
Archuleta County Development Services Department
ARCHULETA COUNTY PLANNING COMMISSION AGENDA

SPECIAL MEETING

Centerpoint Church, 2750 Cornerstone Dr, 
Pagosa Springs

Public is welcome and encouraged to attend.

SPECIAL PLANNING COMMISSION MEETING FOR JUNE 8, 2016, 6PM
Centerpoint Church, 2750 Cornerstone Dr, Pagosa Springs 

ROLL CALL

OLD BUSINESS:

Two Rivers Gravel Pit Major Sand & Gravel Permit, Located In Section 11, T33N 
R2W NMPM At 12500 County Road 500. (2015-035SG)
C&J Gravel Products, Inc, of Durango, Colorado, represented by Nathan Barton, 
Wasteline, Inc., have applied for a Major Sand & Gravel Permit for the proposed Two 
Rivers Pit, to be located on property owned by the James A. Constant Jr Revocable 
Trust and Leila B. Constant Revocable Trust; NW¼NE¼, S½NE¼ and NE¼SE¼ of 

Section 10 and N½SW¼ and S½NW¼ Section 11, T33N R2W NMPM at 12500 County 

Road 500 (Trujillo Rd), Pagosa Springs, CO. C&J Gravel proposes to construct and 
operate a sand and gravel mining and processing facility on approximately 62.6 acres of 
the 100 acres of the property east of the San Juan River, in accordance with Colorado 
Division of Reclamation Permit M-2015-004. 

At a special meeting on February 10, 2016, the Archuleta County Planning Commission 
continued the noticed public hearing to their regular meeting on April 27, 2016. At that 
meeting, this hearing was opened and continued to June 8, 2016. 

2015-035SG_TWORIVERSPIT_PC-20160608_STAFFREPORT.PDF, 
A1-2015-035SG_AREA_ZONINGMAPS.PDF, A2-2015-
035SG_AGENCYREVIEW.PDF, A3A-LETTERS(A-I)_20160531.PDF, A3B-LETTERS
(J-Z)_20160531.PDF, A3C-FHU-TWORIVERSGRAVELPIT_TIA_PEER_REVIEW-
MEMO_052716.PDF, A4-2015-035SG_APPLICANT_NARRATIVE_ADDENDUM-
20160429.PDF, A5A-2015-035SG_TRP-TIA_20150509-NARRATIVE.PDF, A5B-2015-
035SG_TRP-TIA_20150509-EXHIBITS.PDF, A6-2015-035SG_TWORIVERSPIT-
MITIGATION_PROPOSAL-20160513.PDF

REPORTS, ANNOUNCEMENTS: 

NEXT MEETING
Regular Meeting June 22, 2016, 6pm, Archuleta County Administration Building 

ADJOURN

Please Note:  Agenda items may change order during the meeting; it is strongly 

recommended to attend the meeting at the start time indicated. 

Documents:



Archuleta County Development Services Department
ARCHULETA COUNTY PLANNING COMMISSION AGENDA

SPECIAL MEETING

Centerpoint Church, 2750 Cornerstone Dr, 
Pagosa Springs

Public is welcome and encouraged to attend.

SPECIAL PLANNING COMMISSION MEETING FOR JUNE 8, 2016, 6PM
Centerpoint Church, 2750 Cornerstone Dr, Pagosa Springs 

ROLL CALL

OLD BUSINESS:

Two Rivers Gravel Pit Major Sand & Gravel Permit, Located In Section 11, T33N 
R2W NMPM At 12500 County Road 500. (2015-035SG)
C&J Gravel Products, Inc, of Durango, Colorado, represented by Nathan Barton, 
Wasteline, Inc., have applied for a Major Sand & Gravel Permit for the proposed Two 
Rivers Pit, to be located on property owned by the James A. Constant Jr Revocable 
Trust and Leila B. Constant Revocable Trust; NW¼NE¼, S½NE¼ and NE¼SE¼ of 

Section 10 and N½SW¼ and S½NW¼ Section 11, T33N R2W NMPM at 12500 County 

Road 500 (Trujillo Rd), Pagosa Springs, CO. C&J Gravel proposes to construct and 
operate a sand and gravel mining and processing facility on approximately 62.6 acres of 
the 100 acres of the property east of the San Juan River, in accordance with Colorado 
Division of Reclamation Permit M-2015-004. 

At a special meeting on February 10, 2016, the Archuleta County Planning Commission 
continued the noticed public hearing to their regular meeting on April 27, 2016. At that 
meeting, this hearing was opened and continued to June 8, 2016. 

2015-035SG_TWORIVERSPIT_PC-20160608_STAFFREPORT.PDF, 
A1-2015-035SG_AREA_ZONINGMAPS.PDF, A2-2015-
035SG_AGENCYREVIEW.PDF, A3A-LETTERS(A-I)_20160531.PDF, A3B-LETTERS
(J-Z)_20160531.PDF, A3C-FHU-TWORIVERSGRAVELPIT_TIA_PEER_REVIEW-
MEMO_052716.PDF, A4-2015-035SG_APPLICANT_NARRATIVE_ADDENDUM-
20160429.PDF, A5A-2015-035SG_TRP-TIA_20150509-NARRATIVE.PDF, A5B-2015-
035SG_TRP-TIA_20150509-EXHIBITS.PDF, A6-2015-035SG_TWORIVERSPIT-
MITIGATION_PROPOSAL-20160513.PDF

REPORTS, ANNOUNCEMENTS: 

NEXT MEETING
Regular Meeting June 22, 2016, 6pm, Archuleta County Administration Building 

ADJOURN

Please Note:  Agenda items may change order during the meeting; it is strongly 

recommended to attend the meeting at the start time indicated. 

Documents:

http://www.archuletacounty.org/aa821fdc-5005-44c7-b4a2-9856943a05a8


Archuleta County 
Development Services—Planning Department 

1122 HWY 84 
P. O. Box 1507 

Pagosa Springs, Colorado 81147 
970-264-1390 

Fax 970-264-3338 
 

MEMORANDUM 

TO: Archuleta County Planning Commission 

FROM: John C. Shepard, AICP; Planning Manager 

DATE: June 8, 2016 

RE: Two Rivers Gravel Pit Major Sand & Gravel Permit, located in Section 11, T33N R2W 

NMPM at 12500 County Road 500.  (2015-035SG) 

 

EXECUTIVE SUMMARY 

C&J Gravel Products, Inc, of Durango, Colorado, represented by Nathan Barton, Wasteline, Inc., 

have applied for a Major Sand & Gravel Permit for the proposed Two Rivers Pit, to be located on 

property owned by the James A. Constant Jr Revocable Trust and Leila B. Constant Revocable 

Trust; NW¼NE¼, S½NE¼ and NE¼SE¼ of Section 10 and N½SW¼ and S½NW¼ Section 11, T33N 

R2W NMPM at 12500 County Road 500 (Trujillo Rd), Pagosa Springs, CO.  C&J Gravel proposes 

to construct and operate a sand and gravel mining and processing facility on approximately 62.6 

acres of the 100 acres of the property east of the San Juan River, in accordance with Colorado 

Division of Reclamation Permit M-2015-004.   

Proposed haul routes on County Primary Roads would distribute traffic approximately 72% 

northbound on CR 500 to Cascade/Buttress/South Pagosa Blvd, 18% on CR 500 through the 

Town of Pagosa Springs, and 10% southbound on CR 500. 

At a special meeting on February 10, 2016, the Archuleta County Planning Commission 

continued the noticed public hearing to their regular meeting on April 27, 2016.  At that 

meeting, this hearing was opened and continued to June 8, 2016. 

 

REVIEW PROCEDURE 

The Archuleta County Land Use Regulations Section 9.1 governs Sand, Soil and Gravel Mining.  

Sec. 9.1.5 provides that all sand, soil and gravel mining operations other than those qualifying 

for a Minor Sand and Gravel permit, are reviewed as a Conditional Use Permit (CUP, Section 

3.2.3).  Note that crushers and batch plants are only permitted under a CUP.  Conditional Uses 

have potential for causing adverse impacts on other uses, requiring review and evaluation of 

their effects on surrounding properties and Archuleta County at large.  Where conditions cannot 

be devised, or it is not possible to mitigate adverse impacts, an application shall not be 

approved.   
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Mitigation required by state and federal agencies will be reviewed to insure that plans 

adequately address potential impacts.  As stated in Sec. 9.1.8, Archuleta County does not intend 

to duplicate or conflict with federal or state requirements.  The Colorado Mined Land 

Reclamation Act, which governs State mining permits and declares the State’s policy to 

encourage mining and subsequent reclamation, does not preempt local regulation (CRS §34-32-

101 et seq).  However, counties also cannot preemptively ban mining either (see, for example, 

Colo. Mining Ass’n vs Summit County Comm’rs, 199 P.3d718 (Colo 2009), cited in Colorado Land 

Planning and Development Law, Donald L. Elliott, Esq. editor). 

The Planning Commission will review this application’s conformance with the Archuleta County 

Land Use Regulations, and make a recommendation to the Archuleta County Board of County 

Commissioners, who will make a final decision on the proposal. 

Revised public notice was published in the Pagosa Springs Sun, posted on site, and mailed to 

neighboring property owners within 500’ of the underlying parcel.  Notice was also posted as a 

courtesy on the Archuleta County website.  Full application materials were posted with staff 

reports on the Planning Commission’s agenda for February 10th, and public comment received 

by April 21st posted with the Planning Commission’s agenda for April 27th incorporated herein by 

reference.  All correspondence received since then are attached to this staff report. 

 

DISCUSSION 

Applicants propose to open the Two Rivers Pit to mine sand and gravel on a 320-acre parcel 

owned by Jac & Lee Constant off Trujillo Road (County Road 500), at the junction of the San Juan 

and Rio Blanco rivers approximately 12.5 miles south of the Town of Pagosa Springs, past the 

Archuleta County Landfill.  Colorado Division of Reclamation, Mining & Safety (CDRMS) has 

approved a permit area limited to 102.6 acres east of CR 500, of which 62.6 acres may be 

disturbed, primarily east of the river.  The mining area is proposed on the bench above the east 

bank of the river, in an area of mixed forest, scrub and grass.  An access road will be built to the 

existing bridge (permitted as an Agricultural structure in 2013) and up a rough agricultural 

access to the top of the bench, built to the County’s “primitive road” standard.  Applicants 

propose to mine about 2 acres of land per year, in a systematic phasing plan, producing about 

70,000 tons of construction materials (sand and gravel).  Areas mined will then be reclaimed 

following the phasing plan, typically 2-3 years after mining.  At no time will mining encroach 

closer than 200 feet to the Constants’ property line, and no closer than 200 feet to the San Juan 

River.  Employee sanitation, over the 30-year pit life, is proposed to be provided with portable 

toilets and hand-carried water.  All equipment, including conveyors, screeners and crushers, 

would be temporary facilities that move with mine phasing.  Applicants mention the possibility 

of concrete plants and/or hot-mix asphalt facilities on site, but do not provide details.  Given the 

area to be permitted, operations are anticipated to extend 25-30 years;  however, there is no 

reason Applicants cannot increase mining at any time. 

The Archuleta County Community Plan of 2001 provides guidance for future development.  

Chapter 2 encourages new development to avoid disrupting environmentally sensitive areas.  

Policy 8 states “Locate new gravel pits to minimize visual and environmental impacts. Require 

site reclamation and site mitigation.”  The Future Land Use Map designates the junction of the 
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San Juan River and the Blanco River for Very Low Density Residential development.  The area is 

also within the historical boundaries of the Southern Ute Indian Reservation.  While the 

Community Plan is not regulatory, the first review criteria for a CUP is the relationships and 

impact of the use on development objectives of Archuleta County.   

Private property in this area is zoned Agricultural/Ranching (AR).  Archuleta County has 

functionally classified CR 500 from Town Limits to the County Land fill as a Minor Arterial Road; 

Cascade, Buttress, S. Pagosa Blvd, and Meadows Drive are classified as Major Collector Roads; 

and CR 500 south of the Landfill is classified as a Rural Access Road;  all of which are on the 

Primary Road network intended to provide primary access to all county users.  Cascade was 

originally accepted for County maintenance in 1991, with initial restrictions established by the 

Board of County Commissioners on truck traffic related to a nearby gravel pit to reduce public 

maintenance costs.  In 2003, a CUP was approved for a smaller gravel operation on a different 

portion of the Constants’ property, but expired after one year without startup.  The most recent 

Sand & Gravel permit in Archuleta County was approved to reclaim an old pit near Arboles (Lee-

Crossfire 2014-21). 

Submittal requirements for a Conditional Use Permit are outlined in Section 3.2.3.2 of the Land 

Use Regulations, and for sand, soil and gravel mining operations in Section 9.1.7, including a 

copy of the application submitted to the Colorado Division of Minerals and Geology—now 

Colorado Division of Reclamation, Mining & Safety (CDRMS).  On September 23, 2015, CDRMS 

approved Two Rivers Pit application M-2015-004.  The Application includes:  

 Original submittal accepted by staff in December 2015,  

 Two separate supplements to the narrative in January and April 2016,  

 Traffic Impact Assessment and offer of mitigation in May 2016.   

Several small maps have been provided throughout to illustrate the Applicants’ proposal.  While 

certain plans and analysis are required for submittal, they do not easily align with the review 

criteria in the Land Use Regulations and some interpretation is required.  In Item 14 of the 

original submittal narrative, Applicants provide an Itemized Listing of how their proposal meets 

the requirements of the Archuleta County Land Use Regulations. 

Performance Standards for sand, soil or gravel mining are outlined in Section 9.1.6 of the Land 

Use Regulations. 

9.1.6.1 Compatibility with Surrounding Uses:   

 

(1) Applicants believe the proposal complies with this requirement.  The pit itself, while a 

30-year project, will likely only have a few acres disturbed at any one time, and provide 

a buffer of at least 200 feet from the nearest property line and the San Juan River.  

However, no permanent screening has been proposed to mitigate impacts.  Surrounding 

uses are primarily agricultural, forestry and tribal lands, with several residences nearby.  

AE Grether Land & Cattle is located to the north.  Diamond T Ranch is located to the east 

and south, with a home located directly south of the proposed pit.  The James 

Waterman residence is located to the south on the San Juan River.  Pinion Hills Ranch, a 

45-lot development, is about ½ mile south of the site.  The underlying property is 

adjacent to tribal fee lands, and the site is within the boundaries of the Southern Ute 
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Indian Tribe lands.  Although Applicants’ CDRMS permit stated they were working with 

the SUIT Environmental Office, SUIT Tribal Planning has asked for more time to review 

the full proposal.  Adjacent property owners have objected to the application as 

submitted. 

 

(2) Truck traffic is a major concern on County Road 500, including both the adequacy of the 

existing road network and the sufficiency of proposed mitigation.  Haul routes would 

typically be limited to County Primary Roads, such as CR 500 and Pagosa Blvd.  

Applicants state that, over 25-30 years, a variety of trucks will haul materials from Two 

Rivers Pit, including single dump trucks, semi-dump trucks, and trucks with pups 

(tandems), with average haul of 25 tons per vehicle.  Applicants initially estimated 120 

hauling days per year (no guarantee of limited operations) with average truck traffic of 

23.33 trucks per day.  Existing traffic counts found 238 ADT on CR 500 at the Landfill, 

and 157 at the Constant ranch, in June 2014.  While the application does not discuss the 

logistics of tracking truck movement, staff understands the operator intends to have a 

portable scale in place that can be used for all loaded trucks. 

Traffic Impact Assessment 

Archuleta County Road & Bridge Design Standards (2005) Sec. 27.0.6.1 states that 

“Where new development is proposed along existing County roads, the Applicant’s 

proposal shall include an analysis of the projected traffic volumes, along with 

information on existing road widths, curves, intersections, and surface drainage.”  

Supplemental information provided by the Applicants’ engineer, discussed some of 

these issues on County Road 500 and in the Town of Pagosa Springs.  On request of the 

County Engineer, a full Traffic Impact Assessment (TIA) was completed by Roadrunner 

Engineering, LLC, on May 9, 2016.  Using a higher estimate of annual tonnage produced, 

the study projected 37 Average Daily Trips (ADTs) of truck traffic, 9 passenger car/light 

truck trips per day, and 1 other single unit truck trip on average.  Traffic would be split 

72% northbound on Cascade/Buttress/South Pagosa Blvd, 18% through the Town of 

Pagosa Springs, and the remaining 10% southbound on CR 500.  Roadway impacts were 

evaluated using 18,000 equivalent single axle loading (ESAL) procedures to estimate 

proportionate share impacts to the roadways.  The TIA estimates the Two Rivers Pit 

would account for 34% of traffic on CR 500, and 45% of traffic on S. Pagosa Blvd over 20 

years.  The Traffic Impact Assessment also analyzed accident records along the haul 

routes and sight distances on CR 500, proposing three locations for safety 

improvements. 

Although the mining operation will not directly access dense residential or recreational 

areas, the only direct access to US Hwy 160 is through such areas.  County maintained 

Primary Roads would typically be appropriate haul routes.  Applicants are not proposing 

to use Meadows Drive as a haul route, even though it is a County Primary road, due to 

the difficulty of accessing US Highway 160 without a stop light.  Bristlecone and 

Capriccio, while also Primary Roads, are not proposed as haul routes, since this route is 

privately maintained through the Timber Ridge subdivision.   

The existing road network is limited.  CR 500 is a narrow gravel road, especially south of 

the Landfill, and not built to accommodate heavy industrial truck traffic.  Closer to 

Town, the current paving project on CR 500 was not designed for heavy truck traffic, nor 
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were Town of Pagosa Springs streets.  Large trucks cannot safely navigate turning 

movements at intersections in town, such as at S. 8th north of the high school, S. 8th at 

Highway 160, nor at S. Pagosa Blvd and Highway 160.  The Town may be required to 

update their access permits with CDOT if this proposal is approved.  On the primary 

traffic route, restrictions on Cascade were lifted at some point, but adjacent property 

owners are very concerned about the existing truck traffic (especially garbage trucks and 

contractors going to the County Landfill), speeding, and the lack of trails for pedestrians, 

bikes, horses, etc.  No analysis has been provided about the adequacy of the existing 

gravel on Cascade and Buttress, nor the pavement on S. Pagosa Blvd.  In sum, the 

existing infrastructure may simply be inadequate to support any new development in 

the general area. 

 

(3) Applicants state that visibility of the mining site from adjacent property and the public 

road will be limited by the sequence of mining operations and terrain, and protected soil 

stockpiles.  This criteria suggests a remote location such as proposed “away from 

growth centers”.  A visualization from CR 500 is provided.  This may not be sufficient to 

screen immediately adjacent property—screening pit operations by moving stockpiles is 

not necessarily an attractive mitigation effort.  Adjacent property owner Diamond T 

Ranch has objected to the proposal. 

 

(4) Applicants state that visibility of equipment will be similarly limited.  All processing will 

be done with portable equipment, including screeners and crushers.  No washing or 

drying is planned.  Any equipment left in place for more than one (1) year would be 

considered permanent, and require additional permit approvals. 

 

(5) Applicants state that noise and vibration will not exceed the performance measures in 

Section 5.4.2.1, which is about 45db.  This provision would apply to impacts on the 

immediate neighbors from site operations.  Noise from truck traffic on haul routes 

would be subject to the more general County Noise Ordinance (#2003-8A).  Monitoring 

these standards is the responsibility of the developer. 

 

9.1.6.2 Air Quality: 

 

(1) Applicants state they will control dust on access roads, stripped areas, and excavations.  

The original application includes a copy of a Colorado Department of Public Health and 

Environment (CDPHE), Air Pollution Control Division (APCD) Air Pollutant Emission 

Notice (APEN).  Archuleta County and the Town of Pagosa Springs were under sanction 

by the US Environmental Protection Agency (EPA) for air quality (Particulate Matter 

“PM” or gravel dust) in the 1970s and 1980s, and have violated state standards several 

days in five of the past six years.  The County Engineer’s review found that the increase 

in traffic from the Two Rivers Pit will exceed the current standard for application of 

Magnesium Chloride on County Road 500, which is one of the measures the County and 

Town have taken to avoid noncompliance with EPA standards.  The Town of Pagosa 

Springs also asked for increased dust control on County Road 500 upwind from town.  
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Public comments have requested consideration of dust control along the entirety of the 

haul routes.   

 

(2) Applicants state they will be prepared to increase watering in response to high winds or 

dust complaints.  Comments contend that Applicants have not secured water rights for 

operations, including controlling dust.  Applicants provide information on water 

management in Exhibit G of their CDMRS application, and have noted that they are 

confident they can convert existing surface owner water rights, or file for new water 

rights since the San Juan River is under-appropriated at this location. 

 

(3) Applicants state they will vegetate stripped areas and stockpiles as required. 

 

9.1.6.3 Visual Amenities and Scenic Quality: 

 

(1) Applicants state that no permanent equipment will be located on site.  All equipment 

would be temporary, and move with the phasing plan. 

 

(2) Applicants state that a weed control program will be maintained. 

 

(3) No landscaping or buffer screening is proposed.  Buffers or screening may be necessary 

to mitigate impacts on adjacent property (See Sec 9.1.6.1(3) above and Sec 5.4 below). 

 

(4) New mining operations “will not be visible along highways.”  CR 500 is not classified as a 

highway.  The lower ridgeline will block initial operations from view.  Operations 

affecting the upper ridge will be visible from the county road. 

 

(5) The proposed mining operation is not located near any other current operations.  As of 

May 24, 2016, CRMS lists 14 active mining permits in Archuleta County. 

 

9.1.6.4 Crushing, Processing, Batching and Hot Mix Operations: 

 

(1) Colorado Dept. of Public Health and Environment (CDPHE) permits may be required for 

processing equipment.  The application includes a copy of Applicants’ Air Pollutant 

Emission Notice (APEN) permit. 

 

(2) Applicants state that visual impacts from equipment to adjacent residences will be 

mitigated, as provided in 9.1.6.1(3) above. 

 

(3) No operations will take place in the floodplain. 

 

(4) Applicants state that any recirculation ponds associated with processing equipment will 

be lined or use enclosed tanks, but does not specify how this requirement will be met. 

 

(5) Applicants state that stationary sources will meet CDPHE standards. 
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(6) While the Land Use Regulations require submission of CDPHE inspections of batch 

plants, Applicants state that no inspections are currently required. 

 

The following two sections are listed under Sec. 9.1.6.4, but apply to all of the above review 

criteria: 

(7) Applicants anticipate operations will last greater than 20 years.  The maximum County 

Sand & Gravel permit term is 20 years, with at least a 5-year review.  A lesser term may 

be necessary based on compatibility and size of the project.  Any major changes would 

require a new Sand & Gravel Permit review. 

 

(8) Applicants agree to provide a copy of their DRMS bond.  The Land Use Regulations 

require a performance guarantee, in addition to this bond, to assure compliance with 

local conditions.  A similar requirement for Oil & Gas permits provides that the form of 

the guarantee is to be approved by the County Attorney. 

 

A Conditional Use must also meet the development standards in Section 5.  Relevant sections 

include: 

5.2 Environmental Standards:  Provisions shall be made to preserve natural features of the 

site (5.2.1.1) and archeological, cultural or historical resources (5.2.1.2).  Mining will 

obliterate the upper ridge line.  Applicants address Historic and Cultural Resources in 

Exhibit M of their CDMRS application.  There are known to be historic wagon roads in 

the vicinity, but no evidence of an on-site assessment was provided. 

Applicants provide information on water management in Exhibit G of their CDMRS 

application.  Disturbance of more than one acre requires a Colorado Discharge Permit 

System (CDPS) storm water discharge permit (5.2.1.3).  The aquifer is approximately 500 

feet below surface, so there should not be a need for pumping.  No additional site 

disturbance is proposed in wetlands (5.2.1.5) or floodplain (5.2.2.3).  Post-mining, the 

land will be reclaimed with maximum 3:1 slopes. 

The Wildlife Habitat Overlay provided in Sec. 5.2.1.6 is not defined;  therefore, no 

specific standard for impacts on wildlife would apply to this application outside general 

Conditional Use Permit criteria (3.2.3.4(6)).  The neighboring Diamond T Ranch did offer 

extensive comments from a consulting biologist on wildlife impacts.  Applicants also 

address wildlife issues in Exhibit H of their CDMRS application.  The Future Land Use 

Map in the Community Plan does not show the site within a major Wildlife Corridor. 

5.3 Infrastructure Standards:  This tract of land is bifurcated by County Road 500.  A County 

Road & Bridge Access Permit will be required (5.3.2).  Road improvements (on site or 

off-site) must be comply with the Road & Bridge Design Standards and be approved by 

the County Engineer (5.3.3).  Unless waived by the County Engineer, a Drainage Study is 

required (5.3.4); discussion of drainage is included in application material and April 

submittal; however, more detailed information will be required.   

Applicants’ engineer evaluated the bridge, which was permitted as an agricultural 

structure, and found the bridge to be property designed and constructed for use by 

trucks and other equipment property loaded.  Applicants’ revised Engineering Report 
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states that the on-site access will meet Archuleta County’s “Primitive Road” standards;  

however, detailed plans were not submitted.   

5.4 Site Development Standards:  Section 5.3.7 provides for Sewage Facilities.  Portable 

toilets are typically limited to temporary operations, not used for a 30-year project.  It 

may be necessary to provide permanent sanitary facilities with water and onsite sewage 

treatment.  All mining operations shall comply with Industrial Performance standards in 

Section 5.4.2, including the volume of sound generated, vibration, smoke, particulate, 

heat and fumes.  (See 9.1.6.1(5) above). 

Storage of flammable materials must meet Fire Code requirements.  All outdoor 

storage, including equipment not moved at least every 24 hours, must be screened from 

adjacent properties and roads.  Any lighting must meet the “Dark Sky” provisions (5.4.4).  

Buffers or screening may be necessary to mitigate impacts on adjacent property, with 

standards suggested in the Land Use Regulations (5.4.6). 

In addition to the specific standards of the Land Use Regulations, there are additional review 

criteria for a CUP in Section 3.2.3.4 to consider: 

(1) The relationship and impact of the use on the development objectives of Archuleta 
County. 

(2) The effect of the use on light and air, distribution of population, transportation facilities, 
utilities, schools, parks and recreation facilities, and other public facilities. 

(3) The effect of the use upon traffic, with particular reference to congestion, vehicular and 
pedestrian circulation, safety and convenience, traffic flow and control, access, 
maneuverability, and removal of snow from the roads, sidewalks and parking areas. 

(4) The effect of the use upon the character of the area in which the proposed use is to be 
located, including the scale and bulk of the proposed use in relation to surrounding 
uses. 

(5) The adequacy of the design features of the site to accommodate the proposed use, 
including but not limited to accessibility, service areas, parking, loading, landscaping and 
buffering, lighting, etc. 

(6) The effect of the use upon the natural resources and wildlife habitat areas. 
(7) Such other factors and criteria as the Planning Commission and the Board of County 

Commissioners deems applicable to the proposed use. 
 
 

Before acting on the application, the Commission must make necessary findings under Section 

3.2.3.5: 

(1) That the proposed location of the use, the proposed access to the site, and the 
conditions under which the use would be operated or maintained will not be 
detrimental to the public health, safety, or welfare, or materially injurious to properties 
or improvements in the vicinity. 

(2) That, if required by the proposed use, there are adequate and available utilities and 
public services to service the proposed use, without reduction in the adequacy of 
services to other existing uses.  These utilities and public services may include, but are 
not necessarily limited to, sewage and waste disposal, water, electricity, law 
enforcement, and fire protection. 
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(3) That the proposed use will be compatible with adjacent uses, including but not limited 
to site design and operating factors, such as the control of any adverse impacts 
including noise, dust, odor, vibration, exterior lighting, traffic generation, hours of 
operation, public safety, etc. 

 

On the 13th of May, Applicants made a revised offer for mitigation of impacts, which they value 

at approximately $1,030,000 over 20 years, including: 

 Archuleta County to receive 5,000 ton credit, material of choice, as up-front payment 

for 5 years of impacts to roads. 

 Three (3) year contract to provide road base at $5.00 per ton loaded or $4.00 per ton 

stockpiled. 

 First three (3) years C&J Gravel to pay $0.50 per ton mitigation fee.  After the 3rd year, 

$0.37 per ton. 

 C&J to pay for and install safety lights described in the TIA, approximately $25,000 cost. 

The project was forwarded for agency reviews, as specified in Section 2.2.5.  Comments were 

received prior to preparation of this staff report: 

 County Engineering initially requested a formal Traffic Study, with concerns noted above 

in discussion of Sec. 9.1.6.1(2) performance standards.  The Traffic Impact Assessment 

(TIA) confirmed the proposed gravel pit would impact the County road system, with 

mitigation offered.  “The County Engineer feels the mitigation is fairly adequate for 

gravel roads.  Mitigation for paved roads have not been adequately addressed.”  County 

Engineering also noted that plans are necessary to approve the proposed access roads, 

as well as a full drainage report to County standards.  Regarding Air Quality Control, due 

to the Applicants’ increase in traffic, the Engineering Department will require Applicant 

to participate in the annual Magnesium Chloride program for the 3.2 miles of County 

Road 500 between the Landfill and the proposed gravel pit.  The current cost to the 

public is $3,063 per mile. 

 The County Building Official reviewed the Fire Safety Plan, since the site is not located in 

a Fire District.  Access must comply with 2009 International Fire Code Sec. 503.2.6 

Bridges and Elevated Surfaces. 

 USDA NRCS provided comments on stockpiling topsoil, re-vegetation, and other 

considerations. 

 The Army Corps of Engineers stated their jurisdiction would only apply if additional work 

is done on the river or wetlands. 

 The Town of Pagosa Springs Planning Director provided several concerns with heavy 

truck traffic, both in January and May 2016 (also noted above in Sec. 9.1.6.1(2)), and 

met with both the Applicant and County Staff.  S. 8th and Apache Street are primarily 

residential streets, not designed for heavy truck traffic.  Proposed gravel traffic would 

also impact the newly paved portion of CR 500.  Signal Warrant Analysis should also 

include Pagosa Blvd and Highway 160 (inside Town limits).  Operations should avoid 

downtown during morning and afternoon school bus traffic.  The Town is also 

concerned with air quality, and is requesting frequent (at least monthly) application of 

dust control on at least the closest 3 miles of the gravel portion of CR 500, to reduce 
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impacts of wind-borne particulate downtown.  If the proposal is approved, the Town 

Council may consider an ordinance to require permits for trucks of certain size and 

weight. 

 SUIT Tribal Planning has asked for more time to review the full proposal. 

Many members of the public contacted the Development Services Department since January 

regarding this application.  Concerns of immediately neighboring property owners include 

compatibility of pit operations, truck traffic, and impacts on wildlife.  Representatives of 

adjacent property owner Diamond T Ranch submitted extensive comments in objection.  The 

majority of concerns received regarded impacts of proposed haul routes on the Primary Roads 

through developed subdivisions, including current substandard conditions of these roads, 

dust/PM air quality and traffic safety.  Residents on the gravel portion of the haul routes, in 

particular Cascade and Buttress, would bear the brunt of traffic and dust from increased traffic.  

Many residents apparently were unware of the function of the County Road Network to provide 

access to all members of the public.  Several members of the public provided detailed critiques 

of the application and supplemental materials.  Support for the project was also received, citing 

the need for gravel and construction materials without driving from Durango, and in support of 

private property rights.  All correspondence received since the April Planning Commission 

hearing is attached, with the rest distributed previously. 

 

In summary, Applicants have submitted application materials as required by the Archuleta 

County Land Use Regulations, including a copy of the CDRMS application which has been 

approved by the State.  Applicants have explained how they believe their operations and 

phasing meets requirements for mitigating impacts on adjacent property.  Primary concerns 

center on the first two Performance Standards:   

 Compatibility of the site with surrounding uses; 

 Adequacy of existing access for sand and gravel traffic, and if “such traffic will be 

mitigated”. 

If the Application meets criteria for approval, conditions of approval may be proposed to more 

adequately mitigate impacts of the project.  If the Applicants have not adequately mitigated 

their impacts, the Planning Commission may recommend denial of the application with specific 

findings, or forward to the Board of County Commissioners with no recommendation. 

 

RECOMMENDATION AND FINDINGS 

If the Planning Commission concludes that, based on evidence provided the Applicants have met 

the goals and objectives of the Land Use Regulations, then staff would recommend the 

Planning Commission find that: 

a. The application does meet the performance standards for a Major Sand & Gravel 

Permit, in Section 9.1.6 of the Archuleta County Land Use Regulations, and 

b. The application does meet the review criteria for a Conditional Use Permit, in Section 

3.2.3.4 of the Archuleta County Land Use Regulations, and 
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c. The application does meet the required findings for a Conditional Use Permit in Section 

3.2.3.5 of the Archuleta County Land Use Regulations, and 

That the Planning Commission recommend approval of the Two Rivers Gravel Pit Major Sand 

& Gravel Permit, located at 12500 County Road 500, with the following conditions: 

1. This Major Sand & Gravel Permit shall be valid for no longer than twenty (20) years 

without a full renewal. 

2. This Permit will be reviewed at the end of the 2018 construction season—Applicant shall 

submit a Conditional Use Permit application by December 31, 2018, demonstrating how 

the Applicants have complied with all conditions of approval, the Archuleta County Land 

Use Regulations, and the Archuleta County Road & Bridge Design Standards.  No 

operations would be further authorized until this CUP or a new Sand & Gravel Permit is 

approved. 

3. Location of concrete plants and/or hot-mix asphalt facilities will require a separate 

Conditional Use Permit or amendment of this Major Sand & Gravel Permit. 

4. Applicants shall submit a detailed Site Development Plan, meeting the requirements of 

Sec. 3.2.3.2(3) of the Archuleta County Land Use Regulations, for review and approval by 

Archuleta County Development Services, prior to any development on the property. 

5. Applicants shall submit full Construction Drawings (24”x36”), signed and sealed by a 

Professional Engineer, for onsite access built to Archuleta County Road & Bridge Design 

Standards, for review and approval by the Archuleta County Engineer prior to any 

development on the property. 

6. Applicants shall submit a Drainage Study meeting the requirements of Sec. 5.3.4 of the 

Land Use Regulations for historic and developed runoff, including calculations on 

retention basin volume, for review and approval by the County Engineer. 

7. Applicants shall submit proof of an approved Colorado Discharge Permits System (CDPS) 

or National Pollutant Discharge Elimination System (NPDES) permit (or equivalent) prior 

to beginning operations. 

8. Applicants shall provide permanent sanitary facilities with water and onsite sewage 

treatment, to be approved by Archuleta County Development Services and San Juan 

Basin Environmental Health. 

9. An enhanced buffer and screening shall be provided along the Southern property line in 

the pit permit area, starting no closer than 25’ to the property line, and to a permanent 

height sufficient to screen the view from the Bar T Ranch residence of any pit 

operations, as provided in Sec. 5.4.6.3 of the Land Use Regulations. 

10. The bridge and traffic control shall be maintained as recommended by Applicants’ 

engineer in the application material. 

11. Operations shall be limited to Monday-Saturday, 7am – 7pm, or daylight hours. 

12. Haul Routes shall be limited to County Primary Roads included in the Traffic Impact 

Assessment—CR 500 and Cascade/Buttress/S. Pagosa Blvd—and those streets approved 

by the Town of Pagosa Springs Planning Department, then by the most direct route to 

destination.  Archuleta County Development Services may approve alternate haul routes 

with advance request in writing. 

13. Applicant will create a delivery zone map, as recommended by the Town of Pagosa 

Springs. 
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14. All trucks shall be weighed on scales prior to leaving the site, stating weight loaded, 

which haul route they used to access the site, destination of their load and which haul 

route they will use to make delivery.  Records of trips and Haul Routes used shall be 

maintained and provided to Archuleta County Development Services on request.   

15. Applicants shall participate in the County Road & Bridge annual Magnesium Chloride 

application program, for the 3.2 mile portion of County Road 500 between the Landfill 

and the gravel pit property. 

16. Applicants shall work with County Road & Bridge and the Town of Pagosa Springs to 

provide supplemental dust suppression as necessary, up to once a month, on the three 

(3) miles of County Road 500 south of the paved portion of the road. 

17. Reclamation shall follow USDA NRCS comments as provided. 

18. Applicants shall apply for a Development Agreement for review by the County Attorney 

and approval by the Board of County Commissioners, specifying the form of acceptance 

of the offer of mitigation.  

19. The County shall hire a qualified Civil Engineer, at Applicants’ expense, to determine 

more specific impacts on paved roads, and additional mitigation for inclusion in the 

Development Agreement. 

20. The Board of County Commissioners will require a performance guarantee as part of the 

Development Agreement in addition to the bond required by the CDRMS, to insure that 

conditions of the permit will be complied with, as provided by Sec 9.1.6.4(8) of the 

Archuleta County Land Use Regulations. 

 

If the Planning Commission concludes that, based on evidence provided the Applicants have 

NOT met the goals and objectives of the Land Use Regulations, then staff would recommend 

the Planning Commission find that: 

a. The application does NOT meet the performance standards for a Major Sand & Gravel 

Permit, in Section 9.1.6 of the Archuleta County Land Use Regulations, and 

b. The application does NOT meet the review criteria for a Conditional Use Permit, in 

Section 3.2.3.4 of the Archuleta County Land Use Regulations, OR 

c. The application does NOT meet the required findings for a Conditional Use Permit in 

Section 3.2.3.5 of the Archuleta County Land Use Regulations, and 

That the Planning Commission recommend Disapproval of the Two Rivers Gravel Pit Major 

Sand & Gravel Permit, for reasons including the following considerations: 

1. The Application is not compatible with surrounding non-agricultural uses, as required by 

Sec. 9.1.6.1(1). 

2. Upon review by the County Engineer, mitigation for truck traffic through residential, 

recreational or commercial areas has not been adequately addressed, as required by 

Sec. 9.1.6.1(2). 

3. Impacts of the site and processing equipment on adjacent surrounding residences is not 

mitigated to the extent reasonably possible, as required by Sec. 9.1.6.1(3), 9.1.6.3 and 

9.1.6.4. 

4. Air quality impacts of dust from the site or public and private access roads have not 

been adequately mitigated, as required by sec. 9.1.6.2 and 9.1.6.4. 
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5. The Application does not meet the Environmental Standards in Section 5.2. 

6. The Application does not meet the Infrastructure Standards in Section 5.3. 

7. The Application does not meet the Site Development Standards in Section 5.4. 

 

If the Planning Commission concludes that they have no consensus on the evidence provided, 

then staff would recommend the Planning Commission make no recommendation on the Two 

Rivers Gravel Pit Major Sand & Gravel Permit. 

 

PROPOSED MOTIONS 

I move to recommend Approval to the Board of County Commissioners, of Two Rivers Gravel 

Pit Major Sand & Gravel Permit, with Findings A, B and C, and conditions 1-20 of the staff 

report. 

Or:  I move to recommend Disapproval to the Board of County Commissioners, of Two Rivers 

Gravel Pit Major Sand & Gravel Permit, with Disapproval Findings [A/B/C], and considerations 

1, 2, 3, 4, 5 of the staff report. 

Or:  I move to make no recommendation to the Board of County Commissioners, of Two Rivers 

Gravel Pit Major Sand & Gravel Permit. 

 

 

ATTACHMENTS. 

See also Planning Commission agendas for 2/10/16 and 4/27/16 for full application materials. 

Attachment 1:  Area Maps 

Attachment 2:  Agency Review  

Attachment 3:  Public Comment since 4/22/16 

Attachment 4:  Applicant Narrative Addendum (4/29/16) 

Attachment 5:  Traffic Impact Assessment (5/09/16) 

Attachment 6:  Applicant Mitigation Proposal (5/13/16) 
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MEMO 
 
 

 
Date: May 26, 2016 
 
To: John Shepard 
 
From: Yari Davis-Engineering Technician 
 
CC: Bob Perry-County Engineer 
 
RE: Two Rivers Gravel Pit 
 
After reviewing the package submitted for this project we have the following 
comments and requests: 
 

1. According to the Applicant they submitted the access road‘s width 
and design and that it would be constructed according to the road 
classification as “Primitive Road”. This access road shall be 
constructed according to the Archuleta County Road and Bridge 
Design Standards and plans and profile sheets shall be submitted to 
the Engineering Department. 
 

2. The applicant shall submit a drainage report for historic and 
developed runoff to the Engineering Department with the detailed 
grading and drainage. Also, they shall submit calculations on 
retention basin volume with the plans. 

 
3. After reviewing the Traffic Impact Assessment from Roadrunner 

Engineering, LLC dated May 09, 2016, the proposed gravel pit would 
impact our road systems.  Per the Archuleta County Road and Bridge 
Standards, Section 27.0.6.1, “New development shall be required to 
mitigate its proportionate share of impacts of the proposed activity on 
the County’s road system”.  The application has offered mitigation as 
indicated in the attached estimate. 

 
4. The County Engineer feels that the mitigation is fairly adequate for 

gravel roads. Mitigation for paved roads have not been adequately 
addressed. 
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5. For Air Quality Control, Archuleta County is applying dust control to 

County roads with ADT of 200 and up. County Road 500 from the 
end of pavement to the landfill already has ADT above 200, and the 
County is already applying Magnesium Chloride in that section. Right 
now between the landfill and the location of the proposed gravel pit 
the ADT is 176. When we add the ADT associated with the gravel pit, 
the ADT would be above 200 between the landfill and gravel pit. The 
Engineering Department requires that the Applicant pay for the 
Magnesium Chloride once per year in the area between the Landfill 
and the proposed gravel pit (3.2 miles). 
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Erin Lehmer Consulting, LLC 
22 Kennebec Drive 
Durango, CO 81301 
970-769-7031 
 
May 23, 2016 
 
To: Jacqueline Hill, Attorney 

From: Erin M. Lehmer, M.S., Ph.D., Wildlife Biologist     

Subject: Expected Impacts to Wildlife Related to the Proposed Two Rivers Gravel Pit 

 
This report was prepared by Erin M. Lehmer, M.S., Ph.D., Wildlife Biologist, for the Diamond T. 
Ranch, L.L.C. and addresses expected impacts to wildlife resources following implementation of 
the proposed “Two Rivers” gravel pit in the area surrounding the Diamond T. Ranch.   
Information used to generate this report was compiled from an extensive literature review of 
peer-reviewed scientific articles published in reputable journals within the field of wildlife 
biology, as well as from consultation with wildlife biologists familiar with the proposed Two 
Rivers Gravel Pit and with wildlife use in the project area.  Although a number of sources were 
consulted, for the sake of brevity only the most relevant studies are cited in this report; 
additional information can be provided upon request.   
 
Summary of Proposed Activity  
The proposed Two Rivers gravel pit will occur within a 102.6 acre parcel of land and will include 
the development of a 65.58 acre gravel pit, as well as associated access roads, drainages, 
staging and stockpile areas, and other facilities associated with mining activity.  Mining activity 
will occur over a 25-30 year period, with the initial phase of the project including development 
of the access roads, staging and stockpile areas, grading and leveling, and removal of surface 
vegetation and topsoil, which is expected to encompass an area of approximately 4.8 acres.  As 
mining operations progress, it is estimated that an additional 2.1 acres will be mined per year 
for the duration of the 25-30 year period.  Mining activities will occur adjacent (40 feet above 
the high water mark) to the San Juan River and Rio Blanco and in close proximity to the Harris 
Ditch (60 – 90 feet behind the high water mark and 200 feet from the eastern bank).   The 
proposed gravel mine operations will require removal of all surface vegetation and topsoil on a 
yearly basis, with soil stockpiled on site.  Storm water surface drainage from stripped areas will 
flow through sediment basins prior to discharge into adjacent waterways (i.e. San Juan River, 
Rio Blanco, Harris Ditch).  Following conclusion of mining activities, the project area will be 
reclaimed as grazing land and according to the permit application, the mine operators will take 
no specific actions to create or improve wildlife habitat. 
 
Wildlife Resources in Project Area 
The proposed project area contains habitat for a number of wildlife species, including an 
assortment of mammals, songbirds, raptors and riparian birds, reptiles and amphibians.  
However, because of the commercial hunting and fishing operations conducted by the Diamond 



T. Ranch, this report will focus specifically on game species whose populations may have an 
impact on the revenue and operation of the Diamond T. Ranch.   
 
The proposed project area is adjacent to the San Juan River, which provides habitat for fish 
species including rainbow trout, cutthroat trout, brook trout, cutbow trout, round-tail chub, 
mottled sculpin, fathead minnow, speckled dace, bluehead sucker, flannel mouth sucker, 
largemouth bass and catfish. A number of these species are of high value to fisherman and 
anglers.  The proposed project area also occurs in within the Colorado Game Management Unit 
78.  This Game Management Unit, including land surrounding the proposed Two Rivers gravel 
pit and Diamond T. Ranch, have been designated by Colorado Parks and Wildlife as deer and elk 
migration corridors, winter range and winter concentration areas (Colorado Parks and Wildlife 
2016).  According to Adrian Archuleta (Colorado Parks and Wildlife District Wildlife Manager for 
the project area), in typical years, deer migrate south from higher elevations in the San Juan 
Mountains and arrive in the project area in early November.  Deer remain in this winter range 
until April or May, depending on spring temperatures, snowpack and the timing of green-up 
(i.e. emergence of spring vegetation). In severe winters characterized by low temperatures and 
/ or high snowpack, deer may be pushed southward from the project area into lower elevations 
in northwest New Mexico (A. Archuleta, Personal Communication).  Elk typically migrate from 
higher elevations later into fall compared to deer, arriving in the project area in mid-November 
or early December, and remain in the project area until spring, even during severe winters (A. 
Archuleta, Personal Communication).   
 
Potential Impacts of Proposed Mining Activity on Fish Populations 
The primary concerns for fish populations associated with aggregate mining are increased 
turbidity and sedimentation in adjacent rivers.  As a routine practice, gravel mining exposes 
unweathered material to the environment, which can become a new source of pollution via 
runoff, which contains metals, materials with low pH, and sediment.  In addition to mining 
activities, processing of aggregate involves screening, crushing and washing of sand and gravel, 
which in turn creates additional dust and waste.  These materials are released into or infiltrate 
adjacent waterways, which increases turbidity (i.e. cloudiness) of the water, making it difficult 
for sight feeding fish species (e.g. trout) to hunt (Brown et al. 1998).  Following release, these 
materials are eventually deposited on the river bottom in the form of sediment.  The majority 
of the diet of predatory fish (e.g. trout, bass, dace, minnow, etc.) is comprised of small insects 
(i.e. macroinvertebrates) that live on the river bottom. Increased sedimentation resulting from 
gravel mining has been shown to reduce the diversity and abundance of macroinvertebrates, in 
effect reducing the availability of food for predatory fish who reside in affected portions of the 
river (Norman et al. 1998).  Increased sedimentation associated with gravel mining can also 
negatively impact fish reproduction.  Because fish lay eggs on the river bottom, sediment can 
prevent water movement over the eggs, causing eggs to suffer from a lack of oxygen, ultimately 
halting development (Norman et al. 1998).  The concomitant effects of reductions in food 
availability and egg development have significant negative effects on fish populations.  In 2014, 
Daniel et al. examined coal and mineral mines located throughout the US and found that all 
mining activities (i.e. regardless of the type of mineral extracted) had similar effects on fish 
populations, with every metric of fish population health negatively affected (e.g. diversity, 



species richness, reproduction, etc.) and all species of fish negatively affected, including species 
monitored in Colorado and New Mexico.   Based on the results of these two studies, as well as 
on the preponderance of scientific literature focused on impacts of surface mining on fish 
populations, it is expected that the Two Rivers gravel pit operations will have negative impacts 
to fish populations in the immediate areas within the San Juan River and Rio Blanco.  Although 
the Surface Water Management Plan outlines the stated goal of “zero discharge” from 
disturbed and un-reclaimed areas of the Two Rivers gravel mine operation, the Surface Water 
Management Plan does not outline any novel practices that would improve the ability of this 
operation to reduce discharge.  Considering the level of discharge resulting from other gravel 
mining operations that have followed similar surface water management practices, this goal of 
zero discharge is not realistic and as such, potential impacts to fish resources have not been 
adequately addressed in the permit application.    
 
Potential Impacts of Proposed Mining Activity on Game Resources 
As stated above, the land surrounding the proposed Two Rivers gravel pit and Diamond T. 
Ranch have been designated by Colorado Parks and Wildlife as deer and elk migration corridors, 
winter range and winter concentration areas. Winter range and winter concentration areas are 
of vital importance for deer and elk, as the time that they spend in these areas prepare them 
for critical spring events, including migration, as well as rearing fawns and calves. These spring 
events place huge energetic demands on deer and elk, and as such, winter ranges must 
minimize energy loss during the critical winter period (Sawyer et al. 2002).  Because of limited 
land area, population densities of deer and elk are typically higher in winter ranges compared 
to summer ranges, which increases competition among individuals for access to food and other 
resources that are critical for survival.  For these reasons, winter ranges are considered to be 
more “delicate”, in that even subtle disruptions in habitat quality can have major impacts on 
the survival and reproductive success of deer and elk. For this reason, winter ranges and 
concentration areas are often given more stringent management protections (e.g. seasonal 
closures, noise mitigation).  Despite these protections, significant disruptions in habitat quality 
often result in deer and elk avoiding or abandoning portions of their winter ranges and 
concentration areas, regardless of whether or not these disruptions occur during the winter 
period.  Furthermore, when predicting the impacts of habitat disturbance on wildlife resources, 
it is essential to consider how a proposed action will impact wildlife utilization in the immediate 
area, as well as in surrounding areas.  The terms “direct” and “indirect” loss are often used 
when describing anthropogenic impacts of wildlife habitat disruption.  Direct habitat loss is the 
area (acreage disturbed or removed) that is lost by project disruption, whereas indirect habitat 
loss is the total area that experiences changes in wildlife distribution due to stressors imposed 
by the project.  Thus, indirect habitat loss often extends across an area that is much greater 
than the project area itself and should be considered when predicting impacts of a proposed 
action on wildlife resources.   
 
Natural gas development and gravel mining have many of the same impacts to wildlife and 
wildlife habitat, including increased human presence, increased noise levels, road construction, 
traffic, and removal of vegetation.  However, impacts of gravel mining are typically of greater 
impact and duration compared to those of natural gas development.  For example, the initial 



construction of a natural gas well pad represents the highest period of disturbance in the 
lifetime of the well and this construction phase typically occurs over a period ranging from 6 
months to 2 years (Sawyer et al. 2009), after which time human activity and other disturbance 
are substantially reduced.  In comparison, the Two Rivers gravel pit application specifies that 
the gravel mine will be continually developed over a 26 year period, meaning that surface 
disturbance and increased human activity will remain high over the long-term.  Likewise, 
natural gas well pads with gathering systems (i.e. pipelines) in place experience an average of 2-
5 truck passes per day following construction, whereas well pads without gathering systems 
experience an average of 4-9 truck passes per day (Sawyer et al. 2009).  In contrast, the Two 
Rivers permit application indicates that there will be an approximate 23.3 truck passes per day 
throughout the project area for the duration of the mining period.   Thus, the impact of gravel 
mining on deer and elk behavior are expected to be similar in nature to but substantially 
greater than those observed in study systems focused on disturbances caused by natural gas 
development.   
 
A number of early studies conducted from the mid 1980’s to the mid 1990’s provided a general 
understanding that deer and elk avoid areas with increased road development and human 
activity.  For example, Kuk et al. (1985) evaluated the effects of human presence and simulated 
mine noise on elk calving behavior and determined that following repeated disturbances (i.e. 
more than 1 incident of disturbance), elk would permanently abandon areas with increased 
human activity, moving to areas with lower levels of human disturbances regardless of whether 
these areas were of lower quality habitat.  Furthermore, Kuk et al. (1985) found that elk calves 
who had been displaced from areas of high human activity and mine noise imprinted on their 
new habitat areas, meaning that they would avoid the disturbed areas for life, likely resulting in 
permanent avoidance of disturbed areas by resident elk populations.   More recently, extensive 
natural gas development in the Pinedale Anticline of Wyoming and the Piceance Basin of 
northern Colorado has prompted a number of studies focused on the impacts of mining activity 
on deer and elk behavior.  In these studies, researchers were able to collect baseline data on 
wildlife utilization prior to development and throughout the development and utilization 
process, allowing them to assess changes in wildlife use and behavior that resulted directly 
from mining activity in the area.  Likewise, both the Pinedale Anticline and the Piceance Basin 
occur within large and high density deer winter ranges.  For these reasons, the recent studies 
conducted in the Pinedale Anticline and Piceance Basin are perhaps the most relevant to the 
proposed Two Rivers gravel pit operation and are described below.   
 
In 2006, Sawyer et al. evaluated changes in habitat use by deer prior to well pad construction in 
the Pinedale Anticline and followed these changes for 3 years post development.  Changes in 
deer utilization were immediate; in the first year post construction, portions of the project area 
that had previously experienced high use by deer decreased by 49%.  In the second year post 
construction, areas of high deer use were reduced by an additional 48% and in the third year by 
an additional 37%.  In addition, changes in deer habitat utilization extended far beyond the 
project area itself and these impacts appeared to increase over time, with deer avoiding an 
area 2.7 times greater than the project area in the first year post development, 3.1 times 
greater in the second year, and 3.7 times greater than the project area by the third year post 



development.  Continued study indicated that deer did not acclimate over time, but rather 
continued to avoid disturbed areas over the long-term (Sawyer et al. 2006).  The researchers 
emphasize that seasonal closures did not improve use by deer, indicating that such mitigation 
measures may not be effective in improving utilization of disturbed habitat by deer.    
Collectively, this study provides direct evidence that increased human activity and surface 
disturbance have immediate, significant and long-term negative impacts on deer utilization of 
winter habitat. In the context of the proposed Two Rivers gravel pit, these results suggest that 
disturbance associated with mining activities will reduce deer and elk utilization of habitat in 
the vicinity, including the Diamond T. Ranch, with deer and elk seeking out winter range and 
concentration areas that have less human activity, traffic, and noise disturbances.  
Furthermore, halting mining activities during the winter months is not likely to improve habitat 
utilization.  Thus, population densities of deer and elk in the vicinity of the Diamond T. Ranch 
are expected to decline following development of the Two Rivers gravel pit and are likely to 
remain at this reduced level for the duration of mining operations.      
 
In a later study, Sawyer et al. (2009) compared behavior of deer in habitats containing well pads 
with gathering systems to behavior of deer in habitats containing well pads without gathering 
systems within the Pinedale Anticline.  Well pads without gathering systems rely on trucks to 
haul away natural gas, and as such, these well pads have substantially higher amounts of 
human presence and traffic compared to well pads with gathering systems in place.  The results 
of Sawyer et al. (2009) demonstrated that in areas both with and without gathering systems, 
utilization of the area by deer changed immediately once well pad construction began, with 
deer avoiding areas of increased disturbance and human activity.  In addition, deer avoided 
areas much greater than the well pad itself, and this area of avoidance varied depending on the 
intensity of disturbance and human activity.  Specifically, deer avoided an area with a radius of 
approximately 2.6 km surrounding the well pad itself when gathering systems were present and 
an area with a radius of approximately 4.3 km surrounding the well pad when gathering 
systems were not present.  Thus, the indirect habitat loss was about 3.0 times greater than the 
area of direct habitat loss for well pads with gathering systems and about 8.4 times greater 
than the area of direct habitat loss for well pads without gathering systems.  Interestingly, deer 
avoided these areas of disturbance and increased human activity despite being driven to areas 
of lower quality habitat, suggesting that increased human activity and noise, rather than habitat 
quality, are the largest drivers of deer population density. Research conducted in the Piceance 
Basin have reached similar conclusions and have demonstrated that deer alter foraging 
behaviors to avoid human interaction in areas disturbed by mining and migrate faster through 
areas with increased human presence and mining activity compared to areas with lower levels 
of anthropogenic disturbance (Lendrum et al. 2012; Lendrum et al. 2013; Dzialak et al. 2011).  In 
short, these studies indicate that deer are much less likely to concentrate in areas with high 
levels of human and mining activity, and preferentially seek out habitat with lower levels of 
anthropogenic activity and disturbance.  Based on the conclusions reached in these studies, it is 
likely that mining activities associated with the Two Rivers gravel pit will result in an area of 
indirect habitat loss that is much greater than the area that is directly disturbed by the mine 
itself and that this area of indirect habitat loss will encompass part or all of the Diamond T. 



Ranch.  This indirect habitat loss is likely to reduce utilization of the Diamond T. Ranch by deer 
and elk, reducing population densities of these species in the affected areas over the long-term.  
 
 
Opinions 
The following are my opinions regarding the impacts of development of the Two Rivers gravel 
pit to wildlife resources in and around the Diamond T. Ranch.   
 

 Mining activities are likely to increase sedimentation and turbidity to at least some 
extent in portions of the San Juan River that are adjacent to the project area.  Because 
increased turbidity and sedimentation can negatively impact egg development, insect 
production and the ability of fish to hunt by sight, fish populations may decline in the 
vicinity of the project area, including portions of the San Juan River utilized by the 
Diamond T. Ranch for commercial fishing.    
 

 Mining activities will significantly increase human presence, traffic and noise in the 
project area.  These disturbances are expected to result in deer and elk avoiding the 
project area, as well as habitat surrounding the project area for the duration of mining 
activities.  Cessation of mining activity during the winter months is not expected to fully 
mitigate these effects.  This avoidance will result in long-term or permanent reductions 
of deer and elk population densities in and around the Diamond T. Ranch.   
 

 The proposed Two Rivers gravel pit occurs in an area that provides high quality habitat 
for a number of species including, but not limited to deer, elk and fish.  Because of the 
unique value of this habitat for wildlife, it is recommended that mining activities be 
relocated to areas in the region with existing industrial development.  Concentrating 
industrial development in this manner will help maintain viable fish populations, as well 
as migration corridors and winter range that have been historically utilized by deer and 
elk in the region.   
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Road Rage 
 
Yes, road rage, but a different type. But first a little causative history as I understand it. When 
Cascade Ave was extended in the 1990s connecting Buttress Ave and Trujillo Rd, the 
easement granted by the Alpine Cascade Ranch apparently carried with it a stipulation that 
there be no through truck traffic. Indeed, there were signs stating this at the intersection at 
each end of Cascade Ave. In spite of posted sign restrictions, over the ensuing years landfill 
destined truck traffic increased to a level that initiated numerous complaints by area 
residents. The response from the BoCC serving at that time was that the ban on through 
truck traffic was “unenforceable”. In the early 2000s, apparently as a consequence of 
continued complaints, the BoCC's solution was to remove the signs, resulting in marked 
escalation of commercial trash truck traffic over the last decade through the Meadows 
subdivision on South Pagosa Blvd, Meadows Dr, Buttress Ave and Cascade Ave en route to 
the landfill. When a current county official was asked how these changes were allowed, the 
response was that a previous county engineer declared the signs “illegal”. Why? 
 
These were irresponsible and negligent actions on the part of past county officials. Pagosa 
Meadows I - IV are residential subdivisions. Residents chose this area because of quality of 
life and  expected it to be quite, peaceful, safe, have low levels of air and noise pollution, and 
low traffic volumes in order to raise families and enjoy the outdoor surrounds. Instead, roads 
and streets have become truck thoroughfares, and residents are inundated daily with noise 
barrages and dust plumes from commercial trash trucks to and from the landfill. Posted 
speed limits (35mph) are higher than those suggested in the Road and Bridge Standards for 
residential areas (30mph, Sec 27.1.3.2B) and are mostly ignored and exceeded. Surface 
conditions on unpaved roads are deplorable the majority of time, and any improvement by 
grading and magnesium chloride application is rapidly lost due to the truck's weights and 
speeds.  
 
Let me illustrate this point . A three-axle trash truck weighs between 20 and 32 tons, and 
while this is approximately 20 times the weight of an average car, engineering studies have 
shown that one trip by a three-axle trash truck is equivalent to 1,429 car trips with regard to 
wear and deterioration of road surfaces! The county's Road and Bridge Standards state that 
traffic volume in excess of 700 ADT (avg daily trips) require paving (Sec 27.1.3.2C). So the 
question is: 700 ADT of what type of vehicle? By the county's own regulations, one trip by a 
trash truck should warrant paving of Buttress and Cascade Aves. 
 
Now you have before you a proposal to establish a gravel pit on South Trujillo Rd. The 
preponderance of commercial truck traffic to and from the pit is destined to course on Trujillo 
Rd, Cascade and Buttress Aves, Meadows Dr, and South Pagosa Blvd, or via Apache, 8th, 
and 6th Streets, Hot Springs Blvd and Light Plant Rd, all residential and town areas. Average 
weight of haul trucks will be 25 tons, thus creating the equivalent environmental chaos per 
vehicle as a trash truck. According to the proposal, truck volume will average 4 to 6 trucks per 
hour, during business hours, for 120 days per year. This excessive Increase in commercial 
truck traffic will make a bad situation intolerable.  
 
It is your responsibility to the citizens and residents of the county to protect the public health, 
safety and welfare as proclaimed on the Archuleta County website. I ask that you respect this 
charge and honor all aspects of quality of life in our county, and urge you to deny the gravel 
pit application. Furthermore, it is incumbent upon you as county officials to begin a serious 



investigation into the amount of commercial truck traffic that has been allowed on Cascade 
Ave, Buttress Ave, Meadows Dr and South Pagosa Blvd as the result of previous 
irresponsible and negligent decisions, or lack of decisions, and then to initiate positive steps 
to remediate and mitigate this situation.  
 
Thank you. 
 
Howard Strahlendorf 





19 May 2016

Dear John,

First let us start with a couple of comments by Thomas Leffew, Durango area manager for 
Elam Construction, a firm hired by Archuleta County to repave Park Ave in 2009, and to chip 
seal North Pagosa Blvd and Meadows Drive in 2011. These are excerpted form the 
September 28, 2011 Pagosa Daily Post.

“Those roads were only seven or eight years old, out there.  And the condition they were in 
was horrible.  I mean, whoever built those roads originally … the paving thickness varied 
between 1 1/2 inches to 5 inches, when we did the patching.  And there were places where 
there was no road base under the existing roads, where the road is falling apart.  So I don’t 
know who or when or how it got built; it was some horrible workmanship.”

“It’s ridiculous.  There’s only 1 1/2 inches of paving in some spots, and that’s why those roads 
are falling apart.  And underneath them, the subgrade wasn’t built properly.  There were 
places, when we dug out to do the patching, you could smell the rotting roots and debris … 
you know, right underneath the roadway.”

“My understanding is that Meadows was paved seven years ago.  That kind of road should 
last 25 years, if it were built properly.”

A statement by Bill Hudson later in the article stated: “According to a 2009 press release from 
Archuleta County, the reconstruction of Park Avenue and a portion of Cloud Cap cost the 
County about $1.8 million.  That comes to about $1 million per mile of reconstructed 
roadway. Single-layer chip seal runs about $100,000 a mile — about one-tenth the cost of 
reconstruction.” (emphasis added)

Then in the follow-up article published on September 30, 2011 Ken Feyen, Archuleta County 
Public Works Director, followed with these comments regarding the situation of paved roads 
in the Pagosa Lakes region, originally developed by Fairfield Pagosa. Meadows subdivisions 
also were part of the Fairfield Pagosa developments.
 
“Some of those paved roads are anywhere from seven to ten years old, and they’ve had zero 
preventative maintenance.”

“Ideally, on a newly paved road, you would do a seal coat after three, four, five years, 
depending on weather and traffic.  Then about your seventh or eighth year, you would do a 
chip seal.  And you would alternate about every three to five years.  If you do that, your 
asphalt will last pretty much in perpetuity.”

Bill Hudson further wrote: “Laying seal coats and “chip seal” coats on badly constructed, 
poorly maintained pavement is, at best, a temporary band-aid, Mr. Feyen explains.  Yet 
even that very minimal maintenance costs us three to five times what it costs to 
maintain a typical gravel road. ….What basically needs to be done in Pagosa Lakes, it 
appears at first glance, is to rebuild all the paved roads.” (emphasis added)

One of our neighbors, knowledgeable in road construction, measured the asphalt depth on 



Meadows Drive through one of thousands of convenient cracks and found it to be 1½ inches 
thick, far below the 4 inch thickness specified by the current County Road and Bridge 
Standards for a major collector road. This verifies the impressions by Mr. Leffew and Mr. 
Feyen made 5 years ago.

So going through the mitigation plan submitted by C & J Gravel this is what we see to be the 
situation.

• By C & J's engineering calculations, the impact to S. Pagosa Blvd by their trucks will be 
45% of wear and tear by all traffic, the impact to Cascade Ave by their trucks will be 
63% of wear and tear by all traffic, the impact to County Road 500 by their trucks will 
be 62%.

• Our analysis of the county budget and Mr. Feyen's comments reveal the yearly cost to 
the county to maintain a gravel road is about $5,900 per mile and the yearly cost for a 
paved road is about 3-5X that, or up to $30,000 per mile.

• Therefore to mitigate yearly damage to S. Pagosa Blvd caused by C & J trucks would 
amount to 45% of $72,000 (2.4 miles x $30,000/mile) or $32,400/yr. To mitigate the 
damage caused to Cascade Ave (and other gravel roads) would be 63% of $5,487 
($5,900/mile x 0.93mile) or $3,457/yr.

• C & J is offering $16,447 yearly for S. Pagosa Blvd, and over a 20 year period the 
county will be shorted $319,060 for S. Pagosa ($32,400-$16,447=$15,953 x 20yr= 
$319,060).  

• C & J is offering $524 yearly for Cascade Ave, and over a 20 year period the county is 
shorted $58,660 ($3,457-$524= $2,933 x20 = $58,660) far below the needed amount. 

• County maintenance of County Rd 500 (Trujillo Rd) for 20 yr is $1,180,000 (10 miles x 
$5,900/mile x 20 yr =$1,180,000). C& J has calculated an impact factor of 62% for 
County Rd 500 (62% x $1,180,000 =$731,600). 

• No mitigation from C & J for County Rd 500 has been included in their report. In fact, 
there is no mitigation offered by C & J for the alternate route down County Road 500 
to Light Plant Road, a route that is primarily paved.  

• Combining the above-mentioned shortages for Cascade, S.Pagosa, and a portion of 
County Rd 500, the county will experience a  $1,109,440 shortfall, just for these three 
roads alone, assuming no repaving is necessary. Please be mindful that if the 
county needs to pave only one mile along any of the proposed haul routes, a cost of 
at least  $1,000,000 per mile will be incurred.  Therefore, any purported savings 
claimed by C & J Gravel are erased by the calculated shortfall in maintenance costs of 
county roads for the proposed haul route alone.

• C & J's mitigation plans call for adding gravel to Cascade Ave every 5 years and chip 
sealing S. Pagosa every 10 years, a strikingly deficient frequency and amount. As 
acknowledged by road engineering standards and stated by Mr. Feyen the requisite 
frequency is every 3 to 5 years to be beneficial in prolonging the life of the road.

• S. Pagosa Blvd is already deteriorating because of sub-standard construction. Chip 
sealing even at the preferred time intervals will be insufficient to maintain it. With 
increased heavy truck traffic it will need to completely reconstructed in a few years, 
costing the county conservatively $1million per mile and several million dollars 
totally. 

• C & J Gravel's proposal falls significantly short of the costs to mitigate projected 
deterioration to the roads they intend to use as haul routes. These figures are based 
on a 20 year average with no accounting for price increases or inflation. 



So the question is: Is Archuleta County ready to commit to this agreement with C & J Gravel 
and take on the added expense of  road maintenance that amounts to a 20-yr shortfall of 
$1,109,440 (not including the cost of the paved roads for the alternate route to Light Plant 
Road), as well as the cost of probable repaving? 

We urge county officials to closely scrutinize the numbers in the C & J proposal. As the saying 
goes: “The devil is in the details”. They are grossly inadequate and will leave the county in a 
fiscally worse situation with regard to roads than they are currently. And please also consider, 
this situation is for 20+ years, with no provision for escalating costs. This is a win-lose 
situation, with the county being the loser.

Sincerely,
Jean and Howard Strahlendorf





















 
 

 
 

May 27, 2016 
 
MEMORANDUM 
 
TO: Mr. Rob Podoll 

Podoll & Podoll, P.C. 
  
FROM: Devin C. Joslin, PE, PTOE 
  
SUBJECT: Two Rivers Gravel Pit 

Peer Review of Roadrunner Engineering, LLC. Traffic Impact Assessment 
FHU Reference No.116129-01 

 
 
Felsburg Holt & Ullevig (FHU) has investigated traffic engineering aspects of the proposed Two 
Rivers Gravel Pit that is planned to be located at 12500 County Road (CR) 500 approximately 11.5 
miles to the south of the Town of Pagosa Springs in Archuleta County, Colorado. This review 
focuses on the Two Rivers Pit Traffic Impact Assessment (TIA) that was prepared by Roadrunner 
Engineering, LLC on May 9, 2016. This edition of the report is based on 100,000 tons of aggregate 
per year. Of note, information contained in the Major Sand & Gravel Permit Application and 
preliminary traffic impact study prepared by Wasteline, Inc. on January 29, 2016 indicates an 
estimated 70,000 tons of aggregate per year. 

The TIA contains some ambiguities relative to the site-generated traffic volume levels and how 
those vehicle-trips will be distributed onto the surrounding roadway network. The recommended 
traffic impact mitigations neglect to account for any initial upgrades along the proposed respective 
haul routes, such as increasing the pavement thickness, that may be required prior to the gravel pit 
opening. It is critical that the proposed haul routes be investigated to understand whether the 
existing structural elements of each are adequate for the projected volume and types of heavy 
trucks that are planned to be used. If not designed and constructed properly from opening day, the 
road surface could deteriorate much more quickly than expected, at the risk of triggering potentially 
major repairs beyond those accounted for in the proportionate share mitigation cost calculations. 
Some key additional intersection-specific issues corresponding to intersection sight distance, peak 
hour intersection level of service and vehicle queuing analyses and truck turning paths through 
intersections along the proposed haul routes also are not addressed. These items are discussed in 
more detail at the conclusion of this memorandum. 

This peer review is formatted corresponding to specific sections that are contained within the TIA 
report. The items from each section of the TIA report that are worth pointing out for further 
clarification, revision or consideration are noted below each of the section headings within this 
memorandum. 
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Existing Conditions (Traffic Counts) 

The report improperly bases the classification of area roadways on the traffic volumes that were 
recorded for the study. Roads that had less than 400 vehicles per day (vpd) were classified as Low 
Volume Roads. However, according to Section 27.1.2 of the Archuleta County Road and Bridge 
Design Standards and Construction Specifications, road functional classifications are determined 
at the County’s discretion according to their purpose and function. Road functional classifications 
for each key roadway segment should be verified with County staff to ascertain appropriate right-
of-way, cross-sectional, lane width and other requirements. 

Existing Conditions (Accident Records) 

The crash data summary appropriately includes a review of the most recent five-year period (2011-
2015). However, no analysis beyond a basic summary of the number, type and location of crashes 
is provided. Generally, crashes occurring at intersections are reviewed separately from those 
occurring along a roadway segment. It is noted that 10 crashes occurred on a two-mile segment of 
Light Plant Road, but no effort was made to ascertain whether the frequency or severity of crashes 
along this road segment, or any other within the study area, could be considered higher than 
expected in terms of a crash rate. In addition, there is nothing included in the narrative relative to 
whether any particular crash patterns were evident. 

Speed Limit and Stopping Sight Distance 

The report refers to CR 500 as having a posted speed limit of 35 miles per hour (mph); however, 
CR 500 does not have a posted speed limit. Motorists traveling along the roadway are to follow 
Colorado basic prima facie speed limits which are 40 miles per hour (mph) for open mountain 
highways and 20 mph for narrow, winding mountain roads. A sign indicating these basic limits is 
posted along CR 500 in the southbound direction to the south of South 10th Street. 

Speed limits on other roadways that are proposed to be used as haul routes, such as Cascade 
Avenue and South Pagosa Boulevard, are not stated. 

The report also points out that advisory speed signs are posted in advance of sharp roadway 
curves. During a field visit that was conducted on May 18-19, 2016, it was noted that the only turn 
warning sign along the segment of CR 500 between the Town and the proposed gravel pit site 
access is posted in the southbound direction in advance of the sharp turn that is located to the 
south of the Transfer Center. An advisory speed for the turn is not posted, however. 

The report acknowledges that there are areas along CR 500 with deficient stopping sight distance 
and analyzes three of those particular areas. The sight distance evaluation references AASHTO 
standards, however Archuleta County standards (27.1.3.3.A.1.a) for calculating stopping sight 
distance govern. 

With respect to the limited stopping sight distance condition, the report should also verify that the 
three curves in question can accommodate vehicles traveling in both directions, without 
encroachment, for the specific types of trucks that are proposed to be used, particularly for the turn 
at MP 6.4 that is noted as having an approximate radius of 185 feet. The turn that is located to the 
south of the Transfer Center should also be examined. 

Proposed Site Uses and Trip Volumes 

The report identifies two primary proposed haul routes, being: 

 CR 500 to Cascade Avenue to South Pagosa Boulevard 
 

 CR 500 to Apache Street 
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The directional distribution of 90 percent to the north and 10 percent to the south from the 
proposed site access on CR 500 appears reasonable and is consistent with previous studies and 
information presented. 
 

South Pagosa Boulevard is noted as the primary haul route for trips oriented to/from the north and 
is estimated to handle 72 percent of the total site-generated traffic volumes. For this reason, more 
detailed information needs to be provided in the report with respect to the directional distribution of 
traffic traveling through the US Highway (US) 160/South Pagosa Boulevard intersection. As 
currently presented, it is not clear how trips will be distributed once vehicles reach US 160. 
 

It is also not clear in the report how the 18 percent of total site-generated trips oriented to/from the 
north proposing to use Apache Street within the Town of Pagosa Springs will be distributed. The 
report does not provide enough information to assess the potential traffic impacts at intersections 
within the Town. Key intersections include: 
 

 US 160 intersections with South Pagosa Boulevard, 8th Street, 6th Street and Hot Springs 
Boulevard 
 

 Apache Street intersections with 8th Street, 6th Street and Light Plant Road (CR 119) 
 

The report should provide a directional distribution figure, or additional narrative, that more clearly 
conveys the anticipated directional distribution of site-generated traffic along the proposed haul 
routes, particularly for areas that are oriented to/from the north of the site within the Town and at 
intersections along US 160 and Apache Street. 
 

The trip generation calculations contained within the report estimate the number of vehicle-trips 
expected to be added to the surrounding roadway network on a daily basis spread out, or 
averaged, over the course of an entire year. However, these annual average daily traffic (AADT) 
volumes underestimate the average daily traffic volumes that will be added along roadway 
segments when the gravel pit is operational (only 250 days per year). In addition, the report does 
not provide trip generation estimates for the AM and PM peak hours when the gravel pit is 
operational. This information is critical, particularly when analyzing potential impacts at the 
US 160/South Pagosa Springs Boulevard intersection. 
 

The report should provide a more detailed narrative and summary trip generation table that 
calculates the number of vehicle-trips that are expected to be generated based on the number of 
days per year that the gravel pit is planned to be operational. These calculations should also 
account for the increased trips resulting from crushing operations, which are stated to occur 
approximately 30 percent of the time (70-75 days per year). It would be appropriate to determine 
an overall weighted average of vehicle-trip generation for when the gravel pit is operational to be 
used in analyses. This appears to have been completed for proportionate share cost calculations. 
The report should also clearly address the anticipated duration and trip generation for the proposed 
temporary asphalt batch plant and ready-mixed concrete plant operations. 
 

ESAL Loading 

Equivalent single-axle loads (ESALs) are used as the basis for determining the proposed gravel 
pit’s proportionate share of costs for mitigating traffic impacts along the haul routes. This is an 
appropriate methodology for determining the cost sharing for the recommended roadway 
improvements, especially considering the amount of heavy truck traffic that the gravel pit will add to 
the area road system. 

A review of the ESALs, however, indicates the following limitations with the methodology that was 
used to calculate the ESAL values contained in the report: 
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1. In addition to being used to determine the proportionate share of traffic impact mitigation 
costs, ESALs should also be used to determine whether the existing gravel and asphalt 
road structural elements along the potential haul routes are sufficient, in terms of 
asphalt/base course and subbase thicknesses, to handle the anticipated increases in 
heavy truck traffic that will occur on opening day of the gravel pit. 
 

Additional gravel or an initial overlay of the asphalt roads may be required to strengthen 
the roadway structure prior to the start of gravel pit operations. If the existing road 
structure is inadequate for the projected ESAL values, the road surface could deteriorate 
much more quickly than expected, at the risk of triggering potentially major repairs, such 
as reconstruction or resealing, beyond the magnitude accounted for in the proportionate 
share mitigation cost calculations. 
 

2. In order to more thoroughly assess the adequacy of the existing asphalt/gravel road 
structures and understand the appropriate structural section that would be required for the 
anticipated volume and types of heavy truck traffic, the ESALs should be recalculated to 
account for some key parameters that are missing from the report: 
 

 The ESALs need to factor in the use of the roads as haul routes; that is, the 
calculations need to consider that trucks will be loaded when traveling in the 
northbound direction to deliver material to project sites and unloaded when returning 
to the gravel pit. The impacts of a loaded truck are greater and may not have been 
completely captured through the use of a generalized ESAL factor for each vehicle 
type. The factor that is determined for the loaded truck should be applied across 
both travel lanes. 

 

 In addition, the ESALs for the background traffic are based on existing traffic 
volumes and do not account for projected future background traffic growth during 
the 20-year design period. The ESALs used for design of the roadway and selection 
of the appropriate gravel or pavement structural section should consider future 
background traffic growth. Typically, the ESALs are calculated using estimated 
traffic volumes at the midpoint of the design period. The applicant and County 
should formulate the assumptions to be used for estimating background traffic 
growth. 

 

 Lastly, the ESALs for the background traffic need to be based on an agreed upon 
AADT for the roadways that are proposed to be used as haul routes. As currently 
calculated, the background traffic ESALs are based on one, 24-hour daily traffic 
count that was conducted in March, which is known to have lower traffic volumes 
than other times of the year in and around Pagosa Springs. Automatic Traffic 
Recorders (ATRs) that are located in La Plata County on US 160 to the west of 
Bayfield (near MP 101) and in Rio Grande County to the east of Monte Vista (near 
MP 220) indicate that average daily through traffic volumes along US 160 in March 
are between 25 and 33 percent lower than average daily traffic volumes in July (the 
highest month). Volumes along US 160 in March are between 5 and 10 percent 
lower than the AADT volume, indicating that the traffic volumes recorded on South 
Pagosa Boulevard and other haul routes may need to be adjusted. The current 
calculations also assume that weekend traffic volumes are 60 percent of weekday 
traffic volumes. Additional data is needed to substantiate this assumption, or a 
seasonal adjustment factor needs to be developed and agreed upon to factor the 
March one-day count to an AADT that accounts for fluctuations in both seasonal 
and weekday and weekend traffic volumes. 
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3. The gravel loss calculations contained in Appendix 5 of the report appear to be based on 
the same assumptions and ESAL values calculated for the proportionate share mitigation. 
Given the limitations outlined above, the gravel loss calculations should be redone once 
the ESALs are recalculated to verify the adequacy of the proposed roadway maintenance 
schedule. 

 

A geotechnical investigation, including borings, of the existing roadway structural elements for 
each haul route should be conducted and compared against the updated ESALs to determine 
whether the proposed haul routes are adequate for the level of heavy truck traffic that is anticipated 
to be added. If an initial upgrade of any of the proposed haul routes is found to be necessary, it 
should be fully funded by the applicant and completed prior to the start of gravel pit operations. 
Another aspect for the County to consider relative to initial roadway improvements along the South 
Pagosa Springs Boulevard haul route is whether paving the shoulders to keep the edge of the 
pavement from raveling is justified due to the truck volumes. 

Mitigating Impacts – Budget Costs 

The budget costs used for calculating the total cost of proposed mitigation appear reasonable; 
however, the County should thoroughly review the costs to ensure their accuracy. The County 
should also verify the proposed maintenance schedule and the years identified for completing each 
aspect of the maintenance program that are identified in the Opinion of Probable Cost. 

Projected Proportionate Costs 

For purposes of proportionate share cost calculations, the pit is assumed to be operational for a 
period of 20 years; however, information stated elsewhere in the applicant’s permit application 
indicates the gravel pit could be operational for up to 30 years. For this reason, the County’s 
acceptance of the proposed proportionate share cost calculations and recommended roadway 
maintenance program, as presented in the report, should be conditional on the gravel pit operating 
for a maximum of 20 years. Additional impacts beyond the 20-year horizon would need to be 
reassessed if gravel pit operations are planned to extend beyond this timeframe. 

Conclusions and Summary of Findings 

This section of the report provides a concise summary of the conclusions and recommendations. 
The evaluation of a few key roadway segments or intersections is missing, as highlighted below: 

Guardrail Evaluation 

Considering the increased width of heavy trucks, 
there are two areas along CR 500 where guardrail 
should be evaluated. If found to be warranted, the 
cost for the guardrail installation should be 
included in the proportionate share traffic impact 
mitigation cost calculations. Archuleta County 
design standards (27.1.6.1.A.3.) provide for 
guardrail to be considered along tangent roadway 
segments “if unusually high embankments or 
steep terrain give motorists a feeling of 
insecurity.” High embankments were noted during 
the field review near MP 7.0 and near MP 9.0. 
Near MP 9.0, CR 500 is approximately 26-feet 
wide, which is less than the 30-foot total 
cross-sectional width that is required for a 
local access road, as indicated in Table 27-3 of the Archuleta County design standards. 

CR 500 near MP 9.0 looking to the south 
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CR 500/Cascade Avenue Intersection 

Intersection sight distance at this 
intersection should be measured. A 
field review indicated that 
intersection sight distance from 
eastbound Cascade Avenue 
looking to the south along CR 500 
(for the eastbound left turn from 
STOP condition) may not be 
adequate. 

In addition, the curb radius for the 
eastbound to southbound right turn 
movement may need to be 
enlarged to accommodate the types 
of trucks that are proposed to be 
used and to ensure that the 
eastbound right turn movement can 
be made without encroachment into 
the opposing (northbound through) 
direction of travel along CR 500, 
given the potentially limited sight 
distance approaching the intersection from the south. 
 

US 160/South Pagosa Boulevard Intersection 
 

Section 2.5(5)(a) of the State of Colorado State Highway Access Code (SHAC) outlines the 
requirements for when a traffic impact study is required. Given the unique nature of the proposed 
land use and the volume and types of heavy trucks it is anticipated to add to the 
US 160/South Pagosa Boulevard intersection, it is recommended that Archuleta County refer the 
applicant’s TIA report to Region 5 of the Colorado Department of Transportation (CDOT) for review 
and comment. The following points demonstrate the need for CDOT coordination and involvement, 
particularly as it relates to this intersection that is identified as the primary haul route for areas that 
are located to the north of the gravel pit: 
 

1. As indicated in the report, a total of 72 percent of the total site-generated traffic volumes are 
anticipated to travel through the US 160/South Pagosa Boulevard intersection. A total of 
approximately 6 passenger cars, 1 single-unit truck and 38 trucks per day are projected to 
be added to this intersection (based on 250 days per year operations). This equates to 122 
passenger car equivalents when the passenger car equivalent factors are applied as 
instructed in Section 2.3(4)(e) of the SHAC. This increase to existing traffic volumes could 
affect intersection operations. 

 

2. As currently configured, the northbound to westbound and southbound to eastbound left 
turn movements through the intersection for a WB-50 design vehicle (representative of belly 
or side dump trucks that are planned to be used to haul material) encroach on vehicles that 
are stopped at the existing stop bar locations in the eastbound or westbound left turn lanes 
on US 160, respectively, as shown on Figure 1. Two WB-50 trucks would also have 
difficulty turning at the same time, which is a condition that the current traffic signal phasing 
at the intersection allows (protected-permissive left turn phasing). Two gas stations, a 
grocery store and other commercial development serving the Pagosa Lakes area along the 
north side of US 160 increase the likelihood of this condition. 

Eastbound Cascade Avenue looking to the south along CR 500 
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Figure 1 WB-50 Truck Turning Paths for Left Turns from South Pagosa Blvd onto US 160 

 
 

3. In addition, eastbound and westbound left turn movements appear difficult to complete 
concurrently if two WB-50 vehicles in opposing directions are attempting to turn, as shown 
on Figure 2. This is also a condition that the current traffic signal phasing at the intersection 
allows. The turning paths of these vehicles encroach on vehicles that are stopped at the 
existing stop bar locations for the southbound and northbound left turn lanes, respectively. 
Section 4.6 of the SHAC provides guidance with respect to access radii; however, it is 
evident that there could be potential truck turning path issues at the intersection that will 
need to be addressed with CDOT, both in terms of intersection restriping and possible 
modifications to the traffic signal phasing, depending on the level of truck turning 
movements. 

Figure 2 WB-50 Truck Turning Paths for Left Turns from US 160 onto South Pagosa Blvd 
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4. The CDOT access category for US 160 at the intersection with South Pagosa Boulevard is 
NR-A (Non-Rural Principal Highway). For this access category, left turn lanes are required 
to include deceleration length plus vehicle storage length. Intersection peak hour level of 
service and vehicle queuing analyses should be completed to determine whether the left 
turn lanes in the northbound direction and westbound direction (if site traffic is planned to 
be added to this movement) will have adequate vehicle storage length with the addition of 
the gravel pit traffic. 

 

US 160/South 8th Street Intersection 

The northbound to eastbound 
right turn and westbound to 
southbound left turn movements 
appear challenging for heavy 
trucks to complete at this 
intersection without encroaching 
into opposing traffic or stopped 
vehicles. It is unclear from the 
report whether trucks would be 
using this intersection; however, 
if used, site traffic is likely add to 
these two particular movements 
that are oriented to/from the east 
since trucks oriented to/from the 
west will favor use of the South 
Pagosa Boulevard intersection 
to access US 160. 

 
 
 

Apache Street/Light Plant Road (CR 119) Intersection 

As previously recommended, the 
report needs to clearly depict 
where trucks will be going once 
they reach Apache Street in the 
Town of Pagosa Springs. The 
Wasteline, Inc. preliminary traffic 
study indicated that trucks would 
use Light Plant Road (CR 119) 
for travel to/from US 84. The 
eastbound to southbound right 
turn movement at the Apache 
Street/Light Plant Road (CR 119) 
intersection appears problematic, 
as illustrated in the photo of the 
tight radius that is present. 
 
 
 
 

Westbound Apache Street looking to the south along Light Plant Road

Tight Curb Radius at Southeast Corner of US 160/S 8th St Intersection 
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The report should use AutoTURN® or similar software to check the truck turning paths through 
intersections that are located along the proposed haul routes. Key stakeholders (CDOT, Archuleta 
County and Town of Pagosa Springs) can then make an informed decision relative to whether 
additional improvements would be required to eliminate encroachment or turning path overlap at 
intersections. 
 

This review focuses on the Two Rivers Pit Traffic Impact Assessment (TIA) that was prepared by 
Roadrunner Engineering, LLC on May 9, 2016 and was based on 100,000 tons of aggregate per 
year. The review highlights some key issues, such as pavement design and truck turning paths, 
that are recommended to be thoroughly evaluated and analyzed to understand whether additional 
traffic impact mitigation measures beyond those identified in the applicant’s TIA report are justified. 
Subsequent analyses of these issues may trigger the need for additional conditions of approval or 
items for the applicant to address along the proposed haul routes and at specific intersections prior 
to the start of gravel pit operations. 



ADDENDUM TO THE PROJECT NARRATIVEADDENDUM TO THE PROJECT NARRATIVEADDENDUM TO THE PROJECT NARRATIVEADDENDUM TO THE PROJECT NARRATIVE 

This report addresses specific issues which the County Planning Office requested clarification regarding 

mining and affected (disturbed) land on-site. 

 

Hours of operation are proposed to be Monday – Friday 8AM-4PM, for October – March,  and Monday 

– Friday 7:30AM – 5PM and Saturday 8AM-12Noon, for April – September.  The crushing and screening 

train will be on site up to 90 calendar days per year, with a crew of 3 men. Otherwise, there will be a 

crew of two to run the scale and loader. 
 

A series of five sequential maps shows the initial phases of mining.  This varies from that originally 

approved by the state, to meet concerns of neighbors, and the mining and reclamation plans in the 

application to DRMS will be revised in accordance with DRMS rules, if this is approved by the county. 

 

In each of these drawings, existing roads are shown in red, and roads built just for the mining 

are shown in gray. The initial location of the crushing and screening train and product stockpiles 

is shown with a magenta circle about 100 yards in diameter.  The areas actually mined (each 

about 200 by 400 feet) are shown in red, with a number indicating the phase or year.  Green 

areas north and south of the plant site show where soil removed from the plant site and first 

area mined are stored: the berm to the south reduces noise, dust, and visual impact of the 

plant and traffic for neighbors. 

 

For phases (years) 2-5, red are areas mined, and the green areas are where reclamation is being 

done after mining: first by grading and replacing soil then seeding with grass. It usually takes 

several seasons to meet the standards. By the time area 5 is being mined, areas 1 and 2 are 

completely reclaimed, area 3 is well under way, and area 4 is being reclaimed. 

After this 5th phase, the plant would be moved to area 5, so that haul distances from the mining 

face are kept relatively short. Note the plant will only be present about 30-60 days/year. 

In any given year, the plant/stockpile area ia about 4 acres, and the area actually mined will be 

about 2 acres, for a total of 6 acres, about 10% of the total area to be disturbed for the life of 

the project.  About 4-8 acres will be in the process of reclamation at that same time. 

 

The next map shows the total area (green-striped with a magenta boundary; about 53 acres) on top of 

the mesa, to be mined and reclaimed over the life of the project. This is 200 feet back from the north, 

east, and south property lines.  This is also 200 feet back from the Harris Ditch, shown by the thick blue 

line, which flows UNDER the existing bridge providing access to the east bank of the San Juan and the 

mesa top.  The Diamond T. Ranch has a nonnonnonnon----exclusiveexclusiveexclusiveexclusive easement across the Constant property to access 

and maintain the Harris Ditch.   

 

As the Colorado Supreme Court has explained, a non-exclusive easement is one where the  

property owner, the Constants, are free to use the entirety of property, including the easement, 

at any time and for any reason that does not interfere with the purpose of the easement.   Lazy 

Dog Ranch v. Telluray Ranch Corp.,  965 P.2d 1229, 1238 (Colo. 1988).   Since the purpose of the 

easement is merely to allow access to maintain and operate the ditch, the Constants use of the 

property on which the easement sits, the ditch itself, and the airspace, for any activities is 

unrestricted as a matter of law provided that the use does not unreasonably interfere with the 

Diamond T’s ability to access and maintain the ditch. 



 

The easement does not prohibit, in any way, the crossing of the ditch.  Indeed, a small culvert 

has existed further down the ditch for decades, which is used for access across the ditch 

without needing to ford the ditch.  The bridge, built in 2013, meets the requirements of the 

agreement between the ditch owner and the land owner as recognized in the recent court 

hearing.   

 

The Diamond T Ranch recently attempted to block the use of the bridge to facilitate operating 

the gravel operation by seeking a temporary injunction in the District Court in and for Archuleta 

County, case number 2015CV030251.  After an all-day hearing where witnesses were called on 

behalf of the Diamond T Ranch by their Denver lawyers and rebuttal witnesses were called by 

the lawyer representing the Constants and C&J, the Court took the matter under advisement.  

On April 26, 2016, Judge Gregory Lyman issued his ruling and denied the injunction finding 

specifically that (a) there was no proof of any irreparable harm from alleged infiltration of the 

water in the ditch or nearby wells; (b) that the purpose of the easement was shown to be 

unencumbered by the unrebutted evidence at the hearing, and that (c) the Diamond T had not 

established a reasonable probability of success on the merits of its claims.   

  

The 200 foot also provides a setback of about 50 feet from the top of the cliff above the river, thus 

preserving the facade of the valley AND ensuring that water (or rock) from the mining areas does not 

flow over the cliff and into the river or ditch.   

 

Information was provided in the MLRB hearing, as well, to demonstrate that the existing ramp, 

up the hill from the bridge to the top of the ridge, also built in 2013, does not contribute runoff 

to the ditch.  As noted, the District Court reached a similar conclusion.  However, there is no 

prohibition in any easement, agreement, or state law from runoff entering the ditch from any 

part of the landowner's property.   

Swales dug and berms of the soil placed between the area being mined and the buffer zone, will 

divert and retain storm water and water used in operations, as well as any chemicals used and 

stored on-site. 

 

The next map shows that drainage. Berms in the interior of the affected area are not shown.  The 

ditches on both sides of the road up the hill, and the berm on the downhill side (an MSHA requirement) 

are shown on the next, detail drawing. 

 

The preparation of the area to be used for plant, stockpile, and loading areas, will include 

stripping of soil and stockpiling that soil so that berms are created to prevent any discharge of 

storm water from the areas; that will control at least a 24-hour, 100-year storm event (rain or 

snowmelt) and therefore, there is no physical way that surface runoff from the plant site (or 

from areas being mined) can flow over the side of the ridge, down the sides of the ramp, and 

into either the ditch or the river.  Vehicles will actually go uphill a short distance when going 

from the plant area to the top of the ramp, and then down the ramp.  As has been the case 

since 2013, runoff from the surface of the ramp will flow into the ditches along the side of the 

ramp and then down those ditches to the bottom of the ramp, near the bridge.  Most of that 

water will infiltrate or evaporate; the rest possibly may ultimately enter the ditch or the river, 

but in relatively small quantities and at low velocity, due to the configuration of the slope and 



the toe of the slope east of the ditch and river. 

 

The last map comes from the DRMS application, and shows significant permanent structures.  The 

DRMS 200-foot requirement is the standard distance that affected land is to be from those manmade 

structures without requiring special analysis and agreements.   

 

Analysis, as reviewed by DRMS, finds no potential for significant impact on permanent 

manmade structures shown on this map, either inside or outside the 200-foot buffer. 

 

The final page is a general cross-section showing the relation of the pit and the depth of nearby wells, 

and information regarding water use needed for the site and its source. Adequate water is available for 

all needs, without taking water from other users. 

 

Water rights and requirements are discussed in the original state DRMS application. Several of 

the points of objection raised by the Diamond-T Ranch to the MLRB concerned these issues. 

These issues were reviewed by both the DRMS staff and the MLRB, and deemed to be adequate.  

Once again, the Diamond T Ranch attempted this same argument in District Court, but the 

Judge, like the MLRB, did not find any evidence of any actual harm.  

  

As stated in the application, “health facilities” are portable toilets and water containers, and 

require very little water.  Calculations on dust suppression assume NO precipitation at all during 

operations and hauls, so any precipitation will reduce water needs.  The DRMS and MLRB found 

no reasonable potential for significant negative impacts on either water quality (pollution) or 

quantity of either the Harris Ditch or the San Juan River. 

 

Prepared 29 APR 2016 



Initial Mining (First Year)

C&J Gravel Products, Inc.

Two Rivers Pit

BERMS AND STOCKPILES (revegetated after building.

Plant site to be used for first 5-6 years

1



Initial Mining (Second Year)

C&J Gravel Products, Inc.

Two Rivers Pit

BERMS AND STOCKPILES (revegetated after building.

Plant site to be used for first 5-6 years

1

2



Initial Mining (Third Year)

C&J Gravel Products, Inc.

Two Rivers Pit

BERMS AND STOCKPILES (revegetated after building.

Plant site to be used for first 5-6 years

1

2

3



Initial Mining (Fourth Year)

C&J Gravel Products, Inc.

Two Rivers Pit

BERMS AND STOCKPILES (revegetated after building.

Plant site to be used for first 5-6 years

1

2

3

4



Initial Mining (Fifth Year)

C&J Gravel Products, Inc.

Two Rivers Pit

BERMS AND STOCKPILES (revegetated after building.

Plant site to be used for first 5-6 years, then relocate to the north

(to area mined in Year 5).

1

2

4

3

5



Harris Ditch Easement

C&J Gravel Products, Inc.

Two Rivers Pit

Harris Ditch

Existing

road up hill

200 feet from

EAST

side of ditch

Harris Ditch is NOT an exclusive easement.

Red roads already exist (pre-2015); black roads to be built.

Bridge already exists.

Boundary of

Affected Land



Drainage Patterns/Controls

C&J Gravel Products, Inc.

Two Rivers Pit

Harris Ditch

Existing

road up hill

Green: berm

& swale to

retain runoff

Harris Ditch is NOT an exclusive easement.

Red roads already exist (pre-2015); black roads to be built.

Bridge already exists.

Boundary of

Affected Land

Internal

Drainage

Typical

retention

basin

Crest of road

Bridge over

Harris Ditch



Drainage Detail on Road

C&J Gravel Products, Inc.

Two Rivers Pit

Harris Ditch

E

x

i

s

t

i

n

g

r

o

a

d

 

u

p

 

h

i

l

l

Green: berm

& swale to

retain runoff

Boundary of

Affected Land

Internal

Drainage

Typical

retention

basin

Crest of road

Bridge

Roadside

ditches

w/erosion

controls

Roadside

downhill

berm



Drawing/

Sheet No.

S1

SIGNIFICANT PERMANENT

STRUCTURES

showing 200-foot zone

Nathan A. Barton, PE (CO-82630)

C&J Gravel Products, Inc.

Two Rivers Pit

Prepared for C&J Gravel by and (c) WASTELINE, INC.
Date: 21 DEC 2014  By: N. Barton Rv: P. Neil

Scale: 1"=500' 40-ft contours  Source: USGS Map/Photo.

Portions SW 1/4 Sec 11, T33N, R2W, 10th PM, Archuleta

Co., CO, Pertaining to Application: Two Rivers Pit

M-2015_____  Legend: standard USGS



 

 

 

 

 

 

 

 

 

 

 

 

 

Note: Water for personal use (including hygiene) is a very tiny amount:  assuming a very HIGH 

consumption of 50 gal/person/day for a crew of 5 and 120 days, this is 30,000 gallons per year, or 8021 

CF (0.18 acre-feet) per year.  Chemical toilets use no on-site water, and this reduces total water use to 

not more than 2 gal/person/day or 1200 gallons (161 CF,    0.00368 acre-feet) per year. 

Note the above requirements are MAXIMUM for a year, based on no natural precipitation during the 

period that extraction, processing, and hauling is being done:  normal precipitation patterns greatly 

reduce the need for water for dust control; if washing is not done on site in a given year, water needs 

are still further reduced. 

Dust control for roads include all roads in use on the project site, the road (ramp) up the hill, and the 

road between the bridge and CR-500, and assumes NO use of dust-control chemicals to meet US EPA, 

CDPHE, and Tribal requirements. 

Water available comes from water already adjudicated for the Constant Pit for irrigation, to be provided 

either through a Substitute Water Supply Plan or temporary-use agreement (as determined by 

DWR/State Engineer).  However, the San Juan River in this location is not over-appropriated, and C&J 

and/or Constants can file for a new water right for surface water directly from the San Juan River.  

Although this would have lower priority than older, already existing water rights on the River,  
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1. EXECUTIVE SUMMARY 

The proposed Two Rivers Pit is approximately 12-miles south of Pagosa Springs, CO, located at 
Section 11, Township 33 North, Range 2 West, NM (10th) P.M., Archuleta County. Address for the site 
is 12500 County Road 500, Pagosa Springs, Co 81147. 

The proposed pit is situated atop ridge serviced by a private bridge spanning the San Juan River. The 
area is rural in character and sparsely populated.  

Aggregate deposits at the Two Rivers site have hardness characteristics that are generally absent 
from this region. Comparable operational pits are located a distance of over 50-miles from Pagosa 
Springs. 

Gravel demand will be market driven with primary market area centered on existing developed 
regions; i.e. Pagosa Lakes and Pagosa Springs. Gravel truck distribution has been analyzed at 90% 
northbound from the pit and 10% southbound.  Of the northbound trips, it is projected that majority of 
traffic will be towards the Pagosa Lakes region, utilizing Cascade Avenue to South Pagosa Boulevard. 
For this assessment, the trip distribution is as follows: 

 Northbound 90% 80% - South Pagosa Boulevard 

    20% - Apache Street 

 Southbound 10% 

Roadway analysis is based on 100,000 tons of aggregate material to market per year. Assuming 
aggregate hauling at 15-tons per trip, the number of truck trips equals: 37 Average Daily Trips (ADT). 
ADT values are calculated based on 365-days. It is expected that haul days will be 5 or 6 days a 
week, based on demand, weather, and pit closure days. 

Although aggregate will be available through-out the year, crushing operations are expected to be 
performed over a shorter period of time, approximately 70 to 75-days. A mobile crushing plant will be 
used to perform crushing operations, producing aggregate materials to match market demands. There 
will be increase in number of daily personnel from two individuals to 6 or 7 during crushing periods. 

Primary gravel haul routes have been identified northbound; a) CR 500 to Cascade Avenue to South 
Pagosa Boulevard, and b) CR 500 to Apache Street. Upon reaching South Pagosa Blvd. / Apache St., 
gravel trucks are expected to disperse along the network roadway system.  

Five sets of traffic counters were placed to conduct mid-week counts over a 48-hour period. 
Background traffic values were gathered using an ‘Automatic Traffic Data Recorder – produced by 
Jamar Technologies Inc’.  Traffic data was gathered from March 29 through March 30, 2016. The five 
data locations are: 

1) South Pagosa Boulevard – MP 0.1 (south of US 160) 
2) CR 500 – MP 0.1 (south of Town of Pagosa limits) 
3) CR 500 – MP 4.2 (just north of intersection with Cascade Avenue) 
4) Cascade Avenue – MP 0.9 (just west of intersect with CR 500) 
5) CR 500 – MP 11.6 (just north of Project site) 
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Existing traffic count data for each location is as follows (count date 3/30/16): 

1) 1,307 trips 
2) 452 trips 
3) 168 trips 
4) 189 trips 
5) 161 trips 

Referencing Archuleta County Road and Bride Design Standards 27.1.2.6: Low Volume Roads; low 
volume roads ‘have a design average daily traffic volume that does not exceed 400.’ Locations 3, 4, & 
5 have less than 400 trips and thereby would meet a classification of Low Volume Road. 

 Accident Records 

Accident records for Archuleta County were obtained from Colorado State Patrol. The accident data 
spanned the years 2011 – 2015. Data was aggregated for the northern haul routes; CR 500 to 
Pagosa Springs, and CR 500 to Cascade Avenue to South Pagosa Boulevard. Over the five-year 
duration, thirty-six accidents were recorded (Appendix 2). Assessing locations of multiple accidents or 
groupings, CR 119, also known as Light Plant Road, was noted as having 10-accidents in 
approximately 2-miles of roadway.  

Sight Distance 

An assessment was conducted focusing on roadway curves and possible locations of limited sight 
distance. Sight distance parameters are based on a vehicle having sufficient distance to recognize a 
hazard and perform action to stop the vehicle to avoid the hazard. Utilizing ‘horizontal sight line offset 
– HSO’, the assessment identified three locations where available sight distance is less than the 
recommended value. 

 Location Recommended HSO Actual HSO 

a) CR 500 - MP 5.8 28-ft 20-ft 
b) CR 500 – MP 6.0 24-ft 18-ft 
c) CR 500 – MP 6.4 49-ft 20-ft 
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ESAL 

The analysis period is twenty-years. Roadway impacts are evaluated utilizing 18K equivalent single 
axle loading (ESAL) procedures. Two Rivers gravel pit are estimated in order to identify proportionate 
share impacts to the roadway. 

Facility trip volumes by vehicle loading type (average 20-yr peak operations – 100,000 tons/yr)  

Vehicle Type # of trips / day (ADT) 

Car / Truck 9 trips 

Single Unit Truck 1 trips 

Dump Truck / Transport 37 trips 

Two Rivers ESAL over a 20-year period.  

Vehicle Type ESAL Factor 20-yr Trips ESAL 

Car / Truck 0.003 70,000 trips 210 

Single Unit Truck 0.249 10,000 trips 2,495 

Dump Truck / Transport 1.087 266,667 trips 289,867 

ESAL Subtotal  292,567 

Lane Factor  0.6 

Two Rivers Pit ESAL Design Total (ESAL x Lane Factor) 175,540  ESAL 

Traffic data was used to develop non-pit background traffic volumes and their associated roadway 
impacts. Weekday non-pit daily traffic S. Pagosa Blvd. value was 1,307 trips. Weekend traffic value 
was assumed to be 60% of weekday values. Daily trips adjusted to Average Daily Trips (ADT) = 1,142 
trips. Example, restating counts at South Pagosa Boulevard, the background ESAL loading is as 
follows: 

Vehicle Type (March 30, 2016) ESAL Factor 20-yr Trips ESAL 

Pass Car / Truck 0.003 8,105,178 trips 24,316 

Single Unit 0.249 25,016 trips 6,229 

Combination Unit 1.087 208,467 trips 226,603 

ESAL Subtotal  257,148 

X Lane Factor – 0.6 = ESAL Design Total 154,289 
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The Design ESAL value is used to develop surface structure to support impact loading. By applying 
the Background ESAL loading to the projected Two Rivers Pip ESAL loading, a proportionate share 
value of roadway impacts can be established to evaluate assignable mitigation costs.  

Total Roadway ESAL (20-yr), Two Rivers Pit + Background @ CR 500 92,177 
Total Roadway ESAL (20-yr), Two Rivers Pit + Background @ S. Pagosa Blvd 280,677 

Background Baseline ESAL (year 2016) @ CR 500 (at Pagosa Springs) 60,580 
Background Baseline ESAL (year 2016) @ S. Pagosa Blvd 154,289 

Percent Two Rivers gravel pit traffic impact @ CR 500  34% 
Percent Two Rivers gravel pit traffic impact @ S. Pagosa Blvd 45% 

Aggregate 

Procedures for low volume road design1 were used in assessing necessary roadway structure to 
support projected ESAL loading. Approximate structure depth = 12inches with application of ½ in of 
aggregate every 5-yrs to address gravel loss due to roadway use and maintenance.  

 
Projected Cost of Impact Mitigation 

An Opinion of Probable Cost (OPC) scenario was developed to mitigate for roadway impacts for 
assumed haul routes associated with Two Rivers Pit. Option costs are based on a 20-year operational 
duration. The costs were developed utilizing Colorado Department of Transportation Cost Data. 
Mitigation costs are identified by roadway section, i.e. asphalt or gravel, or minor improvements. 

Exhibit B reflects identified mitigation measures over a 20-year duration, based on year conducted. 
General scope is as follows: 

 Flashing warning signs at limited sight distance corners – year 2016 
 Aggregate application – ½ in application every 5-years (6-yr status on N. CR 500) 
 Chip seal of existing Asphalt – every 10-years 

Based on a production of 100,000 tons of aggregate per year, the total cost per ton of transported 
aggregate would be: 

20-Yr Roadway Impact Mitigation Cost $738,557 

20-Yr Truck Totals 133,333 trucks 

Aggregate Tons per Truck 15 Tons/truck 

 Total  $0.37/ton 

                                                           
1 AASHTO Guide for Design of Pavement Structures, Chapter 4, Low-Volume Road Design 
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2. INTRODUCTION 

The proposed Two Rivers Pit is located on County Road 500, approximately 11.5 miles south of 
Pagosa Springs. Aggregate material is planned to be mined and transported via 10-wheel or 
combination-unit trucks to Pagosa Springs and Pagosa Lakes regions of Archuleta County.  

Figure 1 is a general map showing site location. 

The intent of this study is to analyze existing traffic volumes on proposed haul routes, along with Two 
Rivers site generated trips in order to define site nexus roadway impacts. Options for mitigating these 
impacts are provided as a basis point for discussion between representatives of Archuleta County and 
C &J Gravel Products, which plans to operate the Two Rivers Pit.  

  

Two Rivers 

Gravel Pit 

Figure 1 
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3. EXISTING CONDITIONS 

The proposed Two Rivers Pit is approximately 12-miles south of Pagosa Springs, CO, located at 
Section 11, Township 33 North, Range 2 West, NM (10th) P.M., Archuleta County. Address for the site 
is 12500 County Road 500, Pagosa Springs, Co 81147. Primary land-use in the region is ranching 
and National Forest. 

Main highway arteries in Archuleta County are US Highway 160 that runs east / west and State 
Highway 84 which is align from the Town of Pagosa Springs southeast to the state line. Access from 
the highways to the Pit site is via principle roads South Pagosa Boulevard and Light Plant Road (CR 
119) south to County Road 500. CR 500 is aligned north/south. 

Town of Pagosa Springs / Pagosa Lakes are the economic centers for the region. 

County Road 500 is primarily an aggregate roadway with the first mile leaving Town of Pagosa 
Springs being asphalt.  

Photo 1 is a view of CR 500, adjacent to the intersection with Cascade Avenue: 

Photo 1 – CR 500 looking south 
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Figure 2 provides a limited summary of roadways serving the Two Rivers Pit. 

Figure 2 

Traffic Counts 

Traffic counts were utilized for developing baseline characteristics of roadways serving the Pit site. 
Traffic data was gathered using an ‘Automatic Traffic Data Recorder – produced by Jamar 
Technologies Inc’ 

Five sets of traffic counters were placed to conduct mid-week counts over a 48-hour period. Traffic 
data was gathered from March 29 through March 30, 2016. The five data locations are: 

1) Data Pt 1: South Pagosa Boulevard – MP 0.1 (south of US 160) 
2) Data Pt 2: CR 500 – MP 0.1 (south of Town of Pagosa limits) 
3) Data Pt 3: CR 500 – MP 4.2 (just north of intersection with Cascade Avenue) 
4) Data Pt 4: Cascade Avenue – MP 0.9 (just west of intersect with CR 500) 
5) Data Pt 5: CR 500 – MP 11.6 (just north of Project site) 

Existing traffic count data for each location is as follows (count date 3/30/16): 

1) 1,307 trips 
2) 452 trips 
3) 168 trips 
4) 189 trips 
5) 161 trips 

Referencing Archuleta County Road and Bride Design Standards 27.1.2.6: Low Volume Roads; low 
volume roads ‘have a design average daily traffic volume that does not exceed 400.’ Locations 3, 4, & 
5 have less than 400 trips and thereby would meet a classification of Low Volume Road. 

C&J Gravel ‐ Archuleta County Facility 3/21/2106

Road Description Location Range BP Range EP Surface Width (ft) Shoulders ‐ ea (ft) Comment(s)

S. Pagosa

Data Pt 1 MP 0.1 Asphalt 32 3 Paved shoulders

MP 0.0 MP 3.4 Asphalt 24 2 Gravel shoulders

MP 3.4 MP 4.9 Gravel 28

Cascade

Data Pt 4 MP 0.9 Gravel 26

MP 0.0 MP 0.9 Gravel 21 ‐ 26 Rework Buttress & Cascade int, Rework Cascade & Truillo int

Truillo / CR 500

Data Pt 2 MP 0.1 Asphalt 23 1 Gravel shoulders

Data Pt 3 MP 4.2 Gravel 26

Data Pt 5 MP 11.6 Gravel 21 Project

Truillo / CR 500 Bridge is 1.5 mile south of project

FS 629 Gravel 26

Landfill MP 8.6

MP 6.3 MP 6.4 Limited Sight Distance ‐ House on knoll adjacent to road at MP 6.3

MP 5.8 Limited Sight Distance

MP 1.5 Limited Sight Distance ‐ Transfer Station. Installing Water Line
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Figure 3 

Utilizing HSO, the available sight-distance at three locations is less than the recommended value. 

 Location Recommended HSO Actual HSO 

a) CR 500 - MP 5.8 28-ft 20-ft 
b) CR 500 – MP 6.0 24-ft 18-ft 
c) CR 500 – MP 6.4 49-ft 20-ft 

Appendix 3 includes two exhibits noting the limited sight locations and corresponding HSO. 
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5. PROPOSED SITE USES AND TRIP VOLUMES 

The Two Rivers Pit is situated atop ridge serviced by a private bridge spanning the San Juan River. 
The area is rural in character and sparsely populated.  

Aggregate deposits at the Two Rivers site have hardness characteristics that are generally absent 
from this region. Comparable operational pits are located a distance of over 50-miles from Pagosa 
Springs. 

Primary gravel haul routes have been identified northbound; a) CR 500 to Cascade Avenue to South 
Pagosa Boulevard, and b) CR 500 to Apache Street. Upon reaching South Pagosa Blvd. / Apache St., 
gravel trucks are expected to disperse along the network roadway system.  

Gravel demand will be market driven with primary market area centered on existing developed 
regions; i.e. Pagosa Lakes and Pagosa Springs. Gravel truck distribution has been analyzed at 90% 
northbound from the pit and 10% southbound.  Of the northbound trips, it is projected that majority of 
traffic will be towards the Pagosa Lakes region, utilizing Cascade Avenue to South Pagosa Boulevard. 
For this assessment, the trip distribution is as follows: 

 Northbound 90% 80% - South Pagosa Boulevard 

    20% - Apache Street 

 Southbound 10% 

Roadway analysis is based on 100,000 tons of aggregate material to market per year. Assuming 
aggregate hauling at 15-tons per trip, the number of truck trips equals: 37 Average Daily Trips (ADT). 
ADT values are calculated based on 365-days. It is expected that haul days will be 5 or 6 days a 
week, based on demand, weather, and pit closure days. 

Although aggregate will be available through-out the year, crushing operations are expected to be 
performed over a shorter period of time, approximately 70 to 75-days. A mobile crushing plant will be 
used to perform crushing operations, producing aggregate materials to match market demands. There 
will be increase in number of daily personnel from two individuals to 6 or 7 during crushing periods. 

Projected total of Pit generated trips = haul trucks + service trucks + personnel = 37+1+9 = 47 ADT  

6. ESAL LOADING 

Load Equivalency Factors 

Load equivalency factors, such as equivalent single-axle loads (ESAL), measure the relative effects of 
different types of loadings on pavement. By convention, an 18,000-pound single axle equals 1.0 
ESAL.  The ESAL values for other axles express their effect on pavement wear relative to the 18,000-
pound single axle. Calculating the number of ESALs for each axle and adding the ESALs to obtain the 
total ESAL for the vehicle can estimate the effect of a given vehicle on pavements.  For example, if 
the equivalent single axle load on a given vehicle is 3.0 ESALs, then one pass by the vehicle has the 
same effect on that pavement as three passes by an 18,000-pound single axle. The rough 
approximate ESAL relationship between passenger cars and semi-trucks: 

 1 semi-truck = 360 passenger cars 
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Axle Loadings 

Generally, highway pavements are stressed by axle and axle group loads directly in contact with the 
pavement rather than by the gross vehicle weight (GVW).  The axle loads are determined utilizing the 
GVW, number and types of axles, and the spacing between the axles.  Pavement wear increases 
sharply with increased axle loadings.  The relationship is not linear.  Data indicates that 100 trips 
across a paved surface by a 20,000-pound axle would have the same effect on pavement life as 150 
passes by an 18,000-pound axle. 

The following are flexible pavement factors utilized in this study to evaluate the loading impacts due to 
the product hauling and operation of the Two Rivers Pit: 

Roadway impacts associated with the Two Rivers Pit operations have been calculated based on 
number of haul loads, and the number of days the Pit is in operation.  The number of days per year 
the Pit transports aggregate product is based on market factors and assumed to be equal to 250 (50 
weeks x 5 days per week). Haul loads totals are based on information provided by C&J Gravel 
Products, Inc. Equivalent Single Axle Loading (ESAL) values are based a twenty-year operating 
period. Site generated trips volumes are as follows:  

Vehicle Type # of trips per day 

Car / Truck 9 ADT 

Water / Single Unit Truck 1 ADT 

Aggregate Transports 37 ADT 

Vehicle Type ESAL Factor 

Passenger Car / Pickup Truck 0.0003 

Single Unit Truck 0.249 

Combination Unit Truck 1.087 

In order to define proportional share of Two Rivers Pit operations as it relates to trip volumes on CR 
500, roadway loading of background traffic was first identified. The baseline trips are the background 
traffic independent of the Pit generated trips. Total roadway loading is the sum of background loading 
plus year Pit operations. The proportional share has been calculated by taking the Two Rivers 20-
Year ESAL and dividing this value by the sum of 20-Year background and Pit loading. Note that Pit 
traffic reflects directional distribution. 

Example: 

Table 1 reflects year 20-Yr Pit loading by lane (S. Pagosa Blvd)  –  126,389 18-Kip ESAL 

Table 2 reflects year Baseline loading by lane (S. Pagosa Blvd) –  154,289 18-Kip ESAL 

Percent of roadway impacts allocated to Two Rivers Pit (S. Pagosa Blvd)  45% 
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Table 1 

Base Values

Plant Operation Study Duration 20 Years

Yearly Number of Operational Days 250 Days (50 weeks a year / 5 days a week)

Yearly Crushing Operational Days 75 Days

Yearly Tons of Aggregate 100,000  tons

AverageTons per Truck 15 cyds

Total Trips ADT

Support Trucking (c) 0 0 -              -              

Gravel Transports (d) 27 53 13,333         266,667       37         

Fuel Truck, Water Truck (b) 1 2 500              10,000         1           

# of workers # of trips per 
worker (avg 4 trips 

per day)

Pass Car / Truck (Typ Ops) (a) 2 8 2000 40,000         5           

Pass Car / Truck (Crushing) (a') 5 20 1500 30,000         4           

(Pass Car / Truck volumes account for the following employee summary) Total ADT 47         trips
Salesman/Operator 1 Typ Ops

General Labor 1 Typ Ops

Forman 1 Crushing
Operator 2 Crushing

General Labor 2 Crushing

(Flexible Pavement)

18 Kip equivalency Factors Factor ESAL

Pass Car / Truck (a) 0.003 x 70,000 = 210

Single Unit (6 Wheel) (b) 0.249 x 10,000          = 2,490

Combination Unit / Dump Truck (d) 1.087 x 266,667 = 289,867

Lane Factor

2 lane (CDOT Pavement Design Manual - Table C-2) 0.6

18 Kip ESAL Design Loading 175,540

S Pagosa - Percent of Loading 72% 18K ESAL Load 126,389

CR 500 N - Percent of Loading 18% 18K ESAL Load 31,597

CR 500 N of Project - Percent of Loading 90% 18K ESAL Load 157,986

CR 500 S of Project - Percent of Loading 10% 18K ESAL Load 17,554

% of Total Impact (a/(a+b)) @ S. Pagosa Blvd 45%
% of Total Impact (a/(a+b)) @ CR 500 near Pagosa Springs 34%

% of Total Impact (a/(a+b)) @ Cascade Avenue 63%
% of Total Impact (a/(a+b)) @ CR 500 S of Cascade Avenue 62%

Total Impacts (Pit + Background) @ S. Pagosa Blvd 280,677 20-yr ESAL
Total Impacts (Pit + Background) @ CR 500 92,177 20-yr ESAL

# of trips over 
evaluation 
duration

Trips per 
Year (250 

days of 
operation per 

year)

Vehicle 
Type 

(surface 
loading)

Vehicle 
Type 

(surface 
loading)

ESAL CALCULATIONS
C & J SAND AND GRAVEL -TWO RIVERS PIT, ARCHULETA COUNTY

County Road 500

Product Load 
per day 

(average)

Trips per 
Year (2 trips 

per load)

Trips per 
Study 

duration (20-
years)
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Background ESAL calculation (S. Pagosa Blvd) 

 

Table 2 

Appendix 4 provides ESAL Calculation Design worksheets for the Site and following road sections: 

1) Two Rivers Pit 
2) South Pagosa Boulevard 
3) CR 500 @ Pagosa Springs 
4) Cascade Avenue 
5) CR 500 – south of Cascade Avenue 

 
  

Base Values
# of days per 

year
# of trips per 

year

Study Duration 20 Years

Weekday Count (data from counters) 1307 trips 250 326750

Weekend and Holiday Count (assume 60% of Weekday) 784 trips 115 90183

Identify Background Trips ADT

Pass Car / Truck (i) 97.2% 405259 405259 8105177.52 1,110    

Single Unit (includes mixers) (ii) 0.3% 1251 1251 25015.98 3           

Combination Unit (iii) 2.5% 10423 10423 208466.5 29         

(Flexible Pavement) Total ADT 1,142    trips

18 Kip equivalency Factors Factor Background ESAL

Pass Car / Truck (a) 0.003 x 8,105,178 = 24,316

Single Unit (b) 0.249 x 25,016 = 6,229

Combination Unit (d) 1.087 x 208,467 = 226,603

Lane Factor

2 lane (CDOT Pavement Design Manual - Table C-2) 0.6

18 Kip ESAL Design Loading 154,289

Vehicle 
Type 

(surface 
loading)

# of trips over 
evaluation 
duration

ESAL CALCULATIONS
BACKGROUND TRAFFIC
South Pagosa Boulevard

Vehicle 
Type (by 
vehicle 
length) % of trips

Gross Trips 
per Year

Net 
Background 

Trips per year

Net Background 
Trips per Study 

Duration (20-yrs)
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Low-Volume Road Pavement Design Analysis to support Two Rivers Operations 

Roadway loading by Two Rivers Pit operations was evaluated based on aggregate-surface design 
parameters. Appendix 4 provides back-up to the analysis findings of an approximate 12-inch 
aggregate depth would support the Pit ESAL loading. Gravel loss projected value is ½-inch every 5-
years. 

For section of roadway that has pavement, it is assumed that a chip-seal application would be applied 
every 10-years.  

7. MITIGATING IMPACTS – BUDGET COSTS 

Budget costs for mitigating the roadway impacts associated with the Two Rivers Pit operations are as 
follows: 

Aggregate replacement (on aggregate road segments) $15 / ton, every 5-years 

Chip seal (on paved road segments) $100,000 / mile, every 10-years 

Addressing the CR 500 limited sight distance between mile-points 5.8-6.4, safety could be improved 
with the installation of flashing ‘Limited Sight Distance’ signs. This option would be to install the signs 
just prior to the roadway location of limited sight, such that the signs would flash if opposing traffic was 
beyond the approaching sight line. 

Cost for flashing signs is estimated at: $25,000 

8. PROJECTED PROPORTIONATE COSTS 

Appendix 5 of the reports outlines a 20-year assumed roadway improvement plan to mitigate impacts 
associated with the Two Rivers Pit. Mitigation costs reflect a proportionate share based on percent 
loading; i.e., background vs. Pit. The summary of roadways and proportionate share is as follows: 

1) Pit @ S. Pagosa Blvd 45% 
2) Pit @ CR 500 near Pagosa Springs 34% 
3) Pit @ Cascade Avenue 63% 
4) Pit @ CR 500 south of Cascade Avenue 62% 

In evaluating impacts and assigning mitigation costs, it is helpful to evaluate based on per unit costs. 
For this assessment the mitigation cost per ton of material is provide as follows: 

Average marketed tons per year 100,000 tons 

Assessment duration of Study 20-years 

OPC – reflects proportionate share cost $738,557 

Cost per ton = $738,557 / (100,000 tons x 20-yrs)   = $0.37 / ton 
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9. CONCLUSIONS AND SUMMARY OF FINDINGS 

Specific findings of the report are as follows: 

 Install flashing ‘Limited Sight Distance’ signs to advise of roadway curves with limit sight distance. 

 Study is based on the Two Rivers Pit operations of 100,000 tons/year. Operations 5-days per 
week, 50-weeks per year over 20-year period. 

 The Two Rivers Pit operation is projected to generate 47 ADT (breakout – 9 passenger/truck, 1 
single axle loading, & 37 transport dump-trucks).  

 The single lane 20-year ESALs total associated with operating the Two Rivers Pit operations = 
175,540 18Kip loads. 

 Mitigation of roadway impacts: 

o ½ inch of aggregate every 5-years (aggregate road segments) 

o Chip seal roadway every 10-years (paved road segments) 

 Opinion of Probable Cost (OPC) for mitigating impacts associated with Two Rivers Pit operations 
are: 

o Mitigation cost per ton of transported aggregate = $0.37 / ton of aggregate 

TECHNICAL MANUALS AND PUBLIC DATA UTILIZED IN TRAFFIC STUDY 

 AASHTO’s A Policy on Geometric Design of Highways and Streets (6th – Edition, 2011) 

 AASHTO’s Guide for Design of Pavement Structures (1993) 

 Archuleta County – Road and Bridge Design Standards (November 2005) 

 Colorado Highway Patrol Accident Traffic Data – Archuleta County (2011 - 2015) 
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Site Code: 1
Station ID: 1

S. PAGOSA BLVD S/O US 160
S. PAGOSA BLVD S/O US 160

 

All Traffic Data Services, Inc
9660 W 44th Ave

Wheat Ridge,CO 80033
www.alltrafficdata.net

 
NB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

03/29/16 0 2 0 0 0 0 0 0 0 0 0 0 0 2
01:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 4 0 0 0 0 0 0 0 0 0 0 0 4

06:00 1 8 0 0 0 0 0 0 0 0 0 0 0 9
07:00 0 31 2 0 0 1 0 0 0 0 0 0 0 34
08:00 1 35 6 0 0 0 0 0 0 0 0 0 0 42

09:00 0 46 4 0 0 0 0 0 1 0 0 0 0 51

10:00 1 44 12 0 0 2 0 0 0 0 0 0 0 59
11:00 0 42 9 0 2 1 0 0 0 0 0 0 0 54

12 PM 1 49 12 0 1 2 0 0 0 0 0 0 0 65

13:00 0 58 9 0 2 1 0 0 0 0 0 0 0 70
14:00 0 32 1 0 0 1 0 0 0 0 0 0 0 34

15:00 3 33 6 0 1 1 0 0 0 0 0 0 0 44
16:00 0 33 8 0 1 0 0 0 0 0 0 0 0 42
17:00 0 26 3 0 1 0 0 0 0 0 0 0 0 30
18:00 0 21 4 0 0 0 0 0 0 0 0 0 0 25
19:00 0 14 1 0 0 0 0 0 0 0 0 0 0 15
20:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21:00 0 4 0 0 0 0 0 0 0 0 0 0 0 4
22:00 0 4 0 0 0 0 0 0 0 0 0 0 0 4
23:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
Total 7 489 77 0 8 9 0 0 1 0 0 0 0 591

Percent 1.2% 82.7% 13.0% 0.0% 1.4% 1.5% 0.0% 0.0% 0.2% 0.0% 0.0% 0.0% 0.0%  
AM Peak 06:00 09:00 10:00  11:00 10:00   09:00     10:00

Vol. 1 46 12  2 2   1     59
PM Peak 15:00 13:00 12:00  13:00 12:00        13:00

Vol. 3 58 12  2 2        70
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Site Code: 1
Station ID: 1

S. PAGOSA BLVD S/O US 160
S. PAGOSA BLVD S/O US 160

 

All Traffic Data Services, Inc
9660 W 44th Ave

Wheat Ridge,CO 80033
www.alltrafficdata.net

 
NB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

03/30/16 0 1 0 0 0 0 0 0 0 0 0 0 0 1
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1

05:00 1 2 0 0 0 0 0 0 0 0 0 0 0 3
06:00 1 11 0 0 0 0 0 0 0 0 0 0 0 12
07:00 0 35 2 0 0 0 0 0 0 0 0 0 0 37

08:00 0 52 8 0 0 0 0 0 0 0 0 0 0 60

09:00 1 38 9 0 0 0 0 0 0 0 0 0 0 48
10:00 0 43 6 0 0 0 0 0 0 0 0 0 0 49

11:00 0 52 8 0 0 1 0 0 1 0 0 0 0 62
12 PM 0 55 12 0 0 0 0 0 0 0 0 0 0 67
13:00 0 49 5 0 2 0 0 0 0 0 0 0 0 56
14:00 0 38 6 0 1 0 0 0 0 0 0 0 0 45

15:00 1 43 13 0 0 0 0 0 1 0 0 0 0 58
16:00 0 39 13 0 1 0 0 0 1 0 0 0 0 54
17:00 0 24 3 0 2 0 0 0 0 0 0 0 0 29
18:00 0 19 6 0 0 0 0 0 0 0 0 0 0 25
19:00 0 14 2 0 0 0 0 0 0 0 0 0 0 16
20:00 1 7 0 0 0 0 0 0 1 0 0 0 0 9
21:00 0 4 0 0 0 0 0 0 0 0 0 0 0 4
22:00 0 3 0 0 0 0 0 0 0 0 0 0 0 3
23:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
Total 5 532 93 0 6 1 0 0 4 0 0 0 0 641

Percent 0.8% 83.0% 14.5% 0.0% 0.9% 0.2% 0.0% 0.0% 0.6% 0.0% 0.0% 0.0% 0.0%  
AM Peak 05:00 08:00 09:00   11:00   11:00     11:00

Vol. 1 52 9   1   1     62
PM Peak 15:00 12:00 15:00  13:00    15:00     12:00

Vol. 1 55 13  2    1     67
  

Grand
Total

12 1021 170 0 14 10 0 0 5 0 0 0 0 1232

Percent 1.0% 82.9% 13.8% 0.0% 1.1% 0.8% 0.0% 0.0% 0.4% 0.0% 0.0% 0.0% 0.0%  
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Site Code: 1
Station ID: 1

S. PAGOSA BLVD S/O US 160
S. PAGOSA BLVD S/O US 160

 

All Traffic Data Services, Inc
9660 W 44th Ave

Wheat Ridge,CO 80033
www.alltrafficdata.net

 
SB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

03/29/16 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:00 0 2 0 0 0 1 0 0 0 0 0 0 0 3
07:00 0 25 5 0 0 0 0 0 0 0 0 0 0 30

08:00 0 34 16 0 0 1 0 1 0 0 0 0 0 52

09:00 0 45 14 0 0 1 0 1 0 0 0 0 0 61
10:00 0 30 13 0 0 2 0 0 0 0 0 0 0 45

11:00 0 41 9 0 1 1 0 0 0 0 0 0 0 52

12 PM 1 48 14 0 1 1 0 0 0 0 0 0 0 65
13:00 0 46 11 0 0 1 0 0 0 0 0 0 0 58

14:00 0 23 12 0 0 2 0 0 0 0 0 0 0 37
15:00 1 29 14 0 1 0 0 0 0 0 0 0 0 45
16:00 0 37 6 0 0 0 0 0 0 0 0 0 0 43
17:00 0 48 10 0 0 0 0 0 0 0 0 0 0 58

18:00 0 31 6 0 0 0 0 0 1 0 0 0 0 38
19:00 0 13 5 0 0 0 0 0 0 0 0 0 0 18
20:00 0 6 3 0 0 0 0 0 0 0 0 0 0 9
21:00 0 10 2 0 0 0 0 0 0 0 0 0 0 12
22:00 0 5 1 0 0 0 0 0 0 0 0 0 0 6
23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 2 474 141 0 3 10 0 2 1 0 0 0 0 633

Percent 0.3% 74.9% 22.3% 0.0% 0.5% 1.6% 0.0% 0.3% 0.2% 0.0% 0.0% 0.0% 0.0%  
AM Peak  09:00 08:00  11:00 10:00  08:00      09:00

Vol.  45 16  1 2  1      61
PM Peak 12:00 12:00 12:00  12:00 14:00   18:00     12:00

Vol. 1 48 14  1 2   1     65
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Site Code: 1
Station ID: 1

S. PAGOSA BLVD S/O US 160
S. PAGOSA BLVD S/O US 160

 

All Traffic Data Services, Inc
9660 W 44th Ave

Wheat Ridge,CO 80033
www.alltrafficdata.net

 
SB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

03/30/16 0 2 0 0 0 0 0 0 0 0 0 0 0 2
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:00 0 7 1 0 0 0 0 0 0 0 0 0 0 8

07:00 0 21 7 0 2 1 0 0 0 0 0 0 0 31
08:00 0 32 17 0 1 0 0 0 0 0 0 0 0 50

09:00 0 27 18 0 2 0 0 0 1 0 0 0 0 48
10:00 0 35 13 0 0 1 0 0 0 0 0 0 0 49

11:00 0 51 18 0 1 0 0 0 0 0 0 0 0 70
12 PM 0 54 14 0 1 0 0 0 0 0 0 0 0 69
13:00 0 47 17 0 2 0 0 0 0 0 0 0 0 66

14:00 0 34 8 0 0 0 0 0 1 0 0 0 0 43

15:00 1 37 15 0 3 0 0 0 0 0 0 0 0 56
16:00 0 44 12 0 0 0 0 0 0 0 0 0 0 56
17:00 1 35 13 0 0 0 0 0 1 0 0 0 0 50
18:00 0 25 2 0 0 0 0 0 0 0 0 0 0 27
19:00 0 18 3 0 0 0 0 0 0 0 0 0 0 21
20:00 0 10 3 0 0 0 0 0 0 0 0 0 0 13
21:00 0 3 1 0 0 0 0 0 0 0 0 0 0 4
22:00 0 9 0 0 0 0 0 0 0 0 0 0 0 9
23:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
Total 2 493 162 0 12 2 0 0 3 0 0 0 0 674

Percent 0.3% 73.1% 24.0% 0.0% 1.8% 0.3% 0.0% 0.0% 0.4% 0.0% 0.0% 0.0% 0.0%  
AM Peak  11:00 09:00  07:00 07:00   09:00     11:00

Vol.  51 18  2 1   1     70
PM Peak 15:00 12:00 13:00  15:00    14:00     12:00

Vol. 1 54 17  3    1     69
  

Grand
Total

4 967 303 0 15 12 0 2 4 0 0 0 0 1307

Percent 0.3% 74.0% 23.2% 0.0% 1.1% 0.9% 0.0% 0.2% 0.3% 0.0% 0.0% 0.0% 0.0%  
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Site Code: 2
Station ID: 2

CR 500 S/O S. 10TH ST.
CR 500 S/O S. 10TH ST.

 

All Traffic Data Services, Inc
9660 W 44th Ave

Wheat Ridge,CO 80033
www.alltrafficdata.net

 
NB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

03/29/16 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
02:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
05:00 0 1 1 0 0 1 0 0 0 0 0 0 0 3
06:00 0 3 0 0 0 0 0 0 0 0 0 0 0 3

07:00 0 21 2 0 1 0 0 0 0 0 0 0 0 24
08:00 0 10 4 0 0 0 0 0 0 0 0 0 0 14

09:00 0 16 2 0 0 2 0 0 0 0 0 0 0 20

10:00 0 25 3 0 0 0 0 0 0 0 0 0 0 28

11:00 0 20 7 0 0 2 0 0 0 0 0 0 0 29
12 PM 1 15 3 0 0 0 0 0 0 0 0 0 0 19

13:00 0 19 10 0 0 1 0 0 0 0 0 0 0 30
14:00 0 15 4 0 0 0 0 0 0 0 0 0 0 19
15:00 0 15 4 0 0 0 0 0 0 0 0 0 0 19
16:00 0 14 3 0 0 0 0 0 0 0 0 0 0 17

17:00 1 8 1 0 2 0 0 0 0 0 0 0 0 12
18:00 0 14 0 0 0 0 0 0 0 0 0 0 0 14
19:00 0 5 0 0 0 0 0 0 0 0 0 0 0 5
20:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
21:00 0 3 1 0 0 0 0 0 0 0 0 0 0 4
22:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 2 210 45 0 3 6 0 0 0 0 0 0 0 266

Percent 0.8% 78.9% 16.9% 0.0% 1.1% 2.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%  
AM Peak  10:00 11:00  07:00 09:00        11:00

Vol.  25 7  1 2        29
PM Peak 12:00 13:00 13:00  17:00 13:00        13:00

Vol. 1 19 10  2 1        30



Page 2 
  
 
 

 
Site Code: 2
Station ID: 2

CR 500 S/O S. 10TH ST.
CR 500 S/O S. 10TH ST.

 

All Traffic Data Services, Inc
9660 W 44th Ave

Wheat Ridge,CO 80033
www.alltrafficdata.net

 
NB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

03/30/16 0 1 0 0 0 0 0 0 0 0 0 0 0 1
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
03:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1

04:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1
05:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
06:00 0 3 0 0 0 0 0 0 0 0 0 0 0 3

07:00 0 18 5 0 1 0 0 0 0 0 0 0 0 24
08:00 0 16 2 0 0 1 0 0 0 0 0 0 0 19
09:00 0 13 3 0 0 0 0 0 0 0 0 0 0 16

10:00 0 20 2 0 0 0 0 0 0 0 0 0 0 22
11:00 0 12 5 0 1 0 0 0 0 0 0 0 0 18

12 PM 0 16 2 0 1 0 0 0 0 0 0 0 0 19
13:00 0 15 3 0 0 0 0 0 0 0 0 0 0 18
14:00 0 10 3 0 0 0 0 0 0 0 0 0 0 13

15:00 0 17 5 0 0 0 0 0 0 0 0 0 0 22
16:00 0 17 3 0 0 0 0 0 0 0 0 0 0 20

17:00 0 12 7 0 2 0 0 0 1 0 0 0 0 22

18:00 1 7 1 0 0 0 0 0 0 0 0 0 0 9
19:00 0 3 1 0 0 0 0 0 0 0 0 0 0 4
20:00 0 3 0 0 0 0 0 0 0 0 0 0 0 3
21:00 0 3 1 0 0 0 0 0 0 0 0 0 0 4
22:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 1 190 43 0 6 1 0 0 1 0 0 0 0 242

Percent 0.4% 78.5% 17.8% 0.0% 2.5% 0.4% 0.0% 0.0% 0.4% 0.0% 0.0% 0.0% 0.0%  
AM Peak  10:00 07:00  04:00 08:00        07:00

Vol.  20 5  1 1        24
PM Peak 18:00 15:00 17:00  17:00    17:00     15:00

Vol. 1 17 7  2    1     22
  

Grand
Total

3 400 88 0 9 7 0 0 1 0 0 0 0 508

Percent 0.6% 78.7% 17.3% 0.0% 1.8% 1.4% 0.0% 0.0% 0.2% 0.0% 0.0% 0.0% 0.0%  
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Site Code: 2
Station ID: 2

CR 500 S/O S. 10TH ST.
CR 500 S/O S. 10TH ST.

 

All Traffic Data Services, Inc
9660 W 44th Ave

Wheat Ridge,CO 80033
www.alltrafficdata.net

 
SB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

03/29/16 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 1 1 0 0 0 0 0 0 0 0 0 0 2
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:00 0 2 0 0 1 0 0 0 0 0 0 0 0 3
06:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
07:00 0 8 4 0 0 1 0 0 0 0 0 0 0 13
08:00 0 9 4 0 0 1 0 0 0 0 0 0 0 14

09:00 0 15 3 1 0 0 0 0 0 0 0 0 0 19

10:00 0 13 7 0 0 2 0 0 0 0 0 0 0 22

11:00 0 13 10 0 1 1 0 0 0 0 0 0 0 25
12 PM 0 10 6 0 4 1 0 0 0 0 0 0 0 21

13:00 0 15 7 0 1 0 0 0 0 0 0 0 0 23
14:00 0 9 5 0 1 0 0 0 0 0 0 0 0 15

15:00 0 19 5 0 1 0 0 0 0 0 0 0 0 25
16:00 0 15 3 0 0 0 0 0 0 0 0 0 0 18
17:00 0 10 2 0 1 0 0 0 0 0 0 0 0 13
18:00 0 8 0 0 0 0 0 0 0 0 0 0 0 8
19:00 0 2 1 0 0 0 0 0 0 0 0 0 0 3
20:00 0 6 0 0 0 0 0 0 0 0 0 0 0 6
21:00 0 5 1 0 0 0 0 0 0 0 0 0 0 6
22:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 163 59 1 10 6 0 0 0 0 0 0 0 239

Percent 0.0% 68.2% 24.7% 0.4% 4.2% 2.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%  
AM Peak  09:00 11:00 09:00 05:00 10:00        11:00

Vol.  15 10 1 1 2        25
PM Peak  15:00 13:00  12:00 12:00        15:00

Vol.  19 7  4 1        25
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Site Code: 2
Station ID: 2

CR 500 S/O S. 10TH ST.
CR 500 S/O S. 10TH ST.

 

All Traffic Data Services, Inc
9660 W 44th Ave

Wheat Ridge,CO 80033
www.alltrafficdata.net

 
SB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

03/30/16 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 1 1 0 0 0 0 0 0 0 0 0 0 2
02:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
03:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
04:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
05:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 0 2 1 0 1 0 0 0 0 0 0 0 0 4
07:00 0 3 2 0 0 0 0 0 0 0 0 0 0 5
08:00 0 8 0 0 1 0 0 0 0 0 0 0 0 9
09:00 0 8 2 0 0 0 0 0 0 0 0 0 0 10

10:00 0 17 3 0 1 0 0 0 0 0 0 0 0 21
11:00 0 11 2 0 0 0 0 0 0 0 0 0 0 13

12 PM 0 10 4 0 3 0 0 0 0 0 0 0 0 17
13:00 0 14 3 0 0 0 0 0 0 0 0 0 0 17

14:00 0 9 6 0 1 0 0 0 0 0 0 0 0 16
15:00 0 14 6 0 0 0 0 0 0 0 0 0 0 20
16:00 0 12 6 0 1 0 0 0 0 0 0 0 0 19

17:00 1 17 5 0 0 1 0 0 0 0 0 0 0 24
18:00 0 6 2 0 0 0 0 0 0 0 0 0 0 8

19:00 0 5 2 0 0 0 0 0 1 0 0 0 0 8
20:00 0 4 1 0 0 0 0 0 0 0 0 0 0 5
21:00 0 8 0 0 0 0 0 0 0 0 0 0 0 8
22:00 0 2 1 0 0 0 0 0 0 0 0 0 0 3
23:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1
Total 1 154 48 0 8 1 0 0 1 0 0 0 0 213

Percent 0.5% 72.3% 22.5% 0.0% 3.8% 0.5% 0.0% 0.0% 0.5% 0.0% 0.0% 0.0% 0.0%  
AM Peak  10:00 10:00  06:00         10:00

Vol.  17 3  1         21
PM Peak 17:00 17:00 14:00  12:00 17:00   19:00     17:00

Vol. 1 17 6  3 1   1     24
  

Grand
Total

1 317 107 1 18 7 0 0 1 0 0 0 0 452

Percent 0.2% 70.1% 23.7% 0.2% 4.0% 1.5% 0.0% 0.0% 0.2% 0.0% 0.0% 0.0% 0.0%  
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Site Code: 3
Station ID: 3

CR 500 N/O CASCADE AVE.
CR 500 N/O CASCADE AVE.

 

All Traffic Data Services, Inc
9660 W 44th Ave

Wheat Ridge,CO 80033
www.alltrafficdata.net

 
NB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

03/29/16 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
02:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1

07:00 0 12 1 0 1 0 0 0 0 0 0 0 0 14
08:00 0 6 3 0 0 0 0 0 0 0 0 0 0 9
09:00 0 4 2 0 0 1 0 0 0 0 0 0 0 7

10:00 0 10 1 0 2 1 0 0 0 0 0 0 0 14

11:00 0 5 4 0 0 2 0 0 0 0 0 0 0 11

12 PM 0 7 1 0 0 1 0 0 0 0 0 0 0 9
13:00 0 7 3 0 0 0 0 0 0 0 0 0 0 10
14:00 0 5 1 0 0 0 0 0 0 0 0 0 0 6

15:00 0 7 4 0 0 0 0 0 0 0 0 0 0 11
16:00 0 3 1 0 0 0 0 0 0 0 0 0 0 4

17:00 0 7 1 0 1 0 0 0 0 0 0 0 0 9
18:00 0 2 3 0 0 0 0 0 0 0 0 0 0 5
19:00 0 2 2 0 0 0 0 0 0 0 0 0 0 4
20:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
21:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 82 27 0 4 5 0 0 0 0 0 0 0 118

Percent 0.0% 69.5% 22.9% 0.0% 3.4% 4.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%  
AM Peak  07:00 11:00  10:00 11:00        07:00

Vol.  12 4  2 2        14
PM Peak  12:00 15:00  17:00 12:00        15:00

Vol.  7 4  1 1        11
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Site Code: 3
Station ID: 3

CR 500 N/O CASCADE AVE.
CR 500 N/O CASCADE AVE.

 

All Traffic Data Services, Inc
9660 W 44th Ave

Wheat Ridge,CO 80033
www.alltrafficdata.net

 
NB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

03/30/16 0 1 0 0 0 0 0 0 0 0 0 0 0 1
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
06:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
07:00 0 7 4 0 1 0 0 0 0 0 0 0 0 12

08:00 0 8 2 0 0 1 0 1 0 0 0 0 0 12

09:00 0 11 2 0 0 0 0 0 0 0 0 0 0 13
10:00 0 4 5 0 0 0 0 0 0 0 0 0 0 9

11:00 0 3 4 0 3 0 0 0 1 0 0 0 0 11
12 PM 0 6 2 0 1 0 0 0 0 0 0 0 0 9

13:00 0 8 2 0 0 0 0 0 0 0 0 0 0 10
14:00 0 2 2 0 0 0 0 0 0 0 0 0 0 4
15:00 0 3 4 0 0 0 0 0 0 0 0 0 0 7

16:00 0 4 5 0 0 0 0 0 0 0 0 0 0 9

17:00 0 4 3 0 2 0 0 0 0 0 0 0 0 9
18:00 0 1 1 0 0 0 0 0 0 0 0 0 0 2
19:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
20:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
21:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
22:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 68 36 0 7 1 0 1 1 0 0 0 0 114

Percent 0.0% 59.6% 31.6% 0.0% 6.1% 0.9% 0.0% 0.9% 0.9% 0.0% 0.0% 0.0% 0.0%  
AM Peak  09:00 10:00  11:00 08:00  08:00 11:00     09:00

Vol.  11 5  3 1  1 1     13
PM Peak  13:00 16:00  17:00         13:00

Vol.  8 5  2         10
  

Grand
Total

0 150 63 0 11 6 0 1 1 0 0 0 0 232

Percent 0.0% 64.7% 27.2% 0.0% 4.7% 2.6% 0.0% 0.4% 0.4% 0.0% 0.0% 0.0% 0.0%  
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Site Code: 3
Station ID: 3

CR 500 N/O CASCADE AVE.
CR 500 N/O CASCADE AVE.

 

All Traffic Data Services, Inc
9660 W 44th Ave

Wheat Ridge,CO 80033
www.alltrafficdata.net

 
SB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

03/29/16 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
07:00 0 4 2 0 1 0 0 0 0 0 0 0 0 7

08:00 0 4 4 0 2 1 0 0 0 0 0 0 0 11
09:00 0 3 1 0 0 0 0 2 0 0 0 0 0 6

10:00 0 7 0 0 0 0 0 0 0 0 0 0 0 7
11:00 0 5 2 0 0 0 0 0 0 0 0 0 0 7

12 PM 0 4 3 0 1 0 0 0 0 0 0 0 0 8

13:00 0 6 1 0 1 0 0 0 0 0 0 0 0 8
14:00 0 2 1 0 1 0 0 0 0 0 0 0 0 4

15:00 0 4 4 0 0 0 0 0 0 0 0 0 0 8

16:00 0 6 4 0 1 0 0 0 0 0 0 0 0 11
17:00 0 3 1 0 0 0 0 0 0 0 0 0 0 4
18:00 0 4 4 0 0 0 0 0 0 0 0 0 0 8
19:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1
20:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
21:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 54 28 0 7 1 0 2 0 0 0 0 0 92

Percent 0.0% 58.7% 30.4% 0.0% 7.6% 1.1% 0.0% 2.2% 0.0% 0.0% 0.0% 0.0% 0.0%  
AM Peak  10:00 08:00  08:00 08:00  09:00      08:00

Vol.  7 4  2 1  2      11
PM Peak  13:00 15:00  12:00         16:00

Vol.  6 4  1         11
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Site Code: 3
Station ID: 3

CR 500 N/O CASCADE AVE.
CR 500 N/O CASCADE AVE.

 

All Traffic Data Services, Inc
9660 W 44th Ave

Wheat Ridge,CO 80033
www.alltrafficdata.net

 
SB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

03/30/16 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1

07:00 0 2 1 0 1 0 0 0 0 0 0 0 0 4

08:00 0 2 3 0 0 0 0 0 0 0 0 0 0 5

09:00 0 5 0 0 0 0 0 0 1 0 0 0 0 6

10:00 0 4 3 0 1 0 0 0 0 0 0 0 0 8
11:00 0 2 1 0 0 1 0 0 0 0 0 0 0 4

12 PM 0 4 3 0 2 0 0 0 0 0 0 0 0 9
13:00 0 3 1 0 0 0 0 0 0 0 0 0 0 4
14:00 0 4 0 0 1 0 0 0 0 0 0 0 0 5

15:00 0 4 3 0 2 1 0 0 0 0 0 0 0 10
16:00 0 5 0 0 1 0 0 0 0 0 0 0 0 6

17:00 0 2 8 0 0 0 0 0 0 0 0 0 0 10
18:00 0 1 1 0 0 0 0 0 0 0 0 0 0 2
19:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1
20:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1
23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 39 26 0 8 2 0 0 1 0 0 0 0 76

Percent 0.0% 51.3% 34.2% 0.0% 10.5% 2.6% 0.0% 0.0% 1.3% 0.0% 0.0% 0.0% 0.0%  
AM Peak  09:00 08:00  07:00 11:00   09:00     10:00

Vol.  5 3  1 1   1     8
PM Peak  16:00 17:00  12:00 15:00        15:00

Vol.  5 8  2 1        10
  

Grand
Total

0 93 54 0 15 3 0 2 1 0 0 0 0 168

Percent 0.0% 55.4% 32.1% 0.0% 8.9% 1.8% 0.0% 1.2% 0.6% 0.0% 0.0% 0.0% 0.0%  
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Site Code: 4
Station ID: 4

CASCADE AVE W/O CR 500
CASCADE AVE W/O CR 500

 

All Traffic Data Services, Inc
9660 W 44th Ave

Wheat Ridge,CO 80033
www.alltrafficdata.net

 
EB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

03/29/16 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 0 2 0 0 0 1 0 0 0 0 0 0 0 3

07:00 0 13 1 0 0 0 0 0 0 0 0 0 0 14
08:00 0 11 2 0 0 1 0 0 0 0 0 0 0 14
09:00 0 5 1 0 0 1 0 0 0 0 0 0 0 7

10:00 0 10 3 0 0 1 0 0 0 0 0 0 0 14
11:00 0 7 0 0 0 1 0 0 0 0 0 0 0 8

12 PM 0 9 1 0 1 1 0 0 0 0 0 0 0 12
13:00 0 9 0 0 0 1 0 0 0 0 0 0 0 10

14:00 0 11 1 0 0 1 0 0 0 0 0 0 0 13
15:00 0 7 2 0 0 1 0 0 0 0 0 0 0 10
16:00 0 11 1 0 0 0 0 0 0 0 0 0 0 12
17:00 0 11 0 0 0 0 0 0 0 0 0 0 0 11
18:00 0 7 1 0 0 0 0 0 0 0 0 0 0 8
19:00 0 3 0 0 0 0 0 0 0 0 0 0 0 3
20:00 0 3 0 0 0 0 0 0 0 0 0 0 0 3
21:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
Total 0 121 13 0 1 9 0 0 0 0 0 0 0 144

Percent 0.0% 84.0% 9.0% 0.0% 0.7% 6.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%  
AM Peak  07:00 10:00   06:00        07:00

Vol.  13 3   1        14
PM Peak  14:00 15:00  12:00 12:00        14:00

Vol.  11 2  1 1        13
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Site Code: 4
Station ID: 4

CASCADE AVE W/O CR 500
CASCADE AVE W/O CR 500

 

All Traffic Data Services, Inc
9660 W 44th Ave

Wheat Ridge,CO 80033
www.alltrafficdata.net

 
EB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

03/30/16 0 1 0 0 0 0 0 0 0 0 0 0 0 1
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
06:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2

07:00 0 6 2 0 0 1 0 0 0 0 0 0 0 9
08:00 0 8 2 0 0 0 0 0 0 0 0 0 0 10

09:00 0 12 1 0 0 0 0 0 0 0 0 0 0 13
10:00 0 5 2 0 0 1 0 0 0 0 0 0 0 8

11:00 0 7 4 0 0 0 0 0 0 0 0 0 0 11
12 PM 0 5 0 0 0 0 0 0 0 0 0 0 0 5
13:00 0 6 1 0 0 0 0 0 0 0 0 0 0 7
14:00 0 7 0 0 0 0 0 0 0 0 0 0 0 7

15:00 0 3 2 0 0 0 0 0 0 0 0 0 0 5

16:00 0 12 0 0 0 0 0 0 0 0 0 0 0 12
17:00 0 7 2 0 0 0 0 0 0 0 0 0 0 9
18:00 0 5 0 0 0 0 0 0 0 0 0 0 0 5
19:00 0 5 0 0 0 0 0 0 0 0 0 0 0 5
20:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
21:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
22:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 96 16 0 0 2 0 0 0 0 0 0 0 114

Percent 0.0% 84.2% 14.0% 0.0% 0.0% 1.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%  
AM Peak  09:00 11:00   07:00        09:00

Vol.  12 4   1        13
PM Peak  16:00 15:00           16:00

Vol.  12 2           12
  

Grand
Total

0 217 29 0 1 11 0 0 0 0 0 0 0 258

Percent 0.0% 84.1% 11.2% 0.0% 0.4% 4.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%  
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Site Code: 4
Station ID: 4

CASCADE AVE W/O CR 500
CASCADE AVE W/O CR 500

 

All Traffic Data Services, Inc
9660 W 44th Ave

Wheat Ridge,CO 80033
www.alltrafficdata.net

 
WB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

03/29/16 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1

07:00 0 9 0 0 0 1 0 0 0 0 0 0 0 10

08:00 0 11 0 0 0 1 0 0 0 0 0 0 0 12
09:00 0 4 0 0 0 1 0 0 0 0 0 0 0 5
10:00 0 10 0 0 0 1 0 0 0 0 0 0 0 11

11:00 0 8 1 0 1 0 0 0 0 0 0 0 0 10
12 PM 0 7 0 0 0 1 0 0 0 0 0 0 0 8

13:00 0 16 0 0 2 1 0 0 0 0 0 0 0 19
14:00 0 10 1 0 0 1 0 0 0 0 0 0 0 12

15:00 0 2 0 0 0 2 0 0 0 0 0 0 0 4
16:00 0 8 1 0 0 0 0 0 0 0 0 0 0 9
17:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
18:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
19:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
20:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
21:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
22:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 93 3 0 3 9 0 0 0 0 0 0 0 108

Percent 0.0% 86.1% 2.8% 0.0% 2.8% 8.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%  
AM Peak  08:00 11:00  11:00 07:00        08:00

Vol.  11 1  1 1        12
PM Peak  13:00 14:00  13:00 15:00        13:00

Vol.  16 1  2 2        19
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Site Code: 4
Station ID: 4

CASCADE AVE W/O CR 500
CASCADE AVE W/O CR 500

 

All Traffic Data Services, Inc
9660 W 44th Ave

Wheat Ridge,CO 80033
www.alltrafficdata.net

 
WB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

03/30/16 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
07:00 0 4 0 0 0 0 0 0 0 0 0 0 0 4

08:00 0 9 1 0 0 0 0 0 0 0 0 0 0 10

09:00 0 12 1 0 0 0 0 0 0 0 0 0 0 13
10:00 0 5 0 0 0 0 0 0 0 0 0 0 0 5

11:00 0 2 0 0 0 1 0 0 0 0 0 0 0 3

12 PM 0 4 2 0 0 0 0 0 0 0 0 0 0 6

13:00 0 8 0 0 2 0 0 0 0 0 0 0 0 10
14:00 0 4 0 0 0 0 0 0 0 0 0 0 0 4
15:00 0 6 0 0 0 0 0 0 0 0 0 0 0 6

16:00 0 9 1 0 0 0 0 0 0 0 0 0 0 10
17:00 0 6 0 0 0 0 0 0 0 0 0 0 0 6
18:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
19:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
21:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 73 5 0 2 1 0 0 0 0 0 0 0 81

Percent 0.0% 90.1% 6.2% 0.0% 2.5% 1.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%  
AM Peak  09:00 08:00   11:00        09:00

Vol.  12 1   1        13
PM Peak  16:00 12:00  13:00         13:00

Vol.  9 2  2         10
  

Grand
Total

0 166 8 0 5 10 0 0 0 0 0 0 0 189

Percent 0.0% 87.8% 4.2% 0.0% 2.6% 5.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%  
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Site Code: 5
Station ID: 5

CR 500 S/O CASCADE AVE
CR 500 S/O CASCADE AVE

 

All Traffic Data Services, Inc
9660 W 44th Ave

Wheat Ridge,CO 80033
www.alltrafficdata.net

 
NB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

03/29/16 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:00 0 3 0 0 0 0 0 0 0 0 0 0 0 3

07:00 0 10 2 0 1 0 0 0 0 0 0 0 0 13
08:00 0 2 3 0 0 0 0 0 0 0 0 0 0 5

09:00 0 4 2 0 0 1 0 0 0 0 0 0 0 7
10:00 0 9 2 0 0 0 0 0 0 0 0 0 0 11
11:00 0 4 1 0 0 1 0 0 0 0 0 0 0 6

12 PM 0 5 3 0 0 1 0 0 0 0 0 0 0 9
13:00 0 8 1 0 0 0 0 0 0 0 0 0 0 9
14:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
15:00 0 3 2 0 0 0 0 0 0 0 0 0 0 5
16:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2

17:00 0 3 0 0 1 0 0 0 0 0 0 0 0 4
18:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19:00 0 3 0 0 0 0 0 0 0 0 0 0 0 3
20:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
22:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 60 17 0 2 3 0 0 0 0 0 0 0 82

Percent 0.0% 73.2% 20.7% 0.0% 2.4% 3.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%  
AM Peak  07:00 08:00  07:00 09:00        07:00

Vol.  10 3  1 1        13
PM Peak  13:00 12:00  17:00 12:00        12:00

Vol.  8 3  1 1        9
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Site Code: 5
Station ID: 5

CR 500 S/O CASCADE AVE
CR 500 S/O CASCADE AVE

 

All Traffic Data Services, Inc
9660 W 44th Ave

Wheat Ridge,CO 80033
www.alltrafficdata.net

 
NB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

03/30/16 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1

07:00 0 6 2 0 1 0 0 0 0 0 0 0 0 9
08:00 0 4 5 0 0 0 0 0 0 0 0 0 0 9
09:00 0 3 1 0 0 0 0 0 0 0 0 0 0 4
10:00 0 4 1 0 0 0 0 0 0 0 0 0 0 5
11:00 0 2 2 0 0 0 0 0 0 0 0 0 0 4

12 PM 0 10 0 0 0 0 0 0 0 0 0 0 0 10

13:00 0 10 1 0 0 0 0 0 0 0 0 0 0 11
14:00 0 5 1 0 0 1 0 0 0 0 0 0 0 7
15:00 0 4 0 0 0 0 0 0 0 0 0 0 0 4

16:00 0 5 3 0 0 1 0 0 0 0 0 0 0 9

17:00 0 4 0 0 1 0 0 0 1 0 0 0 0 6
18:00 0 4 0 0 0 0 0 0 0 0 0 0 0 4
19:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
20:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
21:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 65 16 0 2 2 0 0 1 0 0 0 0 86

Percent 0.0% 75.6% 18.6% 0.0% 2.3% 2.3% 0.0% 0.0% 1.2% 0.0% 0.0% 0.0% 0.0%  
AM Peak  07:00 08:00  07:00         07:00

Vol.  6 5  1         9
PM Peak  12:00 16:00  17:00 14:00   17:00     13:00

Vol.  10 3  1 1   1     11
  

Grand
Total

0 125 33 0 4 5 0 0 1 0 0 0 0 168

Percent 0.0% 74.4% 19.6% 0.0% 2.4% 3.0% 0.0% 0.0% 0.6% 0.0% 0.0% 0.0% 0.0%  
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Site Code: 5
Station ID: 5

CR 500 S/O CASCADE AVE
CR 500 S/O CASCADE AVE

 

All Traffic Data Services, Inc
9660 W 44th Ave

Wheat Ridge,CO 80033
www.alltrafficdata.net

 
SB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

03/29/16 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1

07:00 0 6 1 0 0 0 0 0 0 0 0 0 0 7
08:00 0 3 2 0 0 1 0 0 0 0 0 0 0 6
09:00 0 4 2 0 0 0 0 0 0 0 0 0 0 6
10:00 0 4 1 0 0 1 0 0 0 0 0 0 0 6
11:00 0 5 0 0 0 0 0 0 0 0 0 0 0 5

12 PM 0 4 1 0 0 1 0 0 0 0 0 0 0 6
13:00 0 4 0 0 0 0 0 0 0 0 0 0 0 4
14:00 0 6 1 0 0 0 0 0 0 0 0 0 0 7
15:00 0 3 1 0 0 0 0 0 0 0 0 0 0 4

16:00 0 12 0 0 1 0 0 0 0 0 0 0 0 13
17:00 0 6 1 0 0 0 0 0 0 0 0 0 0 7
18:00 0 7 1 0 0 0 0 0 0 0 0 0 0 8
19:00 0 5 0 0 0 0 0 0 0 0 0 0 0 5
20:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
Total 0 70 11 0 2 3 0 0 0 0 0 0 0 86

Percent 0.0% 81.4% 12.8% 0.0% 2.3% 3.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%  
AM Peak  07:00 08:00  06:00 08:00        07:00

Vol.  6 2  1 1        7
PM Peak  16:00 12:00  16:00 12:00        16:00

Vol.  12 1  1 1        13
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Site Code: 5
Station ID: 5

CR 500 S/O CASCADE AVE
CR 500 S/O CASCADE AVE

 

All Traffic Data Services, Inc
9660 W 44th Ave

Wheat Ridge,CO 80033
www.alltrafficdata.net

 
SB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

03/30/16 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1

07:00 0 5 0 0 0 0 0 0 0 0 0 0 0 5
08:00 0 1 1 0 0 0 0 0 0 0 0 0 0 2
09:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
10:00 0 4 0 0 0 0 0 0 0 0 0 0 0 4
11:00 0 2 1 0 0 0 0 0 0 0 0 0 0 3

12 PM 0 3 0 0 0 0 0 0 0 0 0 0 0 3

13:00 0 12 1 0 0 0 0 0 0 0 0 0 0 13
14:00 0 5 2 0 0 1 0 0 0 0 0 0 0 8
15:00 0 4 1 0 0 1 0 0 0 0 0 0 0 6

16:00 0 5 1 0 1 0 0 0 0 0 0 0 0 7
17:00 0 8 0 0 0 0 0 0 0 0 0 0 0 8
18:00 0 4 0 0 0 0 0 0 0 0 0 0 0 4
19:00 0 2 1 0 0 0 0 0 0 0 0 0 0 3
20:00 0 3 0 0 0 0 0 0 0 0 0 0 0 3
21:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:00 0 3 0 0 0 0 0 0 0 0 0 0 0 3
23:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
Total 0 63 8 0 2 2 0 0 0 0 0 0 0 75

Percent 0.0% 84.0% 10.7% 0.0% 2.7% 2.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%  
AM Peak  07:00 08:00  06:00         07:00

Vol.  5 1  1         5
PM Peak  13:00 14:00  16:00 14:00        13:00

Vol.  12 2  1 1        13
  

Grand
Total

0 133 19 0 4 5 0 0 0 0 0 0 0 161

Percent 0.0% 82.6% 11.8% 0.0% 2.5% 3.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%  



PAGOSA
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COUNT =
Existing: 1307
w/ Pit: 1377

COUNT =
Existing: 452
w/ Pit: 469

COUNT =
Existing: 168
w/ Pit: 185

COUNT =
Existing: 189
w/ Pit: 259

COUNT =
Existing: 161
w/ Pit: 171
(South of Project)

COUNT DATE:
MARCH 30, 2016
(WED)



C & J GRAVEL PRODUCTS, INC 

TWO RIVERS PIT 
 
TRAFFIC AND ROADWAY 
ANALYSIS 
Archuleta County, Colorado 
 

Accident Records 
(Years 2011-2015) 
 
 
 
APPENDIX 2 



Accident 

Causal 

Factor

Description

A01 Animal Caused

D00 Alcohol Caused

D01 Drug Caused

M02 Exceeding Safe Speed

M03 Exceeding Legal Speed

M04 Failed to Yield Right of Way

M05 Improper Left Turn

M06 Other Improper Turn

M07 Lane Violation

M08 Improper Passing

M09 Wrong Side of Road

M10 Following too Closely

M11 Drove While Asleep

M12 Inattentive to Driving

M13 Signalling Violation

M14 Disregarding Stop Sign

M15 Disregarding Other Traffic Control Device

M16 Parking Violation

M17 Improper Vehicle Lighting

M18 Defective Vehicle

M19 Improper Load

M20 Spilling of Load

M21 Improper Backing

M22 Pedestrian Violation

M23 All Others (i.e. illness / medical condition)

Colorado State Patrol Accident Causal Factors



01. On Roadway
02. Ran Off Left Side
03. Ran Off Right Side
04. Ran Off �T� Intersection
05. Vehicle Crossed Center Median

Into Opposing Lanes
06. On Private Property

NON-COLLISION ACCIDENT
01. Overturning
02. Other Non-Collision
COLLISION WITH PEDESTRIAN
03. School Age To / From School
04. All Other Peds
COLLISION WITH MOTOR VEHICLE
IN TRANSPORT
05. Front to Front
06. Front to Rear
07. Front to Side
08. Rear to Side
09. Rear to Rear
10. Side to Side-Same Direction
11. Side to Side-Opposite Direction
COLLISION WITH OTHER VEHICLE
12. Parked Motor Vehicle
13. Railway Vehicle/Streetcar
14. Bicycle
15. Motorized Toy Vehicle
16. Road Maintenance Equipment
COLLISION WITH ANIMAL
17. Domestic Animal
18. Wild Animal

COLLISION WITH OBJECT
19. Light Pole / Utility Pole
20. Traffic Signal Pole
21. Sign
22. Guard Rail
23. Cable Rail
24. Concrete Highway Barrier
25. Bridge Structure
26. Vehicle Debris or Cargo
27. Culvert or Headwall
28. Embankment
29. Curb
30. Delineator Post
31. Fence
32. Tree
33. Rocks or Large Boulder
34. Railroad Crossing Equipment
35. Barricade
36. Wall or Building
37. Crash Cushion / Traffic Barrel
38. Mailbox
39. Other Fixed Object (Specify in

Narrative)
40. Other Object (Specify in

Narrative)

1st

2nd

MOST

01. Approach Turn
02. Overtaking Turn
03. All Others that are not Approach or Overtaking Turn

01. Straight On-Level
02. Straight On-Grade
03. Curve On-Level

01. Concrete
02. Blacktop (Bituminous)
03. Brick or Block
04. Gravel, Slag or Stone

01. Dry
02. Wet
03. Muddy
04. Snowy
05. Icy
06. Slushy
07. Foreign Material

08. Dry W/Visible Icy Road Treatment
09. Wet W/Visible Icy Road

Treatment
10. Snowy W/Visible Icy Road

Treatment
11. Icy W/Visible Icy Road Treatment
12. Slushy W/Visible Icy Road

Treatment

01. Daylight
02. Dawn or Dusk
03. Dark - Lighted
04. Dark - Unlighted

00. None
01. Rain
02. Snow / Sleet / Hail

FMC (Overlay C)
01. Truck / Vehicle Combination

over 10,000 lbs.
02. School Bus (all school buses)
03. Non-school Bus (9 or more

including driver)
04. Transit Bus
GVWR 10,000 or Less
05. Passenger Car / Passenger Van
06. Passenger Car / Passenger Van W/ Trailer
07. Pickup Truck / Utility Van

A. LOCATION

B. HARMFUL EVENT SEQUENCE

C. APPROACH/OVERTAKING TURN

E. ROAD CONTOUR

04. Curve On-Grade
05. Hillcrest

F. ROAD SURFACE
05. Dirt
06. Other
07. Unknown

G. ROAD CONDITION

H. LIGHTING CONDITION

J. ADVERSE WEATHER CONDITION

03. Fog
04. Dust
05. Wind

K. VEHICLE TYPE
08. Pickup Truck / Utility Van W/Trailer

under 10,000 lbs.
09. SUV
10. SUV W/Trailer
11. Motor Home
12. Motorcycle
13. Bicycle
14. Motorized Bicycle
15. Farm Equipment
16. Hit & Run Unknown
17. Light Rail
18. Other (Describe in Narrative)

01. North
02. Northeast
03. East
04. Southeast

L. DIRECTION OF TRAVEL � PRIOR TO IMPACT
05. South
06. Southwest
07. West
08. Northwest

01. Going Straight
02. Slowing
03. Stopped in Traffic
04. Making Right Turn
05. Making Left Turn
06. Making U-Turn
07. Passing
08. Backing
09. Entering / Leaving Parked Position

M. VEHICLE MOVEMENT � PRIOR TO IMPACT
10. Parked
11. Changing Lanes
12. Avoiding Object in Roadway
13. Weaving
14. Spun Out of Control
15. Drove Wrong Way
16. Other (Describe in Narrative)

N. ROADWAY SPEED LIMIT
Vehicle #1 or ________

Vehicle #2 or ________

P. ESTIMATED VEHICLE SPEED
Vehicle #1 or ________

Vehicle #2 or ________

00. No Apparent Contributing Factor

01. Asleep at the Wheel

02. Driver Fatigue

03. Illness / Medical

04. Driver Inexperience

05. Aggressive Driving

06. Driver Unfamiliar With Area

07. Driver Emotionally Upset
08. Evading Law Enforcement Officer

Q. DRIVER - MOST APPARENT HUMAN CONTRIBUTING

    FACTOR (Officer Opinion Only)

01. Cross Against Signal
02. Cross / Enter at Intersection
03. Cross / Enter NOT at Intersection
04. Standing in Roadway
05. Playing in Roadway
06. Soliciting Rides
07. Walking in Roadway in Direction of Traffic
08. Walking in Roadway Against Direction of Traffic
09. Entering / Exiting Vehicle
10. Pushing / Working on Vehicle
11. Lying in Roadway
12. Other (Describe in Narrative)

S. BY PEDESTRIAN ACTION (Officer Opinion Only)

09. Physical Disability
10. DUI, DWAI, DUID
11. Distracted / Passenger
12. Distracted / Cell Phone
13. Distracted / Radio
14. Distracted / Other

i.e. Food, Objects, Pet, etc.
15. Other Factor (Describe

in Narrative)

00. No Action
01. Exceeded Safe Posted Speed
02. Impeded Traffic
03. Failed to Yield ROW
04. Disregard Stop Sign
05. Failed to Stop at Signal
06. Disregarded Other Device
07. Improper Turn
08. Turned from Wrong Lane or Position
09. Other Improper Turns

R. DRIVER ACTIONS (Office Opinion Only)
10. Lane Violation
11. Improper Passing on Left
12. Improper Passing on Right
13. Followed Too Closely
14. Improper Backing
15. Signaling Violation
16. Reckless Driving
17. Careless Driving (if used,

block Q can not be coded "00")

00. No Vehicle Defects
01. Defective Head Light(s)
02. Defective Brake/Tail Light(s)
03. Defective Signaling Device
04. Brakes Defective/Out of Adjustment
05. Defective Tires
06. Sudden Tire Failure
07. Improper Tires for Conditions
08. Mechanical Failure
09. Obstructed Window(s)

T. VEHICLE DEFECT / CONDITION (Officer Opinion Only)

01. At Intersection
02. Driveway Access Related
03. Intersection Related
04. Non-Intersection

D. ROAD DESCRIPTION
05. Alley Related
06. Roundabout
07. Highway Interchange
08. Parking Lot

10. Improper Load
11. Spilled Load � Commercial

Aggregate
12. Spilled Load � Commercial

Non- Aggregate
13. Spilled Load � Other
14. Parking Violation
15. Other Defect(s) (Describe

in Narrative)

OVERLAY ATRAFFIC ACCIDENT REPORT



DateAccident TimeAccident NumVehicles NumKilled NumInjured County Cause Milepoint Location LocMiles LocFeet LocOther d_RoadDesc f_RoadSurface

g_RoadCondit

ion

h_LightingCon

dition N_Limit P_Speed

Q_DriverActio

n

1 8/16/2011 5:00:00 1 0 0 Archuleta M03 4.5 CR 500 0 2640 Milepost 4 4 4 2 4 50 40 1

Vehicle 1 was northbound on County Road 500. Vehicle 1 lost control for 200' and ran off left side of road. Vehicle 1 traveled 56' off road and struck an embankment. Vehicle 1 remained at POI facing southeast.  Occupant(s) then fled th

scene.  

2 9/7/2011 20:15:00 2 0 0 Archuleta M06 2.4 CR 500 0 2112 Mile point 2 2 2 1 4 35 35 7

Vehicle #2 was southbound on Archuleta County Road 500 in front of vehicle #1.  Vehicle #2 made a left turn into a private driveway at 2820 County Road 500.  Vehicle #1 also made a left turn into a private driveway at 2820 County Roa

Vehicle #2 went into the driveway 8.5 feet Vehicle #1 went into the driveway 12.4 feet.  Vehicle #1 struck vehicle #2 in the left fender with the front right bumper of vehicle #1.  After impact vehicle #1 continued across the driveway for

feet and struck a fence with the front right bumper where it came to final rest on wheels.  Vehicle #2 was moved from final rest prior to my arrival.  The area of impact was .4 miles south of mile point 2 on County Road 500 and 8.5 feet 

3 3/22/2012 2:00:00 1 0 0 Archuleta M07 1.2

South

Pagosa Blvd. 0 1056 Milepost 1 4 2 1 4 40 30 10

Vehicle #1 was heading south on South Pagosa Blvd.  Vehicle #1 lost control and drove off the right side of the roadway.  Vehicle #1 continued for 167 feet and then began to roll and rotate counter clockwise 1/4 times.  Vehicle #1 conti

30 more feet after rolling 1 1/4 times.  Vehicle #1 came to a final rest on its right side 33 feet from the roadway facing east bound.

4 4/2/2012 14:15:00 1 0 1 Archuleta M12 7.4 CR 500 0 2112 Mile Point 7 4 4 3 1 25 40 10

Vehicle #1 was traveling southbound on County Road 500.  Vehicle #1 ran off the right side of the road for 110.5', and then rolled 3 full times for 120' down a steep embankment.  Vehicle #1 came to rest on all four wheels facing sout

of the road edge.  There point of overturning was .4 miles south of milepost 7.

5 7/18/2012 8:30:00 1 0 0 Archuleta A01 10.1 CR 500 400 MILEPOST 10 4 4 1 1 40 20 1

Vehicle 1 was northbound on CR 500. Vehicle 1 braked and swerved to avoid a deer in the road. Vehicle 1 lost control and skid for 146' and rotated clockwise. Vehicle 1 travel 55' and rolled 1/4 time. Vehicle 1 traveled another 20.9' and

final rest in the roadway on the driver side facing southeast.

6 8/15/2012 6:45:00 1 0 1 Archuleta M03 .

Cascade 

Avenue 0 1584

County Road 

500 4 4 1 1 30 20 1

Vehicle 1 was eastbound on Cascade Avenue. Vehicle 1 lost control due to washboards on the road and ran off right side of road for 58.3'. Vehicle 1 came back onto road for 56.6' and ran off left side of road for 34.5' and rolled 1/2 time

1 slid on its top for 16.7' and came to rest in the westbound lane facing southeast.

7 9/19/2012 9:30:00 1 0 0 Archuleta M12 12.1 CR 500 0 528 Milepost 12 4 5 1 1 30 20 1

Vehicle #1 was towing a trailer loaded with a forklift traveling southbound on County Road 500.  The wheels of the trailer ran off the right side of the road as Vehicle #1 negotiated a right curve, causing the trailer to overturn 1/4 time a

the forklift.  Vehicle #1 continued 75' still towing the trailer and came to rest on the left side of the road on all four wheels facing south.

8 10/24/2012 12:45:00 1 0 0 Archuleta M02 . CR 500 0 2640

Bristlecone 

Road 4 2 1 1 55 55 1

Vehicle 1 was traveling northbound on County Road 500. The driver of vehicle 1 lost control on a section of roadway with severe washboard conditions.  Vehicle 1 traveled off the right side of the roadway for 47.2' feet then traveled ba

the roadway yawing for 158.3' feet.  Vehicle 1 then traveled back off the right side of the roadway for 29.6' feet colliding with a tree stump.  Following impact, vehicle 1 traveled 15.3' feet colliding with a fence rotating clockwise 1/4 tur

Following impact with the fence, vehicle 1 then traveled an additional 47.2' feet rolling 1/4 time coming to rest on its left side facing east.  

9 11/5/2012 18:00:00 1 0 2 Archuleta D00 3.1 CR 500 0 528 Milepost 3 4 5 1 4 45 20 17

Vehicle #1 was traveling northbound on County Road 500.  Vehicle #1 ran off the right side of the road.  Vehicle #1 rotated clockwise one‐quarter time, traveled 95', and then collided with a rock.  Vehicle #1 then rotated clockwise one‐

time and rolled at least one and one‐half times over 49.8' feet before coming to rest on its top facing south.  

10 1/3/2013 18:30:00 1 0 1 Archuleta M03 . CR 500 0 3696 Milepost 12 4 4 5 4 45 20 1

Vehicle 1 was southbound on County Road 500. Vehicle 1 was attempting to negotiate right curve on icy road and skid for 168' while crossing the opposite side of road. Vehicle 1 ran off left side of road for 12' and struck a tree. Vehicle 

at POI on wheels facing south approximately 6 feet from the roadway edge.

11 1/12/2013 9:30:00 1 0 0 Archuleta A01 . CR 500 0 2640 MILEPOINT 9.5 4 4 4 1 25 30 0

VEHICLE 1 WAS TRAVELING NORTHBOUND ON COUNTY ROAD #500 WHEN IT SPUN OUT OF CONTROL COUNTER CLOCKWISE FOR 94 FEET WHILE AVOIDING A DEER THAT ENTERED THE ROADWAY FROM THE EAST SIDE.  VEHICLE 1 RAN 

OFF THE RIGHT SIDE OF THE ROADWAY FACING SOUTHBOUND THEN COLLIDED ITS FRONT END WITH A STEEP EMBANKMENT.  VEHICLE 1 THEN TRAVELED 26 FEET AND COLLIDED ITS LEFT FRONT INTO A GROUP OF SMALL TREES.  

VEHICLE THEN CONTINUED APPROXIMATELY 70 FEET DOWN THE STEEP EMBANKMENT THEN COLLIDED ITS RIGHT REAR WITH A FENCE.  VEHICLE 1 CAME TO REST ON WHEELS FACING NORTH APPROXIMATELY 96 FEET FROM THE 

12 8/7/2013 23:50:00 1 0 1 Archuleta D00 . CR 119 230

of Apache 

Street 4 2 2 3 50 25 17

VEHICLE #1 WAS TRAVELING SOUTH ON COUNTY ROAD 119.  THE DRIVER SWERVED TO THE LEFT FOR AN UNKNOWN REASON CAUSING THE VEHICLE TO ROTATE COUNTER CLOCKWISE.  THE VEHICLE BEGAN TRAVELING SIDEWAYS UP 

AN EMBANKMENT ON THE EAST SHOULDER OF COUNTY ROAD 119 CONTINUING TO ROTATE COUNTER CLOCKWISE STRIKING A STREET SIGN WITH ITS REAR AND TRAVELING 89.3' COMING TO REST FACING NORTH ON THE EAST 

SHOULDER. THE AREA OF IMPACT WAS APPROXIMATELY 15.6' EAST OF THE SHOULDER AND 130.7' SOUTH OF THE INTERSECTION WITH 3RD STREET.

13 8/23/2013 12:40:00 1 0 0 Archuleta M02 . CR 500 Milepost 7 4 4 1 1 32 20 1

Vehicle #1 was traveling southbound on County Road 500. Vehicle #1 lost control after exiting a left‐hand curve and ran off the right side of the road, colliding with an embankment. Vehicle #1 then rotated 1/2 times clockwise and rolle

times onto its driver side. Vehicle #1 came to rest on its driver's side facing north on the west edge of the roadway, 3' south of the point of impact with the embankment.

14 9/20/2013 23:15:00 1 0 2 Archuleta M02 . CR 119 1 792 Co. Hwy. 84 4 2 1 4 45 35 1

VEHICLE 1 WAS SOUTHBOUND ON COUNTY ROAD 119. VEHICLE 1 ENTERED A SHARP CORNER AND RAN OFF RIGHT SIDE OF ROAD FOR 168.6'. DRIVER OVERCORRECTED AND VEHICLE 1 CAME BACK ONTO ROAD FOR 69.1'. VEHICLE 1 

ROTATED CLOCKWISE AND RAN OFF RIGHT SIDE OF ROAD DOWN A VERY STEEP EMBANKMENT FOR 67'. VEHICLE 1 ROLLED 1‐1/4 TIME. VEHICLE 1 CAME TO FINAL REST ON THE DRIVER'S SIDE FACING WEST IN A CREEK.

15 10/2/2013 5:20:00 1 0 0 Archuleta M23 0

Bristlecone

Dr. 0 2640 OF CR 500 4 5 1 1 25 35 0

VEHICLE #1 WAS TRAVELING EAST OB BRISTLECONE DR PULLING AN AIR COMPRESSOR GOING AROUND A LEFT HAND CURVE.  THE AIR COMPRESSOR HIT SEVERAL POT HOLES IN THE ROAD CAUSING IT TO SWAY SIDE TO SIDE AND 

COME UN HITCHED FROM VEHICLE 1.  THE AIR COMPRESSOR THEN BROKE THE SAFETY CHAINS AND STRUCK THE EMBANLMENT ON THE NORTH SHOULDER CAUSING IT TO  ROLLED ONCE COMING TO REST ON ITS WHEELS FACING 

SOUTH IN THE DITCH ON THE NORTH SIDE OF THE ROADWAY.  THE AREA OF IMPACT WAS APPROXIMATELY .5 MILES WEST OF CR 500 AND 2' OFF THE ROADWAY.THIS IS A COLD CRASH

16 10/16/2013 12:30:00 1 0 1 Archuleta M14 .

BUTTRESS 

AVE. 40 CASCADE AVE. 3 4 1 1 45 35 4

VEHICLE #1 WAS WESTBOUND ON CASCADE AVENUE WHEN THE DRIVER FAILED TO STOP FOR A STOP SIGN AT A T‐INTERSECTION WITH BUTTRESS AVENUE.  THE DRIVER ATTEMPTED TO NEGOTIATE A RIGHT TURN ONTO BUTTRESS, 

SLID CLOCKWISE OFF THE END OF THE INTERSECTION, ROLLED 3/4 OVER A SMALL 12‐INCH HIGH ROCK WALL, AND CAME TO REST ON ITS RIGHT SIDE.

17 10/17/2013 18:15:00 1 0 0 Archuleta A01 0

South

Pagosa Blvd. Big Sky Pl. 1 2 1 2 30 30 0

Vehicle #1 was traveling southbound on South Pagosa Blvd. Vehicle #1 collided with a deer that was standing in the roadway. Vehicle #1 continued to residence at 280 Bross Pl, where this report was taken.  No on‐scene investigation by

18 3/10/2014 13:45:00 1 0 0 Archuleta M12 . CR 500 0 1056 10th Street 4 2 1 1 35 35 17

Vehicle 1 was traveling southbound on County Road #500 when it drifted off the right side of the roadway in a left curve.  Vehicle 1 continued off right side of road for 140 feet then overturned to its right side for 18.5 feet coming to res

right side facing south approximately 21 feet from the roadway edge.

19 3/28/2014 17:00:00 1 0 0 Archuleta M02 .

Bristlecone

Drive 0 1056

County Road 

#500 4 4 1 1 40 30 1

Vehicle 1 was traveling southbound on Bristlecone Drive.  Vehicle 1 entered a downhill right curve with to much speed causing Vehicle 1 to yaw skid in a clockwise rotation.  Driver 1 overcorrected causing Vehicle 1 to rotate counter clo

as it ran off the left side of the roadway.  Vehicle 1 went down an embankment then overturned one time while colliding with a fence.  Vehicle 1 then came to rest on its wheels facing north approximately 56 feet from the roadway edg

20 5/14/2014 9:30:00 1 0 0 Archuleta M03 . CR 119 1

OF STATE 

HIGHWAY 84 4 2 1 1 50 30 1

VEHICLE #1 WAS TRAVELING WEST ON COUNTY ROAD 119 AROUND A LEFT HAND CURVE.  THE VEHICLE DROVE OFF THE RIGHT SHOULDER THEN BACK ONTO THE ROADWAY.  THE VEHICLE OVERCORRECTED TO THE RIGHT AND BEGAN 

TO ROTATE CLOCKWISE APPROXIMATELY 180 DEGREES AND DROVE BACK OFF THE RIGHT SHOULDER STRIKING A STORM CULVERT WITH ITS REAR AXLE AND BUMPER.  THE VEHICLE THEN WENT AIRBORNE FOR APPROXIMATELY 26.9' 

COMING TO REST ON ITS WHEELS AGAINST A BARB WIRE FENCE FACING EAST.  THE AREA OF IMPACT WAS APPROXIMATELY 6.4' NORTH OF THE SHOULDER AND 1 MILE WEST OF STATE HIGHWAY 84.

21 6/18/2014 15:00:00 1 0 0 Archuleta M12 .

Forest

Service 

Road 649 1

County Road 

500 4 4 1 1 30 20 1

Vehicle #1 was traveling eastbound on US Forest Service Road 649. Vehicle #1 ran off the right side of the road for 80' and collided with a tree. Vehicle #1 continued travelled another 80' before coming to rest on all four wheels facing e

22 7/22/2014 0:58:00 1 0 3 Archuleta M03 . CR 500 0 2640 Mp 5 4 5 1 1 60 40 17

Vehicle #1 was southbound on CR 500.  Vehicle #1 lost control and went off the right side of the road while spinning clockwise.  Vehicle then rolled 1 time while ejecting the driver.  Vehicle #1 came to rest on it wheels facing northwe

came to rest behind vehicle #1  12 feet from the roadway edge.



23 7/26/2014 0:00:00 1 0 0 Archuleta A01 1

South

Pagosa Blvd.

353 South 

Pagosa 

Boulevard 2 2 1 1 30 30 0

Vehicle 1 was traveling southbound on South Pagosa Boulevard.  Driver 1 swerved to miss a deer that entered the roadway from the east side.  Vehicle 1 ran off the right side of the roadway for 41 feet at the entrance to 353 South Pago

Boulevard and struck a concrete curb with the undercarriage.  Vehicle 1 traveled approximately 33 feet across the paved entrance then ran off the south side of the entrance for 3 feet then struck a large delineator post (Secured in 

concrete) with the front end.  Vehicle 1 continued 11 feet striking a tree stump with the front end.  Vehicle 1 continued 41 feet then came to rest on wheels facing south approximately 26 feet from the roadway edge.  Vehicle 1 then lef

24 8/2/2014 20:20:00 1 0 0 Archuleta M03 9.8 CR 500 0 4224 MILEPOST 9 4 4 1 1 45 20 1

Vehicle 1 was southbound on CR 500. Vehicle 1 lost control due to speed and started sliding for 130.8' off main portion of road. Vehicle 1 overcorrected and came back onto main portion of road for 22.5'. Vehicle 1 rotated clockwise an

traveled 34'. Vehicle ran off right side of road for 8' and struck an embankment with the drivers side rear quarter panel and rear bumper. Vehicle 1 rolled 1 time and came to rest on the southbound shoulder facing east.

25 12/4/2014 16:00:00 1 0 0 Archuleta M12 1.4 CR 500 0 2112

OF MILE 

MARKER 1 4 2 2 1 45 40 17

VEHICLE 1 WAS TRAVELING NORTH ON COUNTY ROAD 500 APPROXIMATELY MILE MARKER 1.4 WHEN IT DROVE OFF THE RIGHT SHOULDER WHILE TRAVELING AROUND A LEFT HAND CURVE.  THE VEHICLE BEGAN TO ROTATE COUNTER 

CLOCKWISE AND ROLLED 1.5 TIMES STRIKING A BARB WIRE FENCE AND COMING TO REST ON ITS ROOF FACING WEST.  THE AREA OF IMPACT WAS APPROXIMATELY 18.5' EAST OF THE ROADWAY AND .4 MILES SOUTH OF MILE MARKER 

1.

26 12/15/2014 0:50:00 1 0 0 Archuleta M02 0.9 CR 119 0 4752 COLORADO 84 4 2 5 4 40 25 1

VEHICLE #1 WAS WESTBOUND ON ARCHULETA COUNTY ROAD 119.  VEHICLE #1 LOST CONTROL ON ICE AND SPUN 1/4 TIME FOR 53 FEET ACROSS THE EASTBOUND TRAFFIC LANE.  VEHICLE #1 WENT OFF THE LEFT SIDE OF THE ROAD 

FOR 52 FEET AND STRUCK A PHONE BOX WITH THE DRIVERS SIDE FENDER OF VEHICLE #1.  AFTER IMPACT VEHICLE #1 TRAVELED 38 FEET AND STUCK A FENCE WITH THE FRONT BUMPER AND GRILL OF VEHICLE #1.  VEHICLE #1 

IMPACTED 82 FEET OF FENCE BEFORE COMING TO REST FACING WEST.  THE AREA OF IMPACT WAS 27 FEET SOUTH OF THE EASTBOUND ROAD EDGE AND 0. MILES WEST COLORADO HIGHWAY 84.

27 12/18/2014 13:00:00 1 0 0 Archuleta M02 6 CR 119 34 Highway 84 3 2 5 4 20 25 1

Vehicle #1 was heading Eastbound on County Road 119.  Vehicle #1 was attempting to slow down for the stop sign at the intersection.  Vehicle #1 lost control and slid off the right side of the roadway.  Vehicle #1 continued for 49 feet w

struck a fence with its front and right side.  Vehicle #1 came to a final rest on its wheels facing Eastbound 24 feet from County Road 119 and 34 feet from Highway 84.  The driver left the scene to call for help and then came back.

28 2/5/2015 13:00:00 1 0 0 Archuleta A01 0.85 CR 119 0 4488 APACHE RD. 4 2 1 4 30 35 0

Vehicle 1 was northbound on County Road 119. Vehicle 1 struck an Elk that was crossing the road from east to west. The Elk slid 6' after POI and was dead in the northbound travel lane. Vehicle 1 stopped and moved just behind the Elk 

northbound shoulder facing north.

29 4/10/2015 14:30:00 1 0 0 Archuleta M12 9.4 CR 500 0 2112

OF MILE 

MARKER 9 4 4 1 4 40 40 17

Vehicle 1 was traveling north on County Road 500.  The vehicle drove off the east shoulder and rolled twice coming to rest on its wheels facing north.  The area of impact was approximately .4 miles south of mile marker 9 and 21.5' east

roadway. 

30 4/18/2015 7:00:00 1 0 1 Archuleta D00 2.3 CR 500 0 1584 MILE POINT 2 4 4 1 4 45 35 17

VEHICLE #1 WAS NORTHBOUND ON ARCHULETA COUNTY ROAD 500.  VEHICLE #1 WENT OFF THE LEFT SIDE OF THE ROAD FOR 107 FEET.  VEHICLE #1 STRUCK A FENCE WITH THE FRONT BUMPER.  AFTER IMPACT VEHICLE #1 STUCK 31 

FEET OF FENCE AND A DITCH EMBANKMENT.  AFTER IMPACT WITH THE DITCH EMBANKMENT VEHICLE #1 TRAVELED 48 FEET AND CAME TO REST ON ITS WHEELS FACING NORTHWEST.  THE AREA OF IMPACT WAS .3 MILES SOUTH OF 

MILE POINT 2 AND 28 FEET WEST OF THE SOUTHBOUND ROAD EDGE.  THE DRIVER ADMITTED TO FALLING ALSEEP AT THE WHEEL.

31 7/31/2015 5:45:00 1 0 1 Archuleta M07 . CR 119 1 APACHE ST. 4 2 1 4 45 25 1

VEHICLE #1 WAS WESTBOUND ON ARCHULETA COUNTY ROAD 199.  VEHICLE #1 WENT OFF THE LEFT SIDE OF THE ROAD FOR 87.0 FEET.  VEHICLE #1 STRUCK A GUARDRAIL WITH THE FRONT LEFT CORNER OF VEHICLE #1.  VEHICLE #1 

CONTINUED TO CAUSE DAMAGE TO THE GUARDRAIL FOR 21.2 FEET UNTIL VEHICLE #1 CAME TO REST STILL IN CONTACT WITH THE GUARDRAIL.  THE AREA OF IMPACT WAS 24.9 FEET SOUTHWEST OF THE EASTBOUND ROAD EDGE 

AND 1 MILE SOUTH OF APACHE ST.

32 9/15/2015 21:40:00 1 0 0 Archuleta M12 7.1 CR 500 290 MILE POINT 7 4 4 1 1 40 35 17

VEHICLE #1 WAS SOUTHBOUND ON ARCHULETA COUNTY ROAD 500.  VEHICLE #1 LOST CONTROL FOR 153 FEET AND WENT OFF THE RIGHT SIDE OF THE ROAD.  VEHICLE #1 STRUCK AN EMBANKMENT WITH THE RIGHT FENDER  WITH 

THE FRONT GRILL AND ROLLED 1 TIME FOR 42.6 FEET. AFTER IMPACT VEHICLE #1 ROLLED ACROSS THE ROADWAY FOR 63.8.  VEHCILE #1 ROLLED DOWN AN EMBANKMENT FOR 71.8 FEET AND STUCK A FENCE WITH THE FRONT 

FENDERS, GRILL AND HOOD.  AFTER IMPACT VEHICLE #1 ROLLED TO A STOP FOR 8.3 FEET.

33 10/25/2015 15:55:00 1 0 1 Archuleta M02 . CR 119 1 Pagosa Springs 4 2 1 4 40 35 1

Vehicle #1 was southbound on CR 119 when it went off right side of road and down a steep embankment where it rolled 2 times.    Vehicle #1 came to rest on its wheels in a stream facing east

34 11/1/2015 6:00:00 1 0 0 Archuleta M02 . CR 119 1 528

OF HIGHWAY 

84 4 2 1 4 45 35 1

Vehicle 1 was traveling east on county road 119 around a left hand curve.  The vehicle drove off the south shoulder of the roadway and down an embankment striking the river bottom with its front end and coming to rest.  The area of 

was approximately 1.1 miles west of county road 119 and 130' south of the roadway.

35 11/11/2015 19:10:00 1 0 0 Archuleta M02 . CR 119 0 4752

OF HIGHWAY 

84 4 2 6 1 35 30 17

Vehicle 1 was traveling west on County Road 119 around a right hand curve when it slid across the eastbound lanes of traffic and off the south shoulder. The vehicle then swerved right back onto the roadway and traveled across all lane

traffic and drove off the north shoulder striking a speed limit sign and coming to rest on a barb wire fence. The area of impact was approximately .9 miles west of highway 84 and 5.7' north of the shoulder.

36 11/12/2015 20:25:00 2 0 0 Archuleta M02 . CR 119 0 4752

OF HIGHWAY 

84 4 2 5 1 35 30 1

Vehicle 1 was traveling westbound on county road 119 around a right hand curve.  Vehicle 2 was traveling east bound on County road 119 around the same curve.  Vehicle 1 slid across the eastbound lane and struck vehicle 2 with its dr

front to vehicle 2 driver side rear fender.  Vehicle 2 rotated counter clockwise 1/4 time and came to rest on the south shoulder facing north.  Vehicle 1 continued west in the eastbound lane  coming to rest facing west.  The area of impa

approximately .9 miles west of highway 84 and 6' north of the edge of road.
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HSO - Horizontal Sight Line Offset

Stopping sight distance = dB

a = 11.2 ft/sec2

V = 51.3 ft/sec 35 mile/hr
G = -3% ft/ft

1dB = V
2/30((a/32.2)-G) 276 ft

Horizontal Sight Distance = HSO
dB = S = 276 ft 276 ft 276 ft

R = 335 ft 400 ft 185 ft
2HSO = R(1-cos(28.65S/R))

Recommended 28 ft 24 ft 49 ft
Actual (approx) 20 ft 18 ft 20 ft

Note
1. pg 3-5, AASHTO
2. pg 3-109, AASHTO

Curve #1 Curve #2 Curve #3



RADIUS #1

APPROX = 335FT

HSO = 28FT

Actual (approx) = 20FT

PAGOSA
SPRINGS

CR 500

CR 500

BRISTLECONE DR.

CASCADE AVE.

VICINITY MAP
N.T.S.



RADIUS #3

APPROX = 185FT

HSO = 49FT

Actual (approx) = 20FT

RADIUS #2

APPROX = 400FT

HSO = 24FT

Actual (approx) = 18FT

PAGOSA
SPRINGS

CR 500

CR 500

BRISTLECONE DR.

CASCADE AVE.

VICINITY MAP
N.T.S.
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Project C&J TWO RIVERS PIT

Location CR 500 - ARCHULETA COUNTY

Analysis Date May 9, 2016

8" Change PSI = 3.0 RD (inches) = 2.0

ESAL  (5-YR) 43,885     Po - Pt = 3.5 - 0.5 = 3.0
Allowable 1.0 - 2.2 (Section 2.2.2, 
Pavement Design Manual)

(1) Season (Roadbed 
Moisture Condition)

Number of 
Months

(2) Roadbed Resilient 
Modulus, MR (psi)    

Assumed Quality of Roadbed Soil = 
Good

(3) Base Elastic 
Modulus, EBS (psi)

(4) Projected 18-kip 
ESAL Traffic, W18

(5)Allowable 18-kip 
ESAL Traffic, (W18)psi

(6) Seasonal Damage, 
W18 / (W18)psi

(7) Allowable 18-kip 
ESAL Traffic, (W18)RUT

(8) Seasonal Damage, 
W18 / (W18)RUT

Winter (Frozen) 3 20,000 30,000 10,971 400,000 0.03 78,000 0.14

Spring / Thaw 
(Saturated) 1.5 2,000 30,000 5,486 5,500 1.00 6,200 0.88

Spring / Fall (Wet) 3 6,000 30,000 10,971 19,500 0.56 11,000 1.00

Summer (Dry) 4.5 10,000 30,000 16,457 60,000 0.27 38,000 0.43

Total Traffic = 43885 Total Damage = 1.86 Total Damage = 2.46

TRIAL BASE THICKNESS Serviceability Criteria, Rutting Criteria,

DBS (inches)



Project C&J TWO RIVERS PIT

Location CR 500 - ARCHULETA COUNTY

Analysis Date May 9, 2016

10" Change PSI = 3.0 RD (inches) = 2.0

ESAL  (5-YR) 43,885     Po - Pt = 3.5 - 0.5 = 3.0
Allowable 1.0 - 2.2 (Section 2.2.2, 
Pavement Design Manual)

(1) Season (Roadbed 
Moisture Condition)

Number of 
Months

(2) Roadbed Resilient 
Modulus, MR (psi)    

Assumed Quality of Roadbed Soil = 

Good

(3) Base Elastic 
Modulus, EBS (psi)

(4) Projected 18-kip 
ESAL Traffic, W18

(5)Allowable 18-kip 
ESAL Traffic, (W18)psi

(6) Seasonal Damage, 
W18 / (W18)psi

(7) Allowable 18-kip 
ESAL Traffic, (W18)RUT

(8) Seasonal Damage, 
W18 / (W18)RUT

Winter (Frozen) 3 20,000 30,000 10,971 400,000 0.03 120,000 0.09

Spring / Thaw 
(Saturated) 1.5 2,000 30,000 5,486 10,000 0.55 11,000 0.50

Spring / Fall (Wet) 3 6,000 30,000 10,971 32,000 0.34 38,000 0.29

Summer (Dry) 4.5 10,000 30,000 16,457 90,000 0.18 60,000 0.27

Total Traffic = 43885 Total Damage = 1.10 Total Damage = 1.15

TRIAL BASE THICKNESS Serviceability Criteria, Rutting Criteria,

DBS (inches)



Project C&J TWO RIVERS PIT

Location CR 500 - ARCHULETA COUNTY

Analysis Date May 9, 2016

12" Change PSI = 3.0 RD (inches) = 2.0

ESAL  (5-YR) 43,885      Po - Pt = 3.5 - 0.5 = 3.0
Allowable 1.0 - 2.2 (Section 2.2.2, 
Pavement Design Manual)

(1) Season (Roadbed 
Moisture Condition)

Number of 
Months

(2) Roadbed Resilient 
Modulus, MR (psi)    

Assumed Quality of Roadbed Soil = 

Good

(3) Base Elastic 
Modulus, EBS (psi)

(4) Projected 18-kip 
ESAL Traffic, W18

(5)Allowable 18-kip 
ESAL Traffic, (W18)psi

(6) Seasonal Damage, 
W18 / (W18)psi

(7) Allowable 18-kip 
ESAL Traffic, (W18)RUT

(8) Seasonal Damage, 
W18 / (W18)RUT

Winter (Frozen) 3 20,000 30,000 10,971 620,000 0.02 200,000 0.05

Spring / Thaw 
(Saturated) 1.5 2,000 30,000 5,486 19,000 0.29 18,000 0.30

Spring / Fall (Wet) 3 6,000 30,000 10,971 63,000 0.17 50,000 0.22

Summer (Dry) 4.5 10,000 30,000 16,457 160,000 0.10 95,000 0.17

Total Traffic = 43885 Total Damage = 0.58 Total Damage = 0.75

TRIAL BASE THICKNESS Serviceability Criteria, Rutting Criteria,

DBS (inches)



Project C&J TWO RIVERS PIT
Location CR 500 - ARCHULETA COUNTY

Analysis Date May 9, 2016

14" Change PSI = 3.0 RD (inches) = 2.0

ESAL  (5-YR) 43,885     Po - Pt = 3.5 - 0.5 = 3.0
Allowable 1.0 - 2.2 (Section 2.2.2, 
Pavement Design Manual)

(1) Season (Roadbed 
Moisture Condition)

Number of 
Months

(2) Roadbed Resilient 
Modulus, MR (psi)    

Assumed Quality of Roadbed Soil = 

Good

(3) Base Elastic 
Modulus, EBS (psi)

(4) Projected 18-kip 
ESAL Traffic, W18

(5)Allowable 18-kip 
ESAL Traffic, (W18)psi

(6) Seasonal Damage, 
W18 / (W18)psi

(7) Allowable 18-kip 
ESAL Traffic, (W18)RUT

(8) Seasonal Damage, 
W18 / (W18)RUT

Winter (Frozen) 3 20,000 30,000 10,971 700,000 0.02 280,000 0.04

Spring / Thaw 
(Saturated) 1.5 2,000 30,000 5,486 38,000 0.14 22,000 0.25

Spring / Fall (Wet) 3 6,000 30,000 10,971 100,000 0.11 75,000 0.15

Summer (Dry) 4.5 10,000 30,000 16,457 210,000 0.08 130,000 0.13

Total Traffic = 43885 Total Damage = 0.35 Total Damage = 0.56

TRIAL BASE THICKNESS Serviceability Criteria, Rutting Criteria,
DBS (inches)



Project C&J TWO RIVERS PIT
Location CR 500 - ARCHULETA COUNTY

Analysis Date May 9, 2016

16" Change PSI = 3.0 RD (inches) = 2.0

ESAL  (5-YR) 43,885     Po - Pt = 3.5 - 0.5 = 3.0
Allowable 1.0 - 2.2 (Section 2.2.2, 
Pavement Design Manual)

(1) Season (Roadbed 
Moisture Condition)

Number of 
Months

(2) Roadbed Resilient 
Modulus, MR (psi)    

Assumed Quality of Roadbed Soil = 

Good

(3) Base Elastic 
Modulus, EBS (psi)

(4) Projected 18-kip 
ESAL Traffic, W18

(5)Allowable 18-kip 
ESAL Traffic, (W18)psi

(6) Seasonal Damage, 
W18 / (W18)psi

(7) Allowable 18-kip 
ESAL Traffic, (W18)RUT

(8) Seasonal Damage, 
W18 / (W18)RUT

Winter (Frozen) 3 20,000 30,000 10,971 800,000 0.01 400,000 0.03

Spring / Thaw 
(Saturated) 1.5 2,000 30,000 5,486 62,000 0.09 29,000 0.19

Spring / Fall (Wet) 3 6,000 30,000 10,971 160,000 0.07 110,000 0.10

Summer (Dry) 4.5 10,000 30,000 16,457 370,000 0.04 180,000 0.09

Total Traffic = 43885 Total Damage = 0.22 Total Damage = 0.41

GRAVEL LOSS - calculations

AASHTO - Design of Pavement Structures
Section 2.2.3

GL = (B / 25.4 /0.0045LADT + 3380.6/R + 0.467G)
GL = Gravel Loss inches
B =  Blading per Year 5 times / evaluation period
LADT = Daily Traffic Per Lane 252 trips/day
R = Average Radius of Curves 400 ft (assumed)
G = Absolute value of grade 4% assumed

GL = 0.021512341 inches
Assume placement of 1/2-inch of gravel every fifth year

TRIAL BASE THICKNESS Serviceability Criteria, Rutting Criteria,
DBS (inches)
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C&J GRAVEL, TWO RIVERS PIT ‐ HAUL ROAD ASSESSMENT BY YEAR
CPI avg 2.5%

Project: CR 500, Cascade Avenue, S. Pagosa Blvd 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Year 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Item Improvement # of Units Unit Unit Cost Current Year $

% Impact 

by TR Current Year $

a Install Limited Sight Distance Flashing 

Caution Signs: MP 5.8 ‐ 6.4 (% impact by 

traffic volume) 1 LS $25,000 $25,000 29% $7,250 $7,250

b Aggregate Placement; S. Pagosa / Buttress 1.5 mi 440 TONS $15 $6,600 45% $2,970 $3,119 $3,490 $3,861 $4,232

c Aggregate Placement; Cascade Ave 0.9 mi 264 TONS $15 $3,960 63% $2,495 $2,620 $2,931 $3,243 $3,555

d Aggregate Placement; CR 500 (S. of Cascade) 7.4 mi 2171 TONS $15 $32,560 62% $20,187 $21,197 $23,720 $26,243 $28,767

e Aggregate Placement: CR 500 (N. of Cascade) 2.0 mi 587 TONS $15 $8,800 34% $2,992 $3,291 $3,740 $4,189

h Chip seal S. Pagosa Blvd (Yr 2018 &Yr 2028) 3.4 mi 3.4 MILES $100,000 $340,000 45% $153,000 $164,475 $202,725

i Chip seal CR 500 (Yr 2021 & Yr 2031) 2.2 mi 2.2 MILES $100,000 $220,000 34% $74,800 $86,020 $104,720

subtotal= $703,387 $7,250 $26,935 $164,475 $3,291 $0 $86,020 $30,141 $0 $0 $3,740 $0 $33,348 $202,725 $0 $0 $108,909 $36,554 $0 $0 $0

5% $35,169

TOTAL OPC $738,557

C&J TRUCK TOTALS ‐ 20‐YEARS   133,333  TRUCKS

$0.37

Notes

Estimate utilizes unit value costs from CDOT Cost Data Book (Avg Years 2011 ‐ 2013)

Roadway modifications to be completed within existing right‐of‐way/prescriptive easement. Unless as noted, no other right‐of‐way acquisition costs included in OPC

Aggregate placement: 24ft wide, 1/2‐in depth, every 5‐years (every 6‐yrs on N. CR 500)

$ PER TON (15 TONS/TR)

 Contingency: 5% of 

1
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