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INTRODUCTION

This traffic assessment summarizes the potential impacts from the Morgan Family, LLC Gravel Pit
proposed to be located in Gallatin Gateway, Montana. The information presented in this report is
intended to evaluate the safety and operational aspects of the transpottation system in the area of
the proposed gravel pit under existing conditions as well as with estimated impacts. Study
recommendations and’ conclusions are intended to provide guidance with respect to the short- and

long-term function of the proposed site access and the area transportation system.

PROPOSED DEVELOPMENT

Land Use and Intensity

The proposed Morgan Family, LLC Gravel Pit would encompass an area of approximately 53 acres.
As included in the Opencut Mining Permit Application that was submitted to the Montana Department
of Environmental Quality (DEQ), the proposed mine would be for the excavation of sand and
gravel. It is estimated that the maximum depth of mining would be 25 feet, generating an estimated
1,450,000 cubic yards (CY) of material over a 10 year period. For permitting purposes, this is
approximately the maximum amount of material that could potentially be generated by the mining

operations.

There is an existing residence on the property that will remain in use as long as it does not interfere
with the mine operation. It is assumed that the residential use will cease to exist during the life of the
mine; however, the current traffic associated with the residence (which is reflected in the current

daily traffic volumes) will be included in the traffic assessment of the proposed gravel pit.

. Location

The proposed gravel pit is located in Gallatin County, Montana near Gallatin Gateway in the
southeast quarter of Section 35, Township 2 South, Range 4 East, Principal Meridian of Montana.
Generally, the property is bordered by Gallatin Road (US 191) to the west and agricultural lands to

the north, south, and east. The site location is depicted in Figure 1 on the following page. .
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Figure 1 Site Location
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Site Plan

As stated previously, the proposed Morgan Family, LLC Gravel Pit would encompass an area of
approximately 53 acres. The mine would be served by a single roadway that is proposed to be
approximately 24 feet wide. Access would be provided from Gallatin Road (US 191) to the west,
which would be designed to accommodate a WB-67 (interstate tractor-semitrailer truck combination
having an approximate wheelbase of 65 feet) design vehicle. The roadway would have a paved
surface from its intersection with Gallatin Road a distance of approximately 100 feet and would then

transition to a gravel surface. The proposed site layout is shown in Figure 2 on the following page.

Zoning

The proposed Morgan Family, LLC Gravel Pit is not currently located within a Gallatin County
zoning district. However, the site is located within the proposed Gallatin Gateway Community
Planning Area. As noted by the Gallatin County Planning Department, permanent zoning
regulations may be enacted for this area in the future upon adoption of a neighborhood plan by the

Gallatin County Commission.

Development Horizon

Under the current opencut mining plan as submitted to DEQ), the gravel pit is estimated to operate
over the course of the next 10 years. It is proposed to be developed in three phases, with the first

phase encompassing approximately 18.43 actes. Phases 2 and 3 would cover an estimated area of

27.30 acres.

EXISTING AREA CONDITIONS

Area of Significant Transportation Impact

The transportation impacts from a development are largely dependant on its location and size as
well as the characteristics of the surrounding transportation system. Because the proposed gravel pit
will generate a small volume of traffic (<100 peak hour trips), this assessment will focus on the

function of the proposed site access to Gallatin Road.
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Site Accessibility

Area Roadway System

The deveiopment could have potential impacts to Gallatin Road (US 191) at its intersection with the
proposed site access. Gallatin Road is a National Highway System (NHS) route (N-50) and 1s under
the jurisdiction of the Montana Department of Transportation (MDT). It is classified as a principal
arterial roadway by the Greater Bogeman Area Transportation Plan Year 2001 Update (Robert Peccia &
Associates, June 2001) and a rur>al principal arterial under the MDT classification system. It serves as
a major commuter route between Big Sky, Gallatin Gateway, and Bozeman. This route is used by
recreational and tourism related traffic for access to Yellowstone National Park and freight
transportation for access to Big Sky and West Yellowstone, Montana and areas south in Idaho,
Wyoming, and Utah. Gallatin Road is currently a two-lane paved roadway adjacent to the site,

having approximately 12-foot wide travel lanes in each direction. The posted speed limit adjacent to

the site is 70 miles per hour (mph) during the day and 65 mph at night for passenger vehicles and 60

mph during the day and 55 mph at night for trucks.

The intersection of Gallatin Road and the existing residential access currently functions as a two-way
stop controlled intersection with stop control on the access approach. This access is proposed to

remain in use, having the same functionality with widening to accommodate truck traffic.

Traffic Volumes

Intersection turning movement counts were conducted at the intersection of Gallatin Road and the
existing residential access by Mortison-Maierle, Inc. on January 24, 2008. The counts found total
entering volumes of 705 and 978 vehicles durin.gvthe AM and PM peak hours, respectively. The peak
hours were found to occur between 7:45 and 8:45 a.m. and 4:45 and 5:45 p.m. The count data was
adjusted for monthly variations using count factors generated by MDT for 2007 count data. Count
factors for 2008 counts were not available at the time of this assessment. The count data is

summarized in Figure 3 on the following page.
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PROJECTED TRAFFIC

- Site Traffic

Ttip Generation

One of the most important elements in assessing the traffic impacts associated with a new
development is an accurate estimate of the traffic to be generated. There are a number of options
available for estimating trip generation. Trip Generation, 7" Edition published by the Institute of
Transportation Engineers (ITE) does not provide trip generation data for a quarry, gravel pit, or
other similar land use. Therefore, it was necessary to utilize alternative methods for determining the

estimated site trip generation.

In order to develop a representative average of the truck trip generation for a gravel pit, this
assessment evaluated a traffic impact study completed by the Crane Transportation Group (CTG)
from San Francisco, California. CTG completed a traffic analysis for the Blue Rock and Canyon
Rock Quatries in the County of Sonoma, California. CTG’s analyses evaluated truck trip generation
based on the annual production of the quarries. A representative portion of the annual extraction
volume occurred during the month of October, which was the peak month of activity. Using this as

the baseline and assuming that 14.2 CY of material was hauled by each truck, the data was analyzed

" for annual, monthly, weekly, and weekday variations to artive at an average daily number of truck

trips. Morrison-Maietle, Inc.’s analyses further determined an average weekday truck trip generation
rate of 0.65 truck trips (Blue Rock Quarry) and 0.99 truck trips (Canyon Rock Quarry) per 1,000 CY

of material extracted annually.

Kenai Engineering, Inc. provided truck load data for the Nuss Pit in Gallatin Gateway, Montana.
This data included the total cubic yards of material hauled from the gravel pit on a monthly basis
from October 2006 to September 2007. Similarly to CTG’s study, the Nuss Pit data was analyzed
and an average weekday truck trip generation rate of 0.76 truck trips per 1,000 CY of material
extracted annually. An average of the rates from the three quarries determined a 90% confidence

level truck average weekday truck trip generation rate of 0.97 truck trips per 1,000 CY of material

extracted annually.
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In order to determine trip generation during the AM and PM peak hours, it was necessary to
evaluate the hourly traffic variations of the quarries during their hours of operation. Hourly data for
the Nuss Pit was not available; howevef, data collected by Engineering, Inc. in September 2005 for
the JTL-Belgrade Pit (Knife River Corporation) access in Belgrade, Montana was available.
Analyzing data from the three sites, it was determined that AM peak hour trips represent
approximately eight percent (8%) of the average weekday trips. PM peak hour trips represent an

estimated six percent (6%) of the average weekday trips.

It is not estimated that customer traffic will represent a significant portion of the trip making
charactetistics of a gravel pit. However, employee related trips will comprise a portion of the gravel
pit traffic. A maximum of seven (7) employees is estimated for the proposed Morgan Family, LLC
Gravel Pit as provided in data from Kenai Engineering, Inc. Using assumed values of 1.3 employees
per vehicle and three (3) trips per vehicle, employees are estimated to make 16 average weekday trips
to and from the proposed Morgan Family, LLC Gravel Pit. It should be noted that the estimated
number of employee trips is unique to this site and will vary from quarry to quarry depending on its
employment characteristics. Detailed analyses of the trip generation rate determination and the ttip
generation calculations are provided in Appendix B. The estimated trip generation for the proposed

gravel pit is summarized in the table below.

Table 1 Estlmated Slte Traffic Generatlon

Trip Distribution

The estimated traffic generated by the development must be distributed and assigned in order to
analyze the impacts on the roadway system and intersections within the study area. Various methods
are available for esﬁmating trip distribution, including the analogy, trip distribution model, areé of
influence, origin-destination (O-D), and sutrogate data methods. This study utilizes the analogy
method, which bases the trip distribution on existing travel patterns in the area. The trip

distributions for the proposed gravel pit ate shown in Figures 4 and 5 on the following page.
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Trip Assignment
The assignment of development related traffic provides the information necessary to determine the

level of site related impacts to the area roadway system and intersections. It involves determining the

volume of traffic and its movements along the roadway system and at area intersections. At a
minimum, trip assignment must also consider route choice, how the existing transportation system

functions, and travel times to and from the site. The resuling Morgan Family, LL.C Gravel Pit site

traffic assignment is shown in Figure 6.
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Total Traffic

Site-generated traffic is combined with existing traffic to establish the total traffic volumes that will

be used in the analyses of intersection operations at the site access. The total estimated traffic at the

study intersection is shown in Figure 7.
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TRANSPORTATION ANALYSIS

Capacity and Level of Service

Two-way stop control capacity and level of service analyses were performed for both existing
conditions and with the addition of site generated traffic at the intersection of Gallatin Road with
the proposed site access using Highway Capacity Software Plus, Version 5.21 (HCS+) developed and
maintained by the McTrans Center at the University of Florida. The stop controlled intersection
analyses are based on Chapter 17 of HCM 2000. Level of service (LOS) is the performance measure
used to evaluate the cumulative effects of such things as travel speed, traffic volume, roadway and
intersection geometry, and traffic interruptions. Operating conditions are designated as “LOS A”
through “LOS F”, which represents the most favorable to the least favorable operating conditions.

The results of the capacity and level of services analyses are summarized in Table 2.

Table 2 Intersection Operations

Peak Hour PM Peak Hour
95% Queue 95%Queue
Approach | Delay Length Approach | Delay Length
Intersection Approach LOS (s/veh) veh LOS s/veh) veh
Gallatin Road (US$ 191) WB No Vehicles Observed No Vehicles Observed
& Site Access (Existing) NB 4 ' Z A . -
SB A 7.7 0.00 A 9.1 0.00
Gallatin Road (US 191) WB C 15.7 0.05 C 21.2 0.05
& Site Access (w/ Site) NB A - _ A - '
SB A 8.8 0.01 B 111 0.02

Site Access

The site access was evaluated for sight distance, approach geometry, and queue storage
requirements. Sight distance is and would be acceptable at the proposed access. The level terrain in
the area does not present any sight obstructions due to changes in grade, and there are no sight

obstructions resulting from vegetation or other fixed objects adjacent to the roadway.

Because a majority of site generated traffic from the proposed gravel pit will consist of trucks, access
to Gallatin Road would need to be designed to accommodate a WB-67 design vehicle. The proposed

approach geometry is shown graphically in Figure 8 on the following page.

12
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Figure 8 Proposed Site Access Geofnetry with WB-67 Design Vehicle

The site access was also evaluated for the need to include auxiliary turn lanes on Gallatin Road (US
191) to accommodate the estimated site traffic. A right-turn lane would not be justified because the
estimated right-turn volume is less than absolute recommended minimum of 40 vehicles per hour as
provided in Figure 13.3A of the MDT Road Design Manual (June 2006). An auxiliary left-turn lane is
not recommended at this time for the following reasons: (1) The left turns during the AM and PM
peak hours represent 0.42% and 1.03%, respectively, of the advancing volume on each approach, (2)
the approaches would function at acceptable levels of service with the addition of site related traffic,
and (3) there is more than adequate sight distance for vehicles approaching the intersection from the

north or the south.

13



- MORRISON

@,@ H‘% MAIERLE, i " Traffic Assessment — Morgan Famuly, LLC Gravel Pit
FINDINGS

Transportation Impacts

Based on the éna‘lyscs included with this study, the addition of site generated traffic would have
minimal impact to the area transportation system. The intetsection of Gallatin Road and the site
access would function at acceptable levels of service during both the AM and PM peak hours.
Having adequate sight distance and relatively low site generated traffic, auxiliary turn lanes are not

justified at this time. Therefore, no additional improvements would be necessary at the intersection.

_Compliance with Applicable Local Codes

MDT requires that approach permits be obtained for access to.state maintained highways and

roadways. The proposed access is subject to review and approval (for both location and design) by

MDT.

- CONCLUSIONS AND RECOMMENDATIONS

Having no significant development related traffic impacts, the proposed Morgan Family, LLC
Gravel Pit would not require any specific improvéments to mitigate any traffic related impacts. The
proposed access should be designed to accommodate a WB-67 design vehicle, and all traffic control

improvements should be installed in accordance with MDT standards and the MUTCD.

14
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Truck Trip Generation

Blue Rock Quarry - Sonoma County, California

As provided in Blue Rock Quarry Expansion: Draft Environmental Impact
Report prepared by Leonard Charles and Associates with contributions
from the Crane Transportation Group (CTG) dated August 2005.

iﬂet jinge Yearly T rips
Average Volume of Excavated Material

(Peak activity month at Blue Rock Quarry based on
year 2000 sales, Monthly truck trips determined to be
approximately 8.76% of yearly volumes. Again, each
truck that leaves the quarry must also return.)

Weekly Truck Trips During October
(The month of October has a total of 31 days. Based
on seven days per week there would be 4.4 weeks.)

Daily Truck Trips on Peak Weekday

(The peak day for the Blue Rock Quarry was found to
occur on Wednesday. Wednesday trips accounted
for approximately 23.2% of the weekly volume.)

Average Daily T

per 1,000 CY of Annual Material Hauled

Hauled from Quarry Annually 114,603 CY
8071 Trucks

Estimated Average Annual Truck Traffic ! Entering

(Assuming 14.2 CY/Truck and each truck that leaves

the quarry must also return.) 8071 Trucks

Trucks
Entering

! Exiting
Determi y Tonithly tk ps e At o
‘Truck Trips During the Month of October

Trucks
707 Exiting

Trucks
Entering

160 Trucks

Trucks
Entering

Exiting

Average Dil Truck Trip Generatin Rate

Trucks
Exiting
ate

0.65 1,000 CY

Trips per

N:\2850\008\Design Docs\Traffic Data\Trip Generation\Quarry-Trip-Generation.xls - Blue Rock

2/1/2008

Page 1/6
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Truck Trip Generation

Canyon Rock Quarry - Sonoma County, California

As provided in Blue Rock Quarry Expansion. Draft Environmental Impact
Report prepared by Leonard Charles and Associates with contributions
from the Crane Transportatlon Group (CT G) dated August 2005 ‘

y Truck Trips

»Average Volume of Excavated Materlal

Hauled from Quarry Annually - 375,000 CY
26,408 Trucks
Estimated Average Annual Truck Traffic "7 Entering
(Assuming 14.2 CY/Truck and each truck that leaves
Trucks
the quarry must also return.) 26,408 _ -
Exiting
Truck Trlps During the Month of October 3 803 Trucks
(Peak activity month at Canyon Rock Quarry based on ¢ Entering
activity report for previous four year period. Monthly
truck trips determined to be approximately 14.4% of 3 803 Trucks
yearly volumes.) r Exiting
859 Trucks
. . Weekly Truck Trips During October Entering
(The month of October has a total of 31 days. Based
on seven days per week there would be 4.4 weeks.) 859 Trucks
Exiting
TruckTeips
. . Trucks
Daily Truck Trips on Peak Weekday 5 Enteri
(The peak day for the Canyon Rock Quarry was found ntering
to occur on Wednesday. Wednesday trips accounted Trucks
for approximately 21.6% of the weekly volume.) 185 _ .
: Exiting
Average Da
Average Daily Truck Trip Generation Rate 0.99 Trips per
per 1,000 CY of Annual Material Hauled 771,000 CY

N:\2850\008\Design Docs\Traffic Data\Trip Generation\Quarry-Trip-Generation.xis - Canyon Rock
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Truck Trip Generation
Nuss Pit - Gallatin Gateway, Montana

As provided in Nuss Pit (Gallatin Gateway) Load Data prepared by Kenai
Engineering, Inc. dated January 29, 2008.

VoI Excatd aerial "

Hauled from Pit 2006-2007 143,307 CY
7 962 Trucks
Estimated Average Annual Truck Traffic ’ Entering
(Assuming 18 CY/Truck and each truck that leaves
the pit must also return.) Trucks
7,962 _ .
Exiting
e Monthly Truck Trips
Truck Trlps During the Month of October 1 081 Trucks
(Peak activity month at Nuss Pit based on activity ! Entering
report for previous year. Monthly truck trips
determined to be approximately 13.6% of yearly 1 081 Trucks
volumes.) !

Weekly Truck Trips During October
(The month of October has a total of 31 days. Based
on seven days per week there would be 4.4 weeks.)

Daily Truck Trips on Peak Weekday

(The peak day was estimated as the average of the
peaks for the Blue Rock and Canyon Creek Quarries,
which is approximately 22.4%)

| Average Darly Truck T|p Generatron Rate
per 1,000 CY of Annual Material Hauled

Exiting

4 Trucks
Entering

Trucks
244 Exiting A

Trucks
Entering

Trucks
Exiting

Trips per
0.76 1,000 CY

N:\2850\008\Design Docs\Traffic Data\Trip Generatlon\Quarry Trip-Generation.xls - Nuss Pit
2/1/2008
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Truck Trip Generation
Quarry Land Use |

~ 1,000CY Daily Avg.Trip]
Quarry . Material Trips - Rate |
IBlue Rock Quarry 114.60

FCanyon Rock Quarry | 375.00 | 371 0.99

Nuss P | @331 ] 109 ] 07 |

Sample Average = 0.80 Trips/Annual 1,000 CY Material
Sample Range = 0.34 Trips/Annual 1,000 CY Material
Std. Deviation = 0.17 Trips/Annual 1,000 CY Material

90% Avg. Rate = 0.97 Trips/Annual 1,000 CY Material

N:\2850\008\Design Docs\Traffic Data\Trip Generation\Quarry-Trip-Generation.xls - Average Trip Rate
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Truck Trip Generation
Weekday Hourly Truck Trip Variations

Source data from the Blue Rock Quarry Expansion: Draft Environmental Impact Report prepared by
Leonard Charles and Associates with contributions from the Crane Transportation Group (CTG)
dated August 2005 as well as driveway counts conducted from September 7 to the 11, 2005 at the
Knife River (JTL) gravel pit in Belgrade, Montana. '

: 1 3% 0 0% 1% 0 0% 43 7% 40 6%
7:00 AM 4 10% 4 10% g 21 9% 23 | 10% § 42 7% 50 8%
8:00 AM 6 15% 4 10% | 25 | 11%§ 25 11% § 49 8% 34 5%
9:00 AM 8 21% 4 10%§ 27 | 12%§ 25 | 11%§ 38 6% 45 7%
10:00 AMj 3 8% 8 21% § 27 | 12%§ 29 | 13% § 57 9% 54 9%
11:00 AME 6 15% 5 13% F 27 | 12% ¢ 23 | 10%F 40 7% 59 9%
12:00 PME 8 21% 4 10%F 23 | 10%§ 23 | 10%§ 53 9% 65 | 10%
1:00 PM 3 8% 6 15% f 25 11%§ 27 | 12%F 71 | 12% . 59 9%
2:00 PM 0 0% 1 3% 23 | 10% § 25 11%E 60 | 10% | 83 | 13%
3:00 PM 0 0% 3 8% 18 8% 18 8% 62 § 10%; 69 ! 11%
4:00 PM 0 0% 0 0% 9 4% 9 4% 51 8% 43 7%
5:00 PM 0 | 0% 0 0% g O 0% 0 0% ¢ 35 6% £ 25 4%

Be % of Datly |
. 6:00 AM 6%

7:00 AM 8% 8%

8:00 AM 8% 7%

9:00 AM 9% 8%

10:00 AM 10% - 10%
©11:00 AM 9% 9%

12:00 PM 10% 10%

1:00 PM | 10% 10%

2:00 PM 11% 12%

3:.00 PM 9% 10%

4:00 PM 7% 6%

5:00 PM 5% 4%
Daily Averag:
AM Peak Hour, _ 8% Entering =  51%
% of Daily Trips - 0 Exiting = 49%
Midday, _ 9% Entering = 49%
% of Daily Trips- = 0 Exiting = 51%
PM Peak Hour, _ 6% Entering = 57%
% of Daily Trips - 0 Exiting = 43%

N:\2850\008\Design Docs\Traffic Data\Trip Generation\Quarry-Trip-Generation.xis - Hourly Trips
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Employee Trip Generation
Quarry Land Use

As provided in Nuss Pit (Gallatin Gateway) Load Data preparéd by Kenai
Engineering, Inc. dated January 29, 2008.

 Employee  #
Type  Employees}

Operator 1
Operator
; Operator
iWash Plant (Add'l Loader) ] Operator K
Maximum Number of Employees 7
Avg. Employees Per Vehicle: 1.3 Assumed Value
Avg. Number of Vehicles: ' 5.38

Avg. Number of Trips Per Vehicle 3 Assumed Value
Avg. Number of Daily Trip Ends:  16.15

N:\2850\008\Design Docs\Trafﬁc Data\Trip Generation\Quarry-Trip-Generation.xis - Employee Trips
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