LSC TRANSPORTATION CONSULTANTS, INC.
545 East Pikes Peak Avenue, Suite 210
Colorado Springs, CO 80903
(719) 633-2868
FAX (719) 633-5430
E-mail: lsc@lsccs.com

January 15, 2016
Mr. Luke Danielson
Law Offices of Luke J. Danielson, P.C.
219 North Iowa Street
Gunnison, CO 81230
RE:

King II Coal Mine
Technical Memorandum
LSC #154580

Dear Mr. Danielson:
This traffic technical memorandum presents our evaluation of the traffic impacts of the King II Coal Mine
on County Road (CR) 120 (N-north portion) in La Plata County, Colorado. This report presents our
analysis, findings with regard to impacts of existing and proposed mine-generated traffic on CR 120, and
our assessment of the compatibility of this land use. The report contains recommendations for updates to
the proposed plans for CR 120 road improvements, including recommendations for additional information,
and additional conditions related to transportation/traffic impacts that should be included in an agreement
between La Plata County and the applicant prior to or as part of any issuance of a Class II Land Use Permit.
EXECUTIVE SUMMARY
LSC has evaluated the traffic impacts of the King II Coal Mine on La Plata County Road 120 (N) on behalf
of Cross Creek Ranch. Current conditions have been assessed as well as projected impacts should the
applicant’s request for a Class II Land Use Permit be approved. We have reviewed the documents
submitted and data provided by GCC, the mine’s owner, their consultants, La Plata County, and other
consultants retained by Cross Creek Ranch. We have conducted field evaluations, traffic counts, and
technical analysis. The following summarizes our analysis, findings, and recommendations.

• CR 120 (N) in its current condition cannot safely and efficiently support the current or proposed
volume of traffic especially considering the high percentage of large trucks. The majority of the
roadway is gravel through what can be considered mountainous terrain. The roadway has a
substandard roadway surface and there are numerous segments with insufficient width, substandard
sight distance, substandard curve radii, and successive curves with significantly different curvature.
The combination of these elements results in a current roadway not adequate to accommodate the
high volume, size, and turning paths of the coal transport trucks.
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The current situation requires acceptable interim mitigation. The 2014 daily traffic volume on CR
120 (N) was 870 vehicles per day, including 225 daily truck trips by large coal transport trucks. The
2014 coal production was 970,790 (this is slightly higher than the 940,000 tons in the applicant’s
TIS). The 2014 production represents an increase of 112 percent when compared to the average
production rate of 458,550 tons per year from the period August 1, 2003 to August 1, 2010, and a 92
percent increase when compared to the peak annual production rate of 504,231 tons occurring in
2009. The 2010 CR 120 volume reported by La Plata County was 680 vehicles per day. Based on the
estimated average production from August 1, 2003 to August 1, 2010, the average coal truck
transport trip generation by the mine was about 92 per day for that same period.
The 2014 volume of 225 transport truck trips per day is the six-day average. The estimated average
weekday volume of coal transport trucks was about 285 per day Monday through Thursday based on
the day-of-the-week distribution graph in the applicant’s traffic report. The voluntary elimination of
hauling on Sundays by the applicant is beneficial to the residents, however to maintain production
levels these truck trips are shifted to the weekdays, increasing the weekday traffic volumes on CR
120 (N). The 2015 truck data indicates the average daily traffic for the first half of 2015 was
comparable to and slightly lower than the 2014 volume of 225 vehicles per day. The second half of
the year was significantly lower. The calculated average weekday traffic (for Tuesday, Wednesdays
and Thursdays only) was 251 vehicles per day.
The applicant is requesting approval of a Class II Land Use Permit to allow an increase from 225
(average daily) coal transport truck trips per day to 312. Given that CR 120 is currently not adequate
to handle the 225 average daily trips, an increase to 312 trips (plus additional trips generated by the
mine with increased coal production from 940,000 tons per year to 1.3 million tons of coal per year)
would make the current condition significantly worse. The estimated average weekday volume of
coal transport truck trips would be nearly 400 per day.
The land use is not compatible as the roadway used as the haul route is not adequate to handle the high
volume of large trucks
The applicant’s traffic study prepared by Roadrunner Engineering recognizes the deficiencies of CR
120 (N) and a set of plans has been prepared to upgrade the roadway to be able to accommodate the
mine’s large truck traffic and other traffic generated. While the plans generally depict an upgraded
roadway capable of safely and efficiently accommodating the current traffic volume and high
percentage of heavy trucks, additional information is needed to determine if implementation of the
plans is actually feasible. The plans are “conceptual,” and do not show details of grading, and
drainage improvements. For example, the plans do not yet include sufficient detail showing how
significant cuts into the adjacent steep hillside slopes will actually be accomplished, i.e., how far up
the hillside the grading will need to occur and how much additional right-of-way or easements would
actually be needed. Implementation of the plans may not be feasible if the grading extends too far up
the hillside, if drainage improvements are too extensive, and/or if additional right-of-way needed for
these improvements cannot be acquired. An erosion-control plan should also be prepared. The
improvements through some sections may end up being too damaging to the environment or costprohibitive to construct.
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Recognizing the significant effort and cost to prepare preliminary design plans, LSC recommends the
applicant provide preliminary design for two to three of the most challenging sections of CR 120
(with respect to the terrain) and where additional right-of-way and/or easements will likely be
needed.
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With regard to improving existing deficiencies and improving the roadway to a condition capable of
safely and efficiently accommodating the current traffic volume and high percentage of heavy trucks,
LSC recommends some changes to the proposed design of ultimate improvements. Table 1 below
summarizes these recommendations:

Table 1
Ultimate CR 120 Improvements
 Construct a 24-foot-wide (minimum) paved, upgraded roadway from Highway 140 to the
mine.
 Utilize four-foot gravel shoulders and county standard ditch sections.
 Include wider paved cross sections through sharp horizontal curves to allow for the rear
wheel tracking of the large coal transport trucks. (Use standards in AASHTO pages
202-215.)
 Complete CDOT turn lane improvements at Highway 140 and CR 120 (N).
 Meet minimum curve radius standards and sight distance standards for the proposed
35-mph design speed.
 Prepare a design alternative for evaluation/comparison using a maximum six percent
superelevation rate. Given the proposed tight minimum curve radii (generally 314 feet),
the lower speed nature of this roadway, and the snowy climate, LSC believes a
maximum six percent superelevation will reduce the potential for vehicles sliding
horizontally to the inside of what are currently designed as eight-percent-superelevated
curves at low speeds (or stopped) on snow/ice.
 Meet required pavement structure to accommodate to 20-year vehicle loading.
 Incorporate into the next stage of the design plans safety signage (advance warning
signs and curve chevrons) at sharp curve near “the barn” (station 199+50) as it is sharp,
substandard, and at the end of a straight section.
 The plans should meet the requirements of the AASHTO Roadside Design Guide and
may need to include guardrail sections.
 LSC recommends the use of yellow centerline striping and white edge striping per
MUTCD (as is currently being used on the paved section of CR 120 (N)) for the entire
upgraded roadway section.
 The county will likely evaluate the speed limit(s) appropriate for passenger vehicles on
the upgraded roadway segments once the roadway is completed and operational.
Similar to the current dual speed limits on CR 120, the county should implement a dual
speed limit on the upgraded road if found to be safe and operationally sound as part of a
traffic engineering speed study. The large trucks traveling at a reduced speed will have
a reduced impact on the adjacent properties.
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The roadway upgrade, if determined to be feasible to implement, will take some time to complete.
The applicant and the applicant’s traffic report propose interim mitigation measures. However, these
fall short of adequately mitigating the current condition. Table 2 below presents recommended
interim mitigation measures. As identified in Table 2, the one-way truck route should be evaluated
further, compared to the CR 120 (N)-only option and given thorough consideration.
Table 2
Interim Mitigation Measures
 Reduce coal transport truck volumes on CR 120 (N) to 2010 levels. This would be a
six-day, average daily coal transport truck volume of about 110 vehicles per day (55
westbound and 55 eastbound). The reduction to 2010 levels would likely result in a
volume of about 400 to 500 vehicles per day on the gravel section.
 Add an interim vehicle detection and actuated warning system with flashing yellow
beacons on the eastbound and westbound approaches to “the barn” curves. These
would be in addition to the existing curve warning signs. Motorists approaching these
series of curves would see a new yellow advance warning sign indicating “Be prepared
to stop” with a supplemental panel “when flashing.” Two flashing beacons would be
mounted on the sign post. These flashing beacons would be activated by a vehicle
detection system when a vehicle is approaching from the opposite direction.
 Trim vegetation and report the measured sight distance after trimming compared to
before trimming and indicate if the removal of vegetation brought the sight distance
up to standard. Some vegetation removal may not result in significant line-of-sight
improvement.
 Complete any minor widening on the inside (or outside) of substandard curves
where practical and where existing right-of-way allows. The purpose would be to
provide any beneficial additional width to minimize encroachment of truck turning
paths into the opposing traffic lane.
 Other interim mitigation measures committed to by GCC.
 Items included in Table 3 - Hay Gulch Citizen’s Advisory Panel Recommendations.
 One-Way Coal-Transport Truck Route Option - The option of routing coal-hauling
trucks to arrive using CR 120 (N) and depart from the mine to the south is worthy of
further consideration in our opinion, both as an interim mitigation measure for CR
120 (N) and as a potential ultimate solution. Please refer to the section titled “OneWay Coal-Transport Truck Route Option” later in this report.

Provided the interim mitigation measures are implemented, the gravel portion of the roadway will be
able to temporarily accommodate an ADT of about 400 to 500 vehicles per day for a limited interim
period until the ultimate roadway improvements can be completed. This total volume would
include, but should be limited to a maximum of, a six-day, average daily coal transport truck
volume of about 110 vehicles per day (55 westbound and 55 eastbound). Allowance for this level
of traffic would be more of a reasonable compromise (to allow the mine to continue to operate in the
interim) than an ideal situation given the roadway deficiencies. This ADT range may be lower
depending on the roadway construction traffic management plan developed.
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The Hay Gulch Citizen Advisory Panel recommendations are presented in Table 3, along with LSC’s
comments on each recommendation.
Table 3
Hay Gulch Citizen's Advisory Panel Recommendations
(with LSC comments added)
1. Effective immediately GCC Energy shall reduce impacts to CR 120N by decreasing the
number of coal haul truck using 120N to 2010 levels until improvements to CR 120N have
been completed.
LSC concurs with this recommendation. The current roadway is substandard and not
adequate to safely and efficiently accommodate the current level of truck traffic. This traffic
volume reduction should be accompanied by the interim mitigation measures contained in
Table 1.
2. Effective immediately coal haul trucks will cease operations on CR 120 from 10 pm - 6am
Mon. - Sat. and from 10pm Sat. until 6am Mon. for the life of the coal mine.
LSC concurs with this recommendation.
3. If/when the number of coal haul trucks exceed 144 per day, a separate coal haul road shall
be installed and maintained at GCC Energy's expense. The haul road must address our
desire to alleviate the negative impacts associated with the coal haul trucks.

It is our understanding that a detailed and comprehensive analysis of a dedicated haul
road option has not been completed. Although such an analysis was not part of our
scope-of-work (should be the responsibility of the applicant anyway), LSC
recommends further consideration, evaluation, and comparison to the 120 (N) only and
one-way truck transport options.
4. As a contingency to approval of the Class II Land Use permit the applicant shall
immediately begin the upgrades and improvements, including replacing culverts, to CR 120
N in compliance with current design and construction standards to ensure the safety of
residents as well as drivers. This includes widening and paving CR 120N from the mine
entrance to SH 140. All upgrades shall be complete no later than Jan.1, 2017 at the
applicant's expense.
LSC agrees, however the design process and right-of-way acquisition process both take time
to accomplish. GCC should make every reasonable effort to meet the above schedule and be
held accountable. Until the roadway improvements are completed, LSC recommends interim
measures contained in Table 2 and a road improvement agreement should be in place.
5. LPC officials establish a 25 MPH speed limit for trucks having a GVW of greater than
20,000 pounds, on gravel and leaving the mine loaded with coal and 35 MPH for all other
traffic using CR 120. Additionally, GPS monitoring and increased speed enforcement
should be required.
The speed limits have been changed.
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Table 4 presents a summary of items that should be included in a roadway improvement agreement
prior to or as part of any approval of a Class II Land Use Permit.
Table 4
Road Improvement Agreement
Prior to class II approval:
 Provide complete preliminary design for two to three of the most challenging sections of
CR 120 (with respect to the terrain and where additional right-of-way will likely be needed).
The designs should show:
o Extent of Improvements required relative to the current and proposed right-of-way.
o A detailed grading plan including necessary drainage improvements, impacts to
steep slopes including lines showing the extent of grading. It would also be helpful to
show elements needed per the AASHTO Roadside Design Guide. The plans may
also need to include slope stability analysis and a preliminary erosion control plan.
o Incorporate into the plans additional paved width beyond 24 feet around sharp
curves to accommodate large trucks. (Per standards in AASHTO pages 202-215).
o Identifying estimated approximate quantities of cut and fill required would also
provide a general idea of the number of additional truck trips needed for import or
export. These would also be part of the roadway traffic volume and would impact the
area residents during the construction period.
 Include construction phasing and a traffic management plan.
 Demonstrate that necessary right-of-way can be obtained for construction of the upgraded
roadway.
 Agree to construct the upgraded roadway. (Table 1 presents LSC recommendations.)
 Agree to the recommendations of the Hay Gulch Advisory Committee in Table 3.
 La Plata County items from the September 2015 Staff Report:
1. Timing and process for development of final road construction plan;
2. Right-of-way acquisition process and timing;
3. Start and completions dates for all phases of construction;
4. Interim mitigation measure to be implemented between project approval and
completion of road construction;
5. Interim mitigation fees to cover maintenance of gravel road until improvements are
complete; and
6. Long-term mitigation fee to cover future road maintenance.

Also, the report includes a recommendation that further consideration be given to a one-way haul
route option whereby coal trucks arrive via CR 120 north and depart the mine to the south.
* * * * *
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INTRODUCTION
This report contains our evaluation of the traffic impacts of the King II Coal Mine on County Road
(CR) 120 (N) in La Plata County, Colorado. Figure 1 shows the location of the mine and County Road
120. This report contains technical information regarding past, present, and future traffic volumes and
CR 120 roadway conditions. This report presents our findings with regard to impacts of existing and
proposed mine-generated traffic on CR 120 and the compatibility of this land use. The report contains
recommendations for updates to the proposed plans for CR 120 road improvements, including
recommendations for additional information, and additional conditions related to transportation/traffic
impacts that should be included in an agreement between La Plata County and the applicant prior to or
as part of any issuance of a Class II Land Use Permit.
TRAFFIC VOLUMES
The estimates of past (2010), present (2014 and 2015), and future (2035) traffic volumes are necessary
in the evaluation of roadway impacts and safety, and the determination of roadway needs. The analysis
below also identifies the coal transport truck trip generation estimates. Traffic volumes are most often
expressed in terms of ADT (average daily traffic) and PHV/DHV (peak-hour volumes/design-hour
volumes). Traffic volumes are also expressed in terms of AWT (average weekday traffic). ADT and
AWT are both 24-hour volumes. ADT generally represents a seven-day average. AWT is an average of
24-hour volumes on weekdays only and may represent volumes on Tuesday, Wednesday, and
Thursday only. Most jurisdictions reference traffic volume limits for lower classification local/collector
roads in terms of ADT.
Figure 2 shows the following traffic volumes.
Traffic Volume Estimates
Total daily volumes on CR 120 have been based on La Plata County traffic volume data. Peak-hour
volumes are not available, however La Plata County code indicates that a factor of 10 percent of the
daily volume can be used to estimate the peak-hour volumes.
Estimates of mine-related traffic have been based primarily on information in the TIA provided by the
applicant and counts by LSC.
LSC has estimated the background traffic on several different segments of CR 120 between Highway
140 and the GCC mine. These have been developed by estimating the number of single-family homes
for which this section of CR 120 provides access, the daily trip generation of those homes (eight trips
per day per single-family home, per La Plata County code), and the estimated directional split of these
background trips generated.
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2001-2010 Trip Generation & Traffic Volumes
The 2001 Bureau of Land Management (BLM) EA document indicated:
With a production rate of approximately 300,000 tons per year, there will continue to be an
estimated 18 to 28 coal trucks (thirty-ton trucks) traveling County Road 120 east of the King
Coal mine site and Colorado State Highway 140 south of Hay Gulch
The 28 coal trucks multiplied by two translates to 56 coal transport truck trips per day. The La
Plata County data indicates a 2001 volume of 357 vehicles per day on CR 120 just west of
Highway 140.
During the period August 1, 2003 to August 1, 2010, the annual coal production rate was fairly
consistent—varying from 423,550 to 498,659 tons per year. The average yearly production rate
between these dates was 458,550 tons per year. The peak production was during the calendar
year 2009 when the annual coal production was 504,231 tons per year. These production numbers
have been taken from the January 2016 letter by Carl B. Mount.
The annual production rate during the 12 months prior to August 1, 2010 was 450,087. LSC has
estimated the early 2010 GCC mine coal transport trip generation at 90 vehicles per day using the coal
production rate. The La Plata County 2010 ADT volume for CR 120 is reported as 680 vehicles per
day.
2014/2015 Traffic Volumes
The 2014 coal production was 970,790 (this is slightly higher than the 940,000 tons in the applicant’s
TIS). The 2014 production of 970,790 was the peak annual production to date as the production rate for
the first half of and for the full 12 months of 2015 were lower than the 2014 production, The 12-month
production rate of 935,942 tons/year (as of July 15, 2015) was comparable to the 940,000 tons
per year (2014 production in the applicant’s TIS), which was analyzed as the “existing
condition.”
The applicant’s traffic impact study (TIS) utilizes 2014 traffic volumes as the report was
prepared in 2015. Estimates of 2014 traffic volumes are shown in Figures 2 and 3. The volumes
shown in Figure 2 have been taken from La Plata County data (2014) and the applicant's traffic
report. Also shown are the results of counts conducted by LSC Transportation Consultants in late
2015. LSC count data include the results of manual intersection turning movement counts at the
Highway 140/CR 120 intersection. The data also include volumes classified by vehicle type.
Figure 3 shows the results of the manual intersection count data including detailed data by
vehicle/type purpose: coal transport trucks, other large trucks, private passenger cars and pickups
hauling home heating coal, and general passenger vehicle/single-unit vehicle traffic. These
volume data included all traffic on the roadway just west of Highway 140.
Estimates of background traffic (non-mine-generated) are also shown in Figure 2. These have
been based on information provided in the applicant’s TIS.
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Expanded estimates of the background traffic have been made by LSC at several locations along CR
120 between Highway 140 and the GCC mine. They have been made by estimating the number of
occupied single-family homes for which this section of CR 120 provides access, the daily trip
generation of those homes, and the directional split of these background trips generated. This shows the
estimated drop in background traffic volumes and resulting total traffic volumes on various sections as
the roadway extends west.
Estimates of current GCC-mine-generated traffic are shown. The estimates shown are based on
information in the applicant's traffic impact analysis, traffic count data by LSC, and 2014 coal
transport trip data provided by GCC.
GCC recently provided the 2015 truck data. The six-day average from the period of March 30
through July 31 was 217 vehicles per day. This is comparable to and slightly lower than the 2014
trip generation. The six-day average from August 1 to the end of 2015 was 157 vehicles per day.
This average is significantly lower than the 2014 average. LSC also calculated the midweek
weekday volume averages for these same time periods. For the March 30 through July 31
period, the weekday average (including Tuesdays, Wednesdays and Thursdays only) was 251
vehicles per day and for the period of August 1 to the end of the year, the weekday average was
178 vehicles per day.
2035 Traffic
Estimates of 2035 traffic shown in Figure 2 have been based on information provided in the applicant's
traffic impact analysis and expanded estimates of background traffic by LSC. The applicant's traffic
impact analysis provided an estimate of background traffic for CR 120 at a location just west of
Highway 140. LSC has estimated background volumes at several locations along CR 120 to the west.
Daily and Peak-Hour Haul Truck Trip Distribution
Estimates of ADT have been provided. The applicant’s TIS presented ADTs based on a six-day haul
schedule. The TIS provides the current distribution of coal-hauling and other trips by day of the week.
The 2014 average daily truck trips reflect the traffic volume average for Monday through Saturday.
However the daily trip distribution shows about 20 to 23 percent of the weekly trips occurring each day
between Tuesday and Thursday, lower percentages on Monday and Friday, and only about five percent
on Saturday. Basically, the average weekday truck trips during the middle three days of the week are
about 26 percent higher than the average daily trip value. The average daily truck trips are about 236
per day (2014). The Tuesday through Thursday average is about 297 truck trips per day. The volumes
in this analysis use the average (ADT) provided by the applicant, however there are days with higher
volumes. This is a consideration when evaluating the safety of the roadway as there are more trucks on
the roadway during these days and more during the peak periods.
Based on the distribution by time of day shown in the applicant’s TIS, the peak volume of transport
trucks would be about 18 per hour (7.5 percent of the average daily). The December 2015 LSC counts
indicate about 15 per hour during the peak transport hour and 10 to 12 per hour during the three other
hours counted during the day.
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EXISTING ROADWAY CONDITIONS
The applicant's traffic impact analysis provided an assessment of existing roadway conditions and
deficiencies. LSC has added technical details to the assessment. Graphically-estimated horizontal radii,
field-measured roadway widths, and available stopping sight distances on horizontal curves are
identified below. LSC has also prepared an analysis of truck turning paths on CR 120 using AutoTurn
to demonstrate the combined effects of insufficient roadway width, substandard sight distance,
substandard curve radii, and successive curves with significantly different curvature.
Horizontal Alignment
The horizontal alignment of CR 120 is not adequate to safely and efficiently accommodate the
existing volumes, which include a high percentage of WB-50 combination trucks. Although the
La Plata County code indicates:
Horizontal alignments in rural areas are usually dictated in large measure by topography and
intended or existing land use of adjacent properties. However, where possible, both horizontal
and vertical street alignments should relate to the natural contours of the site in so far as is
practical while being consistent with sage geometric design.
The roadway alignment combined with the width and other geometric elements needs to be adequate
for the design vehicle and design mix of traffic volumes. If the terrain is too environmentally sensitive
and/or difficult for a viable/feasible roadway upgrade solution that will accommodate the combination
of design vehicle and design volume, an alternative route should be selected or the volume should be
reduced.
The horizontal alignment of CR 120 is characterized by relatively straight sections, some sections with
meandering shallow curves, and a couple of sections with sharp reverse curves and restricted sight
distance due to steep slopes.
Figures 5 through 11 show examples of deficient sections with respect to horizontal alignment. The
radii vary greatly, often on adjacent curves. Some of the tighter and more complex curve
combination sections have advance warning signs in place with advisory speeds of 20/25 miles per
hour (mph). The posted speed limit for the gravel portion of CR 120 north is 35 mph (25 mph for
trucks). However these sections with substandard alignment have warning signs with advisory speeds
at 15 to 20 mph lower than the assumed design speed (40 mph or five mph higher than the 35 mph
posted limit). For a 40-mph design speed, the recommended radii (assuming two percent
superelevation) is 593 feet. At some locations along CR 120 the radius is between 90 and 150 feet, or
well below the minimum radius for a 40-mph design speed.
For local roads, the La Plata County code indicates a general design speed range of between 20 and 45
mph.
Horizontal radii prescribed by county code is 300-foot minimum, 500 feet desirable.
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Stopping Sight Distance
Per the La Plata County Code sec. 74-91, “Stopping sight distance shall be determined from table III-1,
page 138 of the AASHTO 1984 Green Book.” Given the posted speed limit on the gravel portion of
County Road 120 is 35 mph (25 mph for trucks), the stopping sight distance required for an assumed
design speed of 40 mph is 305 feet (Exhibit 3-1, 2004 Green Book). Field-measured sight distances at
some key locations identified by the applicant’s TIS to have limited sight distance are below 200 feet or
below the 305-foot standard for a 40-mph design speed. Advance warning signs with supplemental
advisory speeds have been installed upstream of these locations where the stopping sight distance is
limited by obstructions on the inside of a horizontal curve. Some of the tighter corners with
obstructions on the inside of the curve are posted with an advisory speed of 20 mph. The required
stopping sight distance for a speed of 20 mph is 115 feet. The required stopping sight distance for a
speed of 25 mph is 155 feet. It is important to note that with two vehicles traveling in opposite
directions around a horizontal curve, and a vehicle in one direction having maneuvered into the
opposing travel lane, such as shown in Figure 12 (this figure is explained more in the next section), the
stopping sight distance will be lower because the “object” in the roadway will be moving closer as the
vehicle brakes to come to a stop. The AASHTO standards assume a stationary object in the path of the
vehicle on the roadway. The roadway is characterized by a mix of relatively straight sections and
sections with tight curves and limited sight distance. The posted limit is 35 mph but there are a series of
locations where warning signs present advisory speeds at least 10 mph below the posted limit.
Generally, based on current design standards, it is advisable for any necessary speed reduction to be not
more than five mph. In the locations where the posting is for a 20-mph advisory speed, the advisory
speed is half the presumed 40-mph design speed of the road (based on the 35 mph posted limit for
passenger vehicles).
For most locations with limited sight distance, the applicant’s TIS recommends removal or trimming of
vegetation as mitigation for limited sight distance, however there is not an estimate of the level of
improvement in the line of sight across the inside of the horizontal curves and the resulting stopping
sight distance value. LSC’s field measurements are based on the conditions present on December 9 and
10, 2015 and at that time it was not apparent that vegetation had been cleared. Given the geometry of
some of the curves, vegetation removal is not likely to improve the stopping sight distance
significantly. Moreover, in a few critical locations, there is no interim/short-term sight distance
mitigation recommended as the terrain is very steep and rocky on the inside of the curve.
Roadway Width
CR 120 lacks adequate width to safely and efficiently accommodate the existing volume of traffic
considering the high percentage of WB-50 trucks generated by the mine operation. A number of
sections of CR 120 have substandard width. The problem of substandard width is compounded by the
poor horizontal alignment of the roadway. The problem of inadequate width exacerbated by
substandard radii and horizontal alignment is shown in Figures 5 through 11. These figures show
eastbound, westbound, and combined truck turning paths in two key locations. These exhibits have
been prepared using AutoTurn. As shown, the roadway does not have adequate width for two coal
transport trucks to safely pass each other. Given the high volume of WB-50 trucks, the roadway needs
to be capable of accommodating bidirectional truck traffic or trucks should be routed in a one-way
direction. Even if routed in a one-way direction, improvements would be needed, but the interim
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condition would be better without the volume of trucks in both directions. Traveled way width
measurements of between 22 and 24 feet were measured by LSC in the field. These are representative
of some of the narrower sections including several key locations along the horizontal curves. A couple
of locations were measured to be as narrow as 20 to 21 feet (traveled way width). County Local road
standards require 24-feet for travel lanes (traveled way) plus three-foot gravel shoulders. With traffic
volumes of 870 vehicles per day and the majority of these vehicles being WB-50 combination trucks,
the width needed is significantly more than the current width and more than the county 24-foot
minimum given the poor horizontal alignment to accommodate the truck turning paths. The criteria for
necessary additional width for large trucks on sharp horizontal curves are presented in AASHTO pages
202 through 215. The crash data reflect crash types that can be corrected with a combination of wider
roadway and improved horizontal alignment. Also, there may have been unreported accidents and
“near-collisions” as well. The applicant’s traffic report proposed to address safety and operational
deficiencies illustrated in the following exhibits through CB radio communication. This is not a
satisfactory mitigation approach as trucker communication may not occur and other users of the
roadway will not likely have CB radio communication.
As shown in the figures, the lane width is inadequate because the WB-50 combination trucks require
significantly more width given the tight radii as the rear wheels track to the inside of the curve more
than the front wheels. Given the roadway edges around these curves, truck drivers need to adjust by
steering into the oncoming travel lane to avoid having the rear wheels run off the roadway, which can
lead to truck rollovers. Steering into the oncoming travel lane exposes the truck to a potential crash with
limited sight distance around corners. With the already wider WB-50 vehicle plus the need to use more
of the roadway width on tight curves to keep the rear wheels tracking on the road, there is little if no
roadway width remaining for oncoming vehicles (passenger cars or trucks) in the opposing travel lane.
As evidenced, this roadway has a higher-than-typical percentage of ADT as multi-unit trucks than is
commonly found on Local roadways. As such, additional paved width on many of the sharper
horizontal curves beyond the existing and County standard widths becomes even more important.
Roadway Classification
CR 120 north is currently classified as a Local Roadway. The applicant’s design plans show a
collector cross section for the first 1.5 miles west of Highway 140 and a local cross section west
of that point.
Although some jurisdictions call out typical truck percentages for local roadways, some do not.
Often ADT ranges and thresholds for local streets and roads may assume a reasonable or typical
mix of vehicle types—a high percentage of passenger cars and pickups and lower percentage of
single-unit and larger multi-unit trucks. Often, streets and roadways intended to provide access to
land uses generating significant commercial/industrial traffic volumes are classified specifically
as “industrial or commercial” streets/roadways and the design standards reflect higher traffic
volumes and/or the use by a high percentage of trucks. Therefore, although CR 120 may be
classified currently as a local roadway based on the ADT of less than 1,000 vehicles per day,
consideration should be given to the fact that the majority of the vehicle traffic on the roadway is
combination trucks. A 1,000 ADT road carrying five percent trucks is significantly different
from a 1,000 ADT road carrying 33 percent trucks. The roadway is carrying an atypical mix of
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vehicle types with a significantly higher impact due to the high percentage of coal-hauling
combination trucks. For CR 120 between Highway 140 and the mine, a higher standard roadway
than the standard “local” is needed to accommodate the high volume of large trucks.
Comparability Assessment
The following criteria are per the La Plata County Code:
Sect 82-191 (a) 2 Applicability
Substantial increases in traffic above existing levels, reduction in service level of the affected
road, or the generation of traffic beyond the capacity of existing roads.
As shown in this report, there have been substantial increases in traffic since 2010 and a high
percentage of this traffic increase is combination truck traffic (semis). The roadway is not adequate to
safely and efficiently accommodate the existing volume and high truck percentage. Approval of the
permit for production to 1.3 million tons would exacerbate the problems.
Sect 82-192 Mitigation Measures
To gain a determination that development is compatible, the applicant shall be required to take
all necessary mitigation measures to achieve compatibility with existing, adjoining land uses as
outlined in this subcategory.
a. Increased traffic. Upgrade road design; control access; separate pedestrian and vehicular
traffic; buffer parking and roads.
The applicant has prepared roadway design plans for upgrading the roadway; however,
there will be an interim time period before the improvements can potentially be installed.
Traffic generated by the development will not create safety hazards, create traffic which is
beyond the capacity of affected roads, or result in substantial increases over existing traffic
volumes, or which results in the reduction of existing service levels.
Given the traffic generated by the mine, the potential for further accidents exists considering the high
traffic volume with a high truck percentage on the existing roadway with substandard and variable
roadway widths and poor horizontal alignment with sharp curves and limited sight distance. The
2014 traffic volumes represent about a 28 percent increase over 2010 volumes and approval of the
permit for production to 1.3 million tons would exacerbate the issues associated with a roadway
inadequate to accommodate the traffic loading.
Roadway Upgrade Plans
The applicant’s traffic study prepared by Roadrunner Engineering recognizes the deficiencies of CR
120 (N) and a set of plans have been prepared to upgrade the roadway to be able to accommodate the
mine’s large truck traffic and other traffic generated. While the plans generally depict an upgraded
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roadway capable of safely and efficiently accommodating the current traffic volume and high
percentage of heavy trucks, additional information is needed to determine if implementation of the
plans is actually feasible. Also, LSC recommends some changes to the proposed design. Table 1
below summarizes these recommendations:
Table 1
Ultimate CR 120 Improvements
 Construct a 24-foot-wide (minimum) paved, upgraded roadway from Highway 140 to the
mine.
 Utilize four-foot gravel shoulders and county standard ditch sections.
 Include wider paved cross sections through sharp horizontal curves to allow for the rear
wheel tracking of the large coal transport trucks. (Use standards in AASHTO pages
202-215.)
 Complete CDOT turn lane improvements at Highway 140 and CR 120 (N).
 Meet minimum curve radius standards and sight distance standards for the proposed
35-mph design speed.
 Prepare a design alternative for evaluation/comparison using a maximum six percent
superelevation rate. Given the proposed tight minimum curve radii (generally 314 feet),
the lower speed nature of this roadway, and the snowy climate, LSC believes a
maximum six percent superelevation will reduce the potential for vehicles sliding
horizontally to the inside of what are currently designed as eight-percent-superelevated
curves at low speeds (or stopped) on snow/ice.
 Meet required pavement structure to accommodate to 20-year vehicle loading.
 Incorporate into the next stage of the design plans safety signage (advance warning
signs and curve chevrons) at sharp curve near “the barn” (station 199+50) as it is sharp,
substandard, and at the end of a straight section.
 The plans should meet the requirements of the AASHTO Roadside Design Guide and
may need to include guardrail sections.
 LSC recommends the use of yellow centerline striping and white edge striping per
MUTCD (as is currently being used on the paved section of CR 120 (N)) for the entire
upgraded roadway section.
 The county will likely evaluate the speed limit(s) appropriate for passenger vehicles on
the upgraded roadway segments once the roadway is completed and operational.
Similar to the current dual speed limits on CR 120, the county should implement a dual
speed limit on the upgraded road if found to be safe and operationally sound as part of a
traffic engineering speed study. The large trucks traveling at a reduced speed will have
a reduced impact on the adjacent properties.
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Interim Mitigation Measures
The roadway upgrade, if determined to be feasible to implement, will take some time to complete. The
applicant and the applicant’s traffic report propose interim mitigation measures. However, these fall
short of adequately mitigating the current condition. Table 2 below presents recommended interim
mitigation measures. Provided the interim mitigation measures are implemented, the gravel portion of
the roadway will be able to temporarily accommodate an ADT of about 400 to 500 vehicles per day for
a limited interim period until the ultimate roadway improvements can be completed. This would be
more of a reasonable compromise to allow the mine to continue to operate than an ideal situation given
the roadway deficiencies. This ADT range may be lower depending on the roadway construction traffic
management plan developed.
Table 2
Interim Mitigation Measures
 Reduce coal transport truck volumes on CR 120 (N) to 2010 levels. This would be a
six-day, average daily coal transport truck volume of about 110 vehicles per day (55
westbound and 55 eastbound). The reduction to 2010 levels would likely result in a
volume of about 400 to 500 vehicles per day on the gravel section.
 Add an interim vehicle detection and actuated warning system with flashing yellow
beacons on the eastbound and westbound approaches to “the barn” curves. These
would be in addition to the existing curve warning signs. Motorists approaching these
series of curves would see a new yellow advance warning sign indicating “Be prepared
to stop” with a supplemental panel “when flashing.” Two flashing beacons would be
mounted on the sign post. These flashing beacons would be activated by a vehicle
detection system when a vehicle is approaching from the opposite direction.
 Trim vegetation and report the measured sight distance after trimming compared to
before trimming and indicate if the removal of vegetation brought the sight distance
up to standard. Some vegetation removal may not result in significant line-of-sight
improvement.
 Complete any minor widening on the inside (or outside) of substandard curves
where practical and where existing right-of-way allows. The purpose would be to
provide any beneficial additional width to minimize encroachment of truck turning
paths into the opposing traffic lane.
 Other interim mitigation measures committed to by GCC.
 Items included in Table 3 - Hay Gulch Citizen’s Advisory Panel Recommendations.
 One-Way Coal-Transport Truck Route Option - The option of routing coal-hauling
trucks to arrive using CR 120 (N) and depart from the mine to the south is worthy of
further consideration in our opinion, both as an interim mitigation measure for CR
120 (N) and as a potential ultimate solution. Please refer to the section titled “OneWay Coal-Transport Truck Route Option” later in this report.
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Hay Gulch Citizen Advisory Panel Recommendations
The Hay Gulch Citizen Advisory Panel recommendations are presented in Table 3, along with
LSC’s comments on each recommendation.
Table 3
Hay Gulch Citizen's Advisory Panel Recommendations
(with LSC comments added)
1. Effective immediately GCC Energy shall reduce impacts to CR 120N by decreasing the
number of coal haul truck using 120N to 2010 levels until improvements to CR 120N have
been completed.
LSC concurs with this recommendation. The current roadway is substandard and not
adequate to safely and efficiently accommodate the current level of truck traffic. This traffic
volume reduction should be accompanied by the interim mitigation measures contained in
Table 1.
2. Effective immediately coal haul trucks will cease operations on CR 120 from 10 pm - 6am
Mon. - Sat. and from 10pm Sat. until 6am Mon. for the life of the coal mine.
LSC concurs with this recommendation.
3. If/when the number of coal haul trucks exceed 144 per day, a separate coal haul road shall
be installed and maintained at GCC Energy's expense. The haul road must address our
desire to alleviate the negative impacts associated with the coal haul trucks.

It is our understanding that a detailed and comprehensive analysis of a dedicated haul
road option has not been completed. Although such an analysis was not part of our
scope-of-work (should be the responsibility of the applicant anyway), LSC
recommends further consideration, evaluation, and comparison to the 120 (N) only and
one-way truck transport options.
4. As a contingency to approval of the Class II Land Use permit the applicant shall
immediately begin the upgrades and improvements, including replacing culverts, to CR 120
N in compliance with current design and construction standards to ensure the safety of
residents as well as drivers. This includes widening and paving CR 120N from the mine
entrance to SH 140. All upgrades shall be complete no later than Jan.1, 2017 at the
applicant's expense.
LSC agrees, however the design process and right-of-way acquisition process both take time
to accomplish. GCC should make every reasonable effort to meet the above schedule and be
held accountable. Until the roadway improvements are completed, LSC recommends interim
measures contained in Table 2 and a road improvement agreement should be in place.
5. LPC officials establish a 25 MPH speed limit for trucks having a GVW of greater than
20,000 pounds, on gravel and leaving the mine loaded with coal and 35 MPH for all other
traffic using CR 120. Additionally, GPS monitoring and increased speed enforcement
should be required.
The speed limits have been changed.
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Recommended Items to be Included in a Road Improvement Agreement
Table 4 presents a summary of items that should be included in a roadway improvement agreement
prior to or as part of any approval of a Class II Land Use Permit.
Table 4
Road Improvement Agreement
Prior to class II approval:
 Provide complete preliminary design for two to three of the most challenging sections of
CR 120 (with respect to the terrain and where additional right-of-way will likely be needed).
The designs should show:
o Extent of Improvements required relative to the current and proposed right-of-way.
o A detailed grading plan including necessary drainage improvements, impacts to
steep slopes including lines showing the extent of grading. It would also be helpful to
show elements needed per the AASHTO Roadside Design Guide. The plans may
also need to include slope stability analysis and a preliminary erosion control plan.
o Incorporate into the plans additional paved width beyond 24 feet around sharp
curves to accommodate large trucks. (Per standards in AASHTO pages 202-215).
o Identifying estimated approximate quantities of cut and fill required would also
provide a general idea of the number of additional truck trips needed for import or
export. These would also be part of the roadway traffic volume and would impact the
area residents during the construction period.
 Include construction phasing and a traffic management plan.
 Demonstrate that necessary right-of-way can be obtained for construction of the upgraded
roadway.
 Agree to construct the upgraded roadway. (Table 1 presents LSC recommendations.)
 Agree to the recommendations of the Hay Gulch Advisory Committee in Table 3.
 La Plata County items from the September 2015 Staff Report:
1. Timing and process for development of final road construction plan;
2. Right-of-way acquisition process and timing;
3. Start and completions dates for all phases of construction;
4. Interim mitigation measure to be implemented between project approval and
completion of road construction;
5. Interim mitigation fees to cover maintenance of gravel road until improvements are
complete; and
6. Long-term mitigation fee to cover future road maintenance.
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One-Way Coal-Transport Truck Route Option
The option of routing coal-hauling trucks to arrive using CR 120 (N) and depart from the mine to the
south is worthy of further consideration in our opinion—both as an interim mitigation measure for CR
120 (N) and as a potential ultimate solution. Although a comprehensive evaluation and assessment of
this option was not included in our scope-of-work (should be the responsibility of the applicant
anyway), a limited inventory and assessment of the potential CR 120S and CR 119 haul routes leads us
to believe that the one-way truck route must be evaluated further, compared to the CR 120 (N)-only
option and given serious and thorough consideration. This option would create one-way traffic flow by
coal transport trucks. This would split the volume of coal trucks in half on CR 120 (N). In the interim
condition, this option would eliminate the need for outbound coal trucks to use the entire road on the
“barn” corner with limited sight distance as shown in Figure 12. Area residents and other roadway
users would only need to expect coal trucks to arrive from one direction instead of two directions. This
would eliminate the situation of two coal trucks passing in opposite directions in narrow areas or
around curves. This would eliminate the need for coal trucks to climb the long 8.9-percent grade on CR
120 (N), and thus eliminate the noise of the truck clutch fans in this area. An evaluation would likely
need to include improvements that may be needed south, but there is the potential for possibly reducing
the scale of some improvements on CR 120 (N). It would seem that a system or schedule could be put
into place as one way to address the issue raised of haul trucks blocking both ends of CR 120 in an
incident situation.
Potential Benefits of a One-Way Haul Route Option


The volume impacts of coal transport trucks on CR 120 (N) would be cut in half. This would
reduce accompanying noise and dust impacts too.



The volume impacts of coal transport trucks would be more dispersed rather than having all the
impact occur on and along CR 120 (N).



The grades and side-slope terrain appears to transition to less mountainous-type terrain south of the
mine. The terrain on a potential route combination of CR 120 (S) and CR 119 appears to be much
more level than CR 120 (N).



The travel distance to Highway 140 would be significantly less by way of an outbound haul route
south of the mine for trucks headed to New Mexico destinations and the majority of haul trucks are
heading south to New Mexico. The shorter route combined with a gradual downgrade would be
less costly than the current longer CR 120 (N) outbound route with a significant uphill section with
an up to 8.9-percent grade. The Mine Engineers, Inc. report (dated December 15, 2015) findings
indicate, “Distance measurements to a common point on State Highway 140 from the King II
Mine loadout shows that the Northern route using CR120 and State Highway 140 is
approximately 3.5 miles longer than the Southern Route. Assuming that the over-road-truck
cost is $4.50 per loaded mile, this additional distance equals approximately $0.525/ton higher
cost for the Northern route than the Southern route.”



The elimination of the outbound via CR 120 would remove the truck engine noise impacts
associated with the long CR 120 upgrade. The truck clutch fans are noisy when in operation, and
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they turn on when loaded trucks must climb the long upgrade on CR 120 (N). It is unlikely they
would turn when traveling an outbound route south of the mine given the gradual downgrades.


Area residents and other roadway users would only need to expect coal trucks to arrive from one
direction instead of two directions.



In the interim, a one-way option would eliminate the situation of two coal transport trucks passing
each other in opposite directions in narrow areas or around curves.

Dedicated Haul Road Option
It is our understanding that a detailed and comprehensive analysis of a dedicated haul road option has
not been completed. Although such an analysis was not part of our scope-of-work (should be the
responsibility of the applicant anyway), LSC recommends further consideration, evaluation and
comparison to the 120 (N)-only and one-way truck transport options.
Summary/Conclusions


CR 120 (N) in its current condition cannot safely and efficiently support either the current or
contemplated (with the Class II Land Use application) volume of traffic especially considering
the high percentage of large trucks. The majority of the roadway is gravel through what can be
considered mountainous terrain. The roadway has a substandard roadway surface and there are
numerous segments with insufficient width, substandard sight distance, substandard curve radii,
and successive curves with significantly different curvature. The combination of these elements
results in a current roadway not adequate to accommodate the high volume, size, and turning
paths of the coal transport trucks.



The current situation requires acceptable interim mitigation.



Provided the interim mitigation measures identified herein are implemented, the gravel portion of
the roadway will be able to temporarily accommodate an ADT of about 400 to 500 vehicles per
day for a limited interim period until the ultimate roadway improvements can be completed. This
total volume would include, but should be limited to, a maximum of a six-day, average daily
coal transport truck volume of about 110 vehicles per day (55 westbound and 55 eastbound).
This would be more of a reasonable compromise to allow the mine to continue to operate than an
ideal situation given the roadway deficiencies. This ADT range may be lower depending on the
roadway construction traffic management plan developed.



The land use is not compatible as the roadway used as the haul route is not adequate to handle the
high volume of large trucks.



The applicant is requesting approval of a Class II Land Use Permit to allow an increase from 225
(average daily) coal transport truck trips per day to 312. Given that CR 120 is currently not
adequate to handle the 225 average daily trips, an increase to 312 trips (plus additional trips
generated by the mine with increased coal production from 940,000 tons per year to 1.3 million

