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ENVIRONMENTAL ASSESSMENT
EA Number CO-SJFO-00-102EA
NATIONAL KING COAL, LLC
COAL LEASE APPLICATION
EAST ALKALI TRACT
COC 62920
I.

PURPOSE AND NEED

The Colorado State Director of the Bureau of Land Management received a lease application
from National King Coal, LLC dated April 9, 1999. The application involves the East Alkali
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Tract (COC 62920) in the amount of approximately 1,304.51 acres. The application was
submitted under the Mineral Leasing Act of 1920, Federal Coal Leasing Amendments Act of
1976, and 43 CFR 3425. The coal reserves are managed by the Montrose District Office of
the BLM. The applicant has need for the coal in order to expand an existing operation, which
is nearing depletion of its known coal reserves, to maintain its current level of production. The
purpose of the environmental assessment (EA) is to evaluate potential impacts of leasing the
tract upon the physical and socioeconomic environment and to develop mitigating measures to
be included as lease stipulations in the event the lease is issued.
The application area is described as follows:
T. 35 N., R. 11 W., N.M.P.M., North of Ute Line
Section 19, lots 4,5, E2SW4, & SE4.
T. 35 N., R. 12 W., N.M.P.M., North of Ute Line
Section 24, lots 1,2, and SW4SE4.
Section 25, lots 1,2, W2NE4 and W2.
Section 26, SE4NE4, E2SE4, SW4SE4.
Section 35, NE4, N2SE4.
Containing approximately 1304.51 acres
The application area is located in La Plata County, Colorado (see Maps 1 and 2). The
surface is both tribal(1225 acres) and federally(80 acres) owned and the coal rights are
reserved to the United States.
Authorizing Actions and Agency Involvement
In response to the lease application submitted by National King Coal, LLC, the Bureau of Land
Management reviews the coal lease application in accordance with the regulations found at 43
CFR 3425. BLM then prepares an environmental assessment (EA) to analyze the potential
2
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impacts of any proposed lease and to develop mitigating measures to be included as lease
stipulations in the event a competitive sale is held. BLM conducts a public hearing before a
competitive sale is held to allow public comment on the effects of mining on the proposed
lease. BLM must evaluate lease proposals with respect to the unsuitability criteria developed
by the Department of the Interior in compliance with Section 522 of the Surface Mining
Control and Reclamation Act of 1977 (SMCRA) and 43 CFR 3461. This evaluation was done
in conjunction with the San Juan/San Miguel Resource Management Plan.

Unsuitability

decisions affecting the lease application area have been reviewed and are determined to be
adequate.
Following completion of the final EA on competitive coal lease application COC 62920, the
San Juan Field Office of BLM will forward the competitive lease application, EA, Maximum
Economic Recovery report (MER), Record of Decision (ROD), Finding of No Significant
Impact (FONSI), proposed lease terms and conditions, and preliminary recommendations to
the BLM State Director in Denver. The State Director will make a determination on the
leasing action, the proposed lease terms and conditions and bonding requirements, and the
adequacy of the FONSI or the need for an environmental impact statement.

The State

Director then prepares newspaper and Federal Register notices of the sale and posts a notice
of the proposed sale in the Public Room. The notice of the proposed sale is then distributed
to the public and advice of sale is sent to the Attorney General. A sales panel consisting of
the Deputy State Director for Mineral Resources, a BLM mining engineer, a BLM geologist,
and a BLM mineral economist is then designated.
Once the sale has been held, qualified bidders are evaluated and ranked by the sale panel
which would then make recommendations of acceptance to the State Director. The successful
bidder is then notified of additional requirements and requested to submit data and information
necessary for a review by the Attorney General. Once the Attorney General has completed
the review, the lease documents are then transmitted to the successful bidder for signature
and submission of the bond. The State Director then makes the decision approving the bond
and issuing the lease. Copies of the decision are then distributed to the BLM District Office,
3
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the Office of Surface Mining Reclamation and Enforcement (OSM), and the Minerals
Management Service (MMS).
The Office of Surface Mining Reclamation and Enforcement (OSM) has agreed to cooperate in
preparing this EA. OSM has jurisdiction in recommending approval of any mining plan
modifications related to Federal lands and issuing any coal mining permits related to Indian
lands that might result from BLM's leasing decision.
The Surface Mining Control and Reclamation Act of 1977 (SMCRA) gives OSM primary
responsibility to administer programs that regulate surface coal mining operations on federal
and Indian lands and the surface effects of underground coal mining operations on federal and
Indian lands. Pursuant to Section 503 of SMCRA, the Colorado Division of Minerals and
Geology (DMG) developed, and the Secretary of the Interior approved, a permanent program
authorizing Colorado DMG to regulate surface coal mining operations and surface effects of
underground coal mining on non-federal and non-Indian lands within the State of Colorado. In
September 1982, pursuant to Section 523 (c) of SMCRA, Colorado DMG entered into a
cooperative agreement with the Secretary of the Interior authorizing Colorado DMG to regulate
surface coal mining operations and surface effects of underground mining on federal lands
within the state. OSM retained the authority to regulate surface coal mining operations and
the surface effects of underground mining on Indian lands within the State.
Pursuant to the cooperative agreement, federal coal lease holders in Colorado must submit
permit application packages to OSM and Colorado DMG for proposed mining and reclamation
operations on federal lands in the State.
Colorado DMG reviews the packages to ensure that the permit application complies with the
permitting requirements and that the coal mining operation will meet the approved permanent
program's performance standards. OSM reviews the package to ensure that the coal mining
operation will meet the Federal Indian program performance standards. If it does comply,
Colorado DMG issues the lessee a permit to conduct coal mining operations on the federal
4
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lands portion of the project area and OSM issues the lessee a permit to conduct coal mining
operations on the Indian lands portion of the project area. OSM, BLM, and other federal
agencies review the permit application package to ensure that it complies with the terms of the
coal lease; the requirements of the Mineral Leasing Act of 1920; (MLA); the National
Environmental Policy Act of 1969; and other federal laws and their attendant regulations.
OSM recommends approval, approval with conditions, or disapproval of the MLA mining plan
to the Assistant Secretary - Land and Minerals Management. Before the mining plan can be
approved, BLM and the surface-managing agency (if other than BLM) must concur with this
recommendation.
Colorado DMG and OSM jointly enforce the performance standards and permit requirements
during the mine's operation and have joint authority in environmental emergencies. OSM
retains oversight responsibility for all enforcement. BLM has authority in those emergency
situations where Colorado DMG or OSM inspectors cannot act before environmental harm or
damage occurs.

Background
The Hay Gulch area has historically been a coal producing area. Numerous abandoned mines
exist throughout the Hay Gulch drainage. However, except for the King Coal mine, there are
currently no active coal mining operations in the Hay Gulch area or in La Plata County.
National King Coal currently has approximately 1209 acres under Federal lease, approximately
160 acres under State lease, and approximately 541 acres under private lease which afford
minable coal reserves to the underground room and pillar operation. All of these lease areas
are currently permitted by Colorado DMG. The surface facilities at the mine are located on
approximately 11 privately owned acres
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The total remaining recoverable reserves in coalbed 1 as of May 26, 2000 contained on
leased lands controlled by National King Coal are approximately 1,900,000 tons.
Production Data - The current operation mines entirely within the Upper Menefee coal seam
just south of the East Alkali Tract. The current mine is capable of producing up to 300,000
tons/year, and maximum annual federal production to date was 262,481 tons which occurred
in 1998. The total mine production that year was 283,211 tons. The 2000 production rate
after the first quarter indicates the total production for the mine would be about 160,000
tons/year. The ideal yearly production for NKC would be 300,000 tons per year in order to
meet financial cash flow demands for the operation.
Life of Mine - The recoverable reserves currently available to the King Coal mine operation
include 1.6 M tons of federal coal and 0.3 M tons of fee coal which total about 1.9 million
tons and would provide about 6.3 years of expected mine life at the 300,000 tpy production
rate.
Manpower - The current manpower level averages about 33 people. A recent layoff has
reduced the manpower to the lower level but this is considered to be a temporary situation,
awaiting greater market demand for the coal and increasing the manpower level up to 50
employees..
Coal sales for 1999 expressed as a percentage are as follows:
1.

Cement Production

80%

2.

Electric Utilities

11%

3.

Domestic

4%

4.
5.

Tourist Trains*
Other
3%

2%

*As a note of interest, National King Coal supplies the narrow
gauge railroads (tourist trains) in Durango, Colorado and Chama,
New Mexico.
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Coal produced by National King Coal is trucked to markets in New
Mexico, Arizona, and Colorado. This is done utilizing the services
of thirty-ton trucks provided by three major and several
independent operators. These trucks are operated by a force of
approximately 28 drivers. Coal is hauled traveling from County
Road 120 east of the King Coal mine site and Colorado State Highway
140 south of Hay Gulch on to regional markets. The mine also
supplies coal for residential heating to local customers who pick it up in
their own trucks or have it delivered to their homes.
II.

DESCRIPTION OF THE ALTERNATIVES

Alternative 1 - Proposed Action
The proposed action is to issue coal lease COC 62920 which contains approximately
1,304.51 acres of coal bed 1 reserves. The estimated recoverable coal reserves for coal bed
1 within the lease application area is 7.05 M tons (5,209 tons per total tract acre). This
proposed lease application area would be mined as an expansion of the existing National King
Coal mine. This would add about 23.5 years to the life of NKC’s mining operations at the
projected 300K ton per year production rate. Actual years of operation could last over an
extended time since coal production from the King Coal mine logical mining unit (LMU - with
fee and federal lease reserves) could be realized in conjunction with production from the East
Alkali Tract at the end of the life of mine of the King Coal mine. Mining in the proposed
lease application area and in the adjacent LMU and leases could take approximately 30 years
(Mine Life).

The manpower requirements will remain approximately the same at 30 to 50

employees..
The current surface coal handling facilities of NKC's King mine located in Hay Gulch would be
abandoned and reclaimed upon production from the East Alkali Tract becoming the sole
source of coal for the market. Before the end of the life of the King Coal mine, new surface
facilities would be constructed to serve the mine accessing the East Alkali Tract. These new
surface facilities would be constructed on a lease issued by the State of Colorado which lies
immediately to the south of the proposed lease area. Standard surface buildings generally
include a bathhouse, office building, shop, truck scale and scale house, warehouse and a
parking garage for mobile equipment. Coal handling facilities usually include such components
7
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as a coal surge pile and associated stacker conveyor belt, a coal crusher and screen, several
conveyor belts, storage areas for various coal products and mining supplies, and some type of
truck loadout (either automated or front-end loader). The portal area consists of a “highwall”
cut at the level of the coal seam outcrop to allow construction of steel beam tunnel supports
for three to five portals.

Typically, one of these portals will be the location of the main

ventilation fan, one will be the main conveyor belt access, and one or more will be for intake
ventilation and utility vehicle access. Often a refuse pile is needed for the storage of reject
rock which is separated from the coal. The size of this pile may vary greatly depending on
mining conditions. A settling pond is required as a means of collecting rainwater which drains
from the disturbed surface areas.

A system of ditches and culverts assures that

uncontaminated “fresh” water is isolated from disturbed area runoff.
It is anticipated that the above structures, storage areas and water diversion structures will
occupy approximately five to ten acres, depending mainly on the existing topography of the
area and its relationship to possible portal sites. A reclamation bond is required to be posted
for all areas to be disturbed.
All surface facilities will be located on State of Colorado Coal Lease #C-3388: Section 36,
T35N, R12W, N.M.P.M consisting of approximately 640 acres. It is estimated that about
50,000 to 100,000 tons of State coal will be mined during the development phase of the
project to establish long-term access to the Federal coal reserves. The total project area will
consist of 1944.51 acres delineated as follows:
SURFACE
Tribal surface = 1224.51 acres
BLM surface = 80 acres
State of Colorado surface = 640 acres
MINERALS (coal)
Tribal coal = 0 acres
Federal coal = 1304.51 acres
State of Colorado coal = 640 acres
8
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Although the State of Colorado lease is 640 acres, only a very small fraction of this lease will
actually be part of the project. Much of this lease covers an area consisting of hay fields
which are below the coal seam outcrop, an area of very thin coal on the south side of Hay
Gulch, and an area east of the surface facilities site with little or no practical access to the
federal coal reserves.
The applicant proposes to enter the proposed lease area using the room-and-pillar method of
mining. The mining plan consists of development of main and submain entries off of which
panels are driven for pillar extraction. The pillars in panels will be square or rectangular in
shape and developed on 60- or 75-foot centers with the entries 16 - 18 feet wide.
Compliance With the Land Use Plan
This application is considered to be in compliance with the existing BLM land use plan. That
plan, the San Juan/San Miguel Resource Management Plan (RMP), was completed and
approved in September, 1985. The information in the approved land use plan determined that
the area was suitable for coal development and coal production could occur without conflicting
with other land uses.
Alternative 2-No Action
If the proposed lease was not issued, National King Coal would be precluded from mining the
coal in the proposed lease area. National King Coal would not have access to the additional
coal reserves. It is anticipated that coal production, employment and truck traffic would remain
the same as the proposed action throughout the remaining life of the King Coal mine. If the
proposed lease is not issued, and the production rate is increased to 300,000 tons per year,
the King Coal mine would probably close in approximately 6.3 years.
III.

AFFECTED ENVIRONMENT
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A detailed description of the existing environment can be found in the San Juan/San Miguel
Resource Management Plan (RMP). Specific resources that may be affected as a result of
the proposed action are detailed below.

Standards for Public Land Health: Current situation of the public lands within the area
affected by the proposed action:
Achieving

Not

Not

or Moving

Achieving

Applicable

Initials

Towards
Achieving
Standard 1

N/A

(Upland soils: proper infiltration/permeability rates)
Remarks:
Standard 2

N/A

(Riparian systems functioning properly)
Remarks:
Standard 3

N/A

(Healthy and productive plant/animal communities)
Remarks:
Standard 4

XX

KN

(Threatened and Endangered Species)
Remarks:
Standard 5

N/A
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Achieving

Not

Not

or Moving

Achieving

Applicable

Initials

Towards
Achieving
(Water Quality)
Remarks:
It is anticipated that the proposed action will accomplish the following:
Achieving or

Not

Not

Moving

Achieving

Applicable

Initials

Towards
Achieving
Standard 1

N/A

Standard 2

N/A

Standard 3

N/A

Standard 4

XX

KN

Standard 5

N/A

SOILS
Project area soils range from shallow (less than 20 inches), poorly developed units derived
from interbedded sandstone and shale (Lithic Ustic Torriorthents) to deep (greater than 40
inches) eolian derivatives (Ustollic Haplargids).
11
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numerous rock outcrops. Detailed soil descriptions are given in the Colorado Division of
Minerals and Geology permit for National King Coal's Federal Coal Leases P-058300,
COC-29125, COC-49465 and COC-60941.
The land within the project area does not consist of prime or unique farmlands, or alluvial
valley floors. An alluvial valley floor may exist south of the application area in Hay Gulch. It
is not anticipated that mining in the area will affect the possible alluvial valley floor at Hay
Gulch.
GEOLOGY AND MINERAL RESOURCES
The only known mineral resource contained in the project area is coal. The coal deposits
occur within the Menefee Formation of the Cretaceous Mesa Verde Group and is within the
Durango Known Recoverable Coal Resource Area (KRCRA).
National King Coal is the only operating mine in the area at this time. There are no known oil
and gas deposits (NKOGD) in the proposed project area. However, oil and gas is known to
occur in the Point Lookout, Gallup, Dakota Sandstone and the Paradox Formations in other
Southwestern Colorado locations..
The proposed project area is characterized by hilly plateau tops cut by two ephemeral
drainages. The elevation ranges from about 7,300 to 8,200 feet. The geologic formations
outcropping in the area are the Cliff House Formation of the Cretaceous Mesa Verde Group
and the overlying Quaternary alluvial deposits. The coal proposed for mining is coal bed 1 in
the Menefee Formation which outcrops along the northwest boundary of the proposed lease
area in the East Alkali Gulch drainage and also to the southeast along an un-named gulch
(“No Name Gulch”).
No quantitative data exists for subsidence on the proposed project area; however, the surface
effects of subsidence have been recorded on Federal leases P-058300, C-29125, and COC
49465 approximately one mile south of the proposed project area. The overburden thickness
12
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consistently ranges from 300 to 400 feet above coal bed 1 throughout the area of the existing
leases as well as in the proposed lease area. Subsidence is directly affected by the thickness
of the coal seam mined (4.5 to 7 feet), the overburden thickness, and overburden
composition. Subsidence will show as stress cracks up to a couple of inches wide.
A condition of approval of National King Coal's mine permit revision for Lease C-29125 and
subsequent permit revisions by Colorado Division of Minerals and Geology was that subsidence
would be monitored on a quarterly basis. The purpose of the monitoring was to determine if any new
subsidence was occurring and if the Huntington Ditch was being affected in any way. According to
National King Coal records (Second Quarter Monitoring, 1999), there are no new subsistence cracks
in the areas requiring monitoring to date. All areas, which lie above underground support pillars that
have been removed, continue to be monitored on a quarterly basis for evidence of material damage to
the surface.
Colorado Division of Minerals and Geology rules 2.05.6 and 4.20 require that "underground mining
activities shall be planned and conducted so as to prevent subsidence from causing material damage
to the surface." Material damage is defined in Rule 2.05.6 with respect to subsidence as changes
which prevent restoration of affected structures and with respect to renewable resource lands;
changes which disrupt an aquifer, or a recharge area to an aquifer, which serves as a beneficial use of
water; or changes which prevent restoration of productivity for agricultural lands.
There are no active faults adjacent to or on the project area (Zapp, 1949). No other geologic hazards
are known to exist.
No known fossils of significance have been found on or near the project area. The Mesa Verde
Group yields sparse faunas of both marine and non-marine elements. No study exists with specific
reference to the botanical fossils related to the Menefee coals nor on the non-marine invertebrates on
the associated units (Fischer, 1981).
WATER
The topographic surface of the project area consists of a plateau between East Alkali Gulch,
Hay Gulch and “No Name Gulch” to the southeast.

These are ephemeral drainages of

variable gradient. Surface water within these drainages occurs as a result of seasonal spring
runoff and following summer/fall storm events. The project area is not in a major ground
water recharge area. Mining activity in the project area would occur approximately 40 feet
above the piezometric surface, which is static water level.
VEGETATION
13
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No onsite investigations were conducted of the proposed project area. The following information is
excerpted from the COC 60941 Coal Lease Application EA (1997), and generally describes the
project area.
"The general project area consists of pasture and mountain shrub type vegetation along
with pinon-juniper. The most prominent shrubs include Gambel oak (Quercus gambelii),
Mountain mahogany (Cercocarpus montanus), and Utah serviceberry (Amelanchier
utahensis). Other important shrubs include Antelope bitterbrush (Purshia tridentata),
Squaw-apple (Peraphyllum ramosissimum), and Green ephedra (Ephedra viridis).
Scattered pinyon pine (Pinus edulis) and Utah juniper (Juniperus utahensis) occur on the
more xeric sites, while scattered ponderosa pine (Pinus ponderosa) and Douglas fir
(Pseudotsuga menziesii) occur on the more mesic sites. Important species in the
understory include bluegrass (Poa spp.), western wheatgrass (Agropyron smithii),
bottlebrush squirreltail (Sitanion hystrix), yucca (Yucca baccata), and milkvetch
(Astragalus spp.).
Portions of the project area have undergone various vegetation treatments including chaining,
burning, and herbicide application.

WILDLIFE
The project area is diverse in wildlife habitats.

Although the project area is primarily

composed of the mountain shrub type vegetative community, portions are also covered by
pinon-juniper and pasture types as well. The project area is located in important winter range for
deer and elk.
THREATENED/ENDANGERED SPECIES
In following the guidelines of the Endangered Species Act of 1973, as amended, a search was made
for threatened, endangered, or sensitive (TES) plant species in the project area. No federal TES
species are known to exist in the project area.
According to the U.S. Fish and Wildlife Service (USFWS), Ecological Services Office in Grand
Junction, Colorado, 3 TES and 1 candidate plant species have the potential to occur in La Plata
County. Knowlton's cactus (Pediocactus knowltonii) and Mancos milkvetch (Astragalus
humillimus) are listed endangered species. Mesa Verde cactus (Sclerocactus mesa-verde) is listed
threatened, and Sleeping Ute milkvetch (Astragalus tortipes) is a candidate species for listing.
No Knowlton’s cactus, Mesa Verde cactus, Mancos milkvetch, Sleeping Ute milkvetch, or any other
sensitive flora species are known to occur on the lands above the proposed project area.
Additionally, based on previous biological descriptions of the project area, no habitat exists for any
14
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of these TES flora species in the project area.
According to the USFWS, 7 listed species have potential to occur in La Plata County. These are the
endangered Southwestern willow flycatcher (Empidonax trailli extimus), the endangered Blackfooted ferret (Mustela nigripes), the endangered Colorado pikeminnow (Ptychocheilus lucius), the
endangered Humpback chub (Gila cypha), the endangered Razorback sucker (Xyrauchen texanus),
the threatened Bald eagle (Haliaeetus leucicephalus), the threatened Mexican spotted owl (Strix
occidentalis lucida), and the candidate Western boreal toad (Bufo boreas boreas). The recently
delisted Peregrine falcon (Falco pereginus) is also known to occur in La Plata County and may
incidentally occur in or near the project area.
Of the federally listed fauna species with potential to occur in La Plata County, only the Bald eagle is
known to occur in or near the project area. No listed fish species occur in the project area as there
are no perennial surface water resources present. Surface water depletions are not expected, and
therefore there will not be any impact on listed fish species. The Western boreal toad is only
known to occur above 8,000 feet in elevation; the project is at less than 8,200 feet in elevation.
There are no records of the Black-footed ferret from southwestern Colorado. There is no suitable
habitat (e.g., steep canyons, dense forested areas) for the Mexican spotted owl within or near the
project area. There are no riparian areas in the project area providing potential habitat for the
Southwestern willow flycatcher.
Bald eagle may incidentally occur in the project area at any time of the year. The highest density of
Bald eagles in the county occurs during the winter months (Nov-Mar). Overwintering Bald eagles
commonly utilize river corridors in the county. No winter roost sites or nesting areas are known in
the vicinity of the project area.
LAND USE
The coal estate is reserved to the United States on all of the proposed lease area. The coal
estate in Section 36 is reserved for the State of Colorado.
The proposed project area is utilized for livestock grazing.

TRANSPORTATION
Access to the project area is off of paved Colorado State Highway 140 about 3 miles south of
Hesperus, then 4.2 miles west on graveled County Road 120. County road 120 recieves mg
choloride treatements to reduce dust. 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.
15
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SOCIOECONOMICS
National King Coal has a strong local hiring policy. The total employment at the King Coal Mine is
currently 33 people. The employment by National King Coal represents 100% of the employment in
the underground coal mining sector. Additionally, National King Coal is one of the largest employers
in La Plata County.

In 1998, the King Coal Mine paid approximately $2,500,000 in salaries to its
employees. The King Coal Mine pays substantial amounts in federal, state, and local
taxes. In 1998, the company paid approximately $331,794.00 in workmen's
compensation, $104,235.00 in federal royalties, $4,445 in private royalties, $42,482.00
in reclamation taxes, $263,271.00 in excise tax for black lung benefits, $49,630.00 in
state severance taxes, and $30,167.00 in county property taxes.
In addition to the people employed at the mine, various coal-hauling contractors employ an
additional equivalent of 28 full-time jobs. The coal buyer pays the freight, which generates an
additional $2.8 million annually to "satellite industry" for this provided service.
IV.

ENVIRONMENTAL IMPACTS OF THE PROPOSED ACTION

CRITICAL ELEMENTS
1.

Air Quality

Air quality will be diminished during loading of coal, and from truck traffic on-site and on the
county road. Colorado Department of Health and Environment Program has jurisdiction over all air
quality issues. Dust control measures as required by CDHEP will be implemented.
Signature of specialist: Loren Wickstrom 1-16-01
2.

Areas of Critical Environmental Concern (ACEC)

The area is not located within an area designated as an ACEC by the San Juan/San Miguel Resource
Management Plan.
Signature of specialist: Penny K. Wu, 8/2/00
3.

Cultural Resources

National King Coal has conducted Class III, intensive surface inventory within their existing
operation area. No archaeological or historic sites or paleontological localities were located. The
frequency of site occurrences in this general area, based on adjacent inventory data, is low: one
historic stone foundation and three isolated prehistoric stone tools recorded within a 2 mile radius of
the project area. Low levels of subsidence have been observed within other coal mining areas
adjacent to the project area, however, they are not to the degree that they would impact surface
16
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resources and are limited to canyon bottoms where no sites have been found. Since there is minimal
surface disturbance on the proposed project area and the incidences of sites in this area is low, no
additional Class III surveys are necessary at this time. If at anytime paleontological discoveries are
made all work must stop and the BLM notified immediately.
Signature of specialist: Kristie Arrington 12/11/00
4.

Farmlands (prime or unique)

The proposed project area is not located within an area identified as prime or unique farmland.
Signature of specialist: Loren Wickstrom 1-16-01
5.

Floodplains

No direct, indirect or cumulative impacts have been identified.
Signature of specialist: Loren Wickstrom 1-16-01
6.

Native American Religious Concerns

No identified sacred sites or traditional use areas exist in the proposed project area.
Signature of specialist: Kristie Arrington 12/11/00
7.

Threatened/Endangered Species

No listed Federal or State threatened or endangered plant or animal species or potential habitat for
such species is known to occur on or near the proposed project area. No additional surface water
depletions will occur which could affect listed fish species. Therefore, there are no direct, indirect or
cumulative impacts identified.
Signature of specialist: Kathy Nickell 5/30/01
8.

Wastes, Hazardous/Solid

No hazardous wastes are used during the coal mining process. Solid wastes are dealt with at the
surface facilities for the mine. Therefore, there are no identified direct, indirect or cumulative
impacts.
Signature of specialist: Loren Wickstrom 1-16-01
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9.

Water Quality (Surface/groundwater)

No direct, indirect or cumulative impacts have been identified.
Signature of specialist: Loren Wickstrom 1-16-01
10.

Wetlands/Riparian Zones

No direct, indirect or cumulative impacts have been identified.
Signature of specialist: Gary Thrash 1-16-01
11.

Wild and Scenic Rivers

The proposed project area will not impact any Wild and Scenic River.
Signature of specialist: Penny K. Wu, 8/2/00
12.

Wilderness

The proposed project area is not located within or near any identified wilderness study area.
Signature of specialist: Penny K. Wu, 8/2/00
13.

Environmental Justice

Environmental justice is evaluated by considering the demographics of the project area, and by
determining whether minority and/or low income populations would be disproportionately adversely
impacted by the proposed action. As the proposed action is not expected to have a significant impact
on the environment, and there are no minority or low income populations residing in the project area,
environmental justice is not an issue.
Signature of specialist: Loren Wickstrom 1-16-01
14.
Invasive, Non-native Species
Prevention, early detection, control and eradication of small noxious weed patches remain the most
practical, economical and effective means of weed management. Weeds will be treated on an as
needed basis.
Signature of specialist: Mary Lendman 2/27/01
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NON-CRITICAL ELEMENTS
1.

Soils

Since only minimal active surface disturbance is proposed, soil impacts from these impacts would
be minimal. Subsidence could occur, which could result in some low-volume, localized soil
erosion. At the time that support pillars are removed, a cumulative impact from subsidence could
occur throughout the mined area. However, in light of the requirement in State regulations to conduct
operations in such a manner as to control or prevent effects of subsidence, this is not expected to be a
major concern.
2.

Geology and Mineral Resources

Subsidence fractures could impact topography and surface features in the area of the proposed lease.
The DMG rules require that “underground mining activities shall be planned and conducted so as to
prevent subsidence from causing material damage to the surface” Material damage is defined with
respect to subsidence as changes which prevent restoration of affected structures and with respect to
renewable resource lands; changes which disrupt an aquifer, or a recharge area to an aquifer, which
serves as a beneficial use of water; or changes which prevent restoration of productivity for
agricultural lands.
In addition, National King Coal’s permits to mine coal from Colorado DMG and OSM require that
the company monitor subsidence on a quarterly basis. Some monitoring is also preformed
periodically by the various regulating agencies (OSM and DMG) during inspections.
Evidence of subsidence fractures following pillar extraction in 1979 has been noted on National
King Coal’s Federal lease P-058300 in an area approximately 300 feet north of the lease boundary
and on the east limb of the lease above the western edge of pillars that were extracted. Subsidence
fractures have also been observed in the 100-acre portion of the existing mine located on Ute
Mountain Ute owned land. Specifically, monitoring has found that some subsidence fractures
appeared about 6 months after pillar extraction began. Cracks ran for a distance of about 200 feet
where overburden depths ranged from 100 feet (drainage ways) up to 300 feet (ridge tops) and
tended to follow the contour of the surface topography. They opened as much as 6 to 12 inches wide
and 9 feet deep with most evident cracks being on the side slopes. Frost-heaving and sediment
deposition reduced crack size to 1 to 2 inches within 12 months after they first appeared. There was
no apparent change in ground elevation or land use.
Subsidence could also occur during the extraction of 4.5 to 7-foot coal seam pillars on the retreat in
the proposed 1,304.51-acre lease area. While a maximum subsidence of 7 feet could occur, the most
likely showing on the surface would be tension cracks such as the ones discussed above. The greater
thickness of overburden in this area (i.e., 300 to 400 feet), however, suggests that subsidence will not
be as evident as it has been in those areas.
Subsidence fractures could also allow the escape of methane gas to the surface and could increase the
hazard of underground and surface fires, although this is not likely due to low liberation of methane
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from the Menefee coal.
3.

Vegetation

Some minimal impacts to vegetation would result from the development of the surface facilities.
This will require the excavation of surface soils and the removal of the vegatated cover. All surface
excavation will not be on Federal Land. No indirect or cumulative impacts have been identified.
4.

Wildlife

Some minimal direct impacts to wildlife will result from the development of the surface facilities.
The application indicates that operations are intended to be continued at approximately the same
production level. Truck traffic and human activity would continue to affect wildlife and big game
species, particularly during the winter months. Wildlife, particularly wintering mule deer, may be
affected by truck traffic on CR 120 and Colorado State Hwy. 140 as road killed wildlife along these
roads has been reported to the BLM.
5.

Land Use

The proposed action would facilitate development of coal on 1304.51 acres of federal coal.
Development of the coal would diminish federal interest in these lands with a corresponding
economic return in the form of bonus bid and production royalties. Approximately 5-10 acres of
state land will be used to service the mine. No indirect or cumulative impacts have been identified.
6.

Transportation

With a production rate of approximately 300,000 tons per year, there will continue to be an estimated
18 to 28 coal trucks (30 ton trucks) traveling County Road 120 east of the King Coal mine site and
Colorado State Highway 140 south of Hay Gulch. These trucks typically operate each day for
approximately 350 days of the year over the life of the mine. Truck traffic will continue to cause
deterioration of county roads and highways. The applicant must meet State and County laws
concerning road and highway use.

7.

Socioeconomics

Under this alternative the King Coal mine would continue to operate
for an additional 25.3 years and approximately 30-61 people would
remain employed for those additional years. Over $5,300,000
annually in payroll would continue to be spent for goods and
services in the area. Federal, State and local governments would
continue to share approximately $275,000 in tax revenues and
$132,000 in royalties.
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Miners would be able to have well-paying jobs and live in their
home towns.
Local people dependent upon coal for home heating
would have a dependable local supply. Two tourist trains important
to the area would have a local source of coal for their operation.
No indirect or cumulative impacts have been identified.
8.

Paleontology

The coal-bearing formations that would be mined via this project
area rarely contain significant museum-quality fossil resources
(mostly plants).
If these are encountered during the mining
process, they would be destroyed. If museum quality fossils are
encountered operations must halt and the BLM will be notified
immediately.
NO ACTION ALTERNATIVE
Under this alternative current production and
unchanged.
The life of the existing
approximately 6.3 years. Associated with the
be the subsequent loss to jobs and royalties
the mine.

V.

land use would remain
mine would end in
end of the mine would
currently provided by

AGENCIES AND/OR INDIVIDUALS CONSULTED
Tom Bird, National King Coal, LLC
Trent Peterson, National King Coal, LLC
Jim Vorwald, National King Coal, LLC

VI.

LIST OF PREPARERS
Loren Wickstrom

Minerals/All

Desty Dyer

Minerals/All

Gary Thrash

Ecologist

Kathy Nickell
Wildlife and T & E Species
Kristie Arrington
Archaeology/Historic/Native
American
Religious Concerns/Paleontology
Charlie Higby
Realty
Dennis Murphy Hydrology
Floyd McMullen All/OSM Coordination
Donald Englishman
Environmental Coordinator
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Penny Wu

Recreation, Wilderness, ACEC
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National King Coal, LLC
Coal Lease Application
COC 62920
CO-SJFO-00-102EA
DECISION RECORD/RATIONALE
1.

Decision
The recommendation is to offer for competitive lease the
1304.51 acres in the National King Coal lease application (COC
62920) subject to standard lease stipulations contianed in
(Form Number), and standard special stipulations.

2.

Relationship of the Decision to the EA
Two alternatives were discussed in
Action
(Alternative 1) and the
(Alternative 2). The decision is to
by offering the application area for

3.

the EA:
the Proposed
No Action Alternative
implement Alternative 1
competitive lease.

Rationale
The decision is consistent with the objectives of the San
Juan/San Miguel Resource Management Plan. The BLM actively
encourages and facilitates the development by private industry
of public land mineral resources so that national and local
needs are satisfied and economically and environmentally sound
exploration, extraction and reclamation practices are
provided.

4.

Other Factors Considered in the Decision
None

5.

Mitigating Measures
Weeds will be treated on an as needed basis.
If museum quality fossils are encountered, operations must
halt
and
the
BLM
will
be
notified
immediatel
y.

6.

Monitoring
Aside from monitoring done by the lessee, all surface
disturbing and mining activities on the lease will be
monitored by the Office of Surface Mining, Colorado Division
of Minerals and Geology and BLM during the mine and
reclamation plan permitting process.
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7.

Conclusion
In order to permit access to the coal bed 1 coal seam within
the federal coal lands addressed in the subject EA, we
recommend that the land identified in lease application COC
62920 be offered for competitive lease.
Based on the EA, this proposal is neither an action
significantly affecting the human environment nor is the
action highly controversial. Therefore, the preparation of an
Environmental Impact Statement is not required.

Recommended by:
_________________________________Area
Date

Manager,

SJFO

I approve the recommendation in this report as the decision of the
Bureau on this proposed action.
_________________________________State
Date

Director

Exhibit B

Exhibit C

Historic Coal Production Figures
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Historic Coal Production Figures
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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

Dear Mr. Danielson:

RE:

King II Coal Mine
Technical Memorandum
LSC #154580

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

Exhibit F

Mr. Luke Danielson
King II Coal Mine

Page 15

January 15, 2016
Technical Memorandum

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
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December 15, 2015
Mr. Luke J. Danielson
Law Offices of Luke J. Danielson, P.C.
219 N. Iowa Street
Gunnison, CO 81230
RE: La Plata County Road 120 Air Quality Modeling Analysis, MMA Project No. 2727-15
Dear Mr. Danielson:
McVehil-Monnett Associates, Inc. (MMA) is pleased to provide this analysis in response to your
request to quantify potential traffic-related air quality impacts to residents along the northern
portion of La Plata County Road 120, from the GCC facility entrance to State Highway 140.
Specifically, MMA was asked to perform air dispersion modeling using accepted regulatory
methods (and following EPA guidance) in concert with the two levels of traffic data provided in
Table 6 of Roadrunner Engineering, LLC’s Traffic Impact Assessment1 (Roadrunner TIA).
Figure 1 attached presents the study area, showing the unpaved and paved sections of north
County Road 120 as well as nearby resident/structure locations.
MMA’s analysis focused on the short-term (24-hour) impacts of particulate matter less than or
equal to 10 micrometers in diameter (PM10) from resuspended dust generated by traffic on the
road. PM10 is classified as a “criteria” pollutant for which EPA has established a primary (and
identical secondary) 24-hour National Ambient Air Quality Standard (NAAQS) of 150
micrograms per cubic meter (µg/m3). A primary standard is designed to provide public health
protection, including protecting the health of sensitive populations such as asthmatics, children
and the elderly. A secondary standard provides public welfare protection, including protection
against decreased visibility and damage to animals, crops, vegetation, and buildings. EPA is
concerned about PM10 because these particles generally pass through the throat and nose and
enter the lungs. Once inhaled, these particles can affect the heart and lungs and cause serious
health effects.2
Summary of Results
A brief summary of the analysis results is presented below. Details of the study are presented in
later sections of this report.

1

Roadrunner Engineering, LLC. “GCC Energy LLC, King II Coal Mine, County Road 120 Traffic Impact
Assessment”, revised July 31, 2015.
2
http://www3.epa.gov/airquality/particlepollution/
9250 East Costilla Avenue  Suite 630  Greenwood Village, Colorado 80112
303/790-1332  Fax 303/790-7820
www.mcvehil-monnett.com
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A number of scenarios were analyzed to generate results from different traffic levels, model
options, and dust control factors. All modeled scenarios show the 24-hour NAAQS for PM10
will be exceeded at the five resident/structure locations closest to the unpaved section of County
Road 120. The results indicate possible adverse health effects to these residents, as EPA’s
primary PM10 NAAQS is designed to protect public health. An EPA publication explaining the
health effects from particulate pollution and an EPA fact sheet containing information on the
PM10 NAAQS are attached to this document.
The analysis was performed using EPA’s regulatory air dispersion model called AERMOD. As
further explained below, this model uses meteorological and emission data to predict pollutant
concentrations at selected locations (receptors) for comparison with the NAAQS.
Impacts from this analysis may be considered underestimated (i.e., other reasonable assumptions
or methods may show higher concentrations) due to a number of factors. These factors include:
 The modeling did not include any background (i.e., local) traffic counts, but only the two
levels of GCC traffic provided in the Roadrunner TIA. Concentrations will increase with
additional background counts.
 Average traffic levels were assumed to occur daily throughout the year. On days with
higher than average traffic, model results may show increased concentrations.
 While we might propose to use the adjust u* model option (described later in the report)
if performing regulatory modeling for an industrial client, there is no guarantee that this
option would be approved by the regulating agency. The adjust u* option generally
predicts lower concentrations, and was a model setting included in this analysis.
Improvements to the analysis may be possible with more site-specific input data, such as more
precise local traffic counts and surface material parameters from both the paved and unpaved
sections of the road.
Air Quality Dispersion Modeling
Dispersion modeling uses mathematical formulations to characterize the atmospheric processes
that disperse a pollutant emitted by a source (or sources). Using emission data and
meteorological inputs, a dispersion model can be used to predict pollutant concentrations at
selected downwind receptor locations. Air quality models are used to determine compliance with
the NAAQS.3
Model System Description
The regulatory default modeling system for near-field (within 50 km of the source) dispersion
modeling is AERMOD (current version 15181). The AERMOD model is specified for this
purpose in the Guideline on Air Quality Models4. The AERMOD system contains two main preprocessing steps (AERMAP and AERMET) and the AERMOD dispersion model itself. These
components are briefly discussed below.
3
4

http://www3.epa.gov/ttn/scram/dispersionindex.htm
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AERMAP
The AERMAP component is used to characterize the terrain associated with the emission
sources and the receptor locations of interest. AERMAP accepts an electronic map file plus the
source and receptor locations to generate elevations for the sources and receptors. For this
analysis, an appropriate map file was generated from the U.S. Geological Survey’s (USGS)
National Elevation Dataset.
AERMET
The AERMET component is used to characterize the meteorological conditions in the study area.
Inputs to AERMET include National Weather Service (NWS) meteorological surface data, NWS
upper air data, and land surface characteristics. AERMET processes the meteorological data and
provides two files for direct input to the AERMOD model. The first file contains hourly surface
data (e.g., wind speed, wind direction, temperature, precipitation and relative humidity) and other
parameters used in AERMOD for the dispersion calculations. The second file contains hourly
data at various levels above the surface (vertical profile data). The specific data selected as
inputs to AERMET are described below.
NWS Surface Data
The study area is located in a creek valley oriented from southwest to northeast.
Predominant wind directions in the area would be expected to follow this valley
topography. A number of regional NWS surface stations were considered for this
analysis, however the station located at the Durango - La Plata County Airport was
selected as most representative because it is both proximate to the study area and it
exhibits the expected wind flow pattern. A five-year meteorological dataset (years 20102014) from this station was used for the surface data requirement in AERMET. Note that
a five-year surface dataset is usually required for regulatory modeling when the
meteorological station is not located directly on-site. Figure 2 presents the 2010-2014
windrose for this station.
NWS Upper Air Data
The nearest and most representative NWS upper air network station is located in Grand
Junction, Colorado. Concurrent upper air data (years 2010-2014) from the Grand
Junction station were used in this study.
Land Surface Characteristics
Land surface characteristics for the area surrounding the surface meteorological station
are also required for AERMET processing. Electronic land cover data was obtained from
the USGS National Land Cover Database for the area surrounding the Durango - La Plata
County Airport.
AERMET includes an option to adjust the calculated parameter of friction velocity (u*). Recent
studies have shown this adjustment allows the model to more accurately predict receptor
concentrations during low wind speed, stable conditions.5,6 The use of this option will generally
5

Connors, J. A., R. J. Paine, and S. R. Hanna. AERMOD Low Wind Speed Issues: Review of New Model Release.
Control #3, presented at the Air & Waste Management Association specialty conference, Raleigh, NC, March 19-21,
2013.
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reduce predicted pollutant concentrations, and is therefore valuable for use by an industrial
facility when required to perform dispersion modeling as part of a regulatory action. Where
appropriate, MMA would pursue regulatory approval for the adjust u* option when modeling
impacts for industrial clients. MMA processed the meteorological data in AERMET first using
the default settings and then with the adjust u* option, creating AERMET output files for both
cases.
AERMOD
AERMOD combines the receptor file output from AERMAP, the two AERMET files (surface
and vertical profile data), and user-specified emission source data to calculate pollutant
concentrations at each receptor. The emission source data includes source locations, pollutant
emission rates, and various physical characteristics of the sources (release heights and
dimensions). Emission sources and receptors used in this study are described below.
Emission Source Representation
AERMOD allows the user to select from a number of different source configurations to
represent the emission sources being modeled (area, point, volume, etc.). For this study,
a series of volume sources were placed along County Road 120 and configured as
recommended by EPA’s Haul Road Workgroup7. A total of 869 volume sources were
modeled (526 on the unpaved section of the road, 343 on the paved section). Daily PM10
emissions (as calculated below) from both sections of the road were divided by the
respective number of volume sources, converted to an emission rate in grams per second
(g/sec), and applied to each of the sources.
Receptors
Model receptors were placed at 24 area resident/structure locations, as identified through
the Google Earth program and La Plata County map files. A total of 1,044 receptors
were also placed along both sides of County Road 120 to generate predicted
concentration isopleths. These receptors were placed at the following distances from the
road and spacing between receptors.
Distance from
Road Edge
10 meters
50 meters
150 meters
250 meters

Spacing Between
Receptors
50 meters
100 meters
100 meters
100 meters

6

Qian, W., and A. Venkatram. Performance of Steady-State Dispersion Models Under Low Wind-Speed
Conditions. Boundary-Layer Meteorology 138:475–491. (2011)
7
U.S. EPA. Memorandum from Tyler Fox, March 2, 2012, Subject: Haul Road Workgroup Final Report
Submission to EPA-OAQPS.
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Emission Calculations
Traffic data (vehicle classifications and number of daily trips) were provided in Table 6 of the
Roadrunner TIA. The two levels of traffic analyzed in this study are defined in the referenced
report as:
 Year 2014
 Peak
Table 6 of the Roadrunner TIA is reproduced below.

Miners, Superintendent,
Managers & Accounting
Vehicle Type
Car/Truck
Fuel Truck/Delivery Truck
Transports
Total Trips

Year 2014 - 940,000 tons

Peak - 1,300,000 tons

150 individuals

165 individuals

Trips/day
303 trips
11 trips
225 trips
539 trips

Trips/day
334 trips
15 trips
312 trips
661 trips

Emission calculations were performed following methods detailed in EPA Publication AP-428.
AP-42 Sections 13.2.1 and 13.2.2 present the PM10 emission equations for paved and unpaved
roads, respectively. Calculation details are provided below for both road sections.
Paved Section of County Road 120
The quantity of PM10 emitted from resuspension of loose material on the road surface due to
vehicle travel on a dry paved road is estimated by the following equation:
E (PM10) = 0.0022 (sL)0.91 (W)1.02

<Equation 1>

where: E (PM10) = PM10 emission factor (pounds per vehicle mile traveled [lb/VMT])
sL = road surface silt loading (grams per square meter [g/m2])
W = average vehicle weight (tons)
Year 2014 Traffic Level
For this traffic level, the “sL” term is conservatively estimated at 4 g/m2 based on AP-42 Table
13.2.1-2. The average vehicle weight is calculated as follows:
225 transport truck trips @
11 delivery truck trips @
303 employee vehicle trips @
539 total trips @

30 tons
10 tons
2.5 tons
14.13 tons average

8

U.S. EPA. Compilation of Air Pollutant Emission Factors, Fifth Edition, Office of Air Quality Planning and
Standards, Research Triangle Park, NC. January 1995.
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Substituting these values into Equation 1 above, the PM10 emission factor for this traffic level is
0.116 lb/VMT. The following equation is then used to calculate daily PM10 emissions on the
paved section of the road:
PM10 emissions (lb/day) = daily trips * road length (miles) * PM10 emission factor (lb/VMT)
Multiplying the number of daily trips (539) by the length of the paved section (2.554 miles) and
the PM10 emission factor (0.116 lb/VMT) yields 159 lb/day of PM10 emitted from the paved
road.
Peak Traffic Level
Silt loading for this traffic level is also conservatively estimated at 4 g/m2. Average vehicle
weight is calculated as:
312 transport truck trips @
15 delivery truck trips @
334 employee vehicle trips @
661 total trips @

30 tons
10 tons
2.5 tons
15.65 tons average

Using Equation 1, the PM10 emission factor is calculated as 0.128 lb/VMT. Daily, paved road
PM10 emissions are further calculated at 217 lb/day for this traffic level.
Unpaved Section of County Road 120
The quantity of PM10 generated from vehicle travel on publicly accessible unpaved roads is
estimated by the following equation:
E (PM10) = 1.8 (s/12) (S/30)0.5 / (M/0.5)0.2

<Equation 2>

where: E (PM10) = uncontrolled PM10 emission factor (lb/VMT)
s = surface material silt content (%)
S = average vehicle speed (miles per hour [mph])
M = surface material moisture content (%)
Year 2014 Traffic Level
In the absence of site-specific surface material silt and moisture contents, default values are used
for these parameters. The default silt content used in Equation 2 is 8.4%. This is a typical value
for haul roads as presented in AP-42 Table 13.2.2-1. A default moisture content of 0.5% (from
AP-42) is used in Equation 2. The average vehicle speed is calculated as:
225 transport truck trips @
11 delivery truck trips @
303 employee vehicle trips @
539 total trips @

25 mph
35 mph
35 mph
30.83 mph average
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Substituting these values into Equation 2, the PM10 emission factor for this traffic level is 1.277
lb/VMT. Daily uncontrolled PM10 emissions from the unpaved section of the road are found by
the following:
PM10 emissions (lb/day) = daily trips * road length (miles) * PM10 emission factor (lb/VMT)
The number of daily trips (539) multiplied by the length of the unpaved section (3.924 miles)
and the PM10 emission factor (1.277 lb/VMT) results in 2,701 lb/day (uncontrolled) of PM10
emitted from the unpaved surface.
Peak Traffic Level
Silt and moisture contents of the unpaved road surface are estimated as previously described.
Average vehicle speed at the Peak traffic level is calculated as:
312 transport truck trips @
15 delivery truck trips @
334 employee vehicle trips @
661 total trips @

25 mph
35 mph
35 mph
30.28 mph average

Using Equation 2, the PM10 emission factor is 1.266 lb/VMT. Daily PM10 emissions are further
calculated at 3,283 lb/day (uncontrolled) for this traffic level.
It is reported that the unpaved road section is periodically treated with magnesium chloride and
water for dust control. MMA is not aware of the specifics of these actions (the frequency of
treatment, the quantity of water applied, etc.), so a precise control factor cannot be determined.
However, a control factor of 50% is generally used to account for road dust mitigation resulting
from periodic watering. The 50% control factor is used here in the absence of site-specific
information. Thus, the controlled PM10 emissions from the unpaved section can be refined to
1,351 lb/day for the Year 2014 traffic level and 1,642 lb/day for the Peak traffic level.
We also understand that subsequent to this study’s initiation, road surface improvements have
been made near a number of resident locations. Again, specifics of the road upgrades are unclear
and no adjustments have been made in this analysis to reflect these improvements.
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Discussion of Results
Five scenarios were modeled in this study to encompass different traffic levels, model options,
and unpaved road control factors. These scenarios are:
Scenario A
Scenario B
Scenario C
Scenario D
Scenario E

-

Year 2014 traffic level, default model settings, 50% unpaved road dust control
Year 2014 traffic level, adjust u* option, 50% unpaved road dust control
Peak traffic level, default model settings, 50% unpaved road dust control
Peak traffic level, adjust u* option, 50% unpaved road dust control
Peak traffic level, adjust u* option, 0% unpaved road dust control

Modeled pollutant impacts are analyzed to determine design concentrations for comparison to
the respective NAAQS. The design concentration for a specific criteria pollutant and averaging
period is based on EPA recommendations presented in Section 7.2.1 of the Guideline on Air
Quality Models9. For 24-hour PM10 impacts using a five-year meteorological dataset, the model
design concentration is the highest sixth-high (H6H) concentration at each receptor. That is,
AERMOD calculates the average 24-hour PM10 concentration at each receptor for every day of
the five-year meteorological dataset, and then provides output files listing the sixth-high
concentration at each receptor. These H6H concentrations are then compared to the 24-hour
PM10 NAAQS of 150 µg/m3.
For all modeled scenarios, the H6H concentrations at the five residents/structures located closest
to the unpaved section of County Road 120 exceed the 24-hour PM10 NAAQS. The other 19
resident/structure locations analyzed show much lower impacts, as they are either located much
further from the road or along the paved section. Figures 3 through 7 present H6H 24-hour PM10
concentration contours for Scenarios A through E, respectively. The figures also present the
predicted concentrations at the five residents/structures where the impacts exceed the NAAQS.
Figure 8 shows detail of the concentration contours near selected residences for Scenario D. The
concentration ranges for each scenario at the five resident/structure locations are detailed below.
Scenario A
Scenario B
Scenario C
Scenario D
Scenario E

(Figure 3) - H6H impacts range from 246 to 469 µg/m3
(Figure 4) - H6H impacts range from 160 to 280 µg/m3
(Figure 5) - H6H impacts range from 302 to 571 µg/m3
(Figure 6) - H6H impacts range from 195 to 340 µg/m3
(Figure 7) - H6H impacts range from 384 to 679 µg/m3

The adjust u* option used in Scenarios B and D reduces predicted impacts 35-40% below the
respective default setting scenarios, but impacts still range well above the NAAQS. Again, we
would try to gain approval to use the adjust u* option were we performing regulatory modeling
for an industrial client. As expected, no concentrations exceed the NAAQS along the paved
section of the road, reflecting the much lower emissions associated with the paved surface. With
the levels of traffic presented in the Roadrunner TIA, an unpaved road dust control factor of
roughly 75-80% would need to be achieved in order to reduce predicted PM10 impacts at all the
resident/structure locations below the NAAQS. This modeling analysis did not include any
background (i.e., local) traffic counts so the actual control factor needed is likely higher than
9
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Durango Airport
2010-2014 Windrose

NORTH

15%
12%
9%
6%
3%
WEST

EAST

WIND SPEED
(m/s)
>= 11.0
8.4 - 11.0
5.4 - 8.4

SOUTH

3.3 - 5.4
1.8 - 3.3
0.5 - 1.8
Calms: 2.30%

DATA PERIOD:

COMPANY NAME:

2010-2014
Jan 1 - Dec 31
00:00 - 23:00

Danielson
MODELER:

McVehil-Monnett
Associates
CALM WINDS:

TOTAL COUNT:

2.30%

43649 hrs.

AVG. WIND SPEED:

DATE:

3.07 m/s

12/8/2015

PROJECT NUMBER:

WRPLOT View - Lakes Environmental Software

Figure 2
2010-2014 Windrose for Durango - La Plata County Airport

Exhibit G-1

Exhibit G-1

Exhibit G-1

Exhibit G-1

Exhibit G-1

Exhibit G-1

Exhibit G-1

EPA Publications

Exhibit G-1

pmBrochureFINAL.qxd

11/5/2003

2:40 PM

Page 1

irborne particles, the main ingredient of
haze, smoke, and airborne dust, present
serious air quality problems in many
areas of the United States. This particle pollution can occur year-round—and it can cause a
number of serious health problems, even at
concentrations found in many major cities.

A

Particles contribute to haze, such as this brown haze over Boston.

What is particle pollution?
Particle pollution is a mixture of microscopic solids
and liquid droplets suspended in air. This pollution,
also known as particulate matter, is made up of a number of components, including acids (such as nitrates
and sulfates), organic chemicals, metals, soil or dust
particles, and allergens (such as fragments of pollen
or mold spores).
The size of particles is directly linked to their potential
for causing health problems. Small particles less than
10 micrometers in diameter pose the greatest problems,
because they can get deep into your lungs, and some
may even get into your bloodstream. Exposure to such
particles can affect both your lungs and your heart.
Larger particles are of less concern, although they can
irritate your eyes, nose, and throat.

Small particles of concern include “fine particles” (such
as those found in smoke and haze), which are 2.5
micrometers in diameter or less; and “coarse particles”
(such as those found in wind-blown dust), which have
diameters between 2.5 and 10 micrometers.

Are you at risk from particles?
People with heart or lung disease, older adults, and
children are considered at greater risk from particles
than other people, especially
when they are physically
active. Exercise and physical
activity cause people to
breathe faster and more
deeply—and to take more
particles into their lungs.
People with heart or lung
diseases—such as coronary
artery disease, congestive
heart failure, and asthma or
chronic obstructive pulmonary disease (COPD)—
are at increased risk, because
particles can aggravate these diseases. People with diabetes also may be at increased risk, possibly because
they are more likely to have underlying cardiovascular
disease.
Older adults are at increased risk, possibly because they
may have undiagnosed heart or lung disease or diabetes. Many studies show that when particle levels are
high, older adults are more likely to be hospitalized,
and some may die of aggravated heart or lung disease.
Children are likely at increased risk for several reasons.
Their lungs are still developing; they spend more time
at high activity levels; and they are more likely to have
asthma or acute respiratory diseases, which can be
aggravated when particle levels are high.

It appears that risk varies throughout a lifetime, generally being higher in early childhood, lower in healthy
adolescents and younger adults, and increasing in middle age through old age as the incidence of heart and
lung disease and diabetes increases. Factors that increase
your risk of heart attack, such as high blood pressure or
elevated cholesterol levels, also may increase your risk
from particles. In addition, scientists are evaluating new
studies that suggest that exposure to high particle levels
may also be associated with low birth weight in infants,
pre-term deliveries, and possibly fetal and infant deaths.

How can particles affect your health?
Particle exposure can lead to a variety of health effects.
For example, numerous studies link particle levels to
increased hospital admissions and emergency room
visits—and even to death from heart or lung diseases.
Both long- and short-term particle exposures have
been linked to health problems.
Long-term exposures, such as those experienced by
people living for many years in areas with high particle levels, have been associated with problems such as
reduced lung function and the development of chronic bronchitis—and even premature death.
Short-term exposures to particles (hours or days) can
aggravate lung disease, causing asthma attacks and
acute bronchitis, and may also increase susceptibility
to respiratory infections. In people with heart disease,
short-term exposures have been linked to heart attacks
and arrhythmias. Healthy children and adults have
not been reported to suffer serious effects from shortterm exposures, although they may experience temporary minor irritation when particle levels are elevated.

What are the symptoms of particle
exposure?
Even if you are healthy, you may experience temporary symptoms, such as irritation of the eyes, nose,
and throat; coughing; phlegm; chest tightness; and
shortness of breath.

If you have lung disease,
you may not be able to
breathe as deeply or as
vigorously as normal,
and you may experience
coughing, chest discomfort, wheezing, shortness
of breath, and unusual
fatigue. If you have any
of these symptoms,
reduce your exposure to
particles and follow your
doctor’s advice. Contact
your doctor if symptoms
persist or worsen. If you have asthma, carefully follow
your asthma management plan when particle levels are
high. Your doctor can help you develop a plan if you
don’t have one.
If you have heart disease, particle exposure can cause
serious problems in a short period of time—even heart
attacks—with no warning signs. So don’t assume that
you are safe just because you don’t have symptoms.
Symptoms such as chest pain or tightness, palpitations, shortness of breath, or unusual fatigue may indicate a serious problem. If you have any of these symptoms, follow your doctor’s advice.

How can you avoid unhealthy exposure?
Your chances of being affected by particles increase the
more strenuous your activity and the longer you are
active outdoors. If your activity involves prolonged or
heavy exertion, reduce your activity time—or substitute
another that involves less exertion. Go for a walk
instead of a jog, for example. Plan outdoor activities for
days when particle levels are lower. And don’t exercise
near busy roads; particle levels generally are higher in
these areas.

Exhibit G-1

pmBrochureFINAL.qxd

11/5/2003

2:41 PM

Page 3

Particle levels can be elevated indoors, especially when
outdoor particle levels are high. Certain filters and
room air cleaners can help reduce indoor particle levels.
You also can reduce particle levels indoors by not
smoking inside, and by reducing your use of other particle sources such as candles, wood-burning stoves, and
fireplaces.

How can the Air Quality Index help?
In many areas, local media provide air quality forecasts
telling you when particle levels are expected to be
unhealthy. Forecasts use the same format as EPA’s Air
Quality Index, or AQI, a tool that state and local agencies use to issue public reports of actual levels of particles, ground-level ozone, and other common air
pollutants.

United States
Environmental Protection
Agency

Using the AQI’s color-coded scale, these forecasts help
you quickly learn when air pollution is expected to
reach unhealthy levels in your area. In the newspaper
forecast below, for example, the black arrow points to
the “orange” range, indicating that particle levels are
expected to be unhealthy for sensitive groups. On television, you might hear a meteorologist say something
like this: “Tomorrow will be a code orange air quality
day, with particle pollution at levels that are unhealthy for
sensitive groups. If you have heart or lung disease, or if
you’re an older adult or a child, you should plan strenuous
activities for a time when air quality is better.”

Particle Pollution
and Your Health

Daily air quality and health information are available on the
AIRNOW Web site.

AIR QUALITY INDEX FOR PARTICLE POLLUTION
Air Quality Index

Air Quality

0 to 50

Good

51 to 100

Moderate

101 to 150

Unhealthy
for Sensitive Groups

151 to 200

Unhealthy

201 to 300

Very Unhealthy

Health Advisory
None.

Unusually sensitive people should consider reducing prolonged or heavy exertion.
People with heart or lung disease, older adults, and children should reduce prolonged or heavy
exertion.
People with heart or lung disease, older adults, and children should avoid prolonged
or heavy exertion. Everyone else should reduce prolonged or heavy exertion.
People with heart or lung disease, older adults, and children should avoid all physical
activity outdoors. Everyone else should avoid prolonged or heavy exertion.

AIRNOW
AIRNOW (www.epa.gov/airnow) is a Web site that
gives daily information about air quality, including
ground-level ozone and particles, and how they may
affect you. AIRNOW contains:
¢

Real-time particle levels for many locations.

¢

Air quality forecasts for many cities across the country.

¢

Kids’ Web page and associated teacher curriculum.

¢

Smoke Web page.

¢

Links to state and local air quality programs.

¢

Ideas about what you can do to reduce particles.
For example, you can keep your car, boat, and
other engines well-tuned, and avoid using engines
that smoke. You can also participate in local energy
conservation programs.

*Photo courtesy of The Weather Channel.

Office of Air and Radiation
www.epa.gov/air
September 2003
EPA-452/F-03-001

What Is Particle Pollution?
Are You at Risk?
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How Can You Protect Yourself?

FACT SHEET
FINAL REVISIONS TO THE NATIONAL AMBIENT AIR QUALITY STANDARDS
FOR PARTICLE POLLUTION (PARTICULATE MATTER)

SUMMARY OF ACTION
•

To better protect public health and welfare for millions of Americans across the country,
EPA on September 21, 2006 issued the Agency’s most protective suite of national air quality
standards for particle pollution ever.

•

Particle pollution, also called particulate matter or PM, is a complex mixture of extremely
small particles and liquid droplets in the air. When breathed in, these particles can reach the
deepest regions of the lungs. Exposure to particle pollution is linked to a variety of
significant health problems. Particle pollution also is the main cause of visibility impairment
in the nation’s cities and national parks.

•

The final standards address two categories of particle pollution: fine particles (PM2.5), which
are 2.5 micrometers in diameter and smaller; and inhalable coarse particles (PM10) which are
smaller than 10 micrometers. (A micrometer is 1/1000th of a millimeter; there are 25,400
micrometers in an inch.)

•

EPA is strengthening the 24-hour fine particle standard from the 1997 level of 65
micrograms per cubic meter (µg/m3) to 35µg/m3, and retains the current annual fine particle
standard at 15µg/m3. The Agency also is retaining the existing national 24-hour PM10
standard of 150µg/m3.

•

The Agency is revoking the annual PM10 standard, because available evidence generally does
not suggest a link between long-term exposure to current levels of coarse particles and health
problems. EPA is protecting all Americans from effects of short-term exposure to inhalable
coarse particles by retaining the existing daily PM10 standard of 150 micrograms per cubic
meter.

•

Scientific studies have found an association between exposure to particulate matter and
significant health problems, including: aggravated asthma; chronic bronchitis; reduced lung
function; irregular heartbeat; heart attack; and premature death in people with heart or lung
disease.

•

EPA selected levels for the final standards after completing an extensive review of thousands
of scientific studies on the impact of fine and coarse particles on public health and welfare.
The Agency also carefully reviewed and considered public comment on the proposed
standards. EPA held three public hearings and received about 120,000 written comments.

•

The Agency provisionally assessed new, peer-reviewed studies about particle pollution and
health (including some studies received during the comment period) to ensure that the
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Agency was aware of new science before setting the final standards. That assessment did not
materially change EPA’s understanding of PM. EPA did not base its decision on these new
studies, however, because they have not been through as rigorous a level of review as the
science on which the Agency based its December 2005 proposal. EPA will consider these
new studies during the next review of the PM standards.
•

EPA has issued rules that will help states meet the standards by making significant strides
toward reducing fine particles. These rules include the Clean Air Interstate Rule to
dramatically reduce and cap particle pollution-forming emissions from power plants in the
eastern United States, the Clean Diesel Program to dramatically reduce emissions from
highway, nonroad and stationary diesel engines, and the Clean Air Visibility rule, which will
reduce emissions affecting air quality in national parks.

THE FINAL STANDARDS
• For both fine and coarse particles, EPA sets two types of standards: primary standards, to
protect public health; and secondary standards, to protect the public welfare from effects
including visibility impairment, damage to building and national monuments, and damage to
ecosystems.
Fine Particle Standards
• EPA has two primary standards for fine particles: an annual standard, designed to protect
against health effects caused by exposures ranging from days to years; and a 24-hour
standard, designed to provide additional protection on days with high peak PM2.5
concentrations.
24-hour standards
o Primary -- EPA has substantially strengthened the primary 24-hour fine particle standard,
lowering it from the current level of 65 micrograms per cubic meter (µg/m3) to 35µg/m3.
EPA based this decision on an assessment of a significantly expanded body of scientific
information. The assessment concluded that the standard should be strengthened to better
protect the public from the health effects associated with short-term fine particle
exposures.
o

Secondary -- The Agency has set the secondary standard at the same level as the primary
standard (35µg/m3).

Annual standards
o Primary -- EPA is retaining the primary annual standard at 15µg/m3 based on its
assessment of several expanded, re-analyzed and new studies that have increased the
Agency’s confidence in associations between long-term PM2.5 exposure and serious
health effects that were documented in the prior review. The assessment concluded that
this standard continues to be appropriate to protect the public from heath effects
associated with long-term fine particle exposures.
Secondary -- The Agency has set the secondary standard at the same level as the primary
standard (15µg/m3).
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Coarse Particle Standards
24-hour standards
• EPA is retaining the current 24-hour PM10 standards to protect against health and welfare
effects associated with exposure to some types of coarse particles. Short-term exposure to
coarse particles in urban and industrial areas is associated with serious health effects.
Retaining this standard will provide protection in all areas of the country against the
effects of short-term exposure to such coarse particles.
•

Scientific evidence links health problems to coarse particle exposure in urban and
industrial areas, but evidence about exposure in rural areas is limited. The Agency is
recommending that States focus their control programs on urban and industrial sources
that are contributing to air quality violations.

•

The Agency intends to characterize uncertainties in the currently available information on
coarse particles as part of the Agency’s ongoing PM research program.

Annual standards
• EPA is revoking the annual PM10 standards, because there is insufficient evidence linking
health problems to long-term exposure to inhalable coarse particle pollution.
THE FORM OF THE STANDARDS
•

When EPA sets air quality standards, it also must specify the air quality statistics that the
Agency will use to determine whether an area is meeting the standards. These statistics are
known as the “form of the standard” and are derived separately for each standard.
Fine particles – form of the 24-hour standard
•

An area will meet the 24-hour standard if the 98th percentile of 24-hour PM2.5
concentrations in a year, averaged over three years, is less than or equal to the level of the
standard of 35 µg/m3. This is the same form as the current 24-hour standard.

Fine particles – form of the annual standard
•

An area will meet the annual PM2.5 standard when the three-year average of the annual
average PM2.5 concentration is less than or equal to 15 µg/m3. This is the same form as
the current annual standard.

•

The revisions limit the conditions under which some areas may average measurements
from multiple community-oriented monitors to determine compliance with the annual
standard.
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Inhalable coarse particles – form of the 24-hour standard
• An area will meet the 24-hour PM10 standard when the 150µg/m3 level is not exceeded
more than once per year on average over a three year period. This is the same form as the
current 24-hour standard.
SOURCES OF PARTICLE POLLUTION
Fine particles
• Fine particles can be emitted directly, such as in smoke from a fire, or they can form from
chemical reactions of gases such as sulfur dioxide, nitrogen dioxide and some organic
gases.
• Sources of fine particle pollution (or the gases that contribute to fine particle formation)
include power plants, gasoline and diesel engines, wood combustion, high-temperature
industrial processes such as smelters and steel mills, and forest fires.
Coarse particles
• Coarse particles can be generally divided into rural, natural crustal material such as dust
and urban particles such as road dust kicked up by traffic (called resuspended dust),
construction and demolition, industries; and biological sources.
PARTICLE POLLUTION AND PUBLIC HEALTH
•

Thousands of new scientific studies on particulate matter have been published and peerreviewed since EPA last reviewed the standards in 1997, and before the "cutoff date" for
inclusion in the “criteria document” of studies for this review. These include several
studies used in the 1997 review that have been extended, and the data reanalyzed.

•

The majority of the studies assessed for the current review were published prior to 2003.
To ensure that the EPA Administrator was fully aware of new science before making a
final decision on the standards, EPA conducted a survey and provisional assessment of
relevant new studies. The Agency did not rely on these studies in making its decision on
the standards, however, because they have not been through as rigorous a level of review
as the science on which the Agency based its December 2005 proposal. EPA will
consider these studies in its next review.

Exposure to fine particle pollution
• Health effects associated with short-term exposure to fine particles (PM2.5) include:
o Premature death in people with heart and lung disease
o Non-fatal heart attacks
o Increased hospital admissions, emergency room visits and doctor’s visits for
respiratory diseases
o Increased hospital admission and ER visits for cardiovascular diseases
o Increased respiratory symptoms such as coughing, wheezing and shortness of breath
o Lung function changes, especially in children and people with lung diseases such as
asthma.
o Changes in heart rate variability
o Irregular heartbeat
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•

Health effects associated with long-term exposure to fine particles (PM2.5) include:
o Premature death in people with heart and lung diseases, including death from lung
cancer
o Reduced lung function
o Development of chronic respiratory disease in children

Exposure to coarse particle pollution
• Health effects associated with short-term exposure to coarse particles include:
o Premature death in people with heart or lung disease
o Hospital admissions for heart disease
o Increased hospital admissions and doctors’ visits for respiratory disease
o Increased respiratory symptoms in children
o Decreased lung function
•

Available evidence generally does not suggest a link between long-term exposure to coarse
particles and health problems.

IMPLEMENTING THE STANDARDS
• The Clean Air Act requires EPA to designate areas as attainment (meeting the standards) or
nonattainment (not meeting the standards) when the Agency sets a new standard, or revises
an existing standard.
•

The following schedule will apply to areas not meeting the 24-hour fine particle
standard:
o
o
o
o

States will make recommendations by Nov. 2007 for areas to be designated
attainment (meeting the standards) and nonattainment (violating the standards).
EPA will make designations by November 2009; those designations will become
effective in April 2010.
State Implementation Plans, which outline how states will reduce pollution to meet
the standards, will be due three years after designations, in April 2013.
States must meet the standards by April 2015, with a possible extension to April
2020.

•

EPA has issued a number of rules to help states to meet the standards. These rules make
significant strides toward reducing fine particle pollution both regionally and across the
country. These rules include the Clean Air Interstate Rule to reduce emissions from power
plants in the eastern United States; the Clean Diesel Program to reduce emissions from
highway, nonroad and stationary diesel engines nationwide, and the Clean Air Visibility Rule
to reduce emissions affecting air quality in national parks.

•

EPA will not designate new attainment and nonattainment areas for the 24-hour PM10
standards.
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BENEFITS AND COSTS
• While the Clean Air Act prevents EPA from considering costs in setting or revising National
Ambient Air Quality Standards, the Agency does analyze the benefits and costs of
implementing standards as required by Executive Order 12866 and guidance from the White
House Office of Management and Budget.
•

To estimate the benefits of meeting a standard, EPA uses peer-reviewed studies of air quality
and health and welfare effects, sophisticated air quality models, and peer-reviewed studies of
the dollar values of public health improvements.
When fully met, the revised 24-hour PM2.5 standards are estimated to yield between $9
billion and $75 billion a year in health and visibility benefits in 2020. This estimate is based
on the opinions of outside experts on PM and the risk of premature death, along with other
benefits information.

•

Based on published scientific studies alone, EPA estimates that the most likely benefits of
meeting the revised 24-hour PM 2.5 standards will range from $17 billion to $35 billion.

•

The benefits of meeting the revised 24-hour PM2.5 standards include the value of an
estimated reduction in:
o 2,500 premature deaths in people with heart or lung disease.
o 2,600 cases of chronic bronchitis.
o 5,000 nonfatal heart attacks,
o 1,630 hospital admissions for cardiovascular or respiratory symptoms,
o 1,200 emergency room visits for asthma,
o 7,300 cases of acute bronchitis,
o 97,000 cases of upper and lower respiratory symptoms,
o 51,000 cases of aggravated asthma,
o 350,000 days when people miss work or school, and
o 2 million days when people must restrict their activities because of particle pollutionrelated symptoms.

•

As with any scientific analysis, actual results could be higher or lower. EPA will outline the
uncertainties inherent in these estimates in a Regulatory Impact Analysis, which the Agency
will issue shortly.

•

EPA estimates the cost of meeting the revised 24-hour PM 2.5 standards at $6 billion.

•

The benefits of meeting the revised 24-hour standards are in addition to the benefits of
meeting the 1997 annual fine particles standards, which EPA has retained.

•

Based on recently updated estimates, meeting the annual standard will result in benefits
ranging from $20 billion to $160 billion a year in 2015. These updated estimates include the
opinion of outside experts on the risk of premature death, along with other benefits
information. EPA estimates the cost of meeting the 1997 standards at $7 billion.
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BACKGROUND ON THE STANDARDS REVIEW
•

The Clean Air Act directs EPA to set National Ambient Air Quality Standards for pollutants
that the Agency has listed as “criteria pollutants,” based on their likelihood of harming public
health and welfare. EPA sets national air quality standards for six common air pollutants:
ground-level ozone (smog), carbon monoxide, lead, nitrogen dioxide, sulfur dioxide, and
particulate matter.

•

For each of these pollutants, EPA has set health-based or "primary" standards to protect
public health, and "secondary" standards to protect the public welfare from harm to crops,
vegetation, wildlife, buildings and national monuments, and visibility.

•

The Clean Air Act requires EPA to review the standards once every five years to determine
whether revisions to the standards are appropriate.

•

EPA has regulated particulate matter since 1971. The Agency added specific standards for
fine particles following its last review, in 1997.

•

Under terms of a consent decree, EPA agreed to issue a proposal on the particulate matter
standards by December 20, 2005; and committed to finalizing any revisions to the standards
by September 27, 2006.

•

The review of a standard begins with an assessment of science about the particular pollutant
and its effects on public health and welfare. EPA’s National Center for Environmental
Assessment undertakes an extensive scientific and technical assessment process during the
standard review for any pollutant. The first step in the process is the preparation of an "Air
Quality Criteria Document," an extensive assessment of scientific data pertaining to the
health and environmental effects associated with the pollutant under review.

•

EPA’s Office of Air Quality Planning and Standards then prepares a document (known as a
"staff paper") that interprets the most relevant information in the "criteria document" and
identifies: 1) factors EPA staff believes should be considered in the standard review; 2)
uncertainties in the scientific data; and 3) ranges of alternative standards the staff believes
should be considered. Technical staff then compiles a paper that outlines the policy
implications of the science. This paper represents the views of the staff and, in final form, is
ultimately used as the basis for staff recommendations to the EPA Administrator.

•

Drafts of both the "criteria document" and the "staff paper," which are based on thousands of
peer-reviewed scientific studies, receive extensive review by representatives of the scientific
community, industry, public interest groups and the public, as well as the Clean Air
Scientific Advisory Committee (CASAC) -- a group of independent scientific and technical
experts established by Congress.

•

As part of its mandate, CASAC makes recommendations to EPA on the adequacy of the
existing standards and revisions it believes would be appropriate. Based on the scientific
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assessments, and taking into account the recommendations of CASAC and public comments,
the EPA Administrator must judge whether it is appropriate to propose revisions to the
standards.
•

EPA undertakes an extensive public review and comment process, considering and analyzing
issues raised in public comments before announcing a final decision. As with every proposed
and final rule, all other relevant federal agencies are given the opportunity to participate in
the process.

•

The law requires that the EPA Administrator set the primary standards at a level he judges to
be “requisite to protect the public health with an adequate margin of safety” and establish
secondary standards that are “requisite” to protect public welfare. The Clean Air Act defines
welfare as including environmental effects such as visibility impairment, damage to crops
and ecosystems, deterioration of manmade materials, among others.

•

The Clean Air Act bars the Administrator from considering costs when setting the standards.
The U.S. Supreme Court upheld this requirement in a 2001 decision.

FOR MORE INFORMATION
•

Interested parties can download the notice from EPA's Web site at:
http://www.epa.gov/air/particles/actions.html
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January 29, 2016
Mr. Luke J. Danielson
Law Offices of Luke J. Danielson, P.C.
219 N. Iowa Street
Gunnison, CO 81230
RE: Supplement #1 to the La Plata County Road 120 Air Quality Modeling Analysis,
MMA Project No. 2727-15
Dear Mr. Danielson:
This supplement to our previous modeling analysis is provided in response to your request to
quantify short-term (24-hour) impacts of particulate matter less than or equal to 10 micrometers
in diameter (PM10) from resuspended dust generated by traffic on the northern portion of La
Plata County Road 120. The methods employed in this supplemental analysis are the same as
those described in our December report1; however, this effort provides modeled impacts from the
estimated traffic level that would have occurred during Year 2010. As before, modeling was
performed using both the default model settings as well as the adjust u* option. Please refer to
the December report for specifics on the dispersion model and a discussion of the adjust u*
option.
The traffic level in Year 2010 was estimated based on an average annual production rate of
458,550 tons at GCC during the period of August 1, 2003 through July 31, 2010.2 Coal transport
truck traffic was estimated at 92 one-way passes per day (7 days per week).3 Other mine-related
traffic passes (fuel/delivery trucks and employee cars/trucks) were scaled down from the Year
2014 traffic level provided in Table 6 of Roadrunner Engineering, LLC’s Traffic Impact
Assessment4. These other mine-related traffic passes were scaled in proportion to the number of
transport truck passes in Year 2010 versus Year 2014 (ratio of 92 transport truck passes in 2010
to 225 passes in 2014). Fuel/delivery truck traffic in 2010 was calculated at 5 passes per day and
employee traffic at 124 passes per day.

1

McVehil-Monnett Associates, Inc. “La Plata County Road 120 Air Quality Modeling Analysis”, December 15,
2015.
2
Carl B. Mount. “Production rate; GCC Energy, LLC; King I and King II Mines; DRMS Permit No. C-1981-035”,
January 11, 2016.
3
LSC Transportation Consultants, Inc. “King II Coal Mine Technical Memorandum”, January 15, 2016.
4
Roadrunner Engineering, LLC. “GCC Energy LLC, King II Coal Mine, County Road 120 Traffic Impact
Assessment”, revised July 31, 2015.
9250 East Costilla Avenue  Suite 630  Greenwood Village, Colorado 80112
303/790-1332  Fax 303/790-7820
www.mcvehil-monnett.com
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Summary of Results
Two scenarios were analyzed to generate predicted impacts from the Year 2010 traffic level.
Scenario A utilized default model settings and 50% watering control of unpaved road dust while
Scenario B included the adjust u* model option and 50% control. Both scenarios show lower
impacts than the scenarios previously modeled for the December report. In fact, Scenario B
predicts impacts at the five resident/structure locations closest to Country Road 120 will be less
than the primary 24-hour PM10 National Ambient Air Quality Standard (NAAQS) of 150 µg/m3.
The results indicate the Year 2010 traffic level would be more protective to the health of these
residents than the two traffic levels previously analyzed, since EPA’s primary PM10 NAAQS is
designed to protect public health.
As with our previous analyses, impacts from this analysis may be considered underestimated
(i.e., other reasonable assumptions or methods may show higher concentrations) due to a number
of factors. These factors include:
 The modeling did not include any background (i.e., local) traffic counts, but only the
Year 2010 level of GCC traffic as described above. Concentrations would increase with
additional background counts.
 The average traffic level was assumed to occur daily throughout the year. On days with
higher than average traffic, model results may show increased concentrations.
 While we might propose to use the adjust u* model option if performing regulatory
modeling for an industrial client, there is no guarantee that this option would be approved
by the regulating agency. The adjust u* option generally predicts lower concentrations,
and was a model setting included in this analysis.
Emission Calculations
Emission calculations were performed following methods detailed in EPA Publication AP-425.
AP-42 Sections 13.2.1 and 13.2.2 present the PM10 emission equations for paved and unpaved
roads, respectively. Calculation details are provided below for both road sections.
Paved Section of County Road 120
The quantity of PM10 emitted from resuspension of loose material on the road surface due to
vehicle travel on a dry paved road is estimated by the following equation:
E (PM10) = 0.0022 (sL)0.91 (W)1.02

<Equation 1>

where: E (PM10) = PM10 emission factor (pounds per vehicle mile traveled [lb/VMT])
sL = road surface silt loading (grams per square meter [g/m2])
W = average vehicle weight (tons)
The “sL” term is conservatively estimated at 4 g/m2 based on AP-42 Table 13.2.1-2. The
average vehicle weight is calculated as follows:
5

U.S. EPA. Compilation of Air Pollutant Emission Factors, Fifth Edition, Office of Air Quality Planning and
Standards, Research Triangle Park, NC. January 1995.
9250 East Costilla Avenue  Suite 630  Greenwood Village, Colorado 80112
303/790-1332  Fax 303/790-7820
www.mcvehil-monnett.com
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92 transport truck trips @
5 delivery truck trips @
124 employee vehicle trips @
221 total trips @

30 tons
10 tons
2.5 tons
14.12 tons average

Substituting these values into Equation 1 above, the PM10 emission factor for this traffic level is
0.1156 lb/VMT. The following equation is then used to calculate daily PM10 emissions on the
paved section of the road:
PM10 emissions (lb/day) = daily trips * road length (miles) * PM10 emission factor (lb/VMT)
Multiplying the number of daily trips (221) by the length of the paved section (2.554 miles) and
the PM10 emission factor (0.1156 lb/VMT) yields 65.3 lb/day of PM10 emitted from the paved
road.
Unpaved Section of County Road 120
The quantity of PM10 generated from vehicle travel on publicly accessible unpaved roads is
estimated by the following equation:
E (PM10) = 1.8 (s/12) (S/30)0.5 / (M/0.5)0.2

<Equation 2>

where: E (PM10) = uncontrolled PM10 emission factor (lb/VMT)
s = surface material silt content (%)
S = average vehicle speed (miles per hour [mph])
M = surface material moisture content (%)
In the absence of site-specific surface material silt and moisture contents, default values are used
for these parameters. The default silt content used in Equation 2 is 8.4%. This is a typical value
for haul roads as presented in AP-42 Table 13.2.2-1. A default moisture content of 0.5% (from
AP-42) is used in Equation 2. The average vehicle speed is calculated as:
92 transport truck trips @
5 delivery truck trips @
124 employee vehicle trips @
221 total trips @

25 mph
35 mph
35 mph
30.84 mph average

Substituting these values into Equation 2, the PM10 emission factor for this traffic level is 1.277
lb/VMT. Daily uncontrolled PM10 emissions from the unpaved section of the road are found by
the following:
PM10 emissions (lb/day) = daily trips * road length (miles) * PM10 emission factor (lb/VMT)
The number of daily trips (221) multiplied by the length of the unpaved section (3.924 miles)
and the PM10 emission factor (1.277 lb/VMT) results in 1,108 lb/day (uncontrolled) of PM10
emitted from the unpaved surface.
9250 East Costilla Avenue  Suite 630  Greenwood Village, Colorado 80112
303/790-1332  Fax 303/790-7820
www.mcvehil-monnett.com
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Exhibit H

Carl B. Mount, M.S., Mining Ecologist
carlmount1@yahoo.com
Cell:
303-704-7543
SUMMARY:
Mr. Mount has more than 35 years of experience in reclamation and permitting of mining and resource development in the
Western United States, Indonesia, and South and Central America. He has extensive experience reviewing and negotiating
permit documents and has conducted hundreds of inspections to ensure that environmental control measures were properly
installed and functioning and that environmental risks and hazards were identified and handled appropriately. He was on
loan to USAID in 2005 to develop and teach a class on environmental auditing techniques to Indonesian government mining
officials and inspectors. He has more than 22 years of experience (16 as supervisor) with Colorado State government in the
Coal and Minerals Programs of the Colorado Division of Reclamation, Mining and Safety. During that time, he lead multidisciplinary teams that permitted, inspected and enforced permit conditions on half the active mineral mines in Colorado.
He was the lead specialist for all Colorado oil shale operations, the Colorado State Oil Shale Coordinator (3 years), lead
contact for uranium in-situ mines, and principal contact for international governmental interest in the Colorado Minerals
Program. He has developed and reviewed mine plans, developed cost-effective mitigation of environmental situations, and
calculated reclamation performance bonds. He is a skilled negotiator in situations with multiple stakeholders and agencies.
This experience made him an expert in the requirements for obtaining governmental permits and licenses that costeffectively lessened risk and met environmental goals. His extensive knowledge of mining equipment, techniques and costs
enables him to propose resource development solutions that are cost effective, practical and meet compliance goals.
EDUCATION:
BA, Environmental Biology, University of Colorado
MS/MSc, Range Ecology (Mined Land Reclamation), Colorado State University
Training in: underground safety, surface mining safety, practical underground and surface mining techniques, equipment
and methods, collection, preservation and transport of evidence, water sampling strategies and methods, air sampling
methods, plant and soil measurements, and geochemistry, among others.
Languages: English, Spanish
PROJECT EXPERIENCE:
2012-2013, Study of Tailing Pond Closure Cover for EPA, USFS, and Washington State Regulatory Authority
Investigated closure cover strategies used for reactive tailing material in various parts of the world as well as species
characteristics with regards to rooting depth and other ecological needs. Primary author for justification of using a certain
type of monolithic soil cover and vegetation, including select tree species, to provide a final cover strategy for the tailing
material to establish an effective and sustainable vegetative community.
2012-2013, Legal and Environmental Due Diligence and Audit, Confidential Client, Perú
Performed an internal environmental due diligence for top management to assess risk at a major copper and gold mine.
Responsibilities included interviewing key personnel and field investigations to define present and developing major
environmental risks. Close coordination with the legal team was required to assess operational performance and
environmental management systems in place at the mine against local and international environmental performance
standards, industry accepted best management practices, and company policies. An action list was provided to the client to
rate and prioritize actions to solve problems identified.
2012, Create and Present Legal and Regulatory Implications Section of Water Balance Short Course, MWH Denver
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Researched, compiled and presented legal and regulatory considerations revolving around mine and processing site water
balances. Responsibilities included researching international and North American regulations and best management
practices and the implications of neglecting proper calculation and timely updating of mine and processing area water
balances. Case studies were found, investigated and presented.
2011-2012, Permitting Support and Safety Plans, Environmental and Social Impact Assessment, Perú
Responsible for creating and compiling adequacy review responses for the client to adequately answer questions from the
Ministerio de Energía y Minas (the primary permitting agency). Responsibilities included helping define what items were
necessary to include in a response and determining what level of response would be appropriate given the reclamation
requirements and environmental performance standards. Also reviewed on site safety plans to ensure proper and realistic
process descriptions and communicate safety needs for MWH personnel conducting geotechnical data collection studies.
2011, Technical Support, Reclamation Scenario Planning for EPA Compliance, Arizona
Responsible for reporting effects on large US copper surface mines of upcoming environmental regulations to the client in
support of planning for upcoming EPA rulemaking. Responsibilities included defining necessary closure activities according
to US court decisions and those activities ordered by the EPA at the Questa Mine in New Mexico. Other responsibilities
included estimating costs for earthwork, water management, and facility closure. Performed responsibilities were
communication and coordination among project team members, planning meeting participation, scheduling, principal report
author, and written document and oral presentation creation and quality control.
2011, Project Manager, Gold Exploration Permitting, California federal land
Compiled and modified permits to fulfill BLM requirements for mines and prospects in the Western United States. Permits
included project descriptions, plans of operations, reclamation plans and reclamation bonding calculations and forms.
Following subcontractor coordination, incorporated reports as necessary into permits. Contact and negotiate with BLM to
gain permit approval.
2010, Assistant Project Manager, Environmental and Social Impact Assessment Creation, Perú
Responsible for reporting progress and management progress and problems to a client in English while conducting regular
project communications with the client in Spanish. Interfaced with Program Management resources in the US and
subcontractors including technical data collection and external expert reviewers. Performed responsibilities required to
communicate and coordinate among project team, facilitate scheduling, gap analysis, risk and trend identification and
written document quality control, including progress reports.
2010, Project Manager, Evaluate Closure Plans and Assist in Study Design of Closure Techniques, Guatemala
Evaluated site-wide closure plans and techniques at a gold mine in Guatemala. Suggested changes in operations plans to
more cost-effectively plan for closure. A study design was proposed for demonstrating innovative and effective closure
techniques that would achieve more socially useful post-mining goals.
2009-2010, Project Manager, Update Environmental Protection Plan, Colorado
Reviewed, compiled and modified plans and documents to fulfill Colorado Division of Reclamation, Mining and Safety
requirements including environmental protection facilities, monitoring schemes, and emergency response plans.
2008, Project Manager, Gold Exploration Permitting, Nevada
Compiled and modified permits to fulfill BLM and USFS requirements in the Western United States. Permits included project
descriptions, plans of operations, reclamation plans and reclamation bonding calculations and forms.
Following
subcontractor coordination, incorporated reports as necessary into permits.
2008 and 2011, Support, Cerro Verde Tailing Storage Facility, Freeport McMoRan Copper & Gold Inc, Perú
Reviewed and identified candidate methods for closure of tailings storage and other facilities (TSF) in extremely dry
environments. Developed aspects of final closure cover design for an 8.5 square mile tailing storage facility in the Atacama
Desert. Reviewed applicability of Peruvian Governmental requirements for TSF closure and proposed conceptual
reclamation plan to fit existing environmental conditions.
2006, Develop Training Program and Consult on Waste Disposal, Training on Environmental Auditing, Indonesia
Developed and taught a week-long short course on Environmental Auditing of Regulatory Programs. Presented the course
in cooperation with USAID and Indonesian regulatory personnel. Consulted with personnel of the Indonesian Geologic
2
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Research and Development Center in Bandung, Java on proper siting, foundation preparation, and hydrologic
considerations of landfill type waste dumps.

2005, Presentation Development, Presentation on Colorado Mine Regulatory Process, Scotland, Chile, Colorado
Developed and presented a program covering environmental regulatory compliance for mine sites in Colorado for a
continuing legal education course at the University of Dundee in Scotland. Invited speaker for mining and regulatory forums
in Chile and government and private venues in Colorado.
1992-2008, Supervisor, Senior Reclamation Specialist/Reclamation Specialist, State of Colorado
• Conduct and supervise hundreds of inspections on a wide variety of metal/non-metal active mine sites to ensure
that environmental protection measures were properly installed and working.
• Supervised up to eight multi-disciplinary professionals plus support staff to manage environmental regulation of
over 900 active mineral mines and prospects (1992-2008).
• Assured quality control among team members and the Minerals Program (1992-2008).
• Interpreted the law and regulations to help create and implement policies of the DRMS to assure practical
application of the law (1992-2008).
• State Oil Shale Coordinator (2005-2008).
• Principal Contact for International Government Interests (2004-2008).
• Primary Reclamation Specialist Trainer for the Minerals Program (2004-2008).
• State lead for Uranium In-Situ Recovery Projects (2006-2008).
• Negotiated with and educated key stakeholders on the Minerals Regulatory Program to define jurisdictions and
guide stakeholders through regulatory processes (1996-2008).
• Identified jurisdictional conflicts and overlaps and conducted gap analyses among laws to reduce private industry
exposure to overlapping regulations (1998-2008).
• Appeared in court as an expert witness to prosecute or defend DRMS actions (1994-2008).
• Presented evidence before the Colorado Mined Land Reclamation Board monthly and guided problem solution to
ensure fair, adequate, and consistent enforcement (1992-2008).
1986-2008, Estimator, Reclamation Bond Estimation
Reviewed mining and reclamation plans to determine maximum risk exposure to the State of Colorado. Calculated bond
amount required for the State to accomplish reclamation and return the mined area to beneficial use. Negotiated mining
and reclamation plans with operators. Inspected ongoing mining operations and reviewed bonding amounts to ensure
sufficiency of bond.
1983-1986, Field Coordinator, Phillips Seeding and Reclamation
Field crew leader for planning and implementation of reclamation plans on resource development and energy transmission
projects in the Western US. Planned, scheduled, performed work on and operated heavy equipment to implement
reclamation plans in Colorado, New Mexico, Utah, Montana, Wyoming, and Nevada.
1981-1983, Environmental Consultant, Stearns-Roger Engineering Corporation
Responsibilities included sampling for compliance and baseline data collection, planning, and permitting mining and energy
developments. Characterized waste streams and closure options for a high-level nuclear waste storage facility. Conducted
sampling and reporting for compliance with air and water quality laws.

3
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Experience
<
<
<
<
<

Principal – LSC Transportation Consultants, Inc. (2003 - present)
Associate – LSC Transportation Consultants, Inc. (2000- 2002)
Senior Transportation Engineer – LSC Transportation Consultants, Inc. (1997-1999)
Transportation Engineer – LSC Transportation Consultants, Inc. (1993-1997)
United States Army (3 years)

Jeffrey Hodsdon is a Principal with LSC and has been managing traffic engineering and transportation planning projects for more than 18 years. He supervises transportation engineers and
technical support personnel. Mr. Hodsdon joined the staff of LSC Transportation Consultants, Inc.
at its main office in Denver in 1993. In 1994, Mr. Hodsdon transferred to the Colorado Springs
office. Prior to joining LSC, Mr. Hodsdon served in the United States Army as a First Lieutenant for
three years.
During the time he has been with LSC, Mr. Hodsdon has performed and managed many types of
traffic engineering and transportation planning studies including traffic impact and access analyses
for a variety of land development engineering projects in the Colorado Springs/Denver metropolitan
areas, as well as other communities and rural areas in Colorado. These projects have ranged from
small residential/commercial developments to large master plan areas encompassing several thousand acres. He has been responsible for studies involving residential neighborhood traffic impacts,
truck traffic impacts and the determination of roadway adequacy. He has prepared trip generation
estimates, traffic signal design, intersection lane/schematic design, modern roundabout design,
passenger vehicle and large truck turning analysis, sight distance assessments, ESAL calculations
for pavement design, traffic simulation, arterial corridor traffic safety, signing and striping plans,
parking design, and highway/rail at-grade crossing safety. Mr. Hodsdon completed a Masters
Thesis on right-turn acceleration lanes on urban arterial streets.
Mr. Hodsdon has had significant experience providing technical representation and presentations
at meetings with City, County, and State Department of Transportation engineering staff, neighborhood meetings, planning commission public hearings, and City/Town council public hearings. He
has effectively used traffic simulation software as part of formal presentations and is successful
in presenting technical information to public audiences.

Education
Bachelor of Science in Civil Engineering – University of New Hampshire
Master of Science in Civil Engineering – University of Colorado

Professional Registration/Memberships
Professional Engineer - Colorado #31684
Professional Traffic Operations Engineer (PTOE) #1282
Institute of Transportation Engineers
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GARY N. GARMAN
Vice President
McVehil-Monnett Associates, Inc.

44 Inverness Drive East
Building C
Englewood, Colorado 80112
(303) 790-1332
_____________________________________________________________________
Mr. Garman specializes in air quality dispersion modeling, monitoring, and the development
of emission inventories and emission factors. He is a degreed scientist with 29 years of
professional experience in the environmental sciences. At MMA, Mr. Garman is
responsible for modeling and permitting of stationary sources, particularly those in the
mining industry. His project experience includes both coal and hardrock operations. Other
duties include data analysis and quality assurance. He has also been responsible for
installing, calibrating, and auditing air quality and meteorological monitoring systems.
Previously, Mr. Garman has been a crew leader for many studies to evaluate and develop
emission factors for fugitive dust at surface coal mines, steel plants, grain elevators,
construction activities, and paved and unpaved roads. He is also skilled in source testing at
municipal, and hazardous waste incinerators. He has developed emission inventories for
many Air Force bases, as well as for other governmental and industrial clients.
EDUCATION
B.S. cum laude

Biology, 1985, KANSAS STATE UNIVERSITY

EXPERIENCE
2015 - Present

MCVEHIL-MONNETT ASSOCIATES, INC.
Vice President

1999 - 2015

MCVEHIL-MONNETT ASSOCIATES, INC.
Senior Environmental Scientist
Responsible for managing numerous air quality modeling and
permitting projects for clients in the mining industry.

1997 - 1999

SELF EMPLOYED
Environmental Consultant
Work included PM-2.5 and PM-10 studies, and incinerator trial
burns.

1986 - 1997

MIDWEST RESEARCH INSTITUTE
Environmental Scientist
Emission factor development, emission inventories, field testing to
characterize fugitive dust, source testing at incinerators, particulate
emission and control measure studies for numerous industrial and
governmental clients.

