G5 S2  Sensitive - Known
on Forests (KOOT)

Sensitive -
Suspected on
Forests (FLAT)

 3 Alpine

Species Occurrences verified in these Counties: Flathead, Glacier, Lincoln 
State Rank Reason: Rare in Montana. Currently known from two occurrences in the northwest portion of the state. Trend data are unavailable. The known
sites do not appear likely to be negatively impacted or threatened from human activity at the current time. 

Marsilea oligospora
Pepperwort

 Marsileaceae
Water-Clover Family

G5 S2     
Species Occurrences verified in these Counties: Lake 
State Rank Reason: Marsilea oligospora has relatively recently been segregated from Marsilea vestita (FNA 1993). It is quite common around Ninepipes
National Wildlife Refuge, but has not been documented elsewhere in Montana. Observation data is greatly needed to further assess its distribution and
viability in Montana. 

Ophioglossum pusillum
Adder's Tongue

Ophioglossum vulgatum
[misapplied]
 

Ophioglossaceae
Adder's-Tongue /
Moonworts

G5 S3  Sensitive - Known
on Forests (FLAT,

KOOT)

 3 Fens, Wet meadows

http://fieldguide.mt.gov/?elcode=PPDRY0A090
http://fieldguide.mt.gov/displaySpecies.aspx?family=Dryopteridaceae
http://fieldguide.mt.gov/?elcode=PPEQU01050
http://fieldguide.mt.gov/displaySpecies.aspx?family=Equisetaceae
http://fieldguide.mt.gov/?elcode=PPEQU01060
http://fieldguide.mt.gov/displaySpecies.aspx?family=Equisetaceae
http://fieldguide.mt.gov/?elcode=PPISO01040
http://fieldguide.mt.gov/?elcode=PPISO01040
http://fieldguide.mt.gov/displaySpecies.aspx?family=Isoetaceae
http://fieldguide.mt.gov/?elcode=PPISO01080
http://fieldguide.mt.gov/displaySpecies.aspx?family=Isoetaceae
http://fieldguide.mt.gov/?elcode=PPISO01110
http://fieldguide.mt.gov/?elcode=PPISO01110
http://fieldguide.mt.gov/displaySpecies.aspx?family=Isoetaceae
http://fieldguide.mt.gov/?elcode=PPLYC010B0
http://fieldguide.mt.gov/?elcode=PPLYC010B0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Lycopodiaceae
http://fieldguide.mt.gov/?elcode=PPLYC03060
http://fieldguide.mt.gov/?elcode=PPLYC03060
http://fieldguide.mt.gov/displaySpecies.aspx?family=Lycopodiaceae
http://fieldguide.mt.gov/?elcode=PPLYC011K0
http://fieldguide.mt.gov/?elcode=PPLYC011K0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Lycopodiaceae
http://fieldguide.mt.gov/?elcode=PPMAR010B0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Marsileaceae
http://fieldguide.mt.gov/?elcode=PPOPH020F0
http://fieldguide.mt.gov/?elcode=PPOPH020F0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ophioglossaceae


GY MNOSPERM ( CONI FERS ) 1  SPECI ES

FLOWERI NG PLANTS  -  DI COTS  ( MAGNOLI OPS I DA) 247 SPECI ES

Species Occurrences verified in these Counties: Flathead, Lake, Lincoln, Missoula 
State Rank Reason: Rare in Montana, where it is known from a couple dozen fens and wet meadows in the northwest corner of the state. Its viability in the
state generally does not appear to be at risk from any human-caused impacts at this time. 

Phegopteris connectilis
Northern Beechfern

Thelypteris phegopteris
 

Thelypteridaceae
Beechfern-Marsh Fern
Family

G5 S2S3  Sensitive - Known
on Forests (KOOT)

Sensitive -
Suspected on
Forests (FLAT)

 2 Forests (Mesic valley to
subalpine)

Species Occurrences verified in these Counties: Flathead, Glacier, Lincoln, Sanders 
State Rank Reason: Rare in Montana where it is known from the extreme northwest corner of the state to Glacier National Park. Past timber harvesting
likely led to declines in the species' abundance and distribution. Invasive weeds (Orange and Meadow Hawkweeds), proposed mining activity, timber
harvesting and fires all have the potential to detrimentally impact the species in the future. 

Polystichum
kruckebergii
Kruckeberg's Swordfern

Kruckeberg's Hollyfern Dryopteridaceae
Wood Fern Family

G4 S2S3    Alpine
Species Occurrences verified in these Counties: Deer Lodge, Flathead, Gallatin, Lake 
State Rank Reason: Sparsely distributed across western Montana on alpine and subalpine cliffs and talus slopes. Very little data are available for the
locations in Montana, though the habitats occupied by the species are not generally impacted by human activities or disturbance. Additional survey and
monitoring data are needed. 

Polystichum scopulinum
Mountain Swordfern

Mountain Hollyfern Dryopteridaceae
Wood Fern Family

G4 S1S2    Rock Crevices
Species Occurrences verified in these Counties: Ravalli, Sanders 
State Rank Reason: Only two known locations from western Montana. Very little data are available for the known occurrences. Additional surveys are
needed. 

Selaginella selaginoides
Northern Spikemoss

 Selaginellaceae
Spike-mosses

G5 S2S3   3 Wet, mossy soil
(montane/subalpine)

Species Occurrences verified in these Counties: Beaverhead, Deer Lodge, Granite, Madison 
State Rank Reason: Rare in Montana, where it is known from a few occurrences from the southwest portion of the state. Little survey data are available
for known occurrences. 

SCIENTIFIC NAME
COMMON NAME

TAXA SORT OTHER NAMES
FAMILY (SCIENTIFIC)

FAMILY (COMMON)
GLOBAL
RANK

STATE
RANK USFWS USFS BLM

MNPS THREAT
CATEGORY HABITAT

Pinus albicaulis
Whitebark Pine

 Pinaceae
Fir / Hemlock / Larch /
Pine / Spruce

G3G4 S3 C Candidate on
Forests (BD, BRT,
CG, FLAT, HLC,
KOOT, LOLO)

SENSITIVE  Subalpine forest, timberline

Species Occurrences verified in these Counties: Beaverhead, Broadwater, Carbon, Cascade, Deer Lodge, Fergus, Flathead, Gallatin, Glacier, Granite,
Jefferson, Judith Basin, Lake, Lewis and Clark, Liberty, Lincoln, Madison, Meagher, Mineral, Missoula, Park, Pondera, Powell, Ravalli, Sanders, Silver Bow,
Stillwater, Sweet Grass, Teton, Toole, Wheatland 
State Rank Reason: Whitebark pine is a common component of subalpine forests and a dominant species of treeline and krummholtz habitats. It occurs in
almost all major mountain ranges of western and central Montana. Populations of whitebark pine in Montana and across most of western North America have
been severely impacted by past mountain pine beetle outbreaks and by the introduced pathogen, white pine blister rust. The results of which have been
major declines in whitebark pine populations across large areas of its range. Additionally, negative impacts associated with encroachment and increased
competition from other trees, primarily subalpine fir have occurred as a result of fire suppression in subalpine habitats. 

SCIENTIFIC NAME
COMMON NAME

TAXA SORT OTHER NAMES
FAMILY (SCIENTIFIC)

FAMILY (COMMON)
GLOBAL
RANK

STATE
RANK USFWS USFS BLM

MNPS THREAT
CATEGORY HABITAT

Adoxa moschatellina
Musk-root

 Adoxaceae
Moschatel Family

G5 S3  Sensitive - Known
on Forests (BD, CG,

LOLO)

  Rock/Talus

Species Occurrences verified in these Counties: Carbon, Cascade, Granite, Jefferson, Madison, Meagher, Park, Stillwater 
State Rank Reason: Sparsely distributed across southwest Montana. Populations are generally small, though they occur in habitats not generally impacted
by human disturbance or invasive weeds. Building of roads and trails may potentially impact populations. 

Agastache cusickii
Cusick's Horsemint

 Lamiaceae
Mints

G3G4 S2S3  Sensitive - Known
on Forests (BD)

SENSITIVE  Rock/Talus

http://fieldguide.mt.gov/?elcode=PPTHE02010
http://fieldguide.mt.gov/?elcode=PPTHE02010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Thelypteridaceae
http://fieldguide.mt.gov/?elcode=PPDRY0R0C0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Dryopteridaceae
http://fieldguide.mt.gov/?elcode=PPDRY0R0N0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Dryopteridaceae
http://fieldguide.mt.gov/?elcode=PPSEL01110
http://fieldguide.mt.gov/displaySpecies.aspx?family=Selaginellaceae
http://fieldguide.mt.gov/?elcode=PGPIN04010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Pinaceae
http://fieldguide.mt.gov/?elcode=PDADO01010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Adoxaceae
http://fieldguide.mt.gov/?elcode=PDLAM03030
http://fieldguide.mt.gov/displaySpecies.aspx?family=Lamiaceae


Species Occurrences verified in these Counties: Beaverhead 
State Rank Reason: This species is known in Montana from only a few locations in the Tendoy and Beaverhead Mountains. The steeply sloping habitat and
relative remoteness of most populations minimizes its vulnerability to grazing and timber harvest -- the principle current land uses. However, these slopes
can be vulnerable to destabilization if impacted by activities such as mining or road maintenance; the largest occurrence is in an area that is quarried for
rock/gravel. 

Ageratina occidentalis
Western Joepye-weed

Eupatorium occidentale
Western Boneset 

Asteraceae
Aster/Sunflowers

G4 S2  Sensitive - Known
on Forests (BRT)

Sensitive -
Suspected on

Forests (BD, KOOT,
LOLO)

  Rock/Talus

Species Occurrences verified in these Counties: Beaverhead, Lewis and Clark, Mineral, Ravalli, Teton 
State Rank Reason: This peripheral species in Montana is known from a handful of small to large populations in the extreme western part of the state. Minor
impacts associated with a rock quarry at one location and rock climbing at another site are possible. Otherwise, few threats have been documented for the
species in Montana. 

Almutaster pauciflorus
Alkali Marsh Aster

Aster pauciflorus
 

Asteraceae
Aster/Sunflowers

G4 S1    mesic grasslands
Species Occurrences verified in these Counties: Richland, Sheridan, Valley, Wheatland 
State Rank Reason: Almutaster pauciflorus was first documented in 1988, and is now known from five sites in central and northeastern Montana. It grows
in wet meadows or calcareous soil of fens within the plains. 

Alnus rubra
Red Alder

 Betulaceae
Birch/Alder

G5 S2S3   3 Forest (Mesic)
Species Occurrences verified in these Counties: Flathead, Lincoln, Sanders 
State Rank Reason: Rare in Montana, where it occurs only in the extreme western portion of the state. The species is at the eastern end of its range in
the state. 

Ammannia robusta
Scarlet Ammannia

Ammannia coccinea ssp.
robusta
 

Lythraceae
Loosestrife Family

G5 S2    Wetland/Riparian
Species Occurrences verified in these Counties: Park, Phillips, Rosebud, Valley, Yellowstone 
State Rank Reason: Known from a few extant populations and a historical collection in northeastern Montana. Likely occurs in additional wetlands in
Montana east of the Continental Divide, though many of these would be on private lands and are unlikely to be surveyed for its presence. 

Amorpha canescens
Lead Plant

 Fabaceae
Pea Family

G5 SH    Prairie
Species Occurrences verified in these Counties: Carter, Rosebud 
State Rank Reason: Known from three historical collections from southeast Montana. 

Antennaria densifolia
Dense-leaved Pussytoes

 Asteraceae
Aster/Sunflowers

G3G4 S1  Sensitive - Known
on Forests (BD)

  Alpine

Species Occurrences verified in these Counties: Deer Lodge, Granite, Ravalli 
State Rank Reason: Known from one high elevation site in the Anaconda-Pintler Wilderness on the border of Deerlodge and Granite counties. The single
occurrence is in a designated wilderness, which should protect it from most human-caused disturbance. However, it is susceptible to trail-building and
maintenance activities. 

Aquilegia brevistyla
Short-styled Columbine

 Ranunculaceae
Buttercup Family

G5 S2S3  Sensitive - Known
on Forests (CG,

HLC)

  Forest (Mesic)

Species Occurrences verified in these Counties: Judith Basin 
State Rank Reason: See rank details. 

Aquilegia formosa
Sitka Columbine

 Ranunculaceae
Buttercup Family

G5 S3    Forest (Mesic)
Species Occurrences verified in these Counties: Beaverhead, Madison, Park 
State Rank Reason: Known from several areas in southwest Montana. However, only four of these are large, high quality populations. Effects of human
disturbance, such as logging, on the species are uncertain. 

Arctostaphylos patula
Greenleaf Manzanita

Arctostaphylos x media
 

Ericaceae
Heath Family

G4 S1   1 Forest (Montane)
Species Occurrences verified in these Counties: Lake, Ravalli, Sanders 
State Rank Reason: Known from two or three seperate locations in Montana. Population sizes are very small and are susceptible to the negative effects
associated with such. Additional negative impacts from timber harvesting, invasive weeds and development are possible.

Primarily a species of the Great Basin and California, and disjunct in Montana. Not known from either Idaho or Wyoming. 

Artemisia tilesii
Tilesius Wormwood

 Asteraceae
Aster/Sunflowers

G5 S3    grassland, meadows
Species Occurrences verified in these Counties: Glacier, Lake, Lewis and Clark, Ravalli, Sweet Grass 
State Rank Reason: Artemisia tilesii is known from seven locations located at higher elevations in western Montana. This species can be difficult to
separate from Artemisia ludoviciana and A. michauxiana. Survey work to identify occurrences, determine population sizes, and assess threats is greatly
needed before re-evaluating its status. 

Asclepias incarnata
Swamp Milkweed

 Asclepiadaceae
Milkweeds

G5 S1?    Wetland/Riparian
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Species Occurrences verified in these Counties: Carbon, Wibaux 
State Rank Reason: Known in Montana from Carbon County. One of the known sites is likely extirpated. Additional information is needed on the species'
distribution, abundance, potential trends and threats within Montana. 

Asclepias ovalifolia
Ovalleaf Milkweed

 Asclepiadaceae
Milkweeds

G5? S1S2  Sensitive - Known
on Forests (CG)

  Prairie

Species Occurrences verified in these Counties: Carter, Rosebud, Sheridan 
State Rank Reason: Known in the state from two sites in extreme eastern Montana. Additional information on population levels, threats and trends are
needed. 

Asclepias stenophylla
Narrowleaf Milkweed

 Asclepiadaceae
Milkweeds

G4G5 S2    Sandy sites
Species Occurrences verified in these Counties: Carter, Rosebud 
State Rank Reason: In Montana, Asclepias stenophylla is known from only a few occurrences in two southeastern counties. So far, surveys in Montana
have documented a total population that numbers only several hundred plants. Trends are unknown. 

Astragalus aretioides
Sweetwater Milkvetch

Astragalus sericoleucus
var. aretioides, Orophaca
aretioides
 

Fabaceae
Pea Family

G4 S2S3   3 Exposed ridges and slopes
Species Occurrences verified in these Counties: Big Horn, Carbon 
State Rank Reason: Sweetwater milkvetch is a reginal regional endemic from Montana south through Wyoming to Colorado and Utah, known in Montana
only from exposed ridges and outcrops in the Pryor Mountains / Bighorn Canyon area. Threats to the species' viability in Montana appear to be minimal.
Trend data are unavailable. 

Astragalus barrii
Barr's Milkvetch

 Fabaceae
Pea Family

G3 S3  Sensitive - Known
on Forests (CG)

 2 Sparsely vegetated knobs
and buttes

Species Occurrences verified in these Counties: Big Horn, Carbon, Carter, Powder River, Rosebud 
State Rank Reason: Barr's Milkvetch is endemic to southwestern South Dakota, northeastern Wyoming, Nebraska and southeastern Montana. In Montana,
it is known from numerous watersheds, several of which contain large, expansive populations. The habitat occupied by this species is not typically suitable
for grazing, and the location of its habitat makes it less vulnerable to all but large-scale developments. Proposed resource extraction in southeast Montana
may eventually impact the species. Invasive weeds have the potential to be a threat but currently are not posing problems to the species. 

Astragalus ceramicus
Pottery Milkvetch

 Fabaceae
Pea Family

G4 S3    sandy sites, sand dunes
Species Occurrences verified in these Counties:  
State Rank Reason: Astragalus ceramicus is found in Beaverhead County and in the eastern-most counties of Montana. Populations represent two
varieties which together are known from about 25 occurrences observed between 1903 and 2005. Plants grow in sand, very sandy soil of sandhills, or below
sandstone outcrops which in Montana represent specialized habitats. Most sites have not been revisited since the 1980s to 1990s; therefore, current data
on locations, population sizes, and threats is greatly needed. 

Astragalus ceramicus
var. apus
Painted Milkvetch

 Fabaceae
Pea Family

G4T3 S1S2  SENSITIVE 2 sandy sites, sand dunes
Species Occurrences verified in these Counties: Beaverhead 
State Rank Reason: Astragalus ceramicus variety apus is known only from the upper Snake River Plains of southeast Idaho and adjacent Montana, where it
is restricted to the Centennial Valley of Beaverhead County. The disruption of natural disturbance regimes, including fire, ungulate grazing and pocket
gopher activity, can lead to dune stabilization, reducing the extent of blowout areas with early successional vegetation, upon which this species depends.
Portions of its habitat lie on private or public lands without sensitive species management policies in place. 

Astragalus ceramicus
var. filifolius
Pottery Milkvetch

 Fabaceae
Pea Family

G4T4 S3    sandy sites, sand dunes
Species Occurrences verified in these Counties: Big Horn, Carter, Dawson, Powder River, Sheridan 
State Rank Reason: Astragalus ceramicus variety filifolius is associated with sandy soils of the sandhills and sandstone outcrops in eastern Montana. It is
known from about 20 occurrences observed mostly from 1983 to 2000. Some populations occur in State Parks. The Flora of the Great Plains (1986)
considered it rare for the region except in the Nebraska sandhill area where it was somewhat common. Based on aging data, limited distribution, and an
association to specific habitat types it is considered a Species of Concern. Current data on locations, populations sizes, and threats is greatly needed. 

Astragalus convallarius
Lesser Rushy Milkvetch

Astragalus diversifolius
[misapplied]
 

Fabaceae
Pea Family

G5 S3   2 Grasslands (Intermountain)
Species Occurrences verified in these Counties: Beaverhead, Broadwater, Jefferson, Lewis and Clark 
State Rank Reason: The distribution of A. convallarius in Montana is limited to two disjuct localities in the state: the Helena Valley vicinity and an area in
extreme southwest Montana in Beaverhead County. The species has been and continues to be negatively impacted by development in the Helena area. Past
development in the Helena Valley likely eliminated extensive areas of previously occupied habitat resulting in the more fragmented distribution seen today.
The grassland habitats this species occupies are also being invaded by several noxious weeds, partcularly in the Helena vicinity. However, the species
appears to tolerate some levels of disturbance and degradation of habitat quality. Several large occurrences are presently known and some areas of
potentially suitable habitat remain unsurveyed. 

Astragalus geyeri
Geyer's Milkvetch

 Fabaceae
Pea Family

G4 S2   3 Sandy sites
Species Occurrences verified in these Counties: Carbon, Garfield 
State Rank Reason: Geyer's milkvetch has a very limited distribution in Montana, primarily limited to Carbon County. Size of the population in Montana is
estimated to be in the thousands, but population levels likely fluctuate significantly from year to year. Approximately half the populations occur entirely or
partially on federally managed lands. 

Astragalus grayi
Gray's Milkvetch

 Fabaceae
Pea Family

G4? S2S3  SENSITIVE  Sagebrush-Grassland
Species Occurrences verified in these Counties: Carbon, Fergus 
State Rank Reason: Rare in the state. Locally restricted to Carbon and Big Horn counties. Population levels, trends and threats to the species are poorly
documented. Additional information is needed for the species within Montana. 
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Astragalus
lackschewitzii
Lackschewitz' Milkvetch

 Fabaceae
Pea Family

G2G3 S2S3  Sensitive - Known
on Forests (HLC)

Sensitive -
Suspected on
Forests (FLAT)

 3 Alpine

Species Occurrences verified in these Counties: Pondera, Teton 
State Rank Reason: Montana endemic restricted to high elevation, gravelly and rocky slopes and ridges. Several of the known occurrences are in
designated wilderness and the habitats occupied by the species are not generally subject to human disturbance. 

Astragalus oreganus
Wind River Milkvetch

 Fabaceae
Pea Family

G4? S2   1 Sandy sites/Sagebrush-
Grassland

Species Occurrences verified in these Counties: Carbon 
State Rank Reason: Wind River milkvetch is a regional endemic known in Montana only from southern Carbon County. Although populations are relatively
large, there are few known occurrences in the state and negative impacts or potential impacts to the species from livestock grazing, ORV use and
extractive industries have been noted. 

Astragalus racemosus
Raceme Milkvetch

 Fabaceae
Pea Family

G5 S2S3   3 Grasslands (Clay soils)
Species Occurrences verified in these Counties: Carter, Fallon, Missoula 
State Rank Reason: Raceme milkvetch occurs near the margin of its range in Montana, where several, mostly small populations have been found in Carter
and Fallon counties. Its response to grazing is unknown, however it accumulates selenium and may be toxic to livestock. Accurate population and trend
data are lacking. 

Astragalus scaphoides
Bitterroot Milkvetch

 Fabaceae
Pea Family

G3 S3  Sensitive - Known
on Forests (BD)

SENSITIVE 3 Sagebrush-grassland

Species Occurrences verified in these Counties: Beaverhead, Granite 
State Rank Reason: Bitterroot milkvetch occurs only in Lemhi County, Idaho and Beaverhead County, Montana. In Montana, the documented occurrences
are confined to an area from the Grasshopper Creek drainage south to the Tendoy Mountains. The total number of individual plants has been estimated in
the tens of thousands, but occupied habitat is likely less than 700 acres. 

Astragalus terminalis
Railhead Milkvetch

 Fabaceae
Pea Family

G3 S2S3  SENSITIVE 3 Sagebrush steppe
Species Occurrences verified in these Counties: Beaverhead, Gallatin, Madison 
State Rank Reason: Astragalus terminalus is a regional endemic known from southwest Montana, east-central Idaho and northwest Wyoming. In Montana
it is documented from Beaverhead County and the Upper Madison River Valley. The species appears to be vulnerable to intensive grazing and competition
from noxious weeds, at least in low-elevation areas. 

Athysanus pusillus
Sandweed

 Brassicaceae
Mustards

G4 S1S2  Sensitive - Known
on Forests (BRT)

Sensitive -
Suspected on
Forests (LOLO)

 1 Rock/talus-Mesic

Species Occurrences verified in these Counties: Ravalli, Sanders 
State Rank Reason: Known in Montana from a limited area of the Bitterroot Mountains. Only three occurrences have a large number of indivuals and
several occurrences have populations of spotted knapweed and/or cheatgrass established. Invasive weeds may threaten the long-term viability of the
species in Montana. 

Atriplex truncata
Wedge-leaf Saltbush

 Amaranthaceae
Amaranth (Pigweed) Family

G5 S3   3 Wetland/Riparian
Species Occurrences verified in these Counties: Beaverhead, Deer Lodge, Jefferson, Lake, Lewis and Clark, Madison, Park, Powell 
State Rank Reason: Known from two extent occurrences; one in the Centennial Valley and the other near Warm Springs. Also, known historically from four
collections in the western half of the state. Additional population and trend data are needed to better evaluate the species' vulnerability. 

Bacopa rotundifolia
Roundleaf Water-hyssop

 Plantaginaceae
Plantain Family

G5 S3?   3 Wetland/Riparian
Species Occurrences verified in these Counties: Cascade, Fergus, Garfield, Phillips, Powder River, Yellowstone 
State Rank Reason: A rare species known in Montana from only a few observations in the central and eastern portions of the state. However, the species
is widely distributed and appears tolerant of brackish waters as well as some degree of nutrient enrichment. As such, it is unclear to what extent the
species' viability is at risk in the state and whether it responds negatively to human-induced impacts to water quality. Additional populations of the species
are likely to occur in Montana. 

Balsamorhiza hookeri
Hooker's Balsamroot

Balsamorhiza hispidula
 

Asteraceae
Aster/Sunflowers

G5 S3   3 Sagebrush-grassland
Species Occurrences verified in these Counties: Beaverhead, Deer Lodge 
State Rank Reason: Known in Montana only from the vicinity of Monida and within the Mount Haggin WMA. 

Berberis nervosa
Longleaf Oregon-grape

Mahonia nervosa
 

Berberidaceae
Barberries

G5 S1     
Species Occurrences verified in these Counties: Sanders 
State Rank Reason: Berberis nervosa is disjunct in northern Idaho. In Montana it is known from 2-3 locations in Sanders County, of which one population in
2001 is reported to have over 1,000 plants. Additional data on locations and population sizes are greatly needed. 

Bidens beckii
Beck Water-marigold

Megalodonta beckii
 

Asteraceae
Aster/Sunflowers

G5 S2  Sensitive - Known
on Forests (FLAT,

KOOT, LOLO)

 3 Aquatic
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Species Occurrences verified in these Counties: Broadwater, Flathead, Lake, Lincoln, Missoula 
State Rank Reason: Known from ten occurrences in the western valleys of the state, including 6 moderate to large populations and one historical
occurrence from Salmon Lake dating to 1937. However, the species may be more abundant in the state than what current data suggests. Threats and
impacts to populations in Montana include boating activity, lake shore development, aquatic weeds and use of aquatic herbicides. 

Boechera demissa
Daggett Rockcress

Arabis demissa
 

Brassicaceae
Mustards

G5 S1S3   3 Open woodland and
sagebrush steppe

Species Occurrences verified in these Counties: Carbon 
State Rank Reason: Daggett rockcress is at the northern edge of its range in Montana, where it is known only from the vicinity of the Pryor Mountains and
adjacent Bighorn Canyon. Detailed survey information for most occurrences is lacking. 

Boechera fecunda
Sapphire Rockcress

Arabis fecunda
 

Brassicaceae
Mustards

G2 S2  Sensitive - Known
on Forests (BD)

Sensitive -
Suspected on

Forests (BRT, LOLO)

SENSITIVE 1 Rocky, calcareous,
montane slopes

Species Occurrences verified in these Counties: Beaverhead, Ravalli, Silver Bow 
State Rank Reason: Sapphire rockcress is a state endemic known from several locations in southwest Montana where it is restricted to specific and
localized habitats. Encroachment of spotted knapweed threatens several populations, particularly in Ravalli County. It is unclear whether grazing has
significant negative impacts 

Brasenia schreberi
Watershield

 Cabombaceae
Watershields

G5 S1S2  Sensitive - Known
on Forests (KOOT,

LOLO)
Sensitive -

Suspected on
Forests (FLAT)

 4 Aquatic

Species Occurrences verified in these Counties: Flathead, Lake, Lincoln, Missoula, Powell 
State Rank Reason: Restricted in Montana to shallow waters in the valleys of the northwest corner of the state where it is known from eight occurrences,
including six relatively high quality populations. Potential threats to the species include boating activity, aquatic weeds, and several populations are
subject to runoff from adjacent agricultural fields, though it is uncertain if this has negatively impacted any populations. 

Braya humilis
Low Braya

Neotorularia humilis
 

Brassicaceae
Mustards

G5 S2   2 Alpine
Species Occurrences verified in these Counties: Beaverhead, Fergus, Teton 
State Rank Reason: Known from four locations in the state, including one site in which only one plant was observed. One population occurs in an area with
historical mining activity and may have been detrimentally impacted. Another populations occurs along the Rocky Mtn Front and is actively monitored;
population levels may be declining at this site based upon preliminary data. 

Brickellia oblongifolia
Mojave Brickellbush

 Asteraceae
Aster/Sunflowers

G5 S1S2   1 Rock/Talus
Species Occurrences verified in these Counties: Park, Silver Bow 
State Rank Reason: Few collections known for Montana. Only known extant occurrences are all near Melrose. The current status of one historical
occurrence near Wilsall is unknown.

Invasive weeds do not apear to be a threat at this time and the rocky, sparsely-vegetated slopes that the species occupies are not generally subject to
human impacts. Livestock grazing may be negatively impacting the species at one site. Updated population and site data are needed for the known
occurrences. Other occurrences of the species are likely to be found in Montana. 

Camissonia andina
Obscure Evening-primrose

Oenothera andina,
Holmgrenia andina
 

Onagraceae
Evening-primrose Family

G4 S2   3 Sandy sites
Species Occurrences verified in these Counties: Carbon, Missoula 
State Rank Reason: This species is at the edge of its range in Montana, where it has been documented from just a few locations. All known extant locations
are from Carbon County. These populations collectively cover less than 20 acres, but they can vary greatly in size from year to year. It tolerates grazing
well, and moderate grazing may be important in maintaining a suitable seedbed of exposed soil. Invasive weeds may pose the greatest risk. 

Camissonia parvula
Small Camissonia

Oenothera parvula
 

Onagraceae
Evening-primrose Family

G5 S1S2   3 Sandy sites
Species Occurrences verified in these Counties: Carbon 
State Rank Reason: Camissonia parvula is currently known from one extant location in Montana on the southern edge of the Pryor Mountains in Carbon
County. Populations are thought to be small, but may vary widely from year to year. As an annual plant, it may tolerate - or even respond positively to -
moderate levels of disturbance. Additional population and site data are needed for this species in Montana. 

Cardamine oligosperma
var. kamtschatica
Few-seeded Bittercress

Cardamine umbellata
 

Brassicaceae
Mustards

G5T4T5 S2?   3 Alpine
Species Occurrences verified in these Counties: Flathead 
State Rank Reason: Only known from 1 collection in Montana. Additional data are needed to reliably determine the species' conservation status and needs
in Montana. 

Cardamine rupicola
Cliff Toothwort

 Brassicaceae
Mustards

G3 S3   3 Alpine
Species Occurrences verified in these Counties: Flathead, Lake, Lewis and Clark, Missoula, Powell 
State Rank Reason: State endemic known from 3 population clusters. These are in the Mission Mtns, Swan Range and the Rocky Mtn Front Range. Many
occurrences have not been surveyed for 30 or more years and many are based on a single herbarium specimen. However, the species grows at high
elevations in rock and scree fields that generally are not subject to disturbance or other threats. Many populations also occur in designated wilderness
areas which offer further protection. Additional occurrences likely exist across the known range of the species. 

http://fieldguide.mt.gov/?elcode=PDBRA060E0
http://fieldguide.mt.gov/?elcode=PDBRA060E0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Brassicaceae
http://fieldguide.mt.gov/?elcode=PDBRA06290
http://fieldguide.mt.gov/?elcode=PDBRA06290
http://fieldguide.mt.gov/displaySpecies.aspx?family=Brassicaceae
http://fieldguide.mt.gov/?elcode=PDCAB01010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Cabombaceae
http://fieldguide.mt.gov/?elcode=PDBRA0D040
http://fieldguide.mt.gov/?elcode=PDBRA0D040
http://fieldguide.mt.gov/displaySpecies.aspx?family=Brassicaceae
http://fieldguide.mt.gov/?elcode=PDAST1H0Z0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Asteraceae
http://fieldguide.mt.gov/?elcode=PDONA03010
http://fieldguide.mt.gov/?elcode=PDONA03010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Onagraceae
http://fieldguide.mt.gov/?elcode=PDONA03190
http://fieldguide.mt.gov/?elcode=PDONA03190
http://fieldguide.mt.gov/displaySpecies.aspx?family=Onagraceae
http://fieldguide.mt.gov/?elcode=PDBRA0K0U1
http://fieldguide.mt.gov/?elcode=PDBRA0K0U1
http://fieldguide.mt.gov/displaySpecies.aspx?family=Brassicaceae
http://fieldguide.mt.gov/?elcode=PDBRA0K130
http://fieldguide.mt.gov/displaySpecies.aspx?family=Brassicaceae


Castilleja cervina
Deer Indian Paintbrush

 Orobanchaceae
Broomrape Family

G4 SH    Wetland/Riparian
Species Occurrences verified in these Counties: Flathead, Madison, Missoula, Powell 
State Rank Reason: Known from 3 widely separated collections in western Montana, including a 1901 collection in Missoula County near "Sunset Hill", a 1960
collection near Deer Lodge and an 1894 collection near Columbia Falls. 

Castilleja covilleana
Coville Indian Paintbrush

 Orobanchaceae
Broomrape Family

G3G4 S3  Sensitive - Known
on Forests (BRT)

Sensitive -
Suspected on
Forests (BD)

 2 Subalpine slopes

Species Occurrences verified in these Counties: Flathead, Lake, Missoula, Ravalli 
State Rank Reason: This species is known in Montana, primarily from the West Fork of the Bitterroot River on the Bitterroot National Forest. 5
occurrences are known from historical collections or have unknown status. A few occurrences contain minor amounts of spotted knapweed and others
occur in habitats that are susceptible to invasion by knapweed and other invasive species. Timber harvest activities may also pose a threat to some
populations. 

Castilleja exilis
Annual Indian Paintbrush

Castilleja minor ssp. minor
 

Orobanchaceae
Broomrape Family

G5T5 S2   2 Wetland/Riparian
Species Occurrences verified in these Counties: Broadwater, Deer Lodge, Fergus, Gallatin, Jefferson, Madison, Park 
State Rank Reason: Annual Indian Paintbrush is known from a half dozen counties in southwest Montana with the majority of documented locations on
private lands. Many areas of suitable habitat have been converted to agricultural uses and/or are used for livestock grazing. Additionally, populations are
susceptible to hydrologic changes and may negatively impacted by invasive weeds. 

Castilleja gracillima
Slender Indian Paintbrush

Castilleja miniata ssp.
miniata
 

Orobanchaceae
Broomrape Family

G3G4 S2    Wetland/Riparian
Species Occurrences verified in these Counties: Beaverhead, Cascade, Fergus, Gallatin, Madison, Meagher, Park 
State Rank Reason: This plant is a regional endemic, known in Montana from a limited number of populations, with most being relatively small. No threats
have been observed, though it could be vulnerable to hydrologic alterations or noxious weeds.
 

Castilleja kerryana
Kerry's Paintbrush

 Orobanchaceae
Broomrape Family

G3 S3     
Species Occurrences verified in these Counties: Lewis and Clark 
State Rank Reason: Castilleja kerryana is a recently recognized species that grows in alpine habitat in a portion of the Scapegoat Wilderness in Montana.
Populations tend to be small and scattered on slopes and ridges, and apparently absent on broad, fairly flat alpine terrain. Although Castilleja species in
general have brittle stems that are easily damaged by livestock, grazing is not known to occur where Kerry's Paintbrush grows. The plant appears to be
limited geographically in Montana, and additional surveys are needed to accurately determine its range. 

Castilleja nivea
Snow Indian Paintbrush

 Orobanchaceae
Broomrape Family

G3 S3    Alpine
Species Occurrences verified in these Counties: Carbon, Fergus, Golden Valley, Madison, Park, Sweet Grass 
State Rank Reason: Currently known from a few collections from the Beartooths, Crazy Mtns, Tobacco Root Mtns and the Centennial Range. It is very likely
that additional occurrences exist in the known mountain ranges as well as additional mountain ranges. Additionally, the high elevation habitat generally
limits the potential for impacts to the species. 

Celastrus scandens
Bittersweet

 Celastraceae
Bittersweet Family

G5 S1    Wetland/Riparian
Species Occurrences verified in these Counties: Dawson, Richland 
State Rank Reason: Celastrus scandens occurs frequently in woodlands, rocky hillsides, thickets, fence rows, and roadsides in the Great Plains (McGregor
et al. 1986). The previous Montana rank of SH was based on a vague location provided on a 1975 herbarium specimen. In recent years it has been been
collected at four locations in woody draws. It appears that the Montana sites represent the western edge of its range, and currently it ranks as an S1.
Additional surveys of woody draws are needed to accurately document its distribution and population size in Montana. 

Centunculus minimus
Chaffweed

Anagallis minima
 

Myrsinaceae
Myrsine Family

G5 S2    Wetland/Riparian
Species Occurrences verified in these Counties: Cascade, Lake, Missoula, Phillips, Powell, Ravalli, Sheridan, Valley 
State Rank Reason: Known from scattered locations across the state, though it is rare to uncommon in Montana. May be susceptible to some adverse
impacts from human-caused disturbance due to its preference for vernally moist habitats in valley loctions. 

Cercocarpus montanus
Alderleaf mountain-
mahogany

 Rosaceae
Rose Family

G5 S2S3   3 Open, stony slopes
Species Occurrences verified in these Counties: Beaverhead, Treasure 
State Rank Reason: This widespread western species is only known in the state from one area of Treasure County where it is reported to be fairly
extensive. Additional data on population size and extent are needed to more precisely rank the species. 

Chenopodium
subglabrum
Smooth Goosefoot

Chenopodium
leptophyllum var.
subglabrum
 

Amaranthaceae
Amaranth (Pigweed) Family

G3G4 S2   4 Sandy sites
Species Occurrences verified in these Counties: Carter, Cascade, Custer, Fergus, Garfield, Mccone, Phillips, Powder River, Sheridan 
State Rank Reason: Smooth goosefoot is known from just a few locations in Montana, one of which may be extirpated. It occupies an early-succession
habitat that is vulnerable to loss of natural disturbance regimes such as fire and flooding. Invasion of exotic plants may also pose a threat. Population data
and trend monitoring data are lacking though the populations likely flucuate widely from year to year. 
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Cirsium longistylum
Long-styled Thistle

 Asteraceae
Aster/Sunflowers

G2G3 S2S3   1 Meadows (Montane-
subalpine )

Species Occurrences verified in these Counties: Broadwater, Cascade, Fergus, Jefferson, Judith Basin, Lewis and Clark, Meagher, Wheatland 
State Rank Reason: Population estimates of approximately 30,000 plants, including seven high quality populations, scattered over four mountain ranges
are promising for the long-term viability of the species. Habitat in the largest populations is generally of high quality with few if any problem weeds posing
significant and immediate threats. In the near future, little change in habitat quality is expected in these populations. Sites are mostly on National Forest
lands that provide a degree of protection and two large populations on private lands that have a history of light to moderate grazing appear stable. Also of
benefit at this time is the active weed control program employed by the private landowners on their lands. 

Long- and short-term population trends are difficult to gauge due to the lack of good survey data over many years. However, available data and
observations provide some evidence that population levels have at least remained fairly stable over the past decade, with significant yearly fluctuations
possible. Threats posed by invasive weeds and the introduced bio-control agent do provide reason for concern. 

Cirsium pulcherrimum
Wyoming Thistle

 Asteraceae
Aster/Sunflowers

G5 S3    Sparsely-vegetated soils
Species Occurrences verified in these Counties: Big Horn, Carbon, Powder River, Prairie 
State Rank Reason: Known in Montana from one badlands area of Powder River County with a small number of scattered individuals observed in 2006. Also,
reported for Dawson and Garfield Counties by Flora of the Great Plains and 1 collection from each of Carbon and Custer Counties. 

Clarkia rhomboidea
Diamond Clarkia

 Onagraceae
Evening-primrose Family

G5 S3  Sensitive - Known
on Forests (BRT,
KOOT, LOLO)

 2 Forests (Open, montane )

Species Occurrences verified in these Counties: Lake, Lincoln, Ravalli, Sanders 
State Rank Reason: Rare in Montana, where it is known from only a small portion of the northwest corner of the state, primarily along the lower Clark Fork
River drainage. Some detrimental impacts from invasive weeds and subsequent herbicide treatments are possible as are loss of habitat due to fire
suppression. 

Claytonia arenicola
Sand Springbeauty

Montia arenicola
 

Portulacaceae
Purslane Family

G4 S2S3  Sensitive - Known
on Forests (LOLO)

 3 Mesic, rocky slopes

Species Occurrences verified in these Counties: Sanders 
State Rank Reason: Rare in Montana, where it is currently known from only one localized area in the western portion of the state. As an annual,
populations likely fluctuate widely from year to year. No specific threats have been identified. 

Cleome lutea
Yellow Beeplant

Peritoma lutea
 

Cleomaceae
Cleome Family

G5 S1S2   3 Sagebrush-grassland (Low-
elevation)

Species Occurrences verified in these Counties: Big Horn, Carbon, Deer Lodge 
State Rank Reason: Rare in Montana, where it is currently known from only a small area in the south-central portion of the state. Current population levels
and trends are undocumented, though populations likely fluctuate widely from year to year. Additional monitoring is needed. 

Collomia debilis var.
camporum
Alpine Collomia

 Polemoniaceae
Phlox Family

G5T2 S1S2    Rock/Talus (Valleys to
Montane)

Species Occurrences verified in these Counties: Granite, Missoula, Ravalli 
State Rank Reason: Only known from a few sites in western Montana and Lemhi County, Idaho, from low elevation scree, talus or rocky slopes. Negative
impacts from human disturbance and weed invasion are possible. Current status of most of the documented locations is not known. Survey and monitoring
data are needed. 

Corydalis sempervirens
Pale Corydalis

 Fumariaceae
Fumary family

G5 S2  Sensitive - Known
on Forests (FLAT,

KOOT)

 4 Forests/Meadows
(Recently-burned)

Species Occurrences verified in these Counties: Flathead, Glacier, Lincoln, Powell 
State Rank Reason: Known to occur in northwest Montana from approximately a dozen recently documented (past 25 years) occurrences. Another five
historical occurrences are also known. This species occurs in disturbed habitats, predominantly burned forests and it depends heavily on historical fire
regimes to maintain populations. Thus, the main threat to this species' viability appears to be from fire suppression activities. Invasive weeds also threaten
habitat occupied by the species. 

Cryptantha fendleri
Fendler Cat's-eye

 Boraginaceae
Borage Family

G5 S2  SENSITIVE 2 Sandy sites
Species Occurrences verified in these Counties: Beaverhead, Gallatin, Sheridan 
State Rank Reason: Fendler cat's-eye is restricted to very localized sandhills habitat in the far southwestern and northeastern corners of Montana where
it is known from a total of three moderate to large-sized populations. It responds positively to disturbance that maintains its sparsely vegetated habitat.
Fire suppression and dune stabilization efforts have likely had an adverse effect on populations of this species. 

Cryptantha humilis
Round-headed Cryptantha

 Boraginaceae
Borage Family

G4? SH    Sagebrush Steppe (low-
elevation)

Species Occurrences verified in these Counties: Beaverhead, Jefferson 
State Rank Reason: Known from 3 historical collections in the state, including a 1955 collection west of Dillon in the Grasshopper Valley, a 1952 collection 3
miles south of Lima and an undated collection from the Yellowstone Valley in Park County. 

Cryptantha scoparia
Miner's Candle

 Boraginaceae
Borage Family

G4? S2   3 Sagebrush Steppe (low-
elevation)
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Species Occurrences verified in these Counties: Carbon 
State Rank Reason: This species is documented from a single area in Carbon County, where it is widely disjunct from the nearest known occurrences in
southwest Wyoming and central Idaho. In 1991 about 1,000 plants were reported occupying less than one acre. The habitat is subject to grazing, and may
be affected by exotic weed encroachment. Additional surveys and monitoring data are needed. 

Dalea enneandra
Nine-anther prairie clover

 Fabaceae
Pea Family

G5 S2S3   3 Grasslands (Plains)
Species Occurrences verified in these Counties: Big Horn, Custer, Fallon, Richland 
State Rank Reason: In Montana, known from a few poorly documented occurrences in the eastern half of the state. Additional surveys and updated
population data are needed. 

Dalea villosa
Silky prairie clover

Petalostemon villosus
 

Fabaceae
Pea Family

G5 S2    Sandy sites
Species Occurrences verified in these Counties: Carter, Fallon, Richland, Sheridan 
State Rank Reason: In Montana, known from a few, small occurrences in the extreme eastern portion of the state. Current population levels and trends
are unknown. 

Delphinium burkei
Meadow Larkspur

[including] Delphinium
distichum
 

Ranunculaceae
Buttercup Family

G4 S1S2    Meadows (Moist, low-
elevation)

Species Occurrences verified in these Counties: Beaverhead, Flathead, Silver Bow 
State Rank Reason: Only known from a few collections from the western half of the state. 

Delphinium
depauperatum
Slim Larkspur

 Ranunculaceae
Buttercup Family

G5 S2     
Species Occurrences verified in these Counties: Beaverhead, Flathead, Pondera 
State Rank Reason: Delphinium depauperatum has been identified in Beaverhead, Flathead, and possibly Jefferson Counties in western Montana. It is found
in common habitats, yet relatively few occurrences have been documented. 

Delphinium glaucum
Pale Larkspur

 Ranunculaceae
Buttercup Family

G5 S1?     
Species Occurrences verified in these Counties: Mineral 
State Rank Reason: Based on the discrepancy in the number of herbarium specimens identified as Delphinium glaucum (CPNWH 2015) and in its Montana
County distribution (Lesica 2012), there seems to be an issue in how to accurately identify this species. Specimens deposited in herbaria outside of
Montana will need to be examined before it can be demonstrated that this plant is more widely distributed. 

Descurainia torulosa
Wyoming Tansymustard

 Brassicaceae
Mustards

G2 S1     
Species Occurrences verified in these Counties: Park 
State Rank Reason: One collection from Park County, MT. 

Douglasia
conservatorum
Bloom Peak Douglasia

 Primulaceae
Primrose Family

G1G2 S1    Ridges (Open, subalpine)
Species Occurrences verified in these Counties: Sanders 
State Rank Reason: Described as a new species in 2010 from a single location along the Idaho/Montana border. The population of this newly described
species is apparently closely allied to Douglasia idahoensis, D. laevigata and D. nivalis (Bjork 2010). Additional research may be needed to determine if this
population warrants recognition at the specific level or if it should be treated as conspecific with D. idahoensis or D. nivalis. However, the discovery of this
population is significant in that it is a new addition to the state flora no matter if it is treated as a distinct species or as a population of one of the
previously mentioned species. 

Downingia laeta
Great Basin Downingia

 Campanulaceae
Bellflower Family

G5 S2S3   3 Wetland/Riparian (Shallow
water ponds, lakes)

Species Occurrences verified in these Counties: Beaverhead, Lewis and Clark, Madison, Meagher, Teton, Wheatland 
State Rank Reason: Rare in Montana, where it is currently known from a few scattered sites in the western half of the state, most of these sites were
documented several decades ago and are in need of follow-up surveys. Current population levels and trends are unknown. 

Draba crassa
Thick-leaf Whitlow-grass

 Brassicaceae
Mustards

G3G4 S3   3 Alpine
Species Occurrences verified in these Counties: Beaverhead, Carbon, Deer Lodge, Granite, Madison, Park, Stillwater 
State Rank Reason: Scattered across southwest Montana where it is known from alpine slopes in several mountain ranges. Overall abundance and
distribution is still poorly known, though it is likely to be more common than collections indicate. 

Draba daviesiae
Bitterroot Draba

Draba apiculata var.
daviesiae
 

Brassicaceae
Mustards

G3 S3   3 Alpine
Species Occurrences verified in these Counties: Beaverhead, Granite, Ravalli 
State Rank Reason: A Montana endemic, known from several occurrences in alpine areas of the Bitterroot Mountains. Overall abundance and distribution
are still poorly known though the high elevation habitat would likely limit most potential impacts. 

Draba densifolia
Dense-leaf Draba

 Brassicaceae
Mustards

G5 S2   2 Alpine
Species Occurrences verified in these Counties: Beaverhead, Flathead, Gallatin, Glacier, Granite, Jefferson, Lewis and Clark, Park, Pondera, Powell,
Ravalli, Silver Bow, Sweet Grass 
State Rank Reason: Draba densifolia is distributed in the western half of the state in four moderate to large populations, six small occurrences and nine
historical or poorly documented occurrences. Occupied habitats are at moderate to high elevation which help to minimize disturbance to some of the
populations. However, livestock grazing, invasive weeds and off-road ATV use impact some populations. 

Draba fladnizensis
White Arctic Draba

 Brassicaceae
Mustards

G4G5 S2?    Alpine
Species Occurrences verified in these Counties: Deer Lodge, Madison, Stillwater 
State Rank Reason: Rare in Montana, where it is currently known from a few scattered alpine locations in the southern half of the state. Additional sites
are likely to be documented in the future and the species does not appear to be at significant risk due to the remoteness of its habitat. 
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Draba globosa
Round-fruited Draba

Draba apiculata
 

Brassicaceae
Mustards

G3 S2S3    Alpine
Species Occurrences verified in these Counties: Beaverhead, Madison 
State Rank Reason: Round-fruited draba is a regional endemic, known from widely separated sites in Colorado, northeastern Utah, northwest Wyoming and
adjacent Montana. It has been found in three southwest Montana mountain ranges. Current population levels and trends are unknown. However, its high-
elevation habitat is relatively inaccessible, and there are no obvious threats. Additional sites are likely to be documented. 

Draba macounii
Macoun's Draba

 Brassicaceae
Mustards

G5? S2S3   3 Alpine
Species Occurrences verified in these Counties: Flathead, Glacier 
State Rank Reason: Known in Montana from only a few occurrences in Glacier National Park. Current population levels and trends are unknown. However,
its high-elevation habitat is relatively inaccessible, and there are no obvious threats. Additional sites are likely to be documented. 

Draba porsildii
Porsild's Draba

 Brassicaceae
Mustards

G3G4 S2S3   3 Alpine
Species Occurrences verified in these Counties: Carbon, Madison 
State Rank Reason: Only known in Montana from a few collections on the Beartooth Plateau and the Madison Range. Current population levels and trends
are unknown. However, its high-elevation habitat is relatively inaccessible, and there are no obvious threats. Additional sites are likely to be documented. 

Draba ventosa
Wind River Draba

 Brassicaceae
Mustards

G3 S2S3   3 Alpine
Species Occurrences verified in these Counties: Madison 
State Rank Reason: Draba ventosa is known from one site in the Madison Range and has been reported from a second site in the Snowcrest Range. Current
population levels and trends are unknown. However, its high-elevation habitat is relatively inaccessible, and there are no obvious threats. Additional sites
are likely to be documented. 

Drosera anglica
English Sundew

 Droseraceae
Sundew Family

G5 S3  Sensitive - Known
on Forests (BD, BRT,

CG, FLAT, HLC,
KOOT, LOLO)

 2 Fens

Species Occurrences verified in these Counties: Beaverhead, Flathead, Granite, Lake, Lewis and Clark, Lincoln, Madison, Missoula, Park, Powell, Ravalli,
Sanders 
State Rank Reason: Known from over two dozen populations in the state, most of these are moderate to large-sized, healthy populations. Most
occurrences are on federally managed lands with several of these in designated wilderness areas, research natural areas or Glacier National Park which help
to protect the occurrences from many potential threats. However, one population is vulnerable to ski area expansion and activity, and the species may be
negatively impacted by fire as observations at one location appear to indicate. Plants are also sensitive to and negatively impacted by trampling of peat
mats on which the species grow. 

Drosera linearis
Slenderleaf Sundew

 Droseraceae
Sundew Family

G4G5 S2  Sensitive - Known
on Forests (FLAT,

HLC)
Sensitive -

Suspected on
Forests (KOOT)

 3 Fens

Species Occurrences verified in these Counties: Flathead, Lake, Lewis and Clark, Powell 
State Rank Reason: Only known from four populations in Montana though all are moderate to large-sized occurrences that are located in either the Bob
Marshall Wilderness or Indian Meadows Research Natural Area which afford all known populations some protection from disturbance. 

Dryas integrifolia
Entire-leaved Avens

 Rosaceae
Rose Family

G5 S2S3   4 Alpine
Species Occurrences verified in these Counties: Fergus, Golden Valley 
State Rank Reason: Known in Montana from the Big Snowy Mountains and possibly from the Tobacco Root Mountains, though location of this latter specimen
collection is unknown and cannot be confirmed. Current population levels and trends are unknown. However, its high-elevation habitat is relatively
inaccessible, and there does not appear to be any significant threats. 

Ericameria discoidea
var. discoidea
Whitestem Goldenbush

Haplopappus macronema
var. macronema
 

Asteraceae
Aster/Sunflowers

G4G5T4 S2  Sensitive - Known
on Forests (BD, CG)

Sensitive -
Suspected on
Forests (BRT)

 3 Rock/Talus

Species Occurrences verified in these Counties: Beaverhead, Gallatin 
State Rank Reason: Rare in Montana where it is only known from a couple of sites in the southwest corner of the state. Population levels are poorly
documented. One site is relatively inaccessible and not likely to be threatened by human impacts. 

Ericameria parryi var.
montana
Parry's Mountain
Rabbitbrush

Chrysothamnus parryi ssp.
montanus
 

Asteraceae
Aster/Sunflowers

G5T2 S2   3 Grasslands (subalpine )
Species Occurrences verified in these Counties: Beaverhead 
State Rank Reason: A globally rare endemic, restricted to a small area of southwest Montana and adjacent Idaho. Though only known from one population in
Montana with an estimated couple hundred plants, its habitat is remote and there are no apparent threats to its viability in the near future. Additional data
on population levels and trend should be collected. 

Erigeron allocotus
Big Horn Fleabane

 Asteraceae
Aster/Sunflowers

G3 S3   3 Rock outcrops/Ridges (low-
elevation)
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Species Occurrences verified in these Counties: Big Horn, Carbon 
State Rank Reason: A regional endemic of Montana and Wyoming. In Montana, it is known only from the Pryor Mountain Desert - Bighorn Basin area of
Carbon and Big Horn Counties. The species can be common in areas where it is found. 

Erigeron asperugineus
Idaho Fleabane

 Asteraceae
Aster/Sunflowers

G4 S2  Sensitive - Known
on Forests (BD, BRT)

 3 Alpine

Species Occurrences verified in these Counties: Beaverhead, Carbon, Madison, Ravalli 
State Rank Reason: Idaho fleabane is a regional endemic that has been documented from a few locations in Montana. It grows in alpine habitats, which
tend to be relatively isolated from anthropogenic disturbance. Updated population data are needed for most occurrences and it is likely that a few
additional occurrences will be documented. 

Erigeron evermannii
Evermann Fleabane

 Asteraceae
Aster/Sunflowers

G4 S2?  Sensitive - Known
on Forests (BRT)

  Alpine

Species Occurrences verified in these Counties: Ravalli 
State Rank Reason: Rare in Montana, where it is currently known from two alpine peaks in the Bitterroot Mountains. Available data are based on specimen
collections from the 1960's and 1970's, though there is no reason to believe that these populations no longer exist or that they have been negatively
impacted. More current data are needed. 

Erigeron flabellifolius
Fan-leaved Fleabane

 Asteraceae
Aster/Sunflowers

G3 S3   3 Alpine
Species Occurrences verified in these Counties: Carbon, Lincoln, Meagher, Park, Sanders, Sweet Grass 
State Rank Reason: Restricted to rocky, alpine habitats in the mountains of south-central Montana. Though uncommon and restricted in distribution, the
high elevation habitat tends to reduce the potential for any impacts to the species. 

Erigeron formosissimus
Beautiful Fleabane

 Asteraceae
Aster/Sunflowers

G5 S1S3    Meadows
(Montane/subalpine)

Species Occurrences verified in these Counties: Beaverhead, Carbon, Gallatin, Madison, Park 
State Rank Reason: Species has been documented for southern Montana from a few collections. Additional data are needed for this species to more
precisely determine its conservation status and need. 

Erigeron grandiflorus
Large-flower Fleabane

 Asteraceae
Aster/Sunflowers

G5 S1S3    Alpine
Species Occurrences verified in these Counties: Carbon, Lincoln, Mineral 
State Rank Reason: Only a few collections from Carbon and Sweet Grass counties. 

Erigeron lackschewitzii
Lackschewitz' Fleabane

 Asteraceae
Aster/Sunflowers

G3 S3  Sensitive - Known
on Forests (FLAT,

HLC)

 3 Alpine

Species Occurrences verified in these Counties: Flathead, Glacier, Granite, Lewis and Clark, Pondera, Powell, Teton 
State Rank Reason: Endemic to Montana and adjacent Alberta though the large majority of the species' range is in Montana. Though many of the individual
occurrences are small in size, the species is distributed over a relatively wide area along the Rocky Mtn Front south to the Flint Creek Range. The high
elevation habitat reduces the potential for detrimental impacts. 

Erigeron leiomerus
Smooth Fleabane

 Asteraceae
Aster/Sunflowers

G4 S2   3 Alpine
Species Occurrences verified in these Counties: Beaverhead, Madison 
State Rank Reason: Rare in Montana, where it is currently known from only a couple of alpine sites in the southwest portion of the state. Current
population levels and trends are unknown. However, its high-elevation habitat is relatively inaccessible, and there are no obvious threats. Additional sites
are likely to be documented if surveys were to be conducted. 

Erigeron linearis
Linear-leaf Fleabane

 Asteraceae
Aster/Sunflowers

G5 S2   2 Sagebrush/Grasslands
(Foothills to Montane)

Species Occurrences verified in these Counties: Beaverhead, Deer Lodge, Lewis and Clark, Mineral, Missoula, Park, Ravalli, Sanders, Silver Bow 
State Rank Reason: Erigeron linearis is a peripheral species known from a few small and moderate-sized, localized occurrences. Almost all populations are
on federally-managed lands or lands under conservation easement. However, development on adjacent lands may fragment some areas of suitable habitat.
Two historical locations are also known. The occupied habitats and population are susceptible to negative impacts from invasive weeds. 

Erigeron parryi
Parry's Fleabane

 Asteraceae
Aster/Sunflowers

G2G3 S2S3   3 Slopes and ridges (Open,
Montane)

Species Occurrences verified in these Counties: Beaverhead, Big Horn, Broadwater, Carbon, Jefferson, Madison 
State Rank Reason: Though the species is restricted to southwest Montana, it is locally common at many of the sites it occupies. Additionally, threats to
the species appear to be low as a result of the rocky, sparsely vegetated habitat it prefers. 

Erigeron tener
Slender Fleabane

 Asteraceae
Aster/Sunflowers

G4 S2?   3 Slopes (Open, limestone,
montane)

Species Occurrences verified in these Counties: Beaverhead 
State Rank Reason: Rare in Montana, where it is currently known from a single locality in the southwest corner of the state. Current population levels and
trends are unknown. 

Eriogonum caespitosum
Mat Buckwheat

 Polygonaceae
Buckwheat Family

G5 S2S3   3 Sagebrush steppe
(Montane)
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Species Occurrences verified in these Counties: Beaverhead, Lewis and Clark, Meagher, Park, Powell, Rosebud 
State Rank Reason: Rare in Montana, where it is has been documented from a few sites from Beaverhead County. Trends are unknown, though the
potential for negative impacts to known populations appears to be low. 

Eriogonum crosbyae
Crosby's Buckwheat

Eriogonum capistratum
var. muhlickii, Eriogonum
chrysops [misapplied]
 

Polygonaceae
Buckwheat Family

G4 S3    Alpine
Species Occurrences verified in these Counties: Deer Lodge, Gallatin, Granite, Ravalli 
State Rank Reason: Rare to Uncommon. This entity is restricted to high elevation sites in the Bitterroot Range and in the Anaconda-Pintlers, where it may
be locally common in some areas. Good population data are lacking for most occurrences, though it's long-term viability does not appear to be a major
concern at this time due, in part, to the remoteness of its habitat. 

Eriogonum salsuginosum
Smooth Buckwheat

Stenogonum salsuginosum
 

Polygonaceae
Buckwheat Family

G4? S1S2   2 Clay Barrens
Species Occurrences verified in these Counties: Carbon 
State Rank Reason: This species is on the northern edge of its range in south-central Montana, where it has been documented from only two small areas on
the south side of the Pryor Mountains. There is active bentonite mining in the immediate vicinity of one of the known occurrences. Follow-up visits are
needed to document the extent of the populations and to monitor population trends. 

Eriogonum soliceps
Railroad Canyon Wild
Buckwheat

 Polygonaceae
Buckwheat Family

G3 S3   3 Ridges/slopes (Open,
Montane)

Species Occurrences verified in these Counties: Beaverhead, Deer Lodge, Madison 
State Rank Reason: See rank details. Described as a new species in 2004 (Reveal and Bjork). 

Eriogonum visheri
Visher's Buckwheat

 Polygonaceae
Buckwheat Family

G3 S2  SENSITIVE 3 Clay Barrens
Species Occurrences verified in these Counties: Carter, Powder River 
State Rank Reason: Eriogonum visheri is a regional endemic known in Montana since 1997 from only one area in Carter County. This population grows on
sparsley vegetated alluvial outwash in badlands topography and as such does not appear to be threatened by weeds, livestock or other activities at this
time. 

Eupatorium maculatum
Spotted Joepye-weed

Eupatoriadelphus
maculatus, Eutrochium
maculatum
 

Asteraceae
Aster/Sunflowers

G5 S1S2   4 Wetland/Riparian
Species Occurrences verified in these Counties: Big Horn, Carbon 
State Rank Reason: Widespread species known in Montana from a few occurrences in the south-central part of the state on a variety of ownerships. Four
of the occurrences are moderate to large-sized populations. 

Euphrasia subarctica
Arctic Eyebright

Euphrasia arctica var.
disjuncta, Euphrasia
disjuncta [misapplied]
 

Orobanchaceae
Broomrape Family

G5 S2   3 Alpine
Species Occurrences verified in these Counties: Glacier 
State Rank Reason: In Montana, only known from a few locations in Glacier National Park, including one historical collection from 1897. Some plants in at
least one population are subject to trampling by hikers. Current population levels and trends are unknown. However, its high-elevation habitat is relatively
inaccessible, and there are no significant threats. Additional sites are likely to be documented. 

Gentiana glauca
Glaucous Gentian

 Gentianaceae
Gentians

G5 S2S3   3 Alpine
Species Occurrences verified in these Counties: Flathead 
State Rank Reason: Rare in Montana, where it is has been documented only from Glacier National Park. Current population levels and trends are unknown,
though it was described as locally common at the collection sites. Its high-elevation habitat is inaccessible, and there are no obvious threats. Additional
sites are likely to be documented if surveys were to be conducted. 

Gentianopsis macounii
Macoun's Gentian

Gentiana macounii,
Gentianella crinita ssp.
macounii, Gentianopsis
procera ssp. macounii,
Gentiana detonsa,
Gentianopsis virgata ssp.
macounii
 

Gentianaceae
Gentians

G5 S2  Sensitive - Known
on Forests (HLC)

 2 Fens

Species Occurrences verified in these Counties: Glacier, Lincoln, Madison, Teton 
State Rank Reason: Rare in Montana, where it is known from several sites just east of the Continental Divide. 

Gentianopsis simplex
Hiker's Gentian

Gentiana simplex,
Gentianella simplex
 

Gentianaceae
Gentians

G5 S2  Sensitive - Known
on Forests (BD, CG)

Sensitive -
Suspected on
Forests (KOOT,

LOLO)

 3 Fens, wet meadows, seeps

Species Occurrences verified in these Counties: Beaverhead, Carbon, Madison, Mineral, Missoula, Park, Stillwater, Sweet Grass 
State Rank Reason: Rare in Montana, where it is known from several widely scattered locations. Current population levels and trends are unknown, though
potential threats to known populations appear to be minimal or non-existent at this time. Additional sites are likely to be documented if surveys were to be
conducted. 

Githopsis specularioides
Common Blue-cup

Githopsis calycina
 

Campanulaceae
Bellflower Family

G5 S1S2   3 Cliffs
Species Occurrences verified in these Counties: Sanders 
State Rank Reason: This plant is known from only one location in Montana -- more than 150 miles disjunct from the nearest documented populations in
eastern Washington. The Montana population is small, however its cliff habitat is not thought to be particularly vulnerable to human disturbance. 
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Glossopetalon
spinescens
Spiny Greasebush

Glossopetalon nevadense
 

Crossosomataceae
Greasebush

G5 S1  Sensitive - Known
on Forests (BRT)

 1 Rock/Talus

Species Occurrences verified in these Counties: Ravalli 
State Rank Reason: A peripheral species in Montana where it is only known from one small occurrence on the Bitterroot National Forest. Population is
vulnerable to human impacts as it occurs adjacent to a road. 

Gratiola ebracteata
Bractless Hedge-hyssop

 Plantaginaceae
Plantain Family

G4 S2   3 Wetland/Riparian
Species Occurrences verified in these Counties: Flathead, Glacier, Pondera, Teton, Yellowstone 
State Rank Reason: Rare and peripheral in Montana. Currently known from approximately a half-dozen wetlands along the Rocky Mountain Front and from a
couple historical collections. Available data for the species are limited. However, threats to existing populations appear to be minimal. As an annual,
population levels likely fluctuate widely from year to year. 

Grayia spinosa
Spiny Hopsage

 Amaranthaceae
Amaranth (Pigweed) Family

G5 S2   4 Shrublands (Dry)
Species Occurrences verified in these Counties: Big Horn, Carbon, Park, Rosebud 
State Rank Reason: Grayia spinosa is located in Montana primarily in the Pryor Mountain Desert with a couple additional records from southwest Montana.
In the Pryor Mounatin area, it is known from less than a dozen, generally small ocurrences. The total population of the species in the state likely numbers
less than 2,000 individuals. As the plant is highly palatable, negative impacts associated with heavy grazing are possible. Cheatgrass invasion may also pose
a threat to the species by reducing seedling establishment and increasing fire frequency. 

Grindelia howellii
Howell's Gumweed

Grindelia paysonorum
 

Asteraceae
Aster/Sunflowers

G3 S2S3  Sensitive - Known
on Forests (FLAT,

LOLO)
Sensitive -

Suspected on
Forests (HLC, KOOT)

 1 Vernally moist sites (Open,
Low-elevation)

Species Occurrences verified in these Counties: Granite, Missoula, Powell 
State Rank Reason: In Montana, Grindelia howellii is known from over 100 mapped occurrences. However, most populations are small and many occur on
roadsides or other similarly disturbed habitat. This habitat preference in conjunction with the short-lived nature of the species means occurrences may
drift from place to place or from year to year and as a result many occurrences may be ephemeral. These attributes make determination of population
numbers as well as the number of extant populations at any given time difficult to assess.

Invasive weeds are a threat to many occurrences, as the habitat occupied by G. howellii is also favorable for many weedy species. Application of herbicides
to control these weeds, especially along roadsides may also have a direct, negative impact. 

Gymnosteris parvula
Small-flower Gymnosteris

 Polemoniaceae
Phlox Family

G4 S2   3 Grasslands/Sagebrush
steppe

Species Occurrences verified in these Counties: Beaverhead, Gallatin 
State Rank Reason: Known in Montana from one 1932 collection near West Yellowstone and one recent collection from Beaverhead County. 

Heterocodon rariflorum
Western Pearl-flower

 Campanulaceae
Bellflower Family

G5 S2  Sensitive - Known
on Forests (BRT,
KOOT, LOLO)
Sensitive -

Suspected on
Forests (FLAT)

 2 Vernally moist habitats

Species Occurrences verified in these Counties: Beaverhead, Lake, Lincoln, Mineral, Missoula, Powell, Ravalli, Sanders 
State Rank Reason: Over a dozen known occurrences, including a half-dozen moderate to large-sized populations, a few small populations and several
occurrences that need further survey work to document population sizes. Most populations are on National Forest lands. Invasive weeds infest several
populations and are likely infest others. Hiking and ORV trails occur though or adjacent to a few populations and associated use may impact H. rariflorum
plants. 

Hornungia procumbens
Hutchinsia

Hutchinsia procumbens
 

Brassicaceae
Mustards

G5 S2   3 Sagebrush Steppe
Species Occurrences verified in these Counties: Beaverhead, Carbon, Flathead, Powell 
State Rank Reason: Rare in Montana. Currently known from approximately a half-dozen occurrences scattered across the mountainous portion of the
state. Trend and population data are generally lacking, though it is an annual and populations probably fluctuate widely from year to year. Threats to the
species' viability in Montana appear to minimal. 

Howellia aquatilis
Water Howellia

 Campanulaceae
Bellflower Family

G3 S3 LT Threatened on
Forests (FLAT,

LOLO)

 2 Aquatic

Species Occurrences verified in these Counties: Lake, Missoula 
State Rank Reason: Water howellia is restricted in Montana to depressional wetlands in the Swan Valley, typically occupying small basins where the water
level recedes partially or completely by the Fall. Montana contains the largest number of occupied ponds and wetlands though the total occupied area is
small and it is clustered in a small portion of the state, making it vulnerable to localized events and management actions. Reed canary grass (Phalaris
arundinacea) has invaded into some wetlands in the Swan Valley and it has the potential to form dense monocultures, thereby decreasing the amount of
available habitat, though it has only been found in a small percentage of occupied water howellia sites so far. Additionally, water howellia is an annual
species, which is solely dependent on recruitment from seed; and it has very narrow habitat and moisture requirements which leaves it vulnerable to
extirpation as a result of consecutive years of unfavorable growing conditions. 
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Idahoa scapigera
Scalepod

 Brassicaceae
Mustards

G5 S1S2  Sensitive - Known
on Forests (BRT,

FLAT)
Sensitive -

Suspected on
Forests (LOLO)

 1 Vernally moist, rock ledges

Species Occurrences verified in these Counties: Flathead, Ravalli 
State Rank Reason: Rare and peripheral in Montana. Currently known from approximately a half-dozen sites in western Montana, mostly along the lower
slopes of the Bitterroot Mountains. Populations are highly susceptible to negative impacts from invasive weeds, primarily spotted knapweed and
cheatgrass. Data on population trends are lacking, though levels likely fluctuate widely from year to year. 

Impatiens aurella
Pale-yellow Jewel-weed

 Balsaminaceae
Impatiens

G4 S3    riparian
Species Occurrences verified in these Counties: Cascade, Flathead, Gallatin, Jefferson, Lake, Lewis and Clark, Mineral, Missoula, Ravalli, Sanders 
State Rank Reason: Impatiens aurella is known from about 20 locations documented from 1886 to 2016. It is considered uncommon in Lake and Flathead
Counties, where the majority of observations have been found, and rare in other counties of western Montana. It grows in wet, often organic soil in both
disturbed and undisturbed wetlands, and rarely appears abundant. However, it may require or persist better with some hydrological disturbance. Revisits
to known locations and more surveys are needed to better document locations, population sizes, and threats. 

Ipomoea leptophylla
Bush morning-glory

 Convolvulaceae
Morning-glory Family

G3G5 S1S2    Prairie
Species Occurrences verified in these Counties: Big Horn, Rosebud, Treasure, Yellowstone 
State Rank Reason: Known in Montana from only a few collections in the southeastern part of the state, only 1 of these collections was in the last 2
decades. This is a very conspicuous, attractive species, so it is probably not undercollected. 

Ipomopsis congesta ssp.
crebrifolia
Ballhead Ipomopsis

Gilia congesta var.
crebrifolia
 

Polemoniaceae
Phlox Family

G5T3T4 S2S3   3 Sagebrush Steppe
Species Occurrences verified in these Counties: Beaverhead 
State Rank Reason: Rare and peripheral in Montana. Currently known from only a small geographic area encompassing parts of the Centennial Mountains to
the Monida Pass area in southwest Montana. Additional data on population levels are needed, though it is expected that populations are stable. Potential
threats to the known occurrences appear to be minimal or non-existent at the current time. 

Ipomopsis minutiflora
Small-flower Ipomopsis

Gilia minutiflora,
Microgilia minutiflora
 

Polemoniaceae
Phlox Family

G4 S1S2    Sagebrush (Open)
Species Occurrences verified in these Counties: Ravalli 
State Rank Reason: Rare and peripheral in Montana. Currently documented in the state from one collection from the Bitterroot Valley. Very little is known
about this species in the state. Additional surveys are needed. Species may be overlooked/undercollected or perhaps the Montana occurrence could be the
result of a more recent and isolated establishment event. 

Kelloggia galioides
Kelloggia

 Rubiaceae
Bedstraws / Madder
Family

G5 SH    Forest (Open/low-
elevation)

Species Occurrences verified in these Counties: Mineral 
State Rank Reason: Known in Montana from one 1971 collection in the South Fork Fish Creek valley approximately 12 miles west-northwest of Alberton and
a 0.5 mile north of the junction with Deer Creek. 

Kochia americana
Red Sage

Bassia americana
Green Molly 

Amaranthaceae
Amaranth (Pigweed) Family

G5 S2   2 Saline/Alkaline Sites
Species Occurrences verified in these Counties: Beaverhead, Petroleum 
State Rank Reason: The species is at the periphery of its range in Beaverhead County where it is known from one large extant population on BLM and
private lands, two historical locations and two other locations that need additional survey work. Agricultural conversion has significantly reduced available
habitat. Additional impacts to K. americana from agriculture, grazing and/or invasive weeds are possible. 

Koenigia islandica
Island Koenigia

 Polygonaceae
Buckwheat Family

G4 S2   3 Alpine
Species Occurrences verified in these Counties: Carbon 
State Rank Reason: Rare in Montana, where it is only known from several, high elevation sites on the Beartooth Plateau. Data are insufficient for
accurately determining population levels and trend, though populations probably flucuate widely from year to year. The known occurrences and their
habitat do not appear to be at any significant risk of adverse impacts from human activities. 

Lagophylla ramosissima
Slender Hareleaf

 Asteraceae
Aster/Sunflowers

G5 S1   2 Grasslands (Dry/Valley)
Species Occurrences verified in these Counties: Sanders 
State Rank Reason: Species is poorly documented in Montana where it is known from three occurrences in close proximity to each other. More survey
work for the species is needed to determine sizes of existing populations at a minimum. Invasive weeds occur at or near existing sites, though impacts of
invasive weeds on L. ramosissima are unknown. 

Lathyrus bijugatus
Latah Tule Pea

 Fabaceae
Pea Family

G4 S2S3  Sensitive - Known
on Forests (KOOT)

Sensitive -
Suspected on
Forests (FLAT)

  Forest (Open/Valley)

Species Occurrences verified in these Counties: Flathead, Lincoln 
State Rank Reason: Rare and peripheral in Montana. Currently documented from three, widely scattered sites in the valleys-lower mountains of northwest
Montana. 
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Leptodactylon
caespitosum
Mat Prickly-phlox

Linanthus caespitosus,
Linanthus cespitosus
 

Polemoniaceae
Phlox Family

G4 S2S3   3 Sandy Breaks/Outcrops
Species Occurrences verified in these Counties: Carbon 
State Rank Reason: This plant occurs in Montana at the edge of a broad but patchy range. It is known from only a dozen or so mostly small populations, all
in the Pryor Mountains - Bighorn Canyon area, and is confined to a very specific substrate. The habitat of this plant receives little human disturbance and
there are no evident threats. 

Lewisia columbiana
Columbia Lewisia

 Portulacaceae
Purslane Family

G4G5 S1S2   3 Rock Crevices
Species Occurrences verified in these Counties: Ravalli 
State Rank Reason: Rare and peripheral in Montana, where it is known from only one location in the Bitterroot Mountains. Its relatively inaccessible
habitat reduces the potential for negative impacts. 

Ligusticum verticillatum
Idaho Lovage

 Apiaceae
Parsley/Carrot Family

G4G5 S3     
Species Occurrences verified in these Counties: Granite, Lincoln, Missoula, Ravalli 
State Rank Reason: Ligusticum verticillatum occurs in northern Idaho, western Montana, and British Columbia. It has been found in Lincoln and Ravalli
Counties, growing in moist forests and meadows of spruce-fir habitats, becoming common in Idaho. Herbarium specimens from Missoula and Granite
Counties may be mis-identified. Current data on locations, population sizes, and threats is greatly needed. 

Lobelia kalmii
Kalm's Lobelia

 Campanulaceae
Bellflower Family

G5 S3     
Species Occurrences verified in these Counties: Deer Lodge, Flathead, Lake, Lincoln, Powell, Sheridan, Teton, Wheatland 
State Rank Reason: Lobelia kalmii occurs in fens and other high-organic wetlands in northwest, central, and northeast Montana. Approximately 34
observations have been made at about 23 unique locations. The central Montana location has not been observed since 1934. Current observation,
population size, and threat information at documented sites is needed. 

Lobelia spicata
Pale-spiked Lobelia

 Campanulaceae
Bellflower Family

G5 S2?    Moist meadows
Species Occurrences verified in these Counties: Dawson, Richland, Sheridan 
State Rank Reason: Rare and peripheral in Montana, where it is known from a few locations in the northeast corner of the state. Additional data on
population levels and trends are needed. Unclear if any of the documented occurrences are subject to negative impacts or disturbances. 

Lomatium attenuatum
Taper-tip Desert-parsley

 Apiaceae
Parsley/Carrot Family

G3 S3   3 Slopes and Scree (Dry)
Species Occurrences verified in these Counties: Beaverhead, Madison, Mineral 
State Rank Reason: Lomatium attenuatum is restricted to northwest Wyoming and southwest Montana, with most of its range in Montana. It is known
from several locations in Beaverhead and Madison counties. Some populations may be vulnerable to impacts from mining activities and noxious weed
invasion. 

Lomatium geyeri
Geyer's Biscuitroot

 Apiaceae
Parsley/Carrot Family

G4 S2  Sensitive - Known
on Forests (KOOT)

 4 Rocky sites (Mesic)

Species Occurrences verified in these Counties: Lincoln 
State Rank Reason: Geyer's biscuitroot occurs in northwest Montana in less than a dozen occurrences, including several large, extensive populations.
Encroachment of invasive weeds from nearby infestations into habitat occupied by the species is the primary concern. 

Lomatium nuttallii
Nuttall Desert-parsley

 Apiaceae
Parsley/Carrot Family

G3 S2   2 Rocky, pine woodlands
Species Occurrences verified in these Counties: Big Horn, Rosebud 
State Rank Reason: The few populations of Nuttall's desert-parsley in the upper Tongue River drainage of Montana are disjunct from the main range of the
species in southeastern Wyoming and adjacent Nebraska and Colorado. Its position on mid and lower slopes along drainages in conjunction with its
occurrence on private land may make it susceptible to negative impacts from development activities. Potential future coal and/or coalbed methane
development could eventually impact the species. Weeds are not currently a problem at any of the known sites. Additional locations are likely to be fond in
the vicinity of the known occurrences with additional surveys. 

Lomatogonium rotatum
Marsh Felwort

 Gentianaceae
Gentians

G5 S1S2   2 Wetland/Riparian
Species Occurrences verified in these Counties: Beaverhead, Ravalli 
State Rank Reason: Only two known occurrences in Montana on BLM and private lands, including one moderate-sized population. Livestock grazing occurs
in the occupied habitat, though it is unclear what effect it may have on L. rotatum. Changes in the hydrology, particularly lowering of the water table may
adversely affect populations. 

Malacothrix torreyi
Desert Dandelion

 Asteraceae
Aster/Sunflowers

G4 S1S2   3 Open slopes (low-elevation)
Species Occurrences verified in these Counties: Carbon 
State Rank Reason: Desert dandelion is limited in Montana to a few localized sites on the south side of the Pryor Mountains. Impacts of grazing are
unknown, but it may respond positively to moderate levels of disturbance. Additional data on population levels and trends are needed. 

Mentzelia nuda
Bractless blazingstar

 Loasaceae
Blazingstar / Stickleaf
Family

G5 S1S2    Open areas (sandy or
gravelly solis)

Species Occurrences verified in these Counties: Big Horn, Custer, Dawson, Powder River, Roosevelt, Rosebud, Valley 
State Rank Reason: Rare and peripheral in Montana, where it is known from a few locations in the eastern half of the state. Additional data on population
levels and trends are needed. 

Mentzelia pumila
Dwarf mentzelia

 Loasaceae
Blazingstar / Stickleaf
Family

G4 S2S3   3 Shrublands (Dry, sandy
soils)
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Species Occurrences verified in these Counties: Big Horn, Carbon 
State Rank Reason: Rare in Montana, where it is known only from sandy sites within the Bighorn Basin area. Additional data on population levels and trends
are needed. 

Mertensia bella
Oregon Bluebells

 Boraginaceae
Borage Family

G4 S2S3  Sensitive - Known
on Forests (LOLO)

 2 Vernally moist soil
(Montane)

Species Occurrences verified in these Counties: Missoula 
State Rank Reason: Rare in Montana, where it is known only from the Lolo National Forest. Some disturbance may be beneficial or at least tolerated. Mining
activity occurs near one site though it is unknown if this has had any impact on M. bella. Additional monitoring of the populations is needed to determine
trends. 

Micranthes apetala
Tiny Swamp Saxifrage

Saxifraga integrifolia
Hook. var. apetala,
Saxifraga apetala
 

Saxifragaceae
Saxifrage Family

G3Q S2?   3 Alpine
Species Occurrences verified in these Counties: Beaverhead, Carbon, Deer Lodge, Granite, Madison, Silver Bow 
State Rank Reason: Known from two occurrences, one in the East Pioneers and one in the Absaroka-Beartooth Wilderness. Both occurrences are known
from single specimen collections. Though little data are available for the species in Montana, the alpine habitat in which it grows is not generally subject to
negative impacts from human disturbance. 

Micranthes tempestiva
Storm Saxifrage

Saxifraga tempestiva
 

Saxifragaceae
Saxifrage Family

G2G3 S2S3  Sensitive - Known
on Forests (BD, BRT)

Sensitive -
Suspected on
Forests (HLC)

 3 Alpine

Species Occurrences verified in these Counties: Beaverhead, Deer Lodge, Granite, Ravalli 
State Rank Reason: State endemic known from approximately a dozen extant sites in southwest Montana. The high elevation habitat of the species in
conjuction with approximately half of the populations in designated wilderness areas minimize the potential for negative impacts to the species. 

Mimulus ampliatus
Stalk-leaved Monkeyflower

Mimulus patulus, Mimulus
washingtonensis
 

Phrymaceae
Lopseed Family

G3 S3  Sensitive - Known
on Forests (FLAT,

KOOT)

  Vernally moist soil (Valleys
to subalpine)

Species Occurrences verified in these Counties: Flathead, Glacier, Lincoln, Missoula, Park, Ravalli, Sanders 
State Rank Reason: See rank details. 

Mimulus breviflorus
Short-flowered
Monkeyflower

 Phrymaceae
Lopseed Family

G4 S1S2  Sensitive - Known
on Forests (KOOT)

Sensitive -
Suspected on
Forests (FLAT)

 3 Rock/Talus (Mesic,
Montane)

Species Occurrences verified in these Counties: Beaverhead, Flathead, Glacier, Lincoln 
State Rank Reason: Rare in Montana, where it is known from a few, scattered locations in the northwest corner of the state. 

Mimulus clivicola
North Idaho
Monkeyflower

 Phrymaceae
Lopseed Family

G4 S2?  Sensitive - Known
on Forests (LOLO)

Sensitive -
Suspected on
Forests (KOOT)

   

Species Occurrences verified in these Counties: Mineral, Sanders 
State Rank Reason: See rank details. 

Mimulus floribundus
Floriferous Monkeyflower

 Phrymaceae
Lopseed Family

G5 SH     
Species Occurrences verified in these Counties: Beaverhead, Cascade, Flathead, Glacier, Lincoln, Park, Ravalli, Sanders, Stillwater 

Mimulus hymenophyllus
Thinsepal monkeyflower

 Phrymaceae
Lopseed Family

G2 S1S2     
Species Occurrences verified in these Counties: Carbon, Lake, Park, Stillwater 
State Rank Reason: See rank details. Surveys of the previous collection sites are needed to document the species' status. Without additional data, a rank
of "SH" will be applicable. 

Mimulus nanus
Dwarf Purple
Monkeyflower

 Phrymaceae
Lopseed Family

G5 S2S3  Sensitive - Known
on Forests (BRT,

CG)

 2 Open slopes (low-elevation)

Species Occurrences verified in these Counties: Gallatin, Ravalli 
State Rank Reason: Mimulus nanus is only known from a few extent occurrences in the state, plus two historical collections. Populations are generally small
and in habitats susceptible to weed invasion. At least a few of the occurrences contain scattered spotted knapweed plants. 

Mimulus primuloides
Primrose Monkeyflower

 Phrymaceae
Lopseed Family

G4 S3  Sensitive - Known
on Forests (BD, BRT)

 3 Fens and wet meadows

Species Occurrences verified in these Counties: Beaverhead, Deer Lodge, Gallatin, Ravalli 
State Rank Reason: Known from several watersheds in southwest Montana, occurring almost entirely on National Forest lands. Eight of the occurrences
are moderate to large-sized populations. Two historical locations are also known. Fire may adversely impact M. primuloides though more study is needed. It
is also vulnerable to changes in hydrology and one population could be adversely affected by activity at an adjacent ski area. 
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Mimulus ringens
Square-stem
Monkeyflower

 Phrymaceae
Lopseed Family

G5 S2?    Wetland/Riparian
Species Occurrences verified in these Counties: Cascade, Chouteau, Fergus 
State Rank Reason: Rare. Currently known from a few riparian sites along the Missouri River in central Montana. Additional survey data are needed. 

Nama densum
Nama

 Hydrophyllaceae
Waterleaf Family

G5 S1S2   3 Sagebrush (Sandy soil)
Species Occurrences verified in these Counties: Carbon 
State Rank Reason: Nama occurs in Montana on the northeastern edge of its range. It has been found at a single location on the south side of the Pryor
Mountains in 1991, occupying less than one acre of habitat. Additional survey data are needed. 

Noccaea parviflora
Small-flowered Pennycress

Thlaspi parviflorum
 

Brassicaceae
Mustards

G3 S3   3 Meadows (Moist, Montane
to alpine)

Species Occurrences verified in these Counties: Beaverhead, Carbon, Cascade, Madison, Meagher, Mineral, Park, Silver Bow 
State Rank Reason: Noccaea parviflora is a regional endemic, known in Montana from several southwestern counties. It is a small, short-lived plant that
likely requires some disturbance to maintain its habitat. 

Nuttallanthus texanus
Blue Toadflax

Linaria canadensis var.
texana
 

Plantaginaceae
Plantain Family

G4G5 S1S2   2 Grasslands/woodlands
(sandy to clay soils)

Species Occurrences verified in these Counties: Carter, Dawson 
State Rank Reason: Known from one extant occurrence in southeastern Montana near Alzada and another occurrence from Makoshika State Park.
Additional surveys and monitoring are needed. 

Nymphaea leibergii
Pygmy Water-lily

Nymphaea tetragona ssp.
leibergii
 

Nymphaeaceae
Water-lily Family

G5 S1   3 Aquatic
Species Occurrences verified in these Counties: Flathead, Lake, Missoula 
State Rank Reason: Known from 4 extant occurrences in western valleys and one historical collection from Salmon Lake in the Seeley Lake area. Populations
are susceptible to impacts from development, recreation, siltation and aquatic weeds. 

Oenothera pallida ssp.
pallida
Pale Evening-primrose

Oenothera pallida var.
idahoensis
 

Onagraceae
Evening-primrose Family

G5T4Q S1    Sandy sites
Species Occurrences verified in these Counties: Beaverhead 
State Rank Reason: Limited in Montana to the sandhills of the Centennial Valley in Beaverhead County. A reduction in natural disturbances, including fire,
ungulate grazing and pocket gopher activity has led to greater dune stabilization and reduced the extent of early successional (blowout) habitat in the
area. 

Oxytropis campestris
var. columbiana
Columbia Locoweed

Oxytropis columbiana
 

Fabaceae
Pea Family

G5T2 S1   1 Wetland/Riparian, Gravelly
shoreline

Species Occurrences verified in these Counties: Lake 
State Rank Reason: Originally known in Montana from six occurrences all around Flathead Lake. However, two of the occurrences are now extirpated.
Private lands, which are subject to development in the area, play a vital role in maintaining viable populations of this plant in Montana. 

Oxytropis deflexa var.
foliolosa
Nodding Locoweed

 Fabaceae
Pea Family

G5T5 S2S3   3 Alpine
Species Occurrences verified in these Counties: Beaverhead, Gallatin, Madison, Park 
State Rank Reason: Rare in Montana, where it has been documented from a few, high-elevation sites in the mountains of the southwest portion of the
state. 

Oxytropis parryi
Parry's Locoweed

 Fabaceae
Pea Family

G5 S2S3   3 Alpine
Species Occurrences verified in these Counties: Beaverhead, Madison 
State Rank Reason: Rare in Montana where it is known only from a few occurrences in the southwestern portion of the state. However, the species high-
elevation habitat and its viability do not appear to be at significant risk at the current time. 

Oxytropis podocarpa
Stalked-pod Locoweed

 Fabaceae
Pea Family

G4G5 S1  Sensitive - Known
on Forests (HLC)

Sensitive -
Suspected on

Forests (BD, FLAT)

 3 Alpine

Species Occurrences verified in these Counties: Glacier, Teton 
State Rank Reason: Rare in Montana, where it is known from a small area of the Rocky Mountain Front. The remote habitat should limit the possibily of
negative impacts. 

Papaver pygmaeum
Alpine Glacier Poppy

Papaver radicatum var.
pygmaeum
 

Papaveraceae
Poppy Family

G3 S2S3   3 Alpine
Species Occurrences verified in these Counties: Flathead, Glacier, Lewis and Clark 
State Rank Reason: See rank details. 

Papaver radicatum ssp.
kluanensis
Alpine Poppy

Papaver kluanense,
Papaver kluenensis
 

Papaveraceae
Poppy Family

G5T4 S2S3   3 Alpine
Species Occurrences verified in these Counties: Carbon, Park, Sweet Grass 
State Rank Reason: See rank details. 

Pedicularis contorta
var. ctenophora
Pink Coil-beaked
Lousewort

 Orobanchaceae
Broomrape Family

G5T3 S2S3   3 Slopes
(Montane/Subalpine)

Species Occurrences verified in these Counties: Beaverhead, Judith Basin, Madison, Ravalli, Teton 
State Rank Reason: Restricted to extreme southwestern Montana where it is documented from a few populations. Limited data is available for the species
and it may be more common than the few collections indicate. 
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Pedicularis contorta
var. rubicunda
Selway Coil-beaked
Lousewort

 Orobanchaceae
Broomrape Family

G5T3 S2S3    Ridgetops and meadows
(subalpine and alpine)

Species Occurrences verified in these Counties: Ravalli 
State Rank Reason: Restricted in Montana to the Bitterroot Mountains where it is documented from several occurrences. Limited data are available for
the species and it may be more common than the few collections indicate. 

Pedicularis crenulata
Scallop-leaf Lousewort

 Orobanchaceae
Broomrape Family

G4 S1   1 Wetland/Riparian
Species Occurrences verified in these Counties: Beaverhead 
State Rank Reason: Two known populations in Montana. Much of the riparian meadow habitat occupied by this species has been converted to agriculture
or is being used as hay meadows. 

Pedicularis pulchella
Mountain Lousewort

 Orobanchaceae
Broomrape Family

G3 S3    Alpine
Species Occurrences verified in these Counties: Carbon, Deer Lodge, Gallatin, Granite, Madison, Park, Powell 
State Rank Reason: Restricted to high elevation areas of southern Montana. Limited data are available for the species and it may be more common than
the few collections indicate. 

Penstemon angustifolius
Narrowleaf Penstemon

 Plantaginaceae
Plantain Family

G5 S2S3   3 Sandy sites
Species Occurrences verified in these Counties: Carter, Dawson, Fallon, Granite 
State Rank Reason: Over a dozen, small extant and/or presumed extant occurrences are known in southeast Montana, plus a few historical collections
from the same area. Only one of the known populations appears to be relatively large. Additional suitable, but unsurveyed habitat likely exists in eastern
Montana. 

Penstemon caryi
Cary's Beardtongue

 Plantaginaceae
Plantain Family

G3 S3   3 Grasslands and slopes
(Open, montane)

Species Occurrences verified in these Counties: Carbon 
State Rank Reason: Restricted in Montana to the Pryor Mountains. 

Penstemon flavescens
Yellow Beardtongue

 Plantaginaceae
Plantain Family

G3 S3   3 Rocky slopes (Open,
montane)

Species Occurrences verified in these Counties: Mineral, Missoula, Ravalli 
State Rank Reason: Restricted in Montana to the Bitterroot Range primarily in Ravalli County but also documented from Mineral County. The species can be
relatively common or widely scattrered in areas of suitable habitat, though detailed information on the abundance of the species is lacking. More detailed
information documenting the abundance, distribution and any potential threats is needed. 

Penstemon grandiflorus
Large Flowered
Beardtongue

 Plantaginaceae
Plantain Family

G5? S1    Sandy soils
Species Occurrences verified in these Counties: Custer 
State Rank Reason: Rare in Montana, where it is known from only a few sites on the plains of eastern Montana. 

Penstemon humilis
Low Beardtongue

 Plantaginaceae
Plantain Family

G5 S1S3    Sagebrush steppe
(Montane)

Species Occurrences verified in these Counties: Beaverhead, Gallatin, Lewis and Clark, Lincoln, Madison, Meagher, Missoula, Park, Powell, Ravalli 
State Rank Reason: Known in Montana from 1 collection from Beaverhead County 

Penstemon lemhiensis
Lemhi Beardtongue

 Plantaginaceae
Plantain Family

G3 S3  Sensitive - Known
on Forests (BD, BRT)

 2 Sagebrush-grasslands

Species Occurrences verified in these Counties: Beaverhead, Deer Lodge, Ravalli, Silver Bow 
State Rank Reason: Penstemon lemhiensis is a regional endemic that occurs only in southwest Montana and adjacent Idaho. There are numerous
occurrences in Beaverhead and Ravalli Counties with a few additional occurrences located in Deer Lodge and Silver Bow Counties in Montana, but most are
small to moderate in size. The number of plants in Montana is estimated at approximately 10,000 individual plants based on recent survey efforts. Plants
occur on a mix of federal, state and private ownerships with National Forest lands supporting the majority of the occurrences. The species is primarily
sensitive to negative impacts associated with drought conditions and fire suppression, both of which are believed to have played a significant role in the
species' decline. Additional impacts to populations are occurring from noxious weed invasion, primarily spotted knapweed in the Bitterroot region. Heavy
livestock grazing also negatively impacts the species. Several occurrences are found adjacent to roadsides and thus may be impacted by activities
associated with road construction, maintenance and use. 

Penstemon payettensis
Payette Beardtongue

 Plantaginaceae
Plantain Family

G4 S1  Sensitive - Known
on Forests (BRT)

 1 Slopes (Open, Montane)

Species Occurrences verified in these Counties: Beaverhead, Ravalli 
State Rank Reason: Known in Montana from only two small occurrrences in close proximity on the Bitterroot National Forest. 
Spotted knapweed invasion, fire suppression and road construction/maintenance are all concerns for the viability of the species in Montana. Additional
data on the species in Montana are needed. 

Penstemon whippleanus
Whipple's Beardtongue

 Plantaginaceae
Plantain Family

G5 S2    Open areas (subalpine and
alpine)
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Species Occurrences verified in these Counties: Beaverhead, Gallatin, Madison 
State Rank Reason: Whipple's beardtongue occurs at the edge of its range in Montana, and is known here from just two collections, only one of which is
recent. The species occupies high elevation, rocky habitat that is relatively unthreatened. 

Petasites frigidus var.
frigidus
Arctic Sweet Coltsfoot

 Asteraceae
Aster/Sunflowers

G5T5 S2  Sensitive - Known
on Forests (FLAT)

 2 Wetland/Riparian

Species Occurrences verified in these Counties: Flathead, Glacier 
State Rank Reason: Rare in Montana, where it is at the southern edge of its range. Known from a few widely scattered sites in the northwest corner of the
state. 

Phacelia incana
Hoary Phacelia

 Hydrophyllaceae
Waterleaf Family

G3G4 S3   3 Rocky slopes (foothills)
Species Occurrences verified in these Counties: Beaverhead 
State Rank Reason: Phacelia incana occurs in Idaho, Nevada, Utah, Colorado and Montana. In Montana, it is known from approximately ten occurrences in
Beaverhead County. It is difficult to estimate the size of populations because the plant is an annual, and seed germination varies greatly with climate.
Habitat is probably not threatened by anthropogenic sources. 

Phacelia thermalis
Hot Spring Phacelia

 Hydrophyllaceae
Waterleaf Family

G3G4 S1S3    Barren clay slopes
Species Occurrences verified in these Counties: Fergus, Garfield, Phillips, Valley 
State Rank Reason: Hot spring phacelia is known from a very small number of sites in northeastern Montana, where it is disjunct from its primary range
(northern California to southwestern Idaho). The species is an annual and may be vulnerable to competition from invasive exotics, particularly sweet clover,
which is widespread in the type of habitat where hot spring phacelia has been found. 

Phlox kelseyi var.
missoulensis
Missoula Phlox

Phlox missoulensis
 

Polemoniaceae
Phlox Family

G3 S3  Sensitive - Known
on Forests (BD, HLC)

Sensitive -
Suspected on
Forests (LOLO)

 2 Slopes/ridges (Open,
foothills to subalpine)

Species Occurrences verified in these Counties: Cascade, Granite, Jefferson, Judith Basin, Lewis and Clark, Madison, Meagher, Missoula, Powell, Teton 
State Rank Reason: Missoula phlox is a state endemic known from over 2 dozen occurrences in west-central Montana, most of which are moderate to large-
sized. Populations occur on a mix of ownerships, including private lands which host several occurrences. The Waterworks Hill population is infested with
several noxious weeds and heavy recreational trail use also occurs within the occupied habitat. Other populations appear to be at much less risk though
some impacts from invasive weeds, recreational use and development are possible. 

Physaria brassicoides
Double Bladderpod

 Brassicaceae
Mustards

G5 S3   3 Breaklands/badlands
Species Occurrences verified in these Counties: Carbon, Carter, Custer, Petroleum, Phillips, Powder River, Stillwater 
State Rank Reason: Double bladderpod is endemic to a restricted area of the northern Great Plains, and is known in Montana only from a handful of
populations. Populations occur on a mix of federal, state and private ownerships. Impacts to the species from livestock grazing and invasive weeds are
minimal at this time as the typically steep, sparsely-vegetated habitat is not conducive to grazing. Yellow sweetclover was observed at one location and it
may eventually have a negaitive impact on the species. 

Physaria carinata
Keeled Bladderpod

Lesquerella carinata,
Lesquerella carinata var.
languida, Lesquerella
paysonii [misapplied in
MT], Physaria carinata ssp.
carinata
 

Brassicaceae
Mustards

G3G4 S1S2  Sensitive - Known
on Forests (BD)

 1 Grassland slopes (low-
elevation)

Species Occurrences verified in these Counties: Beaverhead, Granite, Musselshell 
State Rank Reason: Physaria carinata is restricted to areas of calcareous limestone substrates on low elevation, south-facing grasslands of Granite and
Beaverhead Counties. Population numbers appear to have declined significantly in at least several of the occurrences in the Garnet Mountains from the time
they were first documented in the 1980's and early 1990's. During this time period, spotted knapweed densities have increased in the area and the noxious
weed is now a dominant plant in most of the keeled bladderpod sites. At least one previous study has documented decreased vigor and survivorship of keeled
bladderpod in knapweed infested areas. 

Physaria didymocarpa
var. lanata
Woolly Twinpod

 Brassicaceae
Mustards

G5T2 S2S3   2 Grasslands/Shrublands
(Open, plains)

Species Occurrences verified in these Counties: Big Horn, Rosebud 
State Rank Reason: Only a few known occurrences in Montana, including two potentially large populations. However, lots of unsurveyed potential habitat
exists. Both BLM and private lands are important to the viability of the species in Montana. Oil and gas development, coalbed methane, and invasive weeds
have the potential to detrimentally impact populations. 

Physaria douglasii
Douglas Bladderpod

Lesquerella douglasii
 

Brassicaceae
Mustards

GNR S1   2 Woodlands (Sandy soils,
low-elevation)

Species Occurrences verified in these Counties: Lincoln 
State Rank Reason: Known from one population in northwest Montana at the edge of Lake Koocanusa. Impacts to the population from ORV use, recreation
and erosion of the sandy bluffs are possible, though additional monitoring is needed to determine what impacts if any are occurring. 

Physaria humilis
Bitterroot Bladderpod

Lesquerella humilis
 

Brassicaceae
Mustards

G2 S2  Sensitive - Known
on Forests (BRT)

 2 Alpine

Species Occurrences verified in these Counties: Ravalli 
State Rank Reason: Montana endemic restricted to a very small area of the Bitterroot Mountains with only a few known occurrences. All occurrences are
in the Selway-Bitterroot Wilderness. However, activity related to hiking trails and a lookout tower may adversely impact P. humilis plants or its habitat. 

Physaria klausii
Divide Bladderpod

Lesquerella klausii
 

Brassicaceae
Mustards

G3 S3   3 Slopes (Open,
Montane/subalpine)
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Species Occurrences verified in these Counties: Broadwater, Lewis and Clark, Meagher 
State Rank Reason: State endemic restricted to central-Montana with the majority of populations occurring in the Big Belt Mountains and extending north
to the southern end of the Rocky Mountain Front. Many large populations exist and the species typically occurs on gravelly slopes that are not usually
subject to human disturbance. 

Physaria lesicii
Lesica's Bladderpod

Lesquerella lesicii
 

Brassicaceae
Mustards

G2 S2  SENSITIVE 1 Woodlands/Grasslands
(Montane)

Species Occurrences verified in these Counties: Carbon 
State Rank Reason: Lesica's bladderpod occurs only in Montana, where it is restricted to a few areas of limestone outcrops in the eastern Pryor
Mountains. All known populations are on federal lands. While it occurs largely on steep terrain that is relatively inaccessible to humans, trampling and
terracing through its habitat by wild horses may be negatively impacting the plant. 

Physaria ludoviciana
Silver Bladderpod

Lesquerella ludoviciana
 

Brassicaceae
Mustards

G5 S2S3    Sandy sites
Species Occurrences verified in these Counties: Carbon, Carter, Cascade, Chouteau, Fallon, Fergus, Golden Valley, Lewis and Clark, Mccone,
Petroleum, Phillips, Powder River, Rosebud, Sheridan, Teton, Valley 
State Rank Reason: Rare in Montana. Primarily a plains species which barely enters eastern Montana where it is restricted to sandy sites. Locally common
at one site and threats to the species' viability appear to be minimal at this time. 

Physaria pachyphylla
Thick-leaf Bladderpod

 Brassicaceae
Mustards

G2G3 S2S3    Rocky slopes (foothills)
Species Occurrences verified in these Counties: Carbon 
State Rank Reason: See rank details. 

Physaria pulchella
Beautiful Bladderpod

Lesquerella pulchella,
Physaria carinata ssp.
pulchella
 

Brassicaceae
Mustards

G3 S3  Sensitive - Known
on Forests (BD)

SENSITIVE 3 Open slopes (Calcaeous
soils, foothills to alpine)

Species Occurrences verified in these Counties: Beaverhead 
State Rank Reason: Beautiful bladderpod is a state endemic - occurring only in Montana - and is known only from a few locations, where it is restricted to
small areas of sparsely vegetated habitat. 

Physaria saximontana
var. dentata
Rocky Mountain Twinpod

 Brassicaceae
Mustards

G3T3 S3    Gravelly slopes/talus
(Montane/subalpine)

Species Occurrences verified in these Counties: Beaverhead, Broadwater, Carbon, Chouteau, Fergus, Flathead, Gallatin, Glacier, Lewis and Clark,
Madison, Park, Pondera, Powell, Silver Bow, Sweet Grass, Teton 
State Rank Reason: State endemic known from several counties across central and southern Montana mountain ranges.
 

Plagiobothrys
leptocladus
Slender-branched
Popcorn-flower

 Boraginaceae
Borage Family

G4 S2S3    Wetland/Riparian (low-
elevation)

Species Occurrences verified in these Counties: Beaverhead, Custer, Glacier, Park, Phillips, Valley 
State Rank Reason: Rare in Montana, where it is known from a few widely scattered sites in the state. Additional data on population levels, trends and
threats to the known ocuurences are needed to more precisely evaluate its status. As it occurs in drying mud of ponds, wetlands, stockponds, etc it is
likely that additional populations exist in Montana. 

Pleiacanthus spinosus
Spiny Skeletonweed

Stephanomeria spinosa,
Lygodesmia spinosa
 

Asteraceae
Aster/Sunflowers

G4 S2S3   3 Grasslands (low-elevation)
Species Occurrences verified in these Counties: Beaverhead, Carbon, Madison, Park 
State Rank Reason: This plant occurs in Montana at the northeastern edge of its range, where it is known only from grasslands in the Madison Valley.
Currently, there are only a few extant occurrences and three historical collections from this area. No specific threats have been reported. Trend data are
not available. However, parts of the Madison Valley are being subdivided and habitat is likely to be negatively impacted. 

Potentilla brevifolia
Short-leaved Cinquefoil

 Rosaceae
Rose Family

G4 S2S3   3 Alpine
Species Occurrences verified in these Counties: Madison 
State Rank Reason: Rare in Montana, where it is currently only from a few collections from the Madison Range. The remote, high-elevation habitat should
greatly minimize the potential for any negative impacts to the viability of the species in the state. Accurate estimates of population levels are lacking. 

Potentilla hyparctica
Low Arctic Cinquefoil

Potentilla nana, Potentilla
flabellifolia var.
emarginata
 

Rosaceae
Rose Family

G4G5 S2   3 Alpine
Species Occurrences verified in these Counties: Carbon, Flathead, Glacier 
State Rank Reason: Rare in Montana, where it is currently only from a couple collections from the Beartooth Mtns. The remote, high-elevation habitat
should greatly minimize the potential for any negative impacts to the viability of the species in the state. Accurate estimates of population levels are
lacking. 

Potentilla nivea var.
pentaphylla
Five-leaf Cinquefoil

Potentilla quinquefolia
 

Rosaceae
Rose Family

G5T4 S3  Sensitive - Known
on Forests (BD,

FLAT, HLC)

 4 Alpine

Species Occurrences verified in these Counties: Flathead, Glacier, Lincoln, Madison, Park, Pondera 
State Rank Reason: Rare in Montana, though several large populations are known and most populations, as well as the species' habitat, are not being
negatively impacted. 

Potentilla plattensis
Platte Cinquefoil

 Rosaceae
Rose Family

G4 S3   4 Grasslands/Sagebrush
(Mesic)

Species Occurrences verified in these Counties: Beaverhead, Carbon, Judith Basin, Valley 
State Rank Reason: Rare in Montana, where it is known from several collections, particularly from Beaverhead County. 
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Primula alcalina
Alkali Primrose

 Primulaceae
Primrose Family

G2 S2  Sensitive - Known
on Forests (BD)

SENSITIVE 1 Wetland/Riparian

Species Occurrences verified in these Counties: Beaverhead, Madison 
State Rank Reason: Primula alcalina is a regional endemic, occuring only in east-central Idaho and adjacent Montana, where it is known from just one
recently documented population in Beaverhead County on BLM and National Forest lands. Another population documented by a historical collection from
1920 by F. Rose has not been relocated. The extant location is actively grazed and the species may be vulnerable to impacts associated with cattle grazing
and activities that alter the hydrology (irrigation, diversions). 

Primula incana
Mealy Primrose

 Primulaceae
Primrose Family

G5 S3  Sensitive - Known
on Forests (BD)

Sensitive -
Historically known,

not recently
documented on

Forests (CG)

 2 Wetland/Riparian

Species Occurrences verified in these Counties: Beaverhead, Broadwater, Carbon, Deer Lodge, Gallatin, Jefferson, Madison, Meagher, Powell, Sheridan,
Silver Bow, Teton 
State Rank Reason: Primula incana is known from a few dozen extant occurrences in Montana, including several moderate to large populations. However,
most known populations are small, and the status of several populations is uncertain. Ownership of the occupied areas is varied and includes federal, state
and private lands, including several locations managed or protected for their conservation values. However, unprotected private lands host many
occurrences. Cattle grazing may have some negative effects on the species including the direct effects of herbivory and trampling. The species is also
vulnerable to activities that alter the hydrology of the wetlands it occupies. Continued threats and potentially declining trends, particularly in regards to
habitat quality make the species' vulnerable to local extirpation. 

Prunus pumila
Sand Cherry

 Rosaceae
Rose Family

G5 S1S3   2 Sandy or rocky soils (Plains)
Species Occurrences verified in these Counties: Fallon 
State Rank Reason: The sole known extant location in Montana occurs along a county road and is susceptible to road construction and maintenance
activities. A 1960 collection with vague locational data has not been relocated but it apparently occurred in native habitat. 

Psilocarphus
brevissimus
Dwarf woolly-heads

 Asteraceae
Aster/Sunflowers

G4 S2S3  Sensitive - Known
on Forests (KOOT)

 3 Wetland/Riparian

Species Occurrences verified in these Counties: Cascade, Lincoln, Petroleum, Phillips, Sanders, Valley 
State Rank Reason: Limited data combined with the posibility that several reported observations from western MT may be mis-identified with other
Psilocarphus species make a precise determination of the species' status difficult. 

Pyrrocoma
carthamoides var.
subsquarrosa
Beartooth Large-flowered
Goldenweed

Haplopappus carthamoides
var. subsquarrosus
 

Asteraceae
Aster/Sunflowers

G4G5T3 S3  Sensitive - Known
on Forests (CG)

SENSITIVE 3 Sagebrush-Grassland

Species Occurrences verified in these Counties: Carbon 
State Rank Reason: The Beartooth large-flowered goldenweed is a local endemic to the eastern front of the Beartooth Mountains and the foothills of the
Pryor Mountains and adjacent areas of Wyoming. Although several populations are large, it is vulnerable to increased shrub and tree cover due to fire
suppression and to competition from invasive plants. 

Quercus macrocarpa
Bur Oak

 Fagaceae
Beech / Oaks

G5 S2   1 Shale ridges
Species Occurrences verified in these Counties: Big Horn, Carter 
State Rank Reason: Bur oak is at the extreme western edge of its range in Montana, where it occurs in a localized, though fairly large, occurrence in
Carter County. Bentonite mining is active in this area and exotic weeds are prevalent though negative impacts to bur oak have not been documented due
to a lack of surveys and monitoring. 

Ranunculus
cardiophyllus
Heart-leaved Buttercup

 Ranunculaceae
Buttercup Family

G5 S3   2 Grasslands (Moist,
Montane)

Species Occurrences verified in these Counties: Chouteau, Glacier, Sweet Grass, Toole 
State Rank Reason: Rare in Montana, where it is primarily distributed in the north-central part of the state. 

Ranunculus grayi
Arctic Buttercup

Ranunculus karelinii,
Ranunculus verecundus,
Ranunculus gelidus
 

Ranunculaceae
Buttercup Family

G4G5 S3   3 Alpine
Species Occurrences verified in these Counties: Carbon, Deer Lodge, Flathead, Glacier, Madison, Meagher, Park, Stillwater 
State Rank Reason: Also includes R. verecundus, which was formerly tracked as a separate Species of Concern. 

Ranunculus
orthorhynchus
Straightbeak Buttercup

 Ranunculaceae
Buttercup Family

G5 S1S2   1 Wetland/Riparian
(Montane)

Species Occurrences verified in these Counties: Deer Lodge, Flathead, Glacier, Granite, Lake, Mineral, Missoula, Sanders 
State Rank Reason: Rare in Montana, where is is known from the western portion of the state based upon several specimen collections. However, only one
collection has been made in the past two decades. Additional data are need to determine this species' status. 

Ranunculus pedatifidus
Northern Buttercup

 Ranunculaceae
Buttercup Family

G5 S3   2 Meadows/Woodlands
(Montane to Alpine)

Species Occurrences verified in these Counties: Carbon, Flathead, Glacier, Granite, Liberty, Teton 
State Rank Reason: Rare in Montana. Documented in the state from several collections. Additional data are needed to more precisely determine the
species' status. 
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Ribes laxiflorum
Trailing Black Currant

 Grossulariaceae
Currants / Gooseberries

G5 S2?    Shrublands (Rocky,
montane)

Species Occurrences verified in these Counties: Flathead, Lincoln 
State Rank Reason: Rare in Montana, where it is known from a single collection from Lincoln County. The documented population does not appear to be at
risk. Additional data are needed. 

Ribes triste
Swamp Red Currant

 Grossulariaceae
Currants / Gooseberries

G5 S2?    Forest openings (Mesic,
montane/subalpine)

Species Occurrences verified in these Counties: Beaverhead, Deer Lodge, Granite, Mineral, Ravalli 
State Rank Reason: Rare in Montana, where it is known from a few collections from the western portion of the state. Additional data are needed. 

Rorippa calycina
Persistent-sepal Yellow-
cress

 Brassicaceae
Mustards

G3 SH    Wetland/Riparian
Species Occurrences verified in these Counties: Big Horn, Custer, Mccone, Rosebud, Treasure, Yellowstone 
State Rank Reason: Rorippa calycina is a regional endemic currently known only from four Montana records. The species was last observed in Montana more
than 30 years ago. Surveys are needed. 

Rotala ramosior
Toothcup

 Lythraceae
Loosestrife Family

G5 S1S2   4 Wetland/Riparian
Species Occurrences verified in these Counties: Lake, Missoula, Ravalli 
State Rank Reason: Rare in Montana, where it is known from approximately a half-dozen wetland sites in the valley bottoms in the western portion of the
state. Potential threats and impacts to the known occurrences, as well as population trends, need to be evaluated. 

Rubus arcticus
Nagoonberry

Rubus acaulis, Rubus
arcticus ssp. acaulis
 

Rosaceae
Rose Family

G5 S2     
Species Occurrences verified in these Counties: Flathead 
State Rank Reason: Rubus acaulis may be rare or common where its habitat is present. However, its habitat (hummocks in Sphagnum-moss dominated fens,
high elevation wet-meadows, etc.) is very specific and often limited in Montana. 

Sagina nivalis
Arctic Pearlwort

 Caryophyllaceae
Pink Family

G5 S2S3   3 Alpine
Species Occurrences verified in these Counties: Carbon, Glacier, Stillwater 
State Rank Reason: Rare in Montana, where it is known from Glacier National Park and the Beartooth Plateau. The remote, high-elevation habitat should
greatly minimize the potential for any negative impacts to the viability of the species in the state. Accurate estimates of population levels are lacking. 

Salix barrattiana
Barratt's Willow

 Salicaceae
Willows / Poplar

G5 S2  Sensitive - Known
on Forests (CG)

Sensitive -
Suspected on

Forests (FLAT, HLC)

 3 Alpine

Species Occurrences verified in these Counties: Carbon, Glacier, Madison 
State Rank Reason: Rare in Montana. Known from two disjunct sites, one in Glacier National Park and one on the Beartooth Plateau. Populations are small,
but the remote, high-elevation habitat should greatly minimize the potential for any negative impacts to the viability of the species in the state. 

Salix cascadensis
Cascade Willow

 Salicaceae
Willows / Poplar

G5 S2    Alpine
Species Occurrences verified in these Counties: Deer Lodge, Sanders, Teton 
State Rank Reason: Rare in Montana. Species is known in Montana only from a small area of the Anaconda-Pintlers. The remote, high-elevation habitat
should greatly minimize the potential for any negative impacts to the viability of the species in the state. Accurate estimates of population levels are
lacking. 

Salix serissima
Autumn Willow

 Salicaceae
Willows / Poplar

G5 S3   3 Wetland/Riparian
Species Occurrences verified in these Counties: Cascade, Flathead, Glacier, Meagher, Pondera, Teton 
State Rank Reason: This willow is primarily found in Montana along the Rocky Mountain Front. Approximately half the occurrences are on lands managed in
part for their conservation value. The species is primarily susceptible to impacts associated with heavy grazing and changes in the hydrology of the fens
and wet meadows which it occupies. 

Sandbergia perplexa
Puzzling Rockcress

Halimolobos perplexa
 

Brassicaceae
Mustards

G4 S2  Sensitive - Known
on Forests (BRT)

 2 Shrubland/woodland slopes
(Open, Montane)

Species Occurrences verified in these Counties: Ravalli 
State Rank Reason: Rare in Montana, where it is known only from the very southern end of the Bitterroot Valley on the Bitterroot National Forest. Spotted
knapweed is known from at least one of the populations and further spread of invasive weeds at the known occurrences is likely without control measures.
Trend data and repeat observations of the known occurrences are lacking. 

Satureja douglasii
Yerba Buena

Clinopodium douglasii
 

Lamiaceae
Mints

G5 S3    Forest (Moist, montane)
Species Occurrences verified in these Counties: Mineral, Missoula, Ravalli, Sanders 
State Rank Reason: Rare in Montana, where it is known from several sites near the Idaho border. It is primarily a coastal species, disjunct in western
Montana. Population levels appear healthy and may be increasing in some areas. 

Saussurea densa
Dwarf Saw-wort

Saussurea nuda var. densa
 

Asteraceae
Aster/Sunflowers

G4Q S2S3   3 Alpine
Species Occurrences verified in these Counties: Flathead, Lewis and Clark, Pondera, Teton 
State Rank Reason: Known from a handfull of small occurrences along the Rocky Mountain Front, primarily in the Bob Marshall Wilderness Complex. Limited
data are available for most occurrences leading to the uncertainty in the species' rank. 
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Saussurea weberi
Weber's Saw-wort

 Asteraceae
Aster/Sunflowers

G2G3 S2  Sensitive - Known
on Forests (BD)

 3 Alpine

Species Occurrences verified in these Counties: Deer Lodge, Granite, Park 
State Rank Reason: Known from one large occurrence in the Anaconda-Pintler Range in the alpine zone. The remote, high-elevation habitat should greatly
minimize the potential for any negative impacts to the viability of the species in the state. Population estimates from the single, documented occurrence
vary widely. Additional population data are needed. 

Saxifraga hirculus
Yellow Marsh Saxifrage

 Saxifragaceae
Saxifrage Family

G5 S1S2   3 Alpine
Species Occurrences verified in these Counties: Carbon 
State Rank Reason: Known from one small population in the Absorka-Beartooth Wilderness. Though little data are available for the species in Montana, the
alpine habitat in which it grows is not generally subject to negative impacts from human disturbance. 

Senecio amplectens
Clasping Groundsel

Ligularia amplectens
 

Asteraceae
Aster/Sunflowers

G4 S1S2   1 Alpine
Species Occurrences verified in these Counties: Carbon, Glacier 
State Rank Reason: In Montana, only known from the Beartooth (Line Creek) Plateau. Additional data on population size, trends and potential threats are
needed to evaluate the species' vulnerability. 

Senecio elmeri
Elmer's Ragwort

Senecio spribillei
 

Asteraceae
Aster/Sunflowers

G4 S2    Alpine
Species Occurrences verified in these Counties: Lincoln, Sanders 
State Rank Reason: Rare in the state. Known from only one high-elevation site in the Cabinet Mountains. Its location in a designated wilderness and its
high-elevation habitat should prevent most detrimental imapcts to the species' viability in Montana. 

Senecio eremophilus
Desert Groundsel

 Asteraceae
Aster/Sunflowers

G5 S1S2    Wetland/Riparian
Species Occurrences verified in these Counties: Big Horn, Blaine, Hill, Lake, Phillips 
State Rank Reason: Known from at least 5 occurrences, including two historical collections. Little data are available for this species in Montana. More
information is needed. May be more common than collections indicate. 

Senecio hydrophilus
Alkali-marsh Ragwort

 Asteraceae
Aster/Sunflowers

G5 S3     
Species Occurrences verified in these Counties: Beaverhead, Broadwater, Cascade, Flathead, Gallatin, Lincoln, Madison, Meagher, Missoula, Park,
Powell 
State Rank Reason: Senecio hydrophilus is present in alkaline habitats within a portion of southwest Montana. Plants are not that common, and occur in
low-elevation wetlands that can be victum to dewatering. 

Senecio integerrimus
var. scribneri
Scribner's Ragwort

 Asteraceae
Aster/Sunflowers

G5T2T3 S2S3     
Species Occurrences verified in these Counties: Carbon, Custer, Fergus, Golden Valley, Hill, Liberty, Musselshell, Park, Phillips, Rosebud, Valley,
Wheatland, Yellowstone 
State Rank Reason: See rank details. 

Shoshonea pulvinata
Shoshonea

 Apiaceae
Parsley/Carrot Family

G3 S2  Sensitive - Known
on Forests (CG)

SENSITIVE 3 Rock Outcrops

Species Occurrences verified in these Counties: Carbon 
State Rank Reason: Known in Montana only from the Pryor Mountains and the eastern slope of the Beartooth Plateau. Occurrences are located mostly on
federal lands. 

Sidalcea oregana
Oregon Checker-mallow

 Malvaceae
Mallow Family

G5 S2S3   1 Grasslands (low-elevation)
Species Occurrences verified in these Counties: Gallatin, Lake 
State Rank Reason: Known from two widely separate sites in Gallatin and Lake counties. Habitats occupied by the species are susceptible to weed invasion
and both locations have a large component of weedy species. However, S. oregana appears capable of tolerating at least some competition from these
weedy species. The Lake County population occurs near and along Highway 93 and has the potential to be significantly negatively impacted by highway
construction. 

Silene spaldingii
Spalding's Catchfly

Spalding's Campion Caryophyllaceae
Pink Family

G2 S2 LT Threatened on
Forests (FLAT,
KOOT, LOLO)

 1 Grasslands (Intermountain)

Species Occurrences verified in these Counties: Flathead, Lake, Lincoln, Sanders 
State Rank Reason: Silene spaldingii exists in only a few locations in the northwest corner of the state. Extant occurrences are known in the following
areas: Tobacco Plains area, Lost Trail National Wildlife Refuge, the Niarada area and on Wild Horse Island. The majority of occurrences have less than 100
individuals, though 3 sites are each known to contain over 1,000 individuals and the total population size in Montana is likely 20,000+ mature plants based
upon 2011 data. One historical occurrence exists from the Columbia Falls area. Several threats affect the long-term viability of the species in the state.
Invasive weeds are the most widespread threat and are negatively impacting the bunchgrass habitat occupied by S. spaldingii. Housing development and
subdivision are directly impacting populations in the Tobacco Plains and has the potential to further isolate known occurrences in the area. Cattle grazing
is affecting several populations and two other occurrences have apparently been extirpated recently from the severe impacts associated with llama
grazing. Fire exclusion and the successive build-up of litter compared to historical conditions appears to be having negative impacts on survival and
reproduction. Populations are also at risk due to the small numbers of individuals and their isolated nature, which reduces the chances of cross-pollination
and gene flow between populations.

Long- and short-term trends are difficult to gauge due to the lack of survey and monitoring data. Estimates of trends and population size are also
compounded by S. spaldingii plants exhibiting summer dormancy at rates that vary widely from year to year. 
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Solidago ptarmicoides
Prairie Goldenrod

Oligoneuron album, Aster
ptarmicoides
 

Asteraceae
Aster/Sunflowers

G5 S2S3    Grasslands (Plains)
Species Occurrences verified in these Counties: Carter, Richland, Wibaux 
State Rank Reason: Rare in Montana, where it has been documented from only a few locations on the eastern plains. 

Sphaeromeria argentea
Chicken-sage

Tanacetum nuttallii,
Artemisia macarthurii
 

Asteraceae
Aster/Sunflowers

G3G4 S3  SENSITIVE 3 Sagebrush steppe (low-
elevation)

Species Occurrences verified in these Counties: Beaverhead 
State Rank Reason: Sphaeromeria argentea occurs in east-central Idaho and adjacent Beaverhead County, Montana with disjunct populations in Nevada
as well as southwest Wyoming and adjacent Colorado. There are nearly 20 known locations south of Dillon; many populations are sparse but spread over
large areas, so population estimates are difficult. All known populations are subject to livestock grazing; however chicken sage is aromatic and most likely
unpalatable to cattle. 

Stellaria crassifolia
Fleshy Stitchwort

 Caryophyllaceae
Pink Family

G5 S2    Wetland/Riparian
Species Occurrences verified in these Counties: Beaverhead, Carbon, Glacier, Granite 
State Rank Reason: Rare in Montana where it is known from a few sparsely distributed locations that are mostly poorly documented. 

Sullivantia hapemanii
Wyoming Sullivantia

 Saxifragaceae
Saxifrage Family

G3 S2S3   3 Rock/Talus
Species Occurrences verified in these Counties: Big Horn, Carbon 
State Rank Reason: Wyoming Sullivantia is regional endemic known in Montana only from a few, clustered locations. It grows in small, fragile aquatic
habitats that may be vulnerable to hydrologic changes from water development or diversion, or trampling. 

Symphyotrichum molle
Soft Aster

 Asteraceae
Aster/Sunflowers

G3 S1S3    NA
Species Occurrences verified in these Counties: Big Horn, Carbon 
State Rank Reason: Known in Montana from 1 collection from the Bighorn Mtns. Though its exact status is uncertain, its rarity warrants its inclusion as a
Species of Concern. 

Synthyris canbyi
Mission Mountain
kittentails

 Plantaginaceae
Plantain Family

G2G3 S2S3   3 Alpine
Species Occurrences verified in these Counties: Flathead, Granite, Lake, Missoula, Ravalli 
State Rank Reason: State endemic with 10 occurrences restricted to high elevation, open, rocky slopes in the Mission and Swan Ranges. As such, habitat is
not generally prone to human disturbance and most occurrences are in designated wilderness areas. Additional occurrences likely exist across the known
range of the species. 

Thalictrum alpinum
Alpine Meadowrue

 Ranunculaceae
Buttercup Family

G5 S2  Sensitive - Known
on Forests (BD)

Sensitive -
Suspected on

Forests (CG, HLC)

 2 Wetland/Riparian

Species Occurrences verified in these Counties: Beaverhead, Deer Lodge, Granite 
State Rank Reason: Rare in Montana, where it is known from approximately two dozen sites mostly on public land. Its habitat is vulnerable to hydrological
alteration. Grazing can be beneficial, except where it leads to stream downcutting and loss of riparian habitat. 

Thelypodium
paniculatum
Northwestern Thelypody

Thelypodium sagittatum
var. crassicarpum
 

Brassicaceae
Mustards

G2 SH    Wetland/Riparian
Species Occurrences verified in these Counties: Beaverhead, Gallatin, Madison 
State Rank Reason: Known only from an 1899 collection in Beaverhead County, although Dorn (1984) also reports it for Madison County. 

Thelypodium sagittatum
Slender Thelypody

 Brassicaceae
Mustards

G4 S2   3 Alkaline meadows (Valleys
and Montane)

Species Occurrences verified in these Counties: Beaverhead, Gallatin 
State Rank Reason: Known from numerous occurrences in extreme southwestern Montana. 

Tonestus aberrans
Idaho Goldenweed

Haplopappus aberrans,
Triniteurybia aberrans,
Eurybia aberrans
 

Asteraceae
Aster/Sunflowers

G3 S1S2  Sensitive - Known
on Forests (BRT)

 1 Rock/Talus

Species Occurrences verified in these Counties: Ravalli 
State Rank Reason: Known from two moderate-sized occurrences and two smaller occurrences on the Bitterroot National Forest and adjacent private
land. One population occurs adjacent to a road, where construction may have impacted the population. No negative impacts to the populations are
currently known to be occurring. However, populations are susceptible to potential impacts associated with roads and rock climbing. 

Townsendia condensata
Cushion Townsend-daisy

 Asteraceae
Aster/Sunflowers

G4 S1S3   2 Alpine
Species Occurrences verified in these Counties: Beaverhead, Flathead, Glacier, Park 
State Rank Reason: Cushion townsendia is known in Montana from one presumed extant occurrence in Glacier National Park and three other historical
collections from GNP and the Beartooth Mountains. Risks are likely minimal given the remoteness of its alpine habitat. 

Townsendia florifer
Showy Townsend-daisy

Townsendia florifera
 

Asteraceae
Aster/Sunflowers

G5 S2   3 Grasslands and Sagebrush
Species Occurrences verified in these Counties: Beaverhead, Park, Sweet Grass 
State Rank Reason: Known in Montana from only a few, small occurrences in the southwestern corner of the state. 

Trifolium cyathiferum
Cup Clover

 Fabaceae
Pea Family

G4 S3     
Species Occurrences verified in these Counties: Missoula, Ravalli 
State Rank Reason: Trifolium cyathiferum occurs in two counties with limited information on population size. One occurrence was re-visited in 1998 and
found to be absent due to habitat succession. 
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Trifolium eriocephalum
Woolly-head Clover

 Fabaceae
Pea Family

G5 S2  Sensitive - Known
on Forests (BRT)

Sensitive -
Suspected on

Forests (BD, LOLO)

 2 Open areas (foothills and
montane)

Species Occurrences verified in these Counties: Beaverhead, Ravalli 
State Rank Reason: Known from eight large occurrences on the Bitterroot National Forest. Invasive weeds, particularly spotted knapweed, are a problem
in the habitat occupied by the species. Timber harvest and related road-building activities may also negatively impact populations. However, Trifolium
eriocephalum appears capable of tolerating some level of disturbance. 

Trifolium gymnocarpon
Hollyleaf Clover

 Fabaceae
Pea Family

G5 S2  Sensitive - Known
on Forests (BRT,

LOLO)
Sensitive -

Suspected on
Forests (BD)

 2 Open areas (foothills and
montane)

Species Occurrences verified in these Counties: Granite, Ravalli 
State Rank Reason: Known from many sites within the West Fork Bitterroot River drainage, which would encompass one large metapopulation. Also known
in Montana from one disjunct occurrence in the Rock Creek drainage on the Lolo National Forest. Invasive weeds, particularly spotted knapweed, are a
problem in some of the habitat occupied by the species. However, Trifolium gymmocarpon, as with other clover species, appears capable of tolerating or
even benefitting from some disturbance. 

Trifolium
microcephalum
Woolly Clover

 Fabaceae
Pea Family

G5 S3     
Species Occurrences verified in these Counties: Missoula, Ravalli 

Triodanis leptocarpa
Slim-pod Venus'-looking-
glass

Specularia leptocarpa
 

Campanulaceae
Bellflower Family

G5? S3     
Species Occurrences verified in these Counties: Big Horn, Carter, Cascade, Chouteau, Custer, Park, Petroleum, Phillips, Powder River, Rosebud,
Stillwater, Sweet Grass, Valley 
State Rank Reason: Triodanis leptocarpa is common in the southern Great Plains and extends into eastern and central Montana. It occurs in grasslands,
grass-dominated rocky slopes, and sagebrush-dominated grasslands. It has been found in grazed and ungrazed lands and appears to tolerate some
disturbance. Approximately 14 locations were documented prior to 1958 and occur in central Montana. Approximately 14 locations were documented since
1974 and mostly occur in eastern Montana. Re-visits to known locations and current population data is greatly needed. 

Utricularia intermedia
Flatleaf Bladderwort

 Lentibulariaceae
Bladderworts

G5 S2  Sensitive - Known
on Forests (KOOT)

Sensitive -
Suspected on
Forests (FLAT)

 3 Fens (Aquatic)

Species Occurrences verified in these Counties: Blaine, Flathead, Glacier, Lake, Lincoln, Madison 
State Rank Reason: Only known from a few occurrences in the western half of the state. 

Utricularia ochroleuca
Northern Bladderwort

 Lentibulariaceae
Bladderworts

G4G5 S1     
Species Occurrences verified in these Counties: Deer Lodge, Glacier 

Vaccinium myrtilloides
Velvetleaf Huckleberry

 Ericaceae
Heath Family

G5 S2   2 Forests
Species Occurrences verified in these Counties: Flathead, Glacier 
State Rank Reason: Only known in Montana from several sites in the vicinity of West Glacier. Some of the known population and associated habitat has
been negatively impacted by development (visitor and transportation facilities) within Glacier National Park. 

Viburnum lentago
Nannyberry

 Caprifoliaceae
Honeysuckle Family

G5 S2S3   2 Riparian forest
Species Occurrences verified in these Counties: Big Horn, Richland, Roosevelt 
State Rank Reason: Three known occurrrences in eastern Montana. 

Viguiera multiflora
Many-flowered Viguiera

Heliomeris multiflora
 

Asteraceae
Aster/Sunflowers

G4G5 S2S3   3 Aspen woodlands
Species Occurrences verified in these Counties: Beaverhead, Carbon, Cascade, Gallatin, Madison, Park, Phillips 
State Rank Reason: Known from one extant occurrence in Beaverhead County and four historical collections from Beaverhead, Gallatin and Madison
Counties. 

Viola selkirkii
Great-spurred Violet

 Violaceae
Violets

G5 S2  Sensitive - Known
on Forests (KOOT)

Sensitive -
Suspected on
Forests (FLAT)

  Wetland/Riparian
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FLOWERI NG PLANTS  -  MONOCOTS  ( LI LI OPS I DA) 77  SPECI ES

Species Occurrences verified in these Counties: Lincoln 
State Rank Reason: Only known in Montana from a few locations in the northwest corner of the state. Additional survey data are needed to document
population sizes and extent. 

Waldsteinia idahoensis
Idaho Barren Strawberry

 Rosaceae
Rose Family

G3 S2S3  Sensitive - Known
on Forests (LOLO)

  Forests (Ponderosa Pine)

Species Occurrences verified in these Counties: Mineral, Missoula 
State Rank Reason: Only one known site in Montana on National Forest land. Population is in an area susceptible to impacts from timber harvesting and
road maintenance, though population appears to be stable or perhaps increasing in size. 

SCIENTIFIC NAME
COMMON NAME

TAXA SORT OTHER NAMES
FAMILY (SCIENTIFIC)

FAMILY (COMMON)
GLOBAL
RANK

STATE
RANK USFWS USFS BLM

MNPS THREAT
CATEGORY HABITAT

Acorus americanus
Sweetflag

Acorus calamus
[misapplied name]
 

Acoraceae
Sweetflag/Calamus Family

G5 S1S2    Wetland/Riparian
Species Occurrences verified in these Counties: Flathead, Lake 
State Rank Reason: This species occurs at the edge of its range in Montana, where it has been collected from two localities in the vicinity of Flathead
Lake. Current status of these populations is largely unknown. The species has likely been negatively impacted by hydrologic alterations and devolopment in
the area. 

Allium acuminatum
Tapertip Onion

 Liliaceae
Lillies

G5 S2S3  Sensitive - Known
on Forests (BD, BRT,

LOLO)

  Dry Forest-Grassland

Species Occurrences verified in these Counties: Lincoln, Madison, Ravalli, Sanders 
State Rank Reason: Rare in Montana, where it is known from several widely scattered sites in the western half of the state. Trend data are lacking.
Threats to populations do not appear to be significant at this time, though invasive weeds may eventually pose problems at some sites. 

Allium columbianum
Columbia Onion

 Liliaceae
Lillies

G3 S1    Open, mesic sites
Species Occurrences verified in these Counties: Lincoln, Ravalli, Sanders 
State Rank Reason: Known from one occurrence in Camas Prairie. Part of this occurrence has been replaced by a gravelpit. Nearly all suitable habitat in
the area has been converted to agriculture. Invasive weeds may also negatively impact the remaining habitat and threaten the population. Survey and
monitoring data are needed. 

Allium geyeri var. geyeri
Geyer's Onion

 Liliaceae
Lillies

G4G5T4 S3     
Species Occurrences verified in these Counties: Beaverhead, Big Horn, Broadwater, Carbon, Flathead, Madison 
State Rank Reason: S3 SOC: This variety of Allium geyeri appears to be found in limited numbers with a limited distribution in Montana. 

Allium parvum
Small Onion

 Liliaceae
Lillies

G5 S3  Sensitive - Known
on Forests (BRT)

Sensitive -
Suspected on
Forests (BD)

  Dry Forest-Grassland

Species Occurrences verified in these Counties: Beaverhead, Ravalli 
State Rank Reason: Known from southwest Montana, primarily on the Bitterroot National Forest. Many of the the documented occurrences have large
numbers of individuals and cover extensive areas. However, many of the sites are also infested with spotted knapweed and/or cheatgrass and continued
increases in the density and spread of both invasive weeds are likely, further degrading the habitat occupied by Allium parvum. 

Allium simillimum
Dwarf Onion

 Liliaceae
Lillies

G4 S2?    Mesic Grasslands-Meadows
Species Occurrences verified in these Counties: Gallatin, Lincoln, Ravalli 
State Rank Reason: Rare in Montana, where it is known from only a few locations in the southwest portion of the state near the Idaho border. Available
survey data are limited for the species in Montana. 

Amerorchis rotundifolia
Round-leaved Orchis

Orchis rotundifolia
 

Orchidaceae
Orchids

G5 S3  Sensitive - Known
on Forests (FLAT,

HLC, KOOT)
Sensitive -

Suspected on
Forests (LOLO)

  Wetland/Riparian

Species Occurrences verified in these Counties: Flathead, Glacier, Lake, Lewis and Clark, Lincoln, Pondera, Powell, Teton 
State Rank Reason: In Montana, this species is restricted to the Rocky Mountain Front, Bob Marshall Wilderness Complex, Swan Valley and the northwest
corner of the state. Several dozen occurrences are known in Montana with many being large, healthy populations. However, information on threats faced
by the species, as well as trend data are lacking. 

Bolboschoenus
fluviatilis
River Bulrush

Scirpus fluviatilis,
Schoenoplectus fluviatilis
 

Cyperaceae
Sedges

G5 S1     
Species Occurrences verified in these Counties: Sheridan, Valley 
State Rank Reason: S1 SOC: Accurate identifications of Bolboshchoenus fluviatilis are found in very few populations within three counties of Montana. 
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Calamagrostis tweedyi
Cascade reedgrass

 Poaceae
Grasses

G3 S3    Montane Forest
Species Occurrences verified in these Counties: Mineral, Missoula, Ravalli, Sanders 
State Rank Reason: A species of limited distribution and currently considered to be globally rare. Restricted in Montana to the extreme western portion of
the state. 

Calochortus bruneaunis
Bruneau Mariposa Lily

 Liliaceae
Lillies

G5 S1S3    Grasslands (Intermountain)
Species Occurrences verified in these Counties: Beaverhead 
State Rank Reason: Known in Montana from one 1941 collection by M. Ownbey approximately 1.5 miles southeast of Lima and a 2009 observation from the
Centennial Mtns, though specific observation and locality data are unknown. 

Carex amplifolia
Big-leaf Sedge

 Cyperaceae
Sedges

G4 S3  Sensitive - Known
on Forests (KOOT)

  Wetland

Species Occurrences verified in these Counties: Flathead, Sanders 
State Rank Reason: Carex amplifolia occurs in temperate western North America where it is usually uncommon or rare from coastal lowlands to middle
elevations in the mountains (FNA 2002). The previous SH rank in Montana was based on a 1978 herbarium specimen. In recent years it has been collected
from several wetlands in Sanders and Flathead Counties. Additional wetland surveys are needed to accurately document its distribution and population size
in Montana. 

Carex chordorrhiza
Creeping Sedge

 Cyperaceae
Sedges

G5 S3  Sensitive - Known
on Forests (FLAT,

KOOT)
Sensitive -

Suspected on
Forests (LOLO)

 3 Wetland/Riparian

Species Occurrences verified in these Counties: Flathead, Lincoln, Powell 
State Rank Reason: Rare in Montana, where it is known from fens and wet meadows in the northwest corner of the state. Generally does not appear to be
threatened by any particular activities, though populations are susceptible to hydrologic changes. 

Carex comosa
Bristly Sedge

 Cyperaceae
Sedges

G5 S1S2   1 Wetland/Riparian
Species Occurrences verified in these Counties: Flathead 
State Rank Reason: Only one known location in Montana on the shore of Flathead Lake. Occurrence is threatened by erosion caused by wave action and
artificially high lake levels. 

Carex crawei
Crawe's Sedge

 Cyperaceae
Sedges

G5 S2S3   2 Wetland/Riparian
Species Occurrences verified in these Counties: Cascade, Pondera, Powell, Prairie, Teton 
State Rank Reason: Rare in Montana, where it is known from several areas. A few sites contain moderate to large populations. Trend data are lacking for
the species. Negative impacts to populations from hydrologic changes are a potential threat. 

Carex glacialis
Alpine Sedge

 Cyperaceae
Sedges

G5 S3     
Species Occurrences verified in these Counties: Flathead, Lewis and Clark, Pondera 
State Rank Reason: Carex glacialis occurs throughout Canada, and has recently been discovered in the United States where it occurs at 4 locations in
Montana. It grows in limestone fellfield habitats within the alpine. Populations are few, but appear stable. Surveys are needed to explore potential habitat,
map its distribution, and determine population sizes. 

Carex gravida
Heavy Sedge

 Cyperaceae
Sedges

G5 S3  Sensitive - Known
on Forests (CG)

 2 Wetland/Riparian

Species Occurrences verified in these Counties: Big Horn, Carter, Fallon, Mccone, Powder River, Richland, Rosebud 
State Rank Reason: Carex gravida has been found at a few widely scattered locations in eastern Montana, and is not generally abundant where it occurs.
However, it is likely that the species is more abundant than the current data shows. Habitats include moist, green ash woodlands, which are attractive to
livestock, and it may be particularly vulnerable to moderate grazing because of its cespitose growth form. These habitats are also quite vulnerable to
invasion by non-native plants. 

Carex idahoa
Idaho Sedge

Carex parryana ssp. idahoa
 

Cyperaceae
Sedges

G3 S3  Sensitive - Known
on Forests (BD)

SENSITIVE 2 Wetland/Riparian

Species Occurrences verified in these Counties: Beaverhead, Broadwater, Deer Lodge, Gallatin, Madison, Powell, Silver Bow 
State Rank Reason: Idaho sedge is a regional endemic known from several dozen sites in Montana which cluster into approx 15-20 populations, most on
public lands. The estimated number of stems is in the tens of thousands, but total occupied habitat has been estimated at less than 200 acres. The species is
palatable, and populations may be affected by heavy grazing. Other risks are competition from exotic species, hydrologic alterations, agricultural
development and road construction/maintenance. Updated population data and related site information are needed. 

Carex incurviformis
Coastal Sand Sedge

Carex maritima var.
incurviformis
 

Cyperaceae
Sedges

G4G5 S2?   3 Wetland/Riparian
Species Occurrences verified in these Counties: Deer Lodge, Glacier, Madison, Teton 
State Rank Reason: Five known occurrences in Montana, three are in Wilderness areas or Glacier National Park. However, all populations are apparenly
small to moderate in size based on limited survey data for the species. All occurrences are in alpine habitat that is not generally subject to human impacts. 

Carex lacustris
Lake-bank Sedge

 Cyperaceae
Sedges

G5 S1S2  Sensitive - Known
on Forests (FLAT)

 2 Fens and marshes

Species Occurrences verified in these Counties: Lake, Missoula 
State Rank Reason: A rare species in Montana, known only from a few occurrences from Lake County. 
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Carex multicostata
Many-ribbed Sedge

 Cyperaceae
Sedges

G5 S2S3    Grasslands (Montane)
Species Occurrences verified in these Counties: Beaverhead, Carbon, Gallatin, Granite, Missoula, Park, Ravalli 
State Rank Reason: A rare species in Montana, scattered in the mountains of the southwest and south-central portions of the state. Very little data are
available for the species in Montana. However, the potential for negative impacts to the popoulations appears to be low. 

Carex occidentalis
Western Sedge

 Cyperaceae
Sedges

G4 SH    Dry, montane to alpine
Species Occurrences verified in these Counties: Beaverhead, Gallatin, Silver Bow 
State Rank Reason: Known in Montana from an 1887 collection by Tweedy near "Boulder Creek" and a 1930 collection on Willow Creek in Beaverhead
County. 

Carex petricosa
Rock Sedge

 Cyperaceae
Sedges

G4 S1S2   3 Alpine
Species Occurrences verified in these Counties: Beaverhead, Glacier, Powell, Silver Bow 
State Rank Reason: Rare in Montana, where it is currently known from one site in Glacier National Park. Very little data are available for the species in
Montana. However, the potential for negative impacts to the popoulations appears to be low. 

Carex plectocarpa
Goose-grass Sedge

Carex lenticularis var.
dolia
 

Cyperaceae
Sedges

G3 S3   2 Alpine
Species Occurrences verified in these Counties: Flathead, Glacier, Park 
State Rank Reason: Known in Montana primarily from Glacier National Park and from one population in the Absarokas. Some plants in the Logan Pass area
are subject to trampling by hikers. Otherwise, the potential for negative impacts to the species appears to be low. 

Carex prairea
Prairie Sedge

 Cyperaceae
Sedges

G5 S3  Sensitive - Known
on Forests (KOOT)

 4 Fens

Species Occurrences verified in these Counties: Flathead, Lewis and Clark, Lincoln 
State Rank Reason: Rare in Montana, where it is currently known from a small area in the northwest corner of the state. The potential for negative
impacts to the popoulations appears to be low. 

Carex rostrata
Glaucus Beaked Sedge

 Cyperaceae
Sedges

G5 S2S3  Sensitive - Known
on Forests (KOOT,

LOLO)
Sensitive -

Suspected on
Forests (FLAT)

 3 Fens

Species Occurrences verified in these Counties: Flathead, Gallatin, Lincoln, Missoula, Stillwater 
State Rank Reason: This is a rare species in Montana, not to be confused with the more common Carex utriculata, which had been mistakenly treated
under the name Carex rostrata in many past Floras. 

Carex scoparia
Pointed Broom Sedge

 Cyperaceae
Sedges

G5 S1S2    Wetland/Riparian (Valleys)
Species Occurrences verified in these Counties: Beaverhead, Lake, Missoula, Park, Phillips, Ravalli 
State Rank Reason: Rare in Montana, where it is currently known from only a few sites in the Clark Fork and Bitterroot River drainages. 

Carex stenoptila
Small-winged Sedge

 Cyperaceae
Sedges

G3 S2S3    Grasslands (Montane)
Species Occurrences verified in these Counties: Carbon, Gallatin, Madison, Mineral, Park, Ravalli, Sheridan, Stillwater, Sweet Grass, Teton 
State Rank Reason: A globally rare species, which is known from several widely scattered locations in Montana. Very little data are available for the species
in Montana, as the sites are known only from specimen collections with sparse information. 

Carex stevenii
Steven's Scandinavian
Sedge

Carex norvegica ssp.
stevenii
 

Cyperaceae
Sedges

G5T4? S2?    Wetland/Riparian
(Subalpine)

Species Occurrences verified in these Counties: Beaverhead, Deer Lodge, Stillwater 
State Rank Reason: Rare in Montana, where it is currently known from a few scattered sites in mountainous areas across the southern half of the state.
Additional data on population levels are needed. Survey of suitable habitats will likely document additional occurrences. 

Carex sychnocephala
Many-headed Sedge

 Cyperaceae
Sedges

G5 S1S2   1 Wetland/Riparian
Species Occurrences verified in these Counties: Cascade, Flathead, Garfield, Glacier, Lake, Lincoln, Sheridan 
State Rank Reason: Currently known in the state from three occurrences that are believed to be extant. Also, known from one 1891 collection near Great
Falls and two locations in northwest Montana now believed to be extirpated or severly impacted as a result of wetland draining and construction of a dock.
The remaining populations are on the Blackfeet Indian Reservation and a Nature Conservancy Preserve. Due to the habitats in which the species grows, it
is vulnerable to development and hydrologic alterations. 

Carex tenuiflora
Thin-flowered Sedge

 Cyperaceae
Sedges

G5 S2   3 Fens
Species Occurrences verified in these Counties: Flathead 
State Rank Reason: Rare in Montana, where it is currently known from only one site in Glacier National Park. The potential for negative impacts to the
occurrence are minimal. 

Carex vaginata
Sheathed Sedge

 Cyperaceae
Sedges

G5 S2?  Sensitive - Known
on Forests (KOOT)

  Wetland/Riparian

Species Occurrences verified in these Counties: Lincoln 
State Rank Reason: Rare in Montana, where it is currently known from one area in the northwest corner of the state, which is at the southern edge of the
species' range. Additional data on population levels and trends are needed. 
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Cyperus acuminatus
Short-pointed Flatsedge

 Cyperaceae
Sedges

G5 S1    Wetland/Riparian
Species Occurrences verified in these Counties: Missoula, Sanders 
State Rank Reason: Rare in Montana, where it is currently known from only 2 collections in the western portion of the state. 

Cyperus bipartitus
Shining Flatsedge

Cyperus rivularis
 

Cyperaceae
Sedges

G5 S1    Wetland/Riparian
Species Occurrences verified in these Counties: Missoula, Ravalli 
State Rank Reason: Rare in Montana, where it is currently known from only the Bitterroot Valley. 

Cyperus erythrorhizos
Red-root Flatsedge

 Cyperaceae
Sedges

G5 S2?    Wetland/Riparian
Species Occurrences verified in these Counties: Prairie 
State Rank Reason: Known in Montana from one Prairie County collection in 2008. Previous reports were based upon mis-identified specimens. Survey work
in appropriate habitat would likely discover additional locations in Montana. Additional site and population information is needed to more precisely rank the
species. 

Cyperus schweinitzii
Schweinitz's Flatsedge

 Cyperaceae
Sedges

G5 S2   4 Sandy sites
Species Occurrences verified in these Counties: Carter, Cascade, Custer, Powder River, Roosevelt, Sheridan 
State Rank Reason: Rare in Montana, where it is currently known from a few widely scattered sandy sites. 

Cypripedium
fasciculatum
Clustered Lady's-slipper

 Orchidaceae
Orchids

G4 S3  Sensitive - Known
on Forests (FLAT,

KOOT, LOLO)

 1 Forests (Montane)

Species Occurrences verified in these Counties: Lake, Mineral, Missoula, Sanders 
State Rank Reason: Clustered lady's-slipper is known for Montana from the northwest portion of the state, where it is documented from 10 moderate to
large populations, 3 historical occurrences and many additional small occurrences. Most populations occur on National Forest lands. Potential negative
impacts to the species have mainly been related to timber harvesting. 

Cypripedium
passerinum
Sparrow's-egg Lady's-
slipper

 Orchidaceae
Orchids

G5 S2S3  Sensitive - Known
on Forests (FLAT,

HLC, KOOT)
Sensitive -

Suspected on
Forests (LOLO)

 2 Forests (Mesic bottoms)

Species Occurrences verified in these Counties: Flathead, Glacier, Lake, Lewis and Clark, Lincoln, Pondera, Powell, Teton 
State Rank Reason: Sparrow's-egg lady's-slipper is known from over a dozen moderate to large-sized populations, a few dozen small occurrences and one
historical location. Several of the occurrences are either in designated wilderness areas or in Glacier National Park. The main threat to populations appears
to be from potential hydrologic changes. 

Dichanthelium
oligosanthes var.
scribnerianum
Scribner's Panic Grass

Panicum oligosanthes var.
scribnerianum, Panicum
scribnerianum
 

Poaceae
Grasses

G5T5 S1S2    Mesic, sandy woodlands
(low-elevation)

Species Occurrences verified in these Counties: Carter, Lake, Powder River, Sanders 
State Rank Reason: Scribner's panic grass is a plant of dry woodlands, known from widely separated sites in southeastern and northwestern Montana. Only
one large-sized population is known in the state, two others are very small, and the fourth occurrence is known only from a historical collection.
Occurrences in eastern Montana may be negatively impacted by cattle grazing. The largest occurrence in the state lies adjacent to Highway 93 and
negative impacts associated with expansion of the highway is likely. Invasive weeds and forest encroachment are also problems at this site. 

Eleocharis rostellata
Beaked Spikerush

 Cyperaceae
Sedges

G5 S3  Sensitive - Known
on Forests (BD, CG,

FLAT, HLC)

 3 Wetlands (Alkaline)

Species Occurrences verified in these Counties: Carbon, Cascade, Flathead, Gallatin, Lake, Lewis and Clark, Lincoln, Madison, Meagher, Park, Sanders,
Sweet Grass, Teton 
State Rank Reason: Known from over a dozen extant sites and a few historical locations. Private and state lands host many occurrences that are vital to
the viability of the species in the state. The species is vulnerable to hydrologic alteration and development. 

Elodea bifoliata
Long-sheath Waterweed

Elodea longivaginata
 

Hydrocharitaceae
Waterweeds

G4G5 S2?   3 Wetland/Riparian (Shallow
water)

Species Occurrences verified in these Counties: Beaverhead, Fergus, Glacier, Lake, Liberty, Phillips, Stillwater 
State Rank Reason: Rare in Montana, where it is currently known from a few widely scattered locations across the state. Additional population and trend
data are needed for the species within Montana. 

Elymus flavescens
Sand Wildrye

Leymus flavescens
 

Poaceae
Grasses

G4 S1S2  SENSITIVE 2 Sandy sites
Species Occurrences verified in these Counties: Beaverhead 
State Rank Reason: Sand wildrye occurs at the edge of its range in Montana, where it is known from one small population in the Centennial Valley sandhills.
It requires early successional sandy habitats, which are localized in sand deposition areas of the dunes. This habitat is at risk from dune succession and
stabilization that can result from suppression of natural disturbance regimes such as fire and grazing. 

Elymus innovatus
Northern Wildrye

Leymus innovatus
 

Poaceae
Grasses

G5 S2  Sensitive - Known
on Forests (HLC)

 3 Wetland/Riparian (mesic
openings /streambanks,

low-elevation)
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Species Occurrences verified in these Counties: Cascade, Glacier, Pondera, Teton 
State Rank Reason: Rare in Montana, where it is currently known from a few scattered sites east of the Divide. Additional population data are needed for
the species witin Montana. Population trends are unknown and two occurrences are only known from historical collections. 

Epipactis gigantea
Giant Helleborine

 Orchidaceae
Orchids

G4 S2S3  Sensitive - Known
on Forests (BD,

FLAT, HLC, LOLO)
Sensitive -

Suspected on
Forests (BRT, CG,

KOOT)

 2 Wetland/Riparian

Species Occurrences verified in these Counties: Carbon, Flathead, Granite, Lake, Lewis and Clark, Lincoln, Madison, Powell, Sanders, Teton 
State Rank Reason: Known from several dozen occurrences across western and southern Montana where it is associated with seeps and springs, fens, and
thermal waters. Several sites are likely extirpated, while others are known only from historical collections. National Forest, state and private lands all host
significant populations. The species is primarily vulnerable to hydrologic changes and development. 

Eriophorum callitrix
Sheathed Cotton-grass

 Cyperaceae
Sedges

G5 S2S3   3 Alpine
Species Occurrences verified in these Counties: Carbon 
State Rank Reason: Rare in Montana, where it is has been documented only from the Beartooth Plateau. Additional population data for the species in
Montana are needed. However, based on the locality and habitat of the known sites, the species does not appear to be at a high degree of risk from human
impacts. Additional occurrences likely exist on the Beartooth Plateau. 

Eriophorum gracile
Slender Cottongrass

 Cyperaceae
Sedges

G5 S3  Sensitive - Known
on Forests (CG,
FLAT, KOOT)

 2 Fens

Species Occurrences verified in these Counties: Beaverhead, Flathead, Gallatin, Lake, Lincoln, Madison, Missoula, Park, Powell 
State Rank Reason: Known from a very few large populations, several smaller populations and a half dozen historical or poorly documented locations.
Populations occur on a mix of federal, state and private ownerships in northwest Montana at low to moderate elevations. Populations are vulnerable to any
activities that may alter the hydrology of occupied sites. 

Festuca viviparoidea
Northern Fescue

Festuca vivipara, Festuca
ovina var. vivipara
 

Poaceae
Grasses

G4G5 S2?   3 Alpine
Species Occurrences verified in these Counties: Flathead, Glacier 
State Rank Reason: Rare in Montana, where it is only know from a few sites in Glacier National park. Population numbers are apparently very low. However,
the species generally occurs in areas and habitats that either are not susceptible or not experiencing negative impacts. 

Goodyera repens
Northern Rattlesnake-
plantain

 Orchidaceae
Orchids

G5 S3  Sensitive - Known
on Forests (HLC)

Sensitive -
Suspected on
Forests (CG)

 2 Mesic Forest

Species Occurrences verified in these Counties: Fergus, Flathead, Judith Basin, Meagher, Wheatland 
State Rank Reason: A widespread species that is found in Montana in the Little Belt and Big Snowy Mountains and at one site in Glacier National Park. The
species occupies moist, montane forests with a mossy understory. Occurrences are vulnerable to disturbances that open or reduce the canopy such as
timber harvesting and fire. Monitoring of the species in the Little Belt Mountains have documented negative impacts associated with both disturbances.
However, Goodyera repens is known from approximately 20 moderate to large-sized populations and many additional, smaller occurrences. Recent trends
are unknown. 

Heteranthera dubia
Water Star-grass

 Pontederiaceae
Water-hyacinth Family

G5 S1S2  Sensitive - Known
on Forests (FLAT)

 2 Aquatic

Species Occurrences verified in these Counties: Flathead, Sanders 
State Rank Reason: Three occurrences known in Montana, two are moderate-sized populations and the third is of undocumented size. One population is
adjacent to a campground and related human activity at this site may have extirpated the population. All sites are vulnerable to changes in hydrology,
water quality and recreational impacts. 

Juncus acuminatus
Tapered Rush

 Juncaceae
Rushes

G5 S1   2 Wetland/Riparian
Species Occurrences verified in these Counties: Lake, Lincoln, Teton 
State Rank Reason: Rare in Montana. Only known in the state from one wetland site in Teton County. 

Juncus covillei
Coville's Rush

 Juncaceae
Rushes

G5 S2S3    Wetland/Riparian
Species Occurrences verified in these Counties: Flathead, Mineral, Missoula, Ravalli, Sweet Grass 
State Rank Reason: Rare and peripheral in Montana. Currently known from approximately a half-dozen widely scattered wetland/riparian sites in the
mountainous portion of the state. 

Juncus triglumis var.
albescens
Three-flowered Rush

Juncus albescens
 

Juncaceae
Rushes

G5 S3   3 Alpine
Species Occurrences verified in these Counties: Carbon, Flathead, Glacier, Madison, Park, Stillwater 
State Rank Reason: Rare in Montana, where it is known from a few, moist, alpine sites in Glacier National Park and the Absaroka-Beartooth Mountains. The
potential for negative impacts from human-caused activities appears to be minimal. 

Kobresia sibirica
Large-fruited Kobresia

Kobresia macrocarpa
 

Cyperaceae
Sedges

G5 S2   3 Alpine
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Species Occurrences verified in these Counties: Carbon 
State Rank Reason: Rare in Montana. Only known in the state from a small area of the Beartooth Plateau. 

Kobresia simpliciuscula
Simple Kobresia

 Cyperaceae
Sedges

G5 S3   3 Alpine
Species Occurrences verified in these Counties: Beaverhead, Carbon, Glacier, Granite, Park, Teton 
State Rank Reason: Rare in Montana, where it is known from over a dozen sites from montane wetlands to mesic, alpine tundra. The specieshas a wide
distribution and is scattered across the mountainous portion of the state. 

Lilaea scilloides
Flowering Quillwort

Triglochin scilloides
 

Juncaginaceae
Arrow-grass family

G5? S1S2    Wetland/Riparian
Species Occurrences verified in these Counties: Lake, Phillips 
State Rank Reason: Known in Montana from a couple recent collections and previously from a 1933 collection by C. L. Hitchcock about 2 miles southeast of
Charlo and a 1965 collection about 1.5 miles southwest of Ninepipe Reservoir. Population sizes and trends for the species are unknown. However,
addiditonal populations are likely to exist as many suitable, though un-surveyed ponds and wetlands exist across the state. 

Lilium columbianum
Columbia Lily

 Liliaceae
Lillies

G5 S2     
Species Occurrences verified in these Counties: Lincoln 
State Rank Reason: Lilium columbianum is currently only known from Lincoln County, where six locations have been documented in the 1970's and 1980's.
This species is vulnerable to extirpation in Montana because its attractiveness, potential to be over-collected, and limited range. Native lilies have rarely
survived in gardens. Current information on known locations is greatly needed. 

Lilium philadelphicum
Wood Lily

 Liliaceae
Lillies

G5 S3     
Species Occurrences verified in these Counties: Carbon, Carter, Fergus, Lewis and Clark, Lincoln, Pondera, Powder River, Stillwater, Sweet Grass,
Teton 
State Rank Reason: Lilium philadelphicum has a patchy, but wide distribution in Montana, and is often found in specialized habitats. Observations in
eastern Montana have not been made since the 1930's and 1940's. This species is vulnerable to extirpation in Montana because of its attractiveness,
potential to be over-collected, and habitat requirements. Native lilies have rarely survived in gardens. Current information on known locations, especially in
the eastern counties, is greatly needed. 

Liparis loeselii
Loesel's Twayblade

 Orchidaceae
Orchids

G5 S2  Sensitive - Known
on Forests (FLAT)

 3 Wetland/Riparian

Species Occurrences verified in these Counties: Lake 
State Rank Reason: Known from several occurrences clustered in a small area of the Swan Valley. Susceptible to changes in hydrology. May also be
susceptible to impacts from fire. 

Najas guadalupensis
Guadalupe Water-nymph

 Najadaceae
Water-nymph Family

G5 S2S3    Aquatic
Species Occurrences verified in these Counties: Blaine, Carter, Cascade, Flathead, Lake, Pondera, Ravalli 
State Rank Reason: Rare. Currently documented from a few fresh water sites in the western and central portions of the state. Species is poorly
documented in Montana and additional information on population levels, trends and threats is needed. 

Phippsia algida
Ice Grass

 Poaceae
Grasses

G5 S2S3   3 Alpine
Species Occurrences verified in these Counties: Carbon, Stillwater 
State Rank Reason: Rare in Montana, where it has been documented from only a few sites on the Beartooth Plateau. Additional surveys of suitable habitat
and revisits of documented occurrences are needed to more accurately assess the species' conservation status. 

Poa laxa ssp. banffiana
Banff Bluegrass

 Poaceae
Grasses

G5?T1 S1    Alpine
Species Occurrences verified in these Counties: Glacier 

Potamogeton
obtusifolius
Blunt-leaved Pondweed

 Potamogetonaceae
Pondweeds

G5 S3  Sensitive - Known
on Forests (FLAT,

HLC)
Sensitive -

Suspected on
Forests (LOLO)

 2 Aquatic

Species Occurrences verified in these Counties: Flathead, Glacier, Lake, Missoula, Powell 
State Rank Reason: Known from over a dozen occurrences in northwest Montana. Several contain moderate to large-size populations and occur in valley
and foothill locations in a variety of federal, state, and private ownerships. A few populations are on lands managed specifically for their conservation value.
Some populations are vulnerable to impacts associated with development, recreation and increased sediment and nutrient loads. 

Puccinellia lemmonii
Lemmon's Alkaligrass

 Poaceae
Grasses

G4 S1S2   2 Wetland/Riparian
Species Occurrences verified in these Counties: Beaverhead, Madison 
State Rank Reason: Very rare in Montana where it is known only from Beaverhead County on BLM and State Trust Lands. At least one site is actively
grazed, though its susceptibility and response to such activity is uncertain. 

Scheuchzeria palustris
Pod Grass

 Scheuchzeriaceae
Pod-grasses

G5 S3  Sensitive - Known
on Forests (BD,

FLAT, KOOT, LOLO)
Sensitive -

Suspected on
Forests (BRT)

 2 Wetland/Riparian
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Species Occurrences verified in these Counties: Flathead, Granite, Lake, Lincoln, Missoula 
State Rank Reason: Known in Montana from several dozen fens west of the Continental Divide. Several locations are known only from historical surveys or
collections, or from sites that need additional surveys to document the populations. The majority of populations are on National Forest lands with MT State
Trust lands, private and National Park lands supporting the remaining occurrences. Populations are primarily vulnerable to activities that change the
hydrology of the occupied fen and wetland habitats. 

Schoenoplectus
heterochaetus
Slender Bulrush

Scirpus heterochaetus
 

Cyperaceae
Sedges

G5 S1S2    Wetland/Riparian
Species Occurrences verified in these Counties: Carter, Glacier, Lake, Phillips, Sheridan 
State Rank Reason: Information on the species is lacking within montana where it is recorded from only two poorly documented sites. However, its
apparent rarity in the state warrants a high conservation status rank. 

Schoenoplectus
subterminalis
Water Bulrush

Scirpus subterminalis
 

Cyperaceae
Sedges

G5 S3  Sensitive - Known
on Forests (FLAT,
HLC, KOOT, LOLO)

 2 Wetland/Riparian

Species Occurrences verified in these Counties: Flathead, Lake, Lewis and Clark, Lincoln, Missoula 
State Rank Reason: Over a dozen known occurrences in western Montana, most of which are moderate to large-sized populations primarily on National
Forest lands. Populations are potentially vulnerable to changes in water levels or increases in nutrient and sediment loads associated with development,
agriculture or adjacent timber harvesting. 

Scolochloa festucacea
Sprangletop

 Poaceae
Grasses

G5 S1     
Species Occurrences verified in these Counties: Flathead 
State Rank Reason: Scolochloa festucacea occurs through most of Canada and in portions of mid-western and western States. In Montana it is known from
3 locations collected from 1949 to 1999 in Flathead County. A fourth location from a specimen with a poorly defined location in Carbon county needs to be
verified. Surveys to find this species have been unsuccessful. 

Sisyrinchium
septentrionale
Northern Blue-eyed-grass

 Iridaceae
Irises

G4 S1S2   3 Wetland/Riparian
Species Occurrences verified in these Counties: Sheridan 
State Rank Reason: Rare in Montana, where it is known from one prairie site in the northeastern corner of the state. Population information and related
habitat data from the known location are lacking. 

Spiranthes diluvialis
Ute ladies'-tresses

 Orchidaceae
Orchids

G2G3 S1S2 LT  2 Wetland/Riparian
Species Occurrences verified in these Counties: Beaverhead, Broadwater, Gallatin, Jefferson, Madison 
State Rank Reason: Spiranthes diluvialis (Ute ladies'-tresses) is known from only a handful of occurrences in southwest and south-central Montana in the
Missouri, Jefferson, Beaverhead, Ruby and Madison River drainages. S. diluvialis is restricted in area by specific hydrologic requirements. Many populations
have less than 100 individuals, though a couple have over 500 plants. Sites are susceptible to hydrologic changes and weed invasion. Large areas of habitat
have been converted to agricultural uses. Livestock grazing is also a common use of these habitats. Two populations occur along highway right-of-ways.
Most populations occur on private lands and only one occurrence is currently provided some potential protection or management for its conservation
value. 

Sporobolus compositus
Tall Dropseed

Sporobolus asper
 

Poaceae
Grasses

G5 SH    Forests/Grasslands (open,
plains)

Species Occurrences verified in these Counties: Big Horn, Carter, Custer 
State Rank Reason: Known in Montana from 3 collections; a 1939 collection near Ekalaka, a 1957 collection from Fort Keogh Livestock and Range
Laboratory and a 1980 collection from Bighorn County. 

Sporobolus neglectus
Small Dropseed

 Poaceae
Grasses

G5 S1S2    Grasslands (low-elevation)
Species Occurrences verified in these Counties: Gallatin, Sanders, Wheatland 
State Rank Reason: Rare in Montana, where it is known from a few widely scattered and poorly documented sites. 

Stipa lettermanii
Letterman's Needlegrass

Achnatherum lettermanii
 

Poaceae
Grasses

G5 S1S3    Talus and Grasslands (low-
elevation)

Species Occurrences verified in these Counties: Beaverhead, Big Horn, Broadwater, Carbon, Gallatin, Jefferson, Madison, Mineral, Park, Powell 
State Rank Reason: Documented from several locations in the southern portion of the state. However, population levels, site characteristics and related
information needed to determine the species' status are lacking. 

Tofieldia pusilla
Small Tofieldia

 Liliaceae
Lillies

G5 S2   3 Alpine
Species Occurrences verified in these Counties: Flathead, Glacier 
State Rank Reason: Very rare in Montana, where it is known from only a very small area in Glacier National Park. 

Trichophorum alpinum
Hudson's Bay Bulrush

Scirpus hudsonianus,
Eriophorum alpinum
 

Cyperaceae
Sedges

G5 S2   2 Fens and cold, wet slopes
Species Occurrences verified in these Counties: Flathead, Glacier 
State Rank Reason: Rare in Montana, where it is only known from a few sites in the northwest corner of the state. 

Trichophorum
cespitosum
Tufted Club-rush

Scirpus cespitosus,
Trichophorum caespitosum
 

Cyperaceae
Sedges

G5 S2  Sensitive - Known
on Forests (BD,

FLAT, HLC, KOOT)

 3 Fens and wet meadows

Species Occurrences verified in these Counties: Beaverhead, Flathead, Glacier, Lake, Lincoln, Powell, Teton 
State Rank Reason: Rare in Montana, where it is currently documented from over a dozen fens and wet meadows in the mountainous portion of western
Montana. 

http://fieldguide.mt.gov/?elcode=PMCYP0Q0T0
http://fieldguide.mt.gov/?elcode=PMCYP0Q0T0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Cyperaceae
http://fieldguide.mt.gov/?elcode=PMCYP0Q1G0
http://fieldguide.mt.gov/?elcode=PMCYP0Q1G0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Cyperaceae
http://fieldguide.mt.gov/?elcode=PMPOA5H010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Poaceae
http://fieldguide.mt.gov/?elcode=PMIRI0D180
http://fieldguide.mt.gov/displaySpecies.aspx?family=Iridaceae
http://fieldguide.mt.gov/?elcode=PMORC2B100
http://fieldguide.mt.gov/displaySpecies.aspx?family=Orchidaceae
http://fieldguide.mt.gov/?elcode=PMPOA5V160
http://fieldguide.mt.gov/?elcode=PMPOA5V160
http://fieldguide.mt.gov/displaySpecies.aspx?family=Poaceae
http://fieldguide.mt.gov/?elcode=PMPOA5V0L0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Poaceae
http://fieldguide.mt.gov/?elcode=PMPOA5X0H0
http://fieldguide.mt.gov/?elcode=PMPOA5X0H0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Poaceae
http://fieldguide.mt.gov/?elcode=PMLIL1Y040
http://fieldguide.mt.gov/displaySpecies.aspx?family=Liliaceae
http://fieldguide.mt.gov/?elcode=PMCYP0A010
http://fieldguide.mt.gov/?elcode=PMCYP0A010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Cyperaceae
http://fieldguide.mt.gov/?elcode=PMCYP0Q060
http://fieldguide.mt.gov/?elcode=PMCYP0Q060
http://fieldguide.mt.gov/displaySpecies.aspx?family=Cyperaceae


BRY OPHY TES  ( BRY OPHY TA) 50 SPECI ES

Trichophorum pumilum
Rolland's bulrush

Scirpus pumilus, Scirpus
rollandii
 

Cyperaceae
Sedges

G5 S3   3 Fens
Species Occurrences verified in these Counties: Glacier, Teton 
State Rank Reason: Rare in Montana, where it is currently documented from only a few calcareous fens near the Rocky Mtn Front. 

Veratrum californicum
California False-hellebore

 Liliaceae
Lillies

G5 S2  Sensitive - Known
on Forests (BD, BRT)

Sensitive -
Suspected on

Forests (CG, HLC)

  Wetland/Riparian

Species Occurrences verified in these Counties: Flathead, Gallatin, Granite, Lake, Lewis and Clark, Lincoln, Meagher, Powell, Ravalli 
State Rank Reason: Rare in Montana, where it is known from a very localized area in the southwestern corner of the state. 

Wolffia columbiana
Columbia Water-meal

 Lemnaceae
Duckweeds

G5 S2S3    Aquatic
Species Occurrences verified in these Counties: Flathead, Lake, Missoula, Ravalli 
State Rank Reason: Rare. Known from several water bodies in the valleys of western Montana. Additional information on the species is needed within
Montana to more precisely determine the species' conservation status. 

SCIENTIFIC NAME
COMMON NAME

TAXA SORT OTHER NAMES
FAMILY (SCIENTIFIC)

FAMILY (COMMON)
GLOBAL
RANK

STATE
RANK USFWS USFS BLM

MNPS THREAT
CATEGORY HABITAT

Aloina brevirostris
Short-beaked Aloe Moss

 Pottiaceae G4G5 S1     
Species Occurrences verified in these Counties: Flathead, Lincoln 

Catoscopium nigritum
Black Golf Club Moss

 Catoscopiaceae G5 S1     
Species Occurrences verified in these Counties: Flathead, Glacier, Lewis and Clark, Lincoln 

Cinclidium stygium
A Cinclidium Moss

 Mniaceae G5 S1     
Species Occurrences verified in these Counties: Teton 

Cynodontium tenellum
A Cynodontium Moss

 Dicranaceae G5 S1     
Species Occurrences verified in these Counties:  

Dichodontium
olympicum
Olympic Dichodontium
Moss

Olympic Fork Moss Dicranaceae G3G5 S1     
Species Occurrences verified in these Counties:  

Dicranella schreberiana
Schreber's Dicranella Moss

Dicranella grevilleana
Schreber's Fork Moss 

Dicranaceae G5 S1     
Species Occurrences verified in these Counties: Flathead, Glacier 
State Rank Reason: D. grevilleana had previously been ranked S1, but is now a synonym for D. schreberiana. Until a full review of the species can be
performed, D. schreberiana (previously unranked) will be given the rank assigned to D. grevilleana. 

Dicranum acutifolium
Acuteleaf Dicranum Moss

 Dicranaceae G5 S1     
Species Occurrences verified in these Counties: Ravalli 

Eucladium verticillatum
Lime-Seep Eucladium Moss

Whorled Tufa Moss Pottiaceae G4 S1     
Species Occurrences verified in these Counties: Granite, Powell 

Fabronia pusilla
Silky Urn Moss

Fabronia Moss Fabroniaceae G4G5 S1     
Species Occurrences verified in these Counties: Madison 

Fissidens fontanus
Flat Pocket Moss

A Pocket Moss Fissidentaceae G5 S1     
Species Occurrences verified in these Counties: Granite 

Grimmia brittoniae
Britton's Dry Rock Moss

Britton's Black Rock Moss Grimmiaceae G2 S2  Sensitive - Known
on Forests (KOOT,

LOLO)
Sensitive -

Suspected on
Forests (FLAT)

   

Species Occurrences verified in these Counties: Flathead, Sanders 

Grimmia incurva
Curved Dry Rock Moss

Curved Black Rock Moss Grimmiaceae G4G5Q S1     
Species Occurrences verified in these Counties: Ravalli 

http://fieldguide.mt.gov/?elcode=PMCYP0Q250
http://fieldguide.mt.gov/?elcode=PMCYP0Q250
http://fieldguide.mt.gov/displaySpecies.aspx?family=Cyperaceae
http://fieldguide.mt.gov/?elcode=PMLIL25020
http://fieldguide.mt.gov/displaySpecies.aspx?family=Liliaceae
http://fieldguide.mt.gov/?elcode=PMLEM03030
http://fieldguide.mt.gov/displaySpecies.aspx?family=Lemnaceae
http://fieldguide.mt.gov/?elcode=NBMUS03020
http://fieldguide.mt.gov/displaySpecies.aspx?family=Pottiaceae
http://fieldguide.mt.gov/?elcode=NBMUS1M010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Catoscopiaceae
http://fieldguide.mt.gov/?elcode=NBMUS1P030
http://fieldguide.mt.gov/displaySpecies.aspx?family=Mniaceae
http://fieldguide.mt.gov/?elcode=NBMUS22050
http://fieldguide.mt.gov/displaySpecies.aspx?family=Dicranaceae
http://fieldguide.mt.gov/?elcode=NBMUS27010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Dicranaceae
http://fieldguide.mt.gov/?elcode=NBMUS280A0
http://fieldguide.mt.gov/?elcode=NBMUS280A0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Dicranaceae
http://fieldguide.mt.gov/?elcode=NBMUS2B010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Dicranaceae
http://fieldguide.mt.gov/?elcode=NBMUS2T010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Pottiaceae
http://fieldguide.mt.gov/?elcode=NBMUS2V030
http://fieldguide.mt.gov/displaySpecies.aspx?family=Fabroniaceae
http://fieldguide.mt.gov/?elcode=NBMUS2W0D0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Fissidentaceae
http://fieldguide.mt.gov/?elcode=NBMUS320A0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Grimmiaceae
http://fieldguide.mt.gov/?elcode=NBMUS320M0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Grimmiaceae


Hamatocaulis vernicosus
Hamatocaulis Moss

Drepanocladus vernicosus
 

Amblystegiaceae G5 S1     
Species Occurrences verified in these Counties: Flathead, Lincoln 

Haplodontium
macrocarpum
Waterfall Copper Moss

Mielichhoferia
macrocarpa, Bryum
porsildii
 

Bryaceae G2G3 S1     
Species Occurrences verified in these Counties:  
State Rank Reason: One specimen collected from a population growing on a wet limestone cliff in Park County, MT in 1973. 

Hennediella heimii
Heim's Hennediella Moss

Desmatodon heimii
 

Pottiaceae G5 S1     
Species Occurrences verified in these Counties: Ravalli 

Homalothecium
megaptilum
Giant Golden Moss

Trachybryum megaptilum
 

Brachytheciaceae G4 S1     
Species Occurrences verified in these Counties: Mineral 
State Rank Reason: Endemic to western North America. In Montana it occurs on the eastern edge of its distribution. 

Hygroamblystegium
varium ssp.
noterophilum
A Conecap Moss

Hygroamblystegium
noterophilum
A Hygroamblystegium Moss 

Amblystegiaceae G4 S1     
Species Occurrences verified in these Counties:  

Leucolepis
acanthoneuron
Umbrella Moss

Leucolepis menziesii
 

Mniaceae G4G5 S1     
Species Occurrences verified in these Counties: Lincoln, Sanders 

Meesia longiseta
Meesia Moss

 Meesiaceae G5 S1     
Species Occurrences verified in these Counties: Flathead 

Meesia triquetra
Meesia Moss

 Meesiaceae G5 S2  Sensitive - Known
on Forests (BRT,
CG, FLAT, KOOT)

Sensitive -
Suspected on
Forests (LOLO)

   

Species Occurrences verified in these Counties: Carbon, Flathead, Glacier, Lake, Lincoln, Ravalli, Sanders, Teton 

Meesia uliginosa
Meesia Moss

Broad-leaved Hump Moss Meesiaceae G5 S1S2     
Species Occurrences verified in these Counties: Flathead, Glacier, Lincoln 

Meiotrichum lyallii
Lyall's Polytrichum Moss

Polytrichum lyallii,
Polytrichadelphus lyallii,
Polytrichastrum lyallii
 

Polytrichaceae G3G5 S1     
Species Occurrences verified in these Counties:  

Myurella tenerrima
A Mousetail Moss

 Pterigynandraceae G5 S1     
Species Occurrences verified in these Counties: Glacier 

Neckera douglasii
Douglas' Neckera Moss

 Neckeraceae G4 S1     
Species Occurrences verified in these Counties: Flathead, Lake, Sanders 

Paludella squarrosa
Angled Paludella Moss

 Meesiaceae G5 S1S2     
Species Occurrences verified in these Counties: Carbon, Flathead, Glacier 

Paraleucobryum enerve
A Windblown Moss

 Dicranaceae G5? S1     
Species Occurrences verified in these Counties: Flathead, Glacier 

Physcomitrium hookeri
Hooker's Physcomitrium
Moss

 Funariaceae G2G4 S1     
Species Occurrences verified in these Counties:  

Porotrichum bigelovii
Bigelow's Porotrichum
Moss

 Thamnobryaceae G4 S1     
Species Occurrences verified in these Counties: Ravalli 

Pseudocrossidium
obtusulum
A Pseudocrossidium Moss

 Pottiaceae GU S1     
Species Occurrences verified in these Counties: Musselshell, Ravalli 

Ptychostomum
schleicheri
Schleicher's
Ptychostomum Moss

Bryum schleicheri
 

Bryaceae G5? S1     
Species Occurrences verified in these Counties: Glacier 

http://fieldguide.mt.gov/?elcode=NBMUS90010
http://fieldguide.mt.gov/?elcode=NBMUS90010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Amblystegiaceae
http://fieldguide.mt.gov/?elcode=NBMUS4Q010
http://fieldguide.mt.gov/?elcode=NBMUS4Q010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Bryaceae
http://fieldguide.mt.gov/?elcode=NBMUS25060
http://fieldguide.mt.gov/?elcode=NBMUS25060
http://fieldguide.mt.gov/displaySpecies.aspx?family=Pottiaceae
http://fieldguide.mt.gov/?elcode=NBMUS9D010
http://fieldguide.mt.gov/?elcode=NBMUS9D010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Brachytheciaceae
http://fieldguide.mt.gov/?elcode=NBMUS3R020
http://fieldguide.mt.gov/?elcode=NBMUS3R020
http://fieldguide.mt.gov/displaySpecies.aspx?family=Amblystegiaceae
http://fieldguide.mt.gov/?elcode=NBMUS4D020
http://fieldguide.mt.gov/?elcode=NBMUS4D020
http://fieldguide.mt.gov/displaySpecies.aspx?family=Mniaceae
http://fieldguide.mt.gov/?elcode=NBMUS4L010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Meesiaceae
http://fieldguide.mt.gov/?elcode=NBMUS4L020
http://fieldguide.mt.gov/displaySpecies.aspx?family=Meesiaceae
http://fieldguide.mt.gov/?elcode=NBMUS4L030
http://fieldguide.mt.gov/displaySpecies.aspx?family=Meesiaceae
http://fieldguide.mt.gov/?elcode=NBMUS5T050
http://fieldguide.mt.gov/?elcode=NBMUS5T050
http://fieldguide.mt.gov/displaySpecies.aspx?family=Polytrichaceae
http://fieldguide.mt.gov/?elcode=NBMUS4U030
http://fieldguide.mt.gov/displaySpecies.aspx?family=Pterigynandraceae
http://fieldguide.mt.gov/?elcode=NBMUS4W020
http://fieldguide.mt.gov/displaySpecies.aspx?family=Neckeraceae
http://fieldguide.mt.gov/?elcode=NBMUS58010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Meesiaceae
http://fieldguide.mt.gov/?elcode=NBMUS5A010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Dicranaceae
http://fieldguide.mt.gov/?elcode=NBMUS5E030
http://fieldguide.mt.gov/displaySpecies.aspx?family=Funariaceae
http://fieldguide.mt.gov/?elcode=NBMUS5U010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Thamnobryaceae
http://fieldguide.mt.gov/?elcode=NBMUS7Y010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Pottiaceae
http://fieldguide.mt.gov/?elcode=NBMUS1A150
http://fieldguide.mt.gov/?elcode=NBMUS1A150
http://fieldguide.mt.gov/displaySpecies.aspx?family=Bryaceae


Rhynchostegium
aquaticum
Aquatic Rhynchostegium
Moss

Eurhynchium riparioides,
Platyhpnidium riparioides,
Platyhpnidium aquaticum
 

Brachytheciaceae G4 S1     
Species Occurrences verified in these Counties: Lincoln 

Sarmentypnum
exannulatum
Warnstorfia Moss

Warnstorfia exannulata
 

Amblystegiaceae G5 S1     
Species Occurrences verified in these Counties: Lincoln 

Scorpidium revolvens
Limprichtia Moss

Drepanocladus revolvens,
Limprichtia revolvens
 

Amblystegiaceae G5 S1     
Species Occurrences verified in these Counties: Lake 

Scorpidium scorpioides
A Scorpidium Moss

 Amblystegiaceae G5 S2  Sensitive - Known
on Forests (FLAT,

HLC, KOOT)

   

Species Occurrences verified in these Counties: Flathead, Glacier, Lake, Lewis and Clark, Lincoln, Missoula, Teton 

Sphagnum angustifolium
Narrowleaf Peatmoss

 Sphagnaceae
Peat Mosses

G5 S2     
Species Occurrences verified in these Counties: Sanders 

Sphagnum centrale
A Peatmoss

 Sphagnaceae
Peat Mosses

G5 S1     
Species Occurrences verified in these Counties: Flathead, Ravalli, Sanders 

Sphagnum compactum
Cushion Peatmoss

Low Peatmoss Sphagnaceae
Peat Mosses

G5 S1     
Species Occurrences verified in these Counties: Granite 

Sphagnum contortum
Contorted Sphagnum Moss

 Sphagnaceae
Peat Mosses

G5 S1     
Species Occurrences verified in these Counties: Flathead, Lincoln 

Sphagnum fimbriatum
Fringed Bogmoss

Ragged Hair Peatmoss Sphagnaceae
Peat Mosses

G5 S1     
Species Occurrences verified in these Counties: Lewis and Clark 

Sphagnum fuscum
Brown Hair Peatmoss

Brown Peatmoss Sphagnaceae
Peat Mosses

G5 S2     
Species Occurrences verified in these Counties: Lincoln, Ravalli 

Sphagnum girgensohnii
Star Hair Peatmoss

Girgensohn's Peatmoss Sphagnaceae
Peat Mosses

G5 S1     
Species Occurrences verified in these Counties:  

Sphagnum
magellanicum
Red Spoon Peatmoss

Magellan's Peatmoss Sphagnaceae
Peat Mosses

G5 S1     
Species Occurrences verified in these Counties: Flathead, Lincoln, Missoula, Ravalli 

Sphagnum mendocinum
Mendocino Peatmoss

 Sphagnaceae
Peat Mosses

G4G5 S1     
Species Occurrences verified in these Counties: Missoula 

Sphagnum riparium
Streamside Peatmoss

Streamside Sphagnum Moss Sphagnaceae
Peat Mosses

G5 S1     
Species Occurrences verified in these Counties: Missoula 

Sphagnum wulfianum
Wulf's Peatmoss

 Sphagnaceae
Peat Mosses

G5 S1     
Species Occurrences verified in these Counties: Lake, Lincoln 

Stegonia latifolia
Wideleaf Stegonia Moss

A Twist Moss Pottiaceae G5T4T5 S1     
Species Occurrences verified in these Counties:  

Syntrichia bartramii
Bartram's Syntrichia Moss

Tortula bartramii
Bartram's Twist Moss 

Pottiaceae G2G4 S1     
Species Occurrences verified in these Counties: Ravalli 
State Rank Reason: Tortula species with leaves turning red in 2% KOH solution, among other characteristics, have been placed in Henediella, Microbryum,
or Syntrichia. Reduction in sporophyte development, such as capsule and peristome development, is prominent in Tortula but for which there is little
evidence in Syntrichia (FNA 2007). 

Syntrichia norvegica
Norwegian Syntrichia
Moss

Tortula norvegica
Norwegian Twist Moss 

Pottiaceae G5 S1     
Species Occurrences verified in these Counties: Glacier, Lake, Madison 

Syntrichia
papillosissima
Antler Twist Moss

Tortula papillosissima
Antler Moss 

Pottiaceae G3G5 S1     
Species Occurrences verified in these Counties: Musselshell, Ravalli, Sanders 

Tortula acaulon
Elfin Crisp Moss

Phascum acaulon, Phascum
cuspidatum
Entire-Leaf Nitrogen Moss 

Pottiaceae G5 S1     
Species Occurrences verified in these Counties: Ravalli 

http://fieldguide.mt.gov/?elcode=NBMUS6G010
http://fieldguide.mt.gov/?elcode=NBMUS6G010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Brachytheciaceae
http://fieldguide.mt.gov/?elcode=NBMUS88010
http://fieldguide.mt.gov/?elcode=NBMUS88010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Amblystegiaceae
http://fieldguide.mt.gov/?elcode=NBMUS93010
http://fieldguide.mt.gov/?elcode=NBMUS93010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Amblystegiaceae
http://fieldguide.mt.gov/?elcode=NBMUS6V010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Amblystegiaceae
http://fieldguide.mt.gov/?elcode=NBMUS6Z1V0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Sphagnaceae
http://fieldguide.mt.gov/?elcode=NBMUS6Z060
http://fieldguide.mt.gov/displaySpecies.aspx?family=Sphagnaceae
http://fieldguide.mt.gov/?elcode=NBMUS6Z070
http://fieldguide.mt.gov/displaySpecies.aspx?family=Sphagnaceae
http://fieldguide.mt.gov/?elcode=NBMUS6Z1T0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Sphagnaceae
http://fieldguide.mt.gov/?elcode=NBMUS6Z0A0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Sphagnaceae
http://fieldguide.mt.gov/?elcode=NBMUS6Z0D0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Sphagnaceae
http://fieldguide.mt.gov/?elcode=NBMUS6Z0E0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Sphagnaceae
http://fieldguide.mt.gov/?elcode=NBMUS6Z0M0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Sphagnaceae
http://fieldguide.mt.gov/?elcode=NBMUS6Z0P0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Sphagnaceae
http://fieldguide.mt.gov/?elcode=NBMUS6Z130
http://fieldguide.mt.gov/displaySpecies.aspx?family=Sphagnaceae
http://fieldguide.mt.gov/?elcode=NBMUS6Z1G0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Sphagnaceae
http://fieldguide.mt.gov/?elcode=NBMUS72010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Pottiaceae
http://fieldguide.mt.gov/?elcode=NBMUS7L040
http://fieldguide.mt.gov/?elcode=NBMUS7L040
http://fieldguide.mt.gov/displaySpecies.aspx?family=Pottiaceae
http://fieldguide.mt.gov/?elcode=NBMUS7L0H0
http://fieldguide.mt.gov/?elcode=NBMUS7L0H0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Pottiaceae
http://fieldguide.mt.gov/?elcode=NBMUS7L0W0
http://fieldguide.mt.gov/?elcode=NBMUS7L0W0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Pottiaceae
http://fieldguide.mt.gov/?elcode=NBMUS5B010
http://fieldguide.mt.gov/?elcode=NBMUS5B010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Pottiaceae


LI CHENS  ( FUNGI ) 32  SPECI ES

SCIENTIFIC NAME
COMMON NAME

TAXA SORT OTHER NAMES
FAMILY (SCIENTIFIC)

FAMILY (COMMON)
GLOBAL
RANK

STATE
RANK USFWS USFS BLM

MNPS THREAT
CATEGORY HABITAT

Arctomia delicatula
Delicate Arctic Scale
Lichen

 Arctomiaceae GNR S1     
Species Occurrences verified in these Counties:  

Arctoparmelia
subcentrifuga
Subcentric Ring Lichen

 Parmeliaceae G4G5 S1     
Species Occurrences verified in these Counties: Missoula 
State Rank Reason: In Montana known from a few sites in the western and central regions of the state. 

Cetraria commixta
Friendly Camouflage
Lichen

Cetrariella commixta,
Melanelia commixta
 

Parmeliaceae G5 S1     
Species Occurrences verified in these Counties: Flathead, Glacier 
State Rank Reason: Known from very few locations in northwest Montana. 

Circinaria rogeri
Roger's Vagabond Lichen

Aspicilia fruticulosa,
Aspicilia rogeri
 

Megasporaceae G2G3 S1     
Species Occurrences verified in these Counties: Carbon 
State Rank Reason: In Montana known from one location in south-central region of the state. 

Cladonia botrytes
Stump Pixie-Cup Lichen

Stump Soldiers, Wooden Soldiers
 

Cladoniaceae G5 S1     
Species Occurrences verified in these Counties: Flathead, Lincoln 
State Rank Reason: This species is common northward, but is found sporadically in Montana and east to the Black Hills and south to Colorado. 

Cladonia uncialis
Thorny Pixie-Sticks

 Cladoniaceae G5 S1     
Species Occurrences verified in these Counties: Lake 
State Rank Reason: Known to occur at one location in Montana. 

Collema curtisporum
Pustulate Tarpaper Lichen

 Collemataceae G3 S1  Sensitive - Known
on Forests (FLAT,

KOOT)

   

Species Occurrences verified in these Counties: Flathead, Glacier, Lake, Mineral, Sanders 
State Rank Reason: In Montana this lichen occurs in a few locations and is not always present where habitat appears to be suitable. 

Dactylina ramulosa
Frosted Finger Lichen

 Parmeliaceae G5 S2     
Species Occurrences verified in these Counties: Park, Ravalli 

Gyalectaria diluta
Diluted Wart Lichen

Pertusaria diluta
 

Coccotremataceae GNR S1     
Species Occurrences verified in these Counties:  
State Rank Reason: This species was first recognized in Montana. The Type specimen is from the Cabinet Mountains and is currently the only Montana
occurrence. 

Lobaria amplissima
Large Lungwort Lichen

 Lobariaceae GNR SNR     
Species Occurrences verified in these Counties:  
State Rank Reason: Known from one location in western Montana. 

Lobaria anomala
Netted Lungwort Lichen

Pseudocyphellaria
anomala
 

Lobariaceae G2G4 S1     
Species Occurrences verified in these Counties: Lake 
State Rank Reason: Known in western Montana from a few locations. 

Lobaria hallii
Gray Lungwort Lichen

 Lobariaceae G4? S2     
Species Occurrences verified in these Counties: Flathead, Lake, Lincoln, Missoula, Sanders 
State Rank Reason: Known from several locations in western Montana. 

Lobaria linita
Cabbage Lungwort Lichen

 Lobariaceae G5 S1     
Species Occurrences verified in these Counties: Ravalli 
State Rank Reason: Known from very few locations in western Montana. 

Lobaria scrobiculata
Textured Lungwort
Lichen

 Lobariaceae G5 S1     
Species Occurrences verified in these Counties: Lake, Mineral 
State Rank Reason: Known from one location in western Montana. 

Melanohalea
septentrionalis
Northern Camouflage
Lichen

 Parmeliaceae G5 S1     
Species Occurrences verified in these Counties:  
State Rank Reason: Montana occurs on the southern edge of this species range, where it has been found occasionally. 

http://fieldguide.mt.gov/?elcode=NLT0001620
http://fieldguide.mt.gov/displaySpecies.aspx?family=Arctomiaceae
http://fieldguide.mt.gov/?elcode=NLT0001670
http://fieldguide.mt.gov/displaySpecies.aspx?family=Parmeliaceae
http://fieldguide.mt.gov/?elcode=NLT0017780
http://fieldguide.mt.gov/?elcode=NLT0017780
http://fieldguide.mt.gov/displaySpecies.aspx?family=Parmeliaceae
http://fieldguide.mt.gov/?elcode=NLHYM00110
http://fieldguide.mt.gov/?elcode=NLHYM00110
http://fieldguide.mt.gov/displaySpecies.aspx?family=Megasporaceae
http://fieldguide.mt.gov/?elcode=NLTEST6020
http://fieldguide.mt.gov/displaySpecies.aspx?family=Cladoniaceae
http://fieldguide.mt.gov/?elcode=NLTEST7050
http://fieldguide.mt.gov/displaySpecies.aspx?family=Cladoniaceae
http://fieldguide.mt.gov/?elcode=NLTEST7900
http://fieldguide.mt.gov/displaySpecies.aspx?family=Collemataceae
http://fieldguide.mt.gov/?elcode=NLT0009730
http://fieldguide.mt.gov/displaySpecies.aspx?family=Parmeliaceae
http://fieldguide.mt.gov/?elcode=NLMTNHP001
http://fieldguide.mt.gov/?elcode=NLMTNHP001
http://fieldguide.mt.gov/displaySpecies.aspx?family=Coccotremataceae
http://fieldguide.mt.gov/?elcode=NLVER00170
http://fieldguide.mt.gov/displaySpecies.aspx?family=Lobariaceae
http://fieldguide.mt.gov/?elcode=NLT0023860
http://fieldguide.mt.gov/?elcode=NLT0023860
http://fieldguide.mt.gov/displaySpecies.aspx?family=Lobariaceae
http://fieldguide.mt.gov/?elcode=NLTEST7920
http://fieldguide.mt.gov/displaySpecies.aspx?family=Lobariaceae
http://fieldguide.mt.gov/?elcode=NLTEST7930
http://fieldguide.mt.gov/displaySpecies.aspx?family=Lobariaceae
http://fieldguide.mt.gov/?elcode=NLLEC0G110
http://fieldguide.mt.gov/displaySpecies.aspx?family=Lobariaceae
http://fieldguide.mt.gov/?elcode=NLT0017940
http://fieldguide.mt.gov/displaySpecies.aspx?family=Parmeliaceae


Nodobryoria
subdivergens
Alpine Foxtail Lichen

Alectoria subdivergens,
Bryoria subdivergens
 

Parmeliaceae G2G3 S1S2  Sensitive - Known
on Forests (BRT,

KOOT)

   

Species Occurrences verified in these Counties: Glacier, Lincoln, Ravalli 
State Rank Reason: Known from several locations in western Montana where its abundance is always sparse. 

Normandina pulchella
Elf-Ear Lichen

 Verrucariaceae G4G5 S1     
Species Occurrences verified in these Counties: Missoula, Ravalli 
State Rank Reason: In the Rocky Mountains, this lichen has a spotty distribution. Known in Montana from one location. 

Parmeliella triptophylla
Fingered Shingle Lichen

Pannaria triptophylla
Black-bordered Shingle Lichen 

Pannariaceae G5 S1     
Species Occurrences verified in these Counties: Glacier, Lake, Missoula, Ravalli 
State Rank Reason: Locally rare when found. 

Peltigera gowardii
Western Waterfan Lichen

Peltigera hydrothyria
[name misapplied in
western North America]
 

Peltigeraceae G3G4 S1     
Species Occurrences verified in these Counties: Missoula, Ravalli 
State Rank Reason: Known from a few sites in western Montana. 

Peltigera pacifica
Fringed Pelt Lichen

 Peltigeraceae G3G4 S1     
Species Occurrences verified in these Counties:  
State Rank Reason: Known from one location in western Montana, but expected to be more present. 

Phaeophyscia kairamoi
Least Shadow Lichen

 Physciaceae G4G5 S2     
Species Occurrences verified in these Counties: Flathead, Lake 
State Rank Reason: This species occurs sporadically in the northern United States and southern Canada and is known from a few locations in western
Montana. 

Ramalina labiosorediata
Chalky Bush Lichen

Ramalina pollinaria
 

Ramalinaceae G4 S1     
Species Occurrences verified in these Counties: Lake 
State Rank Reason: Known in western Montana from several locations. 

Ramalina obtusata
Hooded Bush Lichen

 Ramalinaceae G5 S2     
Species Occurrences verified in these Counties: Flathead, Lake, Ravalli 
State Rank Reason: In Montana sporadic occurrences have been found in western Montana. 

Rhizoplaca haydenii
Hayden's Rimmed Navel
Lichen

 Lecanoraceae G2G3 S1S2     
Species Occurrences verified in these Counties: Beaverhead, Carbon 
State Rank Reason: Known from a few locations in south-central to southeastern Montana. This species is also likely to be found in appropriate habitats in
southwestern Montana. Both subspecies are found in Montana: R. haydenii ssp. haydenii and R. haydenii ssp arbuscular. 

Sclerophora amabilis
Lovely Pin Lichen

 Coniocybaceae G4G5 S1     
Species Occurrences verified in these Counties: Lincoln 
State Rank Reason: In Montana known from one location. 

Solorina bispora
Lesser Tundra Owl Lichen

 Peltigeraceae G5 S1S2     
Species Occurrences verified in these Counties: Beaverhead, Carbon, Flathead, Glacier, Missoula 
State Rank Reason: Known from a few locations in western Montana. 

Solorina octospora
Greater Tundra Owl
Lichen

 Peltigeraceae G3G5 S1     
Species Occurrences verified in these Counties:  
State Rank Reason: In Montana known from one location in the northwest. 

Solorina spongiosa
Fringed Chocolate Chip
Lichen

 Peltigeraceae G4G5 S1S2     
Species Occurrences verified in these Counties: Flathead, Lake, Lewis and Clark 
State Rank Reason: Known from a few locations in western and central portions of Montana. 

Sphaerophorus
tuckermanii
Tuckermann's Coral
Lichen

 Sphaerophoraceae G5 S1     
Species Occurrences verified in these Counties:  
State Rank Reason: Known from two locations in northwestern Montana. 

Stereocaulon paschale
Easter Foam Lichen

 Stereocaulaceae G5 S1S2     
Species Occurrences verified in these Counties: Lake 
State Rank Reason: Known from a few locations in northwest and south-central Montana. 

Umbilicaria hirsuta
Granulating Rocktripe
Lichen

 Umbilicariaceae G2G4 S1     
Species Occurrences verified in these Counties:  
State Rank Reason: This species is apparently rare throughout its range in North America. In Montana it is known from one location. 

http://fieldguide.mt.gov/?elcode=NLT0019700
http://fieldguide.mt.gov/?elcode=NLT0019700
http://fieldguide.mt.gov/displaySpecies.aspx?family=Parmeliaceae
http://fieldguide.mt.gov/?elcode=NLSPH1E010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Verrucariaceae
http://fieldguide.mt.gov/?elcode=NLT0020690
http://fieldguide.mt.gov/?elcode=NLT0020690
http://fieldguide.mt.gov/displaySpecies.aspx?family=Pannariaceae
http://fieldguide.mt.gov/?elcode=NLVER00460
http://fieldguide.mt.gov/?elcode=NLVER00460
http://fieldguide.mt.gov/displaySpecies.aspx?family=Peltigeraceae
http://fieldguide.mt.gov/?elcode=NLTEST5170
http://fieldguide.mt.gov/displaySpecies.aspx?family=Peltigeraceae
http://fieldguide.mt.gov/?elcode=NLTES11400
http://fieldguide.mt.gov/displaySpecies.aspx?family=Physciaceae
http://fieldguide.mt.gov/?elcode=NLLEC3S030
http://fieldguide.mt.gov/?elcode=NLLEC3S030
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ramalinaceae
http://fieldguide.mt.gov/?elcode=NLLEC3S210
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ramalinaceae
http://fieldguide.mt.gov/?elcode=NLT0026210
http://fieldguide.mt.gov/displaySpecies.aspx?family=Lecanoraceae
http://fieldguide.mt.gov/?elcode=NLMTNHP002
http://fieldguide.mt.gov/displaySpecies.aspx?family=Coniocybaceae
http://fieldguide.mt.gov/?elcode=NLLEC4G010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Peltigeraceae
http://fieldguide.mt.gov/?elcode=NLT0028020
http://fieldguide.mt.gov/displaySpecies.aspx?family=Peltigeraceae
http://fieldguide.mt.gov/?elcode=NLT0028030
http://fieldguide.mt.gov/displaySpecies.aspx?family=Peltigeraceae
http://fieldguide.mt.gov/?elcode=NLTES43181
http://fieldguide.mt.gov/displaySpecies.aspx?family=Sphaerophoraceae
http://fieldguide.mt.gov/?elcode=NLTES10770
http://fieldguide.mt.gov/displaySpecies.aspx?family=Stereocaulaceae
http://fieldguide.mt.gov/?elcode=NLT0030260
http://fieldguide.mt.gov/displaySpecies.aspx?family=Umbilicariaceae


Verrucaria kootenaica
Kootenai Speck Lichen

 Verrucariaceae G2 S1S2     
Species Occurrences verified in these Counties: Flathead, Lake 
State Rank Reason: Known in western Montana from a few locations. 

http://fieldguide.mt.gov/?elcode=NLT0032270
http://fieldguide.mt.gov/displaySpecies.aspx?family=Verrucariaceae


FERNS  AND FERN ALLI ES  ( PTERI DOPHY TA) 4  SPECI ES

FLOWERI NG PLANTS  -  DI COTS  ( MAGNOLI OPS I DA) 53  SPECI ES

SCIENTIFIC NAME
COMMON NAME

TAXA SORT
OTHER NAMES FAMILY (SCIENTIFIC)

FAMILY (COMMON)
GLOBAL
RANK

STATE
RANK USFWS USFS BLM MNPS THREAT

CATEGORY HABITAT

Asplenium trichomanes
Maidenhair Spleenwort

 Aspleniaceae
Spleenwort Family

G5 SH    Rock/Talus
Species Occurrences verified in these Counties: Flathead 
State Rank Reason: Known from one 1895 collection with imprecise location data near "Columbia Falls" in Flathead County. 

Botrychium montanum
Mountain Moonwort

 Ophioglossaceae
Adder's-Tongue / Moonworts

G3 S3S4    Forests (Mesic
bottmlands)/Open sites

Species Occurrences verified in these Counties:  
State Rank Reason: This moonwort species is known from numerous observations in western Montana. Populations are often small and most have been
found in old growth Western Red Cedar forest, though some have been documented from second growth forests. Populations occur on a mix of federal,
state and private ownerships.

Montana supports a significant percentage of the species range-wide populations. 

Botrychium sp. (Non-
SOC)
Moonworts (Non-SOC)

 Ophioglossaceae
Adder's-Tongue / Moonworts

GNR S3S5     
Species Occurrences verified in these Counties: Cascade, Deer Lodge, Flathead, Glacier, Granite, Lake, Lewis and Clark, Lincoln, Mineral, Missoula,
Pondera, Powell, Sanders, Teton 
State Rank Reason: This is a general record for Botrychium species tracked by MTNHP. MTNHP tracks and maintains observation data for all Botrychium
species in the state excluding B. multifidum and B. virginianum which are fairly common and readily identifiable from all other Botrychiums. Global and State
Ranks for this record are placeholders only to allow Botrychium SOC to appear in searches using global and state ranks. For information pertinent to
specific Botrychium species, please see the individual species' accounts. 

Cystopteris montana
Mountain Bladder Fern

 Dryopteridaceae
Wood Fern Family

G5 SH    Rock/talus
Species Occurrences verified in these Counties: Flathead, Glacier, Sanders 
State Rank Reason: Reported for Montana from one collection in 1932 near Gunsight Pass in Glacier National Park. 

SCIENTIFIC NAME
COMMON NAME

TAXA SORT
OTHER NAMES FAMILY (SCIENTIFIC)

FAMILY (COMMON)
GLOBAL
RANK

STATE
RANK USFWS USFS BLM MNPS THREAT

CATEGORY HABITAT

Agoseris lackschewitzii
Pink Agoseris

Agoseris aurantiaca var.
aurantiaca, Agoseris
carnea
 

Asteraceae
Aster/Sunflowers

G4Q S3S4     
Species Occurrences verified in these Counties: Beaverhead, Carbon, Cascade, Deer Lodge, Gallatin, Granite, Judith Basin, Liberty, Madison, Meagher,
Park, Silver Bow, Sweet Grass 
State Rank Reason: See rank details. 

Allotropa virgata
Candystick

 Ericaceae
Heath Family

G4 S3S4     
Species Occurrences verified in these Counties: Beaverhead, Deer Lodge, Granite, Ravalli 
State Rank Reason: Limited distribution and small population sizes make the species potentially vulnerable to impacts to its habitat, primary lodgepole pine
stands. Trend and monitoring data for the species are lacking. However, populations are presumed to be relatively stable at the present time. 

Aquilegia jonesii
Jones' Columbine

 Ranunculaceae
Buttercup Family

G3 S3S4     
Species Occurrences verified in these Counties: Fergus, Flathead, Gallatin, Glacier, Judith Basin, Lewis and Clark, Stillwater, Sweet Grass, Teton 

Arabidopsis lyrata
Lyre-leaf Rockcress

Arabis lyrata, Arabis
kamchatica
 

Brassicaceae
Mustards

G5 SH    NA
Species Occurrences verified in these Counties: Flathead 
State Rank Reason: Known from one 1952 collection near Mount Brown in Glacier National Park. 

Atriplex canescens
Four-wing Saltbush

 Amaranthaceae
Amaranth (Pigweed) Family

G5 S3S4     
Species Occurrences verified in these Counties: Blaine, Carbon, Carter, Jefferson, Mccone, Musselshell, Park, Pondera, Powder River, Rosebud, Silver
Bow, Toole, Wheatland 

Atriplex suckleyi
Suckley's Saltbush

Atriplex dioica (Nutt.)
Macbr. [not Raf.],
Endolepis dioica
 

Amaranthaceae
Amaranth (Pigweed) Family

G4 S3S4     

Potential Species of Concern
90 Species
All Records (no filtering)

http://fieldguide.mt.gov/?elcode=PPASP021K0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Aspleniaceae
http://fieldguide.mt.gov/?elcode=PPOPH010K0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ophioglossaceae
http://fieldguide.mt.gov/?elcode=PPOPH01001
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ophioglossaceae
http://fieldguide.mt.gov/?elcode=PPDRY07050
http://fieldguide.mt.gov/displaySpecies.aspx?family=Dryopteridaceae
http://fieldguide.mt.gov/?elcode=PDAST090C0
http://fieldguide.mt.gov/?elcode=PDAST090C0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Asteraceae
http://fieldguide.mt.gov/?elcode=PDMON01010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ericaceae
http://fieldguide.mt.gov/?elcode=PDRAN050D0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ranunculaceae
http://fieldguide.mt.gov/?elcode=PDBRA06140
http://fieldguide.mt.gov/?elcode=PDBRA06140
http://fieldguide.mt.gov/displaySpecies.aspx?family=Brassicaceae
http://fieldguide.mt.gov/?elcode=PDCHE04090
http://fieldguide.mt.gov/displaySpecies.aspx?family=Amaranthaceae
http://fieldguide.mt.gov/?elcode=PDCHE041W0
http://fieldguide.mt.gov/?elcode=PDCHE041W0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Amaranthaceae


Species Occurrences verified in these Counties: Carter, Phillips, Roosevelt, Valley, Wheatland, Yellowstone 
State Rank Reason: Few collections from Montana, mostly along the Missouri River Breaks. However, this species has weedy tendencies.

MONT collections from Valley, McCone Counties. 

Balsamorhiza
macrophylla
Large-leaved Balsamroot

 Asteraceae
Aster/Sunflowers

G3G5 S3S4  Sensitive - Known on
Forests (BD, CG)

 3 Sagebrush-grassland

Species Occurrences verified in these Counties: Beaverhead, Gallatin, Madison 
State Rank Reason: This species occurs in Montana at the edge of its range where it is known from three southwestern Montana mountain ranges. Most of
the known populations are moderate to large in size and in generally good-quality habitat. One occurrence in Gallatin County is only known from a 1931
collection. Invasive weeds are not a problem at sites occupied by Balsamorhiza macrophylla and livestock grazing at some of the sites does not appear to
be negatively impacting the species. 

Camissonia minor
Small-flowered Evening-
primrose

Oenothera minor
 

Onagraceae
Evening-primrose Family

G4 S3S4     
Species Occurrences verified in these Counties: Carbon 

Ceanothus herbaceus
New Jersey Tea

 Rhamnaceae
Buckthorn Family

G5 SH    Forests (Dry. Open)
Species Occurrences verified in these Counties: Powder River 
State Rank Reason: Known from one 1948 specimen collection with imprecise location data in Powder River County that noted a "few" plants. Subsequent
surveys have not been able to relocate this species.

 

Centaurium exaltatum
Western Centaury

Zeltnera exaltata
 

Gentianaceae
Gentians

G5 SH    Wetland/Riparian
Species Occurrences verified in these Counties: Big Horn, Treasure, Yellowstone 
State Rank Reason: Known from one 1890 collection with imprecise location data from Big Horn County, "seven miles south of Custer Station". 

Collomia tinctoria
Yellow-staining Collomia

 Polemoniaceae
Phlox Family

G5 SH    Grasslands/Rocky slopes
(Valleys to Montane)

Species Occurrences verified in these Counties: Flathead, Teton 
State Rank Reason: Has not been collected in Montana for over 100 years. 

Cryptantha flavoculata
Pale Yellow Cryptantha

 Boraginaceae
Borage Family

G5 S3S4     
Species Occurrences verified in these Counties: Carbon 

Delphinium bicolor ssp.
calcicola
Limestone Larkspur

 Ranunculaceae
Buttercup Family

G4G5T3T4 S3S4   3  
Species Occurrences verified in these Counties: Beaverhead, Broadwater, Carbon, Jefferson, Lewis and Clark, Madison, Missoula, Silver Bow 
State Rank Reason: A Montana endemic. 

Delphinium glaucescens
Electric Peak Larkspur

 Ranunculaceae
Buttercup Family

G3G4 S3S4     
Species Occurrences verified in these Counties: Beaverhead, Deer Lodge, Granite, Madison, Park, Silver Bow 
State Rank Reason: Occurs in southwest Montana at relatively high elevations. Though it has a restricted distribution, it may not be that uncommon. 

Drosera rotundifolia
Roundleaf Sundew

 Droseraceae
Sundew Family

G5 S3S4    Fens
Species Occurrences verified in these Counties: Flathead, Granite, Lake, Lewis and Clark, Lincoln, Missoula, Ravalli, Sanders 
State Rank Reason: Our most common sundew. Numerous occurrences in fens across western Montana. 

Epilobium densiflorum
Dense Spike-primrose

Boisduvalia densiflora
 

Onagraceae
Evening-primrose Family

G5 SH    Wetland/Riparian
Species Occurrences verified in these Counties: Petroleum, Sanders, Teton 
State Rank Reason: Known from one historical collection in Sanders County from 1938. 

Epilobium suffruticosum
Shrubby Willowherb

 Onagraceae
Evening-primrose Family

G5 S3S4     
Species Occurrences verified in these Counties: Gallatin, Park 

Ericameria nana
Dwarf Goldenweed

Haplopappus nanus
 

Asteraceae
Aster/Sunflowers

G5 SH    Rock/Talus
Species Occurrences verified in these Counties: Beaverhead 
State Rank Reason: Known from one 1952 collection south of Upper Red Rock Lake. 

Erigeron eatonii
Eaton's Fleabane

 Asteraceae
Aster/Sunflowers

G5 SH    Sagbrush/Woodlands (Open,
Montane)

Species Occurrences verified in these Counties: Sweet Grass 
State Rank Reason: This species has only been collected once in Montana, several decades ago in Stillwater County. The population where this specimen
was collected is likely still extant, but no surveys have been conducted to try and re-locate it. 

Erigeron lanatus
Woolly Fleabane

 Asteraceae
Aster/Sunflowers

G4 S3S4     
Species Occurrences verified in these Counties: Beaverhead, Flathead, Glacier, Sweet Grass 
State Rank Reason: Only known in Montana from a few occurrences in Glacier National Park, though the high elevation habitat as well as the occurrences
all being within the Park boundary greatly diminish the potential for negative impacts. The likelihood of additional occurrences being located appears good. 

http://fieldguide.mt.gov/?elcode=PDAST11070
http://fieldguide.mt.gov/displaySpecies.aspx?family=Asteraceae
http://fieldguide.mt.gov/?elcode=PDONA03110
http://fieldguide.mt.gov/?elcode=PDONA03110
http://fieldguide.mt.gov/displaySpecies.aspx?family=Onagraceae
http://fieldguide.mt.gov/?elcode=PDRHA040K0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Rhamnaceae
http://fieldguide.mt.gov/?elcode=PDGEN02060
http://fieldguide.mt.gov/?elcode=PDGEN02060
http://fieldguide.mt.gov/displaySpecies.aspx?family=Gentianaceae
http://fieldguide.mt.gov/?elcode=PDPLM020A0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Polemoniaceae
http://fieldguide.mt.gov/?elcode=PDBOR0A100
http://fieldguide.mt.gov/displaySpecies.aspx?family=Boraginaceae
http://fieldguide.mt.gov/?elcode=PDRAN0B071
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ranunculaceae
http://fieldguide.mt.gov/?elcode=PDRAN0B0N0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ranunculaceae
http://fieldguide.mt.gov/?elcode=PDDRO02070
http://fieldguide.mt.gov/displaySpecies.aspx?family=Droseraceae
http://fieldguide.mt.gov/?elcode=PDONA01020
http://fieldguide.mt.gov/?elcode=PDONA01020
http://fieldguide.mt.gov/displaySpecies.aspx?family=Onagraceae
http://fieldguide.mt.gov/?elcode=PDONA060Y0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Onagraceae
http://fieldguide.mt.gov/?elcode=PDAST3L0B0
http://fieldguide.mt.gov/?elcode=PDAST3L0B0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Asteraceae
http://fieldguide.mt.gov/?elcode=PDAST3M680
http://fieldguide.mt.gov/displaySpecies.aspx?family=Asteraceae
http://fieldguide.mt.gov/?elcode=PDAST3M250
http://fieldguide.mt.gov/displaySpecies.aspx?family=Asteraceae


Eriogonum brevicaule
var. canum
Rabbit Buckwheat

Eriogonum lagopus,
Eriogonum pauciflorum
var. canum
 

Polygonaceae
Buckwheat Family

G3G4 S3S4   3  
Species Occurrences verified in these Counties: Carbon 
State Rank Reason: Regional endemic taxa restricted in Montana to the Bighorn Basin/Pryor Mountain Desert area where it is locally abundant in some
locality and is a dominant component of some vegetation communities. Trends are unknown, though likely stable. 

Eutrema salsugineum
Saltwater Cress

Arabidopsis salsuginea,
Thellungiella salsuginea
 

Brassicaceae
Mustards

G5? SH     
Species Occurrences verified in these Counties:  

Gaultheria ovatifolia
Slender Wintergreen

 Ericaceae
Heath Family

G5 S3S4     
Species Occurrences verified in these Counties: Flathead, Glacier, Lake, Lincoln, Mineral, Park, Sanders, Teton 

Geocaulon lividum
Northern Toadflax

Comandra lividum
 

Santalaceae
Sandalwood Family

G5 S3S4     
Species Occurrences verified in these Counties: Flathead, Lake, Lincoln, Missoula 

Gilia tweedyi
Tweedy's Gilia

Gilia sinuata var. tweedyi,
Gilia inconspicua var.
tweedyi
 

Polemoniaceae
Phlox Family

G4G5Q S3S4     
Species Occurrences verified in these Counties: Beaverhead, Carbon 
State Rank Reason: Gilia tweedyi is locally common on the south and west sides of the Pryor Mountains in the drainages of the Bighorn and Clarks Fork of
the Yellowstone rivers and is also known from Beaverhead County. 

Hedysarum alpinum
Alpine Sweet-vetch

 Fabaceae
Pea Family

G5 S3S4     
Species Occurrences verified in these Counties: Flathead, Gallatin, Lake, Mineral, Missoula, Phillips, Pondera 

Hymenoxys torreyana
Torrey Bitterweed

Tetraneuris torreyana
 

Asteraceae
Aster/Sunflowers

G4 S3S4     
Species Occurrences verified in these Counties: Carbon 

Impatiens ecalcarata
Spurless Touch-me-not

 Balsaminaceae
Impatiens

G3G4 S3S4     
Species Occurrences verified in these Counties: Lake, Missoula 

Linanthastrum nuttallii
Nuttall's Linanthus

Linanthus nuttallii,
Leptosiphon nuttallii
 

Polemoniaceae
Phlox Family

G5 S3S4     
Species Occurrences verified in these Counties: Ravalli 
State Rank Reason: Reported as locally common in the Bitterroot Mountains by Lesica & Shelly (1991). 

Lomatium bicolor
Bicolor Biscuitroot

 Apiaceae
Parsley/Carrot Family

G4 S3S4     
Species Occurrences verified in these Counties: Ravalli 

Lorandersonia linifolia
Spearleaf Rabbitbrush

Chrysothamnus
viscidiflorus var. linifolius,
Chrysothamnus linifolius
 

Asteraceae
Aster/Sunflowers

G5 S3S4     
Species Occurrences verified in these Counties:  

Madia minima
Small-headed Tarweed

Hemizonella minima
 

Asteraceae
Aster/Sunflowers

G4 S3S4     
Species Occurrences verified in these Counties: Granite, Lincoln, Missoula, Ravalli, Sanders 

Mimulus suksdorfii
Suksdorf Monkeyflower

 Phrymaceae
Lopseed Family

G4 S3S4     
Species Occurrences verified in these Counties: Beaverhead, Carbon, Gallatin, Lewis and Clark, Madison, Missoula, Park, Rosebud, Silver Bow 

Musineon vaginatum
Rydberg's Parsley

 Apiaceae
Parsley/Carrot Family

G3G4 S3S4     
Species Occurrences verified in these Counties: Big Horn, Carbon, Rosebud 
State Rank Reason: See rank details. 

Orobanche corymbosa
Flat-topped Broomrape

 Orobanchaceae
Broomrape Family

G4 S3S4     
Species Occurrences verified in these Counties: Beaverhead, Deer Lodge, Granite, Jefferson, Madison, Ravalli 

Oxytropis lagopus var.
conjugans
Hare's-foot Locoweed

 Fabaceae
Pea Family

G4G5T3T4 S3S4   3 Sagebrush (low-elevation)
Species Occurrences verified in these Counties: Granite, Lewis and Clark 
State Rank Reason: See rank details. 

Pedicularis oederi
Oeder's Lousewort

 Orobanchaceae
Broomrape Family

G5 S3S4     
Species Occurrences verified in these Counties: Carbon 

Pediomelum hypogaeum
Little Indian Breadroot

 Fabaceae
Pea Family

G5 S3S4   3 Grasslands/Woodlands (Open,
sandy soil)

Species Occurrences verified in these Counties: Carter, Cascade, Chouteau, Fergus, Golden Valley, Petroleum, Powder River, Rosebud 
State Rank Reason: See rank details. 

Penstemon laricifolius
Larch-leaf Beardtongue

 Plantaginaceae
Plantain Family

G4 S3S4     
Species Occurrences verified in these Counties: Big Horn, Carbon, Meagher 
State Rank Reason: In Montana, Penstemon laricifolius is known from Carbon County where it is common on the south and west flanks of the Pryor
Mountains. 

http://fieldguide.mt.gov/?elcode=PDPGN083E0
http://fieldguide.mt.gov/?elcode=PDPGN083E0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Polygonaceae
http://fieldguide.mt.gov/?elcode=PDBRA05020
http://fieldguide.mt.gov/?elcode=PDBRA05020
http://fieldguide.mt.gov/displaySpecies.aspx?family=Brassicaceae
http://fieldguide.mt.gov/?elcode=PDERI0F040
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ericaceae
http://fieldguide.mt.gov/?elcode=PDSAN04010
http://fieldguide.mt.gov/?elcode=PDSAN04010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Santalaceae
http://fieldguide.mt.gov/?elcode=PDPLM041U0
http://fieldguide.mt.gov/?elcode=PDPLM041U0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Polemoniaceae
http://fieldguide.mt.gov/?elcode=PDFAB1Z010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Fabaceae
http://fieldguide.mt.gov/?elcode=PDASTDY0A0
http://fieldguide.mt.gov/?elcode=PDASTDY0A0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Asteraceae
http://fieldguide.mt.gov/?elcode=PDBAL01050
http://fieldguide.mt.gov/displaySpecies.aspx?family=Balsaminaceae
http://fieldguide.mt.gov/?elcode=PDPLM090V0
http://fieldguide.mt.gov/?elcode=PDPLM090V0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Polemoniaceae
http://fieldguide.mt.gov/?elcode=PDAPI1B020
http://fieldguide.mt.gov/displaySpecies.aspx?family=Apiaceae
http://fieldguide.mt.gov/?elcode=PDAST2C050
http://fieldguide.mt.gov/?elcode=PDAST2C050
http://fieldguide.mt.gov/displaySpecies.aspx?family=Asteraceae
http://fieldguide.mt.gov/?elcode=PDAST650C0
http://fieldguide.mt.gov/?elcode=PDAST650C0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Asteraceae
http://fieldguide.mt.gov/?elcode=PDSCR1B2L0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Phrymaceae
http://fieldguide.mt.gov/?elcode=PDAPI1C040
http://fieldguide.mt.gov/displaySpecies.aspx?family=Apiaceae
http://fieldguide.mt.gov/?elcode=PDORO04040
http://fieldguide.mt.gov/displaySpecies.aspx?family=Orobanchaceae
http://fieldguide.mt.gov/?elcode=PDFAB2X0A2
http://fieldguide.mt.gov/displaySpecies.aspx?family=Fabaceae
http://fieldguide.mt.gov/?elcode=PDSCR1K0R0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Orobanchaceae
http://fieldguide.mt.gov/?elcode=PDFAB5L0C0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Fabaceae
http://fieldguide.mt.gov/?elcode=PDSCR1L3J0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Plantaginaceae


Phacelia scopulina
Dwarf Phacelia

Phacelia lutea var.
scopulina
 

Hydrophyllaceae
Waterleaf Family

G4 SH    Alkaline sites
Species Occurrences verified in these Counties: Beaverhead, Madison, Silver Bow 
State Rank Reason: Known in Montana from one 1885 collection by P.A. Rydberg near Melrose, probably in Silver Bow County. 

Phlox andicola
Plains Phlox

 Polemoniaceae
Phlox Family

G4 S3S4   3 Open sites (Sand to clay soils)
Species Occurrences verified in these Counties: Carter, Dawson, Phillips, Powder River, Rosebud, Sheridan 
State Rank Reason: Plains phlox reaches the western margin of its range in Montana's eastern counties. It has been documented from relatively few
locations, but surveys during its early blooming season have been few, and additional spring inventory work may locate more populations. It likely tolerates
grazing and may benefit from some level of disturbance. 

Polygonum austiniae
Austin's Knotweed

Polygonum douglasii ssp.
austiniae
 

Polygonaceae
Buckwheat Family

G5T4 S3S4  Sensitive - Known on
Forests (BD, FLAT,

HLC)
Sensitive - Suspected

on Forests (CG)

 2 Rock/Talus

Species Occurrences verified in these Counties: Broadwater, Flathead, Glacier, Granite, Lewis and Clark, Madison, Meagher, Park, Pondera, Powell,
Teton 
State Rank Reason: Austin's knotweed is sparsely distributed in mountainous areas of Montana from the Rocky Mountain Front to the Madison and Gallatin
Ranges. Sites are usually on open, gravelly, sparsely-vegetated slopes with shale-derived soils and as such are not generally impacted by human activity.
Some sites however, are along forest roads and are susceptible to weed invasion and other disturbances. The probability of finding additional occurrences
appears to be good since large areas of suitable habitat across western and central Montana remain unsurveyed for the species. 

Ranunculus
hyperboreus
High Northern Buttercup

Ranunculus natans
 

Ranunculaceae
Buttercup Family

G5 S3S4    Wetland/Riparian (Montane)
Species Occurrences verified in these Counties: Beaverhead, Carbon, Deer Lodge, Gallatin, Jefferson, Madison, Missoula, Silver Bow, Valley 
State Rank Reason: Known from several southwest and south-central counties in Montana. See rank details for additional information. 

Sedum borschii
Borsch's Stonecrop

Sedum leibergii
 

Crassulaceae
Stonecrops

G4? S3S4     
Species Occurrences verified in these Counties: Beaverhead 

Solidago velutina
Three-nerved Goldenrod

Solidago sparsiflora
 

Asteraceae
Aster/Sunflowers

G5? SH    NA
Species Occurrences verified in these Counties:  
State Rank Reason: Few-flowered goldenrod is known in Montana from 1 specimen collection from the Stillwater River Valley, which lacks precise locality
data. Other reports of this species from the state are based on mis-identified specimens. Additional data are needed. 

Sphaeralcea munroana
White-stemmed globemallow

 Malvaceae
Mallow Family

G4 S3S4   3 Sagebrush-Grasslands (low-
elevation)

Species Occurrences verified in these Counties: Beaverhead, Jefferson, Park 
State Rank Reason: Peripheral in southwest Montana where it is known from a few locations. Additional survey and monitoring data are needed. Most
documented locations are along roads and 2-tracks, as such, at least several of the populations may be adventive or introduced. Species appears to be
tolerant of or perhaps benefits from some disturbance activity. Additional information concerning the conservation needs and population dynamics of this
species in Montana is needed to clarify its status. 

Stanleya tomentosa
Woolly Prince's plume

 Brassicaceae
Mustards

G4 S3S4     
Species Occurrences verified in these Counties: Beaverhead, Carbon 
State Rank Reason: See rank details. 

Stanleya viridiflora
Green Prince's plume

 Brassicaceae
Mustards

G4 S3S4     
Species Occurrences verified in these Counties: Beaverhead, Madison 
State Rank Reason: See rank details. 

Stenotus multicaulis
Many-stem Goldenweed

Oonopsis multicaulis,
Haplopappus multicaulis
 

Asteraceae
Aster/Sunflowers

G4 S3S4     
Species Occurrences verified in these Counties: Carter, Fallon 
State Rank Reason: Though restricted in distribution in Montana to Carter County, it is common in some habitats, including along some roadsides at least
on BLM lands. No apparent, substantial threats to the species' viability in the state exist. 

Streptanthella
longirostris
Streptanthella

 Brassicaceae
Mustards

G5 S3S4     
Species Occurrences verified in these Counties: Carbon 
State Rank Reason: Uncommon in Montana and restricted in distribution to Carbon County. Population sizes are poorly documented and associated
information on trends and threats are also lacking. 

Synthyris missurica
Western Mountain kittentails

 Plantaginaceae
Plantain Family

G4 S3S4     
Species Occurrences verified in these Counties: Ravalli 
State Rank Reason: Uncommon in Montana and restricted in distribution to the Bitterroot Mtns. Population sizes are poorly documented and associated
information on trends and threats are also lacking. 

Tonestus pygmaeus
Pygmy Goldenweed

Haplopappus pygmaeus
 

Asteraceae
Aster/Sunflowers

G4 SH    Alpine
Species Occurrences verified in these Counties:  
State Rank Reason: Known in Montana from 1 historical collection from Lolo Peak. Other historical locations previously reported for MT have all been based
on mis-identified specimens of Tonestus lyallii 

http://fieldguide.mt.gov/?elcode=PDHYD0C490
http://fieldguide.mt.gov/?elcode=PDHYD0C490
http://fieldguide.mt.gov/displaySpecies.aspx?family=Hydrophyllaceae
http://fieldguide.mt.gov/?elcode=PDPLM0D080
http://fieldguide.mt.gov/displaySpecies.aspx?family=Polemoniaceae
http://fieldguide.mt.gov/?elcode=PDPGN0L0X1
http://fieldguide.mt.gov/?elcode=PDPGN0L0X1
http://fieldguide.mt.gov/displaySpecies.aspx?family=Polygonaceae
http://fieldguide.mt.gov/?elcode=PDRAN0L1A0
http://fieldguide.mt.gov/?elcode=PDRAN0L1A0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ranunculaceae
http://fieldguide.mt.gov/?elcode=PDCRA0A1T0
http://fieldguide.mt.gov/?elcode=PDCRA0A1T0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Crassulaceae
http://fieldguide.mt.gov/?elcode=PDAST8P3J0
http://fieldguide.mt.gov/?elcode=PDAST8P3J0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Asteraceae
http://fieldguide.mt.gov/?elcode=PDMAL140F0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Malvaceae
http://fieldguide.mt.gov/?elcode=PDBRA2E050
http://fieldguide.mt.gov/displaySpecies.aspx?family=Brassicaceae
http://fieldguide.mt.gov/?elcode=PDBRA2E060
http://fieldguide.mt.gov/displaySpecies.aspx?family=Brassicaceae
http://fieldguide.mt.gov/?elcode=PDASTDQ030
http://fieldguide.mt.gov/?elcode=PDASTDQ030
http://fieldguide.mt.gov/displaySpecies.aspx?family=Asteraceae
http://fieldguide.mt.gov/?elcode=PDBRA2F010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Brassicaceae
http://fieldguide.mt.gov/?elcode=PDSCR1W040
http://fieldguide.mt.gov/displaySpecies.aspx?family=Plantaginaceae
http://fieldguide.mt.gov/?elcode=PDASTE0080
http://fieldguide.mt.gov/?elcode=PDASTE0080
http://fieldguide.mt.gov/displaySpecies.aspx?family=Asteraceae


FLOWERI NG PLANTS  -  MONOCOTS  ( LI LI OPS I DA) 7  SPECI ES

BRY OPHY TES  ( BRY OPHY TA) 18 SPECI ES

Townsendia spathulata
Sword Townsend-daisy

 Asteraceae
Aster/Sunflowers

G3 S3S4   3  
Species Occurrences verified in these Counties: Beaverhead, Broadwater, Carbon, Madison, Park, Silver Bow 
State Rank Reason: Sword townsendia occurs in limestone areas of southwest and south-central Montana. Overall, The species' viability in the state does
not appear to be at risk due in part to its relatively widespread distribution and its overall abundance. The population in the Limestone Hills in Broadwater
County may be negatively impacted by proposed mine expansion and military activities. 

SCIENTIFIC NAME
COMMON NAME

TAXA SORT
OTHER NAMES FAMILY (SCIENTIFIC)

FAMILY (COMMON)
GLOBAL
RANK

STATE
RANK USFWS USFS BLM MNPS THREAT

CATEGORY HABITAT

Carex nelsonii
Nelson's Sedge

 Cyperaceae
Sedges

G3 S3S4     
Species Occurrences verified in these Counties: Carbon, Park, Stillwater 
State Rank Reason: See rank details. 

Cyperus strigosus
Straw-colored Flatsedge

 Cyperaceae
Sedges

G5 SH     
Species Occurrences verified in these Counties:  
State Rank Reason: Known in Montana from two historical collections (Flathead and Missoula Counties). 

Cypripedium
parviflorum
Small Yellow Lady's-slipper

Cypripedium calceolus
 

Orchidaceae
Orchids

G5 S3S4  Sensitive - Known on
Forests (CG, FLAT,
HLC, KOOT, LOLO)

Sensitive - Suspected
on Forests (BRT)

 2  

Species Occurrences verified in these Counties: Big Horn, Carter, Flathead, Gallatin, Granite, Jefferson, Judith Basin, Lake, Lewis and Clark, Lincoln,
Missoula, Pondera, Stillwater, Sweet Grass, Teton 
State Rank Reason: Many occurrences known from the western half of the state, including a dozen or so historical or poorly documented sites. Many
occurrences have small population numbers, though approximately two dozen occurrences are moderate to large populations. Populations occur on variety
of federal, state and private ownerships with varied land uses and management. A variety of land uses and activities, including development, livestock
grazing and timber harvesting may have detrimental impacts to populations. However, yellow lady's-slipper appears to be tolerant to some disturbances at
low levels and the number of populations scattered over a wide area reduces the risk to the species. A loss of populations or a significant decline in numbers
may warrant a re-listing as a Species of Concern in Montana, and populations should continue to be monitored on a semi-regular basis. Moderate to large
occurrences should be managed to maintain habitat and viable population numbers. 

Damasonium
californicum
Fringed Water-plantain

Machaerocarpus
californicus
 

Alismataceae
Water-plantains

G4 SH     
Species Occurrences verified in these Counties:  
State Rank Reason: Collected once in Montana along the Kootenai river near Rexford prior to the creation of Lake Koocanusa. 

Lipocarpha micrantha
Dwarf Bulrush

Hemicarpha micrantha
 

Cyperaceae
Sedges

G5 SH    Sandy soil (Moist)
Species Occurrences verified in these Counties: Carbon 
State Rank Reason: Known in Montana from a 1941 Collection by W. E. Booth near Fromberg. 

Maianthemum
canadense
Wild Lily-of-the-valley

 Liliaceae
Lillies

G5 SH    Riparian forest
Species Occurrences verified in these Counties: Carter 
State Rank Reason: Documented for Montana from one 1948 collection by W. E. Booth near Alzada. 

Sphenopholis
intermedia
Slender Wedgegrass

Sphenopholis obtusata var.
major
 

Poaceae
Grasses

G5 S3S4    Mesic sites (low-elevation)
Species Occurrences verified in these Counties: Big Horn, Broadwater, Fergus, Flathead, Gallatin, Judith Basin, Lake, Lewis and Clark, Phillips,
Wheatland 
State Rank Reason: Rare in Montana, where it has only been documented from a very few collections, though the population data required to more
precisely assign a conservation rank are lacking. 

SCIENTIFIC NAME
COMMON NAME

TAXA SORT
OTHER NAMES FAMILY (SCIENTIFIC)

FAMILY (COMMON)
GLOBAL
RANK

STATE
RANK USFWS USFS BLM MNPS THREAT

CATEGORY HABITAT

Amblyodon dealbatus
An Amblyodon Moss

 Meesiaceae G3G5 SH     
Species Occurrences verified in these Counties: Cascade, Flathead 
State Rank Reason: Known from 1 collection from Flathead County in 1895. 

Brachythecium
turgidum
Stiff Matt Moss

Stiff Brachythecium Moss Brachytheciaceae G5 SH     

http://fieldguide.mt.gov/?elcode=PDAST9C0M0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Asteraceae
http://fieldguide.mt.gov/?elcode=PMCYP03950
http://fieldguide.mt.gov/displaySpecies.aspx?family=Cyperaceae
http://fieldguide.mt.gov/?elcode=PMCYP063D0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Cyperaceae
http://fieldguide.mt.gov/?elcode=PMORC0Q090
http://fieldguide.mt.gov/?elcode=PMORC0Q090
http://fieldguide.mt.gov/displaySpecies.aspx?family=Orchidaceae
http://fieldguide.mt.gov/?elcode=PMALI03010
http://fieldguide.mt.gov/?elcode=PMALI03010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Alismataceae
http://fieldguide.mt.gov/?elcode=PMCYP0H040
http://fieldguide.mt.gov/?elcode=PMCYP0H040
http://fieldguide.mt.gov/displaySpecies.aspx?family=Cyperaceae
http://fieldguide.mt.gov/?elcode=PMLIL1D010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Liliaceae
http://fieldguide.mt.gov/?elcode=PMPOA5T060
http://fieldguide.mt.gov/?elcode=PMPOA5T060
http://fieldguide.mt.gov/displaySpecies.aspx?family=Poaceae
http://fieldguide.mt.gov/?elcode=NBMUS05010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Meesiaceae
http://fieldguide.mt.gov/?elcode=NBMUS0Z0V0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Brachytheciaceae


LI CHENS  ( FUNGI ) 8  SPECI ES

Species Occurrences verified in these Counties: Flathead, Glacier 

Callicladium
haldanianum
Pretty Branch Moss

 Hypnaceae G5 SH     
Species Occurrences verified in these Counties: Flathead 

Calliergon richardsonii
Richardson's Calliergon Moss

 Amblystegiaceae G5 SH     
Species Occurrences verified in these Counties: Glacier 

Dendroalsia abietina
A Dendroalsia Moss

 Leucodontaceae G4 SH     
Species Occurrences verified in these Counties:  

Dicranum fragilifolium
Fragile Leaf Dicranum Moss

 Dicranaceae G4G5 SH     
Species Occurrences verified in these Counties: Flathead, Glacier, Lake 

Dicranum spadiceum
A Dicranum Moss

Dicranum angustum
 

Dicranaceae G5 SNR     
Species Occurrences verified in these Counties:  
State Rank Reason: MT Botanist MIncemoyer downgraded species from S1 to SH for lack of knowledge of specimens after 1972 and was not aware of
specimens collected in 1994 from Glacier NP and 1995 from Pine Butte. 

Distichium inclinatum
Incline Thread Moss

Incline Distichium Moss Ditrichaceae G5 SH     
Species Occurrences verified in these Counties: Glacier 

Entosthodon rubiginosus
Rusty Cord Moss

Entosthodon Moss Funariaceae G1G3 SH     
Species Occurrences verified in these Counties: Cascade 

Grimmia mollis
A Dry Rock Moss

Hydrogrimmia mollis
A Black Rock Moss 

Grimmiaceae G5 SH     
Species Occurrences verified in these Counties: Flathead, Glacier 

Hygrohypnum
cochlearifolium
Ear-leaf Boat Moss

Ear-leaf Hygrohypnum Moss Amblystegiaceae G4 SH     
Species Occurrences verified in these Counties: Lincoln 

Plagiobryum zieri
Zierian Hump-Moss

 Bryaceae G5 SH     
Species Occurrences verified in these Counties:  

Pseudocalliergon
trifarium
Blunt Water Moss

Calliergon trifarium
Worm Moss 

Amblystegiaceae G5 SH     
Species Occurrences verified in these Counties: Flathead, Glacier, Missoula 

Pseudocalliergon
turgescens
A Pseudocalliergon Moss

Scorpidium turgescens,
Calliergon turgescens
 

Amblystegiaceae G4G5 SH     
Species Occurrences verified in these Counties: Flathead, Glacier 

Sarmentypnum
sarmentosum
A Sarmenthypnum Moss

Calliergon sarmentosum
 

Amblystegiaceae G5 SNR     
Species Occurrences verified in these Counties:  

Tayloria acuminata
Acuminate Dung Moss

 Splachnaceae G3G4 SH     
Species Occurrences verified in these Counties:  

Thamnobryum
neckeroides
Necker's Thamnobryum Moss

A Tree Moss Thamnobryaceae G4 SH     
Species Occurrences verified in these Counties: Sanders 

Tortula cernua
A Tortella Moss

Desmatodon cernuus
 

Pottiaceae G4G5 SH     
Species Occurrences verified in these Counties:  

SCIENTIFIC NAME
COMMON NAME

TAXA SORT
OTHER NAMES FAMILY (SCIENTIFIC)

FAMILY (COMMON)
GLOBAL
RANK

STATE
RANK USFWS USFS BLM MNPS THREAT

CATEGORY HABITAT

Brigantiaea
praetermissa
Brick-Spored Firedot Lichen

 Brigantiaeaceae
(Brigantiaeaceae)

GNR S2S3     
Species Occurrences verified in these Counties: Lake 
State Rank Reason: The type specimen is from Sanders County. This lichen is considered uncommon in western Montana and widely scattered in the Pacific
Northwest. 

http://fieldguide.mt.gov/?elcode=NBMUS1C010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Hypnaceae
http://fieldguide.mt.gov/?elcode=NBMUS1F060
http://fieldguide.mt.gov/displaySpecies.aspx?family=Amblystegiaceae
http://fieldguide.mt.gov/?elcode=NBMUS24010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Leucodontaceae
http://fieldguide.mt.gov/?elcode=NBMUS2B070
http://fieldguide.mt.gov/displaySpecies.aspx?family=Dicranaceae
http://fieldguide.mt.gov/?elcode=NBMUS2B0L0
http://fieldguide.mt.gov/?elcode=NBMUS2B0L0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Dicranaceae
http://fieldguide.mt.gov/?elcode=NBMUS2F030
http://fieldguide.mt.gov/displaySpecies.aspx?family=Ditrichaceae
http://fieldguide.mt.gov/?elcode=NBMUS2P080
http://fieldguide.mt.gov/displaySpecies.aspx?family=Funariaceae
http://fieldguide.mt.gov/?elcode=NBMUS320R0
http://fieldguide.mt.gov/?elcode=NBMUS320R0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Grimmiaceae
http://fieldguide.mt.gov/?elcode=NBMUS3S040
http://fieldguide.mt.gov/displaySpecies.aspx?family=Amblystegiaceae
http://fieldguide.mt.gov/?elcode=NBMUS5G020
http://fieldguide.mt.gov/displaySpecies.aspx?family=Bryaceae
http://fieldguide.mt.gov/?elcode=NBMUS1F0A0
http://fieldguide.mt.gov/?elcode=NBMUS1F0A0
http://fieldguide.mt.gov/displaySpecies.aspx?family=Amblystegiaceae
http://fieldguide.mt.gov/?elcode=NBMUS9Y010
http://fieldguide.mt.gov/?elcode=NBMUS9Y010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Amblystegiaceae
http://fieldguide.mt.gov/?elcode=NBMUS85010
http://fieldguide.mt.gov/?elcode=NBMUS85010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Amblystegiaceae
http://fieldguide.mt.gov/?elcode=NBMUS79010
http://fieldguide.mt.gov/displaySpecies.aspx?family=Splachnaceae
http://fieldguide.mt.gov/?elcode=NBMUS7D020
http://fieldguide.mt.gov/displaySpecies.aspx?family=Thamnobryaceae
http://fieldguide.mt.gov/?elcode=NBMUS7L130
http://fieldguide.mt.gov/?elcode=NBMUS7L130
http://fieldguide.mt.gov/displaySpecies.aspx?family=Pottiaceae
http://fieldguide.mt.gov/?elcode=NLMTNHP003
http://fieldguide.mt.gov/displaySpecies.aspx?family=Brigantiaeaceae


Cetraria sepincola
Chestnut Wrinkled Lichen

Tuckermannopsis
sepincola
 

Parmeliaceae G5 S2S3     
Species Occurrences verified in these Counties: Flathead, Lake, Madison, Mineral 
State Rank Reason: Known from many locations, associated with bogs, in western Montana. 

Evernia divaricata
Mountain Oakmoss Lichen

 Parmeliaceae G4G5 S1S2     
Species Occurrences verified in these Counties: Carbon, Lake, Missoula 
State Rank Reason: Populations have a very spotty distribution in Montana. 

Parmelia fraudans
Pea-green Shield Lichen

 Parmeliaceae G5 S1     
Species Occurrences verified in these Counties:  
State Rank Reason: Rare in the Pacific Northwest (McCune and Goward 2009); Infrequently collected in Montana and adjacent states. 

Platismatia herrei
Tattered Rag Lichen

 Parmeliaceae G5 S1     
Species Occurrences verified in these Counties:  
State Rank Reason: Known from a few locations in northwestern Montana. 

Platismatia stenophylla
Ribbon Rag Lichen

 Parmeliaceae G5 S1     
Species Occurrences verified in these Counties: Lake, Ravalli 
State Rank Reason: Known from a few locations in western Montana. 

Psora rubiformis
Pea-green Scale Lichen

 Psoraceae G3G5 S1S2     
Species Occurrences verified in these Counties: Flathead, Glacier, Lake, Madison, Rosebud 
State Rank Reason: In Montana widely scattered populations have been found in northwest, southwest, and southeast. 

Umbilicaria havaasii
Havaas' Rocktripe Lichen

 Umbilicariaceae G4 S1     
Species Occurrences verified in these Counties: Flathead, Ravalli 
State Rank Reason: Known from a few locations in western Montana. Montana occurs on the eastern edge of this species range. 
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Isoetes howellii
Howell's Quillwort

9/25/2018 Isoetes howellii is known from about 5 locations in Northwestern Montana. Based on limited information threats appear to be minimal, but survey work to document locations, population sizes, and threats is greatly
needed. 

Isoetes echinospora
Spiny-spore Quillwort

9/25/2018 Isoetes echinospora is known from 8 occurrences scattered in western Montana. At one occurrence, the species has been observed in 1940, 1967, and 1998 indicating persistence. However, current survey work is need
to document locations, population sizes, and threats. 

Isoetes occidentalis
Western Quillwort

9/25/2018 Isoetes occidentalis is known from two locations in northwest Montana. Survey work to identify other locations, document population sizes, and determine threats is greatly needed. 

Celastrus scandens
Bittersweet

9/25/2018 Celastrus scandens occurs frequently in woodlands, rocky hillsides, thickets, fence rows, and roadsides in the Great Plains (McGregor 1986). The previous SH rank in Montana was based on a vague location provided on
a 1975 herbarium specimen. In recent years it has been been collected at four locations in woody draws. It appears that the Montana sites represent the western edge of its range, and currently it ranks as an S1.
Additional surveys of woody draws are needed to accurately document its distribution and population size in Montana. 

Impatiens aurella
Pale-yellow Jewel-weed

9/25/2018 Impatiens aurella is known from about 20 locations documented from 1886 to 2016. It is consider uncommon in Lake and Flathead Counties, where the majority of observations have been found, and rare in other
counties of western Montana. It grows in wet, often organic soil in both disturbed and undisturbed wetlands, and rarely appears abundant. However, it may require or persist better with some hydrological
disturbance. Re-visits to known locations and more surveys are needed to better document locations, population sizes, and threats. 

Astragalus ceramicus var.
filifolius
Pottery Milkvetch

9/25/2018 Astragalus ceramicus variety filifolius is associated with sandy soils of the sandhills and sandstone outcrops in eastern Montana. It is known from about 20 occurrences observed mostly from 1983 to 2000. Some
populations occur in State Parks, and current data on population sizes and theats is needed. The Flora of the Great Plains (1986) considered it rare in the Great Plains except for the Nebraska sandhill region where it
was somewhat common. Based on aging data, limited distribution, and an association to specific habitat types it is considered a Species of Concern. 

Astragalus ceramicus
Pottery Milkvetch

9/25/2018 Astragalus ceramicus variety filifolius is associated with sandy soils of the sandhills and sandstone outcrops in eastern Montana. It is known from about 20 occurrences observed mostly from 1983 to 2000. Some
populations occur in State Parks, and current data on population sizes and theats is needed. The Flora of the Great Plains (1986) considered it rare in the Great Plains except for the Nebraska sandhill region where it
was somewhat common. Based on aging data, limited distribution, and an association to specific habitat types it is considered a Species of Concern. 

Artemisia tilesii
Tilesius Wormwood

9/25/2018 Artemisia tilesii is known from seven locations located at higher elevations in western Montana. The species can be difficult to separate from Artemisia ludoviciana and A. michauxiana. Survey work to identify
occurrences, determine population sizes, and assess threats is greatly needed before re-evaluating its status. 

Carex amplifolia
Big-leaf Sedge

9/25/2018 Carex amplifolia occurs in temperate western North America where it is usually uncommon or rare from coastal lowlands to middle elevations in the mountains (FNA 2002). The previous SH rank in Montana was based on
a 1978 herbarium specimen. In recent years it has been collected from several wetlands in Sanders and Flathead Counties. Additional wetland surveys are needed to accurately document its distribution and population
size in Montana. 

Cryptogramma cascadensis
Cascade Rockbrake

9/27/2017 Cryptogramma cascadensis is known from 11 locations in western Montana, of which 2 locations are poorly defined and considered historical, 5 locations occur in Wilderness areas, and the remaining 4 locations occur
on U.S. Forest Service lands. Although the fern is thought to be undercollected and could be more common, current population and location data is needed to remove this plant from the Species of Concern list. 

Marsilea oligospora
Pepperwort

9/27/2017 Marsilea oligospora has relatively recently been segregated from Marsilea vestita (FNA 1993). It is quite common around Ninepipes National Wildlife Refuge, but has not been documented elsewhere in Montana.
Observation data is greatly needed to further assess its distribution and viability in Montana. 

Almutaster pauciflorus
Alkali Marsh Aster

9/27/2017 Almutaster pauciflorus was first documented in 1988, and is now known from five sites in central and northeastern Montana. It grows in wet meadows or calcareous soil of fens within the plains. 

Ligusticum verticillatum
Idaho Lovage

9/27/2017 Ligusticum verticillatum occurs in northern Idaho, western Montana, and British Columbia. It has been found in Lincoln and Ravalli Counties, growing in moist forests and meadows of spruce-fir habitats, becoming
common in Idaho. Herbarium specimens from Missoula and Granite Counties may be mis-identified. Current data on locations, population sizes, and threats is greatly needed. 

Lobelia kalmii
Kalm's Lobelia

9/27/2017 Lobelia kalmii occurs in fens and other high-organic wetlands in northwest, central, and northeast Montana. Approximately 34 observations have been made at about 23 unique locations. The central Montana location has
not been observed since 1934. Current observation, population size, and threat information at documented sites is needed. 

Castilleja kerryana
Kerry's Paintbrush

9/27/2017 Castilleja kerryana is a recently recognized species that is found in alpine habitat within a portion of the Scapegoat Wilderness in Montana. Populations tend to be small and scattered on slopes and ridges, and
apparently absent on broad, fairly flat alpine terrain. Although Castilleja species in general have brittle stems that are easily damaged by livestock, grazing is not known to occur where Kerry's Paintbrush grows. The
plant appears to be limited geographically in Montana, and additional surveys are needed to accurately determine its range. 

Berberis nervosa
Longleaf Oregon-grape

9/27/2017 Berberis nervosa is disjunct in northern Idaho. In Montana it is known from 2-3 locations in Sanders County, of which one population in 2001 is reported to have over 1,000 plants. Additional data on locations and
population sizes are greatly needed. 

Triodanis leptocarpa
Slim-pod Venus'-looking-glass

9/27/2017 Triodanis leptocarpa is common in the southern Great Plains and extends into eastern and central Montana. It occurs in grasslands, grass-dominated rocky slopes, and sagebrush-dominated grasslands. It has been found
in grazed and ungrazed lands and appears to tolerate some disturbance. Approximately 14 locations were documented prior to 1958 and occur in central Montana. Approximately 14 locations were documented since
1974 and mostly occur in eastern Montana. Re-visits to known locations and current population data is greatly needed. 

Carex glacialis
Alpine Sedge

9/27/2017 Carex glacialis occurs throughout Canada, and has recently been discovered in the United States where it occurs at 4 locations in Montana. It grows in limestone fellfield habitats within the alpine. Populations are few,
but appear stable. Surveys are needed to explore potential habitat, map its distribution, and determine population sizes. 

Lilium columbianum
Columbia Lily

9/27/2017 Lilium columbianum is currently only known from Lincoln County, where six locations have been documented in the 1980's and 1990's. This species is vulnerable to extirpation in Montana because its attractiveness,
potential to be over-collected, and limited range. Native lilies have rarely survived in gardens. Current information on known locations is greatly needed. 

Scolochloa festucacea
Sprangletop

9/27/2017 Scolochloa festucacea occurs through most of Canada and in portions of mid-western and western States. In Montana it is known from 3 locations collected from 1949 to 1999 in Flathead County. A fourth location from a
specimen with a poorly defined location in Carbon county needs to be verified. Surveys to find this species have been unsuccessful. 

Lilium philadelphicum
Wood Lily

9/27/2017 Lilium philadelphicum has a patchy, but wide distribution in Montana, and is often found in specialized habitats. Observations in eastern Montana have not been made since the 1930's and 1940's. This species is
vulnerable to extirpation in Montana because of its attractiveness, potential to be over-collected, and habitat requirements. Native lilies have rarely survived in gardens. Current information on known locations,
especially in the eastern counties, is greatly needed. 
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Asplenium trichomanes-
ramosum
Limestone Maidenhair Spleenwort

10/4/2016 Limited habitat in MT. Limited populations. 

Equisetum palustre
Marsh Horsetail

10/4/2016 Equisetum palustre is known from a small number of sites in seven counties of western Montana. 

Equisetum pratense
Meadow Horsetail

10/4/2016 Equisetum pratense has accurately been identified to occur in a few places within three counties of Montana. 

Trifolium cyathiferum
Cup Clover

10/4/2016 Trifolium cyathiferum occurs in two counties with limited information on population size. One occurrence was re-visited in 1998 and found to be absent due to habitat succession. 

Delphinium glaucum
Pale Larkspur

10/4/2016 Based on the discrepancy in the number of herbarium specimens identified as Delphinium glaucum (CPNWH 2015) and in its Montana County distribution (Lesica 2012), there seems to be an issue in how to accurately
identify this species. Specimens deposited in herbaria outside of Montana will need to be examined before it can be demonstrated that this plant is more widely distributed. 

Delphinium depauperatum
Slim Larkspur

10/4/2016 Delphinium depauperatum has been identified in Beaverhead, Flathead, and possibly Jefferson Counties in western Montana. It is found in common habitats, yet relatively few occurrences have been documented. 

Trifolium microcephalum
Woolly Clover

10/4/2016 Trifolium microcephalum occurs in two counties of Montana with limited population sizes. 

Descurainia torulosa
Wyoming Tansymustard

10/4/2016 Descurainia torulosa is known in Montana from one location in Park County; in Wyoming this species is also considered rare. 

Piperia elongata
Dense-flower Rein Orchid

10/4/2016 Piperia elongata has been observed once in 1957 in Lincoln County, Montana. 

Allium geyeri var. geyeri
Geyer's Onion

10/4/2016 In Montana this variety of Allium geyeri has been found in limited numbers with a limited distribution. 

Piperia elegans
Hillside Rein Orchid

10/4/2016 Between 1902 and 1995, Piperia elegans has been observed at 16 locations in northwest Montana. Observations since 1995 have not been reported. 

Bolboschoenus fluviatilis
River Bulrush

10/4/2016 Accurate identifications of Bolboshchoenus fluviatilis are found in very few populations within three counties of Montana. 

Stellaria crassifolia
Fleshy Stitchwort

6/18/2014 Rare in Montana where it is known from a few sparsely distributed locations. 

Utricularia ochroleuca
Northern Bladderwort

6/18/2014 Rare in Montana, where it is currently known from one population that may be detrimentally impacted by an adjacent gravelpit. 

Senecio integerrimus var.
scribneri
Scribner's Ragwort

4/2/2013 Regional endemic with the core of its range in Montana. Few documented locations, though the species may be under-reported/under-collected. Some loss and degradation of habitat has likely occurred, primarily from
agricultural uses. 

Physaria pachyphylla
Thick-leaf Bladderpod

11/5/2012 Local Endemic restricted to Carbon County and probably adjacent Big Horn County as well as adjacent WY. Currently known from only a few observations. 

Pedicularis pulchella
Mountain Lousewort

11/1/2012 Regional endemic from southern Montana and adjacent Wyoming with few documented locations, though the species may be under-reported/under-collected. High-elevation habitat does not appear to be at risk.
Collection of additional population information may show that the viability of the species is not at risk in the state. 

Mimulus clivicola
North Idaho Monkeyflower

4/22/2011 Recently documented in Montana from 1 collection from 2010. 

Erigeron grandiflorus
Large-flower Fleabane

2/14/2011 Known in Montana from only a couple of collections. 

Botrychium lunaria
Common Moonwort

2/11/2011 Rare in the state. Few observation records and population levels are poorly documented. 

Botrychium lanceolatum
Lanceleaf Moonwort

2/11/2011 Rare in the state. Very few observation records and population levels are poorly documented. 

Botrychium simplex
Least Moonwort

2/11/2011 Rare in the state. Very few observation records and population levels are poorly documented. 

Botrychium pinnatum
Northern Moonwort

2/11/2011 Rare in the state. Very few observation records and population levels are poorly documented. 

Pinus albicaulis
Whitebark Pine

2/11/2011 Large declines in population levels and continued threats from white pine blister rust and mountain pine beetle attacks threaten the long-term viability of the species. 
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Mimulus floribundus
Floriferous Monkeyflower

2/11/2011 Known in Montana from two historical collections. 

Symphyotrichum molle
Soft Aster

2/11/2011 Known in Montana from 1 collection from the Bighorn Mtns. Though its exact status is uncertain, its rarity warrants its inclusion as a Species of Concern. 

Mimulus hymenophyllus
Thinsepal monkeyflower

2/11/2011 Known in Montana from only 1 locality. 

Penstemon humilis
Low Beardtongue

12/16/2010 Known in Montana from 1 collection from Beaverhead County. 

Douglasia conservatorum
Bloom Peak Douglasia

3/16/2010 Described as a new species in 2010 based on a single location along the Idaho/Montana border. 

Senecio elmeri
Elmer's Ragwort

10/26/2009 Senecio elmeri is the correct identity for the single Montana location of what was previously and incorrectly called Senecio spribillei. 

Physaria ludoviciana
Silver Bladderpod

6/8/2009 Restricted in Montana to sandy sites in the extreme eastern portion of the state. 

Botrychium adnatum
Adnate Moonwort

2/1/2008 A recently described species which is globally rare and recently discovered in northwest Montana. 

Botrychium gallicomontanum
Frenchman's Bluff Moonwort

2/1/2008 A recently described species which is globally rare and recently discovered in northwest Montana. 

Botrychium michiganense
Michigan Moonwort

2/1/2008 A recently described species which is globally rare and recently discovered in northwest Montana. 

Botrychium tunux
Moosewort

2/1/2008 A recently described species which is globally rare and recently discovered in northwest Montana. 

Botrychium yaaxudakeit
Yakutat Moonwort

2/1/2008 A recently described species which is globally rare and recently discovered in northwest Montana. 

Delphinium burkei
Meadow Larkspur

2/1/2008 Rare. Currently known from a few locations in western Montana in mesic meadows and grasslands. 

Castilleja nivea
Snow Indian Paintbrush

12/14/2007 Rare. Currently known from only a few collections from sw and south-central Montana mountain ranges. Most of these collections were made more than 30 years ago. 

Cirsium pulcherrimum
Wyoming Thistle

12/15/2006   

Botrychium montanum
Mountain Moonwort

6/1/2006   

Collomia debilis var. camporum
Alpine Collomia

6/1/2006   

Erigeron allocotus
Big Horn Fleabane

6/1/2006   

Draba daviesiae
Bitterroot Draba

6/1/2006   

Ipomoea leptophylla
Bush morning-glory

6/1/2006   

Penstemon caryi
Cary's Beardtongue

6/1/2006   

Cardamine rupicola
Cliff Toothwort

6/1/2006   

Polygonum polygaloides ssp.
confertiflorum
Dense-flower Knotweed

6/1/2006   

Senecio eremophilus
Desert Groundsel

6/1/2006   
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Physaria klausii
Divide Bladderpod

6/1/2006   

Erigeron flabellifolius
Fan-leaved Fleabane

6/1/2006   

Castilleja crista-galli
Greater Red Indian Paintbrush

6/1/2006   

Oxytropis lagopus var.
conjugans
Hare's-foot Locoweed

6/1/2006   

Delphinium bicolor ssp.
calcicola
Limestone Larkspur

6/1/2006   

Camissonia subacaulis
Long-leaf Evening-primrose

6/1/2006   

Cirsium longistylum
Long-styled Thistle

6/1/2006   

Synthyris canbyi
Mission Mountain kittentails

6/1/2006   

Brickellia oblongifolia
Mojave Brickellbush

6/1/2006   

Erigeron parryi
Parry's Fleabane

6/1/2006   

Pedicularis contorta var.
ctenophora
Pink Coil-beaked Lousewort

6/1/2006   

Eriogonum brevicaule var.
canum
Rabbit Buckwheat

6/1/2006   

Eriogonum soliceps
Railroad Canyon Wild Buckwheat

6/1/2006   

Sphaeromeria capitata
Rock-tansy

6/1/2006   

Physaria saximontana var.
dentata
Rocky Mountain Twinpod

6/1/2006   

Pedicularis crenulata
Scallop-leaf Lousewort

6/1/2006   

Pedicularis contorta var.
rubicunda
Selway Coil-beaked Lousewort

6/1/2006   

Castilleja gracillima
Slender Indian Paintbrush

6/1/2006   

Townsendia spathulata
Sword Townsend-daisy

6/1/2006   

Draba crassa
Thick-leaf Whitlow-grass

6/1/2006   

Penstemon flavescens
Yellow Beardtongue

6/1/2006   

Calamagrostis tweedyi
Cascade reedgrass

6/1/2006   
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Listera borealis
Northern Twayblade

6/1/2006   

Papaver pygmaeum
Alpine Glacier Poppy

6/1/2001   

Salix cascadensis
Cascade Willow

6/1/2001   

Githopsis specularioides
Common Blue-cup

6/1/2001   

Physaria douglasii
Douglas Bladderpod

6/1/2001   

Viola selkirkii
Great-spurred Violet

6/1/2001   

Cryptantha humilis
Round-headed Cryptantha

6/1/2001   

Mimulus ringens
Square-stem Monkeyflower

6/1/2001   

Carex chalciolepis
Copper-scale Sedge

6/1/2001 Previously referred to as C. chalciolepis 

Carex lacustris
Lake-bank Sedge

6/1/2001   

Acorus americanus
Sweetflag

6/1/2001   

Botrychium pallidum
Pale Moonwort

3/1/1999   

Balsamorhiza hookeri
Hooker's Balsamroot

3/1/1999   

Alnus rubra
Red Alder

3/1/1999   

Erigeron tener
Slender Fleabane

3/1/1999   

Mimulus ampliatus
Stalk-leaved Monkeyflower

3/1/1999 Previously referred to as M. patulus 

Ribes laxiflorum
Trailing Black Currant

3/1/1999   

Puccinellia lemmonii
Lemmon's Alkaligrass

3/1/1999   

Sisyrinchium septentrionale
Northern Blue-eyed-grass

3/1/1999   

Carex pallescens
Palish Sedge

3/1/1999   

Lycopodium sitchense
Alaskan Clubmoss

6/1/1997   

Botrychium campestre
Prairie Moonwort

6/1/1997   

Botrychium pedunculosum
Stalked Moonwort

6/1/1997   

Eriogonum visheri
Visher's Buckwheat

6/1/1997   

Carex chalciolepis
Copper-scale Sedge

6/1/1997 Previously referred to as C. chalciolepis 
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Carex nelsonii
Nelson's Sedge

6/1/1997   

Carex vaginata
Sheathed Sedge

6/1/1997   

Evax prolifera
Big-head Evax

5/1/1996   

Potentilla hyparctica
Low Arctic Cinquefoil

5/1/1996   

Elatine brachysperma
Short-seeded Waterwort

5/1/1996   

Eriophorum viridicarinatum
Green-keeled Cottonsedge

5/1/1996   

Carex prairea
Prairie Sedge

5/1/1996   

Spiranthes diluvialis
Ute ladies'-tresses

5/1/1996   

Botrychium lineare
Linearleaf Moonwort

5/1/1995   

Physaria brassicoides
Double Bladderpod

5/1/1995   

Heterotheca villosa var.
depressa
Low Hairy Goldenaster

5/1/1995   

Lomatogonium rotatum
Marsh Felwort

5/1/1995   

Primula incana
Mealy Primrose

5/1/1995   

Lomatium nuttallii
Nuttall Desert-parsley

5/1/1995   

Asclepias ovalifolia
Ovalleaf Milkweed

5/1/1995   

Eustoma grandiflorum
Showy Prairie-gentian

5/1/1995   

Gymnosteris parvula
Small-flower Gymnosteris

5/1/1995   

Asclepias incarnata
Swamp Milkweed

5/1/1995   

Poa laxa ssp. banffiana
Banff Bluegrass

5/1/1995   

Trisetum orthochaetum
Missoula County Oats

5/1/1995   

Scirpus pendulus
Pendulous Bulrush

5/1/1995   

Poa arnowiae
Short-leaved Bluegrass

5/1/1995 Previously called P. curta 

Eriophorum gracile
Slender Cottongrass

5/1/1995   

Botrychium ascendens
Upward-lobed Moonwort

5/1/1994   
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Pyrrocoma carthamoides var.
subsquarrosa
Beartooth Large-flowered Goldenweed

5/1/1994   

Physalis heterophylla
Clammy Ground-cherry

5/1/1994   

Senecio pauciflorus
Few-flowered Butterweed

5/1/1994   

Penstemon globosus
Globe Beardtongue

5/1/1994   

Stellaria jamesiana
James Stitchwort

5/1/1994   

Delphinium bicolor ssp.
calcicola
Limestone Larkspur

5/1/1994 Referrable to D. bicolor ssp. novum prior to 1995 

Cryptantha humilis
Round-headed Cryptantha

5/1/1994   

Townsendia leptotes
Slender Townsend-daisy

5/1/1994   

Ipomopsis minutiflora
Small-flower Ipomopsis

5/1/1994   

Lomatium attenuatum
Taper-tip Desert-parsley

5/1/1994   

Physaria didymocarpa var.
lanata
Woolly Twinpod

5/1/1994   

Saxifraga hirculus
Yellow Marsh Saxifrage

5/1/1994   

Carex luzulina var.
atropurpurea
Black and Purple Sedge

5/1/1994   

Oryzopsis contracta
Contracted Indian Ricegrass

5/1/1994   

Scheuchzeria palustris
Pod Grass

5/1/1994   

Cyperus erythrorhizos
Red-root Flatsedge

5/1/1994   

Eriophorum scheuchzeri
Scheuchzer Cotton-grass

5/1/1994   

Primula alcalina
Alkali Primrose

4/1/1993   

Papaver pygmaeum
Alpine Glacier Poppy

4/1/1993   

Draba daviesiae
Bitterroot Draba

4/1/1993   

Sphaeromeria argentea
Chicken-sage

4/1/1993   

Cardamine rupicola
Cliff Toothwort

4/1/1993   

Oxytropis campestris var.
columbiana
Columbia Locoweed

4/1/1993   
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Erigeron flabellifolius
Fan-leaved Fleabane

4/1/1993   

Vernonia fasciculata ssp.
corymbosa
Fascicled Ironweed

4/1/1993   

Cuscuta pentagona
Field Dodder

4/1/1993   

Oxytropis lagopus var.
conjugans
Hare's-foot Locoweed

4/1/1993   

Cymopterus hendersonii
Henderson's Wavewing

4/1/1993   

Penstemon grandiflorus
Large Flowered Beardtongue

4/1/1993   

Braya humilis
Low Braya

4/1/1993   

Viguiera multiflora
Many-flowered Viguiera

4/1/1993   

Stenotus multicaulis
Many-stem Goldenweed

4/1/1993   

Cryptantha scoparia
Miner's Candle

4/1/1993   

Synthyris canbyi
Mission Mountain kittentails

4/1/1993   

Nama densum
Nama

4/1/1993   

Oxytropis deflexa var. foliolosa
Nodding Locoweed

4/1/1993   

Eriogonum ovalifolium var.
ovalifolium
Oval-leaf Buckwheat

4/1/1993 Previously referred to as E. ovalifolium var. nevadense 

Oxytropis parryi
Parry's Locoweed

4/1/1993   

Physalis pumila ssp. hispida
Prairie Ground-cherry

4/1/1993 Previously referred to as P. virginiana var. hispida 

Eriogonum brevicaule var.
canum
Rabbit Buckwheat

4/1/1993 E. lagopus 

Sphaeromeria capitata
Rock-tansy

4/1/1993   

Physaria saximontana var.
dentata
Rocky Mountain Twinpod

4/1/1993   

Draba globosa
Round-fruited Draba

4/1/1993   

Claytonia arenicola
Sand Springbeauty

4/1/1993   

Pedicularis contorta var.
rubicunda
Selway Coil-beaked Lousewort

4/1/1993   
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Mimulus breviflorus
Short-flowered Monkeyflower

4/1/1993   

Pediocactus simpsonii
Simpson's Hedgehog Cactus

4/1/1993   

Camissonia parvula
Small Camissonia

4/1/1993   

Eriogonum salsuginosum
Smooth Buckwheat

4/1/1993   

Chenopodium subglabrum
Smooth Goosefoot

4/1/1993   

Solidago velutina
Three-nerved Goldenrod

4/1/1993   

Transberingia bursifolia ssp.
virgata
Twiggy Halimolobos

4/1/1993   

Symphyotrichum lanceolatum
White Panicle Aster

4/1/1993 Previously referred to as Aster simplex var. ramosissimus 

Polygonum polygaloides
White-margin Knotweed

4/1/1993   

Penstemon flavescens
Yellow Beardtongue

4/1/1993   

Muhlenbergia minutissima
Annual Muhly

4/1/1993   

Carex rostrata
Glaucus Beaked Sedge

4/1/1993   

Phippsia algida
Ice Grass

4/1/1993   

Carex eburnea
Ivory Sedge

4/1/1993   

Stipa lettermanii
Letterman's Needlegrass

4/1/1993   

Liparis loeselii
Loesel's Twayblade

4/1/1993   

Trisetum orthochaetum
Missoula County Oats

4/1/1993   

Agrostis mertensii
Northern Bentgrass

4/1/1993   

Scirpus pallidus
Pale Bulrush

4/1/1993   

Eriophorum callitrix
Sheathed Cotton-grass

4/1/1993   

Acorus americanus
Sweetflag

4/1/1993   

Juncus triglumis
Three-flowered Rush

4/1/1993   

Stipa thurberiana
Thurber's Needlegrass

4/1/1993   

Dichanthelium wilcoxianum
Wilcox's Panic Grass

4/1/1993   
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SPECI ES  REMOVED FROM STATEWI DE LI ST

SPECIES DATE NOTES

Pediomelum hypogaeum
Little Indian Breadroot

6/10/2013 Moved to PSOC status. Status re-determined as relatively low risk, low to moderate priority due to widespread geographic range, occurrence in over a dozen subwatersheds and low threat levels. Population numbers
are small according to the limited data available, though additional surveys would likely find more populations as well as document many more individuals. 

Sphaeralcea munroana
White-stemmed globemallow

5/30/2013 Species was moved to PSOC status pending the collection and availability of additional information concerning the species' conservation needs and population dynamics in Montana. Most documented occurrences are
from roadsides and these may be adventive or introductions. 

Polygonum austiniae
Austin's Knotweed

5/29/2013 Status re-determined as relatively low risk, low to moderate priority due to widespread geographic range, occurrence in many subwatersheds, low threat levels and habitat trends that appear to be stable. 

Phlox andicola
Plains Phlox

5/29/2013 Status re-determined as relatively low risk, low to moderate priority due to widespread geographic range, moderate population levels, low intrinsic vulnerability and low threat levels. 

Solidago velutina
Three-nerved Goldenrod

5/24/2013 Species is only known in Montana from one 1980 collection in the Stillwater River Valley with little additional data available. Until additional documentation on the species distribution, abundance, habitat preferences
and vulnerbaility becomes available, status as a Species of Concern is unwarranted. 

Ranunculus hyperboreus
High Northern Buttercup

5/20/2013 Status re-determined as low risk, low priority due to relatively widespread geographic range, occurrence in numerous subwatersheds and low threat levels. Additionally, the species does does not appear to be
restricted to rare habitats nor have instrinsic characteristics that make it especially vulnerable. See state rank details for additional information. 

Sphenopholis intermedia
Slender Wedgegrass

2/22/2013 Rare to uncommon in the state, where it is sporadically distributed in various mesic sites. Species may respond favorably to some disturbance and threats appear to be minimal, as such its viability in the state does
appear to be at significant risk. As a result, the species was moved to the Potential Species of Concern Status pending additional information. 

Balsamorhiza macrophylla
Large-leaved Balsamroot

1/4/2013 Status re-determined as relatively low risk, low to moderate priority due to combination of moderate population levels, low threat levels, and habitat trends that appear to be stable. Additionally, the species does does
not appear to be restricted to rare habitats nor have instrinsic characteristics that make it especially vulnerable. 

Botrychium montanum
Mountain Moonwort

6/7/2012 Status re-determined as relatively low risk, low to moderate priority due to widespread geographic range, occurrence in many subwatersheds, low threat levels and habitat trends that appear to be stable. 

Cirsium brevistylum
Short-styled Thistle

6/7/2012 Dropped from SOC status pending additional information and a re-evaluation of its status to determine if the species' viability or its habitat is at risk. Unclear if the species has benefited or expanded its range from
human-caused disturbances. 

Botrychium lunaria
Common Moonwort

6/1/2012 Status re-determined as low risk, low priority due to widespread geographic range, occurrence in numerous subwatersheds, low threat levels and habitat trends that appear to be stable. See additional state rank
details. 

Stellaria crassifolia
Fleshy Stitchwort

5/29/2012 Species is poorly documented from Montana and its conservation priority and needs cannot be accurately assessed without additional information. Dropped from SOC status pending additional information and a re-
evaluation of its status to determine if the species' viability or its habitat is at risk. 

Stellaria jamesiana
James Stitchwort

5/29/2012 Species is poorly documented from Montana and its conservation priority and needs cannot be accurately assessed without additional information. Dropped from SOC status pending additional information and a re-
evaluation of its status to determine if the species' viability or its habitat is at risk. 

Suckleya suckleyana
Poison Suckleya

5/29/2012 Species is poorly documented from Montana and its conservation priority and needs cannot be accurately assessed without additional information. Dropped from SOC status pending additional information and a re-
evaluation of its status to determine if the species' viability or its habitat is at risk. 

Listera borealis
Northern Twayblade

5/4/2012 Status re-determined as low risk, low priority due to widespread geographic range, occurrence in many subwatersheds, low threat levels and habitat trends that appear to be stable. 

Juncus hallii
Hall's Rush

3/12/2012 Status re-determined as low risk, low priority due to its occurrence in at least 15 subwatersheds, low threat levels, habitat trends that appear stable and overall low risk scores in all vulnerability factors. 

Sphaeromeria capitata
Rock-tansy

1/5/2012 Regional endemic, though population levels are robust, threats to the species' viability are minimal and large areas of intact habitat exist. 

Penstemon globosus
Globe Beardtongue

3/18/2011 Though rare in the state, it is more common and widespread in southwest Montana than previously reported by MTNHP. Its habitat and viability generally do not appear to be at risk in Montana. 

Castilleja crista-galli
Greater Red Indian Paintbrush

3/18/2011 Though uncommon in the state, it is more common and widespread in southwest Montana than previously reported by MTNHP. Its habitat and viability generally do not appear to be at risk in Montana. 

Potentilla uniflora
One-flowered Cinquefoil

3/1/2011 Though rare in the state, the species does not appear to be at any significant risk of extirpation as a result of relatively healthy population levels and lack of threats to those populations and the species' habitat. 

Poa arnowiae
Short-leaved Bluegrass

3/3/2010 Moved to Status Under Review pending further taxonomic clarification of Poa anowiae in relation to Poa wheeleri and the previously used name Poa curta. Additional review of Montana material is needed. 

Eustoma grandiflorum
Showy Prairie-gentian

2/11/2010 Removed from SOC status due to insufficient information on the habitat and locality of the single Montana collection. May have been an isolated introduction into the state. 

Townsendia spathulata
Sword Townsend-daisy

9/16/2009 The species' viability in the state does not appear to be at risk due in part to its relatively widespread distribution in southwest and south-central montana and its overall abundance. 
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Delphinium bicolor ssp.
calcicola
Limestone Larkspur

9/11/2009 A Montana endemic that is widespread in sw Montana and locally common in some habitats. The viability of this endemic subspecies does not appear to be at risk. 

Orogenia linearifolia
Great Basin Indian-potato

5/27/2009 More common than previously known with few potential threats to the viability of the species in MT 

Ranunculus jovis
Jove's Buttercup

5/27/2009 More common than previously known with very few potential threats to the viability of the species in MT 

Erigeron radicatus
Taprooted Fleabane

4/8/2008 Removed due to overall abundance and lack of threats to high elevation habitats. 

Eriogonum brevicaule var.
canum
Rabbit Buckwheat

12/15/2006 Locally common in parts of Carbon and Big Horn Counties. 

Trifolium cyathiferum
Cup Clover

6/1/2006 Status of the species in Montana requires additional review. At least 2 of the 3 documented locations in Montana are likely adventive. 

Senecio pauciflorus
Few-flowered Butterweed

6/1/2006 Status of the species in Montana requires additional review. 

Carex chalciolepis
Copper-scale Sedge

6/1/2006 Reports of this species from Montana require additional review. 

Carex pallescens
Palish Sedge

6/1/2006 Occurrences of this species in Montana are likely introduced. 

Cypripedium parviflorum
Small Yellow Lady's-slipper

6/1/2006 Moved to PSOC list due in part to the number of known occurrences, level of threat to the species and the relatively wide distribution in the state. 

Cirsium longistylum
Long-styled Thistle

12/15/2004 Removed from SOC status at the time as a result of review showing that a state rank of S3 was warranted. 

Lycopodium sitchense
Alaskan Clubmoss

4/1/2003   

Botrychium montanum
Mountain Moonwort

4/1/2003   

Allotropa virgata
Candystick

4/1/2003   

Chrysosplenium tetrandrum
Northern Golden-carpet

4/1/2003   

Castilleja gracillima
Slender Indian Paintbrush

4/1/2003   

Carex livida
Pale Sedge

4/1/2003   

Senecio eremophilus
Desert Groundsel

6/1/2001 S. eremophilus var eremophilus 

Eurybia glauca
Gray Aster

6/1/2001   

Viola renifolia
Kidney-leaf White Violet

6/1/2001   

Salix wolfii var. wolfii
Wolf Willow

6/1/2001   

Carex magellanica
Poor Sedge

6/1/2001   

Botrychium minganense
Mingan Island Moonwort

3/1/1999   

Salix cascadensis
Cascade Willow

3/1/1999   
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Myosotis verna
Early Forget-me-not

3/1/1999   

Conioselinum scopulorum
Hemlock Parsley

3/1/1999   

Helenium hoopesii
Orange Sneezeweed

3/1/1999   

Cryptantha flavoculata
Pale Yellow Cryptantha

3/1/1999   

Agoseris lackschewitzii
Pink Agoseris

3/1/1999   

Gentiana prostrata
Pygmy Gentian

3/1/1999   

Cryptantha humilis
Round-headed Cryptantha

3/1/1999   

Gentianella tenella
Slender Gentian

3/1/1999   

Halenia deflexa
Spurred Gentian

3/1/1999   

Bidens comosa
Three-lobe Beggarticks

3/1/1999   

Carex neurophora
Alpine Nerved Sedge

3/1/1999   

Calamagrostis tweedyi
Cascade reedgrass

3/1/1999   

Carex chalciolepis
Copper-scale Sedge

3/1/1999 Previously referred to as C. chalciolepis 

Allium fibrillum
Fringed Onion

3/1/1999   

Carex nelsonii
Nelson's Sedge

3/1/1999   

Agrostis mertensii
Northern Bentgrass

3/1/1999   

Juncus triglumis
Three-flowered Rush

3/1/1999   

Papaver pygmaeum
Alpine Glacier Poppy

6/1/1997   

Evax prolifera
Big-head Evax

6/1/1997   

Physaria klausii
Divide Bladderpod

6/1/1997   

Erigeron flabellifolius
Fan-leaved Fleabane

6/1/1997   

Cuscuta pentagona
Field Dodder

6/1/1997   

Heterotheca villosa var.
depressa
Low Hairy Goldenaster

6/1/1997 Chrysopsis villosa 

Spiraea x pyramidata
Pyramidal Spiraea

6/1/1997   
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Eriogonum brevicaule var.
canum
Rabbit Buckwheat

6/1/1997 E. lagopus 

Erigeron flagellaris
Running Fleabane

6/1/1997   

Pedicularis contorta var.
rubicunda
Selway Coil-beaked Lousewort

6/1/1997   

Madia minima
Small-headed Tarweed

6/1/1997   

Bidens vulgata
Tall Bur-marigold

6/1/1997 Specifically B. vulgata var. schizantha 

Symphyotrichum lanceolatum
White Panicle Aster

6/1/1997 Previously referred to as Aster simplex var. ramosissimus 

Polygonum polygaloides
White-margin Knotweed

6/1/1997   

Lilium columbianum
Columbia Lily

6/1/1997   

Oryzopsis contracta
Contracted Indian Ricegrass

6/1/1997   

Eriophorum viridicarinatum
Green-keeled Cottonsedge

6/1/1997   

Carex eburnea
Ivory Sedge

6/1/1997   

Trisetum orthochaetum
Missoula County Oats

6/1/1997   

Scirpus pendulus
Pendulous Bulrush

6/1/1997   

Astragalus platytropis
Broad-keeled Milkvetch

5/1/1996   

Penstemon caryi
Cary's Beardtongue

5/1/1996   

Castilleja pilosa var. longispica
Parrot-head Indian Paintbrush

5/1/1996 C. longispica 

Physalis pumila ssp. hispida
Prairie Ground-cherry

5/1/1996 Previously referred to as P. virginiana var. hispida 

Carex luzulina var.
atropurpurea
Black and Purple Sedge

5/1/1996   

Carex torreyi
Torrey's Sedge

5/1/1996   

Erigeron allocotus
Big Horn Fleabane

5/1/1995 Regional endemic, secure 

Draba daviesiae
Bitterroot Draba

5/1/1995 Regional endemic, secure 

Physalis heterophylla
Clammy Ground-cherry

5/1/1995 Adventive 

Cardamine rupicola
Cliff Toothwort

5/1/1995 State endemic, secure 
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Astragalus chamaeleuce
Ground Milkvetch

5/1/1995 Many populations, low threats 

Oxytropis lagopus var.
conjugans
Hare's-foot Locoweed

5/1/1995 State endemic, secure 

Cymopterus hendersonii
Henderson's Wavewing

5/1/1995 Taxonomic revision pending 

Delphinium bicolor ssp.
calcicola
Limestone Larkspur

5/1/1995 Referable to D. bicolor ssp. novum prior to 1995 

Ericameria discoidea var.
linearis
Linear-leaved Whitestem Goldenbush

5/1/1995 Many populations, low threats 

Stenotus multicaulis
Many-stem Goldenweed

5/1/1995 New populations, low threats 

Synthyris canbyi
Mission Mountain kittentails

5/1/1995 Regional endemic, secure 

Sphaeromeria capitata
Rock-tansy

5/1/1995 Many populations, low threats 

Physaria saximontana var.
dentata
Rocky Mountain Twinpod

5/1/1995   

Epilobium suffruticosum
Shrubby Willowherb

5/1/1995 Many populations, low threats 

Gaultheria ovatifolia
Slender Wintergreen

5/1/1995 Many populations, low threats 

Lorandersonia linifolia
Spearleaf Rabbitbrush

5/1/1995 Locally common, low threats 

Townsendia spathulata
Sword Townsend-daisy

5/1/1995 Many populations, low threats 

Trifolium latifolium
Twin Clover

5/1/1995 Many populations, low threats 

Trifolium microcephalum
Woolly Clover

5/1/1995 Many populations, low threats 

Penstemon flavescens
Yellow Beardtongue

5/1/1995 Regional endemic, secure 

Muhlenbergia minutissima
Annual Muhly

5/1/1995 Many populations, low threats 

Eriophorum viridicarinatum
Green-keeled Cottonsedge

5/1/1995 Many populations, locally common 

Amphiscirpus nevadensis
Nevada Bulrush

5/1/1995 Many populations, low threats 

Scirpus pallidus
Pale Bulrush

5/1/1995 Many populations, low threats 

Dichanthelium acuminatum
Panic Grass

5/1/1995 Many populations, low threats. Previously referred to as Panicum occidentale 

Acorus americanus
Sweetflag

5/1/1995 Specimen review needed 

Stipa thurberiana
Thurber's Needlegrass

5/1/1995 Probably accidental 
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Carex vallicola
Valley Sedge

5/1/1995 Many populations, low threats 

Dichanthelium wilcoxianum
Wilcox's Panic Grass

5/1/1995 Many populations, low threats 

Lycopodium alpinum
Alpine Clubmoss

5/1/1994 More common than previously known 

Orobanche corymbosa
Flat-topped Broomrape

5/1/1994 More common than previously known 

Astragalus lentiginosus
Freckled Milkvetch

5/1/1994 Limited distribution 

Stanleya viridiflora
Green Prince's plume

5/1/1994 Limited distribution 

Arenaria kingii
King's Arenaria

5/1/1994 More common than previously known 

Eriogonum ovalifolium var.
ovalifolium
Oval-leaf Buckwheat

5/1/1994 More common than previously known. Previously referred to as E. ovalifolium var. nevadense 

Astragalus leptaleus
Park Milkvetch

5/1/1994 Limited distribution 

Castilleja flava var. rustica
Rustic Indian Paintbrush

5/1/1994 More common than previously known. Many populations, low threats 

Astragalus argophyllus
Silver-leaved Milkvetch

5/1/1994 More common than previously known 

Pediocactus simpsonii
Simpson's Hedgehog Cactus

5/1/1994 More common than previously known 

Erigeron gracilis
Slender Fleabane

5/1/1994 More common than previously known 

Mimulus suksdorfii
Suksdorf Monkeyflower

5/1/1994 More common than previously known 

Senecio debilis
Weak Groundsel

5/1/1994 Limited distribution 

Trisetum orthochaetum
Missoula County Oats

5/1/1994 Sterile hybrid 

Selaginella watsonii
Watson's Spikemoss

4/1/1993 More common than previously known 

Ipomopsis pumila
Dwarf Ipomopsis

4/1/1993 More common than previously known 

Ligusticum filicinum
Fern-leaf Lovage

4/1/1993 More common than previously known 

Gilia leptomeria
Great Basin Gilia

4/1/1993 More common than previously known 

Townsendia incana
Hoary Townsend-daisy

4/1/1993 More common than previously known 

Geocaulon lividum
Northern Toadflax

4/1/1993 More common than previously known 

Claytonia multiscapa
Rydberg’s Springbeauty

4/1/1993 1994 note: More common than previously known 

Camissonia minor
Small-flowered Evening-primrose

4/1/1993 More common than previously known 
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Phacelia ivesiana var.
glandulifera
Sticky Scorpion-weed

4/1/1993 More common than previously known 

Streptanthella longirostris
Streptanthella

4/1/1993 More common than previously known 

Gilia tweedyi
Tweedy's Gilia

4/1/1993 More common than previously known. Previously referred to as G. inconspicua var. tweedyi 

Xylorhiza glabriuscula
Woody Aster

4/1/1993 More common than previously known 

Stanleya tomentosa
Woolly Prince's plume

4/1/1993 More common than previously known 

Scirpus cyperinus
Woolgrass

4/1/1993 Adventive 
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Employee Information 

  























Appendix H 
Meeting Handouts/Sign Up Sheets/Public Comments 

  





















































































































































































































































































Appendix I 
Tri-County Contract 

  















Appendix J 
Facility Pictures 

  



 

Basin Container Wall 

 

 

Basin Entrance and Scale House 

 

 



 

Basin Waste Regulations Sign 

 

 

Boulder Class 3 Landfill 



 

Boulder Container Site 

 

 

Boulder Container Site 

 

 



 

Clancy Tipping Area 

 

 

Clancy Tipping Area 

 

 



 

Clancy Tire Disposal Container 

 

 

Clancy Metal Container 

 

 



 

Clancy Used Oil Disposal 

 

 

Jefferson City Container Site 

 

 



 

Montana City Container Site Entrance 

 

 

Montana City Tipping Area 

 

 



 

Montana City Tipping Area 

 

 

Whitehall Container Site 



Appendix K 
DEQ Inspections 

  



































Appendix L 
Giulio Contract 

  





Appendix M 
System Financial Data 

  

























































Appendix N 
Solid Waste Fee Data 

  







Appendix O 
Pay-As-You-Throw Documents 

  



























































































Appendix P 
Air Burner, Stationary Compactor & Scale Data 

 

 

 
 

 
 

 
 

  









































































Appendix Q 
Newspaper Articles 
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