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1.0 INTRODUCTION 

 

The purpose of this final report is to compile the reported material developed through the review process 

of Phase I for the proposed improvements to the Hysham Rest Area. These reports are intended for use in 

developing Phase II design for the Hysham Rest Area. The reports provide a framework for design 

improvements to increase the capacity of the rest area to serve the traveling public. Included in 

the report are designs and Montana Department of Environmental Quality (MDEQ) permit 

approval for the water system and non-degradation wastewater approval for the rest area. Also 

included is the environmental compliance documentation in accordance with the National and 

Montana Environmental Policy Acts (NEPA/MEPA). The attached permits and environmental 

compliance documentation allow for the development of a design-build or a design-bid-build 

project to reconstruct the rest area. 

 

2.0 PROJECT BACKGROUND 

The Hysham Rest Area is a dual rest area site located adjacent to Interstate 94 and includes entry 

and exit ramps, paved parking areas, restroom buildings (one each at the westbound and the 

eastbound sites), and covered picnic shelters. The dual rest areas were originally constructed in 

1967, and were rehabilitated in 1981 to address Americans with Disabilities Act (ADA) 

requirements. The rest area facilities are generally in fair condition.  

 

The project site is located at the Hysham Rest Area adjacent to Interstate 94 (I-94), 5 miles 

southwest of Hysham, in Treasure County, MT, Township 5 North, Range 36 East, Section 5. 

The rest area serving the eastbound (EB) direction of travel is located at reference post (RP) 

64.7. The rest area serving the westbound (WB) direction of travel is located at RP 64.8. 

Interstate 94 is functionally classified as a Principal Arterial — Interstate within the MDT 

functional classification system. The project limits will include the eastbound and westbound rest 

area sites including the entrance and exit ramps, and a portion of the I-94 right-of-way adjacent 

to the rest area facilities. Precise project limits will be determined during the design phase of the 

project but are expected to remain within the current MDT right-of-way.  

 

Box Elder Creek parallels the westbound rest area site and its anticipated floodplain is located 

adjacent to the site's northern right-of-way. 

 

The purpose of the overall project will be to reconstruct the existing Hysham Rest Area to meet 

current and future demand based on the projected usage through the design horizon. Wastewater 

systems with increased capacity and improved treatment capabilities, expanded car and truck 

parking spaces, and expanded restroom facilities are needed to accommodate future demand. 



 

 

 

Anticipated usage through the 22-year planning horizon was used as the basis for the Phase I 

design, as it reflects the typical design life of a water and wastewater system and is the typical 

timeframe for estimating future traffic volumes.  

 

To accommodate both future and current demands for the rest stop facility, updated car and truck 

parking areas, and expanded restroom facilities are required.  Additionally, new water and 

wastewater systems will be needed; the new wastewater system will have both increased 

capacity and improved treatment capabilities.  Phase I of the project developed a design and 

obtained approval for anticipated improvements to the proposed water and wastewater systems; 

these designs will be used during subsequent design and construction phases to reconstruct the 

rest area.  Phase I also includes preparation of environmental compliance documentation for the 

full reconstruction of the rest area (Phase II).  Phase II improvements are expected to be 

developed through a design-build project, and are not included in this project.   

 

The project location is shown on the project Vicinity Map, Figure 1.  

 

Figure 1 Vicinity Map 

 



 

 

3.0 PRELIMINARY GEOTECHNICAL REPORT 

 

The preliminary geotechnical report was developed in support of Phase I for the Hysham Rest 

Area project. This report evaluated the site for the purpose of designing the water/wastewater 

systems for the Hysham Rest Area, and for supporting the permitting of the systems through the 

Montana Department of Environmental Quality (MDEQ). Future improvements to the rest area 

site are anticipated to include a water and wastewater system, new building facilities, and 

updated parking facilities. The full preliminary geotechnical report developed for the water and 

wastewater system is contained in Appendix A of this document. 

 

Soil Conditions 

Subgrade soils beneath the proposed wastewater system site consist of soils classifying sandy silt 

loams and sandy loams (USDA)/ (lean clays (USCS).  Most of these soils were observed to 

depths ranging from 0.5 to 10 feet.  The deeper soils were generally, medium stiff in consistency, 

grey to brown, low plasticity and contained varying amounts of sands, clays, silts, and gravels.  

 

From the field evaluation and laboratory testing, it was determined that the receiving soils 

beneath the drainfield system can provide adequate disposal of the treated effluent.  

  

Groundwater  

Groundwater or groundwater indicators were not observed at depths ranging from 1 to 10 feet in 

the six test pits that were excavated on the site. DOWL found the eastbound aquifer to be located 

in the Bearpaw shale, Lance Formation and Fox Hill formation (Upper Cretaceous), based on the 

lithologic information from the public well logs. The westbound aquifer is most likely 

receiving/influencing water from the alluvial gravels below Box Elder Creek.  These logs 

indicate that the existing public wells located water at an interval depth of 6 to 200 feet below 

ground surface. Sandy clays, Sandy silts, gravels dominate the upper 10 feet of the wells. Shale 

and sandstone layers are found from 25 feet to 200 feet. Based on the information presented in 

the well logs, it appears that the aquifer is found in a confined/semi confined aquifer formation. .  

 

4.0 CONTROL AND TOPOGRAPHICAL SURVEY 

 

A control and topographical survey of the site was conducted for Phase I. Control survey data 

(including the establishment of the horizontal and vertical control of the project corridor), control 

diagram, coordinate listings of benchmarks, control traverse stations, peg test notes and 

calibration baseline reports for survey instruments are provided in Appendix B of this document. 



 

 

Topography of the site was developed in Micro-Station, and is available from MDT for use in 

developing Phase II. 

 

5.0 PRELIMINARY OWNERSHIP REPORT 

 

An ownership report detailing adjacent property owners was not conducted in Phase I of the 

project.  Right-of-way or adjacent parcel boundaries were not retraced for Phase I. All 

improvements to the rest area are expected to occur within the current rest area boundary. 

 

6.0 PRELIMINARY TRAFFIC REPORT 

 

A preliminary traffic report was developed in support of Phase I for the Hysham Rest Area. 

Recommendations were considered in the development of a conceptual layout of the site suitable 

for guidance during the development of a design for Phase II.  It is anticipated that the 

conceptual layout developed during Phase I will be used to assist in determining the ultimate 

number of parking spaces and restroom stalls that will eventually fit within the physical 

constraints of the site (existing right-of-way boundaries, topography, sensitive natural resources, 

and state-required setbacks from groundwater wells and wastewater systems).  

 

Based on a 22-year planning horizon and MDT provided traffic data, the minimum number of 

parking stalls necessary to accommodate expected future use was calculated using the Western 

Transportation Institute (WTI) methodology detailed in the “WTI Rest Area Use: Data 

Acquisition and Usage Estimation Report” (2011). The calculation resulted in fewer car parking 

stalls than is currently provided and recommends an expanded number of commercial vehicle 

parking spaces at the Hysham Rest Area.  While the actual number of parking stalls to be 

included at the site will be determined during Phase II design, it is anticipated that parking will 

be maximized to the extents practical while still meeting other site requirements and aesthetics. It 

should be noted, however, that the available land for development at the site is finite, as no new 

right-of-way is anticipated.  As such, the site will need to accommodate several features 

(building, drainfield, well locations, etc.), as well as parking and circulation isles. 

 

The most recent traffic volume data from the MDT Traffic Data Collection & Analysis Section 

reported the following traffic characteristics for Interstate 90 near the Hysham Rest Area: 

 

2014 (Current Year) 

 AADT= 4,940 vpd 

 



 

 

2036 (Design Year) 

 AADT= 7,650 vpd 

 DHV=  880 vpd 

 V=  70 mph 

 T=  27.3 % 

 AGR=  2.0 % 

 

AADT: Annual Average Daily Traffic (both directions of travel) 

DHV: Design Hourly Volume (both directions of travel) 

V: Design Speed 

T: Percent Trucks 

AGR: Annual Growth Rate 

vpd: vehicles per day 

mph: miles per hour 

 

The preliminary traffic memorandum developed under Phase I is provided in the Appendix D of 

this document.  

 

7.0 PRELIMINARY HYDRAULIC REPORT: 

 

The rest area sites are located toward the bottom of a hill within the Box Elder Creek drainage 

area. The existing public drinking water wells and proposed wastewater areas are located such 

that existing drainage patterns for storm water and snowmelt runoff should not pose a flooding 

risk.  The final grading and drainage plan developed under Phase II can be designed to divert any 

stormwater and snowmelt runoff away from the proposed water and wastewater systems. The 

final rest area design should take into account the calculated runoff from the final site layout and 

incorporate storm water runoff quantity and quality control measures in accordance with MDT 

Hydraulics Design criteria.  Stormwater control measures will similarly need to be designed for 

the entirety of the rest area reconstruction. 

 

The preliminary hydraulics memo developed for Phase I of this project is attached in Appendix 

E.  

 

8.0 BIOLOGICAL RESOURCE REPORT 

 

A preliminary Biological Resource Report (BRR) was developed under Phase I to provide a 

review of resources within the project area.  Based on the conclusions of this document, it is 

recommended that all project work, maintenance practices, and the placement of staging areas 

should be conducted so as to avoid impacts to the adjacent property.  



 

 

8.0.1 GENERAL VEGETATION (Recommended Conservation Measures) 

Best Management Practices (BMPs) should be used to limit ground disturbance and 

minimize vegetation removal, control erosion, and re-vegetate disturbed areas within the 

project limits as soon as construction is complete.  

• Mature trees and shrubs should be preserved where feasible.  

• Topsoil should be segregated and utilized during restoration efforts.  

• Areas will receive topsoil and seeding according to MDT standard specifications 

and recommendations of the MDT Reclamation Specialist. 

8.0.2 NOXIOUS WEEDS/INVASIVE SPECIES (Recommended Conservation Measures) 

All disturbed soils not landscaped or otherwise permanently stabilized by construction 

should be seeded using a seed mix approved by MDT appropriate to the project vicinity 

to discourage rapid colonization by noxious and invasive species.  Machinery and 

equipment should be cleaned prior to entering the project site.   

8.0.3 GENERAL WILDLIFE SPECIES (Recommended Conservation Measures) 

MDT Standard Specifications for Road and Bridge Construction (2014) effectively 

address the protection of environmental resources.    

The following recommended measures are in addition to the Standard Specifications.   

• In order to comply with the Migratory Bird Treaty Act, all trees and shrubs 

existing within the construction limits and affected by construction, will be removed 

outside of the nesting season between the dates of August 16 to April 15.  Special 

Provision 107-25C (Migratory Bird Treaty Act Compliance – Vegetation) will be added 

to the contract plans for this project (see Appendix D). Any active nests discovered 

during construction must not be removed or otherwise impacted. 

• Minimize vegetation removal. 

• Preserve mature trees and shrubs where feasible. 

• Restore with a combination of desirable and native vegetation and landscape 

components where possible. 

 

8.0.4 AQUATIC RESOURCES (Recommended Conservation Measures) 

No conservation measures are recommended as no wetlands or other aquatic resources 

were identified in the project area.  



 

 

8.0.5 SENSITIVE SPECIES OF SPECIAL CONCERN (Recommended Conservation 

Measures) 

No conservation measures are recommended for state Species of Concern, as none have 

been documented or are anticipated in the project area.  

8.0.6 THREATENED AND ENDANGERED SPECIES (Recommended Conservation 

Measures) 

No conservation measures are recommended for federally listed endangered, threatened, 

proposed, and candidate species, as none have been documented nor are likely to occur in 

the project area.  

8.0.7 WETLANDS (Recommended Conservation Measures) 

No specific conservation measures for wetlands are recommended as no wetlands were 

identified within the project area.  

The Biological Resource Memo developed for Phase I of this project is attached in Appendix F 

to the document.  

 

9.0 MDEQ WASTEWATER REPORT 

 

At final construction, the rest area will include public facilities.  All facilities will be serviced by 

the public wastewater system. 

 

The wastewater at the Hysham Rest Area will enter a septic tank located at each rest area 

structure. Once in the septic tanks, the solids are settled out, the effluent will pass into a dosing 

station/tank and pumped to a treatment tank that doses the advanced wastewater treatment 

system. Upon being processed through the advanced treatment system, the wastewater will enter 

the drainfield dose tank, where it will be dosed through a force main to separate zones within the 

drainfield. 

 

The wastewater treatment system is designed to serve a maximum daily flow of 2,890 gpd.  The 

rest area site will utilize two 4,000-gallon septic tanks, new recirculating trickling filter, new 

2,500-gallon dose chamber and a new drainfield sized with an application rate of 0.5 gpd/sf (a 

50% reduction for trickling filtered treated waste).   

 

The approval is based on the locations dimensions and orientations of the primary and 



 

 

replacement subsurface wastewater treatment systems as submitted to Montana Department of 

Environmental Quality on September 11, 2015 and the additional information provided on 

January 11, 2016 in accordance with Department Design Standard DEQ-4. The MDEQ 

Wastewater System Improvement Determination of Significance approval is based on the 

information submitted as a result of Phase I activities, and is not valid if any substantive changes 

from the proposal are made in the project.  

 

MDEQ concluded that this project, as proposed, will not degrade state waters. 

 

Final site plans and specifications for the proposed wastewater treatment system must be 

submitted to, and approved by, MDEQ and Treasure County prior to installation. 

 

Failure to abide by the above-stated conditions is considered a significant violation of the 

Montana Public Water Supply Laws (PWSL), and the administrative rules promulgated there 

under. The applicant is responsible for compliance with all other applicable federal, state, local 

and tribal law regulations and ordinances, including but not limited to, the Montana Water Use 

Act, Mont. Code Ann. Title 85, Chapter 2. 

 

The Wastewater Design Report and approval is provided in Appendix G of this document. 

 

10.0 MDEQ WATER REPORT 

 

The public water supply system for the Hysham Rest Area will consist of  

 

The Hysham Rest Area is classified as a Transient / Non-Community facility. Approval of the 

water system improvements are based on the design report, plans and specifications received 

September 11, 2015 and the additional information provided on January 11, 2016 in accordance 

with Department design standards DEQ-3.  The project consists of a new rest area building, new 

35 gpm well (east bound), two new pressure tanks (each site), four parallel cartridge filters (each 

site) to remove particulate matter, and new water distribution lines for each rest area.   

 

Water System Improvement Conditions: 

 

1. The final grading and drainage plan developed under Phase II should be designed to 

divert any storm water and snowmelt runoff away from the public wells. 

  

2. The rest area’s public water system will need to undergo a complete disinfection of 



 

 

the new pump room apparatus, the new piping network and existing wells. Once the 

reconstruction of rest areas begin, all well apparatus will be removed and cleaned. 

After cleaning is performed, water tests from the source water is required. 

 

3. The existing abandoned well on the east bound side will need to be abandoned per 

MDEQ requirements. 

 

MDEQ Required Conditions: 

1. No portion of the project may be placed into operation until the project engineer 

certifies by letter to MDEQ that the activated portion of the project was inspected and 

found to be constructed in accordance with the approved plans and specifications. 

  

2. Any deviations from the approved plans and specifications must be submitted to the 

MDEQ prior to modification. 

 

3. Within 90 days after construction completion, the project engineer must submit a 

complete set of certified as-built drawings for the project. 

 

4. Construction of this project must be completed within three years of the date of the 

approval letter. If more than three years elapse before completing construction, plans 

and specifications must be resubmitted and approved before construction may begin. 

This three-year expiration period does not extend any compliance schedule 

requirements pursuant to enforcement action against a public water/sewage system. 

 

Failure to abide by the above conditions specified by MDEQ is considered a significant violation 

of the Montana Public Water Supply Laws (PWSL), and the administrative rules promulgated 

there under. The applicant is responsible for compliance with all other applicable federal, state, 

local and tribal law regulations and ordinances, including but not limited to, the Montana Water 

Use Act, Mont. Code Ann. Title 85, Chapter 2. 

 

The Water Design report and approval is provided in Appendix H of this document. 

 

11.0 HAZARDOUS MATERIALS/SUBSTANCES 

 

An ISA form was prepared in support of the Categorical Exclusion developed for Phase I of this 

project, and is included in Appendix J of this document. 

 



 

 

An asbestos and lead-based inspection was completed by Northern Industrial Hygiene on April 

15, 2015 for the Hysham Rest Area. Northern Industrial Hygiene found no asbestos-containing 

materials in any of the building materials in either the west or east bound rest area buildings or 

shelters. Lead-based paint (LBP) was identified in 1 component in both the east and west bound 

rest areas. No other building components tested positive for lead-based paint. The confirmed 

building component included the yellow parking curbs. All LBP painted components observed 

were peeling at the time of the survey. 

 

12.0 PRELIMINARY ENVIRONMENTAL DOCUMENT 

 

A group (c) Categorical Exclusion was approved on November 12, 2014 for this project. A more 

detailed environmental review is not considered necessary because rest area improvements are 

anticipated to remain within the existing MDT right-of-way. A copy of the Group (c) action 

letter detailing the above information is contained in Appendix K of this document. 

 

No wetlands were observed within the project area. 

 

A cultural resources survey was not conducted for this project because improvements are 

anticipated to remain within previously-disturbed areas and the rest area buildings are less than 

50 years old.  

 

13.0 ROADWAY ALIGNMENT PLAN 

 

A preliminary conceptual site layout was developed only to the point of being able to define the 

site for a future design-build phase of the project without defining specific parameters or design 

elements that could hinder the design and innovation of a design-build process. The conceptual 

site layout includes a planning-level estimate of parking needs, and identifies existing constraints 

such as well locations relative to drainfield improvements and the drainfield locations. Detailed 

herein is a list of criteria that was used to generate the conceptual site layouts.   

 

EASTBOUND SITE DESIGN ASSUMPTIONS 

Design       Remarks 

Proposed Parking Only cars can generally meet calculated parking demands as 

identified in the preliminary traffic report dated June 4, 2014. 

Truck parking is lower due to site restrictions. 

  



 

 

              *CARS         TRUCKS 

EXISTING PARKING     15  4 

CALCULATED PARKING DEMAND   9  31  

PROPOSED PARKING     16  19 

*(CAR PARKING INCLUDES HANDICAP STALLS) 

 

Off-ramp  The existing off-ramp is 650-ft and meets the minimum 

deceleration distance of 590-ft for passenger cars, assuming 

Vi=70 mph and Vf=15 mph.  The off-ramp meets the minimum 

deceleration distance of 640-ft for trucks, assuming Vi=55 mph 

and Vf=15 mph.  

 

On-ramp  The existing on-ramp is 540-ft. The ramp length requirements 

are 1,560-ft (passenger cars) and 2,795-ft (trucks), assuming Vi= 

15 mph, Vf=70 mph. The existing ramp lengths meets the 

minimum deceleration distance of 490-ft assuming Vi=70 mph, 

Vf=15 mph (passenger cars). The existing ramp length does not 

meet the lowest minimum requirements of 625-ft for trucks, 

assuming Vi=15 mph, Vf=55 mph.   

 

Clearzone  A 38-ft clearzone is required at 5:1 slopes, 70 mph minimum, 

from the edge of interstate traveled lane. Existing guardrail 

separates eastbound travel lanes from the rest area. 

 

Grading  Site appears to meet ADA requirements (all grades less than 5%) 

without special grading needs. 

 

Environmental  Improvements are expected to be located outside wetlands.  

Wells are currently located outside parking areas and meet 

setback requirements. 

 

Drainage  On-site and off-site drainage will be perpetuated utilizing 

existing culverts and inlets.   

 

Rest Room Stalls The existing number of rest room units is 4 women’s toilets stalls 

and 2 men’s urinals + 2 men’s toilet stalls. Proposed number of 

rest rooms units is 4 women’s bathrooms and 3 men’s bathrooms 

(men’s bathroom includes urinal and toilet). 

 

Rest Area Building Conceptual rest area building footprint size will be determined 

by MDT. 

 

WESTBOUND SITE DESIGN ASSUMPTIONS 

Design       Remarks 

Proposed Parking Only cars can generally meet calculated parking demands as 

identified in the preliminary traffic report dated June 4, 2014. 

Truck parking is lower due to site restrictions. 



 

 

 
             *CARS         TRUCKS 

EXISTING PARKING     16  4 

CALCULATED PARKING DEMAND   9  27  

PROPOSED PARKING     17  20 

*(CAR PARKING INCLUDES HANDICAP STALLS) 

 

 

Off-ramp  The existing off-ramp is 640-ft and meets the minimum 

deceleration distance of 590-ft for passenger cars, assuming 

Vi=70 mph and Vf=15 mph.  The off-ramp meets the minimum 

deceleration distance of 640-ft for trucks, assuming Vi=55 mph 

and Vf=15 mph.   

 

On-ramp  The existing on-ramp is 310-ft. The ramp length requirements 

are 1,560-ft (passenger cars) and 2,795-ft (trucks), assuming Vi= 

15 mph, Vf=70 mph. The existing ramp lengths meets the 

minimum deceleration distance of 300-ft for passenger cars, 

assuming Vi=15 mph, Vf=40 mph (passenger cars). The existing 

ramp length does not meet the lowest minimum requirements of 

625-ft for trucks, assuming Vi=15mph, Vf=55mph.   

 

Clearzone  A 38-ft clearzone is required at 5:1 slopes, 70 mph minimum, 

from the edge of interstate traveled lane. 

 

Grading  Site appears to meet ADA requirements (all grades less than 5%) 

without special grading needs.  

 

Environmental  Improvements are expected to be located outside wetlands.  

Wells are currently located outside parking areas and meet 

setback requirements. 

 

Drainage  On-site and off-site drainage will be perpetuated utilizing 

existing culverts and inlets.   

 

Rest Room Stalls The existing number of rest room units is 4 women’s toilets stalls 

and 2 men’s urinals + 2 men’s toilet stall. Proposed number of 

rest rooms units is 4 women’s bathrooms and 3 men’s bathrooms 

(men’s bathroom includes urinal and toilet). 

 

Rest Area Building Conceptual rest area building footprint size will be determined 

by MDT 

 

The conceptual site layout developed for Phase I is provided in Appendix L of this 

document.  
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1.0 INTRODUCTION 

 

This Preliminary Geotechnical report as developed in support of Phase I of the Hysham Rest 

Area project in order to evaluate and design new water/wastewater systems and to obtain 

permitting of the systems through the Montana Department of Environmental Quality (MDEQ) 

for the future full reconstruction of the rest area. Future improvements are anticipated to include 

new water and wastewater systems, new building facilities, and updated parking facilities.  

 

This report is intended to satisfy Montana Department of Transportation (MDT) Consultant 

Activity 106. The results of the evaluation are presented in this Preliminary Geotechnical and 

Materials Report. The purpose of this report is to present preliminary information regarding soil 

and groundwater conditions and to provide preliminary recommendations for design of the new 

wastewater disposal drainfields for the Hysham Rest Area project.  The preliminary 

recommendations include design and construction of the proposed wastewater disposal systems.   

 

1.1 Project Background 

The Hysham Rest Area consists of two separate rest area sites located on each side of Interstate 

94 (I-94), approximately 5 miles south/southwest of Hysham in Treasure County, Montana. The 

rest area serving the eastbound (EB) direction of travel and the rest area serving the westbound 

(WB) direction of travel are both located at approximate reference post (RP) 65. Interstate 94. A 

site vicinity map showing the project location is presented in Figure 1.   

 

In an effort to develop rest area guidelines that more accurately reflect conditions specific to 

Montana, MDT initiated a research project with WTI that culminated in the completion of the 

Rest Area Use: Data Acquisition and Usage Estimation Report (2011).  As part of this study, 

water flow/usage data and door counts were collected at nearly all MDT-maintained rest areas on 

Montana highways, with recommendations for estimating water usage and facility demand usage 

factors based on a cross-section of representative rest areas. The WTI method is used in this 

report to determine rest area usage needs at the Hysham Rest Area 
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Figure 1  Vicinity Map 
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2.0 SITE INVESTIGATION 

The site investigation conducted for this project site included the review of existing information 

and field explorations. The field exploration consisted of a reconnaissance of the project site, 

pavement borings and subsurface excavation of test pits at potential drainfield sites.  The visual 

reconnaissance included observation of surface conditions such as apparent geologic hazards, 

drainage conditions, and performance of existing water and wastewater systems.   

 

2.1 Document Review 

The geotechnical document review included a cursory review of pertinent documents provided 

for the project.  The documents reviewed included: 

 

 Geologic Map of the Hysham 30’ x 60’ Quadrangle, 

 Natural Resources Conservation Service (NRCS) Web Soils Survey, Treasure County 

Area 

 Well Logs for Existing Wells, Montana’s Groundwater Information Center (GWIC) 

 Door Counts & Water Usage, 2013, (Montana Department of  Transportation) 

 

2.2 Drainage Inspection 

A visual inspection of the current storm water facilities was performed on March 2014 and June, 

2014. The visual inspection evaluated storm water influences in regard to plants and soils near 

current and potential water /wastewater facilities. The site had no indications of standing water in 

close proximity to the public well and wastewater drainfield. The rest area has drainages that 

runs along the northwest and southeast side of the rest area locations. It is recommended that 

these areas will have to be addressed further in the storm water design and grading plan for 

Phase II of this project.  

 

2.3 Subsurface Exploration 

The field exploration consisted of excavating six test pits (TP1 through TP-6) and three 

percolation tests. The six (6) test pits were excavated utilizing a Caterpillar rubber tire backhoe.  

The test pits were excavated at accessible locations to depths ranging from 8 to 10 feet. The 

excavation termination was based on estimation of proposed drainfield trench depth and possible 

indicators/or lack of indicators of limiting layers such as groundwater, dense clay, or bedrock. 

The test pits were excavated at locations which would provide an optimal wastewater disposal 

area for the sites (see Table 1).   
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Table 1 

Exploration Plan Summary 

Hysham Rest Area 

Test Pit Station Depth Intent of Exploration 

TP-1 See Site Plan 8' Verify existing soil condition  

TP-2 See Site Plan 9' Verify existing soil condition  

TP-3 See Site Plan 10’ Verify existing soil condition  

TP-4 See Site Plan 10’ Proposed Drainfield Replacement Area 

TP-5 See Site Plan 8.5' Proposed Drainfield Replacement Area   

TP-6 See Site Plan 9.0’ Proposed Drainfield Replacement Area  

 

The test pit locations were selected by DOWL HKM’s engineers based on elevations and 

prominent site features.  A DOWL HKM engineer directed excavation operations, and recorded 

lithology and other soil conditions. At select intervals, soil samples were collected, by removing 

soil from selected soil horizon.  Test pit locations are shown on the Preliminary Site Plan in 

Appendix A. 

 

During the excavation of the test pits, specific attention was placed on limiting layer indicators 

such as mottling, root depth, residual calcium carbonate, dense clays, moisture content and 

bedrock. The test pits were backfilled and the surface was restored to its previous state.  

 

3.0 LABORATORY TESTING 

The lithology and soil conditions are presented in the test pit logs.  The stratification contacts 

shown on the test pit logs represent approximate boundaries between soil types.  Logs of the Test 

Pits are presented in Appendix B. 

 

Soil samples collected during the field investigation were returned to DOWL HKM’s materials 

laboratory. Representative soil samples were selected for laboratory testing after careful visual 

examination and consideration of the design criteria. Soil samples were classified in accordance 

with AASHTO and the Unified Soil Classification System (USCS).   

 

The following tests were performed as part of this project: 

Table 2 

Laboratory Testing 

Hysham Rest Area 

Test Purpose of Test 

Atterberg Limits  

 

 

 

Particle-Size Distribution 

To determine soil characteristics for classification and determine behavior 

conditions of silts and clays corresponding to varying moisture content. 

 

To determine the grain sizes of the soils for classification and identification of 

physical characteristics. 
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Laboratory test results are presented on the test pit logs which are located in Appendix B and on 

individual laboratory test reports in Appendix G.  

 

DOWL HKM acknowledges that laboratory soil classes are not provided for each soil profile or 

subgrade.  The soils were visually classified in the field in accordance with ASTM D 2488 

(Visual- Manual Procedure).  The field exploration and testing program was developed and 

supervised by a DOWL HKM professional engineer.  Decisions regarding sampling and specific 

tests performed on individual samples were based on experience, requirements of the project, 

project site design features, geologic variability, field conditions encountered while excavation 

and other factors.  The tests completed on the samples selected are considered representative of 

the conditions encountered in the field. 

 

Table 3 

Soil Classification 
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4.0 SITE RECONNAISSANCE 

A geotechnical reconnaissance of the site was performed by Jennifer Pinkerton, a geotechnical 

engineer with DOWL HKM, on June 26, 2014. The following sections present the findings of the 

document review and notable site conditions observed within the project site area. 

 

4.1 Geologic Setting 

The site is located on Cretaceous Age deposits.  The area is generally mapped as sandstone and 

shales as depicted on the geologic map in appendix D. The alluvium in this area generally 

consists of: 

 

1. Kl Lance Formation (Upper Cretaceous)  

Light-orange or light-tan, medium-grained, massive to cross-bedded sandstone in lenses 

and channels interbedded with light gray or greenish-yellow sandy shale. Calcium 

carbonate-cemented concretions occur locally in fine-grained sandstone. Crossbedded 

conglomerate lenses at the base contain quartzite and limonite pebbles as much as 1 inch 

in diameter and armored claystone balls as much as 9 inches in diameter. Thickness 330-

525 ft. 

 

2. Kfh Fox Hills Formation (Upper Cretaceous)  
Light-brown or light-orange, thin- to thick bedded, micaceous, fine- to medium-grained 

sandstone in the upper part and thin bedded siltstone and silty shale in the lower part. 

Thickness 0-75 ft. 

 

3. Kb Bearpaw Shale (Upper Cretaceous)  

Dark-brownish-gray, montmorillonitic, fissile shale, and mudstone, with numerous thin 

bentonite beds and zones of calcareous and less common ferruginous concretions. Most 

bentonite beds are less than 6 inches thick but some are as much as 4 ft thick in the 

Vananda area (Berg, 1970). Several intervals contain concretions with Inoceramus, 

Baculites, and other fossils. Basal Bearpaw contains fissile shale that is rich in organic 

matter (Heald, 1927). Thickness 900-1500. 

 

The prominent geologic features at the sites are a drainage area located southeast portion of the 

eastbound rest area, a large sandstone out cropping located due east of the eastbound rest area 

and Box Elder Creek located west of the westbound rest area.  The sandstone outcropping and 

Box Elder Creek contributed to the sand and gravel deposits throughout the sites. No other 

prominent geologic features were observed in the immediate vicinity of the project site corridor.  

Based on visual examination, the surficial soils consist of silt, clay, sand, and gravel associated 

with the formations within the rest area sites.  
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4.2 Topography/Floodplain 

The proposed wastewater system sites are located on gently sloping Cretaceous Age deposits. 

The wastewater system will be located in an area with approximately 2% to 4% slope (see Site 

Plan). 

 

Flooding risk from Box Elder Creek was assessed from published FEMA maps and visual 

verifications of channel characteristics, vegetation growth and bank elevation. As seen in Figures 

2, the project site is located outside of the FEMA-designated 100-year flood plain. The proposed 

wastewater system site is located approximately 520 feet southwest of the potential floodplain 

boundary of Box Elder Creek. The proposed wastewater system is located in areas above any 

potential flooding inundation. 

 

Photo 1.  View of Box Elder Creek bordering westbound rest area, looking southwest. 

 

 

The proposed drainfield areas are located such that stormwater and spring melt runoff should not 

pose any flooding risk to the drainfield.  As a precaution, a Phase II drainage plan should be 

designed to divert any stormwater and spring melt runoff away from the proposed drainfield. 

  

Limits of assumed flood plain. 
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Figure 2  FEMA Flood Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.3 Site Condition 

The majority of the proposed wastewater site alignment occurs over Upper Cretaceous deposits 

of sandstone, sandy shales and silty shales. Based on the NRCS soil survey, the majority of 

subgrade soils beneath the project site consist of soils classifying as McRae and Havre Loam (1 

to 4 percent slope), McRae and Bainville Loam (8-20 percent slope) and McRae and Havre 

Loam (4 to 8 percent slope). 

 

The topography generally increases in elevation from the north to the south end of the project. 

The project site area is surrounded by pasture and native grassland.   

 

An area of the investigation focus is located in the northeastern portion of the project site where 

the proposed drainfield is located.  In this area, soils were found to range from lean clays with 

sand/gravels (sandy silt loam). These types of soils are fine enough to filter and treat wastewater 

but not too fine to constrict or limit permeability. Percolation rates in this area ranged from 6 

minutes per inch to 15 minutes per inch. Based on the site’s subsurface conditions, the new 

wastewater system will be more than capable of handling the anticipated effluent flows. 
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4.4 Wetlands 

A wetland delineation was not completed for this project. However, a drainage swale was 

identified adjacent to the project area but outside of the area proposed for disturbance. The 

drainage swale is located southeast of the eastbound rest area site and drains about half of the 

eastbound rest area. Continuous flow in the swale was absent during the investigation.  

 

All construction activities will remain outside the boundary of the potential drainage/riparian 

area. The drainage area will not be impacted by proposed construction activities.   

 

4.5 Hazardous Materials  

All project work, maintenance practices, and the placement of staging areas should be conducted 

so as to avoid impacts to the drainage areas located within or adjacent to the project site.  All 

chemicals and wastes associated with this project’s construction, such as fuels, oils, coolants, 

hydraulic fluids, solvents, paints, etc., are to be carefully contained and stored 50 feet (15 meters) 

away from the top of drainage areas. Specific sampling or testing for hazardous materials was 

not conducted as part of this investigation. No visibly obvious hazardous materials were 

observed at the areas of investigation.     

 

5.0 SUBSURFACE CONDITIONS 

 

5.1 Existing  

Currently the existing rest area has two individual wastewater treatment systems. The rest area’s 

drainfields are located on the northeastern and northwestern portions of the sites. The drainfields 

did not show signs of problems and/or failure. 

 

5.2 Soil Conditions 

Subgrade soils beneath the proposed wastewater system site consist of soils classifying sandy silt 

loams and sandy loams (USDA)/ (lean clays (USCS).  Most of these soils were observed to 

depths ranging from 0.5 to 10 feet.  The deeper soils were generally, medium stiff in consistency, 

grey to brown, low plasticity and contained varying amounts of sands, clays, silts, and gravels.  

 
 

5.3 Groundwater  

Groundwater or groundwater indicators were not observed at depths ranging from 1 to 10 feet in 

the six test pits. DOWL HKM found the eastbound aquifer to be located in the Bearpaw shale, 

Lance Formation and Fox Hill formation (Upper Cretaceous), based on the lithologic 

information from the public well logs. The westbound aquifer is most likely 

receiving/influencing water from the alluvial gravels below Box Elder Creek.  These logs 

indicate that the existing public wells located water at an interval depth of 6 to 200 feet below 
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ground surface. Sandy clays, Sandy silts, gravels dominate the upper 10 feet of the wells. Shale 

and sandstone layers are found from 25 feet to 200 feet. Based on the information presented in 

the well logs, it appears that the aquifer is found in a confined/semi confined aquifer formation. .  

 

5.4 Borrow Source and Topsoil Survey 

Borrow source investigation and topsoil surveys are not included in the project scope and were 

not performed. However a total of eight (8) exploration e borings were performed within the rest 

area pavements for informational purposes. The soil descriptions shown on the boring logs are 

based on field classification in accordance with ASTM Standards D 2488 (Visual Manual–

Procedure).  Laboratory testing was not conducted on any of the exploration boring samples. The 

stratigraphic contacts shown on the individual borehole logs represent the approximate 

boundaries between soil types.  The actual transitions may be more gradual or abrupt.  The soil 

and groundwater conditions depicted are only for the specific dates and locations reported, and 

therefore, are not necessarily representative of other locations and times. The logs of the borings 

are included in Appendix B.  The boring locations are shown on the attached Site Plan. 

 

6.0 ENGINEERING ANALYSIS AND RECOMMENDATIONS 

 

The engineering analysis consisted of a review of existing geologic and geotechnical 

information, investigation of subsurface conditions, and applying the results to project design 

considerations. The following sections present recommendations for the wastewater system 

design. The recommendations presented herein are based on available project site information to 

date and are intended to assist in final planning and design. 

 

6.1 Drainfield Sizing and Design 

Based on percolation rates of 15 min/inch and the existence of silt loam to sandy loam soils in 

the test pits, MDEQ specifies an application rate of 0.5 gallons per day (gpd) per square feet (ft
2
).  

 

The future wastewater flow rates are estimated using the growth rate equation noted below.  

 

(Current Wastewater Flows)*(1 + [Growth Rate]) Number of Years = Design Year Wastewater 

Flows. 

(1,470 peak visits*1.5gals/visits) *(1+ [2%])^22 years=  

A 2.0 percent growth rate over a 22-year period has been agreed upon by DOWL HKM and 

MDT and has been used to estimate the 22 year flow rate. The proposed flow rate was calculated 

from on-site meters and door counters data projected over a 22-year design period.  
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Assumptions: 

1. Flow rate of 3,408 gpd of effluent, and  

2. An application rate of 0.5 gpd/ft2, and 

3. An infiltration area discount factor of 50% for secondary treatment.  

 

Use: 3,408 gpd/0.5 gpd/ft
2
 = 6,817.77 sf   6818 sf * 0.5 = 3,409 sf 

 

The proposed site plan (See Appendix A) shows the primary drainfield sizes with the 50% 

reductions (secondary treatment) and a replacement drainfield area without the 50% reduction. 

MDEQ will make the final determination on drainfield size reduction. This will be based on 

treated effluent strength, soil conditions and non-degradation to groundwater. 

 

Table 4 

Drainfield Design 
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Public  

Drainfield 
100’ 3’ 100’ 12 7’ 100’x77’ 100’x154’ 

Secondary Treatment 

Pressure Dosed, 

Leaching Chambers 

 

The primary drainfield has been located and designed so that all minimum separation distance 

requirements are met. The replacement drainfield location and design also meet these criteria.  

 

The installer must construct the drainfield per manufacturer’s instructions and all regulatory 

standards according to Gravelless Absorption Trenches of Circular DEQ-4.  The construction 

and placement of the pressure distribution drainfield will be according to the attached plans and 

the dimensions shown in Table 5.   

 

All laterals (Infiltrator Chambers) are to be installed perpendicular to ground slope with clean-

out risers on the ends.  A total of 1,200 lineal feet of Infiltrator Chambers (or approved equal) is 

required to be installed in standard 3-foot wide trenches at a minimum of 7 feet on center.  Each 

lateral is 100 feet long. 
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Cleanouts are to be provided at the end of each lateral.  The cleanouts are to be at the finished 

grade and a metal location marker or plastic valve cover must be provided for each cleanout.  

Cleanouts are constructed from either a long-sweep elbow or two 45-degree bends. 

 

Use a minimum of 12 inches of soil to cap the entire drainfield.  The minimum drainfield cap is a 

3:1 or flatter slope away from the drainfield area.  Only grass (native or turf) is to be used over 

the entire area of the drainfield.   

 

6.2 Slope Stability 

Slopes observed along the alignment generally appeared stable and no significant slope 

instability or failure was observed.  A slope stability analysis was not performed.   

 

6.3 Photographs 

Photographs taken during the investigation are presented in Appendix H. 

 

6.4 Special Provisions 

This project will include elements that are not adequately specified in the MDT Standard 

Specifications.  The final project specifications should include additional special provisions for 

the following items:   

1. Septic Tank Installation 

2. Drainfield Installation 

 

7.0 LIMITATIONS 

 

The conclusions and recommendations presented in this report assume that site conditions are 

not substantially different than those exposed by the explorations.  If during construction, 

subsurface conditions different from those encountered in the explorations are observed or 

appear to be present, DOWL HKM should be advised at once to review those conditions and 

reconsider recommendations where necessary. 

 

If there is a substantial lapse of time between submission of this report and the start of work at 

the site, and if conditions have changed due to natural causes or construction operations at or 

near the site, this report should be reviewed to determine the applicability of the conclusions and 

recommendations considering the changed conditions. 

 

This report was prepared for the use of the Montana Department of Transportation and its 

consultants for this project.  It should be made available to prospective contractors for 

information on factual data only and not as a warranty of subsurface conditions. 
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Any conclusions by a construction contractor or bidder relating to construction means, methods, 

techniques, sequences or costs based upon the information provided in this report are not the 

responsibility of the Montana Department of Transportation or DOWL HKM 
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LOG OF TEST PITS/PERCOLATION TEST & 
LOGS OF EXPOLORATION BORINGS  
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Sandy Silt Loam
Common Organics

50" - End of Organics

No groundwater or limiting layer
observed in test pit

Project No.: IM 94-2(36)65 LOG OF TEST PIT TP-5

CLIENT

Montana Department of Transportation

PROJECT

Hysham Rest Area - Phase I
TEST PIT LOCATION

Northing: 726086.1 Easting: 2537854.4

SITE

Treasure County, Montana

DOWL HKM
2090 Stadium Drive

Bozeman, Montana 59715
Telephone: (406) 586-8834

www.dowlhkm.com

STARTED 7/2/2014 FINISHED 7/2/2014

CONTRACTOR MDT EXCAVATOR Backhoe

OPERATOR Robert MODEL N/A
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2883

9" +/- Topsoil, Lean Clay (CL), stiff, moist,
black

0.8 2891
Lean Clay with Sand (CL), medium stiff,
moist, dark brown, uniform

9.0 2882.8
Test Pit Terminated at 9.0 feet

Many Organics

USDA Classification
Sandy Silt Loam
Common Organics

47" - End of Organics

No groundwater or limiting layer
observed in test pit

Project No.: IM 94-2(36)65 LOG OF TEST PIT TP-6

CLIENT

Montana Department of Transportation

PROJECT

Hysham Rest Area - Phase I
TEST PIT LOCATION

Northing: 726150.1 Easting: 2537884.6

SITE

Treasure County, Montana

DOWL HKM
2090 Stadium Drive

Bozeman, Montana 59715
Telephone: (406) 586-8834

www.dowlhkm.com

STARTED 7/2/2014 FINISHED 7/2/2014

CONTRACTOR MDT EXCAVATOR Backhoe

OPERATOR Robert MODEL N/A

LOGGED BY J. Pinkerton APPROVED BY B. Dreyer
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MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY  

PERCOLATION TEST FORM 

Owner Name: MDT _____________________________________________________________ 

Project Name Hysham Rest Area ___________________________________________________ 

Lot of Tract Number Near Fence East Bound   Test Number PT# 1 

Diameter of Test Hole: 6” ___________________________ Depth of Test Hole: 3.0 ft ________ 

Date and Time Soak Period Began: 7/16/2014 ___________ Ended: 7/26/2014 – 10:15 ________ 

Date Test Began: 7/16/2014 _______________________________________________________ 

Distance of the reference point above the bottom of the hole: 4.5” _________________________ 

Test Results 

Start  

Time  

of Day 

End  

Time of  

Day 

Time  

Interval  

(minutes) 

Initial Distance  

Below  

Reference  

Point 

Final Distance  

Below  

Reference  

Point 

Drop in 

Water 

Level 

(inches) 

Percolation  

Rate (mpi) 

10:18 am 10:33 am 15min 23” 24” 1” 15 

10:33 am 10:48 am 15min 23” 23.3/4” 3/4” 20 

10:48 am 11:03 am 15min 23” 24” 1” 15 

11:03 am  11:18 am 15min 23” 24” 1” 15 

       

        

I certify that this percolation test was done by a qualified site evaluator in accordance with DEQ-

4 Section 1.2.68 and Appendix A. 

William Dreyer  7/16/14 

Name (printed) Signature Date 

Company  
 



MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY  

PERCOLATION TEST FORM 

Owner Name: MDT _____________________________________________________________ 

Project Name Hysham Rest Area ___________________________________________________ 

Lot of Tract Number Near on Ramp East Bound   Test Number PT# 2 

Diameter of Test Hole: 6” ___________________________ Depth of Test Hole: 3.0 ft ________ 

Date and Time Soak Period Began: 7/16/2014 ___________ Ended: 7/26/2014 – 10:18 ________ 

Date Test Began: 7/16/2014 _______________________________________________________ 

Distance of the reference point above the bottom of the hole: 4.5 ft ________________________ 

Test Results 

Start  

Time  

of Day 

End  

Time of  

Day 

Time  

Interval  

(minutes) 

Initial Distance  

Below  

Reference  

Point 

Final Distance  

Below  

Reference  

Point 

Drop in 

Water 

Level 

(inches) 

Percolation  

Rate (mpi) 

10:20 am 10:35 am 15min 21 3/4” 24 1/2” 2 3/4” 5.45 

10:35 am 10:50 am 15min 21 3/4” 24.1/4” 2 1/2” 6 

10:50 am 11:05 am 15min 21 3/4” 24 1/4” 2 1/2” 6 

11:05 am  11:20 am 15min 21 3/4” 24 1/4” 2 1/2” 6 

       

        

I certify that this percolation test was done by a qualified site evaluator in accordance with DEQ-

4 Section 1.2.68 and Appendix A. 

William Dreyer  7/16/14 

Name (printed) Signature Date 

Company  
 



MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY  

PERCOLATION TEST FORM 

Owner Name: MDT _____________________________________________________________ 

Project Name Hysham Rest Area ___________________________________________________ 

Lot of Tract Number Near Off Ramp West Bound Existing Drainfield  Test Number PT# 3 

Diameter of Test Hole: 6” ___________________________ Depth of Test Hole: 3.0 ft ________ 

Date and Time Soak Period Began: 7/16/2014 ___________ Ended: 7/26/2014 – 11:45 ________ 

Date Test Began: 7/16/2014 _______________________________________________________ 

Distance of the reference point above the bottom of the hole: 4.5 ft ________________________ 

Test Results 

Start  

Time  

of Day 

End  

Time of  

Day 

Time  

Interval  

(minutes) 

Initial Distance  

Below  

Reference  

Point 

Final Distance  

Below  

Reference  

Point 

Drop in 

Water 

Level 

(inches) 

Percolation  

Rate (mpi) 

11:50 am 11:52 am 2 min 21 1/4” 26” 4 3/4” 0.42 

       

20 gallons of water in 10 minutes was use. Based on DEQ 4 the soils are considered Sandy 

Graves and the test can be stopped. 

 I certify that this percolation test was done by a qualified site evaluator in accordance with 

DEQ-4 Section 1.2.68 and Appendix A. 

William Dreyer  7/16/14 

Name (printed) Signature Date 

Company  
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Asphalt, black.

BASE COURSE, Well-Graded GRAVEL with sand
(GW), moist, gray, fine to coarse grained, angular to
subangular.

Lean CLAY with sand (CL), medium stiff to stiff,
moist to wet, yellow to brown. possible organic
zones.

Poorly-Graded GRAVEL with sand (GP), medium
dense, dry, yellow to gray, fine to coarse grained,
rounded to subrounded.

Boring Depth: 10.5 ft,  Elevation: 2878.1 ft
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Township, Range, and Section:
5N 36E 5 - BD
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Logger: Greg Underhill

Datum: NAD83

Sheet 1 of 1

Station:
Offset:

System: MT S.P. (E)

Driller: Wade Reynolds

Project:

Elevation Source:
Surveyed

Date Started:
6/13/14

Project Number:
IM 94-2(36)65

UPN:
8200000

Date Finished:
6/13/14

Rig: CME 45
Hammer: Auto
Boring Diameter:
7.5"

Drilling Fluid:
None
Abandonment Method:
Backfilled with Cuttings

Hysham Rest Area Boring Location
Coordinates

N: 725280.9 ft
E: 2537458.8 ft

Top of Boring
Elevation: 2888.6 ft

After
Drilling: ()

Water    Level    Observations Remarks:
After
Drilling: ()

During
Drilling: Not Encountered

Boring 8200000-B-1 EB
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2 - 3 - 2
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Asphalt, black.

BASE COURSE, Well-Graded GRAVEL with sand
(GW), moist, gray, fine to coarse grained, angular to
subangular.

Lean CLAY with sand (CL), stiff to soft, moist, gray
to brown. occasional pebbles observed.

Boring Depth: 10.5 ft,  Elevation: 2882.2 ft
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Township, Range, and Section:
5N 36E 5 - BA
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Logger: Greg Underhill

Datum: NAD83

Sheet 1 of 1

Station:
Offset:

System: MT S.P. (E)

Driller: Wade Reynolds

Project:

Elevation Source:
Surveyed

Date Started:
6/13/14

Project Number:
IM 94-2(36)65

UPN:
8200000

Date Finished:
6/13/14

Rig: CME 45
Hammer: Auto
Boring Diameter:
7.5"

Drilling Fluid:
None
Abandonment Method:
Backfilled with Cuttings

Hysham Rest Area Boring Location
Coordinates

N: 725613.3 ft
E: 2537649 ft

Top of Boring
Elevation: 2892.7 ft

After
Drilling: ()

Water    Level    Observations Remarks:
After
Drilling: ()

During
Drilling: Not Encountered

Boring 8200000-B-2 EB
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2 - 3 - 3
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Asphalt, black.

BASE COURSE, Well-Graded GRAVEL with sand
(GW), dense, moist, gray, fine to coarse grained,
angular to subangular.

Lean CLAY (CL), medium stiff, moist, yellow to
brown.

Lean CLAY with sand (CL), medium stiff, moist,
yellow to brown. scattered pebbles and 2" silty sand
layers.

Boring Depth: 10.5 ft,  Elevation: 2879.9 ft

0.6
2889.8

2.6
2887.8

5.0
2885.4

10.5
2879.9

Township, Range, and Section:
5N 36E 5 - BA
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Logger: Greg Underhill

Datum: NAD83

Sheet 1 of 1

Station:
Offset:

System: MT S.P. (E)

Driller: Wade Reynolds

Project:

Elevation Source:
Surveyed

Date Started:
6/13/14

Project Number:
IM 94-2(36)65

UPN:
8200000

Date Finished:
6/13/14

Rig: CME 45
Hammer: Auto
Boring Diameter:
7.5"

Drilling Fluid:
None
Abandonment Method:
Backfilled with Cuttings

Hysham Rest Area Boring Location
Coordinates

N: 725806.1 ft
E: 2537624.6 ft

Top of Boring
Elevation: 2890.4 ft

After
Drilling: ()

Water    Level    Observations Remarks:
After
Drilling: ()

During
Drilling: Not Encountered

Boring 8200000-B-3 EB
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Asphalt, black.

BASE COURSE, Well-Graded GRAVEL with clay
and sand (GW-GC), medium dense, moist, gray, fine
to coarse grained, angular to subangular.

Lean CLAY (CL), stiff, moist, dark brown.

Lean CLAY with sand (CL), medium stiff, moist, dark
brown.

Lean CLAY with sand (CL), medium stiff, moist, dark
brown. silty sand seams.

Lean CLAY with gravel (CL), medium dense, moist,
dark brwon, coarse grained, rounded to subrounded.

Poorly-Graded GRAVEL with sand (GP), dense, dry
to moist, yellow to brown, fine to coarse grained,
rounded to subrounded.

Boring Depth: 15.5 ft,  Elevation: 2866.3 ft
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5.0
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Township, Range, and Section:
5N 36E 5 - BA
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Logger: Greg Underhill

Datum: NAD83

Sheet 1 of 1

Station:
Offset:

System: MT S.P. (E)

Driller: Wade Reynolds

Project:

Elevation Source:
Surveyed

Date Started:
6/13/14

Project Number:
IM 94-2(36)65

UPN:
8200000

Date Finished:
6/13/14

Rig: CME 45
Hammer: Auto
Boring Diameter:
7.5"

Drilling Fluid:
None
Abandonment Method:
Backfilled with Cuttings

Hysham Rest Area Boring Location
Coordinates

N: 726148.1 ft
E: 2537743.9 ft

Top of Boring
Elevation: 2881.8 ft

After
Drilling: ()

Water    Level    Observations Remarks:
After
Drilling: ()

During
Drilling: Not Encountered

Boring 8200000-B-4 EB
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1 - 4 - 8

Asphalt, black.

BASE COURSE, Well-Graded GRAVEL with clay
and sand (GW-GC), medium dense, moist, gray, fine
to coarse grained, angular to subangular.

Lean CLAY (CL), stiff to very stiff, moist, gray to
brown.

Poorly-Graded GRAVEL with sand (GP), medium
dense, moist, yellow to brown, fine to coarse
grained, rounded to subrounded. Water table
observed at 14.0 feet.

Lean CLAY (CL), soft, wet, gray to brown.

Poorly-Graded GRAVEL with clay (GP-GC), medium
dense, wet, yellow to brown, coarse grained,
rounded to subrounded.

Boring Depth: 15.5 ft,  Elevation: 2859.7 ft
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Township, Range, and Section:
5N 36E 5 - BA
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Location Source:
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Material Description
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Logger: Greg Underhill

Datum: NAD83

Sheet 1 of 1

Station:
Offset:

System: MT S.P. (E)

Driller: Wade Reynolds

Project:

Elevation Source:
Surveyed

Date Started:
6/13/14

Project Number:
IM 94-2(36)65

UPN:
8200000

Date Finished:
6/13/14

Rig: CME 45
Hammer: Auto
Boring Diameter:
7.5"

Drilling Fluid:
None
Abandonment Method:
Backfilled with Cuttings

Hysham Rest Area Boring Location
Coordinates

N: 726364.2 ft
E: 2537569 ft

Top of Boring
Elevation: 2875.2 ft

After
Drilling: ()

Water    Level    Observations Remarks:
After
Drilling: ()

During
Drilling: 14.0 ft  (2861.2 ft)

Boring 8200000-B-1 WB
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4 - 3 - 3

2 - 5 - 5

11 - 19 - 31

Asphalt, black.

BASE COURSE, Well-Graded GRAVEL with sand
(GW), medium dense, moist, gray, fine to coarse
grained, angular to subangular.

Lean CLAY with sand (CL), medium stiff to stiff,
moist, gray to brown.

Poorly-Graded GRAVEL with sand (GP), loose to
very dense, dry, yellow to brown, fine to coarse
grained, rounded to subrounded.

Boring Depth: 10.5 ft,  Elevation: 2866.9 ft
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10.5
2866.9

Township, Range, and Section:
5N 36E 5 - BA
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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 (http://
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 alternative means
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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
scientists classified and named the soils in the survey area, they compared the
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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
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
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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 1:20,000.

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:  http://websoilsurvey.nrcs.usda.gov
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:  Treasure County, Montana
Survey Area Data:  Version 11, Dec 4, 2013

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Jul 12, 2011—Jul 29,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Custom Soil Resource Report
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Map Unit Legend

Treasure County, Montana (MT103)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Fo Fort Collins loam, 1 to 4 percent
slopes

5.8 7.0%

Ho Havre and Lohmiller soils 10.8 13.1%

Ml McRae-Bainville loams, 8 to 20
percent slopes

12.5 15.2%

Mo McRae and Havre loams, 1 to 4
percent slopes

14.7 17.9%

Mp McRae and Havre loams, 4 to 8
percent slopes

16.6 20.1%

Ms Midway clay loam, 15 to 35
percent slopes

6.9 8.4%

Mt Midway-Bainville complex 10.3 12.6%

Mu Midway-Nihill gravelly loam 4.6 5.6%

Totals for Area of Interest 82.3 100.0%

Map Unit Descriptions
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

Custom Soil Resource Report

10



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.

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.

Custom Soil Resource Report
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Treasure County, Montana

Fo—Fort Collins loam, 1 to 4 percent slopes

Map Unit Setting
National map unit symbol: clfp
Mean annual precipitation: 10 to 13 inches
Frost-free period: 110 to 135 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Fort collins and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Fort Collins

Setting
Landform: Terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
A - 0 to 4 inches: loam
Bt - 4 to 12 inches: clay loam
Bk - 12 to 60 inches: loam

Properties and qualities
Slope: 1 to 4 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 (0.0 to 2.0 mmhos/cm)
Available water storage in profile: High (about 10.7 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: Silty (si) rru 58a-e 10-14" p.z. (R058AE001MT)

Minor Components

Arvada
Percent of map unit: 5 percent
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty (si) rru 58a-e 10-14" p.z. (R058AE001MT)

Custom Soil Resource Report

12



Beckton
Percent of map unit: 5 percent
Landform: Alluvial flats
Down-slope shape: Linear
Across-slope shape: Linear

Ho—Havre and Lohmiller soils

Map Unit Setting
National map unit symbol: clgg
Elevation: 1,800 to 6,000 feet
Mean annual precipitation: 10 to 13 inches
Mean annual air temperature: 37 to 45 degrees F
Frost-free period: 110 to 135 days
Farmland classification: Not prime farmland

Map Unit Composition
Havre and similar soils: 30 percent
Havre and similar soils: 30 percent
Harlem and similar soils: 30 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Harlem

Setting
Landform: Flood plains
Down-slope shape: Linear
Across-slope shape: Linear

Typical profile
A - 0 to 8 inches: clay loam
C1 - 8 to 40 inches: stratified clay to silty clay loam
C2 - 40 to 60 inches: stratified silty clay loam to fine sandy loam

Properties and qualities
Slope: 0 to 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 low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum in profile: 10 percent
Salinity, maximum in profile: Very slightly saline to slightly saline (4.0 to 8.0 mmhos/

cm)
Available water storage in profile: High (about 9.4 inches)
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Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C
Ecological site: Clayey (cy) rru 58a-e 10-14" p.z. (R058AE002MT)

Description of Havre

Setting
Landform: Flood plains
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
A - 0 to 8 inches: loam
C - 8 to 60 inches: stratified fine sandy loam to clay loam

Properties and qualities
Slope: 0 to 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: Occasional
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: High (about 9.7 inches)

Interpretive groups
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: B
Ecological site: Silty (si) rru 58a-e 10-14" p.z. (R058AE001MT)

Description of Havre

Setting
Landform: Flood plains
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
A - 0 to 8 inches: clay
C - 8 to 60 inches: stratified fine sandy loam to clay loam

Properties and qualities
Slope: 0 to 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 low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
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Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 4.0 mmhos/cm)
Available water storage in profile: High (about 9.4 inches)

Interpretive groups
Land capability classification (irrigated): 4w
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: C
Ecological site: Clayey (cy) rru 58a-e 10-14" p.z. (R058AE002MT)

Minor Components

Bowdoin
Percent of map unit: 4 percent
Landform: Stream terraces
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey (cy) rru 58a-e 10-14" p.z. (R058AE002MT)

Havre
Percent of map unit: 3 percent
Landform: Flood plains
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Overflow (ov) rru 58a-e 10-14" p.z. (R058AE007MT)

Glendive
Percent of map unit: 3 percent
Landform: Flood plains
Down-slope shape: Linear
Across-slope shape: Linear

Ml—McRae-Bainville loams, 8 to 20 percent slopes

Map Unit Setting
National map unit symbol: clhj
Elevation: 1,900 to 6,000 feet
Mean annual precipitation: 10 to 13 inches
Mean annual air temperature: 37 to 50 degrees F
Frost-free period: 110 to 135 days
Farmland classification: Not prime farmland

Map Unit Composition
Mcrae and similar soils: 65 percent
Bainville 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 Mcrae

Setting
Landform: Hills
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy alluvium

Typical profile
A - 0 to 4 inches: loam
Bw - 4 to 10 inches: clay loam
Bk - 10 to 39 inches: clay loam
C - 39 to 60 inches: clay loam

Properties and qualities
Slope: 8 to 20 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 4.0 mmhos/cm)
Available water storage in profile: High (about 10.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Silty (si) rru 58a-e 10-14" p.z. (R058AE001MT)

Description of Bainville

Setting
Landform: Hills
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Residuum weathered from sandstone and siltstone

Typical profile
A - 0 to 4 inches: loam
C - 4 to 26 inches: silt loam
Cr - 26 to 60 inches: weathered bedrock

Properties and qualities
Slope: 8 to 20 percent
Depth to restrictive feature: 20 to 40 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: 10 percent
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Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 4.0 mmhos/cm)
Available water storage in profile: Low (about 4.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: Silty (si) rru 58a-e 10-14" p.z. (R058AE001MT)

Minor Components

Cherry
Percent of map unit: 4 percent
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey (cy) rru 58a-e 10-14" p.z. (R058AE002MT)

Lohmiller
Percent of map unit: 4 percent
Landform: Stream terraces
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey (cy) rru 58a-e 10-14" p.z. (R058AE002MT)

Havre
Percent of map unit: 2 percent
Landform: Flood plains
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty (si) rru 58a-e 10-14" p.z. (R058AE001MT)

Mo—McRae and Havre loams, 1 to 4 percent slopes

Map Unit Setting
National map unit symbol: clhm
Elevation: 1,900 to 6,000 feet
Mean annual precipitation: 10 to 13 inches
Mean annual air temperature: 37 to 48 degrees F
Frost-free period: 110 to 135 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Mcrae and similar soils: 50 percent
Havre and similar soils: 45 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Mcrae

Setting
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy alluvium

Typical profile
A - 0 to 4 inches: loam
Bw - 4 to 10 inches: clay loam
Bk - 10 to 39 inches: clay loam
C - 39 to 60 inches: clay loam

Properties and qualities
Slope: 1 to 4 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 4.0 mmhos/cm)
Available water storage in profile: High (about 10.3 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: Silty (si) rru 58a-e 10-14" p.z. (R058AE001MT)

Description of Havre

Setting
Landform: Stream terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
A - 0 to 7 inches: loam
C1 - 7 to 39 inches: stratified fine sandy loam to clay loam
C2 - 39 to 60 inches: stratified fine sandy loam to clay loam

Properties and qualities
Slope: 1 to 4 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: 5 percent
Salinity, maximum in profile: Nonsaline to slightly saline (2.0 to 8.0 mmhos/cm)
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Available water storage in profile: High (about 9.7 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: Silty (si) rru 58a-e 10-14" p.z. (R058AE001MT)

Minor Components

Lohmiller
Percent of map unit: 5 percent
Landform: Stream terraces
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey (cy) rru 58a-e 10-14" p.z. (R058AE002MT)

Mp—McRae and Havre loams, 4 to 8 percent slopes

Map Unit Setting
National map unit symbol: clhn
Elevation: 1,900 to 6,000 feet
Mean annual precipitation: 10 to 13 inches
Mean annual air temperature: 37 to 48 degrees F
Frost-free period: 110 to 135 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Mcrae and similar soils: 50 percent
Havre and similar soils: 45 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Mcrae

Setting
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy alluvium

Typical profile
A - 0 to 4 inches: loam
Bw - 4 to 10 inches: clay loam
Bk - 10 to 39 inches: clay loam
C - 39 to 60 inches: clay loam

Properties and qualities
Slope: 4 to 8 percent
Depth to restrictive feature: More than 80 inches
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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 4.0 mmhos/cm)
Available water storage in profile: High (about 10.3 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: Silty (si) rru 58a-e 10-14" p.z. (R058AE001MT)

Description of Havre

Setting
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
A - 0 to 7 inches: loam
C1 - 7 to 39 inches: stratified fine sandy loam to clay loam
C2 - 39 to 60 inches: stratified fine sandy loam to clay loam

Properties and qualities
Slope: 4 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: 5 percent
Salinity, maximum in profile: Nonsaline to slightly saline (2.0 to 8.0 mmhos/cm)
Available water storage in profile: High (about 9.7 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: Silty (si) rru 58a-e 10-14" p.z. (R058AE001MT)

Minor Components

Cherry
Percent of map unit: 3 percent
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey (cy) rru 58a-e 10-14" p.z. (R058AE002MT)
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Lohmiller
Percent of map unit: 2 percent
Landform: Stream terraces
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey (cy) rru 58a-e 10-14" p.z. (R058AE002MT)

Ms—Midway clay loam, 15 to 35 percent slopes

Map Unit Setting
National map unit symbol: clhq
Elevation: 1,900 to 4,500 feet
Mean annual precipitation: 10 to 13 inches
Mean annual air temperature: 39 to 48 degrees F
Frost-free period: 110 to 135 days
Farmland classification: Not prime farmland

Map Unit Composition
Midway and similar soils: 70 percent
Minor components: 30 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Midway

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Residuum weathered from mudstone

Typical profile
A - 0 to 2 inches: clay loam
C - 2 to 16 inches: clay
Cr - 16 to 60 inches: bedrock

Properties and qualities
Slope: 15 to 35 percent
Depth to restrictive feature: 10 to 20 inches to paralithic 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
Calcium carbonate, maximum in profile: 10 percent
Available water storage in profile: Very low (about 2.8 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: Clayey-steep (cystp) rru 58a-e 10-14" p.z. (R058AE005MT)

Minor Components

Bainville
Percent of map unit: 8 percent
Landform: Hills
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty-steep (sistp) rru 58a-e 10-14" p.z. (R058AE004MT)

Mcrae
Percent of map unit: 6 percent
Landform: Hills
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty (si) rru 58a-e 10-14" p.z. (R058AE001MT)

Cherry
Percent of map unit: 6 percent
Landform: Hills
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey (cy) rru 58a-e 10-14" p.z. (R058AE002MT)

Nunn
Percent of map unit: 4 percent
Landform: Hills
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey (cy) rru 58a-e 10-14" p.z. (R058AE002MT)

Lohmiller
Percent of map unit: 3 percent
Landform: Stream terraces
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey-steep (cystp) rru 58a-e 10-14" p.z. (R058AE005MT)

Rock outcrop
Percent of map unit: 3 percent
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Mt—Midway-Bainville complex

Map Unit Setting
National map unit symbol: clhr
Elevation: 1,900 to 6,000 feet
Mean annual precipitation: 10 to 13 inches
Mean annual air temperature: 37 to 50 degrees F
Frost-free period: 110 to 135 days
Farmland classification: Not prime farmland

Map Unit Composition
Midway and similar soils: 50 percent
Bainville and similar soils: 35 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Midway

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Residuum weathered from mudstone

Typical profile
A - 0 to 2 inches: clay loam
C - 2 to 16 inches: clay
Cr - 16 to 60 inches: bedrock

Properties and qualities
Slope: 30 to 65 percent
Depth to restrictive feature: 10 to 20 inches to paralithic 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
Calcium carbonate, maximum in profile: 10 percent
Available water storage in profile: Very low (about 2.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: Clayey-steep (cystp) rru 58a-e 10-14" p.z. (R058AE005MT)
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Description of Bainville

Setting
Landform: Hills
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Residuum weathered from sandstone and siltstone

Typical profile
A - 0 to 3 inches: loam
C - 3 to 22 inches: silt loam
Cr - 22 to 60 inches: weathered bedrock

Properties and qualities
Slope: 35 to 65 percent
Depth to restrictive feature: 20 to 40 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: 10 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 4.0 mmhos/cm)
Available water storage in profile: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: Silty-steep (sistp) rru 58a-e 10-14" p.z. (R058AE004MT)

Minor Components

Cherry
Percent of map unit: 6 percent
Landform: Hills
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey (cy) rru 58a-e 10-14" p.z. (R058AE002MT)

Mcrae
Percent of map unit: 3 percent
Landform: Hills
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty (si) rru 58a-e 10-14" p.z. (R058AE001MT)

Travessilla
Percent of map unit: 3 percent
Landform: Hills
Landform position (three-dimensional): Crest
Down-slope shape: Linear
Across-slope shape: Linear
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Tullock
Percent of map unit: 2 percent
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Sandy-steep (systp) rru 58a-e 10-14" p.z. (R058AE006MT)

Havre
Percent of map unit: 1 percent
Landform: Flood plains
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty (si) rru 58a-e 10-14" p.z. (R058AE001MT)

Mu—Midway-Nihill gravelly loam

Map Unit Setting
National map unit symbol: clhs
Elevation: 1,900 to 4,700 feet
Mean annual precipitation: 10 to 13 inches
Mean annual air temperature: 39 to 45 degrees F
Frost-free period: 110 to 135 days
Farmland classification: Not prime farmland

Map Unit Composition
Midway and similar soils: 60 percent
Nihill and similar soils: 25 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Midway

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Residuum weathered from mudstone

Typical profile
A - 0 to 2 inches: clay loam
C - 2 to 16 inches: clay
Cr - 16 to 60 inches: bedrock

Properties and qualities
Slope: 25 to 50 percent
Depth to restrictive feature: 10 to 20 inches to paralithic bedrock
Natural drainage class: Well drained
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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
Calcium carbonate, maximum in profile: 10 percent
Available water storage in profile: Very low (about 2.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: Clayey-steep (cystp) rru 58a-e 10-14" p.z. (R058AE005MT)

Description of Nihill

Setting
Landform: Hillslopes
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Gravelly alluvium

Typical profile
A - 0 to 8 inches: gravelly loam
C - 8 to 40 inches: very gravelly loam
2C - 40 to 60 inches: stratified extremely gravelly sandy loam to very gravelly loam

Properties and qualities
Slope: 25 to 50 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 (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Low (about 5.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: B
Ecological site: Silty-steep (sistp) rru 58a-e 10-14" p.z. (R058AE004MT)

Minor Components

Bainville
Percent of map unit: 10 percent
Landform: Hills
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Shallow (sw) rru 58a-e 10-14" p.z. (R058AE019MT)

Rock outcrop
Percent of map unit: 5 percent
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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.

Building Site Development

Building site development interpretations are designed to be used as tools for
evaluating soil suitability and identifying soil limitations for various construction
purposes. As part of the interpretation process, the rating applies to each soil in its
described condition and does not consider present land use. Example interpretations
can include corrosion of concrete and steel, shallow excavations, dwellings with and
without basements, small commercial buildings, local roads and streets, and lawns
and landscaping.

Shallow Excavations (Hysham Rest Area)

Shallow excavations are trenches or holes dug to a maximum depth of 5 or 6 feet for
graves, utility lines, open ditches, or other purposes. The ratings are based on the soil
properties that influence the ease of digging and the resistance to sloughing. Depth
to bedrock or a cemented pan, hardness of bedrock or a cemented pan, the amount
of large stones, and dense layers influence the ease of digging, filling, and compacting.
Depth to the seasonal high water table, flooding, and ponding may restrict the period
when excavations can be made. Slope influences the ease of using machinery. Soil
texture, depth to the water table, and linear extensibility (shrink-swell potential)
influence the resistance to sloughing.

The ratings are both verbal and numerical. Rating class terms indicate the extent to
which the soils are limited by all of the soil features that affect the specified use. "Not
limited" indicates that the soil has features that are very favorable for the specified
use. Good performance and very low maintenance can be expected. "Somewhat
limited" indicates that the soil has features that are moderately favorable for the
specified use. The limitations can be overcome or minimized by special planning,
design, or installation. Fair performance and moderate maintenance can be expected.
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"Very limited" indicates that the soil has one or more features that are unfavorable for
the specified use. The limitations generally cannot be overcome without major soil
reclamation, special design, or expensive installation procedures. Poor performance
and high maintenance can be expected.

Numerical ratings indicate the severity of individual limitations. The ratings are shown
as decimal fractions ranging from 0.01 to 1.00. They indicate gradations between the
point at which a soil feature has the greatest negative impact on the use (1.00) and
the point at which the soil feature is not a limitation (0.00).

The map unit components listed for each map unit in the accompanying Summary by
Map Unit table in Web Soil Survey or the Aggregation Report in Soil Data Viewer are
determined by the aggregation method chosen. An aggregated rating class is shown
for each map unit. The components listed for each map unit are only those that have
the same rating class as listed for the map unit. The percent composition of each
component in a particular map unit is presented to help the user better understand the
percentage of each map unit that has the rating presented.

Other components with different ratings may be present in each map unit. The ratings
for all components, regardless of the map unit aggregated rating, can be viewed by
generating the equivalent report from the Soil Reports tab in Web Soil Survey or from
the Soil Data Mart site. Onsite investigation may be needed to validate these
interpretations and to confirm the identity of the soil on a given site.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

Very limited

Somewhat limited

Not limited

Not rated or not available

Soil Rating Lines
Very limited

Somewhat limited

Not limited

Not rated or not available

Soil Rating Points
Very limited

Somewhat limited

Not limited

Not rated or not available

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 1:20,000.

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:  http://websoilsurvey.nrcs.usda.gov
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:  Treasure County, Montana
Survey Area Data:  Version 11, Dec 4, 2013

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Jul 12, 2011—Jul 29,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Tables—Shallow Excavations (Hysham Rest Area)

Shallow Excavations— Summary by Map Unit — Treasure County, Montana (MT103)

Map unit symbol Map unit name Rating Component
name (percent)

Rating reasons
(numeric values)

Acres in AOI Percent of AOI

Fo Fort Collins loam,
1 to 4 percent
slopes

Somewhat limited Fort Collins (90%) Dusty (0.33) 5.8 7.0%

Unstable
excavation
walls (0.01)

Arvada (5%) Unstable
excavation
walls (0.51)

Dusty (0.40)

Beckton (5%) Unstable
excavation
walls (0.51)

Dusty (0.42)

Too clayey (0.13)

Ho Havre and
Lohmiller soils

Somewhat limited Harlem (30%) Flooding (0.60) 10.8 13.1%

Dusty (0.31)

Too clayey (0.13)

Unstable
excavation
walls (0.01)

Havre (30%) Flooding (0.60)

Dusty (0.16)

Unstable
excavation
walls (0.01)

Havre (30%) Flooding (0.60)

Dusty (0.21)

Unstable
excavation
walls (0.01)

Havre (3%) Flooding (0.80)

Dusty (0.14)

Unstable
excavation
walls (0.01)

Ml McRae-Bainville
loams, 8 to 20
percent slopes

Somewhat limited McRae (65%) Slope (0.96) 12.5 15.2%

Dusty (0.34)

Unstable
excavation
walls (0.01)

Bainville (25%) Slope (0.96)

Depth to soft
bedrock (0.79)
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Shallow Excavations— Summary by Map Unit — Treasure County, Montana (MT103)

Map unit symbol Map unit name Rating Component
name (percent)

Rating reasons
(numeric values)

Acres in AOI Percent of AOI

Dusty (0.50)

Unstable
excavation
walls (0.01)

Cherry (4%) Dusty (0.24)

Unstable
excavation
walls (0.01)

Lohmiller (4%) Slope (0.63)

Dusty (0.25)

Unstable
excavation
walls (0.01)

Havre (2%) Dusty (0.15)

Unstable
excavation
walls (0.01)

Mo McRae and
Havre loams, 1
to 4 percent
slopes

Somewhat limited McRae (50%) Dusty (0.34) 14.7 17.9%

Unstable
excavation
walls (0.01)

Havre (45%) Dusty (0.17)

Unstable
excavation
walls (0.01)

Lohmiller (5%) Dusty (0.19)

Unstable
excavation
walls (0.01)

Mp McRae and
Havre loams, 4
to 8 percent
slopes

Somewhat limited McRae (50%) Dusty (0.34) 16.6 20.1%

Unstable
excavation
walls (0.01)

Havre (45%) Dusty (0.32)

Unstable
excavation
walls (0.01)

Cherry (3%) Dusty (0.24)

Unstable
excavation
walls (0.01)

Lohmiller (2%) Dusty (0.19)

Unstable
excavation
walls (0.01)

Ms Midway clay
loam, 15 to 35
percent slopes

Very limited Midway (70%) Depth to soft
bedrock (1.00)

6.9 8.4%
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Shallow Excavations— Summary by Map Unit — Treasure County, Montana (MT103)

Map unit symbol Map unit name Rating Component
name (percent)

Rating reasons
(numeric values)

Acres in AOI Percent of AOI

Slope (1.00)

Unstable
excavation
walls (0.51)

Dusty (0.41)

Bainville (8%) Depth to soft
bedrock (1.00)

Slope (1.00)

Dusty (0.24)

Unstable
excavation
walls (0.01)

Lohmiller (3%) Slope (1.00)

Dusty (0.25)

Unstable
excavation
walls (0.01)

Mt Midway-Bainville
complex

Very limited Midway (50%) Depth to soft
bedrock (1.00)

10.3 12.6%

Slope (1.00)

Unstable
excavation
walls (0.51)

Dusty (0.41)

Bainville (35%) Slope (1.00)

Depth to soft
bedrock (0.97)

Dusty (0.50)

Unstable
excavation
walls (0.01)

Travessilla (3%) Depth to hard
bedrock (1.00)

Slope (1.00)

Dusty (0.05)

Unstable
excavation
walls (0.01)

Tullock (2%) Slope (1.00)

Depth to soft
bedrock (0.64)

Unstable
excavation
walls (0.01)

Dusty (0.00)
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Shallow Excavations— Summary by Map Unit — Treasure County, Montana (MT103)

Map unit symbol Map unit name Rating Component
name (percent)

Rating reasons
(numeric values)

Acres in AOI Percent of AOI

Mu Midway-Nihill
gravelly loam

Very limited Midway (60%) Depth to soft
bedrock (1.00)

4.6 5.6%

Slope (1.00)

Unstable
excavation
walls (0.51)

Dusty (0.41)

Nihill (25%) Slope (1.00)

Dusty (0.22)

Unstable
excavation
walls (0.01)

Bainville (10%) Depth to soft
bedrock (1.00)

Slope (1.00)

Dusty (0.24)

Unstable
excavation
walls (0.01)

Totals for Area of Interest 82.3 100.0%

Shallow Excavations— Summary by Rating Value

Rating Acres in AOI Percent of AOI

Somewhat limited 60.4 73.4%

Very limited 21.9 26.6%

Totals for Area of Interest 82.3 100.0%

Rating Options—Shallow Excavations (Hysham Rest Area)

Aggregation Method:  Dominant Condition

Aggregation is the process by which a set of component attribute values is reduced
to a single value that represents the map unit as a whole.

A map unit is typically composed of one or more "components". A component is either
some type of soil or some nonsoil entity, e.g., rock outcrop. For the attribute being
aggregated, the first step of the aggregation process is to derive one attribute value
for each of a map unit's components. From this set of component attributes, the next
step of the aggregation process derives a single value that represents the map unit
as a whole. Once a single value for each map unit is derived, a thematic map for soil
map units can be rendered. Aggregation must be done because, on any soil map, map
units are delineated but components are not.

For each of a map unit's components, a corresponding percent composition is
recorded. A percent composition of 60 indicates that the corresponding component
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typically makes up approximately 60% of the map unit. Percent composition is a critical
factor in some, but not all, aggregation methods.

The aggregation method "Dominant Condition" first groups like attribute values for the
components in a map unit. For each group, percent composition is set to the sum of
the percent composition of all components participating in that group. These groups
now represent "conditions" rather than components. The attribute value associated
with the group with the highest cumulative percent composition is returned. If more
than one group shares the highest cumulative percent composition, the corresponding
"tie-break" rule determines which value should be returned. The "tie-break" rule
indicates whether the lower or higher group value should be returned in the case of a
percent composition tie. The result returned by this aggregation method represents
the dominant condition throughout the map unit only when no tie has occurred.

Component Percent Cutoff:  None Specified

Components whose percent composition is below the cutoff value will not be
considered. If no cutoff value is specified, all components in the database will be
considered. The data for some contrasting soils of minor extent may not be in the
database, and therefore are not considered.

Tie-break Rule:  Higher

The tie-break rule indicates which value should be selected from a set of multiple
candidate values, or which value should be selected in the event of a percent
composition tie.

Construction Materials

Construction materials interpretations are tools designed to provide guidance to users
in selecting a site for potential source of various materials. Individual soils or groups
of soils may be selected as a potential source because they are close at hand, are the
only source available, or they meets some or all of the physical or chemical properties
required for the intended application. Example interpretations include roadfill, sand
and gravel, topsoil and reclamation material.

Gravel Source (Hysham Rest Area)

Gravel consists of natural aggregates (2 to 75 millimeters in diameter) suitable for
commercial use with a minimum of processing. It is used in many kinds of construction.
Specifications for each use vary widely. Only the probability of finding material in
suitable quantity is evaluated. The suitability of the material for specific purposes is
not evaluated, nor are factors that affect excavation of the material.

The properties used to evaluate the soil as a source of gravel are gradation of grain
sizes (as indicated by the Unified classification of the soil), the thickness of suitable
material, and the content of rock fragments. If the bottom layer of the soil contains
gravel, the soil is considered a likely source regardless of thickness. The assumption
is that the gravel layer below the depth of observation exceeds the minimum thickness.
The ratings are for the whole soil, from the surface to a depth of about 6 feet. Coarse
fragments of soft bedrock, such as shale and siltstone, are not considered to be gravel.
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The soils are rated "good," "fair," or "poor" as potential sources of gravel. A rating of
"good" or "fair" means that the source material is likely to be in or below the soil. The
bottom layer and the thickest layer of the soils are assigned numerical ratings. These
ratings indicate the likelihood that the layer is a source of gravel. The number 0.00
indicates that the layer is a poor source. The number 1.00 indicates that the layer is
a good source. A number between 0.00 and 1.00 indicates the degree to which the
layer is a likely source.

The map unit components listed for each map unit in the accompanying Summary by
Map Unit table in Web Soil Survey or the Aggregation Report in Soil Data Viewer are
determined by the aggregation method chosen. An aggregated rating class is shown
for each map unit. The components listed for each map unit are only those that have
the same rating class as listed for the map unit. The percent composition of each
component in a particular map unit is presented to help the user better understand the
percentage of each map unit that has the rating presented.

Other components with different ratings may be present in each map unit. The ratings
for all components, regardless of the map unit aggregated rating, can be viewed by
generating the equivalent report from the Soil Reports tab in Web Soil Survey or from
the Soil Data Mart site. Onsite investigation may be needed to validate these
interpretations and to confirm the identity of the soil on a given site.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

Poor

Fair

Good

Not rated or not available

Soil Rating Lines
Poor

Fair

Good

Not rated or not available

Soil Rating Points
Poor

Fair

Good

Not rated or not available

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 1:20,000.

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:  http://websoilsurvey.nrcs.usda.gov
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:  Treasure County, Montana
Survey Area Data:  Version 11, Dec 4, 2013

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Jul 12, 2011—Jul 29,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Tables—Gravel Source (Hysham Rest Area)

Gravel Source— Summary by Map Unit — Treasure County, Montana (MT103)

Map unit symbol Map unit name Rating Component
name (percent)

Rating reasons
(numeric values)

Acres in AOI Percent of AOI

Fo Fort Collins loam,
1 to 4 percent
slopes

Poor Fort Collins (90%) Bottom layer
(0.00)

5.8 7.0%

Thickest layer
(0.00)

Arvada (5%) Bottom layer
(0.00)

Thickest layer
(0.00)

Beckton (5%) Bottom layer
(0.00)

Thickest layer
(0.00)

Ho Havre and
Lohmiller soils

Poor Harlem (30%) Bottom layer
(0.00)

10.8 13.1%

Thickest layer
(0.00)

Havre (30%) Bottom layer
(0.00)

Thickest layer
(0.00)

Havre (30%) Bottom layer
(0.00)

Thickest layer
(0.00)

Bowdoin (4%) Bottom layer
(0.00)

Thickest layer
(0.00)

Havre (3%) Bottom layer
(0.00)

Thickest layer
(0.00)

Ml McRae-Bainville
loams, 8 to 20
percent slopes

Poor McRae (65%) Bottom layer
(0.00)

12.5 15.2%

Thickest layer
(0.00)

Bainville (25%) Bottom layer
(0.00)

Thickest layer
(0.00)

Cherry (4%) Bottom layer
(0.00)

Thickest layer
(0.00)
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Gravel Source— Summary by Map Unit — Treasure County, Montana (MT103)

Map unit symbol Map unit name Rating Component
name (percent)

Rating reasons
(numeric values)

Acres in AOI Percent of AOI

Lohmiller (4%) Bottom layer
(0.00)

Thickest layer
(0.00)

Havre (2%) Bottom layer
(0.00)

Thickest layer
(0.00)

Mo McRae and
Havre loams, 1
to 4 percent
slopes

Poor McRae (50%) Bottom layer
(0.00)

14.7 17.9%

Thickest layer
(0.00)

Havre (45%) Bottom layer
(0.00)

Thickest layer
(0.00)

Lohmiller (5%) Bottom layer
(0.00)

Thickest layer
(0.00)

Mp McRae and
Havre loams, 4
to 8 percent
slopes

Poor McRae (50%) Bottom layer
(0.00)

16.6 20.1%

Thickest layer
(0.00)

Havre (45%) Bottom layer
(0.00)

Thickest layer
(0.00)

Cherry (3%) Bottom layer
(0.00)

Thickest layer
(0.00)

Lohmiller (2%) Bottom layer
(0.00)

Thickest layer
(0.00)

Ms Midway clay
loam, 15 to 35
percent slopes

Poor Midway (70%) Bottom layer
(0.00)

6.9 8.4%

Thickest layer
(0.00)

Bainville (8%) Bottom layer
(0.00)

Thickest layer
(0.00)

Cherry (6%) Bottom layer
(0.00)

Thickest layer
(0.00)

Custom Soil Resource Report

41



Gravel Source— Summary by Map Unit — Treasure County, Montana (MT103)

Map unit symbol Map unit name Rating Component
name (percent)

Rating reasons
(numeric values)

Acres in AOI Percent of AOI

McRae (6%) Bottom layer
(0.00)

Thickest layer
(0.00)

Nunn (4%) Bottom layer
(0.00)

Thickest layer
(0.00)

Lohmiller (3%) Bottom layer
(0.00)

Thickest layer
(0.00)

Mt Midway-Bainville
complex

Poor Midway (50%) Bottom layer
(0.00)

10.3 12.6%

Thickest layer
(0.00)

Bainville (35%) Bottom layer
(0.00)

Thickest layer
(0.00)

Cherry (6%) Bottom layer
(0.00)

Thickest layer
(0.00)

Travessilla (3%) Bottom layer
(0.00)

Thickest layer
(0.00)

McRae (3%) Bottom layer
(0.00)

Thickest layer
(0.00)

Tullock (2%) Bottom layer
(0.00)

Thickest layer
(0.00)

Havre (1%) Bottom layer
(0.00)

Thickest layer
(0.00)

Mu Midway-Nihill
gravelly loam

Poor Midway (60%) Bottom layer
(0.00)

4.6 5.6%

Thickest layer
(0.00)

Nihill (25%) Bottom layer
(0.00)

Thickest layer
(0.00)
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Gravel Source— Summary by Map Unit — Treasure County, Montana (MT103)

Map unit symbol Map unit name Rating Component
name (percent)

Rating reasons
(numeric values)

Acres in AOI Percent of AOI

Bainville (10%) Bottom layer
(0.00)

Thickest layer
(0.00)

Totals for Area of Interest 82.3 100.0%

Gravel Source— Summary by Rating Value

Rating Acres in AOI Percent of AOI

Poor 82.3 100.0%

Totals for Area of Interest 82.3 100.0%

Rating Options—Gravel Source (Hysham Rest Area)

Aggregation Method:  Dominant Condition

Aggregation is the process by which a set of component attribute values is reduced
to a single value that represents the map unit as a whole.

A map unit is typically composed of one or more "components". A component is either
some type of soil or some nonsoil entity, e.g., rock outcrop. For the attribute being
aggregated, the first step of the aggregation process is to derive one attribute value
for each of a map unit's components. From this set of component attributes, the next
step of the aggregation process derives a single value that represents the map unit
as a whole. Once a single value for each map unit is derived, a thematic map for soil
map units can be rendered. Aggregation must be done because, on any soil map, map
units are delineated but components are not.

For each of a map unit's components, a corresponding percent composition is
recorded. A percent composition of 60 indicates that the corresponding component
typically makes up approximately 60% of the map unit. Percent composition is a critical
factor in some, but not all, aggregation methods.

The aggregation method "Dominant Condition" first groups like attribute values for the
components in a map unit. For each group, percent composition is set to the sum of
the percent composition of all components participating in that group. These groups
now represent "conditions" rather than components. The attribute value associated
with the group with the highest cumulative percent composition is returned. If more
than one group shares the highest cumulative percent composition, the corresponding
"tie-break" rule determines which value should be returned. The "tie-break" rule
indicates whether the lower or higher group value should be returned in the case of a
percent composition tie. The result returned by this aggregation method represents
the dominant condition throughout the map unit only when no tie has occurred.

Component Percent Cutoff:  None Specified

Components whose percent composition is below the cutoff value will not be
considered. If no cutoff value is specified, all components in the database will be
considered. The data for some contrasting soils of minor extent may not be in the
database, and therefore are not considered.
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Tie-break Rule:  Lower

The tie-break rule indicates which value should be selected from a set of multiple
candidate values, or which value should be selected in the event of a percent
composition tie.

Sanitary Facilities

Sanitary Facilities interpretations are tools designed to guide the user in site selection
for the safe disposal of sewage and solid waste. Example interpretations include septic
tank absorption fields, sewage lagoons, and sanitary landfills.

Septic Tank Absorption Fields (Hysham Rest Area)

Septic tank absorption fields are areas in which effluent from a septic tank is distributed
into the soil through subsurface tiles or perforated pipe. Only that part of the soil
between depths of 24 and 60 inches is evaluated. The ratings are based on the soil
properties that affect absorption of the effluent, construction and maintenance of the
system, and public health. Saturated hydraulic conductivity (Ksat), depth to a water
table, ponding, depth to bedrock or a cemented pan, and flooding affect absorption of
the effluent. Stones and boulders, ice, and bedrock or a cemented pan interfere with
installation. Subsidence interferes with installation and maintenance. Excessive slope
may cause lateral seepage and surfacing of the effluent in downslope areas.

Some soils are underlain by loose sand and gravel or fractured bedrock at a depth of
less than 4 feet below the distribution lines. In these soils the absorption field may not
adequately filter the effluent, particularly when the system is new. As a result, the
ground water may become contaminated.

The ratings are both verbal and numerical. Rating class terms indicate the extent to
which the soils are limited by all of the soil features that affect the specified use. "Not
limited" indicates that the soil has features that are very favorable for the specified
use. Good performance and very low maintenance can be expected. "Somewhat
limited" indicates that the soil has features that are moderately favorable for the
specified use. The limitations can be overcome or minimized by special planning,
design, or installation. Fair performance and moderate maintenance can be expected.
"Very limited" indicates that the soil has one or more features that are unfavorable for
the specified use. The limitations generally cannot be overcome without major soil
reclamation, special design, or expensive installation procedures. Poor performance
and high maintenance can be expected.

Numerical ratings indicate the severity of individual limitations. The ratings are shown
as decimal fractions ranging from 0.01 to 1.00. They indicate gradations between the
point at which a soil feature has the greatest negative impact on the use (1.00) and
the point at which the soil feature is not a limitation (0.00).

The map unit components listed for each map unit in the accompanying Summary by
Map Unit table in Web Soil Survey or the Aggregation Report in Soil Data Viewer are
determined by the aggregation method chosen. An aggregated rating class is shown
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for each map unit. The components listed for each map unit are only those that have
the same rating class as listed for the map unit. The percent composition of each
component in a particular map unit is presented to help the user better understand the
percentage of each map unit that has the rating presented.

Other components with different ratings may be present in each map unit. The ratings
for all components, regardless of the map unit aggregated rating, can be viewed by
generating the equivalent report from the Soil Reports tab in Web Soil Survey or from
the Soil Data Mart site. Onsite investigation may be needed to validate these
interpretations and to confirm the identity of the soil on a given site.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

Very limited

Somewhat limited

Not limited

Not rated or not available

Soil Rating Lines
Very limited

Somewhat limited

Not limited

Not rated or not available

Soil Rating Points
Very limited

Somewhat limited

Not limited

Not rated or not available

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 1:20,000.

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:  http://websoilsurvey.nrcs.usda.gov
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:  Treasure County, Montana
Survey Area Data:  Version 11, Dec 4, 2013

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Jul 12, 2011—Jul 29,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Tables—Septic Tank Absorption Fields (Hysham Rest Area)

Septic Tank Absorption Fields— Summary by Map Unit — Treasure County, Montana (MT103)

Map unit symbol Map unit name Rating Component
name (percent)

Rating reasons
(numeric values)

Acres in AOI Percent of AOI

Fo Fort Collins loam,
1 to 4 percent
slopes

Somewhat limited Fort Collins (90%) Slow water
movement
(0.50)

5.8 7.0%

Ho Havre and
Lohmiller soils

Very limited Harlem (30%) Flooding (1.00) 10.8 13.1%

Slow water
movement
(1.00)

Havre (30%) Flooding (1.00)

Slow water
movement
(0.50)

Havre (30%) Flooding (1.00)

Slow water
movement
(0.50)

Bowdoin (4%) Slow water
movement
(1.00)

Flooding (0.40)

Glendive (3%) Filtering capacity
(1.00)

Flooding (0.40)

Havre (3%) Flooding (1.00)

Slow water
movement
(0.50)

Ml McRae-Bainville
loams, 8 to 20
percent slopes

Somewhat limited McRae (65%) Slope (0.96) 12.5 15.2%

Slow water
movement
(0.50)

Cherry (4%) Slow water
movement
(0.50)

Lohmiller (4%) Slope (0.63)

Slow water
movement
(0.50)

Havre (2%) Slow water
movement
(0.50)

Flooding (0.40)

Mo McRae and
Havre loams, 1
to 4 percent
slopes

Somewhat limited McRae (50%) Slow water
movement
(0.50)

14.7 17.9%
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Septic Tank Absorption Fields— Summary by Map Unit — Treasure County, Montana (MT103)

Map unit symbol Map unit name Rating Component
name (percent)

Rating reasons
(numeric values)

Acres in AOI Percent of AOI

Havre (45%) Slow water
movement
(0.50)

Lohmiller (5%) Slow water
movement
(0.50)

Mp McRae and
Havre loams, 4
to 8 percent
slopes

Somewhat limited McRae (50%) Slow water
movement
(0.50)

16.6 20.1%

Havre (45%) Slow water
movement
(0.50)

Cherry (3%) Slow water
movement
(0.50)

Lohmiller (2%) Slow water
movement
(0.50)

Ms Midway clay
loam, 15 to 35
percent slopes

Very limited Midway (70%) Depth to bedrock
(1.00)

6.9 8.4%

Slope (1.00)

Bainville (8%) Depth to bedrock
(1.00)

Slope (1.00)

Nunn (4%) Slow water
movement
(1.00)

Lohmiller (3%) Slope (1.00)

Slow water
movement
(0.50)

Mt Midway-Bainville
complex

Very limited Midway (50%) Depth to bedrock
(1.00)

10.3 12.6%

Slope (1.00)

Bainville (35%) Slope (1.00)

Depth to bedrock
(1.00)

Travessilla (3%) Depth to bedrock
(1.00)

Slope (1.00)

Tullock (2%) Slope (1.00)

Depth to bedrock
(1.00)

Filtering capacity
(1.00)

Mu Midway-Nihill
gravelly loam

Very limited Midway (60%) Depth to bedrock
(1.00)

4.6 5.6%

Slope (1.00)
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Septic Tank Absorption Fields— Summary by Map Unit — Treasure County, Montana (MT103)

Map unit symbol Map unit name Rating Component
name (percent)

Rating reasons
(numeric values)

Acres in AOI Percent of AOI

Nihill (25%) Slope (1.00)

Seepage, bottom
layer (1.00)

Slow water
movement
(0.50)

Bainville (10%) Depth to bedrock
(1.00)

Slope (1.00)

Totals for Area of Interest 82.3 100.0%

Septic Tank Absorption Fields— Summary by Rating Value

Rating Acres in AOI Percent of AOI

Somewhat limited 49.6 60.3%

Very limited 32.7 39.7%

Totals for Area of Interest 82.3 100.0%

Rating Options—Septic Tank Absorption Fields (Hysham Rest
Area)

Aggregation Method:  Dominant Condition

Aggregation is the process by which a set of component attribute values is reduced
to a single value that represents the map unit as a whole.

A map unit is typically composed of one or more "components". A component is either
some type of soil or some nonsoil entity, e.g., rock outcrop. For the attribute being
aggregated, the first step of the aggregation process is to derive one attribute value
for each of a map unit's components. From this set of component attributes, the next
step of the aggregation process derives a single value that represents the map unit
as a whole. Once a single value for each map unit is derived, a thematic map for soil
map units can be rendered. Aggregation must be done because, on any soil map, map
units are delineated but components are not.

For each of a map unit's components, a corresponding percent composition is
recorded. A percent composition of 60 indicates that the corresponding component
typically makes up approximately 60% of the map unit. Percent composition is a critical
factor in some, but not all, aggregation methods.

The aggregation method "Dominant Condition" first groups like attribute values for the
components in a map unit. For each group, percent composition is set to the sum of
the percent composition of all components participating in that group. These groups
now represent "conditions" rather than components. The attribute value associated
with the group with the highest cumulative percent composition is returned. If more
than one group shares the highest cumulative percent composition, the corresponding
"tie-break" rule determines which value should be returned. The "tie-break" rule
indicates whether the lower or higher group value should be returned in the case of a

Custom Soil Resource Report

50



percent composition tie. The result returned by this aggregation method represents
the dominant condition throughout the map unit only when no tie has occurred.

Component Percent Cutoff:  None Specified

Components whose percent composition is below the cutoff value will not be
considered. If no cutoff value is specified, all components in the database will be
considered. The data for some contrasting soils of minor extent may not be in the
database, and therefore are not considered.

Tie-break Rule:  Higher

The tie-break rule indicates which value should be selected from a set of multiple
candidate values, or which value should be selected in the event of a percent
composition tie.

Water Management

Water Management interpretations are tools for evaluating the potential of the soil in
the application of various water management practices. Example interpretations
include pond reservoir area, embankments, dikes, levees, and excavated ponds.

Subsurface Water Management, Outflow Quality
(Hysham Rest Area)

The ratings for Subsurface Water Management, Outflow Quality are based on the soil
properties that affect the capacity of the soil to convey surface and subsurface water
and on the properties that affect water quality. The properties that affect the
conveyance and water quality include salinity, sodicity, soil reaction, soil taxonomic
great group placement, gypsum content, shrink-swell potential, soil saturation, and
surface erosion.

The ratings are both verbal and numerical. Rating class terms indicate the extent to
which the soils are limited by all of the soil features that affect the specified use. "Not
limited" indicates that the soil has features that are very favorable for the specified
use. Good performance and very low maintenance can be expected. "Somewhat
limited" indicates that the soil has features that are moderately favorable for the
specified use. The limitations can be overcome or minimized by special planning,
design, or installation. Fair performance and moderate maintenance can be expected.
"Very limited" indicates that the soil has one or more features that are unfavorable for
the specified use. The limitations generally cannot be overcome without major soil
reclamation, special design, or expensive installation procedures. Poor water quality
can be expected.

Numerical ratings indicate the severity of individual limitations. The ratings are shown
as decimal fractions ranging from 0.01 to 1.00. They indicate gradations between the
point at which a soil feature has the greatest negative impact on the use (1.00) and
the point at which the soil feature is not a limitation (0.00).

The map unit components listed for each map unit in the accompanying Summary by
Map Unit table in Web Soil Survey or the Aggregation Report in Soil Data Viewer are
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determined by the aggregation method chosen. An aggregated rating class is shown
for each map unit. The components listed for each map unit are only those that have
the same rating class as that listed for the map unit. The percent composition of each
component in a particular map unit is given so that the user will realize the percentage
of each map unit that has the specified rating.

A map unit may have other components with different ratings. The ratings for all
components, regardless of the map unit aggregated rating, can be viewed by
generating the equivalent report from the Soil Reports tab in Web Soil Survey or from
the Soil Data Mart site. Onsite investigation may be needed to validate these
interpretations and to confirm the identity of the soil on a given site.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

Very limited

Somewhat limited

Not limited

Not rated or not available

Soil Rating Lines
Very limited

Somewhat limited

Not limited

Not rated or not available

Soil Rating Points
Very limited

Somewhat limited

Not limited

Not rated or not available

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 1:20,000.

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:  http://websoilsurvey.nrcs.usda.gov
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:  Treasure County, Montana
Survey Area Data:  Version 11, Dec 4, 2013

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Jul 12, 2011—Jul 29,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Tables—Subsurface Water Management, Outflow Quality
(Hysham Rest Area)

Subsurface Water Management, Outflow Quality— Summary by Map Unit — Treasure County, Montana (MT103)

Map unit symbol Map unit name Rating Component
name (percent)

Rating reasons
(numeric values)

Acres in AOI Percent of AOI

Fo Fort Collins loam,
1 to 4 percent
slopes

Somewhat limited Fort Collins (90%) Pesticide and
nutrient
movement
(0.22)

5.8 7.0%

Ho Havre and
Lohmiller soils

Somewhat limited Harlem (30%) Excess Salt
(0.06)

10.8 13.1%

Havre (30%) Pesticide and
nutrient
movement
(0.22)

Glendive (3%) Pesticide and
nutrient
movement
(0.22)

Havre (3%) Pesticide and
nutrient
movement
(0.22)

Ml McRae-Bainville
loams, 8 to 20
percent slopes

Very limited McRae (65%) Water Erosion
(1.00)

12.5 15.2%

Pesticide and
nutrient
movement
(0.22)

Bainville (25%) Water Erosion
(1.00)

Pesticide and
nutrient
movement
(0.22)

Mo McRae and
Havre loams, 1
to 4 percent
slopes

Somewhat limited McRae (50%) Pesticide and
nutrient
movement
(0.22)

14.7 17.9%

Havre (45%) Pesticide and
nutrient
movement
(0.22)

Lohmiller (5%) Pesticide and
nutrient
movement
(0.00)

Mp McRae and
Havre loams, 4
to 8 percent
slopes

Somewhat limited McRae (50%) Pesticide and
nutrient
movement
(0.22)

16.6 20.1%

Water Erosion
(0.10)
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Subsurface Water Management, Outflow Quality— Summary by Map Unit — Treasure County, Montana (MT103)

Map unit symbol Map unit name Rating Component
name (percent)

Rating reasons
(numeric values)

Acres in AOI Percent of AOI

Havre (45%) Water Erosion
(0.23)

Pesticide and
nutrient
movement
(0.22)

Cherry (3%) Pesticide and
nutrient
movement
(0.22)

Lohmiller (2%) Pesticide and
nutrient
movement
(0.00)

Ms Midway clay
loam, 15 to 35
percent slopes

Very limited Midway (70%) Water Erosion
(1.00)

6.9 8.4%

Pesticide and
nutrient
movement
(0.29)

Bainville (8%) Water Erosion
(1.00)

Pesticide and
nutrient
movement
(0.22)

Excess Salt
(0.01)

McRae (6%) Water Erosion
(1.00)

Pesticide and
nutrient
movement
(0.22)

Lohmiller (3%) Water Erosion
(1.00)

Pesticide and
nutrient
movement
(0.22)

Mt Midway-Bainville
complex

Very limited Midway (50%) Water Erosion
(1.00)

10.3 12.6%

Pesticide and
nutrient
movement
(0.29)

Bainville (35%) Water Erosion
(1.00)

Pesticide and
nutrient
movement
(0.22)
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Subsurface Water Management, Outflow Quality— Summary by Map Unit — Treasure County, Montana (MT103)

Map unit symbol Map unit name Rating Component
name (percent)

Rating reasons
(numeric values)

Acres in AOI Percent of AOI

Travessilla (3%) Water Erosion
(1.00)

Pesticide and
nutrient
movement
(0.22)

McRae (3%) Water Erosion
(1.00)

Pesticide and
nutrient
movement
(0.22)

Tullock (2%) Pesticide and
nutrient
movement
(1.00)

Water Erosion
(1.00)

Mu Midway-Nihill
gravelly loam

Very limited Midway (60%) Water Erosion
(1.00)

4.6 5.6%

Pesticide and
nutrient
movement
(0.29)

Nihill (25%) Water Erosion
(1.00)

Pesticide and
nutrient
movement
(0.22)

Bainville (10%) Water Erosion
(1.00)

Pesticide and
nutrient
movement
(0.22)

Excess Salt
(0.01)

Totals for Area of Interest 82.3 100.0%

Subsurface Water Management, Outflow Quality— Summary by Rating Value

Rating Acres in AOI Percent of AOI

Somewhat limited 47.9 58.2%

Very limited 34.4 41.8%

Totals for Area of Interest 82.3 100.0%
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Rating Options—Subsurface Water Management, Outflow Quality
(Hysham Rest Area)

Aggregation Method:  Dominant Condition

Component Percent Cutoff:  None Specified

Tie-break Rule:  Higher
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Soil Reports
The Soil Reports section includes various formatted tabular and narrative reports
(tables) containing data for each selected soil map unit and each component of each
unit. No aggregation of data has occurred as is done in reports in the Soil Properties
and Qualities and Suitabilities and Limitations sections.

The reports contain soil interpretive information as well as basic soil properties and
qualities. A description of each report (table) is included.

Sanitary Facilities

This folder contains a collection of tabular reports that present soil interpretations
related to sanitary facilities. The reports (tables) include all selected map units and
components for each map unit, limiting features and interpretive ratings. Sanitary
facilities interpretations are tools designed to guide the user in site selection for the
safe disposal of sewage and solid waste. Example interpretations include septic tank
absorption fields, sewage lagoons, and sanitary landfills.

Sewage Disposal (Hysham Rest Area)

This table shows the degree and kind of soil limitations that affect septic tank
absorption fields and sewage lagoons. The ratings are both verbal and numerical.
Rating class terms indicate the extent to which the soils are limited by all of the soil
features that affect these uses. Not limited indicates that the soil has features that are
very favorable for the specified use. Good performance and very low maintenance
can be expected. Somewhat limited indicates that the soil has features that are
moderately favorable for the specified use. The limitations can be overcome or
minimized by special planning, design, or installation. Fair performance and moderate
maintenance can be expected. Very limited indicates that the soil has one or more
features that are unfavorable for the specified use. The limitations generally cannot
be overcome without major soil reclamation, special design, or expensive installation
procedures. Poor performance and high maintenance can be expected.

Numerical ratings in the table indicate the severity of individual limitations. The ratings
are shown as decimal fractions ranging from 0.01 to 1.00. They indicate gradations
between the point at which a soil feature has the greatest negative impact on the use
(1.00) and the point at which the soil feature is not a limitation (0.00).

Septic tank absorption fields are areas in which effluent from a septic tank is distributed
into the soil through subsurface tiles or perforated pipe. Only that part of the soil
between depths of 24 and 72 inches or between a depth of 24 inches and a restrictive
layer is evaluated. The ratings are based on the soil properties that affect absorption
of the effluent, construction and maintenance of the system, and public health.
Saturated hydraulic conductivity (Ksat), depth to a water table, ponding, depth to
bedrock or a cemented pan, and flooding affect absorption of the effluent. Stones and
boulders, ice, and bedrock or a cemented pan interfere with installation. Subsidence
interferes with installation and maintenance. Excessive slope may cause lateral
seepage and surfacing of the effluent in downslope areas.
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Some soils are underlain by loose sand and gravel or fractured bedrock at a depth of
less than 4 feet below the distribution lines. In these soils the absorption field may not
adequately filter the effluent, particularly when the system is new. As a result, the
ground water may become contaminated.

Sewage lagoons are shallow ponds constructed to hold sewage while aerobic bacteria
decompose the solid and liquid wastes. Lagoons should have a nearly level floor
surrounded by cut slopes or embankments of compacted soil. Nearly impervious soil
material for the lagoon floor and sides is required to minimize seepage and
contamination of ground water. Considered in the ratings are slope, saturated
hydraulic conductivity (Ksat), depth to a water table, ponding, depth to bedrock or a
cemented pan, flooding, large stones, and content of organic matter.

Saturated hydraulic conductivity (Ksat) is a critical property affecting the suitability for
sewage lagoons. Most porous soils eventually become sealed when they are used as
sites for sewage lagoons. Until sealing occurs, however, the hazard of pollution is
severe. Soils that have a Ksat rate of more than 14 micrometers per second are too
porous for the proper functioning of sewage lagoons. In these soils, seepage of the
effluent can result in contamination of the ground water. Ground-water contamination
is also a hazard if fractured bedrock is within a depth of 40 inches, if the water table
is high enough to raise the level of sewage in the lagoon, or if floodwater overtops the
lagoon.

A high content of organic matter is detrimental to proper functioning of the lagoon
because it inhibits aerobic activity. Slope, bedrock, and cemented pans can cause
construction problems, and large stones can hinder compaction of the lagoon floor. If
the lagoon is to be uniformly deep throughout, the slope must be gentle enough and
the soil material must be thick enough over bedrock or a cemented pan to make land
smoothing practical.

Information in this table is intended for land use planning, for evaluating land use
alternatives, and for planning site investigations prior to design and construction. The
information, however, has limitations. For example, estimates and other data generally
apply only to that part of the soil between the surface and a depth of 5 to 7 feet.
Because of the map scale, small areas of different soils may be included within the
mapped areas of a specific soil.

The information is not site specific and does not eliminate the need for onsite
investigation of the soils or for testing and analysis by personnel experienced in the
design and construction of engineering works.

Government ordinances and regulations that restrict certain land uses or impose
specific design criteria were not considered in preparing the information in this table.
Local ordinances and regulations should be considered in planning, in site selection,
and in design.

Report—Sewage Disposal (Hysham Rest Area)

[Onsite investigation may be needed to validate the interpretations in this table and to
confirm the identity of the soil on a given site. The numbers in the value columns range
from 0.01 to 1.00. The larger the value, the greater the potential limitation. The table
shows only the top five limitations for any given soil. The soil may have additional
limitations]
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Sewage Disposal–Treasure County, Montana

Map symbol and soil name Pct. of
map unit

Septic tank absorption fields Sewage lagoons

Rating class and limiting
features

Value Rating class and limiting
features

Value

Fo—Fort Collins loam, 1 to 4
percent slopes

Fort collins 90 Somewhat limited Somewhat limited

Slow water movement 0.50 Seepage 0.50

Slope 0.08

Arvada 5 Very limited Not limited

Slow water movement 1.00

Beckton 5 Very limited Not limited

Slow water movement 1.00

Ho—Havre and Lohmiller soils

Harlem 30 Very limited Very limited

Flooding 1.00 Flooding 1.00

Slow water movement 1.00

Havre 30 Very limited Very limited

Flooding 1.00 Flooding 1.00

Slow water movement 0.50 Seepage 0.50

Havre 30 Very limited Very limited

Flooding 1.00 Flooding 1.00

Slow water movement 0.50 Seepage 0.50

Bowdoin 4 Very limited Somewhat limited

Slow water movement 1.00 Flooding 0.40

Flooding 0.40

Glendive 3 Very limited Very limited

Filtering capacity 1.00 Seepage 1.00

Flooding 0.40 Flooding 0.40

Havre 3 Very limited Very limited

Flooding 1.00 Flooding 1.00

Slow water movement 0.50 Seepage 0.50
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Sewage Disposal–Treasure County, Montana

Map symbol and soil name Pct. of
map unit

Septic tank absorption fields Sewage lagoons

Rating class and limiting
features

Value Rating class and limiting
features

Value

Ml—McRae-Bainville loams, 8
to 20 percent slopes

Mcrae 65 Somewhat limited Very limited

Slope 0.96 Slope 1.00

Slow water movement 0.50 Seepage 0.50

Bainville 25 Very limited Very limited

Depth to bedrock 1.00 Depth to soft bedrock 1.00

Slope 0.96 Slope 1.00

Slow water movement 0.50 Seepage 0.50

Cherry 4 Somewhat limited Somewhat limited

Slow water movement 0.50 Seepage 0.50

Lohmiller 4 Somewhat limited Very limited

Slope 0.63 Slope 1.00

Slow water movement 0.50 Seepage 0.50

Havre 2 Somewhat limited Somewhat limited

Slow water movement 0.50 Seepage 0.50

Flooding 0.40 Flooding 0.40

Mo—McRae and Havre loams,
1 to 4 percent slopes

Mcrae 50 Somewhat limited Somewhat limited

Slow water movement 0.50 Seepage 0.50

Slope 0.08

Havre 45 Somewhat limited Somewhat limited

Slow water movement 0.50 Seepage 0.50

Slope 0.08

Lohmiller 5 Somewhat limited Somewhat limited

Slow water movement 0.50 Seepage 0.50
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Sewage Disposal–Treasure County, Montana

Map symbol and soil name Pct. of
map unit

Septic tank absorption fields Sewage lagoons

Rating class and limiting
features

Value Rating class and limiting
features

Value

Mp—McRae and Havre loams,
4 to 8 percent slopes

Mcrae 50 Somewhat limited Somewhat limited

Slow water movement 0.50 Slope 0.92

Seepage 0.50

Havre 45 Somewhat limited Somewhat limited

Slow water movement 0.50 Slope 0.92

Seepage 0.50

Cherry 3 Somewhat limited Somewhat limited

Slow water movement 0.50 Seepage 0.50

Lohmiller 2 Somewhat limited Somewhat limited

Slow water movement 0.50 Seepage 0.50

Ms—Midway clay loam, 15 to
35 percent slopes

Midway 70 Very limited Very limited

Depth to bedrock 1.00 Depth to soft bedrock 1.00

Slope 1.00 Slope 1.00

Bainville 8 Very limited Very limited

Depth to bedrock 1.00 Depth to soft bedrock 1.00

Slope 1.00 Slope 1.00

Seepage 0.50

Cherry 6 Somewhat limited Somewhat limited

Slow water movement 0.50 Seepage 0.50

Mcrae 6 Somewhat limited Very limited

Slope 0.96 Slope 1.00

Slow water movement 0.50 Seepage 0.50

Nunn 4 Very limited Somewhat limited

Slow water movement 1.00 Slope 0.92

Lohmiller 3 Very limited Very limited

Slope 1.00 Slope 1.00

Slow water movement 0.50 Seepage 0.50

Rock outcrop 3 Not rated Not rated
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Sewage Disposal–Treasure County, Montana

Map symbol and soil name Pct. of
map unit

Septic tank absorption fields Sewage lagoons

Rating class and limiting
features

Value Rating class and limiting
features

Value

Mt—Midway-Bainville complex

Midway 50 Very limited Very limited

Depth to bedrock 1.00 Depth to soft bedrock 1.00

Slope 1.00 Slope 1.00

Bainville 35 Very limited Very limited

Slope 1.00 Depth to soft bedrock 1.00

Depth to bedrock 1.00 Slope 1.00

Seepage 0.50

Cherry 6 Somewhat limited Somewhat limited

Slow water movement 0.50 Seepage 0.50

Mcrae 3 Somewhat limited Very limited

Slope 0.96 Slope 1.00

Slow water movement 0.50 Seepage 0.50

Travessilla 3 Very limited Very limited

Depth to bedrock 1.00 Depth to hard bedrock 1.00

Slope 1.00 Slope 1.00

Tullock 2 Very limited Very limited

Slope 1.00 Depth to soft bedrock 1.00

Depth to bedrock 1.00 Slope 1.00

Filtering capacity 1.00 Seepage 1.00

Havre 1 Somewhat limited Somewhat limited

Slow water movement 0.50 Seepage 0.50

Flooding 0.40 Flooding 0.40

Mu—Midway-Nihill gravelly
loam

Midway 60 Very limited Very limited

Depth to bedrock 1.00 Depth to soft bedrock 1.00

Slope 1.00 Slope 1.00

Nihill 25 Very limited Very limited

Slope 1.00 Slope 1.00

Seepage, bottom layer 1.00 Seepage 1.00

Slow water movement 0.50

Bainville 10 Very limited Very limited

Depth to bedrock 1.00 Depth to soft bedrock 1.00

Slope 1.00 Slope 1.00

Seepage 0.50

Rock outcrop 5 Not rated Not rated
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Soil Chemical Properties

This folder contains a collection of tabular reports that present soil chemical properties.
The reports (tables) include all selected map units and components for each map unit.
Soil chemical properties are measured or inferred from direct observations in the field
or laboratory. Examples of soil chemical properties include pH, cation exchange
capacity, calcium carbonate, gypsum, and electrical conductivity.

Chemical Soil Properties (Hysham Rest Area)

This table shows estimates of some chemical characteristics and features that affect
soil behavior. These estimates are given for the layers of each soil in the survey area.
The estimates are based on field observations and on test data for these and similar
soils.

Depth to the upper and lower boundaries of each layer is indicated.

Cation-exchange capacity is the total amount of extractable cations that can be held
by the soil, expressed in terms of milliequivalents per 100 grams of soil at neutrality
(pH 7.0) or at some other stated pH value. Soils having a low cation-exchange capacity
hold fewer cations and may require more frequent applications of fertilizer than soils
having a high cation-exchange capacity. The ability to retain cations reduces the
hazard of ground-water pollution.

Effective cation-exchange capacity refers to the sum of extractable cations plus
aluminum expressed in terms of milliequivalents per 100 grams of soil. It is determined
for soils that have pH of less than 5.5.

Soil reaction is a measure of acidity or alkalinity. It is important in selecting crops and
other plants, in evaluating soil amendments for fertility and stabilization, and in
determining the risk of corrosion.

Calcium carbonate equivalent is the percent of carbonates, by weight, in the fraction
of the soil less than 2 millimeters in size. The availability of plant nutrients is influenced
by the amount of carbonates in the soil.

Gypsum is expressed as a percent, by weight, of hydrated calcium sulfates in the
fraction of the soil less than 20 millimeters in size. Gypsum is partially soluble in water.
Soils that have a high content of gypsum may collapse if the gypsum is removed by
percolating water.

Salinity is a measure of soluble salts in the soil at saturation. It is expressed as the
electrical conductivity of the saturation extract, in millimhos per centimeter at 25
degrees C. Estimates are based on field and laboratory measurements at
representative sites of nonirrigated soils. The salinity of irrigated soils is affected by
the quality of the irrigation water and by the frequency of water application. Hence,
the salinity of soils in individual fields can differ greatly from the value given in the
table. Salinity affects the suitability of a soil for crop production, the stability of soil if
used as construction material, and the potential of the soil to corrode metal and
concrete.

Sodium adsorption ratio (SAR) is a measure of the amount of sodium (Na) relative to
calcium (Ca) and magnesium (Mg) in the water extract from saturated soil paste. It is
the ratio of the Na concentration divided by the square root of one-half of the Ca + Mg
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concentration. Soils that have SAR values of 13 or more may be characterized by an
increased dispersion of organic matter and clay particles, reduced saturated hydraulic
conductivity and aeration, and a general degradation of soil structure.

Custom Soil Resource Report

66



Chemical Soil Properties–Treasure County, Montana

Map symbol and soil name Depth Cation-
exchange
capacity

Effective
cation-

exchange
capacity

Soil reaction Calcium
carbonate

Gypsum Salinity Sodium
adsorption ratio

In meq/100g meq/100g pH Pct Pct mmhos/cm

Fo—Fort Collins loam, 1 to 4 percent
slopes

Fort collins 0-4 15-20 — 6.6-7.8 0 0 0 0

4-12 20-25 — 7.4-8.4 0 0 0 0

12-60 15-20 — 7.9-9.0 5-15 0 0.0-2.0 0

Arvada 0-6 15-20 — 6.6-7.8 0 0 0.0-2.0 0

6-17 25-35 — 7.4-9.0 0 0 1.0-8.0 10-20

17-60 20-25 — 7.9-9.0 5-15 0 8.0-16.0 13-30

Beckton 0-6 20-25 — 6.6-7.8 0 0 0.0-2.0 0

6-22 25-35 — 7.4-9.0 0 0 1.0-8.0 10-20

22-60 20-25 — 7.9-9.0 5-15 0 8.0-16.0 13-30

Custom Soil Resource Report

67



Chemical Soil Properties–Treasure County, Montana

Map symbol and soil name Depth Cation-
exchange
capacity

Effective
cation-

exchange
capacity

Soil reaction Calcium
carbonate

Gypsum Salinity Sodium
adsorption ratio

In meq/100g meq/100g pH Pct Pct mmhos/cm

Ho—Havre and Lohmiller soils

Harlem 0-8 20-25 — 7.4-8.4 1-5 0 2.0-4.0 0

8-40 25-30 — 7.4-8.4 5-10 0 2.0-4.0 0

40-60 15-20 — 7.9-9.0 5-10 0 4.0-8.0 0

Havre 0-8 15-20 — 7.4-8.4 1-5 0 0.0-2.0 0

8-60 15-25 — 7.4-8.4 1-5 0 0.0-2.0 0

Havre 0-8 25-30 — 7.4-8.4 1-5 0 0.0-2.0 0

8-60 15-20 — 7.4-8.4 1-5 0 0.0-4.0 0

Bowdoin 0-7 30-50 — 7.4-9.0 1-5 0 8.0-16.0 5-13

7-42 35-55 — 7.4-9.0 1-5 0 8.0-16.0 13-30

42-62 30-45 — 7.9-9.0 1-5 0 8.0-16.0 13-30

Glendive 0-8 10-15 — 7.4-8.4 0 0 0.0-2.0 0

8-18 10-15 — 7.4-8.4 5-15 0 0.0-2.0 0

18-60 1.0-5.0 — 7.4-8.4 5-10 0 0.0-4.0 0

Havre 0-5 15-20 — 7.4-8.4 1-5 0 0.0-2.0 0

5-60 15-25 — 7.4-8.4 1-10 0 0.0-4.0 0
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Chemical Soil Properties–Treasure County, Montana

Map symbol and soil name Depth Cation-
exchange
capacity

Effective
cation-

exchange
capacity

Soil reaction Calcium
carbonate

Gypsum Salinity Sodium
adsorption ratio

In meq/100g meq/100g pH Pct Pct mmhos/cm

Ml—McRae-Bainville loams, 8 to 20
percent slopes

Mcrae 0-4 15-20 — 7.4-8.4 0 0 0.0-2.0 0

4-10 15-20 — 7.4-8.4 0-10 0 0.0-2.0 0

10-39 15-20 — 7.4-8.4 5-15 0 0.0-2.0 0

39-60 10-15 — 7.4-9.0 5-15 0 0.0-4.0 0

Bainville 0-4 15-20 — 6.6-7.8 1-5 0 0 0

4-26 10-15 — 7.4-8.4 5-10 0 0.0-4.0 0

26-60 — — — — — — —

Cherry 0-3 15-20 — 6.1-7.8 0 0 0 0

3-14 10-15 — 6.6-7.8 0 0 0 0

14-40 10-15 — 7.4-8.4 5-15 0 0.0-2.0 0

40-60 5.0-10 — 7.4-9.0 3-12 0 0.0-4.0 0

Lohmiller 0-7 15-20 — 6.6-8.4 0 0 0 0

7-60 10-15 — 6.6-8.4 0-5 0 0 0

Havre 0-9 15-20 — 6.1-8.4 1-5 0 0.0-2.0 0

9-60 15-25 — 7.4-9.0 1-5 0 0.0-4.0 0
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Chemical Soil Properties–Treasure County, Montana

Map symbol and soil name Depth Cation-
exchange
capacity

Effective
cation-

exchange
capacity

Soil reaction Calcium
carbonate

Gypsum Salinity Sodium
adsorption ratio

In meq/100g meq/100g pH Pct Pct mmhos/cm

Mo—McRae and Havre loams, 1 to
4 percent slopes

Mcrae 0-4 15-20 — 7.4-8.4 0 0 0.0-2.0 0

4-10 15-20 — 7.4-8.4 0-10 0 0.0-2.0 0

10-39 15-20 — 7.4-8.4 5-15 0 0.0-2.0 0

39-60 10-15 — 7.4-9.0 5-15 0 0.0-4.0 0

Havre 0-7 15-20 — 6.1-8.4 1-5 0 0.0-2.0 0

7-39 15-25 — 7.4-8.4 1-5 0 0.0-2.0 0

39-60 15-25 — 7.4-9.0 1-5 0 2.0-8.0 0

Lohmiller 0-20 20-25 — 7.4-8.4 1-5 0 0.0-2.0 0

20-60 15-25 — 7.4-9.0 1-5 0 0.0-4.0 0
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Chemical Soil Properties–Treasure County, Montana

Map symbol and soil name Depth Cation-
exchange
capacity

Effective
cation-

exchange
capacity

Soil reaction Calcium
carbonate

Gypsum Salinity Sodium
adsorption ratio

In meq/100g meq/100g pH Pct Pct mmhos/cm

Mp—McRae and Havre loams, 4 to
8 percent slopes

Mcrae 0-4 15-20 — 7.4-8.4 0 0 0.0-2.0 0

4-10 15-20 — 7.4-8.4 0-10 0 0.0-2.0 0

10-39 15-20 — 7.4-8.4 5-15 0 0.0-2.0 0

39-60 10-15 — 7.4-9.0 5-15 0 0.0-4.0 0

Havre 0-7 15-20 — 6.1-8.4 1-5 0 0.0-2.0 0

7-39 15-25 — 7.4-8.4 1-5 0 0.0-2.0 0

39-60 15-25 — 7.4-9.0 1-5 0 2.0-8.0 0

Cherry 0-3 15-20 — 6.1-7.8 0 0 0 0

3-14 10-15 — 6.6-7.8 0 0 0 0

14-40 10-15 — 7.4-8.4 5-15 0 0.0-2.0 0

40-60 5.0-10 — 7.4-9.0 3-12 0 0.0-4.0 0

Lohmiller 0-20 20-25 — 7.4-8.4 1-5 0 0.0-2.0 0

20-60 15-25 — 7.4-9.0 1-5 0 0.0-4.0 0
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Chemical Soil Properties–Treasure County, Montana

Map symbol and soil name Depth Cation-
exchange
capacity

Effective
cation-

exchange
capacity

Soil reaction Calcium
carbonate

Gypsum Salinity Sodium
adsorption ratio

In meq/100g meq/100g pH Pct Pct mmhos/cm

Ms—Midway clay loam, 15 to 35
percent slopes

Midway 0-2 20-25 — 6.6-7.8 0 0 0 0

2-16 20-25 — 7.4-8.4 5-10 0 0 0

16-60 — — — — — — —

Bainville 0-3 10-15 — 7.4-9.0 5-10 0 0.0-4.0 0

3-15 5.0-10 — 7.4-9.0 10-15 0 0.0-4.0 1-5

15-60 — 5.0-10 — 15-25 — 2.0-8.0 1-5

Cherry 0-3 15-20 — 6.1-7.8 0 0 0 0

3-14 10-15 — 6.6-7.8 0 0 0 0

14-40 10-15 — 7.4-8.4 5-15 0 0.0-2.0 0

40-60 5.0-10 — 7.4-9.0 3-12 0 0.0-4.0 0

Mcrae 0-4 15-20 — 7.4-8.4 0 0 0.0-2.0 0

4-10 15-20 — 7.4-8.4 5-10 0 0.0-2.0 0

10-60 10-15 — 7.4-9.0 5-15 0 0.0-4.0 0

Nunn 0-6 20-25 — 6.1-7.8 0 0 0 0

6-14 25-30 — 6.6-8.4 0 0 0 0

14-60 20-25 — 7.4-9.0 5-15 0 0 1-5

Lohmiller 0-7 15-20 — 6.6-8.4 0 0 0 0

7-60 10-15 — 6.6-8.4 0-5 0 0 0

Rock outcrop — — — — — — — —
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Chemical Soil Properties–Treasure County, Montana

Map symbol and soil name Depth Cation-
exchange
capacity

Effective
cation-

exchange
capacity

Soil reaction Calcium
carbonate

Gypsum Salinity Sodium
adsorption ratio

In meq/100g meq/100g pH Pct Pct mmhos/cm

Mt—Midway-Bainville complex

Midway 0-2 20-25 — 6.6-7.8 0 0 0 0

2-16 20-25 — 7.4-8.4 5-10 0 0 0

16-60 — — — — — — —

Bainville 0-3 15-20 — 6.6-7.8 1-5 0 0 0

3-22 10-15 — 7.4-8.4 5-10 0 0.0-4.0 0

22-60 — — — — — — —

Cherry 0-3 15-20 — 6.1-7.8 0 0 0 0

3-14 10-15 — 6.6-7.8 0 0 0 0

14-40 10-15 — 7.4-8.4 5-15 0 0.0-2.0 0

40-60 5.0-10 — 7.4-9.0 3-12 0 0.0-4.0 0

Mcrae 0-4 15-20 — 7.4-8.4 0 0 0.0-2.0 0

4-10 15-20 — 7.4-8.4 5-10 0 0.0-2.0 0

10-60 10-15 — 7.4-9.0 5-15 0 0.0-4.0 0

Travessilla 0-2 10-15 — 6.6-8.4 0 0 0 0

2-12 5.0-10 — 7.4-9.0 5-10 0 0.0-2.0 0

12-60 — — — — — — —

Tullock 0-8 10-15 — 7.9-8.4 1-5 0 0 0

8-28 5.7-13 — 7.9-8.4 5-10 0 0 0

28-60 — — — — — — —

Havre 0-9 15-20 — 6.1-8.4 1-5 0 0.0-2.0 0

9-60 15-25 — 7.4-9.0 1-5 0 0.0-4.0 0
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Chemical Soil Properties–Treasure County, Montana

Map symbol and soil name Depth Cation-
exchange
capacity

Effective
cation-

exchange
capacity

Soil reaction Calcium
carbonate

Gypsum Salinity Sodium
adsorption ratio

In meq/100g meq/100g pH Pct Pct mmhos/cm

Mu—Midway-Nihill gravelly loam

Midway 0-2 20-25 — 6.6-7.8 0 0 0 0

2-16 20-25 — 7.4-8.4 5-10 0 0 0

16-60 — — — — — — —

Nihill 0-8 15-20 — 6.6-8.4 0 0 0.0-2.0 0

8-40 15-20 — 7.4-8.4 0 0 0.0-2.0 0

40-60 5.0-10 — 7.4-8.4 5-15 0 0.0-2.0 0

Bainville 0-4 10-15 — 7.4-9.0 5-10 0 0.0-4.0 0

4-19 5.0-10 — 7.4-9.0 15-25 1-5 2.0-8.0 1-5

19-60 — — — — — — —

Rock outcrop — — — — — — — —
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Soil Physical Properties

This folder contains a collection of tabular reports that present soil physical properties.
The reports (tables) include all selected map units and components for each map unit.
Soil physical properties are measured or inferred from direct observations in the field
or laboratory. Examples of soil physical properties include percent clay, organic
matter, saturated hydraulic conductivity, available water capacity, and bulk density.

Engineering Properties (Hysham Rest Area)

This table gives the engineering classifications and the range of engineering
properties for the layers of each soil in the survey area.

Hydrologic soil group is a group of soils having similar runoff potential under similar
storm and cover conditions. The criteria for determining Hydrologic soil group is found
in the National Engineering Handbook, Chapter 7 issued May 2007(http://
directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17757.wba).
Listing HSGs by soil map unit component and not by soil series is a new concept for
the engineers. Past engineering references contained lists of HSGs by soil series. Soil
series are continually being defined and redefined, and the list of soil series names
changes so frequently as to make the task of maintaining a single national list virtually
impossible. Therefore, the criteria is now used to calculate the HSG using the
component soil properties and no such national series lists will be maintained. All such
references are obsolete and their use should be discontinued. Soil properties that
influence runoff potential are those that influence the minimum rate of infiltration for a
bare soil after prolonged wetting and when not frozen. These properties are depth to
a seasonal high water table, saturated hydraulic conductivity after prolonged wetting,
and depth to a layer with a very slow water transmission rate. Changes in soil
properties caused by land management or climate changes also cause the hydrologic
soil group to change. The influence of ground cover is treated independently. There
are four hydrologic soil groups, A, B, C, and D, and three dual groups, A/D, B/D, and
C/D. In the dual groups, the first letter is for drained areas and the second letter is for
undrained areas.

The four hydrologic soil groups are described in the following paragraphs:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These consist
chiefly of moderately deep or deep, moderately well drained or well drained soils that
have moderately fine texture to moderately coarse texture. These soils have a
moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or soils
of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell potential,
soils that have a high water table, soils that have a claypan or clay layer at or near the
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surface, and soils that are shallow over nearly impervious material. These soils have
a very slow rate of water transmission.

Depth to the upper and lower boundaries of each layer is indicated.

Texture is given in the standard terms used by the U.S. Department of Agriculture.
These terms are defined according to percentages of sand, silt, and clay in the fraction
of the soil that is less than 2 millimeters in diameter. "Loam," for example, is soil that
is 7 to 27 percent clay, 28 to 50 percent silt, and less than 52 percent sand. If the
content of particles coarser than sand is 15 percent or more, an appropriate modifier
is added, for example, "gravelly."

Classification of the soils is determined according to the Unified soil classification
system (ASTM, 2005) and the system adopted by the American Association of State
Highway and Transportation Officials (AASHTO, 2004).

The Unified system classifies soils according to properties that affect their use as
construction material. Soils are classified according to particle-size distribution of the
fraction less than 3 inches in diameter and according to plasticity index, liquid limit,
and organic matter content. Sandy and gravelly soils are identified as GW, GP, GM,
GC, SW, SP, SM, and SC; silty and clayey soils as ML, CL, OL, MH, CH, and OH;
and highly organic soils as PT. Soils exhibiting engineering properties of two groups
can have a dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those properties that affect roadway
construction and maintenance. In this system, the fraction of a mineral soil that is less
than 3 inches in diameter is classified in one of seven groups from A-1 through A-7
on the basis of particle-size distribution, liquid limit, and plasticity index. Soils in group
A-1 are coarse grained and low in content of fines (silt and clay). At the other extreme,
soils in group A-7 are fine grained. Highly organic soils are classified in group A-8 on
the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7 groups are further classified as
A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional refinement,
the suitability of a soil as subgrade material can be indicated by a group index number.
Group index numbers range from 0 for the best subgrade material to 20 or higher for
the poorest.

Rock fragments larger than 10 inches in diameter and 3 to 10 inches in diameter are
indicated as a percentage of the total soil on a dry-weight basis. The percentages are
estimates determined mainly by converting volume percentage in the field to weight
percentage.

Percentage (of soil particles) passing designated sieves is the percentage of the soil
fraction less than 3 inches in diameter based on an ovendry weight. The sieves,
numbers 4, 10, 40, and 200 (USA Standard Series), have openings of 4.76, 2.00,
0.420, and 0.074 millimeters, respectively. Estimates are based on laboratory tests of
soils sampled in the survey area and in nearby areas and on estimates made in the
field.

Liquid limit and plasticity index (Atterberg limits) indicate the plasticity characteristics
of a soil. The estimates are based on test data from the survey area or from nearby
areas and on field examination.

References:

American Association of State Highway and Transportation Officials (AASHTO). 2004.
Standard specifications for transportation materials and methods of sampling and
testing. 24th edition.
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American Society for Testing and Materials (ASTM). 2005. Standard classification of
soils for engineering purposes. ASTM Standard D2487-00.
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Absence of an entry indicates that the data were not estimated. The asterisk '*' denotes the representative texture; other possible
textures follow the dash. The criteria for determining the hydrologic soil group for individual soil components is found in the
National Engineering Handbook, Chapter 7 issued May 2007(http://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?
content=17757.wba).

Engineering Properties–Treasure County, Montana

Map unit symbol and
soil name

Pct. of
map
unit

Hydrolo
gic

group

Depth USDA texture Classification Fragments Percentage passing sieve number— Liquid
limit

Plasticit
y index

Unified AASHTO >10
inches

3-10
inches

4 10 40 200

In Pct Pct Pct

Fo—Fort Collins loam,
1 to 4 percent slopes

Fort collins 90 B 0-4 Loam CL-ML A-4 0 0 100 100 85-95 60-75 25-30 5-10

4-12 Clay loam, loam CL A-6 0 0 100 100 85-95 65-80 25-35 10-15

12-60 Loam, clay loam CL-ML A-4 0 0 100 100 85-95 60-75 25-30 5-10

Arvada 5 D 0-6 Loam CL-ML A-4 0 0 80-100 75-100 60-90 50-80 25-30 5-10

6-17 Clay, silty clay, silty
clay loam

CH, CL A-7 0 0 90-100 90-100 85-100 75-95 40-60 20-40

17-60 Clay loam, sandy
clay loam, clay

CH, CL,
SC

A-6, A-7 0 0 90-100 90-100 80-95 45-75 35-55 15-35

Beckton 5 D 0-6 Clay loam CL A-6 0 0 80-100 75-100 65-95 60-90 25-40 10-20

6-22 Clay, silty clay, silty
clay loam

CH, CL A-7 0 0 90-100 90-100 85-100 75-95 40-60 20-40

22-60 Clay loam, sandy
clay loam, clay

CH, CL,
SC

A-6, A-7 0 0 90-100 90-100 80-95 45-75 35-55 15-35
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Engineering Properties–Treasure County, Montana

Map unit symbol and
soil name

Pct. of
map
unit

Hydrolo
gic

group

Depth USDA texture Classification Fragments Percentage passing sieve number— Liquid
limit

Plasticit
y index

Unified AASHTO >10
inches

3-10
inches

4 10 40 200

In Pct Pct Pct

Ho—Havre and
Lohmiller soils

Harlem 30 C 0-8 Clay loam CL A-6, A-7 0 0 100 100 90-100 70-90 35-45 15-20

8-40 Stratified clay to silty
clay loam

CH, CL A-7 0 0 100 100 95-100 85-95 40-65 20-40

40-60 Stratified silty clay
loam to fine sandy
loam

CL, CL-ML A-4, A-6 0 0 100 100 85-95 60-75 20-40 5-15

Havre 30 B 0-8 Loam CL-ML,
ML

A-4 0 0 100 100 80-95 60-75 20-30 NP-10

8-60 Stratified fine sandy
loam to clay loam

CL, CL-ML A-4, A-6 0 0 100 100 80-95 50-70 20-35 5-15

Havre 30 C 0-8 Clay CH, CL A-6, A-7 0 0 100 100 85-100 75-95 35-55 15-30

8-60 Stratified fine sandy
loam to clay loam

CL, CL-ML A-4, A-6 0 0 100 100 80-95 50-70 20-35 5-15

Bowdoin 4 D 0-7 Clay CH A-7 0 0 100 100 90-100 80-95 60-85 30-55

7-42 Clay CH A-7 0 0 100 100 90-100 80-95 60-85 30-55

42-62 Clay CH A-7 0 0 100 100 90-100 80-95 55-80 30-50

Glendive 3 B 0-8 Fine sandy loam ML, SM A-4 0 0 100 100 70-85 40-55 — NP

8-18 Stratified very fine
sandy loam to silt
loam

ML A-4 0 0 100 95-100 85-95 60-85 25-35 NP-5
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Engineering Properties–Treasure County, Montana

Map unit symbol and
soil name

Pct. of
map
unit

Hydrolo
gic

group

Depth USDA texture Classification Fragments Percentage passing sieve number— Liquid
limit

Plasticit
y index

Unified AASHTO >10
inches

3-10
inches

4 10 40 200

In Pct Pct Pct

18-60 Extremely gravelly
loamy sand, very
gravelly sand,
extremely gravelly
sand

GP, GP-
GM

A-1 0 0-5 30-45 20-35 10-25 0-10 — NP

Havre 3 B 0-5 Loam CL-ML,
ML

A-4 0 0 100 100 80-95 60-75 20-30 NP-10

5-60 Stratified fine sandy
loam to clay loam

CL, CL-ML A-4, A-6 0 0 100 100 80-95 50-70 20-35 5-15
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Engineering Properties–Treasure County, Montana

Map unit symbol and
soil name

Pct. of
map
unit

Hydrolo
gic

group

Depth USDA texture Classification Fragments Percentage passing sieve number— Liquid
limit

Plasticit
y index

Unified AASHTO >10
inches

3-10
inches

4 10 40 200

In Pct Pct Pct

Ml—McRae-Bainville
loams, 8 to 20
percent slopes

Mcrae 65 B 0-4 Loam CL, CL-ML A-4, A-6 0 0-10 90-100 80-100 70-95 50-70 25-35 5-15

4-10 Loam, clay loam CL, CL-ML A-4, A-6 0 0-10 90-100 80-100 75-95 50-70 25-35 5-15

10-39 Loam, clay loam CL, CL-ML A-4, A-6 0 0-10 90-100 80-100 75-95 50-70 25-35 5-15

39-60 Loam, clay loam CL, CL-ML A-4, A-6 0 0-10 90-100 80-100 75-95 50-70 25-35 5-15

Bainville 25 C 0-4 Loam CL-ML,
ML

A-4 0 0 100 100 95-100 75-90 20-30 NP-10

4-26 Silt loam, clay loam CL, CL-ML A-4, A-6 0 0 100 100 95-100 75-90 20-35 5-15

26-60 Weathered bedrock — — — — — — — — — —

Cherry 4 B 0-3 Clay loam CL A-6 0 0 95-100 90-100 80-100 60-80 30-35 10-15

3-14 Loam, silt loam, clay
loam

CL, CL-ML A-4, A-6 0 0 95-100 90-100 75-95 55-80 25-35 5-15

14-40 Silt loam, clay loam,
loam

CL, CL-ML A-4, A-6 0 0 95-100 90-100 75-95 55-80 25-35 5-15

40-60 Sandy loam, silt loam CL-ML,
ML

A-4 0 0 90-100 85-100 70-90 50-75 20-30 NP-10

Lohmiller 4 B 0-7 Clay loam CL A-6 0 0-5 85-100 80-100 65-90 60-80 30-35 10-15

7-60 Loam, clay loam, silt
loam

CL, CL-ML A-4, A-6 0 0-5 85-100 80-100 65-90 60-80 25-35 5-15

Havre 2 B 0-9 Loam CL-ML A-4 0 0 100 100 80-95 60-90 20-30 5-10

9-60 Stratified fine sandy
loam to clay loam

CL, CL-ML A-4, A-6 0 0 100 100 80-95 60-80 20-35 5-15
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Engineering Properties–Treasure County, Montana

Map unit symbol and
soil name

Pct. of
map
unit

Hydrolo
gic

group

Depth USDA texture Classification Fragments Percentage passing sieve number— Liquid
limit

Plasticit
y index

Unified AASHTO >10
inches

3-10
inches

4 10 40 200

In Pct Pct Pct

Mo—McRae and Havre
loams, 1 to 4 percent
slopes

Mcrae 50 B 0-4 Loam CL, CL-ML A-4, A-6 0 0-10 90-100 80-100 70-95 50-70 25-35 5-15

4-10 Loam, clay loam CL, CL-ML A-4, A-6 0 0-10 90-100 80-100 75-95 50-70 25-35 5-15

10-39 Loam, clay loam CL, CL-ML A-4, A-6 0 0-10 90-100 80-100 75-95 50-70 25-35 5-15

39-60 Loam, clay loam CL, CL-ML A-4, A-6 0 0-10 90-100 80-100 75-95 50-70 25-35 5-15

Havre 45 B 0-7 Loam CL-ML A-4 0 0 100 100 80-95 60-90 20-30 5-10

7-39 Stratified fine sandy
loam to clay loam

CL, CL-ML A-4, A-6 0 0 100 100 80-95 60-80 20-35 5-15

39-60 Stratified fine sandy
loam to clay loam

CL, CL-ML A-4, A-6 0 0 100 100 80-95 60-80 20-35 5-15

Lohmiller 5 C 0-20 Clay loam CL A-6 0 0 100 100 85-100 75-95 30-40 10-20

20-60 Stratified fine sandy
loam to clay loam

CL, CL-ML A-4, A-6 0 0 100 100 80-95 60-80 20-35 5-15
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Engineering Properties–Treasure County, Montana

Map unit symbol and
soil name

Pct. of
map
unit

Hydrolo
gic

group

Depth USDA texture Classification Fragments Percentage passing sieve number— Liquid
limit

Plasticit
y index

Unified AASHTO >10
inches

3-10
inches

4 10 40 200

In Pct Pct Pct

Mp—McRae and Havre
loams, 4 to 8 percent
slopes

Mcrae 50 B 0-4 Loam CL, CL-ML A-4, A-6 0 0-10 90-100 80-100 70-95 50-70 25-35 5-15

4-10 Loam, clay loam CL, CL-ML A-4, A-6 0 0-10 90-100 80-100 75-95 50-70 25-35 5-15

10-39 Loam, clay loam CL, CL-ML A-4, A-6 0 0-10 90-100 80-100 75-95 50-70 25-35 5-15

39-60 Loam, clay loam CL, CL-ML A-4, A-6 0 0-10 90-100 80-100 75-95 50-70 25-35 5-15

Havre 45 B 0-7 Loam CL-ML A-4 0 0 100 100 80-95 60-90 20-30 5-10

7-39 Stratified fine sandy
loam to clay loam

CL, CL-ML A-4, A-6 0 0 100 100 80-95 60-80 20-35 5-15

39-60 Stratified fine sandy
loam to clay loam

CL, CL-ML A-4, A-6 0 0 100 100 80-95 60-80 20-35 5-15

Cherry 3 B 0-3 Clay loam CL A-6 0 0 95-100 90-100 80-100 60-80 30-35 10-15

3-14 Loam, silt loam, clay
loam

CL, CL-ML A-4, A-6 0 0 95-100 90-100 75-95 55-80 25-35 5-15

14-40 Loam, silt loam, clay
loam

CL, CL-ML A-4, A-6 0 0 95-100 90-100 75-95 55-80 25-35 5-15

40-60 Sandy loam, silt loam CL-ML,
ML

A-4 0 0 90-100 85-100 70-90 50-75 20-30 NP-10

Lohmiller 2 C 0-20 Clay loam CL A-6 0 0 100 100 85-100 75-95 30-40 10-20

20-60 Stratified fine sandy
loam to clay loam

CL, CL-ML A-6, A-4 0 0 100 100 80-95 60-80 20-35 5-15
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Engineering Properties–Treasure County, Montana

Map unit symbol and
soil name

Pct. of
map
unit

Hydrolo
gic

group

Depth USDA texture Classification Fragments Percentage passing sieve number— Liquid
limit

Plasticit
y index

Unified AASHTO >10
inches

3-10
inches

4 10 40 200

In Pct Pct Pct

Ms—Midway clay loam,
15 to 35 percent
slopes

Midway 70 D 0-2 Clay loam CL A-6, A-7 0 0 100 100 90-100 80-90 30-45 10-20

2-16 Silty clay loam, clay
loam, clay

CH, CL A-7 0 0 100 100 90-100 70-95 40-60 15-35

16-60 Bedrock — — — — — — — — — —

Bainville 8 D 0-3 Loam CL-ML A-4 0 0 90-100 85-100 65-85 55-75 25-30 5-10

3-15 Loam, clay loam, silty
clay loam

CL, CL-ML A-4, A-6 0 0 90-100 85-100 60-90 55-85 25-35 5-15

15-60 Unweathered
bedrock

— — — — — — — — — —

Cherry 6 B 0-3 Clay loam CL A-6 0 0 95-100 90-100 80-100 60-80 30-35 10-15

3-14 Loam, silt loam, clay
loam

CL, CL-ML A-4, A-6 0 0 95-100 90-100 75-95 55-80 25-35 5-15

14-40 Loam, silt loam, clay
loam

CL, CL-ML A-4, A-6 0 0 95-100 90-100 75-95 55-80 25-35 5-15

40-60 Sandy loam, silt loam CL-ML,
ML

A-4 0 0 90-100 85-100 70-90 50-75 20-30 NP-10

Mcrae 6 B 0-4 Loam CL, CL-ML A-4, A-6 0 0-10 90-100 80-100 70-95 50-70 25-35 5-15

4-10 Loam, clay loam CL, CL-ML A-4, A-6 0 0-10 90-100 80-100 75-95 50-70 25-35 5-15

10-60 Loam, clay loam CL, CL-ML A-4, A-6 0 0-10 90-100 80-100 75-95 50-70 25-35 5-15

Nunn 4 C 0-6 Clay loam CL A-6 0 0 100 95-100 85-100 70-80 25-40 10-20

6-14 Silty clay, silty clay
loam, clay

CL A-7 0 0 100 95-100 95-100 90-95 40-50 20-30
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Engineering Properties–Treasure County, Montana

Map unit symbol and
soil name

Pct. of
map
unit

Hydrolo
gic

group

Depth USDA texture Classification Fragments Percentage passing sieve number— Liquid
limit

Plasticit
y index

Unified AASHTO >10
inches

3-10
inches

4 10 40 200

In Pct Pct Pct

14-60 Silty clay loam, clay
loam, silt loam

CL A-6, A-7 0 0 100 95-100 95-100 85-95 30-50 10-25

Lohmiller 3 B 0-7 Clay loam CL A-6 0 0-5 85-100 80-100 65-90 60-80 30-35 10-15

7-60 Loam, clay loam, silt
loam

CL, CL-ML A-4, A-6 0 0-5 85-100 80-100 65-90 60-80 25-35 5-15
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Engineering Properties–Treasure County, Montana

Map unit symbol and
soil name

Pct. of
map
unit

Hydrolo
gic

group

Depth USDA texture Classification Fragments Percentage passing sieve number— Liquid
limit

Plasticit
y index

Unified AASHTO >10
inches

3-10
inches

4 10 40 200

In Pct Pct Pct

Mt—Midway-Bainville
complex

Midway 50 D 0-2 Clay loam CL A-6, A-7 0 0 100 100 90-100 80-90 30-45 10-20

2-16 Silty clay loam, clay
loam, clay

CH, CL A-7 0 0 100 100 90-100 70-95 40-60 15-35

16-60 Bedrock — — — — — — — — — —

Bainville 35 C 0-3 Loam CL-ML,
ML

A-4 0 0 100 100 95-100 75-90 20-30 NP-10

3-22 Silt loam, clay loam CL, CL-ML A-4, A-6 0 0 100 100 95-100 75-90 20-35 5-15

22-60 Weathered bedrock — — — — — — — — — —

Cherry 6 B 0-3 Clay loam CL A-6 0 0 95-100 90-100 80-100 60-80 30-35 10-15

3-14 Loam, silt loam, clay
loam

CL, CL-ML A-4, A-6 0 0 95-100 90-100 75-95 55-80 25-35 5-15

14-40 Loam, silt loam, clay
loam

CL, CL-ML A-4, A-6 0 0 95-100 90-100 75-95 55-80 25-35 5-15

40-60 Sandy loam, silt loam CL-ML,
ML

A-4 0 0 90-100 85-100 70-90 50-75 20-30 NP-10

Mcrae 3 B 0-4 Loam CL, CL-ML A-4, A-6 0 0-10 90-100 80-100 70-95 50-70 25-35 5-15

4-10 Loam, clay loam CL, CL-ML A-4, A-6 0 0-10 90-100 80-100 75-95 50-70 25-35 5-15

10-60 Loam, clay loam CL, CL-ML A-4, A-6 0 0-10 90-100 80-100 75-95 50-70 25-35 5-15

Travessilla 3 D 0-2 Loam CL-ML,
ML

A-4 0 0-10 90-100 85-100 65-85 55-75 20-30 NP-10

2-12 Sandy loam, fine
sandy loam, loam

ML, SM A-4 0 0-10 90-100 85-100 55-80 40-70 20-30 NP-5
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Map unit symbol and
soil name

Pct. of
map
unit

Hydrolo
gic

group

Depth USDA texture Classification Fragments Percentage passing sieve number— Liquid
limit

Plasticit
y index

Unified AASHTO >10
inches

3-10
inches

4 10 40 200

In Pct Pct Pct

12-60 Bedrock — — — — — — — — — —

Tullock 2 A 0-8 Fine sandy loam ML, SM A-4 0 0 100 100 75-95 35-55 20-25 NP-5

8-28 Fine sandy loam ML, SM A-4 0 0 100 100 75-95 35-55 20-25 NP-5

28-60 Bedrock — — — — — — — — — —

Havre 1 B 0-9 Loam CL-ML A-4 0 0 100 100 80-95 60-90 20-30 5-10

9-60 Stratified fine sandy
loam to clay loam

CL, CL-ML A-4, A-6 0 0 100 100 80-95 60-80 20-35 5-15

Mu—Midway-Nihill
gravelly loam

Midway 60 D 0-2 Clay loam CL A-6, A-7 0 0 100 100 90-100 80-90 30-45 10-20

2-16 Silty clay loam, clay
loam, clay

CH, CL A-7 0 0 100 100 90-100 70-95 40-60 15-35

16-60 Bedrock — — — — — — — — — —

Nihill 25 B 0-8 Gravelly loam CL-ML,
GM, ML,
SM

A-4 0 0-10 70-85 60-75 50-65 40-60 20-30 NP-10

8-40 Gravelly loam,
channery loam,
very gravelly loam

GC-GM,
GM,
SC-SM,
SM

A-1, A-2,
A-4

0 0-15 40-80 30-70 25-60 20-50 20-30 NP-10

40-60 Stratified extremely
gravelly sandy
loam to very
gravelly loam

GC-GM,
GM

A-1, A-2 0 0-25 45-60 40-55 30-45 20-35 15-30 NP-10

Bainville 10 D 0-4 Loam CL-ML A-4 0 0 90-100 85-100 65-85 55-75 25-30 5-10

4-19 Loam, clay loam, silty
clay loam

CL, CL-ML A-4, A-6 0 0 90-100 85-100 60-90 55-85 25-35 5-15

19-60 Unweathered
bedrock

— — — — — — — — — —
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APPENDIX D 
 

GEOLOGIC MAP OF HYSHAM 
30’ x 60’ quadrangle  



HYSHAM REST AREA
GEOLOGIC SURVEY MAP
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Kl - Lance Formation (Upper Cretaceous)

Kfh - Fox Hills Formation (Upper Cretaceous)

Kb - Bearpay Shale (Upper Cretaceous)



 

 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
 

HYSHAM REST AREA FLOW DATA 
  



Hysham Rest Area Patron and Water Usage

Rest Area: Hysham

Month: Year Total

Year: 2013

Date Combined Door Count Patron Count (EB)
Patron Count 

(WB)

Patron Count 

(Total)

Combined Water 

Meter Reading 

(gpd)

Estimated Water 

Usage (Patron Count x 1.5 

gal/Patron Count)

January 36642 9000 9321 18321 16300 27482

February 37362 9208 9473 18681 17960 28022

March 46978 11852 11637 23489 20850 35234

April 42700 10166 11184 21350 20480 32025

May 60068 13924 16110 30034 25970 45051

June 63074 14987 16550 31537 28580 47306

July 76671 17853 20483 38336 33070 57503

August 76110 17806 20250 38055 30100 57083

September 58077 14191 14848 29039 24530 43558

October 26648 12422 902 13324 21610 19986

November 46758 12109 11270 23379 17040 35069
December 42545 10766 10507 21273 13620 31909

Annual Average 425 420

Summer Average 550 623
Peak 822 843
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APPENDIX F 
 

EXISTING WELL LOGS 
  



MONTANA WELL LOG REPORT Other Options 

This well log reports the activities of a licensed Montana well driller, 
serves as the official record of work done within the borehole and casing, 

and describes the amount of water encountered. This report is compiled 
electronically from the contents of the Ground Water Information Center 

(GWIC) database for this site. Acquiring water rights is the well owner's 
responsibility and is NOT accomplished by the filing of this report. 

Go to GWIC website
Plot this site on a topographic map

View hydrograph for this site
View field visits for this site

View water quality for this site
View scanned well log  (6/7/2010 1:20:13 PM)

Site Name: HYSHAM REST AREA WESTBOUND
GWIC Id: 17257

DNRC Water Right: W163867-00

Section 1: Well Owner(s)

1) MT DEPT OF TRANSPORTATION (MAIL)
PO BOX 20437
BILLINGS MT N/A [06/25/1999] 
2) MONTANA HIGHWAY COMMISSION (MAIL)
C/O WALT RAFFELSON
CUSTER MT 59024 [01/31/1966] 

Section 2: Location

Township Range Section Quarter Sections

05N 36E 5 SW¼ NW¼ NE¼ NW¼ 

County Geocode

TREASURE

Latitude Longitude Geomethod Datum

46.2197 107.2513 MAP NAD27

Ground Surface Altitude Method Datum Date

2865

Measuring Point Altitude Method Datum Date Applies

2866.6 9/23/1997 12:16:00 PM

Addition Block Lot

Section 3: Proposed Use of Water

PUBLIC WATER SUPPLY (1) 

Section 4: Type of Work

Drilling Method: CHURN 

Status: NEW WELL 

Section 5: Well Completion Date

Date well completed: Friday, January 28, 1966 

Section 6: Well Construction Details

Borehole dimensions

From To Diameter

0 65 6

Casing

From To Diameter

Wall

Thickness

Pressure

Rating Joint Type

0 63 6 20 LB STEEL

Completion (Perf/Screen)

From To Diameter

# of

Openings

Size of

Openings Description

63 65 0 OPEN HOLE

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well. 

Section 7: Well Test Data

Total Depth: 65
Static Water Level: 14
Water Temperature: 

Pump Test *

Depth pump set for test    feet.
 28  gpm pump rate with    feet of drawdown after  4  hours of 
pumping.
Time of recovery    hours.
Recovery water level    feet.
Pumping water level  43  feet.

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

Section 8: Remarks

WELL NE OF RESTROOMS NEAR PICNIC TABLE SAMPLING PT 
-FAUCET ON FRONT OF RESTROOM BLDG OR UNDERGROUND 
SPRINKLER SYSTEM OUTLETS WESTBOUND REST AREA 
ACCESSED UTILITY ROOM WITH CARETAKER HYSHAM 
RESTAREA I94 WEST

Section 9: Well Log

Geologic Source

111ALVM - ALLUVIUM (HOLOCENE)

From To Description

0 5 GRAYISH TAN SANDY SILT

5 15 CHANGES TO GRAY SANDY CLAY

15 20 TRACES OF GRAVEL

20 25 GRAY SANDY CLAY SOME SURFACE WATER

25 35 GRAY SHALE

35 55 BLUISH GRAY CLAY

55 63
SOME TRACES GRAVEL. INCREASING AMOUNTS 
OF SAND TO COARSE ROCK AT 63 FT.

63 65
BOTTOMED HOLE IN GRAVEL AND DARK GRAY 
SAND

Driller Certification

All work performed and reported in this well log is in 
compliance with the Montana well construction standards. 
This report is true to the best of my knowledge. 

Name:
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Company: FOX

License No: -

Date 

Completed:
1/28/1966
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MONTANA WELL LOG REPORT Other Options 

This well log reports the activities of a licensed Montana well driller, 
serves as the official record of work done within the borehole and casing, 

and describes the amount of water encountered. This report is compiled 
electronically from the contents of the Ground Water Information Center 

(GWIC) database for this site. Acquiring water rights is the well owner's 
responsibility and is NOT accomplished by the filing of this report. 

Go to GWIC website
Plot this site on a topographic map

View hydrograph for this site
View field visits for this site

View scanned well log  (6/7/2010 1:21:07 PM)

Site Name: HYSHAM REST AREA EASTBOUND
GWIC Id: 163054

Section 1: Well Owner(s)

1) HYSHAM REST STOP EAST BOUND (MAIL)
N/A
N/A MT N/A [03/14/2003] 
2) MONTANA DEPT OF TRANSPORTATION (MAIL)
PO BOX 20437
BILLINGS MT 59105 [09/23/1997] 

Section 2: Location

Township Range Section Quarter Sections

05N 36E 5 NW¼ SE¼ NE¼ NW¼ 

County Geocode

TREASURE

Latitude Longitude Geomethod Datum

46.2184 107.2493 NAV-GPS NAD27

Ground Surface Altitude Method Datum Date

2900

Measuring Point Altitude Method Datum Date Applies

2901.4 9/23/1997 11:25:00 AM

Addition Block Lot

Section 3: Proposed Use of Water

PUBLIC WATER SUPPLY (1) 

Section 4: Type of Work

Drilling Method: AIR ROTARY 

Status: NEW WELL 

Section 5: Well Completion Date

Date well completed: Thursday, August 18, 1988 

Section 6: Well Construction Details

Borehole dimensions

From To Diameter

0 35.5 10

25 200 6

Casing

From To Diameter

Wall

Thickness

Pressure

Rating Joint Type

-1.5 35.5 7 23LB STEEL

25 200 4 165.00 PVC

Completion (Perf/Screen)

From To Diameter

# of

Openings

Size of

Openings Description

28 200 4 1/8 SLOTS

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well. 

Section 7: Well Test Data

Total Depth: 200
Static Water Level: 46.89
Water Temperature: 

Air Test *

 50  gpm with drill stem set at    feet for  2  hours.
Time of recovery  1  hours.
Recovery water level  40  feet.
Pumping water level    feet.

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

Section 8: Remarks

WELL IS EAST OF BUILDING RESTROOMS AT PICNIC TABLES 
USED UTILITY SINK FAUCET FOR CHEM NEED TO CONTACT 
CARETAKER FOR ACCESS NEWEST WELL AT REST AREAS 2 
OLDER SHALLOW WELLS ON WEST SIDE IRRIGATION PIPES 
ACROSS TO THIS SIDE

Section 9: Well Log

Geologic Source

211LHUD - LANCE-HELL CREEK UNDIFFERENTIATED

From To Description

0 28 SILT CLAY

28 35 BROWN SANDSTONE

35 50 LIGHT SHALE

50 81 LIGHT SANDSTONE

81 121 SHALE

121 160 GREY SANDSTONE

160 173 GREY SHALE

170 200 GREY SANDSTONE

Driller Certification

All work performed and reported in this well log is in 
compliance with the Montana well construction standards. 
This report is true to the best of my knowledge. 

Name: WILLIAM KUPFNER

Company: ROCK CREEK DRILLING INC

License No: WWC-300

8/18/1988

Page 1 of 2Montana's Ground-Water Information Center (GWIC) | Site Report | V.11.2014

5/15/2014http://mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?gwicid=163054&age...



Date 

Completed:
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MONTANA WELL LOG REPORT Other Options 

This well log reports the activities of a licensed Montana well driller, 
serves as the official record of work done within the borehole and casing, 

and describes the amount of water encountered. This report is compiled 
electronically from the contents of the Ground Water Information Center 

(GWIC) database for this site. Acquiring water rights is the well owner's 
responsibility and is NOT accomplished by the filing of this report. 

Go to GWIC website
Plot this site on a topographic map

View hydrograph for this site
View field visits for this site

View water quality for this site
View scanned well log  (6/7/2010 1:20:42 PM)

Site Name: MONTANA HIGHWAY COMMISSION - 
HYSHAM WESTBOUND IRRIGATION

GWIC Id: 17256

Section 1: Well Owner(s)

1) MONTANA HIGHWAY COMMISSION (MAIL)
HELENA
N/A N/A N/A [02/03/1966] 

Section 2: Location

Township Range Section Quarter Sections

05N 36E 5 NW¼ SW¼ NE¼ NW¼ 

County Geocode

TREASURE

Latitude Longitude Geomethod Datum

46.2186 107.2513 MAP NAD27

Ground Surface Altitude Method Datum Date

2870

Measuring Point Altitude Method Datum Date Applies

2871.7 9/23/1997 9:30:00 AM

Addition Block Lot

Section 3: Proposed Use of Water

PUBLIC WATER SUPPLY (1) 

Section 4: Type of Work

Drilling Method: CHURN 

Status: NEW WELL 

Section 5: Well Completion Date

Date well completed: Thursday, February 03, 1966 

Section 6: Well Construction Details

There are no borehole dimensions assigned to this well. 

Casing

From To Diameter

Wall

Thickness

Pressure

Rating Joint Type

0 61.5 6 STEEL

There are no completion records assigned to this well. 

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well. 

Section 7: Well Test Data

Total Depth: 75
Static Water Level: 24
Water Temperature: 

Pump Test *

Depth pump set for test    feet.
 16  gpm pump rate with    feet of drawdown after  4  hours of 
pumping.
Time of recovery    hours.
Recovery water level    feet.
Pumping water level  40  feet.

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

Section 8: Remarks

IRRIGATION ONLY WELL BOTH REST AREAS PUMP RUNNING 
ALL NIGHT

Section 9: Well Log

Geologic Source

111ALVM - ALLUVIUM (HOLOCENE)

From To Description

0 10 TAN TO GRAY SANDY SILT WITH SOME CLAY

10 34
GRAY SANDY REWORKED SHALE WITH SOME 
GRAVEL

34 60 GRAY CLAY

60 61.5 GRAY SANDY SHALE

61.5 70
BOTTOM OF CASING SHOE. SOFT GRAY 
SANDSTONE

70 75 GRAY SANDY GRAVEL

Driller Certification

All work performed and reported in this well log is in 
compliance with the Montana well construction standards. 
This report is true to the best of my knowledge. 

Name:

Company: FOX

License No: -
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Date 

Completed:

2/3/1966
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APPENDIX G 
 

LABORATORY TEST RESULTS 
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APPENDIX H 
 

PHOTOGRAPHS 
 



Hysham Rest Area 

Test Pit #1 

July 2, 2014 



Hysham Rest Area 

Test Pit #2 

July 2, 2014 



Hysham Rest Area 

Test Pit #3 

July 2, 2014 



Hysham Rest Area 

Test Pit #4 

July 2, 2014 



Hysham Rest Area 

Test Pit #5 

July 2, 2014 



Hysham Rest Area 

Test Pit #6 

July 2, 2014 
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APPENDIX B: 

Control Survey 









































































































































































































































Appendix C
 

APPENDIX C: 

Asbestos Inspection Memo 
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APPENDIX D: 

Preliminary Traffic Report 
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1.0 Introduction 
This Preliminary Traffic Technical Memorandum was developed in support of Phase I of the 

Hysham Rest Area project to evaluate and design water/wastewater systems for the rest area 

sites, to obtain permitting of the system through the Montana Department of Environmental 

Quality (MDEQ), and to develop environmental compliance documentation (specifically a 

categorical exclusion [CE]) in accordance with the National and Montana Environmental Policy 

Acts (NEPA/MEPA) for the future full reconstruction of the rest area sites. Future improvements 

are anticipated to include new water and wastewater systems, new building facilities, and 

updated parking facilities. Once approved, the permit and CE will allow the development of a 

design-build or a design-bid-build project to reconstruct the rest area sites.  

 

The Hysham Rest Area consists of two separate rest area sites located on each side of Interstate 

94 (I-94) in Treasure County, MT. The rest area serving the eastbound (EB) direction of travel is 

located at reference post (RP) 64.7. The rest area serving the westbound (WB) direction of travel 

is located at RP 64.8. 

 

This memorandum is intended to calculate future parking demand and building facility needs 

based on an evaluation of available traffic volumes and door count data.   

2.0 Rest Area Usage 
The Montana Rest Area Plan (Amend. May 2004), developed by MDT in cooperation with the 

Western Transportation Institute (WTI), provides guidance regarding estimating rest area usage 

based on American Association of State Highway and Transportation Officials (AASHTO) 

formulas. The number of vehicles stopping at a rest area site per hour is calculated as a 

percentage of the directional traffic volume, with factors for the type of vehicle as well as the 

type of mainline route to account for mainline traffic composition. While the AASHTO 

methodology for estimating rest area usage is used throughout the United States, it is considered 

highly conservative.   

 

In an effort to develop guidelines that more accurately reflect conditions specific to Montana, 

MDT initiated a research project with WTI that culminated in the completion of the Rest Area 

Use: Data Acquisition and Usage Estimation Report (2011).  As part of this study, traffic data 

was collected at nearly all MDT-maintained rest areas on Montana highways, with 

recommendations for estimating parking and facility demand usage factors based on a cross-

section of representative rest areas.  Four control stations were chosen to represent high-volume 

Interstate rest area sites. Short-term data was collected at all other locations (defined as coverage 

stations).  The WTI method is used in this memorandum to determine rest area parking and 

usage needs at the Hysham rest areas.  The AASHTO method will not be referenced further in 

this memorandum.  

 

As part of MDT’s ongoing effort to update the Montana Rest Area Plan, DOWL HKM modified 

the methodology outlined in Chapter 5 of the WTI report by substituting site-specific door count 

data (where available) in place of WTI-recommended default values to identify peak-hour 

visitation at state-maintained rest areas.   
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Equation 1 identifies the variables used to estimate the recommended number of passenger 

vehicle (car) and commercial vehicle (truck) parking spaces. Equation 1 differs from WTI 

methodology by replacing the default P value (representing the statewide 85
th

 percentile of 

mainline traffic stopping at rest areas) with site-specific door count data as a percentage of 

mainline traffic ([PDD/2]/[UV/AADT]). Equation 1 also eliminates the peak factor (ratio of 

average-day usage during the five peak summer months compared with the average over the 

entire year) because peak door count data is considered.  

 

Equation 1           
    

(
   
 )

  
    

                        

   
 

 

Nc  =  Number of parking spaces for cars (passenger vehicles) 

Nt = Number of parking spaces for trucks (commercial vehicles) 

PHV =  Peak hour volume (mainline) 

PDD =  Peak daily door count 

UV =  Restroom users per vehicle 

AADT = Average annual daily traffic (mainline) 

Dc% =  Percentage of cars (passenger vehicles) in the mainline traffic stream 
 during daytime/nighttime periods  

Dt% =  Percentage of trucks (commercial vehicles) in the mainline traffic stream 
 during daytime/nighttime periods 

VHSc =  Average dwell time for cars (passenger vehicles) in minutes 

VHSt =  Average dwell time for trucks (commercial vehicles) in minutes 

UCF  = Unit conversion factor = 60 (60 minutes/hour) 

 

Equation 2 identifies the variables used for estimating the recommended number of restroom 

stalls.  

 

Equation 1     
     

    

T  = Number of restroom stalls 

UV = Restroom users per vehicle 

D2 = Total vehicles stopping at rest area during peak hour 

UHS  = Users per hour per restroom stall, based on a two-minute cycle = 30 

 

The following sections discuss the methods and data used to identify the above variables. 

 



Hysham Rest Area   Preliminary Traffic Technical Memorandum 

IM 94-2(36)65       MDT Activity 112 

UPN 8200000    June 9, 2014 

 

 

3 

 

2.1 Existing Traffic Volumes  

MDT provided 2014 average annual daily traffic (AADT) volumes at short-term count stations 

near the Hysham rest areas on I-94.  Hourly full detail traffic volume data from a count station 

located near the Hysham rest areas was used to identify the highest hourly mainline volume or 

peak hour volume (PHV) within the WTI-defined daytime and nighttime periods. The daytime is 

defined as the period from 9:00 a.m. to 4:00 p.m. and the nighttime is defined as the period from 

12:00 a.m. to 6:00 a.m.  The WTI report uses daytime PHV and nighttime PHV to calculate rest 

area usage.  PHV represents data collected on a single day of the year. Traffic volumes recorded 

on a single day may or may not be representative of typical volumes for similar time periods. 

Table 1 lists the AADT, daytime PHV, and nighttime PHV for existing 2014 conditions for rest 

areas serving the EB and WB directions of travel. 
 
Table 1 AADT, Daytime PHV, and Nighttime PHV (2014)  

 

Rest Area 
(Direction) 

AADT 
1
 

PHV 
Daytime Period 
(9 a.m. – 4 p.m.) 

 

PHV 
Nighttime Period 
(12 a.m. – 6 a.m.) 

  

Eastbound 2,468 250 67 

Westbound 2,468 229 53 

Source: MDT, 2014; DOWL HKM, 2014. 
PHV = Peak Hour Volume 
AADT = Average Annual Daily Traffic 
1 

AADT volumes assumes a 50%:50% directional split. 
 

2.2 Growth Rates and Future Traffic Volumes 

MDT supplied a design year (2036) AADT volume for the section of I-94 encompassing the 

Hysham rest areas, with an average annual growth rate of 2.0 percent per year. Daytime and 

nighttime PHV percentages identified for existing 2014 conditions were applied to 2036 AADT 

volumes provided by MDT.  Table 2 lists the AADT, daytime PHV, and nighttime PHV for 

future 2036 conditions for rest areas serving the EB and WB directions of travel. 
 
Table 2 AADT, Daytime PHV, and Nighttime PHV (2036) 
 

Rest Area 
(Direction) 

AADT 
1
 

PHV 
Daytime Period 
(9 a.m. – 4 p.m.) 

 

PHV 
Nighttime Period 
(12 a.m. – 6 a.m.) 

  

Eastbound 3,816 386 103 

Westbound 3,816 354 81 

Source: MDT, 2014; DOWL HKM, 2014. 
PHV = Peak Hour Volume 
AADT = Average Annual Daily Traffic 
1 

AADT volumes assumes a 50%:50% directional split. 
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2.3 Proportion of Mainline Traffic Stopping at Rest Area (P) 

MDT has installed door counters at most state-maintained rest areas that record each time a rest 

area door opens.  This information can be converted to estimate rest area usage as a percentage 

of mainline traffic.  For this technical memorandum, site-specific P values were calculated using 

door count data provided by MDT.  Door count data provides a reasonable estimation of patrons 

using a rest area building during the course of a day, but may not account for drivers or 

passengers that do not enter the building, or patrons holding the door for other parties. Daily door 

counts do not provide information about hourly usage patterns throughout a 24-hour period, the 

types of vehicles occupying a parking lot, or the length of patron stay.  In the absence of site-

specific data, mainline volumes are still required to identify hourly breakouts and truck/car 

percentages. Equation 3 identifies the variables used to calculate site-specific P values for rest 

areas using door count data.  

 

Equation 3    
         

           
 

 

P  = Proportion of mainline traffic stopping at rest area 

PDD  = Peak daily door count 

2  = Conversion from door count to people 

UV  = Users per vehicle (1.5) 

AADT  = Average annual daily traffic 

 

Site-specific P values are based on the relationship between peak-day door count data and 

average annual mainline traffic volumes.  This provides a static estimate, and may not be 

representative of usage characteristics as traffic volumes change over time.   

2.4 Proportion of Commercial Vehicles and Buses and Proportion of 
Passenger Vehicles Using Facility (Dc/Dt) 

MDT supplied daily percentages of buses and commercial vehicles within the mainline traffic 

stream.  Within the WTI report, Guideline #3 notes it is reasonable to assume the percentage of 

commercial vehicles during the daytime and nighttime periods is equivalent to 70 percent and 

200 percent, respectively, of the daily commercial vehicle percentage for the mainline served by 

the rest area. This guideline corresponds roughly to the Emigrant daytime/nighttime ratios, which 

were the highest ratios of the control stations WTI studied.  Daytime ratios for Divide SB and 

Greycliff EB were closer to 60 percent, while nighttime ratios for these two sites were closer to 

160 percent. It is unknown if truck percentage data for the three control stations is representative 

of all state-maintained rest areas.  The percent of passenger vehicles using the Hysham rest areas 

was calculated by subtracting the percent of commercial vehicles and buses from 100 percent.   

2.5 Average Dwell Time (VHS) 

The WTI report investigated parking dwell times at three Montana rest areas to better understand 

rest area parking needs.  Of the three rest areas studied, the Divide SB rest area is most similar to 
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the Hysham rest areas as both are located adjacent to a lower volume (>5,000 AADT) interstate 

highway segment.  Table 3 lists the average dwell time by vehicle type during the day and night 

at the Divide SB rest area.   
 
Table 3  Average Dwell Time at the Divide SB Rest Area 
 

Location Vehicle Type 
Average Dwell Time (Hr: Min: Sec) 

Day Night 

Divide SB 

Cars 00:10:47 00:50:14 

Trucks 00:37:50 03:21:42 

RVs 00:14:44 01:07:04 

Source: WTI, 2011.  

2.6 Restroom Users per Vehicle (UV) 

WTI Guideline #9 concludes for rest area planning and design purposes, a rate of 1.5 restroom 

users per vehicle may be used in estimating the number of patrons using the rest area building.   

2.7 Summary of Estimated Usage 

Table 4 summarizes data elements used for the Hysham rest area sites, based on WTI 

methodology for rest area usage estimation.  
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Table 4  Data Elements Employed in Usage Calculations for Hysham Rest Areas 
 

Variable 
Rest Area 
(Direction) 

Existing 2014 Future 2036 Notes 

Average Annual 
Daily Traffic 

(AADT)  

Eastbound 
2,468 3,816 

Based on 2013 short-term count 
stations 52-2-2, seasonally 
adjusted with growth rate applied. Westbound 

Average Annual 
Daily Traffic 

(Trucks)  
(AADTt) 

Eastbound 
674 1,042 

Based on 2013 short-term count 
stations 52-2-2, seasonally 
adjusted with growth rate applied. Westbound 

Peak Hour 
Volume 
(PHV) 

Eastbound 
250 (day) 
67 (night) 

386 (day) 
103 (night) 

Based on 2013 short-term count 
stations 52-2-2, seasonally 
adjusted with growth rate applied. Westbound 

229 (day) 
53 (night) 

354 (day) 
81 (night) 

Peak Daily Door 
Count (PDD) 

Eastbound 1,677 2,592 Based on 2013 door count data 
provided by MDT. Westbound 1,719 2,657 

Proportion of 
Mainline Traffic 

Stopping at Rest 
Area (P) 

Eastbound 0.23 

P = [(PDD / 2) / UV] / AADT  

Westbound 0.23 

Percentage of 
Cars in the 

Mainline Traffic 
Stream During 

Daytime/Nighttime 
Periods  (Dc%) 

Eastbound 

72.70% Dc% = (AADT - AADTt) / AADT 

Westbound 

Percentage of 
Trucks in the 

Mainline Traffic 
Stream During 

Daytime/Nighttime 
Periods (Dt%) 

Eastbound 

19.11% (day) 
54.60% (night) 

Guideline #3 
Day = (AADTt / AADT) * 0.7 
Night = (AADTt / AADT) * 2.0     

Westbound 

Average Dwell 
Time (VHS) 

Eastbound 11 minutes (cars) 
38 minutes (trucks - day) 

202 minutes (trucks - night) 

Based on research from SB Divide 
rest area. 

Westbound 

Restroom Users 
per Vehicle (UV) 

Eastbound 
1.5 Based on WTI Guideline #9.  

Westbound 

Source: WTI, 2011; MDT, 2014; DOWL HKM, 2014.  

 

Table 5 presents the recommended number of parking and restroom stalls according to the WTI 

methodology.  Calculation formulas are presented on page 2 of this memorandum.  Detailed 

calculations are provided in Appendix B.   
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Table 5  Recommended Parking and Restroom Stalls at Hysham Rest Areas  

 

Variable 
Rest Area 
(Direction) 

Existing 2014 Existing 2014 Future 2036 

Current Conditions 
(No Improvements) 

WTI Methodology 
(Reconstruction) 

WTI Methodology 
(Reconstruction) 

Passenger vehicle 
stalls 

Eastbound 15 6 9 

Westbound 16 6 9 

Commercial vehicle 
stalls 

Eastbound 4 21 
1
 31 

1
 

Westbound 4 18 
1
 27 

1
 

Restroom stalls 

Eastbound 
4 (women) 

4 (men) 
1 (women) 

1 (men) 
2 (women) 

1 (men) 

Westbound 
4 (women) 

4 (men) 
1 (women) 

1 (men) 
2 (women) 

1 (men) 

Source: WTI, 2011; MDT, 2014; DOWL HKM, 2014.  
1
 Night usage controls.   

Based on the results listed above, there is a surplus of passenger vehicle and restroom stalls and a 

shortage of commercial vehicle stalls at the Hysham rest area sites. When assessing parking and 

restroom demand and supply, MDT could consider preserving the current number of parking and 

restroom stalls (if greater than the number of stalls indicated in demand calculations). MDT 

could also consider re-striping some passenger vehicle stalls as commercial vehicle parking 

stalls.  

3.0 Summary of Crash Analysis  
MDT provided crash data for I-94 from RP 64.0 to RP 65.5 for the ten-year period from January 

1, 2004, to December 31, 2013.  During this period, twenty-one crashes occurred within this 1.5-

mile segment.  Only one of the twenty-one reported crashes was related to the interchange. This 

single vehicle crash involved a passenger car hitting a fixed object off the right roadway 

shoulder. This crash occurred during the day with snowy or slushy roadway conditions. 

Contributing circumstances included traveling too fast for conditions and other road/environment 

conditions. As only one crash was related to the interchange, no correctable trends could be 

identified for the ten-year analysis period.  

4.0 Left-and Right-turn Lanes  
The needs for left- and right-turn lanes were not considered at the Hysham rest areas because the 

rest areas are accessed by exit ramps from I-94.  

5.0 Conclusion 
This preliminary traffic technical memorandum recommends an expanded number of 

commercial vehicle parking spaces at the Hysham rest areas compared to current conditions 

based on estimated future traffic volumes over a 22-year design period.  Recommendations will 

be considered during upcoming tasks to develop a conceptual layout of the sites.  The conceptual 
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layout will be used to assess the recommended number of parking spaces and restroom stalls to 

fit within the physical constraints of each site, including consideration of existing right-of-way 

boundaries, topography, sensitive natural resources, and state-required setbacks from 

groundwater wells and wastewater systems.   
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Traffic Data 

 
  









 

 

 

Appendix B   

Usage Calculation Spreadsheet 

 



Variable
Existing (2014)

DAY

Existing (2014)

NIGHT

Future (2036)

DAY

Future (2036)

NIGHT
Notes

Average Annual Daily Traffic AADT 2,468 2,468 3,816 3,816 Traffic Count Site 52-2-2 Eastbound Volume

Average Annual Daily Traffic (Trucks) AADTt 674 674 1,042 1,042 Traffic Count Site 52-2-2 Eastbound Volume

Average Daily Traffic ADT 3,428 3,428 5,300 5,300
Traffic Count Site 52-2-2 Hourly Full Detail 

Eastbound Volume

Peak Daily Door Count PDD 1,677 1,677 2,592 2,592 Door Count Data Provided by MDT

Peak Daily People PDP 838 838 1,296 1,296
PDP = PDD / 2 

(Section 4.5.1 Patron/Door Count Correlation)

Peak Hour Volume PHV 250 67 386 103
Traffic Count Site 52-2-2, Seasonally Adjusted 

Eastbound Volume

Peak Day Peak Hour People PHP 61 16 94 25
PHP = PDP * (PHV / ADT)

Peak Day Peak Hour Vehicles Stopping at 

Rest Area
PHVp 41 11 63 17 PHVp = PHPp / UV

Percentage of Cars in the Mainline Traffic 

Stream During Daytime/Nighttime Periods
Dc% 72.70% 72.70% 72.70% 72.70% Dc% = (AADT - AADTt) / AADT

Percentage of Trucks in the Mainline Traffic 

Stream During Daytime/Nighttime Periods
Dt% 19.11% 54.60% 19.11% 54.60%

Guideline #3

Day = (AADTt / AADT) * 0.7

Night = (AADTt / AADT) * 2.0    

Number of Cars Stopping at Rest Area Dc 30 8 46 13 Dc = Dc% * PHVp

Number of Trucks Stopping at Rest Area Dt 8 6 13 10 Dt = Dt% * PHVp

Total Vehicles Stopping at Rest Area During 

Peak Hour (Factored)
D2 38 14 59 23 D2 = Dc + Dt

Average Dwell Time for Cars (Minutes) VHSc 11 NA 11 NA

Average Dwell Time for Trucks (Minutes) VHSt 38 202 38 202

Restroom Users Per Vehicle UV 1.5 1.5 1.5 1.5 Guideline #9 

Parking Spaces for Cars (Day Controls) Nc 6 NA 9 NA Nc = (PHVp * Dc% * VHSc) / 60

Parking Spaces for Trucks 

(Night Controls)
Nt NA 21 NA 31 Nt = (PHVp * Dt% * VHSt) / 60

Total Restroom Stalls T 2 NA 3 NA T = (UV * D2) / 30

Total Restroom Stalls - Women Tw 1 NA 2 NA Tw = T * 0.6

Total Restroom Stalls - Men Tm 1 NA 1 NA Tm = T * 0.4

2.00%
1
 Compound Annual Growth Rate  = 

Hysham (East) Rest Area - Peak Daily Door Count

Description

DATA

Research from Divide (Southbound) Rest Area

RECOMMENDED 

PARKING SPACES

RECOMMENDED 

RESTROOM 

STALLS



Variable
Existing (2014)

DAY

Existing (2014)

NIGHT

Future (2036)

DAY

Future (2036)

NIGHT
Notes

Average Annual Daily Traffic AADT 2,468 2,468 3,816 3,816 Traffic Count Site 52-2-2 Westbound Volume

Average Annual Daily Traffic (Trucks) AADTt 674 674 1,042 1,042 Traffic Count Site 52-2-2 Westbound Volume

Average Daily Traffic ADT 3,248 3,248 5,021 5,021
Traffic Count Site 52-2-2 Hourly Full Detail 

Eastbound Volume

Peak Daily Door Count PDD 1,719 1,719 2,657 2,657 Door Count Data Provided by MDT

Peak Daily People PDP 859 859 1,329 1,329
PDP = PDD / 2 

(Section 4.5.1 Patron/Door Count Correlation)

Peak Hour Volume PHV 229 53 354 81
Traffic Count Site 52-2-2, Seasonally Adjusted 

Eastbound Volume

Peak Day Peak Hour People PHP 61 14 94 21
PHP = PDP * (PHV / ADT)

Peak Day Peak Hour Vehicles Stopping at 

Rest Area
PHVp 40 9 62 14 PHVp = PHPp / UV

Percentage of Cars in the Mainline Traffic 

Stream During Daytime/Nighttime Periods
Dc% 72.70% 72.70% 72.70% 72.70% Dc% = (AADT - AADTt) / AADT

Percentage of Trucks in the Mainline Traffic 

Stream During Daytime/Nighttime Periods
Dt% 19.11% 54.60% 19.11% 54.60%

Guideline #3

Day = (AADTt / AADT) * 0.7

Night = (AADTt / AADT) * 2.0    

Number of Cars Stopping at Rest Area Dc 30 7 46 11 Dc = Dc% * PHVp

Number of Trucks Stopping at Rest Area Dt 8 6 12 8 Dt = Dt% * PHVp

Total Vehicles Stopping at Rest Area During 

Peak Hour (Factored)
D2 38 13 58 19 D2 = Dc + Dt

Average Dwell Time for Cars (Minutes) VHSc 11 NA 11 NA

Average Dwell Time for Trucks (Minutes) VHSt 38 202 38 202

Restroom Users Per Vehicle UV 1.5 1.5 1.5 1.5 Guideline #9 

Parking Spaces for Cars (Day Controls) Nc 6 NA 9 NA Nc = (PHVp * Dc% * VHSc) / 60

Parking Spaces for Trucks 

(Night Controls)
Nt NA 18 NA 27 Nt = (PHVp * Dt% * VHSt) / 60

Total Restroom Stalls T 2 NA 3 NA T = (UV * D2) / 30

Total Restroom Stalls - Women Tw 1 NA 2 NA Tw = T * 0.6

Total Restroom Stalls - Men Tm 1 NA 1 NA Tm = T * 0.4

2.00%
1
 Compound Annual Growth Rate  = 

Hysham (West) Rest Area - Peak Daily Door Count

Description

DATA

Research from Divide (Southbound) Rest Area

RECOMMENDED 

PARKING SPACES

RECOMMENDED 

RESTROOM 

STALLS
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To:  Kevin Malone, PE 
  MDT Project Manager 
 
From:  William Dreyer, PE 
  DOWL HKM - Project Manager 
   
 
Date:  September 15, 2014 
 
Subject: Hysham Rest Area (IM 94-2(36)65; UPN 8200000) 
  Preliminary Hydraulics Memo (MDT Activity 170) 

  

 
INTRODUCTION 

This preliminary hydraulics memo was developed in support of Phase I of the Hysham Rest Area 
project.  The Montana Department of Transportation (MDT) is planning to reconstruct the 
existing Hysham Rest Area on Interstate 94 (I-94), approximately 5 miles south/southwest of 
Hysham in Treasure County, Montana.  As part of the Preliminary Hydraulics evaluation, the 
memorandum is intended to identify existing hydraulics, and provide initial recommendations 
for the design of the water and wastewater systems for Hysham’s EB and WB rest areas.  A 
detailed hydraulics report will need to be prepared under the Phase II portion of this project. 
Proposed improvements for Phase I encompass permitting of water and wastewater systems. 
Phase II improvements are expected to include a full reconstruction of the rest areas, and will 
be developed by others. 
 
The Hysham Rest Area consists of two separate rest area sites located on each side of Interstate 
94 (I-94) in Treasure County, MT. The rest area serving the eastbound (EB) direction of travel 
and the rest area serving the westbound (WB) direction of travel are both located at reference 
post (RP) 418.8. 
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Figure 1. Hysham Vicinity Map  

 
 
STORM WATER INSPECTION 

A visual inspection of the current storm water facilities was performed March, 2014 as well as 
June 2014. The visual inspection was intended to identify storm water influences in regard to 
current and future potable water facilities and wastewater facilities. History of standing water 
was not identified in close proximity to the existing wells and/or the currently proposed 
wastewater system locations at either site. The eastbound and westbound areas are located 
toward the bottom of a hill within the Box Elder Creek drainage area. Storm water is currently 
diverted via culverts to drainage swales located on both sides of the westbound site. One 
ephemeral drainage was identified adjacent to the project area and outside of the area 
proposed for disturbance.  Both drainages were sparsely wooded.   
 
A drainage swale (Photo 1) located off of the off ramp on the eastbound rest area drains a 
portion of the eastbound rest area.  Intermittent pools of standing water and wetland 
vegetation were observed within the bottom of the swale, but continuous flow was absent 
during the investigation.  
 



A portion of the eastbound drainage area (Photo 2) drains the southwest portion of the rest 
area.  A defined drainage swale was observed, but flow was absent during the time of the 
investigation.    
Photo 1.  Looking southwest of the eastbound rest area (drainage swale)  

 
 
Photo 2.  Looking northeast of the eastbound rest area (drainage swale)   

 
 
Photo 3.  Drainage Culvert looking north on eastbound rest area 

 
 



 
The Phase II site design will need to identify changes, if any, to the site drainage, and provide 
adequate drainage around the water and wastewater facilities.  
 
The proposed wastewater system sites will be located on gently sloping Cretaceous Age 
deposits and will be in an area with approximately 2% to 3% slope (see Drainage Plan). 
 
Flooding risk from Box Elder Creek was assessed from published FEMA maps and visual 
verifications of channel characteristics, vegetation growth and bank elevation. As seen in 
Figures 2 and 3, the project site is located outside of the FEMA-designated 100-year flood plain. 
The proposed wastewater system site is located approximately 520 feet southwest of the 
potential floodplain boundary of Box Elder Creek. The proposed wastewater system is located in 
areas above any potential flooding inundation. 
   
Photo 4.  View of Box Elder Creek bordering westbound rest area, looking southwest. 
 

 
 
The proposed drainfield areas are located such that storm water and spring melt runoff should 
not pose any flooding risk to the drainfield.  As a precaution, a Phase II drainage plan should be 
designed to divert any storm water and spring melt runoff away from the proposed drainfield. 
  

Limits of assumed flood plain. 



Figure 2:  FEMA Flood Map Index 

 
 
Figure 3:  FEMA Flood Map 

 
 



STORM WATER MANAGEMENT 
Storm water run-off from the area around the drainfield can be diverted via sheet flow, or can be 
channelized to low areas that will be developed through the Phase II site grading design.  The 
Phase Il design of the rest area may incorporate retention/detention ponds to control the 
quantity of site runoff as well as providing water quality treatment, should proper separation 
from the water and wastewater systems be maintained.  Consideration should also be given to 
the need of an oil-water separator in final design for collection and treatment of accidental spills 
from the parking areas, prior to discharge into the retention area.  Final design of these storm 
water controls can be developed under Phase II design efforts.  
 
CONCLUSION: 
The Hysham Rest Area sites are located beyond the estimated floodplain of Box Elder Creek. 
The existing drinking water wells and proposed wastewater areas are located such that existing 
drainage patterns for storm water and snowmelt runoff should not pose a flooding risk.  The final 
grading and drainage plan developed under Phase II can be designed to divert any storm water 
and snowmelt runoff away from the proposed water and wastewater systems. The final rest 
area design should take into account the calculated runoff from the final site layout and 
incorporate storm water runoff quantity and quality control measures in accordance with MDT 
Hydraulics Design criteria.  Storm water control measures will similarly need to be designed for 
the entirety of the rest area reconstruction. 
 



. 

 
 
 
 
 
 
 
 
 
 

 
APPENDIX A 

 
STORM WATER MANAGEMENT PLAN 
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EXECUTIVE SUMMARY 
The Montana Department of Transportation (MDT) is planning to reconstruct the existing Hysham 
Rest Area on Interstate 94 (I-94), approximately 5 miles south/southwest of Hysham in Treasure County, 
Montana.  As part of the environmental review process, this Biological Resources Report 
evaluates the project’s potential impacts on terrestrial and aquatic plant and animal species, 
wetlands and non-wetland waterways (aquatic resources), state species of concern, and 
threatened or endangered species.  

This project would have no effect on federally-listed species, state species of concern, or state 
special status species.  No wetlands or other aquatic resources were identified within the 
project area. 
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1.0 INTRODUCTION 
This Biological Resources Report (BRR) has been prepared as part of the environmental review 
process for the I-94 Hysham rest area reconstruction project in Treasure County, Montana.  This 
report identifies biological resources, state species of concern, threatened and endangered 
species, wetlands, and other aquatic resources found within the project area, and includes a 
preliminary assessment of potential impacts to these resources as a result of the proposed 
project.  Potential issues were identified through a field survey of the project area, a review of 
available literature, and professional opinion.  

PROJECT DESCRIPTION 
MDT intends to reconstruct the eastbound and westbound Hysham rest areas on I-94 at 
approximate reference post (RP) 65 (Figure 1).  The project area is located approximately 5 
miles south/southwest of Hysham in Treasure County within Section 5, Township 5 North, 
Range 36 East.  The project limits will include the eastbound and the westbound rest areas, 
entrance and exit ramps, and a portion of I-94 approaching and departing the rest areas.  
Precise project limits will be determined during the design phase of the project, but are 
expected to remain within the existing MDT right-of-way. 

The purpose of the project is to reconstruct the existing rest areas to meet current and future 
demand based on anticipated usage.  Wastewater systems with increased capacity and 
improved treatment capabilities, expanded car and truck parking spaces, and expanded 
restroom facilities may be needed to accommodate future demand.   
 
Phase I of the project will include preliminary design and conditional permitting for anticipated 
improvements to the water and wastewater systems to be used during subsequent design and 
construction phases (Phase II).  Phase I will also include preparation of environmental 
compliance documentation.  At this time, Phase II improvements are expected to be developed 
through a design-build project. 
 
The majority of the project area was previously disturbed for construction of the existing 
Hysham rest areas.  Reconstruction of the eastbound and westbound rest areas is anticipated 
to remain within previously-disturbed areas within the existing rights-of-way. 
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Figure 1.  Project location 

 
 

GENERAL AREA DESCRIPTION 
The Yellowstone River generally parallels I-94 at this location and its floodplain is approximately 
2.6 miles north of the existing westbound rest area (Figure 2).  The eastbound and westbound 
rest areas are located in the foothills above the Yellowstone River valley. 
 
The project’s elevation is approximately 2,880 feet above mean sea level.  Land adjacent to the 
project area consists of privately-owned undeveloped grasslands and shrub lands. Box Elder 
Creek generally parallels the westbound rest area right-of-way.  The town of Hysham is located 
approximately 2.7 miles north/northeast of the site within the greater Yellowstone River valley.   
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Figure 2. Project vicinity 

 
 

 
2.0 GENERAL STUDY METHODS 

AGENCY COORDINATION 
It was determined by MDT that agency coordination would not be required based on the scope 
and nature of the project. 

LITERATURE/DATABASE SEARCHES 
A review of the most current United States Fish and Wildlife Service (USFWS) species list for 
Treasure County, Montana (USFWS, 2014), the Montana Natural Heritage Program (MTNHP) 
online database (MTNHP, 2014), the Montana Fish, Wildlife and Parks (MFWP) 2012 Bald Eagle 
data, and the Montana Natural Resources Information System (NRIS, 2014) was conducted to 
determine which species, or suitable habitat, might be present in the project area.  Appendices 
A, B, and C provide complete lists of findings.  In addition, aerial maps, United States Geological 
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Survey (USGS) topographical maps, Natural Resource Conservation Service (NRCS) soils maps, 
USFWS National Wetland Inventory (NWI) maps, and the State of Montana Cadastral Map were 
also reviewed for information on the project area. 

FIELD SURVEYS 
An on-site survey of the project area was conducted on June 2, 2014, by Will Trimbath, DOWL 
HKM.  The survey included both eastbound and westbound rest areas and entrance and exit 
ramps (Photos 1 and 2).  The survey was primarily conducted to identify potential wetlands and 
other aquatic resources within the project area.  Aquatic features found just outside of the 
survey area were noted during the field visit.  A formal wetland and stream delineation was not 
performed as no such features were present in the project area.  During the effort, a general 
survey for wildlife and plant communities was also conducted. 

Photo 1.  View of eastbound I-94 Hysham rest area, looking south 
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Photo 2. View of westbound Hysham I-94 rest area, looking southeast. 

 
 

3.0 TERRESTRIAL RESOURCES 

METHODS 
In addition to the field survey conducted in June 2014, the MTNHP and NRIS online databases 
were researched for information on the natural setting of the area (MTNHP, 2014 and NRIS, 
2014).  Aerial maps, USGS topographic maps, and published resource maps were also reviewed. 

RESULTS 

Ecological Setting and General Description 
The project area is within the Northwestern Great Plains (Level III) and Pine Scoria Hills (Level 
IV) Ecoregions.  The Pine Scoria Hills ecoregion is classified as unglaciated, rugged, broken land 
with stony, rough hills, where precipitation ranges from 12 to 19 inches per year (EPA, 2012). 

Land cover within the project area primarily consists of Human Land Use – Developed, 
Interstate.  This land cover includes the National Highway System (NHS), limited access 
highways, and their shoulders and rights-of-way (NRIS, 2014).   
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The majority of the project area has been disturbed for construction of the Hysham rest areas 
(Photos 1 and 2).  Reconstruction of the eastbound and westbound rest areas is anticipated to 
occur within previously-disturbed areas, and not require any additional earth disturbance. 

General Vegetation 

Baseline Conditions 

The majority of the upland area surrounding the project area has been disturbed by 
agricultural/grazing practices and sporadic residential development.  The project area 
predominantly consists of maintained lawn areas and grasslands which are occasionally 
mowed.  Dominant vegetation observed during the June 2, 2014, survey is provided in Table 1. 

Table 1. Vegetation observed within the project area 
Common Name Scientific Name 
Big sagebrush Artemisia tridentata 
Cheatgrass** Bromus tectorum 
Common dandelion* Taraxacum officinale 
Crested wheatgrass* Agropyron cristatum 
Plains  cottonwood Populus deltoides 
Goldenrod sp. Solidago sp. 
Rocky Mountain juniper Juniperus scopulorum 
Russian olive** Elaeagnus angustifolia 
Showy milkweed Asclepias speciosa 
Smooth brome* Bromus inermis 
Timothy* Phleum pratense 

Woods’ rose Rosa woodsii 
Source: DOWL HKM Field Visit, 2014.   **regulated plant *introduced 

Potential Impacts 

Project construction limits have not been finalized for this project; however, vegetation impacts 
should be limited as the majority of work is anticipated to be performed within previously-
disturbed areas within the existing rights-of-way.  Some vegetation may be disturbed from 
construction access and staging. 

Avoidance and Minimization 

Only previously-disturbed areas will be permanently affected by this project, therefore, 
avoidance and minimization measures are not necessary. 
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Recommended Conservation Measures 

Best Management Practices (BMPs) should be used to limit ground disturbance and minimize 
vegetation removal, control erosion, and re-vegetate disturbed areas within the project limits 
as soon as construction is complete.  

• Mature trees and shrubs should be preserved where feasible.  

• Topsoil should be segregated and utilized during restoration efforts.  

• Areas will receive topsoil and seeding according to MDT standard specifications and 
recommendations of the MDT Reclamation Specialist. 

Noxious Weeds/Invasive Species 

Species Present and Distribution 

Several noxious weeds/invasive species occur in Treasure County including but not limited to 
spotted knapweed, Canada thistle, St. John’s-wort, as well as two regulated species:  cheatgrass 
and Russian olive. 

General Description and Degree of Infestation 

Based on observations during the DOWL HKM June 2014 field review and observations from the 
Treasure County Weed District, the predominant occurrence of noxious and invasive species 
occurs in areas outside of those routinely mowed and maintained for the rest area facilities, 
entrance and exit ramps, and I-94. 

Recommended Conservation Measures 

All disturbed soils not landscaped or otherwise permanently stabilized by construction should 
be seeded using a seed mix approved by MDT appropriate to the project vicinity to discourage 
rapid colonization by noxious and invasive species.  Machinery and equipment should be 
cleaned prior to entering the project site.   

General Wildlife Species 

Species Description and Distribution 

Wildlife habitats in and adjacent to the project area consist of roadside ditches, shrubland, 
grazing pastures, landscaping, and a riparian corridor along Box Elder Creek.  A search of the 
MTNHP database was conducted to identify species occurrences in the project vicinity and can 
be found in Appendix A.  Most of the species on the list can be found in grass, shrub, or tree 
habitats and have the potential to occur in the project area.  Those species with specific aquatic 
habitat elements are unlikely to be present.  Field survey during the site resulted in observation 
of two bird species: American Robin (Turdus migratorius) and Western Meadowlark (Sturnella 
neglecta). 
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Potential Impacts 

Due to the scope of the project, impacts to wildlife from reconstruction of the Hysham 
eastbound and westbound rest areas resulting from loss of some habitat within the 
construction zone due to clearing for construction activities will likely be minor.  Although 
construction will largely be limited to the existing rest area footprint, minor temporary impacts 
may occur from construction staging and access activities.  Temporary impacts to individuals 
may also result from activities associated with construction such as noise, vibration, human 
activity, and construction equipment movement.  

Avoidance and Minimization 

Disturbance of wildlife habitat will be avoided and minimized by limiting construction activities 
to areas within the existing rest areas.  Disturbed areas will be re-vegetated as soon as 
practicable following construction using a seeding mixture approved by MDT. 

Recommended Conservation Measures 

MDT Standard Specifications for Road and Bridge Construction (2014) effectively address the 
protection of environmental resources.    

The following recommended measures are in addition to the Standard Specifications.   

• In order to comply with the Migratory Bird Treaty Act, all trees and shrubs existing within 
the construction limits and affected by construction, will be removed outside of the nesting 
season between the dates of August 16 to April 15.  Special Provision 107-25C (Migratory 
Bird Treaty Act Compliance – Vegetation) will be added to the contract plans for this project 
(see Appendix D). Any active nests discovered during construction must not be removed or 
otherwise impacted. 

• Minimize vegetation removal. 

• Preserve mature trees and shrubs where feasible. 

• Restore with a combination of desirable and native vegetation and landscape components 
where possible. 

 

4.0 AQUATIC RESOURCES 

METHODS 
Prior to the field visit, the project area was researched for the potential presence of aquatic 
sites.  Various mapping resources were used, including the USFWS NWI maps, USGS 
topographic quad maps, aerial photographs, and NRCS soils maps.  The MFISH database was 
not reviewed due to the absence of waterways within the project area. 
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During the site visit conducted June 2, 2014, the project area was investigated for wetlands and 
other aquatic resources according to the United States Army Corps of Engineers (USACE) 
wetland delineation manual (USACE, 1987), the Regional Supplement to the Corps of Engineers 
Wetland Delineation Manual: Great Plains Region (Version 2.0) (USACE, 2010), and USACE 
Regulatory Guidance Letter No. 05-05: Ordinary High Water Mark Identification (USACE, 2005).   

RESULTS 
No wetlands or other aquatic resources were identified within the project area where ground-
disturbing project improvements will likely take place.  

Aquatic Sites  

Site Description 
A review of the USFWS NWI database did not identify any wetlands or other aquatic resources 
within the project area; this was supported during the June 2014 field review.  No wetlands or 
other aquatic resources were identified within the project area where ground-disturbing 
project activities will likely take place.  
 
One stream, Box Elder Creek (Photo 3), generally parallels the westbound rest area site and its 
floodplain is located adjacent to the site’s current right-of-way.  Box Elder Creek is a small 
perennial stream that drains into the Yellowstone River.  No impacts are anticipated to this 
stream as it is located outside of the right-of-way limits, and will not be impacted from ground-
disturbing project activities. 

A review of the USFWS NWI database did not identify any wetlands or other aquatic resources 
within the project area.  One small wetland was located on the NWI map along Box Elder Creek, 
bordering the westbound rest area.  However Box Elder Creek and any associated riparian 
wetlands are not within the westbound Hysham rest area, and will be avoided during the 
reconstruction project.  Additionally, there were no wetlands or other aquatic resources 
identified within the project area during the June 2014 field review.   
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Photo 3.  View of Box Elder Creek bordering westbound rest area, looking west. 

 

Potential Impacts 

There are no potential impacts to wetlands or other aquatic resources from this project. 

Avoidance and Minimization 

Wetlands, streams, or any other aquatic resources identified outside of the project area will be 
avoided during the design process and will not be disturbed. 

Recommended Conservation Measures 

No conservation measures are recommended as no wetlands or other aquatic resources were 
identified in the project area.  

Permitting Required 

No permits will be required for impacts to wetlands, streams, or any other aquatic resource, as 
none are present within the project area.  Depending on the project design, construction storm 
water permits may be required. 

General Aquatic Species 

Species Description and Distribution 

No waterways exist within the project area, so no aquatic species are present. 
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Habitat Requirements 

Habitat requirements were not assessed due to the absence of aquatic habitat. 

Potential to Occur in Project Area 

There is no potential for aquatic species to occur within the project area due to a lack of 
habitat. 

Potential Impacts 

No direct impacts to aquatic species are anticipated due to a lack of habitat. 

Avoidance and Minimization 

BMPs will be installed to limit ground disturbance and minimize vegetation removal, control 
erosion, and re-vegetate disturbed areas within the project limits as soon as construction is 
complete, as timing will allow.  Measures will also be taken to prevent construction materials, 
sediment, and spills from entering receiving waterways during construction of project 
improvements. 

Recommended Conservation Measures 

MDT Standard Specifications for Road and Bridge Construction (2014) effectively address 
resources including air, water, and noise pollution concerns as defined by state, local, and 
federal laws and regulations.  In order to minimize impacts to waters downstream of the 
project area, conservation measures outlined in these specifications should be strictly followed. 

 

5.0 SPECIES OF CONCERN AND SPECIAL STATUS SPECIES 

METHODS 
A data request was submitted to MTNHP to determine if any Species of Concern may be 
present in or near the project area.  

RESULTS 
One bird species, the Great Blue Heron, was identified in the Species of Concern report 
provided by MTNHP (Appendix B, MTNHP, 2014).  This species, its conservation status, habitat 
requirements, habitat requirements, and potential to occur in the project area are outlined 
below in Table 2. 
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Table 2. State Species of Concern within the project vicinity 

Common 
Name 

Scientific 
Name 

Status* 

Last 
Observed 
in Project 
Vicinity 

Habitat Requirements Potential to Occur in 
Project Area 

Great Blue 
Heron, Ardea 

herodias 
S3, G5 2008 

Requires aquatic sites and can be 
found from urban wetlands to 
wilderness settings.  Most 
Montana nesting colonies are in 
cottonwoods along major rivers 
and lakes, with a smaller number 
occurring in riparian ponderosa 
pines and on islands in prairie 
wetlands. 

Unlikely to occur within 
project area due to a 
lack of suitable habitat. 

Source: MTNHP, 2014 and Montana Field Guide (fieldguide.mt.gov) 
*Key to rankings: G=Global rank based on range-wide status, S=State rank based on status in Montana, 
B=Breeding, and M=Migratory; S3 or G3: Potentially at risk because of limited and/or declining numbers, range 
and/or habitat, even though it may be abundant in some areas; S5 or G5:  Common, widespread, and abundant 
(although it may be rare in parts of its range). Not vulnerable in most of its range. 

Bald and Golden Eagles are protected under the Bald and Golden Eagle Act of 1940 and receive 
special state status.  As indicated by MDT, no Bald or Golden Eagle nests have been 
documented within a four-mile radius of the project area (MNHP, 2012).  During the June 2014 
field visit, no Bald or Golden Eagle nests or individual birds were observed within or adjacent to 
the project area. 

Potential Impacts 
Due to the lack of suitable habitat, the proposed project will have no direct or indirect impact 
on Species of Concern.  

As previously noted, the extent of impacts to wildlife habitat will be minimal due to the scope 
of the reconstruction project.  Wildlife habitats, state Species of Concern, and state special 
status species are highly unlikely to be permanently impacted by the project.  

Avoidance and Minimization 
No avoidance or minimization of activities is proposed as no state Species of Concern have been 
documented or are anticipated in the project area.  

Recommended Conservation Measures 
No conservation measures are recommended for state Species of Concern as none have been 
documented or are anticipated in the project area.  
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6.0 THREATENED AND ENDANGERED SPECIES  

INTRODUCTION 
The federal list of threatened and endangered species is maintained by the USFWS.  Species on 
this list receive protection under the Endangered Species Act (ESA).  An Endangered species is 
in danger of extinction throughout all or a significant portion of its range.  A Threatened species 
is likely to become endangered in the foreseeable future.  The USFWS also maintains a list of 
species that are candidates or proposed for possible addition to the federal list.   

METHODS 
To determine which federally-listed species may occur in the project vicinity, the USFWS list of 
species for Treasure County and the MTNHP database for threatened or endangered species 
were reviewed for occurrences using a three-mile buffer around the project area (MTNHP 
2014).  

RESULTS 
Table 3 presents federally-listed endangered, threatened, proposed, and candidate species in 
Treasure County (Appendix C, USFWS, 2014), along with their preferred habitat and the 
potential for each species to be found in the project area. 

Table 3. Federally Listed Endangered, Threatened, Proposed, and Candidate Species 
Potentially Occurring in Treasure County, Montana 
Common Name, 
Scientific Name 

USFWS 
Status 

Habitat 
Requirements 

Potential to Occur 
in Project Area 

Black-footed Ferret, 
Mustela nigripes 

Endangered Critical habitat requirement is 
prairie dog colonies. 

Highly unlikely due to lack of 
suitable habitat.  No prairie dog 
colonies exist within the rest area. 

Greater Sage-G 
rouse, 
Centrocercus 
urophasianus 

Candidate 
 

Sagebrush is the preferred 
habitat. Uses 6- to 18-inch high 
sagebrush covered benches in 
June to July; moves to alfalfa 
fields or greasewood bottoms 
when forbs on the benches dry 
out; and moves back to sagebrush 
in late August to early September.   

Unlikely due to lack of suitable 
habitat. The project area is 
disturbed, and lacks abundant 
native high-density sagebrush 
vegetation.   
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Common Name, 
Scientific Name 

USFWS 
Status 

Habitat 
Requirements 

Potential to Occur 
in Project Area 

Sprague’s Pipit, 
Anthus spragueii 

Candidate 
 

A ground nester that prefers 
native, medium- to intermediate-
height prairie, and in a short-grass 
prairie landscape, can often be 
found in areas with taller grasses. 
The Sprague's pipit is significantly 
more abundant in native prairie 
than in exotic vegetation and has 
been shown to be area sensitive, 
requiring relatively large areas of 
appropriate habitat. Also known 
to utilize and breed in alkaline 
meadows and around the edges 
of alkaline lakes. 

Unlikely due to lack of suitable 
habitat. The project area is highly 
disturbed.  

Source: USFWS, 2014 

Potential Impacts 
This project, as proposed on this date, is expected to have No Effect on federally-listed 
Endangered or Threatened species and Is Not Likely to Jeopardize the Continued Existence of 
federal Proposed or Candidate species as these species are not documented in the project area, 
are not likely to occur in the project area, and the project area does not contain critical or 
suitable habitat.   

Avoidance and Minimization 
No impacts are anticipated as a result of the proposed project. 

Recommended Conservation Measures 
No conservation measures are recommended for federally-listed endangered, threatened, 
proposed, and candidate species as none have been documented nor are likely to occur in the 
project area. 
 
7.0 WETLANDS  

INTRODUCTION 
The USACE administers Section 404 of the Clean Water Act, which regulates the discharge of fill 
into waters of the United States and associated wetlands subject to USACE jurisdiction.  The 
USACE defines wetlands as those areas inundated or saturated by surface or ground water at a 
frequency and duration sufficient to support, and that under normal circumstances do support, 
a prevalence of vegetation typically adapted for life in saturated soil conditions.  The USACE and 
EPA determine which wetlands are jurisdictional; all impacts to jurisdictional waters of the 
United States are regulated.   
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METHODS 
Aerial photos, USGS topographical maps, NRCS soils maps, and the USFWS National Wetland 
Inventory maps were reviewed to determine potential locations for wetlands within the project 
area.   
 
During the June 2, 2014, site visit, wetland determinations were conducted following the 
Routine Method described in the USACE wetland delineation manual (USACE, 1987), and the 
Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Great Plains 
Region (Version 2.0) (USACE, 2010).    

RESULTS 

Description of Delineated Wetlands 
No wetlands were identified within the project area. 

Wetland Delineation and Functional Assessment Classification 
No wetlands were identified within the project area, therefore, no wetland delineation and 
functional assessment classifications were conducted. 

Potential Wetland Impacts 
No wetlands were identified within the project area; therefore, no impacts to wetlands are 
anticipated. 

Avoidance and Minimization 
No avoidance and minimization measures are anticipated.   

Proposed Wetland and Stream Mitigation 
No wetland or stream mitigation is anticipated for this project. 

Recommended Conservation Measures 
No conservation measures for wetlands are recommended as no wetlands were identified 
within the project area. 

16 
 



Hysham Rest Areas   Draft Biological Resources Report 
IM 94-2(36)65       MDT Activity 182 
UPN 8200000   September 14, 2014 
 
8.0 REFERENCES 
 
EPA.  2012. Environmental Protection Agency Ecoregions of the Continental United States. 

Accessed July 30, 2014. ftp://ftp.epa.gov/wed/ecoregions/mt/mt_back_2.pdf 

MDT. 2014.  Montana Department of Transportation Standard Specifications for Road and 
Bridge Construction. 2014 Edition. 

MFWP. 2012. Fish Wildlife and Park 2012 Bald Eagle Nesting Data provided to MDT. 

MTNHP.  2014. Montana Natural Heritage Program Map Viewer. Observations Report. Accessed 
on July 30, 2014. http://mtnhp.org/MapViewer/. 

MTNHP. 2014. Montana Natural Heritage Program Map Viewer. Land Cover Type. Accessed July 
28, 2014. http://mtnhp.org/MapViewer/. 

MTNHP.  2014. Montana Natural Heritage Program. Montana Field Guide. Accessed August 1, 
2014.   http://fieldguide.mt.gov/  

MT Cadastral. 2014. Montana Cadastral Map. Accessed August 1, 2014. http://svc.mt.gov/msl/ 
mtcadastral/ 

NRIS. 2014. Montana Natural Resource Information System. Accessed July 28, 2014. 
http://nris.mt.gov/ 

USACE. 1987. Corps of Engineers Wetland Delineation Manual. Technical Report Y-87-1. U.S. 
Army Engineer Waterways Experiment Station, Vicksburg, Mississippi. 

USACE. 2005. RGL 05-05: Regulatory Guidance Letter on Ordinary High Water mark 
Identification. Issued December 7, 2005. 

USACE. 2010. Regional Supplement to the Corps of Engineers Wetland Delineation Manual: 
Great Plains Region. Engineer Research and Development Center. 

USFWS. 2014. US Fish and Wildlife Service Ecological Services Montana Field Office. 
Endangered, Threatened, Proposed, and Candidate Species for Montana Counties. 
Accessed July 16, 2014. 

USFWS. 2014. National Wetland Inventory Maps. http://www.fws.gov/wetlands/Data/ 
Mapper.html. Accessed July 31, 2014.   

17 

ftp://ftp.epa.gov/wed/ecoregions/mt/mt_back_2.pdf


 

 
 
 
 
 

APPENDIX A 
 

WILDLIFE SPECIES DOCUMENTED IN PROJECT VICINITY 
  

  
 



Common Name Scientific Name Observed During Site Visit 

Mammals 

Coyote Canis latrans  - 

Striped skunk Mephitis mephitis  - 

Bobcat Lynx rufus  - 

Birds 

Western grebe Aechmophorus occidentalis  - 

Great blue heron Ardea herodias  - 

Canada goose Branta canadensis  - 

Green-winged teal Anas crecca  - 

Mallard Anas platyrhynchos  - 

Northern pintail Anas acuta  - 

Northern shoveler Anas clypeata  - 

Gadwall Anas strepera  - 

Common merganser Mergus merganser  - 

Turkey vulture Cathartes aura  - 

Osprey Pandion haliaetus  - 

Swainson's hawk Buteo swainsoni  - 

Red-tailed hawk Buteo jamaicensis  - 

Killdeer Charadrius vociferus  - 

Solitary sandpiper Tringa solitaria  - 

Wilson's phalarope Phalaropus tricolor  - 

Rock pigeon Columba livia  - 

Eurasian collared-dove Streptopelia decaocto  - 

Mourning dove Zenaida macroura  - 

Eastern screech-owl Megascops asio  - 

Common nighthawk Chordeiles minor  - 

White-throated swift Aeronautes saxatalis  - 

Belted kingfisher Megaceryle alcyon  - 

Downy woodpecker Picoides pubescens  - 

Northern flicker Colaptes auratus  - 

Western wood-pewee Contopus sordidulus  - 

Western kingbird Tyrannus verticalis  - 

Eastern kingbird Tyrannus tyrannus  - 

Horned lark Eremophila alpestris  - 

Violet-green swallow Tachycineta thalassina  - 

Western meadowlark Sturnella neglecta Yes - heard 

Cliff swallow Petrochelidon pyrrhonota  - 

Barn swallow Hirundo rustica  - 

American crow Corvus brachyrhynchos  - 



Common raven Corvus corax  - 

Black-capped 

chickadee Poecile atricapillus  - 

Rock wren Salpinctes obsoletus  - 

House wren Troglodytes aedon  - 

American robin Turdus migratorius  Yes - observed 

Warbling vireo Vireo gilvus  - 

Yellow warbler Setophaga petechia  - 

Lazuli bunting Passerina amoena  - 

Spotted towhee Pipilo maculatus  - 

Lark sparrow Chondestes grammacus  - 

Lark bunting Calamospiza melanocorys  - 

Song sparrow Melospiza melodia  - 

Red-winged blackbird Agelaius phoeniceus  - 

Bullock's oriole Icterus bullockii  - 

American goldfinch Spinus tristis  -  

Reptiles 

Gophersnake Pituophis catenifer  - 

Source: MNHP, 2014, and DOWL HKM Field Visit, 2014. 

 



 

APPENDIX B 
 

MONTANA SPECIES OF CONCERN IN PROJECT VICINITY 
  

  
 



Species of Concern Data Report
Wednesday, May 7, 2014

Visit http://mtnhp.org for additional information.

Report Date:
Natural Resource Information System

Montana State Library

PO Box 201800

Helena, MT 59620-1800

(406)444-3009 mtnhp@mt.gov

Common Name: 

Description:  

Mapping Delineation:  

View Species in MT Field Guide

General Habitat:Great Blue Heron

Birds

Riparian forest

Ardea herodias

Confrmed nestng area bufered by a minimum distance of 6,500 meters in order to be conservatve about encompassing the 

areas commonly used for foraging near the breeding colony and otherwise bufered by the locatonal uncertainty associated with 

the observaton up to a maximum distance of 10,000 meters.

Natural Heritage Ranks:  Federal Agency Status:

Global: 
State: U.S. Fish & Wildlife Service:

U.S. Forest Service:

U.S. Bureau of Land Management:FWP CFWCS Tier:

MT PIF Code:

Click Status for ExplanationsSpecies Status

S3
G5

 3

First Observation Date:

Last Observation Date:

Species Occurence Map Label:   

SO Number:  

Acreage:

Species Occurrences

1975-02-16

1976-05-03

 587

 32,633 

 10017762

First Observation Date:

Last Observation Date:

Species Occurence Map Label:   

SO Number:  

Acreage:

1976-05-03

1976-05-03

 120

 32,633 

 10017745

First Observation Date:

Last Observation Date:

Species Occurence Map Label:   

SO Number:  

Acreage:

1988-04-28

1988-07-28

 201

 32,633 

 10017755

First Observation Date:

Last Observation Date:

Species Occurence Map Label:   

SO Number:  

Acreage:

1988-04-28

1988-07-28

 202

 32,633 

 10017765

First Observation Date:

Last Observation Date:

Species Occurence Map Label:   

SO Number:  

Acreage:

2008-04-08

2008-04-08

 411

 32,633 

 10017751

First Observation Date:

Last Observation Date:

Species Occurence Map Label:   

SO Number:  

Acreage:

2008-04-08

2008-04-08

 412

 32,633 

 10017756

Montana Natural Heritage Program Species of Concern Report 5/7/2014 Page 1 of 2

http://mtnhp.org
http://fieldguide.mt.gov/detail_ABNGA04010.aspx
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Species of Concern Data Report
Wednesday, May 7, 2014

Visit http://mtnhp.org for additional information.

Report Date:
Natural Resource Information System

Montana State Library

PO Box 201800

Helena, MT 59620-1800

(406)444-3009 mtnhp@mt.gov

First Observation Date:

Last Observation Date:

Species Occurence Map Label:   

SO Number:  

Acreage:

Species Occurrences

2008-04-08

2008-04-08

 413

 32,633 

 10017764

First Observation Date:

Last Observation Date:

Species Occurence Map Label:   

SO Number:  

Acreage:

2008-04-08

2008-04-08

 414

 32,633 

 10017761
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U.S. Fish and Wildlife Service
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This resource list is to be used for planning purposes only — it is not an official species list. 

Endangered Species Act species list information for your project is available online and listed below for 
the following FWS Field Offices:

Montana Ecological Services Field Office
585 SHEPARD WAY, SUITE 1
HELENA, MT 59601
(406) 449-5225

Project Name:
Hysham Rest Areas

Project Counties:
Treasure, MT

Project Type:
Transportation

Endangered Species Act Species List (USFWS Endangered Species Program).
There are a total of 3  threatened, endangered, or candidate  species on your species list. Species on this list should be considered in 
an effects analysis for your project and could include species that exist in another geographic area. For example, certain fishes may 
appear on the species list because a project could cause downstream effects on the species.  Critical habitats listed under the Has 
Critical Habitat column may or may not lie within your project area. See the Critical habitats within your project area section below for 
critical habitat that lies within your project area. Please contact the designated FWS office if you have questions.

Species that should be considered in an effects analysis for your project:

Birds Status Has Critical Habitat Contact

http://www.fws.gov/endangered/
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Greater sage-grouse   
(Centrocercus urophasianus)   

Population: entire

Candidate species 
info

Montana Ecological 
Services Field Office

Sprague's Pipit   
(Anthus spragueii) 

Candidate species 
info

Montana Ecological 
Services Field Office

Mammals

Black-Footed ferret   
(Mustela nigripes)   

Population: entire population, except 
where EXPN

Endangered species 
info

Montana Ecological 
Services Field Office

Critical habitats within your project area: 

There are no critical habitats within your project area.

FWS National Wildlife Refuges (USFWS National Wildlife Refuges Program).
There is 1 refuge in your refuge list

Charles M. Russell Wetland Management District
(406) 538-8706 
C/O CHARLES M. RUSSELL NWR   P.O. BOX 110 
LEWISTOWN, MT59457 

refuge profile

FWS Migratory Birds (USFWS Migratory Bird Program).

The protection of birds is regulated by the Migratory Bird Treaty Act (MBTA) and the Bald and Golden Eagle 
Protection Act (BGEPA). Any activity, intentional or unintentional, resulting in take of migratory birds, 
including eagles, is prohibited unless otherwise permitted by the U.S. Fish and Wildlife Service (50 C.F.R. Sec. 
10.12 and 16 U.S.C. Sec. 668(a)). The MBTA has no provision for allowing take of migratory birds that may be 
unintentionally killed or injured by otherwise lawful activities. For more information regarding these Acts see 
http://www.fws.gov/migratorybirds/RegulationsandPolicies.html.

All project proponents are responsible for complying with the appropriate regulations protecting  birds when 
planning and developing a project. To meet these conservation obligations,  proponents should identify potential 
or existing project-related impacts to migratory birds and  their habitat and develop and implement conservation 

http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B06W
http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B06W
http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0GD
http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0GD
http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=A004
http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=A004
http://refuges.fws.gov
http://www.fws.gov/refuges/profiles/index.cfm?id=61526
http://www.fws.gov/migratorybirds/
http://www.fws.gov/migratorybirds/RegulationsandPolicies.html
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measures that avoid, minimize, or  compensate for these impacts. The Service's Birds of Conservation Concern 
(2008) report  identifies species, subspecies, and populations of all migratory nongame birds that, without  
additional conservation actions, are likely to become listed under the Endangered Species Act as  amended (16 
U.S.C 1531 et seq.).

For information about Birds of Conservation Concern, go to
http://www.fws.gov/migratorybirds/CurrentBirdIssues/Management/BCC.html.

Migratory birds of concern that may be affected by your project:
There are 9 birds on your Migratory birds of concern list. The Division of Migratory Bird Management is in the process of 
populating migratory bird data with an estimated completion date of August 1, 2014;  therefore, the list below may not include all 
the migratory birds of concern in your project area at this time.  While this information is being populated, please contact the Field 
Office for information about migratory birds in your project area.

Species Name Bird of Conservation 
Concern (BCC)

S p e c i e s  
Profile

Seasonal Occurrence in 
Project Area

American bittern   (Botaurus 
lentiginosus) 

Yes species info Breeding

Bald eagle   (Haliaeetus 
leucocephalus) 

Yes species info Year-round

Brewer's Sparrow   (Spizella breweri) Yes species info Breeding

Cassin's Finch   (Carpodacus 
cassinii) 

Yes species info Breeding

Greater sage-grouse   (Centrocercus 
urophasianus) 

Yes species info Year-round

Marbled Godwit   (Limosa fedoa) Yes species info Breeding

Mountain plover   (Charadrius 
montanus) 

Yes species info Breeding

Pinyon Jay   (Gymnorhinus 
cyanocephalus) 

Yes species info Year-round

Prairie Falcon   (Falco mexicanus) Yes species info Year-round

http://www.fws.gov/migratorybirds/CurrentBirdIssues/Management/BCC.html
http://ecos.fws.gov/ipac/wizard/speciesInformation!showSpeciesInformation.action?spcode=B0F3
http://ecos.fws.gov/ipac/wizard/speciesInformation!showSpeciesInformation.action?spcode=B008
http://ecos.fws.gov/ipac/wizard/speciesInformation!showSpeciesInformation.action?spcode=B0HA
http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0J6
http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B06W
http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0JL
http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B078
http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0I0
http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0ER
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NWI Wetlands (USFWS National Wetlands Inventory).

The U.S. Fish and Wildlife Service is the principal Federal agency that provides information on the extent and 
status of wetlands in the U.S., via the National Wetlands Inventory Program (NWI).  In addition to impacts to 
wetlands within your immediate project area, wetlands outside of your project area may need to be considered 
in any evaluation of project impacts, due to the hydrologic nature of wetlands (for example, project activities 
may affect local hydrology within, and outside of, your immediate project area).  It may be helpful to refer to 
the USFWS National Wetland Inventory website. The designated FWS office can also assist you. Impacts to 
wetlands and other aquatic habitats from your project may be subject to regulation under Section 404 of the 
Clean Water Act, or other State/Federal Statutes.  Project Proponents should discuss the relationship of these 
requirements to their project with the Regulatory Program of the appropriate U.S. Army Corps of Engineers 
District.

Data Limitations, Exclusions and Precautions
The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level 
information on the location, type and size of these resources. The maps are prepared from the analysis of high 
altitude imagery. Wetlands are identified based on vegetation, visible hydrology and geography. A margin of 
error is inherent in the use of imagery; thus, detailed on-the-ground inspection of any particular site may result 
in revision of the wetland boundaries or classification established through image analysis.

The accuracy of image interpretation depends on the quality of the imagery, the experience of the image 
analysts, the amount and quality of the collateral data and the amount of ground truth verification work 
conducted. Metadata should be consulted to determine the date of the source imagery used and any mapping 
problems.

Wetlands or other mapped features may have changed since the date of the imagery and/or field work. There 
may be occasional differences in polygon boundaries or classifications between the information depicted on the 
map and the actual conditions on site.

Exclusions - Certain wetland habitats are excluded from the National mapping program because of the 
limitations of aerial imagery as the primary data source used to detect wetlands. These habitats include 
seagrasses or submerged aquatic vegetation that are found in the intertidal and subtidal zones of estuaries and 
nearshore coastal waters. Some deepwater reef communities (coral or tuberficid worm reefs) have also been 
excluded from the inventory. These habitats, because of their depth, go undetected by aerial imagery.

Precautions - Federal, state, and local regulatory agencies with jurisdiction over wetlands may define and 
describe wetlands in a different manner than that used in this inventory. There is no attempt, in either the design 
or products of this inventory, to define the limits of proprietary jurisdiction of any Federal, state, or local 
government or to establish the geographical scope of the regulatory programs of government agencies. Persons 
intending to engage in activities involving modifications within or adjacent to wetland areas should seek the 

http://www.fws.gov/wetlands/
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx
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advice of appropriate federal, state, or local agencies concerning specified agency regulatory programs and 
proprietary jurisdictions that may affect such activities.

The following wetland types intersect your project area in one or more locations:

Wetland Types NWI Classification Code Total Acres

Freshwater Emergent Wetland PEMA 614.0256

Freshwater Emergent Wetland PEMFx 0.1888

Freshwater Emergent Wetland PEMC 99.8774

Freshwater Emergent Wetland PEMCh 2.0274

Freshwater Emergent Wetland PEMAh 11.1521

Freshwater Emergent Wetland PEMAf 0.3448

Freshwater Emergent Wetland PEMAx 8.9024

Freshwater Emergent Wetland PEMCx 11.1154

Freshwater Emergent Wetland PEMFh 0.4189

Freshwater Forested/Shrub Wetland PSSA 124.0491

Freshwater Pond PUBFx 0.0138

Freshwater Pond PABFh 53.6211

Freshwater Pond PUSC 17.4254

Freshwater Pond PUSA 19.3213

Freshwater Pond PUSAh 3.7161

Freshwater Pond PUSCx 0.8888

Freshwater Pond PUSCh 3.0481

Freshwater Pond PUBF 0.1715

Freshwater Pond PABF 16.6969

Freshwater Pond PUBFh 1.4285

Freshwater Pond PABFx 6.4996

Riverine R4SBC 50.8267

http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=PEMA
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=PEMFx
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=PEMC
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=PEMCh
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=PEMAh
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=PEMAf
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=PEMAx
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=PEMCx
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=PEMFh
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=PSSA
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=PUBFx
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=PABFh
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=PUSC
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=PUSA
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=PUSAh
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=PUSCx
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=PUSCh
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=PUBF
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=PABF
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=PUBFh
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=PABFx
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=R4SBC


U.S. Fish and Wildlife Service
 

Trust Resources List

08/01/2014 Information, Planning, and Conservation System (IPAC) Page 6 of 6

Version 1.4

Riverine R2UBF 24.4126

Riverine R2UBG 34.132

Riverine R4SBA 28.3625

Riverine R2USC 121.3503

Riverine R4SBCx 102.5043

Riverine R2USA 44.163

http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=R2UBF
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=R2UBG
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=R4SBA
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=R2USC
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=R4SBCx
http://137.227.242.85/Data/interpreters/wetlands.aspx?CodeURL=R2USA
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MIRGRATORY BIRD ACT COMPLIANCE 

 

1. MIGRATORY BIRD TREATY ACT COMPLIANCE -VEGETATION REMOVAL [107] (ADDED 9-

26-13) 

 

A. Description.  Suitable nesting habitat (trees and shrubs) exists for migratory birds within 

the construction limits. 

 

B. Construction Requirements:  Perform any required cutting of trees or shrubs between 

August 16th and April 15th.  Remove only those trees and shrubs in direct conflict with the 

permanent construction limits.  Where possible, do not remove, but trim trees and shrubs as 

necessary for equipment access and construction activities. 

 

C. Method of Measurement and Basis of Payment. Work described in this provision is not 

measured for payment. Consider all costs associated with this provision incidental to 

performance of the work. Include the cost in the cost of other items. 
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MDEQ Wastewater Report 
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APPENDIX H: 

MDEQ Water Report 
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APPENDIX J: 

ISA Form 
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APPENDIX K: 

Group (c) Action Letter 
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APPENDIX L: 

Conceptual Site Layout 
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APPENDIX M: 

DNRC Water Rights 
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APPENDIX N: 

DNRC Sage Grouse 

Approval 
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