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1 INTRODUCTION & EXECUTIVE SUMMARY 

1.1  Purpose 

The purpose of this Traffic Impact Study (TIS) is to determine the operational impact that the 
proposed Pronghorn Subdivision Development Traffic has on the surrounding major intersections 
and to recommend modifications, if required, that will allow the major intersections and access 
drives to function adequately as the population grows. The proposed development will have 
access locations to Lorraine Street, Bitterroot Drive, Rosecrans Drive, Highway 87, and Highway 
312. 

This TIS focuses solely on the Pronghorn Subdivision Development and does not take into 
consideration any other proposed or future residential, commercial, or industrial developments in 
the surrounding area. Future developments will need to prepare a separate traffic study. 

1.2  Objective 

To evaluate the necessary intersections and the development, IMEG performed the following 
initial tasks: 

• Current traffic volumes were collected for 24 hours in 15-minute intervals at the following 
intersections: 

o HWY 87 and Lorraine Street (Intersection 1) 

o HWY 312, Bitterroot Dr, and Rosecrans Dr (Intersection 2) 

• Reviewed the existing developments Site Plan, see Appendix A, and utilized the ITE Trip 
Generation Manual, 11th Edition, See Appendix E, to determine the number of AM and PM 
trips generated by the proposed development. 

• Developed 2034 and 2054 traffic for the development. Refer to Appendix B for a summary of 
those traffic movements. 

• Assigned trip distribution to the development traffic to determine entering and existing 
volume. Generated trips will not increase by the growth factor.  

• Researched and collected traffic data and other background information from various 
sources, including: 

o Montana Department of Transportation (MDT) 

o Yellowstone County, MT 

• Processed calculated traffic data using the Highway Capacity Software (HCS), Version 2024 
for the following scenarios: 

o Existing 2024 AM and PM peak hour traffic using the existing lane geometry at the 
studied intersections. See Appendix C. 
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o Projected 2034 and 2054 AM and PM peak hour background traffic, see Appendix C, 
and total traffic operational capacity, see Appendix D, using existing lane geometry at 
the studied intersections. 

o Projected 2034 AM and PM peak hour total traffic operational capacity, see Appendix 
D, for the proposed access location to HWY 87 as well as HWY 87 and Lorraine 
Street. 

o Projected 2054 AM and PM peak hour total traffic operational capacity, see Appendix 
D, for the proposed access locations to HWY 87, HWY 87 and Lorraine St, as well as 
HWY 312 and Bitterroot Dr. 

1.3 Executive Summary 

The proposed development is planned to proceed in three distinct phases, referred to as Filings 1 
through 3. Currently, filing 1 is in the design stage, with full build-out anticipated by the year 
2034. The complete build-out of all three filings is projected by 2054. A detailed traffic impact 
analysis was conducted for Filing 1 individually, as well as for the combined full build-out scenario 
of all three filings under a comprehensive master plan TIS. 

2 EXISTING CONDITIONS 

2.1  Study Roadway(s) 

The following roadways describe the intersections that are to be analyzed as part of this study. 
See Figure 1 for the intersection study areas, Figure 2 for the Montana Department of 
Transportation roadway classifications, and Figure 2a for the City of Billings roadway 
classifications. It is to note that Intersection 1 is not within the City of Billings MPO planning 
boundary. A high-level review from Google Earth measurements was used to approximate lane 
widths below for the existing roadways. 

2.1.1 HWY 87 

HWY 87 is classified as a “Principal Arterial – Non-Interstate” road by MDT and the City of 
Billings. It is an asphalt paved, two-lane highway with approximately 40-foot total surface width. 
The total surface width contains two 12-foot asphalt travel lanes and an eight 8-foot asphalt 
shoulder with a rumble strip that extends the length of the roadway on both sides. There is also 
a rumble strip on the center line of the roadway that separates the two travel lanes. A dashed 
and double-solid centerline is also present, indicating when passing is allowed. There are also 
residential and commercial drive approaches on both sides of the roadway with the addition of 
side streets. The posted speed limit is 70 MPH.  

2.1.2 HWY 312 

HWY 312 is classified as a “Minor Arterial” road by MDT and the City of Billings. It is an asphalt 
paved highway with a 62-foot asphalt surface width and a varying width gravel shoulder that 
extends the length of the roadway on both sides. This road consists of five (5) lanes; two (2) 12-
foot SW bound lanes, two (2) 12-foot NE bound lanes, and one (1) 14-foot center two-way left 
turn lane. There are also residential and commercial drive approaches on both sides of the 
roadway with the addition of side streets. The posted speed limit is 50 MPH.  

2.1.3 Lorraine Street 

Lorraine Street is classified as a “Local” road by MDT. The roadway is not located within the City 
of Billings MPO Planning Boundary. The roadway is an asphalt paved roadway with a 24-foot 
asphalt surface width and a varying width gravel shoulder that extends the length of the roadway 
on both sides. There is currently no paint striping to indicate designated travel lanes. There are 
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also residential drive approaches on both sides of the roadway with the addition of side streets. 
The posted speed limit is 25 MPH All Streets.  

2.1.4 Bitterroot Drive 

Bitterroot Drive is classified as a “Local” road by MDT and as a “Minor Arterial” by the City of 
Billings. It is an asphalt paved, two-lane roadway with approximately 24-foot asphalt surface 
width and a varying width gravel shoulder that extends the length of the roadway on both sides. 
Both travel lanes are approximately 12-foot width. The two travel lanes are separated by a 
double-solid painted centerline, indicating “no passing.” There are also residential drive 
approaches on both sides of the roadway with the addition of side streets. The posted speed 
limit is 25 MPH. 

2.1.5 Rosecrans Drive 

Lorraine Street is classified as a “Local” road by MDT and the City of Billings. The roadway is a 
two-lane gravel roadway with a varying width approximately 24-foot. Asphalt paved approaches 
are also present at major intersections. There is currently no paint striping to indicate designated 
travel lanes. There are also residential drive approaches on both sides of the roadway with the 
addition of side streets. There is currently no posted speed limit. 

 

2.2  Study Intersection(s) 

The following describes the intersections that are analyzed as part of this study. The intersection 
study areas are shown in Figure 1. 

2.2.1 Intersection 1 – HWY 87 and Lorraine St 

The “T” intersection is stop-controlled on the westbound leg of Lorraine St. There are no 

additional turn lanes at the intersection. The intersection is currently not illuminated.  

Traffic data for this intersection was collected on July 23rd, 2024. From the collected traffic data, 

it was determined that the AM peak hour for the intersection was between 9:45 and 10:45, 

while the PM peak hour was between 4:30 and 5:30.  

2.2.2 Intersection 2 – HWY 312, Bitterroot Dr, and Rosecrans Dr 

The intersection is a “2-way,” stop-controlled intersection on the northwest bound leg of 

Rosecrans Dr and southbound leg of Bitterroot Dr. There is an additional two-way left turn lane 

for the southwest bound leg and northeast bound leg of HWY 312. The intersection is currently 

not illuminated.  

Traffic data for this intersection was collected on July 23rd, 2024. From the collected traffic data, 

it was determined that the AM peak hour for the intersection was between 7:00 and 8:00, while 

the PM peak hour was between 4:45 and 5:45.  

2.3  Study Area Land Uses 

The proposed development is currently surrounded by agricultural land to the East, South, and 
West. Immediately to the north is a residential neighborhood that consists of single-family 
residences.  

2.4  2024 Existing Site Conditions 

The existing lane configurations and Peak Hour turning movement volumes are shown in Figure 
4. IMEG collected the current traffic data using Miovision cameras and entered that data into 
Highway Capacity Software (HCS), Version 2024, to evaluate the current level of service. The 
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collected Miovision data can be found in Appendix H. The Two-Way Stop Control (TWSC) module 
of HCS was used to determine the operational capacity of each leg and the studied intersections. 
A summary of the results for each intersection can be seen in Table 1. 

The collected traffic volumes were adjusted per MDT 2023 seasonal factors. Those adjustment 
factors can be found in Appendix G. 

2.5  Pedestrian and Bicycle Considerations 

There are currently no pedestrian considerations including sidewalks and bicycle lanes at any of 
the intersections described above. 

Table 1: 2024 Existing Traffic Peak Hour Capacity Analysis Summary 

No. Intersection Approach 

2024 Background Traffic Peak Hour Capacity Analysis Summary 

AM PEAK HOUR PM PEAK HOUR 

Approach 
Delay 

(sec/veh) 

Approach 
LOS 

95th % 
Queue (veh) 

Approach 
Delay 

(sec/veh) 

Approach 
LOS 

95th % 
Queue (veh) 

Intersection Control One-Way Stop Control (WB) 

1 
HWY 87 & 
Lorraine St 

EB             

WB 10.3 B 1 11.0 B 1 

NB FREE-FLOW/NO DELAY FREE-FLOW/NO DELAY 

SB 0.1 A 0 0.1 A 0 

Intersection Control Two-Way Stop Control (NB/SB) 

2 
HWY 312 & 
Bitterroot Dr 

EB 1 A 1 1.5 A 1 

WB 0 A 0 0 A 0 

NB 11.0 A 0 16.6 C 0 

SB 10.2 B 1 9.6 A 1 
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2.6 Development Considerations 

2.6.1 Crash Data 

IMEG reached out to MDT on August 14, 2024, requesting additional information for historical 
crash data in the vicinity of the study area. MDT provided historical crash data for the two 
existing intersections within this study for the years between 2019-2023. No crash data was 
provided for the intersection of HWY 87 & Access A. The purpose of this section is to document 
the number of crashes, severity of crashes, and overall intersection crash rates at the two 
intersections being studied. The crash information was analyzed to identify intersections with 
crash characteristics that may warrant further study. General crash characteristics were 
evaluated along with potential causes. The crash information covers the five-year time period 
from 2019 to 2023. Appendix I contains the crash records provided by the Montana Department 
of Transportation. Table 2 shows the total number of crashes at each intersection. 

To calculate the crash rate, severity index, and severity rate for the intersections described 
above, the formulas used by the Montana Department of Transportation Traffic and Safety 
Bureau were utilized, as defined by the following equations: 

𝑰𝒏𝒕𝒆𝒓𝒔𝒆𝒄𝒕𝒊𝒐𝒏 𝑪𝒓𝒂𝒔𝒉 𝑹𝒂𝒕𝒆 =  
(𝑇𝑜𝑡𝑎𝑙 # 𝑜𝑓 𝐶𝑟𝑎𝑠ℎ𝑒𝑠)(1,000,000 𝑉𝑒ℎ𝑖𝑐𝑙𝑒𝑠)

(𝐴𝐴𝐷𝑇 𝐸𝑛𝑡𝑒𝑟𝑖𝑛𝑔 𝑡ℎ𝑒 𝐼𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡𝑖𝑜𝑛)(𝐴𝑛𝑎𝑙𝑦𝑠𝑖𝑠 𝑇𝑖𝑚𝑒 𝑃𝑒𝑟𝑖𝑜𝑑)(365)
 

𝑴𝑫𝑻 𝑺𝒆𝒗𝒆𝒓𝒊𝒕𝒚 𝑰𝒏𝒅𝒆𝒙 =  
(8 ∗ 𝐼𝑛𝑐𝑎𝑝.  & 𝐹) + (3 ∗ 𝑁𝑜𝑛 − 𝐼𝑛𝑐𝑎𝑝.  & 𝑃𝐼) + (1 ∗ 𝑃𝐷𝑂 & 𝑈)

𝑇𝑜𝑡𝑎𝑙 𝐶𝑟𝑎𝑠ℎ𝑒𝑠 
 

𝑺𝒆𝒗𝒆𝒓𝒊𝒕𝒚 𝑹𝒂𝒕𝒆 = (𝐶𝑟𝑎𝑠ℎ 𝑅𝑎𝑡𝑒)(𝑆𝑒𝑣𝑒𝑟𝑖𝑡𝑦 𝐼𝑛𝑑𝑒𝑥) 

Where:  

 F = Fatal 

 PI = Possible Injury 

 Incap. = Incapacitated 

 PDO = Property Damage Only 

 U = Unknown 

Table 2: Intersection Crashes in the Five-Year Period 

INTERSECTION # CRASHES 

Intersection with 3-5 crashes 

HWY 312 & Bitterroot Drive/Rosecrans Drive U-2W 4 

Intersections with 0-2 crashes 

HWY 87 & Lorraine Street U-1W 2 

HWY 87 & Access A U-1W 0 
S=Signalized Intersection; U-1W=Unsignalized Intersection One-Way Stop Controlled; U-2W=Unsignalized Intersection Two-Way Stop Controlled; 
U-3W=Unsignalized Intersection Three-Way Stop Controlled; U-4W=Unsignalized Intersection Four-Way Stop Controlled. 

Table 3 ranks the number of crashes against the annual average daily traffic (AADT) (provided by MDT’s 

“MS2” traffic count software) entering each intersection, expressed as crashes per million entering 

vehicles (MEV). The formula above was used to determine the intersection rate, expressed in MEV. It is 

to note that the AADT utilized for each intersection was calculated by adding up the total AADT from 

2019 to 2023 and dividing by five. Since both highways are “2-way” roads the final AADT was then 

divided by two to determine the AADT entering the intersection. For the data obtained at the intersection 

of HWY 87 and Lorraine St, MDT Traffic Count Station 56-4A-018 was used to determine AADT. For the 

data obtained at the intersection of HWY 312 & Bitterroot Dr & Rosecrans Dr, MDT Traffic Count Station 

56-4A-282 was used to determine AADT. 

Table 3: Intersection Crash Rate 
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INTERSECTION Number of Crashes Volume* Crash Rate 

Intersections with 0.00 – 0.50 Intersection Crash Rate 

HWY 312 & Bitterroot Drive/Rosecrans Drive U-2W 4 5,583 0.39 

HWY 87 & Lorraine St U-1W 2 2,936 0.37 

HWY 87 & Access A U-1W 0 2,936 0.00 
S=Signalized Intersection; U-1W=Unsignalized Intersection One-Way Stop Controlled; U-2W=Unsignalized Intersection Two-Way Stop Controlled; 
U-3W=Unsignalized Intersection Three-Way Stop Controlled; U-4W=Unsignalized Intersection Four-Way Stop Controlled. 

*AADT was calculated by adding up the total AADT from 2019 to 2023 and dividing by five. Since both highways are “2-way” roads the final AADT was then divided by two to 
determine the AADT entering the intersection. 

Table 4 illustrates a detailed look at the crashes to determine the MDT “severity index rating.” The 

severity index is a ratio that shows where the most sever types of crashes occur. Crashes were put into 

five categories of severity: property damage (PDO), possible injury crash, minor injury crash, serious 

injury crash, and fatal injury crash. The severity index rating is then determined using the equation above. 

Also shown is the severity rate, which uses the equation above by multiplying the crash rate by the 

severity index. 

Table 4: MDT Severity Index and Rate 

INTERSECTION PDO/Unknown 
Possible 

Injury 
Minor 
Injury 

Serious 
Injury 

Fatal 
Injury 

Severity 
Index 

Severity 
Rate 

Intersection with 1.00 – 1.99 Severity Rate  

HWY 87 & Lorraine Street 1 0 1 0 0 3.50 1.31 

Intersection with 0 – 0.99 Severity Rate  

HWY 312 & Bitterroot Drive/Rosecrans Drive 4 0 0 0 0 1.00 0.39 

HWY 87 & Access A 0 0 0 0 0 0.00 0.00 

2.6.2 Approach Site Triangles 

The proposed site conditions, features, and structures were evaluated using the following sight 
distance equation: 

𝑏 = 1.47𝑉𝑚𝑎𝑗𝑜𝑟𝑡𝑔 

Where: 

 b = length of leg of sight triangle along the major road (ft) 

 Vmajor = design speed of major road (mph) 

 tg = travel time to reach and clear the major road (sec) 

For evaluating the left turn from the Minor Road (Case B1) a value of 7.5 is provided for 
passenger cars, however a conservative 9.5 for single-unit trucks was used for tg provided in 
Table 9.6. For evaluating the right turn from the Minor Road (Case B2) a value of 6.5 is provided 
for passenger cars, however a conservative 8.5 for single-unit trucks was used for tg, provided in 
Table 9.8. Both Table 9.6 and 9.8 are from A Policy on Geometric Design of Highways and 
Streets, 2018 7th edition. The conservative design vehicle chosen for analysis was a Single-Unit 
Truck since the proposed development is intended for mainly residential use and large delivery 
vehicles are not expected on a frequent basis, but rather smaller residential delivery vehicles are 
expected more regularly. It is assumed the design speed equals the posted speed limit, which is 
70 mph. Figure 3 below depicts the sight distance triangles for Intersection A. Currently there are 
no existing or proposed features that impact the drivers site triangle distance. As such, no further 
considerations are justified, and the current conditions are understood to be maintained through 
development. 
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3 PROJECTED TRAFFIC – TRIP GENERATION AND DISTRIBUTION 

3.1 Roadway Traffic Forecast 

Using the annualized growth rate equation below as well as the population data provided by the 
Census report, the initial population (2020) was 117,116 and the final population (2024) was 
121,483. Making the growth rate of Billings, MT 0.92% and to be conservative, a growth rate of 
1.00% was used. Beginning with the opening year of 2034 this growth factor will be used to 
project the peak hour turning movement volumes to the full build year of 2054.  

The annualized growth factor was determined using the equation: 

𝐺𝑟𝑜𝑤𝑡ℎ 𝑅𝑎𝑡𝑒 = (
𝑃𝑓𝑖𝑛𝑎𝑙

𝑃𝑖𝑛𝑖𝑡𝑖𝑎𝑙

)

1
𝑛

− 1 

Where: 

 P = Population final/initial 

 n = Number of Years 

3.2 Proposed Development Site 

The proposed development is located on four unplatted parcels in Section 35, Township 02 

North, Range 26 East, Yellowstone County, Montana. The development is generally located 

east of HWY 87, south of the residential neighborhood described as Hidden Lake Subdivision 

east of HWY 87, and southeast of the residential neighborhood described as Pine Rock 

Subdivision west of HWY 87. 

The proposed development will be completed in up to three (3) separate filings. The first filing 

will encompass a total gross area of 100.08 acres and will include 124 lots, of which 85 will be 

designated for commercial use and 39 for residential use. The remaining filings will consist 

exclusively of residential lots ranging in size from three-quarters of an acre to one acre. 

The first filing of the proposed development is expected to be fully built out by 2034. Several 

lots are expected to include small personal-use lofts where each unit includes access to a small 

restroom. These features support the assumption that the commercial development will 

primarily cater to owner-operated, low-occupancy businesses rather than high-traffic 

commercial enterprises.  Each subsequent filing is anticipated to require an additional 10 years 

for full build-out. 

For the purpose of this study, all filings are included in the analysis as a master plan. The total 

number of residential lots for the subsequent filings was estimated based on a total area of 200 

acres, accounting for a 10% park allocation and a 15% right-of-way allocation. This calculation 

resulted in an estimated additional 175 residential lots, evenly split between three-quarter-acre 

and one-acre lots. 

Water and sewer services will be provided to each lot via individual cisterns and septic systems. 
To estimate trip generation for the development, land use codes from the Institute of 
Transportation Engineers (ITE) were applied. Specifically, ITE Code 140 – Manufacturing, ITE 
Code 151 – Mini-Warehouse, ITE Code 210 – Single-Family Detached Housing, and ITE Code 
712 – Small Office Building were determined to be the most applicable. The site plan, provided 
in Appendix A, illustrates the proposed development area and the general location of one 
planned entrance/exit. IMEG previously completed a TIS for the Shop World 2 Subdivision in 
Billings, Montana. That development was similar to the commercial lots classified under ITE 
Code 140 – Manufacturing. As shown in Appendix K, IMEG counted existing trip generation 
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rates at the Shop World 1 Subdivision, which is similar to both Shop World 2 and the proposed 
development. The recorded peak-hour trip movements were low, indicating that the trip 
generation used for the proposed development is conservative. 

3.3 2034 (Filing 1) Trip Distribution 

There are two proposed access locations for the development, Access A from HWY 87 and 

Lorraine St from HWY 87. It is assumed that approximately 92% of the development’s trips will 

utilize Access A and 8% will utilize access to Lorraine St. Percentages were assumed based on 

the proximity to the access streets and the nearest major intersections. 

Based on existing turning movements from the intersection of HWY 87 and Lorraine St, it is 

assumed that 96% of the traffic exiting the development at Access A will turn left onto HWY 87 

and 4% will turn right during the AM peak hour. Return trips during the PM peak hour were 

assumed to enter the development using the same distribution. It is also assumed based on 

existing turning movements that 96% of traffic exiting from the development at Lorraine St will 

turn left onto HWY 87 and 4% will turn right during the AM peak hour. Return trips during the 

PM peak hour were assumed to enter the development using the same distribution. 

Percentages were assumed based on the proximity to the access streets and the nearest major 

intersections as well as existing turning movements. Figure 5 shows the generated trip 

assignments for both the AM and PM peak hours. A summary of the trips generated can be 

found in Table 5. ITE Trip Generation Worksheets are shown in Appendix E. 

3.4  2054 (Master Plan) Trip Distribution 

There are three proposed access locations for the development, Access A from HWY 87, 

Lorraine St from HWY 87, and Bitterroot Dr from HWY 312. It is assumed that approximately 

80% of the development’s trips will utilize Access A, 15% will utilize access to Bitterroot Dr, 

and 5% will utilize access to Lorraine St. Percentages were assumed based on the proximity to 

the access streets and the nearest major intersections. 

Based on existing turning movements, it is assumed that 96% of the traffic exiting the 

development at Access A will turn left onto HWY 87 and 4% will turn right during the AM peak 

hour. Return trips during the PM peak hour were assumed to enter the development using the 

same distribution. It is also assumed that 96% of traffic exiting from the development at 

Lorraine St will turn left onto HWY 87 and 4% will turn right during the AM peak hour. Return 

trips during the PM peak hour were assumed to enter the development using the same 

distribution. 

Based on existing turning movements, it is assumed that 99% of the traffic exiting the 

development at Bitterroot Dr will turn right onto HWY 312 and 1% will turn left during the AM 

exiting peak hour. The exiting trips for the PM peak hour were assumed to use the same 

distribution. For the entering AM peak hour, it is assumed that 99% of the traffic entering the 

development at HWY 312 will turn left onto Bitterroot Dr and 1% will turn right from HWY 312 . 

For the entering PM peak hour, it is assumed that 85% of the traffic entering the development 

at HWY 312 will turn left onto Bitterroot Dr and 15% will turn right from HWY 312. 

Percentages were assumed based on the proximity to the access streets and the nearest major 

intersections as well as existing turning movements. Figure 6 shows the generated trip 

assignments for both the AM and PM peak hours. A summary of the trips generated can be 

found in Table 6. ITE Trip Generation Worksheets are shown in Appendix E. 
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Table 5: 2034 Full Occupancy Trip Generation Summary 

2034 Trip Generation – Filing 1 

Time 
Period 

Land Use 
ITE 

Code 
Variable Quantity 

Avg 
Rate 

Total 
Trips 

Trips 
In 

Trips 
Out 

% 
Enter 

% 
Exit 

AM Mini-Warehouse 151 Storage Units 46 1.70 2 1 1 51% 49% 

PM Mini-Warehouse 151 Storage Units 46 8.33 9 4 5 50% 50% 

AM 
Single-Family  

Detached Housing 
210 Dwelling Units 39 0.70 27 7 20 25% 75% 

PM 
Single-Family  

Detached Housing 
210 Dwelling Units 39 0.94 37 23 14 63% 37% 

AM Manufacturing 140 
1000 Sq. Ft. 

GFA 
5/Lot 

(6 Lots) 
0.51 18 14 4 76% 24% 

PM Manufacturing 140 
1000 Sq. Ft. 

GFA 
5/Lot 

(6 Lots) 
0.63 18 6 12 31% 69% 

AM Manufacturing 140 
1000 Sq. Ft. 

GFA 
10/Lot 
(7 Lots) 

0.51 35 27 8 76% 24% 

PM Manufacturing 140 
1000 Sq. Ft. 

GFA 
10/Lot 
(7 Lots) 

0.63 42 13 29 31% 69% 

AM Small Office Building 712 Employees 
2/Lot 

(26 Lots) 
1.06 55 48 7 85% 15% 

PM Small Office Building 712 Employees 
2/Lot 

(26 Lots) 
1.08 56 19 37 33% 67% 

Totals 299 162 137  

Table 6: 2054 Full Occupancy Trip Generation Summary 

2054 Trip Generation – Master Plan 

Time 
Period 

Land Use 
ITE 

Code 
Variable Quantity 

Avg 
Rate 

Total 
Trips 

Trips 
In 

Trips 
Out 

% 
Enter 

% 
Exit 

AM Mini-Warehouse 151 Storage Units 46 1.70 2 1 1 51% 49% 

PM Mini-Warehouse 151 Storage Units 46 8.33 9 4 5 50% 50% 

AM 
Single-Family  

Detached Housing 
210 Dwelling Units 214 0.70 150 38 112 25% 75% 

PM 
Single-Family  

Detached Housing 
210 Dwelling Units 214 0.94 201 127 74 63% 37% 

AM Manufacturing 140 
1000 Sq. Ft. 

GFA 
5/Lot 

(6 Lots) 
0.51 18 14 4 76% 24% 

PM Manufacturing 140 
1000 Sq. Ft. 

GFA 
5/Lot 

(6 Lots) 
0.63 18 6 12 31% 69% 

AM Manufacturing 140 
1000 Sq. Ft. 

GFA 
10/Lot 
(7 Lots) 

0.51 35 27 8 76% 24% 

PM Manufacturing 140 
1000 Sq. Ft. 

GFA 
10/Lot 
(7 Lots) 

0.63 42 13 29 31% 69% 

AM Small Office Building 712 Employees 
2/Lot 

(26 Lots) 
1.06 55 48 7 85% 15% 

PM Small Office Building 712 Employees 
2/Lot 

(26 Lots) 
1.08 56 19 37 33% 67% 

Totals 586 297 289  

3.5  Nearby Developments 

IMEG reached out to Yellowstone County Public Works and, at the time of this TIS, there are no 
proposed nearby developments. Any future developments will need to perform a separate TIS. 
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4 TRAFFIC OPERATIONAL ANALYSIS 

4.1  Analysis Description 

Traffic volumes provide a general view of where the traffic is coming and going through the 
intersection. The concept of Level of Service (LOS) is to take the traffic volumes and then 
provide an overall operational analysis of the intersection or each leg of the intersection based on 
travel delay. 

For unsignalized intersections, the LOS is expressed in terms of the weighted average control 
delay of the overall intersection or by approach. LOS has a range of LOS “A” (best) to LOS “F” 
(worst). Table 7 shows the Level of Service definitions and delay for both signalized and 
unsignalized intersections. 

Table 7: Level of Service Definitions 

Level of Service 
Signalized Intersection Control Delay 

(sec/veh) 

All-way Stop, Two-Way Stop, and 
Roundabout Intersection Control Delay 

(sec/veh) 

A ≤= 10 ≤= 10 

B > 10 - 20 > 10 - 15 

C > 20 - 35 > 15 - 25 

D > 35 - 55 > 25 - 35 

E > 55-80 > 35 - 50 

F > 80; Volume Exceeds Capacity > 50; Volume Exceeds Capacity 

Source: Highway Capacity Manual 7th Edition 

LOS “C” is typically considered a minimum acceptable level of service, although exceptions 
could be made in specific cases. In Figure 30.2B Chapter 30 Section 2 of the Road Design 
Manual produced by the Montana Department of Transportation the minimum LOS for a Urban 
Principal Arterial – Non-Interstate is an LOS C, and for an Urban Minor Arterial Road is an LOS C. 

If the intersection LOS exceeds (worse) these study goals, it demonstrates operational, or 
capacity related needs to be addressed for any potential improvements. 
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4.2 2034 and 2054 Capacity and Level of Service 

A capacity analysis was performed for the projected 2034 and 2054 background traffic volumes 
based on a 1.00% population growth rate for the same lane configuration used for the existing 
2024 capacity analysis. See Figure 7, Figure 8, Figure 9, and Appendix D for the Highway 
Capacity Software (HCS) results. Table 8 and Table 9 below summarize the Highway Capacity 
Software (HCS) results, which can also be found in Appendix C. 

Table 8: 2034 Background Traffic Peak Hour Capacity Analysis Summary 

No. Intersection Approach 

2034 Background Traffic Peak Hour Capacity Analysis Summary 

AM PEAK HOUR PM PEAK HOUR 

Approach 
Delay 

Approach 
LOS 

95th % 
Queue 
(veh) 

Approach 
Delay 

Approach 
LOS 

95th % 
Queue 
(veh) 

Intersection Control One-Way Stop Control (WB) 

1 
HWY 87 & 
Lorraine St 

EB             

WB 10.5 B 1 11.3 B 1 

NB FREE-FLOW/NO DELAY FREE-FLOW/NO DELAY 

SB 0.1 A 0 0.1 A 0 

Intersection Control Two-Way Stop Control (NB/SB) 

2 
HWY 312 & 
Bitterroot 

Dr 

EB 1.2 A 1 1.9 A 1 

WB 0 A 0 0.1 A 0 

NB 11.6 B 0 16.7 C 1 

SB 10.6 B 1 10.2 B 1 

Table 9: 2054 Background Traffic Peak Hour Capacity Analysis Summary 

No. Intersection Approach 

2054 Background Traffic Peak Hour Capacity Analysis Summary 

AM PEAK HOUR PM PEAK HOUR 

Approach 
Delay 

Approach 
LOS 

95th % 
Queue 
(veh) 

Approach 
Delay 

Approach 
LOS 

95th % 
Queue 
(veh) 

Intersection Control One-Way Stop Control (WB) 

1 
HWY 87 & 
Lorraine St 

EB             

WB 11.2 B 1 12.3 B 1 

NB FREE-FLOW/NO DELAY FREE-FLOW/NO DELAY 

SB 0.1 A 0 0.2 A 0 

Intersection Control Two-Way Stop Control (NB/SB) 

2 
HWY 312 & 
Bitterroot 

Dr 

EB 1.3 A 1 2.2 A 1 

WB 0 A 0 0.1 A 0 

NB 12.7 B 0 24.5 C 1 

SB 11.4 B 1 11.4 B 1 

Intersection Control One-Way Stop Control (WB) 

Access 
HWY 87 & 
Access A 

EB       

WB 11.3 B 1 12.2 B 1 

NB FREE-FLOW/NO DELAY FREE-FLOW/NO DELAY 

SB 0.1 A 0 0.2 A 0 
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