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1.0

INTRODUCTION

On October 14, 2011 the US Department of Transportation (USDOT), Federal Highway
Administration (FHWA) and Colorado Department of Transportation (CDOT) made available
for review and comment for a 45-day period a Supplemental Draft Environmental Impact
Statement/Section 4(f) Evaluation (SEIS) regarding alignments for a US 550 connection to US
160 in Grandview. With only minor modifications the draft SEIS adopts the same preferred
alignment as adopted in the original Environmental Impact Statement issued May 12, 2006. That
alignment now entitled Revised G Modified, bisects Webb Ranch, a historical property
determined eligible for the Nation Register of Historic Places (NRHP).
In this Report Russell Planning and Engineering takes issue with the conclusion of the draft
SEIS, assesses the assumptions and findings of the SEIS, and provides alternative alignments
that meet the purpose and needs of an alignment and at the same time optimize the avoidance of
historical properties including the Webb Ranch.

See Appendix A for Statement of

Qualifications.
CDOT developed an option generally following the existing alignment of US 550 at Farmington
Hill, (The Revised A Alternative ) based upon the assumption that a future highway could not
impact the NRHP-eligible archaeological site on the western portion of the Webb Ranch. This
resulted in CDOT preparing a conceptual design and cost estimates for Revised A that were
impractical and resulted in CDOT’s conclusion that Revised A is not a viable option.
Conversely, however, CDOT developed its preferred Revised G Modified Alternative based
upon the assumption that it could adversely impact NRHP – eligible Webb Ranch and several
NRHP – eligible archaeological sites on the ranch.
In this Report, we have utilized the assumption that the owners of Webb Ranch legally may
authorize utilization of their land even if it adversely effects the one archaeological site, 5LP
2223, on the western rim. Our analysis, therefore, places all alternatives on an equal footing and
importantly, recommends new alignments utilizing the existing Farmington Hill Right of Way
(ROW), that greatly reduce the impacts to the historic ranch and at the same time meet CDOT’s
Purpose and Need as stated in the draft SEIS.
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Simply put, by avoiding all archeological sites for the Farmington Hill Alignment A of the draft
SEIS, the cost of Alignment A was over estimated while its technical viability was limited. This
Report will spell out in detail these and other inopposite assumptions and findings that will
demonstrate why CDOT should re-evaluate the options and select one of the new alignments.

2.0

EXECUTIVE SUMMARY

This Report provides four (4) “R” Alternatives that meet CDOT’s Purpose and Need Statement
while minimizing the impacts to all Section 4(f) properties including Webb Ranch. Within this
Report, the technical pros and cons of each new alternative along with the Revised G Modified
alternative are assessed in depth.

This Report provides the technical foundation for our

conclusion that all four (4) “R” Alternatives utilizing the existing ROW and generally following
the current alignment on Farmington Hill are feasible and prudent while still meeting CDOT’s
Purpose and Need. Importantly, the cost of construction for each of the four (4) “R” Alternatives
range from 17% less to 15% more than our revised estimation of the actual cost of the Revised G
Modified Alternative.1 Therefore, the “R” Alternatives fall well within CDOT’s selected criteria
that an alternative that avoids or minimizes adverse impacts to Webb Ranch must not exceed
twice the cost of Revised G Modified.
Revised G Modified Alternative (Grandview Interchange via Webb Ranch Connection)
It is our conclusion that key benefits of this alternative were overstated; including the safety
benefits to the traveling public and the increase in travel efficiency. Furthermore, the drawbacks
of this alternative were understated; including the alternative’s construction cost, potential
1

For the purposes of this Report, we have excluded from our cost comparison among the “R” Alternatives and

Revised G Modified the costs and expenses CDOT would incur in the acquisition of Webb land. We thus have
confined our analysis to construction costs. In addition, for comparison purposes only, we have used the same unit
pricing as employed by CDOT in the EIS and SEIS for all materials (including excavation) unless otherwise
discussed in this report.
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operational and safety issues, and the impacts to a Section 4(f) property (Webb Ranch). We
emphasize that the construction costs for this alignment as contained in the draft SEIS are
understated and missing several key considerations. Within this Report, issues associated with
Revised G Modified are reviewed in detail with respect to CDOT’s Purpose and Need Statement.
Alternative R1 (Farmington Hill Interchange via Modified Farmington Hill Alignment,
35mph design speed with 6.00% maximum slope)
The first alternative for consideration is an alignment that follows much of the existing
Farmington Hill Alignment.

It utilizes a 35mph design speed and a 6.00% grade closely

following the existing topography. Alternative R1 would flatten the grade, widen the shoulders,
add a climbing lane, increase capacity, increase the solar exposure, eliminate access points,
reduce travel time, reduce accidents, and generally improve the safety and functionality of US
550 where it meets US 160 while minimizing impacts to Section 4(f) Properties. Based upon the
information presently available, we estimate that R1 would require the removal of 1.8million
cubic yards of material and the cost of construction would be $72.5 million, which is $15.3
million less than Revised G Modified (or 83% of G) See Appendix B for Details.
Alternative R2 (Farmington Hill Interchange via Modified Farmington Hill Alignment, 45
mph design speed with 5.00% maximum slope)
The second alternative for consideration is an alignment that follows much of the existing
Farmington Hill Alignment. It utilizes a 45mph design speed and a 5.00% grade to closely
following the existing topography. Alternative R2 would flatten the grade, widen the shoulders,
increase capacity, increase the solar exposure, eliminate access points, reduce travel time, reduce
accidents, and generally improve the safety and functionality of US 550 where it meets US 160
while minimizing impacts to Section 4(f) Properties. Although Alternative R2 would impact one
(1) business and three (3) homes because of its increase in design speed, no historical properties
would be impacted other than the Webb Ranch. Based upon the information presently available
we estimate that R2 would require the removal of 3.1 million cubic yards of material and the cost
of construction would be $91.5 million, which is $3.7 million more than Revised G Modified (or
104% of G). See Appendix B for Details.
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Alternative R3 (Farmington Hill Interchange via Modified Farmington Hill Alignment, 35
mph design speed with 6.00% maximum slope and Cut Walls to minimize Impacts to Webb
Ranch)
The third alternative for consideration is an alignment that follows much of the existing
Farmington Hill Alignment.

It utilizes a 35mph design speed and a 6.00% grade closely

following the existing topography. Alternative R3 would flatten the grade, widen the shoulders,
add a climbing lane, increase capacity, increase the solar exposure, eliminate access points,
reduce travel time, reduce accidents, and generally improve the safety and functionality of US
550 where it meets US 160 while minimizing impacts to Section 4(f) Properties. Alternative R3
follows the same alignment as Alternative R1, but cut walls have been added to eastern slope in
order to minimize impacts to Section 4(f) Properties (Webb Ranch). Based upon the information
presently available we estimate that R3 would require the removal of 810,000 cubic yards of
material and the cost of construction would be $82.6 million, which is $5.2 million less than
Revised G Modified (or 94% of G). See Appendix B for Details.
Alternative R4 (Farmington Hill Interchange via Modified Farmington Hill Alignment, 45
mph design speed with 5.00% maximum slope)
This fourth alternative for consideration is an alignment that follows much of the existing
Farmington Hill Alignment.

It utilizes a 45mph design speed and a 5.00% grade closely

following the existing topography. Alternative R4 would flatten the grade, widen the shoulders,
increase capacity, increase the solar exposure, eliminate access points, reduce travel time, reduce
accidents, and generally improve the safety and functionality of US 550 where it meets US 160
while minimizing impacts to Section 4(f) Properties. Although Alternative R4 would eliminate
one (1) business and three (3) homes because of its increase in design speed, no historical
properties are impacted other than the Webb Ranch. Alternative R4 follows the same alignment
as Alternative R2, but cut walls have been added to eastern slope in order to minimize impacts to
Section 4(f) Properties (Webb Ranch). Based upon the information presently available we
estimate that R4 would require the removal of 1.6 million cubic yards of material and the cost of
construction would be $101 million, which is $13.2 million more than Revised G Modified (or
115% of G). See Appendix B for Details.
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Interchange at Existing Farmington Hill Intersection of US 160 and US 550
A new intersection or interchange would be required to connect an “R” Alternative for US 550 to
US 160. In her November 26, 2011 Report, Kathleen Krager PE, PTOE offered seven (7)
alternatives for the intersection which included continued signalization, a standard diamond
interchange, a tight urban interchange, a trumpet interchange, a single point interchange, a
modified or junior interchange, and finally a diverging diamond which would allow for a two
level trumpet interchange instead of a three level. We concur with Ms. Krager’s assertions that
if the CDOT traffic counts and growth projections are overstated, the existing at-grade
intersection would continue to function acceptably under CDOT’s Level of Service standards
with the modifications she presented. We acknowledge, however that additional safety and
traffic flow benefits could be achieved by eliminating an at-grade intersection. As stated in Ms.
Krager’s Report CDOT could select from at least six (6) grade separated alternatives for an
interchange of US 550 and US 160 at this location, each of which is compatible with the four (4)
“R” Alternatives set forth in this Report.
In our professional opinion the most economical interchange for this location is a hybrid of a
diamond interchange. For the purposes of this Report a conceptual design of this interchange
was created for feasibility and cost analysis. The proposed interchange would require a single
bridge over US 160 to carry US 160 westbound to US 550 southbound (Bayfield to Farmington)
and US 550 northbound to US 160 westbound (Farmington to Durango) traffic. These two
traffic movements could be handled at a single point signalized intersection, roundabout similar
to the current Grandview Interchange on the north side of US 160, or a diverging diamond
intersection. It is our opinion that signalizing the conflicting left turns at this location is the most
economical alternative and requires a smaller footprint than a round a bout.
The signalization of this intersection was modeled with Synchro traffic modeling software; a
discussion of this analysis can be found within the “Travel efficiency/capacity to meet current
and future needs” portion of the individual Alternative Sections of this Report (4.1.2, 4.2.2,
4.3.2, and 4.4.2)

Final
Webb Comments
Supplement Draft EIS-US 160
November 28, 2011
Page 5 of 76

During our analysis, we identified a substandard weaving distance per AASHTO Exhibit 10-68
for free flow right turns on to US 160 eastbound from US 550 northbound.

With the

construction of Ramp A for the Grandview Interchange vehicles exiting US 160 eastbound will
“weave” with vehicles entering US 160 eastbound from US 550.

CDOT has prohibited free

flow right turns onto US 160 eastbound to mitigate the substandard weaving distance at this time,
because Ramp A was not design to function while still allowing free flow right turns onto US
160 from US 550. In the future should a Farmington Hill Alternative for US 550 be constructed
the substandard weave distance created by Ramp A will need to be corrected or traffic from US
550 northbound routed onto Ramp A and then forced to use the Grandview Interchange to travel
East on US 160. Therefore, an additional $3,000,000.00 has been added to the cost estimate for
the interchange to account for the cost of tying into Ramp A. See Appendix B for Details.

3.0

PURPOSE AND NEED

Based on the determination that certain ranches and a residential property are eligible for
protection under Section 4(f) of the Department of Transportation Act of 1966, CDOT has
proceeded with a Supplemental EIS. According to the draft Supplemental EIS (SEIS) document
(Section 1.1 Introduction). “The Supplemental EIS (SEIS) needs to address only those changes
or new information that are the basis for preparing the supplement and were not addressed the
previous EIS (12CFR SS771.130(a)).” However, by letter dated May 31, 2011 on behalf of the
federal Advisory Council on Historic Preservation (ACHP), Charlene Dwin Vaughn, AICP,
requested that CDOT further explore Alternative A in order to determine if it could serve as a
feasible and prudent alternative. We understand that CDOT has not transmitted a letter in
response to the ACHP’s May 31, 2011 letter but contends that the draft SEIS responds to the
ACHP’s letter.
Based upon our review of the draft SEIS, it would appear that CDOT has continued to utilize
expensive and impractical alignments rather than develop an alternative in or near the existing
ROW of US 550 that would avoid or minimize harm to Webb Ranch. Based upon our review of
its design and development work thus far, it is our professional opinion that CDOT has not
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undertaken all possible planning to avoid or minimize harm to Webb Ranch. Therefore we are
submitting four (4) alternatives under the designation “R” for consideration and further
development by CDOT.

Based upon CDOT’s formulation of purpose and need, we have

prepared concept designs for the “R” Alternatives to roughly the same stage as the alternatives
which CDOT has evaluated in the draft SEIS. In this report we have analyzed and compared the
four “R” Alternatives and CDOT’s present preferred alignment, Revised G Modified Alternative,
objectively applying the same criteria that CDOT applied in the SEIS.
3.1

SEIS Purpose and Need Statement

In the SEIS CDOT utilized the following criterion as its statement of Purpose and Need.
•

Increase travel efficiency/capacity to meet current and future needs.

•

Improve safety for the traveling public by reducing the number and severity of crashes

•

Control access for safety and mobility flow improvements

•

See draft SEIS, pp ES2, 2-16, 17. CDOT also uses cost and logistics as factors in its

“Screening Level 1.” Id.
3.2

Existing Conditions

According to the EIS, the US 550 corridor south of US 160, will experience “A higher than
average number and severity of crashes when compared to other similar highways in the State of
Colorado. This high number and severity of accidents is attributed to the lack of highway
shoulders, turning lanes, clear zones, and wildlife crossings – and seep grades with insufficient
lanes for passing.” (EIS page 5)
The existing Farmington Hill alignment has a minimum horizontal radius of approximately 320ft with a super elevation of approximately 8.0%. The posted speed limit is 30 mph. The
centerline grade is greater than 6.5%. The shoulders are minimal, only 2-ft wide or less. The
side slopes do not meet the Roadside Design Guide criteria for safe clear zone and are near
vertical in several locations.
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4.0

ALTERNATIVES

Within this section of the report, each alternative will be discussed at length with regard to travel
efficiency, traffic capacity, improving safety, access control, cost, impact to properties, and
constructability. Comments concerning environmental and historical impacts will be omitted, as
they are outside of our expertise. The alternatives to be compared are as follows:
•

Alternative R1, 35mph design speed at 6.00% (with climbing lane) roughly following the

existing Farmington Hill Alignment with 3:1 cut slopes and fill walls.
•

Alternative R2, 45mph design speed at 5.00% roughly following the existing Farmington

Hill Alignment with 3:1 cut slopes and fill walls.
•

Alternative R3, 35mph design speed at 6.00% (with climbing lane) roughly following the

existing Farmington Hill Alignment with 3:1 cut slopes along with cut and fill walls.
•

Alternative R4, 45mph design speed at 5.00% roughly following the existing Farmington

Hill Alignment with 3:1 cut slopes along with cut and fill walls.
•

Revised G Modified, CDOT’s preferred alignment through Webb Ranch.

See Appendix B for Drawings and Exhibits for all Alternatives.
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4.1 Alternative R1
4.1.1. Design Criteria
Design Speed = 35mph
Minimum Radius = 715’
Maximum Super Elevation =6.00%
Maximum Slope = 6.00%
Lanes = 2 Northbound, 3 Southbound (climbing lane for trucks)
Shoulders = 10’ paved, 4’ adjacent to climbing lane
Cut Slopes = 3:1
Guardrails = All fill slopes
Interchange = Hybrid Diamond Interchange at US 160 and US 550
4.1.2. Travel efficiency/capacity to meet current and future needs
Finding(s): It is our professional opinion that Alternative R1 will increase travel efficiency by
improving the Farmington Hill Intersection LOS; reducing the overall travel time between
Farmington, Bayfield and Durango; eliminating out of direction travel; and reducing emissions.
Therefore, it meets CDOT’s Purpose and Need.
Supporting Facts: With the construction of two (2) additional southbound lanes, one (1)
additional northbound lane, an elevated interchange, a horizontal alignment meeting AASHTO
35mph design requirements, and reducing Farmington Hill’s existing grade to 6.00%. Alternative
R1 will increase the travel efficiency and capacity along the one (1) mile section of US 550 from
MP 15.5 to 16.5.

Based on CDOT traffic information provided in the SEIS this section of

Highway will convey 615/1390vph (AM/PM) southbound and 1585/975vph (AM/PM)
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northbound each day. This will allow traffic to flow at a Free Flow Speed (FFS) of 35mph for
the entirety of this section of highway.
Weighted Travel Time was also calculated for each proposed alternative in order to determine
the most efficient alignment for vehicular traffic between Durango, Farmington and Bayfield in
the US 550 and US 160 corridors.

Travel times were calculated to/from the US 160/550

Farmington Hill Intersection, the US 160 Grandview Interchange, and the US 550/CR 220
Intersection based on four scenarios.

The scenarios for which travel time was calculated

included Durango to Farmington, Farmington to Durango, Bayfield to Farmington, and
Farmington to Bayfield. The EIS and SEIS projected traffic was then used to weight each of the
four scenarios to determine the Weighted Travel Time. For example, trips between Durango and
Farmington make up 76% of the vehicle trips utilizing this intersection, so reducing the travel
distance and increasing speed for trips between Durango and Farmington are critical factors for
improving efficiency in travel between these destinations. The Weighted Travel Time between
locations is a critical calculation to complete, as it will help a highway designer determine the
amount of fuel used for each alternative, which costs the taxpayers money and increases
emissions. The Weighted Travel Time can also predict whether motorists will explore other
viable routes for travel between locations due to out of direction travel.
Based on the Calculations it was found that Alternative R1’s Weighted Travel Time = 102.8
seconds, which is less than the Revised G Modified Alternative’s 114 seconds. Based on the
data the impacts including vehicle miles driven, the amount of fuel purchased and emissions
released related to Alternative R1 are less than the impacts associated with Revised G Modified.
For comparison purposes:
The Travel Time between Durango and Farmington for Alternative R1 = 86 seconds
The Travel Time between Durango and Farmington for Revised G Modified = 124 seconds
It was also necessary to analyze the functionality of the Interchange that is proposed as a part of
each “R” alternative.

Within the interchange, the only conflicting movements will be the

Farmington to Durango Left Turn (1000/590, AM/PM) vs. the Bayfield to Farmington Left Turn
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(240/240, AM/PM); which will require an elevated signalized intersection north of US 160.
Synchro Traffic Modeling Software was used to analyze the intersection, (See Appendix C).
Based on the analysis a single lane on each leg of the two-direction intersection would provide a
LOS of C for 2030 traffic.
It should be noted that at the time of construction CDOT would have the ability to add an
additional Farmington to Durango Lane across US 160, which will improve functionality of this
intersection well into the future. This cost was not included within the cost estimate because it
is not a necessary cost to meet capacity per the definition of CDOT’s Purpose and Need
Statement.
4.1.3.

Safety

Finding(s): It is our professional opinion that Alternative R1 will substantially improve safety
for the traveling public by reducing the number and severity of crashes.
Supporting Facts: The Purpose and Need statement includes the necessity to improve safety for
the traveling public by reducing the number and severity of crashes. In the EIS CDOT dismissed
all alternatives utilizing the existing Farmington Hill Intersection based on safety concerns that
were briefly discussed for one-half of one page, but not quantified within the report. It is our
opinion that the safety issues with regard to all alignments that attempted to follow Farmington
Hill and tie into the existing US 160/US 550 intersection, were overstated and under evaluated
for the purposes of an EIS in order to make a decision with respect to each alignment’s ability to
meet CDOT’s Purpose and Need.

Therefore, in this section we will address the safety issues

that are present and will be mitigated as a part of this construction project. Safety issues
identified in Section 1.6.2.1 of the SEIS and Section 4.2 and 4.3 of the EIS along with any other
issues Russell Planning and Engineering has identified will be discussed in further depth.
The SEIS identified wild animals as the cause of 36% of all crashes on the existing Farmington
Hill Alignment (SEIS Figure 1-6b). In our experience, the combination of a reduction to the
traveling speed of vehicles and the construction of deer fencing will greatly reduce the number
and severity of these types of crashes.

The second most common type of accident was

overturning at 17% (SEIS Figure 1-6b), which will be mitigated by the construction of guardrail
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and a center median consisting of median barriers. The third most common type of accident
were rear end type accidents at 15% (SEIS Figure 1-6b), which will be mitigated by the
construction of the proposed interchange bridge and tie into Ramp A of the Grandview
Interchange, which will flatten the slope of the roadway to near zero percent for the last 500’ of
the alignment giving vehicles an adequate landing to slow down prior to the intersection.
Along with the three types of accidents, mentioned above, that make up 68% of all accidents,
specific design improvements will be made as a part of Alternative R1 that were mentioned as
being deficient by CDOT on the existing Farmington Hill section of US 550.

Those issues

include sharp horizontal curves, steep roadway grade, minimal paved shoulders, narrow
traversable ground outside of roadway, limited guardrail along roadway, steep hillside above and
below roadway, bottom toe of hillside below roadway is high, existing roadway runs primarily
along the north facing slope, cobble and boulders fall onto the roadway, and driver visibility
along road is limited.
-Sharp Horizontal Curves
Finding(s): It is our professional opinion that Alternative R1 will substantially improve US 550
safety with respect to horizontal curvature.
Supporting Facts: The existing US 550 alignment on Farmington Hill currently has a minimum
radius of approximately 320’ and super elevation as high as 8.00%. With the construction of
Alternative R1, the existing Farmington Hill Alignment would be revised to a 35mph design
speed roadway. The new highway would have a minimum curve radius of 715’ with 6.00%
super elevation, which meets CDOT M&S standards for a 35mph road. Where snow and ice are
factors, a maximum 8.00% super elevation is recommended per AASHTO Chapter 3, Elements
of Design, Horizontal Alignment, Maximum Super elevation Rates for Streets and Highways.
-Steep Roadway Grade
Finding(s): It is our professional opinion that Alternative R1 will substantially improve US 550
safety with respect to roadway grade.
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Supporting Facts: The existing US 550 alignment on Farmington Hill has a vertical grade that
is in excess of 6.5% in areas, which makes it difficult for trucks to maintain speed while
traveling up and down the US 550 alignment in this area. The proposed grade for Alignment R1
is a 6.00% grade. Based on the AASHTO Section Climbing Lanes on Freeways and Multilane
Highways, “climbing lanes are generally not warranted on four-lane highways with directional
volumes below 1,000 vehicles per hour per lane….the inconvenience with this low volume is not
sufficient to justify the cost of a climbing lane.” According to CDOT, climbing lanes are
generally added on grades 6.00% or greater. Although the traffic volume does not warrant a
climbing lane per AASHTO, the CDOT recommendation was used for this analysis. Therefore,
a climbing lane has been added to the US 550 southbound lanes in order to better facilitate truck
climbing while allowing passenger vehicles to pass.
-Minimal Paved Shoulders
Finding(s): It is our professional opinion that Alternative R1 will substantially improve US 550
safety with respect to paved shoulders.
Supporting Facts: The existing US 550 alignment on Farmington Hill has sections of roadway
with shoulders of less than 2’ in width, which makes stopping along the alignment dangerous.
Alternative R1 will have a 10’ paved shoulder on northbound lanes and a 4’ paved shoulder
along southbound lanes (CDOT requirement for auxiliary lanes). The addition of the paved
shoulders will allow disabled vehicles to exit the travel lanes to maintain free flowing traffic
conditions. It should be noted that the Alternative R1 alignment removes much of the “nose” on
Farmington Hill and there will be a roughly 1.7 acre pullout area for southbound traffic.
-Narrow Traversable Ground Outside of Roadway
Finding(s): It is our professional opinion that Alternative R1 will substantially improve US 550
safety with respect to traversable ground outside of the roadway.
Supporting Facts: The existing US 550 alignment on Farmington Hill Roadway is benched into
the hillside and has minimal areas along the roadway for vehicles to safely exit traffic, which
creates an unsafe situation. With the construction of Alternative R1 in addition to the previously
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discussed paved shoulders, auxiliary lane (southbound), and large pullout area (southbound);
there will be a 12’ (6:1) Z-Slope, which is traversable and recoverable; or an 8’ (4:1) Z-Slope,
which is recoverable. This will be an element of final design depending on CDOT preferences.
It should also be noted that the clear zone requirements for 35 mph road with over 6000 ADT is
14-16’ at 3:1 or flatter back slopes per Table 3.1 in the Roadside Design Guide. The conceptual
design of Alternative R1 currently meets this requirement.
-Limited Guardrail along Roadway
Finding(s): It is our professional opinion that Alternative R1 will substantially improve US 550
safety with respect to guardrail along the roadway.
Supporting Facts: The existing US 550 alignment on Farmington Hill has limited guardrail.
With the construction of Alternative R1 guardrail would be added along much of the southbound
lanes (excluding the large 1.7-acre pullout area). In addition, a center median barrier is planned
to prevent vehicle crossover into opposing lanes, which is the fourth most common accident on
the existing road at 9% (SEIS Figure 1-6b).
-Steep Hillside Above and Below the Roadway
Finding(s): It is our professional opinion that Alternative R1 will substantially improve US 550
safety with respect to the hillside above and below the roadway.
Supporting Facts: The existing US 550 alignment on Farmington Hill has steep hillsides both
above (vertical in places) and below (approx 1:1 in places) its alignment. With Alternative R1
the slope above the roadway would be revised to 3:1 slopes in order to provide greater solar
exposure, create safer slopes with respect to boulders and cobble falling onto the road, and allow
for re-vegetation of slopes. The slope below the roadway would remain the same, but safety
improvements discussed previously include the addition of an auxiliary lane, a 10’ paved
shoulder, 1.7 acre pullout area, and the addition of guardrail.
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-Bottom Toe of Hillside Below Roadway is High,
Finding(s): It is our professional opinion that Alternative R1 will substantially improve US 550
safety with respect to the height of the bottom toe of the hillside.
Supporting Facts: The existing US 550 alignment on Farmington Hill is located on a hillside
which has a toe of slope that is high. The height of the slope below the roadway would remain
the same, but safety improvements discussed previously include the addition of an auxiliary lane,
a 10’ paved shoulder, 1.7 acre pullout area, and the addition of guardrail.
-Existing Roadway Runs Primarily Along the North Facing Slope
Finding(s): It is our professional opinion that Alternative R1 will substantially improve US 550
safety with respect to the north facing slope.
Supporting Facts: The existing US 550 alignment on Farmington Hill is a west facing road for
the upper section, while the bottom 2000’ faces north. With the construction of Alternative R1,
the solar exposure of US 550 will be improved by the laying back of the slopes to 3:1. Since US
160 in this area is in a canyon this Alternative reduces the amount of travel time for the primary
traffic on US 160, which is a heavily shaded area in the winter. It should be noted that US 550
and US 160 are heavily traveled roadways in the mountainous southeastern portion of Colorado
and snowplowing and maintenance to these roads is to be expected.
-Cobble and Boulders Fall onto the Roadway
Finding(s): It is our professional opinion that Alternative R1 will substantially improve US 550
safety with respect to cobble and boulders falling onto the roadway.
Supporting Facts: The existing US 550 alignment on Farmington Hill has steep slopes that are
nearly vertical and close to the roadway that allows cobble and boulders to fall onto the roadway.
Alternative R1 will lay the existing hillside above the roadway to 3:1 slopes, which will be
covered with top soil and reseeded. Reconstruction of slope will allow CDOT to remove all
hazards associated with the cobble and boulders entering the roadway. In addition, there are
much wider shoulders and recoverable slopes below the 3:1 cut.
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-Driver Visibility Along Road is Limited
Finding(s): It is our professional opinion that Alternative R1 will substantially improve US 550
safety with respect to driver visibility.
Supporting Facts: The existing US 550 alignment on Farmington Hill alignment has very tight
curves (320’) along several nearly vertical cut slopes. With the construction of Alternative R1,
the minimum horizontal curve will be increased to 715’ and cut slopes will be reduced to 3:1
outside of the z-slope, which will vastly improve sight distance along the alignment.
-Other Safety Considerations
Finding(s): It is our professional opinion that Alternative R1 will substantially improve US 550
safety with respect to accidents at CR 220.
Supporting Facts:

Currently the US 550 alignment on Farmington Hill has a double

intersection with County Road 220 at the top of Farmington Hill. These intersections are located
on a roughly 700’ radius with heavy vegetation and sight distance issues. With the Construction
of Alternative R1, this intersection would be improved with auxiliary lanes and the sight distance
would be improved.
Both the EIS and SEIS stated that reducing traffic from 70mph to 35mph would be dangerous
because it is not recommended by AASHTO. The FHWA's "Mitigation Strategies for Design
Exceptions - July 2007, Chapter 3, Design Speed" offers the following discussion concerning
design speed,

"Research suggests that crash risk increases with increasing differentials in speed (Table 2).
Such differentials can be between adjoining highway sections (change in 85th percentile speeds
due to changes in roadway geometry) or between speeds of vehicles in the same traffic stream
(such as trucks and passenger vehicles). Exhibit 3-58 in the Green Book provides information
on the crash rate of trucks as a function of the speed differential of trucks to the average running
speed of all traffic."
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While the differential in 85th percentile speeds could occur in this location it is not a condition
that is exclusive to the "R" Alternatives, because Revised G Modified will be forced to reduce
traveling speeds prior to the Grandview Interchange. Furthermore, a separate discussion on
design speed occurs within, “A Policy on Geometric Design of Highways and Streets”, 2001, 4th
ed., AASHTO, p. 70: Chapter 2 – DESIGN CONTROLS AND CRITERIA, Speed, Design
Speed,” which provides:
“A pertinent consideration in selecting design speeds is the average trip length. The longer the
trip, the greater the driver’s desire to use higher speeds. In the design of a substantial length of
highway, it is desirable to select a uniform design speed. However, changes in terrain and other
physical controls may dictate a change in design speed on certain sections. If so, the
introduction of a lower design speed should not be done abruptly, but should be effected over
sufficient distance to permit drivers to gradually change speed before reaching the highway
section with the lower design speed.
Where it is appropriate to reduce horizontal and vertical alignment features, many drivers may
not perceive the lower speed condition ahead, and therefore it is important that they be warned
well in advance. The changing condition should be indicated by such controls as speed-zone and
curve-speed signs.”
Each of the “R” Alternatives comply with the foregoing guideline. Per AASHTO, It is
recommended that in order to mitigate the risk, the speed reduction take place incrementally over
a longer distance. For example, the speed reduction for Alternative R1 can and should be
accomplished safely just to the south of the CR 220 intersection along the Craig Limousine
Ranch. In this location there is roughly 1 mile of relative straight roadway, which when
reconstructed by CDOT to widen to four (4) lanes will be an ideal location to reduce speed with
respect to stopping sight distance and grade. Slowing traffic at this location would allow for
slower design speeds at CR 2202, which create a safer intersection. It should also be noted that
the Revised G Modified alternative will require a reduction in speed prior to the Grandview
interchange for US 550 northbound traffic, which is a nearly identical situation except that is will
be on a down slope and at the bottom of a 180’ cut with 3:1 side slopes.
2

CR 220 is a rural county road that consists mainly of farm and residential traffic.
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Furthermore, speed limit changes of 15mph or greater are common just prior to entering city
limits on many highways in Colorado.

Southbound highway traffic just north of the Durango

City limits are slowed from 55mph to a signalized intersection (35mph speed limit) within about
a half a mile in this location. The MUTCD specifically addresses speed limit changes in Section
2C.30. In the EIS and SEIS, CDOT did not address the negatives associated with the Revised G
Modified Alternative’s need to slow prior to the Grandview Interchange.
4.1.4.

Control access for safety and mobility flow improvements

Finding(s): It is our professional opinion that Alternative R1 will control access for safety and
mobility flow improvement by consolidating three (3) residential and one (1) commercial
driveway into a single intersection at CR 220.
Supporting Facts: The construction of Alternative R1 will allow for reconstruction of the CR
220 intersection.

This reconstruction should include construction of a full compliment of

acceleration lanes and deceleration lanes.

This intersection should also include a south

alignment, which would allow for access to Eagle Block and three private residences. The
proposed Alternative R1 intersection would consolidate access to US 550 in the area to one
intersection instead of two county road access points and three private driveways.
4.1.5.

Geotechnical Issues

Finding(s): We concur with the professional opinion of Trautner Geotech that CDOT’s revision
to the T Alternative, and to the Preliminary A Alternative is materially flawed, because the
proposed 85’ tall fill walls, are not viable. Furthermore, we agree with Mr. Trautner’s assertion
that the proposed “R” Alternatives are economically viable and technically sound engineering
solutions due to their ability to minimize the height of the proposed fill walls.
Supporting Facts: In the SEIS, CDOT references “challenging geotechnical issues with known
subsurface water problems (springs) which create drainage and slope stability issues” as a
problem common to the at-grade intersection, partial interchange and revised preliminary
alternatives. See, pages 2-18, 19 and 22. CDOT does not rely upon or cite to any technical study
or test results relative to subsurface water conditions in or near the existing US 550 ROW at
Farmington Hill. CDOT does not specifically identify the geotechnical issues, or the “known
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water problems” with which it is concerned. CDOT does not describe the manner in which it has
addressed and resolved similar, or more severe conditions, which it has encountered in
constructing highways throughout Colorado’s mountainous areas.

At Appendix F, we have appended the Report of Trautner Geotech, LLC, dated November 22,
2011, which states that with respect to the construction of any of the alternatives in the existing
US 550 ROW which CDOT evaluated, and any of the four R Alternatives presented by Russell
Planning and Engineering, CDOT would not encounter any significant water and slope stability
issues of greater severity than are regularly encountered throughout the mountainous areas of
Colorado where highway construction already has occurred. Mr. Trautner’s years of proven
experience concerning geotechnical issues in the Durango area make him a local and regional
expert in the field. He is not aware of any insurmountable geotechnical issues at Farmington Hill
and neither are we. If CDOT specifically identifies particular geotechnical issues, or the “known
water problems” with which it is concerned, we are confident that Trautner Geotech will address
them and that CDOT could resolve them based upon its past substantial experience.

4.1.6.

Construction Issues

Finding(s): It is our professional opinion that Alternative R1 could be constructed while US 550
remains open along Farmington Hill.
Supporting Facts:

Per the EIS and SEIS, CDOT has identified constructability issues

associated with all Farmington Hill Alternatives for US 550’s connection to US 160 and
recommended $4,400,000 for the reconstruction of CR 220 for a 2-year detour. With any
highway construction there are often challenges associated with the project that need to be
considered, and Alternative R1 is no exception. Alterative R1 requires the removal roughly 1.8
million cubic yards of material from Farmington Hill for the road’s re-alignment. This is a
considerable amount of material that could be removed while the existing road remains in
service, and may take up to a year of hauling to complete this portion of the work.

Once the

material is removed, the proposed northbound roadbed would largely be exposed and the
contractor would have ample room to construct the proposed road section while maintaining
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existing traffic. Temporary detours onto newly constructed northbound lanes would allow the
existing lanes to be removed, lowered, and realigned with the new roadway to create the
southbound section of highway. Regardless of the previously discussed ability to construct
Alternative R1 without a detour, a $4,400,000 lump sum cost to address construction issues was
added to its cost estimate, see Appendix D for details.
It should be noted that the La Plata County Traffic Impact Analysis, prepared and adopted in
1997 had identified the need to reconstruct CR 220. This could be mutually beneficial to LPC
and CDOT to complete this prior to the future highway improvements.
4.1.7.

Impacts to Surrounding Properties

Finding(s):
Historic Webb Ranch Impacts - Section 4(f) Property = 9.3 acres
ROW Purchase from Webb Ranch = 26.9 acres
Eagle Block - Access point revised, walls or slight alignment adjustment may be required to
reduce impacts; Single Family Residences on property would also experience similar impacts
Hillmeyer Residence - minimal impacts, access point revised
The excavation along the west rim of Webb Ranch will impact archaeological site 5LP2223, but
we have designed the excavation to preserve four of the five structural features. We are advised
by the Webb’s cultural resource consultant that these structures present the most significant
aspect of this site and may warrant further study but that the artifacts on the land that is
excavated properly could be subject to mitigation.
The “R” Alignments all impact an area of the Webb Ranch that has already been disturbed by the
existing US 550 highway corridor and ranching operations. However, the Revised G Modified
will disturb the north area of the ranch that consists of mature forests and vegetation and has seen
little, if any, human disturbance and the south area of the ranch that is vital to the ranching
operations. Not only will Revised G Modified have a major impact on the ranch operations, but
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it appears to have far greater environmental impacts. We also understand that there are a number
of archeological sites located on Webb Ranch that would be impacted by Revised G Modified.
Supporting Facts: See Appendix B for Alternative R1 Plan View
4.1.8.

Cost Estimate

Finding(s): The Estimated Cost for Alternative R1 is $72,517,584.72
Supporting Facts: For supporting details for this estimate, See Appendix D Alternative R1
Cost Estimate. In addition, we have relied upon the Report of Trautner Geotech (Appendix F),
which states that CDOT overestimated the cost of wall construction for alignments in or near the
US 550 within the EIS and SEIS. Mr. Trautner states that wall costs for Farmington Hill
alternatives would not vary significantly from the cost used in all alternatives except for
Alternative A within the EIS and SEIS. Therefore, we have used $85/SF (face cut) and $115/SF
(face fill) for the purposes of estimating wall costs, which is consistent with estimates used for
other EIS and SEIS alternatives.
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4.2.
4.2.1.

Alternative R2
Design Criteria

Design Speed = 45mph
Minimum Radius = 1250’
Maximum Super Elevation =6.00%
Maximum Slope = 5.00%
Lanes = 2 Northbound, 2 Southbound (no climbing lane required)
Shoulders = 10’ paved, 4’ adjacent to climbing lane
Cut Slopes = 3:1
Guardrails = All fill slopes
Interchange = Hybrid Diamond Interchange at US 160 and US 550
4.2.2.

Travel efficiency/capacity to meet current and future needs

Finding(s): Construction of Alternative R2 will increase travel efficiency by improving the
Farmington Hill Intersection LOS; reducing the overall travel time between Farmington,
Bayfield and Durango; eliminating out of direction travel; and reducing emissions. Therefore, it
meets CDOT’s Purpose and Need.
Supporting Facts: With the construction of one (1) additional southbound lane, one (1)
additional northbound lane, an elevated interchange, a horizontal alignment meeting AASHTO
45mph design requirements, and reducing Farmington Hill’s existing grade to 5.00%.
Alternative R2 will increase the travel efficiency and capacity along the one (1) mile section of
US 550 from MP 15.5 to 16.5. Based on CDOT traffic information provided in the SEIS this
section of Highway will convey 615/1390vph (AM/PM) southbound and 1585/975vph (AM/PM)
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northbound each day. This will allow traffic to flow at a Free Flow Speed (FFS) of 45mph for
the entirety of this section of highway.
Weighted Travel Time was also calculated for each proposed alternative in order to determine
the most efficient alignment for vehicular traffic between Durango, Farmington and Bayfield in
the US 550 and US 160 corridors.

Travel times were calculated to/from the US 160/550

Farmington Hill Intersection, the US 160 Grandview Interchange, and the US 550/CR 220
Intersection based on four scenarios.

The scenarios for which travel time was calculated

included Durango to Farmington, Farmington to Durango, Bayfield to Farmington, and
Farmington to Bayfield. The EIS and SEIS projected traffic was then used to weight each of the
four scenarios to determine the Weighted Travel Time. For example, trips between Durango and
Farmington make up 76% of the vehicle trips utilizing this intersection, so reducing the travel
distance and increasing speed for trips between Durango and Farmington are critical factors for
improving efficiency in travel between these destinations. The Weighted Travel Time between
locations is a critical calculation to complete, as it will help a highway designer determine the
amount of fuel used for each alternative, which costs the taxpayers money and increases
emissions. The Weighted Travel Time can also predict whether motorists will explore other
viable routes for travel between locations due to out of direction travel.
Based on the Calculations it was found that Alternative R2’s Weighted Travel Time = 83.8
seconds, which is less than the Revised G Modified Alternative’s 114 seconds. Based on the
data the impacts including vehicle miles driven, the amount of fuel purchased and emissions
released related to Alternative R2 are less than the impacts associated with Revised G Modified.
For comparison purposes:
The Travel Time between Durango and Farmington for Alternative R2 = 67 seconds
The Travel Time between Durango and Farmington for Revised G Modified = 124 seconds
It was also necessary to analyze the functionality of the Partial Diamond Interchange that is
proposed as a part of each “R” alternative.

Within the interchange, the only conflicting

movements will be the Farmington to Durango Left Turn (1000/590, AM/PM) vs. the Bayfield to
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Farmington Left Turn (240/240, AM/PM); which will require an elevated signalized intersection
north of US 160. Synchro Traffic Modeling Software was used to analyze the intersection, (See
Appendix C). Based on the analysis a single lane on each leg of the two-direction intersection
would provide a LOS of C for 2030 traffic.
It should be noted that at the time of construction CDOT would have the ability to add an
additional Farmington to Durango Lane across US 160, which will greatly improve functionality
of this intersection well into the future.

This cost was not included within the cost estimate

because it is not a necessary cost to meet capacity per the definition of CDOT’s Purpose and
Need Statement.
4.2.3.

Safety

Finding(s): It is our professional opinion that Alternative R2 will substantially improve safety
for the traveling public by reducing the number and severity of crashes.
Supporting Facts: The Purpose and Need statement includes the necessity to improve safety for
the traveling public by reducing the number and severity of crashes. In the EIS CDOT dismissed
all alternatives utilizing the existing Farmington Hill Intersection based on safety concerns that
were briefly discussed for one-half of one page, but not quantified within the report. It is our
opinion that the safety issues with regard to all alignments that attempted to follow Farmington
Hill and tie into the existing US 160/US 550 intersection, were overstated and under evaluated
for the purposes of an EIS in order to make a decision with respect to each alignment’s ability to
meet CDOT’s Purpose and Need.

Therefore, in this section we will address the safety issues

that are present and will be mitigated as a part of this construction project. Safety issues
identified in Section 1.6.2.1 of the SEIS and Section 4.2 and 4.3 of the EIS along with any other
issues Russell Planning and Engineering has identified will be discussed in further depth.
The SEIS identified wild animals as the cause of 36% of all crashes on the existing Farmington
Hill Alignment (SEIS Figure 1-6b). In our experience, the combination of a reduction to the
traveling speed of vehicles and the construction of deer fencing will greatly reduce the number
and severity of these types of crashes.

The second most common type of accident was

overturning at 17% (SEIS Figure 1-6b), which will be mitigated by the construction of guardrail
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and a center median consisting of median barriers. The third most common type of accident
were rear end type accidents at 15% (SEIS Figure 1-6b), which will be mitigated by the
construction of the proposed interchange bridge and tie into Ramp A of the Grandview
Interchange, which will flatten the slope of the roadway to near zero percent for the last 500’ of
the alignment giving vehicles an adequate landing to slow down prior to the intersection.
Along with the three types of accidents, mentioned above, that make up 68% of all accidents,
specific design improvements will be made as a part of Alternative R2 that were mentioned as
being deficient by CDOT on the existing Farmington Hill section of US 550.

Those issues

include sharp horizontal curves, steep roadway grade, minimal paved shoulders, narrow
traversable ground outside of roadway, limited guardrail along roadway, steep hillside above and
below roadway, bottom toe of hillside below roadway is high, existing roadway runs primarily
along the north facing slope, cobble and boulders fall onto the roadway, and driver visibility
along road is limited.
-Sharp Horizontal Curves
Finding(s): It is our professional opinion that Alternative R2 will substantially improve US 550
safety with respect to horizontal curvature.
Supporting Facts: The existing US 550 alignment on Farmington Hill currently has a minimum
radius of approximately 320’ and super elevation as high as 8.00%. With the construction of
Alternative R2, the existing Farmington Hill Alignment would be revised to a 45mph design
speed roadway. The new highway would have a minimum curve radius of 1250’ with 6.00%
super elevation, which meets CDOT M&S standards for a 45mph road. Where snow and ice are
factors, a maximum 8.00% super elevation is recommended per AASHTO Chapter 3, Elements
of Design, Horizontal Alignment, Maximum Super elevation Rates for Streets and Highways.
-Steep Roadway Grade
Finding(s): It is our professional opinion that Alternative R2 will substantially improve US 550
safety with respect to roadway grade.
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Supporting Facts: The existing US 550 alignment on Farmington Hill has a vertical grade that
is in excess of 6.5% in areas, which makes it difficult for trucks to maintain speed while
traveling up and down the US 550 alignment in this area. The proposed grade for Alignment R2
is a 5.00% grade, which is consistent with the design grade of Revised G Modified. Based on
the AASHTO Section Climbing Lanes on Freeways and Multilane Highways, “climbing lanes
are generally not warranted on four-lane highways with directional volumes below 1,000
vehicles per hour per lane….the inconvenience with this low volume is not sufficient to justify
the cost of a climbing lane.” According to CDOT, climbing lanes are generally added on grades
6.00% or greater. Therefore, a climbing lane has NOT been added to the US 550 southbound
lanes.
-Minimal Paved Shoulders
Finding(s): It is our professional opinion that Alternative R2 will substantially improve US 550
safety with respect to paved shoulders.
Supporting Facts: The existing US 550 alignment on Farmington Hill has sections of roadway
with shoulders of less than 2’ in width, which makes stopping along the alignment dangerous.
Alternative R2 will have a 10’ paved shoulder on northbound lanes and a 4’ paved shoulder
along southbound lanes (CDOT requirement for auxiliary lanes). The addition of the paved
shoulders will allow disabled vehicles to exit the travel lanes to maintain free flowing traffic
conditions. It should be noted that the Alternative R2 alignment removes much of the “nose” on
Farmington Hill and there will be a roughly 1.7 acre pullout area for southbound traffic.
-Narrow Traversable Ground Outside of Roadway
Finding(s): It is our professional opinion that Alternative R2 will substantially improve US 550
safety with respect to traversable ground outside of the roadway.
Supporting Facts: The existing US 550 alignment on Farmington Hill Roadway is benched into
the hillside and has minimal areas along the roadway for vehicles to safely exit traffic, which
creates an unsafe situation. With the construction of Alternative R2 in addition to the previously
discussed paved shoulders, auxiliary lane (southbound), and large pullout area (southbound);
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there will be a 12’ (6:1) Z-Slope, which is traversable and recoverable; or an 8’ (4:1) Z-Slope,
which is recoverable. This will be an element of final design depending on CDOT preferences.
It should also be noted that the clear zone requirements for 45 mph road with over 6000 ADT is
14-16’ at 3:1 or flatter back slopes per Table 3.1 in the Roadside Design Guide. The conceptual
design of Alternative R2 currently meets this requirement.
-Limited Guardrail along Roadway
Finding(s): It is our professional opinion that Alternative R2 will substantially improve US 550
safety with respect to guardrail along the roadway.
Supporting Facts: The existing US 550 alignment on Farmington Hill has limited guardrail.
With the construction of Alternative R2 guardrail would be added along much of the southbound
lanes (excluding the large 1.7-acre pullout area). In addition, a center median barrier is planned
to prevent vehicle crossover into opposing lanes which is the fourth most common accident on
the existing road at 9% (SEIS Figure 1-6b).
-Steep Hillside Above and Below the Roadway
Finding(s): It is our professional opinion that Alternative R2 will substantially improve US 550
safety with respect to the hillside above and below the roadway.
Supporting Facts: The existing US 550 alignment on Farmington Hill has steep hillsides both
above (vertical in places) and below (approx 1:1 in places) its alignment. With Alternative R2
the slope above the roadway would be revised to 3:1 slopes in order to provide greater solar
exposure, create safer slopes with respect to boulders and cobble falling onto the road, and allow
for re-vegetation of slopes. The slope below the roadway would remain the same, but safety
improvements discussed previously include the addition of an auxiliary lane, a 10’ paved
shoulder, 1.7 acre pullout area, and the addition of guardrail.
-Bottom Toe of Hillside Below Roadway is High,
Finding(s): It is our professional opinion that Alternative R2 will substantially improve US 550
safety with respect to the height of the bottom toe of the hillside.
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Supporting Facts: The existing US 550 alignment on Farmington Hill is located on a hillside
which has a toe of slope that is high. The height of the slope below the roadway would remain
the same, but safety improvements discussed previously include the addition of an auxiliary lane,
a 10’ paved shoulder, 1.7 acre pullout area, and the addition of guardrail.
-Existing Roadway Runs Primarily Along the North Facing Slope
Finding(s): It is our professional opinion that Alternative R2 will substantially improve US 550
safety with respect to the north facing slope.
Supporting Facts: The existing US 550 alignment on Farmington Hill is a west facing road for
the upper section, while the bottom 2000’ faces north. With the construction of Alternative R2,
the solar exposure of US 550 will be improved by the laying back of the slopes to 3:1. Since US
160 in this area is in a canyon this Alternative reduces the amount of travel time for the primary
traffic on US 160, which is a heavily shaded area in the winter. It should be noted that US 550
and US 160 are heavily traveled roadways in the mountainous southeastern portion of Colorado
and snowplowing and maintenance to these roads is to be expected.
-Cobble and Boulders Fall onto the Roadway
Finding(s): It is our professional opinion that Alternative R2 will substantially improve US 550
safety with respect to cobble and boulders falling onto the roadway.
Supporting Facts: The existing US 550 alignment on Farmington Hill has steep slopes that are
nearly vertical and close to the roadway that allows cobble and boulders to fall onto the roadway.
Alternative R2 will lay the existing hillside above the roadway to 3:1 slopes, which will be
covered with top soil and reseeded. Reconstruction of slope will allow CDOT to remove all
hazards associated with the cobble and boulders entering the roadway. In addition, there are
much wider shoulders and recoverable slopes below the 3:1 cut.
-Driver Visibility Along Road is Limited
Finding(s): It is our professional opinion that Alternative R2 will substantially improve US 550
safety with respect to driver visibility.
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Supporting Facts: The existing US 550 alignment on Farmington Hill alignment has very tight
curves (320’) along several nearly vertical cut slopes. With the construction of Alternative R2,
the minimum horizontal curve will be increased to 1250’ and cut slopes will be reduced to 3:1
outside of the z-slope, which will vastly improve sight distance along the alignment.
-Other Safety Considerations
Finding(s): It is our professional opinion that Alternative R2 will substantially improve US 550
safety with respect to accidents at CR 220.
Supporting Facts:

Currently the US 550 alignment on Farmington Hill has a double

intersection with County Road 220 at the top of Farmington Hill. These intersections are located
on a roughly 700’ radius with heavy vegetation and sight distance issues. With the Construction
of Alternative R2, this intersection would be improved with auxiliary lanes and the sight distance
would be improved.
Both the EIS and SEIS stated that reducing traffic from 70mph to 35mph would be dangerous
because it is not recommended by AASHTO. The FHWA's "Mitigation Strategies for Design
Exceptions - July 2007, Chapter 3, Design Speed" offers the following discussion concerning
design speed,

"Research suggests that crash risk increases with increasing differentials in speed (Table 2).
Such differentials can be between adjoining highway sections (change in 85th percentile speeds
due to changes in roadway geometry) or between speeds of vehicles in the same traffic stream
(such as trucks and passenger vehicles). Exhibit 3-58 in the Green Book provides information
on the crash rate of trucks as a function of the speed differential of trucks to the average running
speed of all traffic."

While the differential in 85th percentile speeds could occur in this location it is not a condition
that is exclusive to the "R" Alternatives, because Revised G Modified will be forced to reduce
traveling speeds prior to the Grandview Interchange. Furthermore, a separate discussion on
design speed occurs within, “A Policy on Geometric Design of Highways and Streets”, 2001, 4th
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ed., AASHTO, p. 70: Chapter 2 – DESIGN CONTROLS AND CRITERIA, Speed, Design
Speed,” which provides:
“A pertinent consideration in selecting design speeds is the average trip length. The longer the
trip, the greater the driver’s desire to use higher speeds. In the design of a substantial length of
highway, it is desirable to select a uniform design speed. However, changes in terrain and other
physical controls may dictate a change in design speed on certain sections. If so, the
introduction of a lower design speed should not be done abruptly, but should be effected over
sufficient distance to permit drivers to gradually change speed before reaching the highway
section with the lower design speed.
Where it is appropriate to reduce horizontal and vertical alignment features, many drivers may
not perceive the lower speed condition ahead, and therefore it is important that they be warned
well in advance. The changing condition should be indicated by such controls as speed-zone and
curve-speed signs.”
Each of the “R” Alternatives comply with the foregoing guideline. Per AASHTO, It is
recommended that in order to mitigate the risk, the speed reduction take place incrementally over
a longer distance. For example, the speed reduction for Alternative R2 can and should be
accomplished safely just to the south of the CR 220 intersection along the Craig Limousine
Ranch. In this location there is roughly 1 mile of relative straight roadway, which when
reconstructed by CDOT to widen to four (4) lanes will be an ideal location to reduce speed with
respect to stopping sight distance and grade. Slowing traffic at this location would allow for
slower design speeds at CR 2203, which create a safer intersection. It should also be noted that
the Revised G Modified alternative will require a reduction in speed prior to the Grandview
interchange for US 550 northbound traffic, which is a nearly identical situation except that is will
be on a down slope and at the bottom of a 180’ cut with 3:1 side slopes.
Furthermore, speed limit changes of 15mph or greater are common just prior to entering city
limits on many highways in Colorado.

Southbound highway traffic just north of the Durango

City limits are slowed from 55mph to a signalized intersection (35mph speed limit) within about
3

CR 220 is a rural county road that consists mainly of farm and residential traffic.
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a half a mile in this location. The MUTCD specifically addresses speed limit changes in Section
2C.30. In the EIS and SEIS, CDOT did not address the negatives associated with the Revised G
Modified Alternative’s need to slow prior to the Grandview Interchange.
4.2.4.

Control access for safety and mobility flow improvements

Finding(s): It is our professional opinion that Alternative R2 will control access for safety and
mobility flow improvement by relocation of an existing business and 2 (two) residences along
with the consolidating remaining residential driveways south of US 550 into a single intersection
at CR 220.
Supporting Facts: The construction of Alternative R2 will allow for reconstruction of the CR
220 intersection.

This reconstruction should include construction of a full complement of

acceleration lanes and deceleration lanes.

This intersection should also include a south

alignment, which would allow for access to remaining private residences.

The proposed

Alternative R2 intersection would consolidate access to US 550 in the area to one intersection
instead of two county road access points and three private driveways.
4.2.5.

Geotechnical Issues

Finding(s): We concur with the professional opinion of Trautner Geotech that CDOT’s revision
to the T Alternative, and to the Preliminary A Alternative is materially flawed, because the
proposed 85’ tall fill walls, are not viable. Furthermore, we agree with Mr. Trautner’s assertion
that the proposed “R” Alternatives are economically viable and technically sound engineering
solutions due to their ability to minimize the height of the proposed fill walls.

Supporting Facts: In the SEIS, CDOT references “challenging geotechnical issues with known
subsurface water problems (springs) which create drainage and slope stability issues” as a
problem common to the at-grade intersection, partial interchange and revised preliminary
alternatives. See, pages 2-18, 19 and 22. CDOT does not rely upon or cite to any technical study
or test results relative to subsurface water conditions in or near the existing US 550 ROW at
Farmington Hill. CDOT does not specifically identify the geotechnical issues, or the “known
water problems” with which it is concerned. CDOT does not describe the manner in which it has
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addressed and resolved similar, or more severe conditions, which it has encountered in
constructing highways throughout Colorado’s mountainous areas.

At Appendix F, we have appended the Report of Trautner Geotech, LLC, dated November 22,
2011, which states that with respect to the construction of any of the alternatives in the existing
US 550 ROW which CDOT evaluated, and any of the four R Alternatives presented by Russell
Planning and Engineering, CDOT would not encounter any significant water and slope stability
issues of greater severity than are regularly encountered throughout the mountainous areas of
Colorado where highway construction already has occurred. Mr. Trautner’s years of proven
experience concerning geotechnical issues in the Durango area make him a local and regional
expert in the field. He is not aware of any insurmountable geotechnical issues at Farmington Hill
and neither are we. If CDOT specifically identifies particular geotechnical issues, or the “known
water problems” with which it is concerned, we are confident that Trautner Geotech will address
them and that CDOT could resolve them based upon its past substantial experience.

4.2.6.

Construction Issues

Finding(s): It is our professional opinion that Alternative R2 could be constructed while US 550
remains open along Farmington Hill.
Supporting Facts:

Per the EIS and SEIS, CDOT has identified constructability issues

associated with all Farmington Hill Alternatives for US 550’s connection to US 160 and
recommended $4,400,000 for the reconstruction of CR 220 for a 2-year detour. With any
highway construction there are often challenges associated with the project that need to be
considered, and Alternative R2 is no exception. Alterative R2 requires the removal of roughly
3.1 million cubic yards of material from Farmington Hill for the road’s re-alignment. This is a
considerable amount of material that could be removed while the existing road remains in
service, and may take up to two (2) years of hauling to complete this portion of the work. Once
the material is removed, the proposed northbound roadbed would largely be exposed and the
contractor would have ample room to construct the proposed road section while maintaining
existing traffic. Temporary detours onto newly constructed northbound lanes would allow the
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existing lanes to be removed, lowered, and realigned with the new roadway to create the
southbound section of highway. Regardless of the previously discussed ability to construct
Alternative R2 without a detour, a $4,400,000 lump sum cost to address construction issues was
added to its cost estimate, see Appendix D for details.
It should be noted that the La Plata County Traffic Impact Analysis, prepared and adopted in
1997 had identified the need to reconstruct CR 220. This could be mutually beneficial to LPC
and CDOT to complete this prior to the future highway improvements.
4.2.7.

Impacts to Surrounding Properties

Finding(s):
Historic Webb Ranch Impacts - Section 4(f) Property = 13.2 acres
ROW Purchase from Webb Ranch = 31.4 acres
Eagle Block- the proposed Alignment for Alternative R2 would eliminate Eagle Block from its
current location. There would be a location north of the proposed US 550 alignment that it may
be relocated to, but that will be a CDOT call during the design phase of this project. For the
purposes of the Cost Estimate and Impacts, the assumption that Eagle Block would have to be
completely relocated was assumed.
The excavation along the west rim of Webb Ranch will impact archaeological site 5LP2223, but
we have designed the excavation to preserve four of the five structural features. We are advised
by the Webb’s cultural resource consultant that these structures present the most significant
aspect of this site and may warrant further study but that the artifacts on the land that is
excavated properly could be subject to mitigation.
The “R” Alignments all impact an area of the Webb Ranch that has already been disturbed by the
existing US 550 highway corridor and ranching operations. However, the Revised G Modified
will disturb the north area of the ranch that consists of mature forests and vegetation and has seen
little, if any, human disturbance and the south area of the ranch that is vital to the ranching
operations. Not only will Revised G Modified have a major impact on the ranch operations, but
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it appears to have far greater environmental impacts. We also understand that there are a number
of archeological sites located on Webb Ranch that would be impacted by Revised G Modified.
Supporting Facts: See Appendix B for Alternative R2 Plan View
4.2.8.

Cost Estimate

Finding(s): The Estimated Cost for Alternative R2 is $91,575,876.22
Supporting Facts: For supporting details for this estimate, See Appendix D Alternative R2
Cost Estimate. In addition, we have relied upon the Report of Trautner Geotech (Appendix F),
which states that CDOT overestimated the cost of wall construction for alignments in or near the
US 550 within the EIS and SEIS. Mr. Trautner states that wall costs for Farmington Hill
alternatives would not vary significantly from the cost used in all alternatives except for
Alternative A within the EIS and SEIS. Therefore, we have used $85/SF (face cut) and $115/SF
(face fill) for the purposes of estimating wall costs, which is consistent with estimates used for
other EIS and SEIS alternatives.
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4.3.
4.3.1.

Alternative R3
Design Criteria

Design Speed = 35mph
Minimum Radius = 715’
Maximum Super Elevation =6.00%
Maximum Slope = 6.00%
Lanes = 2 Northbound, 3 Southbound (climbing lane for trucks)
Shoulders = 10’ paved, 4’ adjacent to climbing lane
Cut Slopes = 3:1 with 30’ vertical soil nail walls
Guardrails = All fill slopes
Interchange = Hybrid Partial Diamond Interchange at US 160 and US 550
4.3.2.

Travel efficiency/capacity to meet current and future needs

Finding(s): It is our professional opinion that Alternative R3 will increase travel efficiency by
improving the Farmington Hill Intersection LOS; reducing the overall travel time between
Farmington, Bayfield and Durango; eliminating out of direction travel; and reducing emissions.
Therefore, it meets CDOT’s Purpose and Need.
Supporting Facts: With the construction of two (2) additional southbound lanes, one (1)
additional northbound lane, an elevated interchange, a horizontal alignment meeting AASHTO
35mph design requirements, and reducing Farmington Hill’s existing grade to 6.00%.
Alternative R3 will increase the travel efficiency and capacity along the one (1) mile section of
US 550 from MP 15.5 to 16.5. Based on CDOT traffic information provided in the SEIS this
section of Highway will convey 615/1390vph (AM/PM) southbound and 1585/975vph (AM/PM)
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northbound each day. This will allow traffic to flow at a Free Flow Speed (FFS) of 35mph for
the entirety of this section of highway.
Weighted Travel Time was also calculated for each proposed alternative in order to determine
the most efficient alignment for vehicular traffic between Durango, Farmington and Bayfield in
the US 550 and US 160 corridors.

Travel times were calculated to/from the US 160/550

Farmington Hill Intersection, the US 160 Grandview Interchange, and the US 550/CR 220
Intersection based on four scenarios.

The scenarios for which travel time was calculated

included Durango to Farmington, Farmington to Durango, Bayfield to Farmington, and
Farmington to Bayfield. The EIS and SEIS projected traffic was then used to weight each of the
four scenarios to determine the Weighted Travel Time. For example, trips between Durango and
Farmington make up 76% of the vehicle trips utilizing this intersection, so reducing the travel
distance and increasing speed for trips between Durango and Farmington are critical factors for
improving efficiency in travel between these destinations. The Weighted Travel Time between
locations is a critical calculation to complete, as it will help a highway designer determine the
amount of fuel used for each alternative, which costs the taxpayers money and increases
emissions. The Weighted Travel Time can also predict whether motorists will explore other
viable routes for travel between locations due to out of direction travel.
Based on the Calculations it was found that Alternative R3’s Weighted Travel Time = 102.8
seconds, which is less than the Revised G Modified Alternative’s 114 seconds. Based on the
data the impacts including vehicle miles driven, the amount of fuel purchased and emissions
released related to Alternative R3 are less than the impacts associated with Revised G Modified.
For comparison purposes:
The Travel Time between Durango and Farmington for Alternative R3 = 86 seconds
The Travel Time between Durango and Farmington for Revised G Modified = 124 seconds
It was also necessary to analyze the functionality of the Partial Diamond Interchange that is
proposed as a part of each “R” alternative.

Within the interchange, the only conflicting

movements will be the Farmington to Durango Left Turn (1000/590, AM/PM) vs. the Bayfield to
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Farmington Left Turn (240/240, AM/PM); which will require an elevated signalized intersection
north of US 160. Synchro Traffic Modeling Software was used to analyze the intersection, (See
Appendix C). Based on the analysis a single lane on each leg of the two-direction intersection
would provide a LOS of C for 2030 traffic.
It should be noted that at the time of construction CDOT would have the ability to add an
additional Farmington to Durango Lane across US 160, which will improve functionality of this
intersection well into the future. This cost was not included within the cost estimate because it
is not a necessary cost to meet capacity per the definition of CDOT’s Purpose and Need
Statement.
4.3.3.

Safety

Finding(s): It is our professional opinion that Alternative R3 will substantially improve safety
for the traveling public by reducing the number and severity of crashes.
Supporting Facts: The Purpose and Need statement includes the necessity to improve safety for
the traveling public by reducing the number and severity of crashes. In the EIS CDOT dismissed
all alternatives utilizing the existing Farmington Hill Intersection based on safety concerns that
were briefly discussed for one-half of one page, but not quantified within the report. It is our
opinion that the safety issues with regard to all alignments that attempted to follow Farmington
Hill and tie into the existing US 160/US 550 intersection, were overstated and under evaluated
for the purposes of an EIS in order to make a decision with respect to each alignment’s ability to
meet CDOT’s Purpose and Need.

Therefore, in this section we will address the safety issues

that are present and will be mitigated as a part of this construction project. Safety issues
identified in Section 1.6.2.1 of the SEIS and Section 4.2 and 4.3 of the EIS along with any other
issues Russell Planning and Engineering has identified will be discussed in further depth.
The SEIS identified wild animals as the cause of 36% of all crashes on the existing Farmington
Hill Alignment (SEIS Figure 1-6b). In our experience, the combination of a reduction to the
traveling speed of vehicles and the construction of deer fencing will greatly reduce the number
and severity of these types of crashes.

The second most common type of accident was

overturning at 17% (SEIS Figure 1-6b), which will be mitigated by the construction of guardrail
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and a center median consisting of median barriers. The third most common type of accident
were rear end type accidents at 15% (SEIS Figure 1-6b), which will be mitigated by the
construction of the proposed interchange bridge and tie into Ramp A of the Grandview
Interchange, which will flatten the slope of the roadway to near zero percent for the last 500’ of
the alignment giving vehicles an adequate landing to slow down prior to the intersection.
Along with the three types of accidents, mentioned above, that make up 68% of all accidents,
specific design improvements will be made as a part of Alternative R3 that were mentioned as
being deficient by CDOT on the existing Farmington Hill section of US 550.

Those issues

include sharp horizontal curves, steep roadway grade, minimal paved shoulders, narrow
traversable ground outside of roadway, limited guardrail along roadway, steep hillside above and
below roadway, bottom toe of hillside below roadway is high, existing roadway runs primarily
along the north facing slope, cobble and boulders fall onto the roadway, and driver visibility
along road is limited.
-Sharp Horizontal Curves
Finding(s): It is our professional opinion that Alternative R3 will substantially improve US 550
safety with respect to horizontal curvature.
Supporting Facts: The existing US 550 alignment on Farmington Hill currently has a minimum
radius of approximately 320’ and super elevation as high as 8.00%. With the construction of
Alternative R3, the existing Farmington Hill Alignment would be revised to a 35mph design
speed roadway. The new highway would have a minimum curve radius of 715’ with 6.00%
super elevation, which meets CDOT M&S standards for a 35mph road. Where snow and ice are
factors, a maximum 8.00% super elevation is recommended per AASHTO Chapter 3, Elements
of Design, Horizontal Alignment, Maximum Super elevation Rates for Streets and Highways.
-Steep Roadway Grade
Finding(s): It is our professional opinion that Alternative R3 will substantially improve US 550
safety with respect to roadway grade.
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Supporting Facts: The existing US 550 alignment on Farmington Hill has a vertical grade that
is in excess of 6.5% in areas, which makes it difficult for trucks to maintain speed while
traveling up and down the US 550 alignment in this area. The proposed grade for Alignment R3
is a 6.00% grade. Based on the AASHTO Section Climbing Lanes on Freeways and Multilane
Highways, “climbing lanes are generally not warranted on four-lane highways with directional
volumes below 1,000 vehicles per hour per lane….the inconvenience with this low volume is not
sufficient to justify the cost of a climbing lane.” According to CDOT, climbing lanes are
generally added on grades 6.00% or greater. Although the traffic volume does not warrant a
climbing lane per AASHTO, the CDOT recommendation was used for this analysis. Therefore,
a climbing lane has been added to the US 550 southbound lanes in order to better facilitate truck
climbing while allowing passenger vehicles to pass.
-Minimal Paved Shoulders
Finding(s): It is our professional opinion that Alternative R3 will substantially improve US 550
safety with respect to paved shoulders.
Supporting Facts: The existing US 550 alignment on Farmington Hill has sections of roadway
with shoulders of less than 2’ in width, which makes stopping along the alignment dangerous.
Alternative R3 will have a 10’ paved shoulder on northbound lanes and a 4’ paved shoulder
along southbound lanes (CDOT requirement for auxiliary lanes). The addition of the paved
shoulders will allow disabled vehicles to exit the travel lanes to maintain free flowing traffic
conditions. It should be noted that the Alternative R3 alignment removes much of the “nose” on
Farmington Hill and there will be a roughly 1.7 acre pullout area for southbound traffic.
-Narrow Traversable Ground Outside of Roadway
Finding(s): It is our professional opinion that Alternative R3 will substantially improve US 550
safety with respect to traversable ground outside of the roadway.
Supporting Facts: The existing US 550 alignment on Farmington Hill Roadway is benched into
the hillside and has minimal areas along the roadway for vehicles to safely exit traffic, which
creates an unsafe situation. With the construction of Alternative R3 in addition to the previously
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discussed paved shoulders, auxiliary lane (southbound), and large pullout area (southbound);
there will be a 12’ (6:1) Z-Slope, which is traversable and recoverable; or an 8’ (4:1) Z-Slope,
which is recoverable. This will be an element of final design depending on CDOT preferences.
It should also be noted that the clear zone requirements for 35 mph road with over 6000 ADT is
14-16’ at 3:1 or flatter back slopes per Table 3.1 in the Roadside Design Guide. The conceptual
design of Alternative R3 currently meets this requirement.
-Limited Guardrail along Roadway
Finding(s): It is our professional opinion that Alternative R3 will substantially improve US 550
safety with respect to guardrail along the roadway.
Supporting Facts: The existing US 550 alignment on Farmington Hill has limited guardrail.
With the construction of Alternative R3 guardrail would be added along much of the southbound
lanes (excluding the large 1.7-acre pullout area). In addition, a center median barrier is planned
to prevent vehicle crossover into opposing lanes, which is the fourth most common accident on
the existing road at 9% (SEIS Figure 1-6b).
-Steep Hillside Above and Below the Roadway
Finding(s): It is our professional opinion that Alternative R3 will substantially improve US 550
safety with respect to the hillside above and below the roadway.
Supporting Facts: The existing US 550 alignment on Farmington Hill has steep hillsides both
above (vertical in places) and below (approx 1:1 in places) its alignment. With Alternative R3
the slope above the roadway would be revised to 3:1 slopes along with soil nail walls in order to
provide greater solar exposure, create safer slopes with respect to boulders and cobble falling
onto the road, and allow for re-vegetation of slopes. The slope below the roadway would remain
the same, but safety improvements discussed previously include the addition of an auxiliary lane,
a 10’ paved shoulder, 1.7 acre pullout area, and the addition of guardrail.
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-Bottom Toe of Hillside Below Roadway is High,
Finding(s): It is our professional opinion that Alternative R3 will substantially improve US 550
safety with respect to the height of the bottom toe of the hillside.
Supporting Facts: The existing US 550 alignment on Farmington Hill is located on a hillside
which has a toe of slope that is high. The height of the slope below the roadway would remain
the same, but safety improvements discussed previously include the addition of an auxiliary lane,
a 10’ paved shoulder, 1.7 acre pullout area, and the addition of guardrail.
-Existing Roadway Runs Primarily Along the North Facing Slope
Finding(s): It is our professional opinion that Alternative R3 will substantially improve US 550
safety with respect to the north facing slope.
Supporting Facts: The existing US 550 alignment on Farmington Hill is a west facing road for
the upper section, while the bottom 2000’ faces north. With the construction of Alternative R3,
the solar exposure of US 550 will be improved by the laying back of the slopes to 3:1 along with
soil nail walls. Since US 160 in this area is in a canyon this Alternative reduces the amount of
travel time for the primary traffic on US 160, which is a heavily shaded area in the winter. It
should be noted that US 550 and US 160 are heavily traveled roadways in the mountainous
southeastern portion of Colorado and snowplowing and maintenance to these roads is to be
expected.
-Cobble and Boulders Fall onto the Roadway
Finding(s): It is our professional opinion that Alternative R3 will substantially improve US 550
safety with respect to cobble and boulders falling onto the roadway.
Supporting Facts: The existing US 550 alignment on Farmington Hill has steep slopes that are
nearly vertical and close to the roadway that allows cobble and boulders to fall onto the roadway.
Alternative R3 will lay the existing hillside above the roadway to 3:1 slopes along with soil nail
walls, which will be covered with top soil and reseeded. Reconstruction of slope will allow
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CDOT to remove all hazards associated with the cobble and boulders entering the roadway. In
addition, there are much wider shoulders and recoverable slopes below the 3:1 cut.
-Driver Visibility Along Road is Limited
Finding(s): It is our professional opinion that Alternative R3 will substantially improve US 550
safety with respect to driver visibility.
Supporting Facts: The existing US 550 alignment on Farmington Hill alignment has very tight
curves (320’) along several nearly vertical cut slopes. With the construction of Alternative R3,
the minimum horizontal curve will be increased to 715’ and cut slopes will be reduced to 3:1
outside of the z-slope, which will vastly improve sight distance along the alignment.
-Other Safety Considerations
Finding(s): It is our professional opinion that Alternative R3 will substantially improve US 550
safety with respect to accidents at CR 220.
Supporting Facts:

Currently the US 550 alignment on Farmington Hill has a double

intersection with County Road 220 at the top of Farmington Hill. These intersections are located
on a roughly 700’ radius with heavy vegetation and sight distance issues. With the Construction
of Alternative R3, this intersection would be improved with auxiliary lanes and the sight distance
would be improved.
Both the EIS and SEIS stated that reducing traffic from 70mph to 35mph would be dangerous
because it is not recommended by AASHTO. The FHWA's "Mitigation Strategies for Design
Exceptions - July 2007, Chapter 3, Design Speed" offers the following discussion concerning
design speed,

"Research suggests that crash risk increases with increasing differentials in speed (Table 2).
Such differentials can be between adjoining highway sections (change in 85th percentile speeds
due to changes in roadway geometry) or between speeds of vehicles in the same traffic stream
(such as trucks and passenger vehicles). Exhibit 3-58 in the Green Book provides information
Final
Webb Comments
Supplement Draft EIS-US 160
November 28, 2011
Page 42 of 76

on the crash rate of trucks as a function of the speed differential of trucks to the average running
speed of all traffic."

While the differential in 85th percentile speeds could occur in this location it is not a condition
that is exclusive to the "R" Alternatives, because Revised G Modified will be forced to reduce
traveling speeds prior to the Grandview Interchange. Furthermore, a separate discussion on
design speed occurs within, “A Policy on Geometric Design of Highways and Streets”, 2001, 4th
ed., AASHTO, p. 70: Chapter 2 – DESIGN CONTROLS AND CRITERIA, Speed, Design
Speed,” which provides:
“A pertinent consideration in selecting design speeds is the average trip length. The longer the
trip, the greater the driver’s desire to use higher speeds. In the design of a substantial length of
highway, it is desirable to select a uniform design speed. However, changes in terrain and other
physical controls may dictate a change in design speed on certain sections. If so, the
introduction of a lower design speed should not be done abruptly, but should be effected over
sufficient distance to permit drivers to gradually change speed before reaching the highway
section with the lower design speed.
Where it is appropriate to reduce horizontal and vertical alignment features, many drivers may
not perceive the lower speed condition ahead, and therefore it is important that they be warned
well in advance. The changing condition should be indicated by such controls as speed-zone and
curve-speed signs.”
Each of the “R” Alternatives comply with the foregoing guideline. Per AASHTO, It is
recommended that in order to mitigate the risk, the speed reduction take place incrementally over
a longer distance. For example, the speed reduction for Alternative R3 can and should be
accomplished safely just to the south of the CR 220 intersection along the Craig Limousine
Ranch. In this location there is roughly 1 mile of relative straight roadway, which when
reconstructed by CDOT to widen to four (4) lanes will be an ideal location to reduce speed with
respect to stopping sight distance and grade. Slowing traffic at this location would allow for
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slower design speeds at CR 2204, which create a safer intersection. It should also be noted that
the Revised G Modified alternative will require a reduction in speed prior to the Grandview
interchange for US 550 northbound traffic, which is a nearly identical situation except that is will
be on a down slope and at the bottom of a 180’ cut with 3:1 side slopes.
Furthermore, speed limit changes of 15mph or greater are common just prior to entering city
limits on many highways in Colorado.

Southbound highway traffic just north of the Durango

City limits are slowed from 55mph to a signalized intersection (35mph speed limit) within about
a half a mile in this location. The MUTCD specifically addresses speed limit changes in Section
2C.30. In the EIS and SEIS, CDOT did not address the negatives associated with the Revised G
Modified Alternative’s need to slow prior to the Grandview Interchange.

Control access for

safety and mobility flow improvements
4.3.4.

Control access for safety and mobility flow improvements

Finding(s): It is our professional opinion that Alternative R3 will control access for safety and
mobility flow improvement by consolidating three (3) residential and one (1) commercial
driveway into a single intersection at CR 220.
Supporting Facts: The construction of Alternative R3 will allow for reconstruction of the CR
220 intersection.

This reconstruction should include construction of a full compliment of

acceleration lanes and deceleration lanes.

This intersection should also include a south

alignment, which would allow for access to Eagle Block and three private residences. The
proposed Alternative R3 intersection would consolidate access to US 550 in the area to one
intersection instead of two county road access points and three private driveways.
4.3.5.

Geotechnical Issues

Finding(s): We concur with the professional opinion of Trautner Geotech that CDOT’s revision
to the T Alternative, and to the Preliminary A Alternative is materially flawed, because the
proposed 85’ tall fill walls, are not viable. Furthermore, we agree with Mr. Trautner’s assertion

4

CR 220 is a rural county road that consists mainly of farm and residential traffic.
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that the proposed “R” Alternatives are economically viable and technically sound engineering
solutions due to their ability to minimize the height of the proposed fill walls.
Supporting Facts: In the SEIS, CDOT references “challenging geotechnical issues with known
subsurface water problems (springs) which create drainage and slope stability issues” as a
problem common to the at-grade intersection, partial interchange and revised preliminary
alternatives. See, pages 2-18, 19 and 22. CDOT does not rely upon or cite to any technical study
or test results relative to subsurface water conditions in or near the existing US 550 ROW at
Farmington Hill. CDOT does not specifically identify the geotechnical issues, or the “known
water problems” with which it is concerned. CDOT does not describe the manner in which it has
addressed and resolved similar, or more severe conditions, which it has encountered in
constructing highways throughout Colorado’s mountainous areas.

At Appendix F, we have appended the Report of Trautner Geotech, LLC, dated November 22,
2011, which states that with respect to the construction of any of the alternatives in the existing
US 550 ROW which CDOT evaluated, and any of the four R Alternatives presented by Russell
Engineering, CDOT would not encounter any significant water and slope stability issues of
greater severity than are regularly encountered throughout the mountainous areas of Colorado
where highway construction already has occurred. Mr. Trautner’s years of proven experience
concerning geotechnical issues in the Durango area make him a local and regional expert in the
field. He is not aware of any insurmountable geotechnical issues at Farmington Hill and neither
are we. If CDOT specifically identifies particular geotechnical issues, or the “known water
problems” with which it is concerned, we are confident that Trautner Geotech will address them
and that CDOT could resolve them based upon its past substantial experience.

4.3.6.

Construction Issues

Finding(s): It is our professional opinion that Alternative R3 could be constructed while US 550
remains open along Farmington Hill.
Supporting Facts:

Per the EIS and SEIS, CDOT has identified constructability issues

associated with all Farmington Hill Alternatives for US 550’s connection to US 160 and
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recommended $4,400,000 for the reconstruction of CR 220 for a 2-year detour. With any
highway construction there are often challenges associated with the project that need to be
considered, and Alternative R3 is no exception. Alterative R3 requires the removal of roughly
0.80 million cubic yards of material from Farmington Hill for the road’s re-alignment. This is a
considerable amount of material that could be removed while the existing road remains in
service, and may take up to a year of hauling to complete this portion of the work.

Once the

material is removed, the proposed northbound roadbed would largely be exposed and the
contractor would have ample room to construct the proposed road section while maintaining
existing traffic. Temporary detours onto newly constructed northbound lanes would allow the
existing lanes to be removed, lowered, and realigned with the new roadway to create the
southbound section of highway. Regardless of the previously discussed ability to construct
Alternative R3 without a detour, a $4,400,000 lump sum cost to address construction issues was
added to its cost estimate, see Appendix D for details.
It should be noted that the La Plata County Traffic Impact Analysis, prepared and adopted in
1997 had identified the need to reconstruct CR 220. This could be mutually beneficial to LPC
and CDOT to complete this prior to the future highway improvements.
4.3.7.

Impacts to Surrounding Properties

Finding(s):
Historic Webb Ranch Impacts - Section 4(f) Property = 3.9 acres
ROW Purchase from Webb Ranch = 18.5 acres
Eagle Block- access point revised, walls or slight alignment adjustment may be required to
reduce impacts; Single Family Residences on property would also experience similar impacts
Hillmeyer Residence - minimal impacts, access point revised
The excavation along the west rim of Webb Ranch will impact archaeological site 5LP2223, but
we have designed the excavation to preserve four of the five structural features. We are advised
by the Webb’s cultural resource consultant that these structures present the most significant
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aspect of this site and may warrant further study but that the artifacts on the land that is
excavated properly could be subject to mitigation.
The “R” Alignments all impact an area of the Webb Ranch that has already been disturbed by the
existing US 550 highway corridor and ranching operations. However, the Revised G Modified
will disturb the north area of the ranch that consists of mature forests and vegetation and has seen
little, if any, human disturbance and the south area of the ranch that is vital to the ranching
operations. Not only will Revised G Modified have a major impact on the ranch operations, but
it appears to have far greater environmental impacts. We also understand that there are a number
of archeological sites located on Webb Ranch that would be impacted by Revised G Modified.
Supporting Facts: See Appendix B for Alternative R1 Plan View
4.3.8.

Cost Estimate

Finding(s): The Estimated Cost for Alternative R3 is $82,636,252.52
Supporting Facts: For supporting details for this estimate, See Appendix D Alternative R3
Cost Estimate. In addition, we have relied upon the Report of Trautner Geotech (Appendix F),
which states that CDOT overestimated the cost of wall construction for alignments in or near the
US 550 within the EIS and SEIS. Mr. Trautner states that wall costs for Farmington Hill
alternatives would not vary significantly from the cost used in all alternatives except for
Alternative A within the EIS and SEIS. Therefore, we have used $85/SF (face cut) and $115/SF
(face fill) for the purposes of estimating wall costs, which is consistent with estimates used for
other EIS and SEIS alternatives.
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4.4.
4.4.1.

Alternative R4
Design Criteria

Design Speed = 45mph
Minimum Radius = 1250’
Maximum Super Elevation =6.00%
Maximum Slope = 5.00%
Lanes = 2 Northbound, 2 Southbound (no climbing lane required)
Shoulders = 10’ paved, 4’ adjacent to climbing lane
Cut Slopes = 3:1 with 30’ vertical soil nail walls
Guardrails = All fill slopes
Interchange = Hybrid Diamond Interchange at US 160 and US 550
4.4.2.

Travel efficiency/capacity to meet current and future needs

Finding(s): Construction of Alternative R4 will increase travel efficiency by improving the
Farmington Hill Intersection LOS; reducing the overall travel time between Farmington,
Bayfield and Durango; eliminating out of direction travel; and reducing emissions. Therefore, it
meets CDOT’s Purpose and Need.
Supporting Facts: With the construction of one (1) additional southbound lane, one (1)
additional northbound lane, an elevated interchange, a horizontal alignment meeting AASHTO
45mph design requirements, and reducing Farmington Hill’s existing grade to 5.00%.
Alternative R4 will increase the travel efficiency and capacity along the one (1) mile section of
US 550 from MP 15.5 to 16.5. Based on CDOT traffic information provided in the SEIS this
section of Highway will convey 615/1390vph (AM/PM) southbound and 1585/975vph (AM/PM)
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northbound each day. This will allow traffic to flow at a Free Flow Speed (FFS) of 45mph for
the entirety of this section of highway.
Weighted Travel Time was also calculated for each proposed alternative in order to determine
the most efficient alignment for vehicular traffic between Durango, Farmington and Bayfield in
the US 550 and US 160 corridors.

Travel times were calculated to/from the US 160/550

Farmington Hill Intersection, the US 160 Grandview Interchange, and the US 550/CR 220
Intersection based on four scenarios.

The scenarios for which travel time was calculated

included Durango to Farmington, Farmington to Durango, Bayfield to Farmington, and
Farmington to Bayfield. The EIS and SEIS projected traffic was then used to weight each of the
four scenarios to determine a the Weighted Travel Time. For example, trips between Durango
and Farmington make up 76% of the vehicle trips utilizing this intersection, so reducing the
travel distance and increasing speed for trips between Durango and Farmington are critical
factors for improving efficiency in travel between these destinations. The Weighted Travel Time
between locations is a critical calculation to complete, as it will help a highway designer
determine the amount of fuel used for each alternative, which costs the taxpayers money and
increases emissions. The Weighted Travel Time can also predict whether motorists will explore
other viable routes for travel between locations due to out of direction travel.
Based on the Calculations it was found that Alternative R4’s Weighted Travel Time = 83.8
seconds, which is less than the Revised G Modified Alternative’s 114 seconds. Based on the
data the impacts including vehicle miles driven, the amount of fuel purchased and emissions
released related to Alternative R4 are less than the impacts associated with Revised G Modified.
For comparison purposes:
The Travel Time between Durango and Farmington for Alternative R4 = 67 seconds
The Travel Time between Durango and Farmington for Revised G Modified = 124 seconds
It was also necessary to analyze the functionality of the Partial Diamond Interchange that is
proposed as a part of each “R” alternative.

Within the interchange, the only conflicting

movements will be the Farmington to Durango Left Turn (1000/590, AM/PM) vs. the Bayfield to
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Farmington Left Turn (240/240, AM/PM); which will require an elevated signalized intersection
north of US 160. Synchro Traffic Modeling Software was used to analyze the intersection, (See
Appendix C). Based on the analysis a single lane on each leg of the two-direction intersection
would provide a LOS of C for 2030 traffic.
It should be noted that at the time of construction CDOT would have the ability to add an
additional Farmington to Durango Lane across US 160, which will greatly improve functionality
of this intersection well into the future.

This cost was not included within the cost estimate

because it is not a necessary cost to meet capacity per the definition of CDOT’s Purpose and
Need Statement.
4.4.3.

Safety

Finding(s): It is our professional opinion that Alternative R4 will substantially improve safety
for the traveling public by reducing the number and severity of crashes.
Supporting Facts: The Purpose and Need statement includes the necessity to improve safety for
the traveling public by reducing the number and severity of crashes. In the EIS CDOT dismissed
all alternatives utilizing the existing Farmington Hill Intersection based on safety concerns that
were briefly discussed for one-half of one page, but not quantified within the report. It is our
opinion that the safety issues with regard to all alignments that attempted to follow Farmington
Hill and tie into the existing US 160/US 550 intersection, were overstated and under evaluated
for the purposes of an EIS in order to make a decision with respect to each alignment’s ability to
meet CDOT’s Purpose and Need.

Therefore, in this section we will address the safety issues

that are present and will be mitigated as a part of this construction project. Safety issues
identified in Section 1.6.2.1 of the SEIS and Section 4.2 and 4.3 of the EIS along with any other
issues Russell Planning and Engineering has identified will be discussed in further depth.
The SEIS identified wild animals as the cause of 36% of all crashes on the existing Farmington
Hill Alignment (SEIS Figure 1-6b). In our experience, the combination of a reduction to the
traveling speed of vehicles and the construction of deer fencing will greatly reduce the number
and severity of these types of crashes.

The second most common type of accident was

overturning at 17% (SEIS Figure 1-6b), which will be mitigated by the construction of guardrail
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and a center median consisting of median barriers. The third most common type of accident
were rear end type accidents at 15% (SEIS Figure 1-6b), which will be mitigated by the
construction of the proposed interchange bridge and tie into Ramp A of the Grandview
Interchange, which will flatten the slope of the roadway to near zero percent for the last 500’ of
the alignment giving vehicles an adequate landing to slow down prior to the intersection.
Along with the three types of accidents, mentioned above, that make up 68% of all accidents,
specific design improvements will be made as a part of Alternative R4 that were mentioned as
being deficient by CDOT on the existing Farmington Hill section of US 550.

Those issues

include sharp horizontal curves, steep roadway grade, minimal paved shoulders, narrow
traversable ground outside of roadway, limited guardrail along roadway, steep hillside above and
below roadway, bottom toe of hillside below roadway is high, existing roadway runs primarily
along the north facing slope, cobble and boulders fall onto the roadway, and driver visibility
along road is limited.
-Sharp Horizontal Curves
Finding(s): It is our professional opinion that Alternative R4 will substantially improve US 550
safety with respect to horizontal curvature.
Supporting Facts: The existing US 550 alignment on Farmington Hill currently has a minimum
radius of approximately 320’ and super elevation as high as 8.00%. With the construction of
Alternative R4, the existing Farmington Hill Alignment would be revised to a 45mph design
speed roadway. The new highway would have a minimum curve radius of 1250’ with 6.00%
super elevation, which meets CDOT M&S standards for a 45mph road. Where snow and ice are
factors, a maximum 8.00% super elevation is recommended per AASHTO Chapter 3, Elements
of Design, Horizontal Alignment, Maximum Super elevation Rates for Streets and Highways.
-Steep Roadway Grade
Finding(s): It is our professional opinion that Alternative R4 will substantially improve US 550
safety with respect to roadway grade.
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Supporting Facts: The existing US 550 alignment on Farmington Hill has a vertical grade that
is in excess of 6.5% in areas, which makes it difficult for trucks to maintain speed while
traveling up and down the US 550 alignment in this area. The proposed grade for Alignment R4
is a 5.00% grade, which is consistent with the design grade of Revised G Modified.

Based on

the AASHTO Section Climbing Lanes on Freeways and Multilane Highways, “climbing lanes
are generally not warranted on four-lane highways with directional volumes below 1,000
vehicles per hour per lane….the inconvenience with this low volume is not sufficient to justify
the cost of a climbing lane.” According to CDOT, climbing lanes are generally added on grades
6.00% or greater. Therefore, a climbing lane has NOT been added to the US 550 southbound
lanes.
-Minimal Paved Shoulders
Finding(s): It is our professional opinion that Alternative R4 will substantially improve US 550
safety with respect to paved shoulders.
Supporting Facts: The existing US 550 alignment on Farmington Hill has sections of roadway
with shoulders of less than 2’ in width, which makes stopping along the alignment dangerous.
Alternative R4 will have a 10’ paved shoulder on northbound lanes and a 4’ paved shoulder
along southbound lanes (CDOT requirement for auxiliary lanes). The addition of the paved
shoulders will allow disabled vehicles to exit the travel lanes to maintain free flowing traffic
conditions. It should be noted that the Alternative R4 alignment removes much of the “nose” on
Farmington Hill and there will be a roughly 1.7 acre pullout area for southbound traffic.
-Narrow Traversable Ground Outside of Roadway
Finding(s): It is our professional opinion that Alternative R4 will substantially improve US 550
safety with respect to traversable ground outside of the roadway.
Supporting Facts: The existing US 550 alignment on Farmington Hill Roadway is benched into
the hillside and has minimal areas along the roadway for vehicles to safely exit traffic, which
creates an unsafe situation. With the construction of Alternative R4 in addition to the previously
discussed paved shoulders, auxiliary lane (southbound), and large pullout area (southbound);
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there will be a 12’ (6:1) Z-Slope, which is traversable and recoverable; or an 8’ (4:1) Z-Slope,
which is recoverable. This will be an element of final design depending on CDOT preferences.
It should also be noted that the clear zone requirements for 45 mph road with over 6000 ADT is
14-16’ at 3:1 or flatter back slopes per Table 3.1 in the Roadside Design Guide. The conceptual
design of Alternative R4 currently meets this requirement.
-Limited Guardrail along Roadway
Finding(s): It is our professional opinion that Alternative R4 will substantially improve US 550
safety with respect to guardrail along the roadway.
Supporting Facts: The existing US 550 alignment on Farmington Hill has limited guardrail.
With the construction of Alternative R4 guardrail would be added along much of the southbound
lanes (excluding the large 1.7-acre pullout area). In addition, a center median barrier is planned
to prevent vehicle crossover into opposing lanes, which is the fourth most common accident on
the existing road at 9% (SEIS Figure 1-6b).
-Steep Hillside Above and Below the Roadway
Finding(s): It is our professional opinion that Alternative R4 will substantially improve US 550
safety with respect to the hillside above and below the roadway.
Supporting Facts: The existing US 550 alignment on Farmington Hill has steep hillsides both
above (vertical in places) and below (approx 1:1 in places) its alignment. With Alternative R4
the slope above the roadway would be revised to 3:1 slopes along with soil walls in order to
provide greater solar exposure, create safer slopes with respect to boulders and cobble falling
onto the road, and allow for re-vegetation of slopes. The slope below the roadway would remain
the same, but safety improvements discussed previously include the addition of an auxiliary lane,
a 10’ paved shoulder, 1.7 acre pullout area, and the addition of guardrail.
-Bottom Toe of Hillside Below Roadway is High,
Finding(s): It is our professional opinion that Alternative R4 will substantially improve US 550
safety with respect to the height of the bottom toe of the hillside.
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Supporting Facts: The existing US 550 alignment on Farmington Hill is located on a hillside
which has a toe of slope that is high. The height of the slope below the roadway would remain
the same, but safety improvements discussed previously include the addition of an auxiliary lane,
a 10’ paved shoulder, 1.7 acre pullout area, and the addition of guardrail.
-Existing Roadway Runs Primarily Along the North Facing Slope
Finding(s): It is our professional opinion that Alternative R4 will substantially improve US 550
safety with respect to the north facing slope.
Supporting Facts: The existing US 550 alignment on Farmington Hill is a west facing road for
the upper section, while the bottom 2000’ faces north. With the construction of Alternative R4,
the solar exposure of US 550 will be improved by the laying back of the slopes to 3:1. Since US
160 in this area is in a canyon this Alternative reduces the amount of travel time for the primary
traffic on US 160, which is a heavily shaded area in the winter. It should be noted that US 550
and US 160 are heavily traveled roadways in the mountainous southeastern portion of Colorado
and snowplowing and maintenance to these roads is to be expected.
-Cobble and Boulders Fall onto the Roadway
Finding(s): It is our professional opinion that Alternative R4 will substantially improve US 550
safety with respect to cobble and boulders falling onto the roadway.
Supporting Facts: The existing US 550 alignment on Farmington Hill has steep slopes that are
nearly vertical and close to the roadway that allows cobble and boulders to fall onto the roadway.
Alternative R4 will lay the existing hillside above the roadway to 3:1 slopes along with soil nail
walls, which will be covered with top soil and reseeded. Reconstruction of slope will allow
CDOT to remove all hazards associated with the cobble and boulders entering the roadway. In
addition, there are much wider shoulders and recoverable slopes below the 3:1 cut.
-Driver Visibility Along Road is Limited
Finding(s): It is our professional opinion that Alternative R4 will substantially improve US 550
safety with respect to driver visibility.
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Supporting Facts: The existing US 550 alignment on Farmington Hill alignment has very tight
curves (320’) along several nearly vertical cut slopes. With the construction of Alternative R4,
the minimum horizontal curve will be increased to 1250’ and cut slopes will be reduced to 3:1
outside of the z-slope, which will vastly improve sight distance along the alignment.
-Other Safety Considerations
Finding(s): It is our professional opinion that Alternative R4 will substantially improve US 550
safety with respect to accidents at CR 220.
Supporting Facts:

Currently the US 550 alignment on Farmington Hill has a double

intersection with County Road 220 at the top of Farmington Hill. These intersections are located
on a roughly 700’ radius with heavy vegetation and sight distance issues. With the Construction
of Alternative R4, this intersection would be improved with auxiliary lanes and the sight distance
would be improved.
Both the EIS and SEIS stated that reducing traffic from 70mph to 35mph would be dangerous
because it is not recommended by AASHTO. The FHWA's "Mitigation Strategies for Design
Exceptions - July 2007, Chapter 3, Design Speed" offers the following discussion concerning
design speed,

"Research suggests that crash risk increases with increasing differentials in speed (Table 2).
Such differentials can be between adjoining highway sections (change in 85th percentile speeds
due to changes in roadway geometry) or between speeds of vehicles in the same traffic stream
(such as trucks and passenger vehicles). Exhibit 3-58 in the Green Book provides information
on the crash rate of trucks as a function of the speed differential of trucks to the average running
speed of all traffic."

While the differential in 85th percentile speeds could occur in this location it is not a condition
that is exclusive to the "R" Alternatives, because Revised G Modified will be forced to reduce
traveling speeds prior to the Grandview Interchange. Furthermore, a separate discussion on
design speed occurs within, “A Policy on Geometric Design of Highways and Streets”, 2001, 4th
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ed., AASHTO, p. 70: Chapter 2 – DESIGN CONTROLS AND CRITERIA, Speed, Design
Speed,” which provides:
“A pertinent consideration in selecting design speeds is the average trip length. The longer the
trip, the greater the driver’s desire to use higher speeds. In the design of a substantial length of
highway, it is desirable to select a uniform design speed. However, changes in terrain and other
physical controls may dictate a change in design speed on certain sections. If so, the
introduction of a lower design speed should not be done abruptly, but should be effected over
sufficient distance to permit drivers to gradually change speed before reaching the highway
section with the lower design speed.
Where it is appropriate to reduce horizontal and vertical alignment features, many drivers may
not perceive the lower speed condition ahead, and therefore it is important that they be warned
well in advance. The changing condition should be indicated by such controls as speed-zone and
curve-speed signs.”
Each of the “R” Alternatives comply with the foregoing guideline. Per AASHTO, It is
recommended that in order to mitigate the risk, the speed reduction take place incrementally over
a longer distance. For example, the speed reduction for Alternative R4 can and should be
accomplished safely just to the south of the CR 220 intersection along the Craig Limousine
Ranch. In this location there is roughly 1 mile of relative straight roadway, which when
reconstructed by CDOT to widen to four (4) lanes will be an ideal location to reduce speed with
respect to stopping sight distance and grade. Slowing traffic at this location would allow for
slower design speeds at CR 2205, which create a safer intersection. It should also be noted that
the Revised G Modified alternative will require a reduction in speed prior to the Grandview
interchange for US 550 northbound traffic, which is a nearly identical situation except that is will
be on a down slope and at the bottom of a 180’ cut with 3:1 side slopes.
Furthermore, speed limit changes of 15mph or greater are common just prior to entering city
limits on many highways in Colorado.

Southbound highway traffic just north of the Durango

City limits are slowed from 55mph to a signalized intersection (35mph speed limit) within about
5

CR 220 is a rural county road that consists mainly of farm and residential traffic.
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a half a mile in this location. The MUTCD specifically addresses speed limit changes in Section
2C.30. In the EIS and SEIS, CDOT did not address the negatives associated with the Revised G
Modified Alternative’s need to slow prior to the Grandview Interchange.
4.4.4.

Control access for safety and mobility flow improvements

Finding(s): It is our professional opinion that Alternative R4 will control access for safety and
mobility flow improvement by relocation of an existing business and 2 (two) residences along
with the consolidating remaining residential driveways south of US 550 into a single intersection
at CR 220.
Supporting Facts: The construction of Alternative R4 will allow for reconstruction of the CR
220 intersection.

This reconstruction should include construction of a full complement of

acceleration lanes and deceleration lanes.

This intersection should also include a south

alignment, which would allow for access to remaining private residences.

The proposed

Alternative R4 intersection would consolidate access to US 550 in the area to one intersection
instead of two county road access points and three private driveways.
4.4.5.

Geotechnical Issues

Finding(s): We concur with the professional opinion of Trautner Geotech that CDOT’s revision
to the T Alternative, and to the Preliminary A Alternative is materially flawed, because the
proposed 85’ tall fill walls, are not viable. Furthermore, we agree with Mr. Trautner’s assertion
that the proposed “R” Alternatives are economically viable and technically sound engineering
solutions due to their ability to minimize the height of the proposed fill walls.
Supporting Facts: In the SEIS, CDOT references “challenging geotechnical issues with known
subsurface water problems (springs) which create drainage and slope stability issues” as a
problem common to the at-grade intersection, partial interchange and revised preliminary
alternatives. See, pages 2-18, 19 and 22. CDOT does not rely upon or cite to any technical study
or test results relative to subsurface water conditions in or near the existing US 550 ROW at
Farmington Hill. CDOT does not specifically identify the geotechnical issues, or the “known
water problems” with which it is concerned. CDOT does not describe the manner in which it has
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addressed and resolved similar, or more severe conditions, which it has encountered in
constructing highways throughout Colorado’s mountainous areas.

At Appendix F, we have appended the Report of Trautner Geotech, LLC, dated November 22,
2011, which states that with respect to the construction of any of the alternatives in the existing
US 550 ROW which CDOT evaluated, and any of the four R Alternatives presented by Russell
Engineering, CDOT would not encounter any significant water and slope stability issues of
greater severity than are regularly encountered throughout the mountainous areas of Colorado
where highway construction already has occurred. Mr. Trautner’s years of proven experience
concerning geotechnical issues in the Durango area make him a local and regional expert in the
field. He is not aware of any insurmountable geotechnical issues at Farmington Hill and neither
are we. If CDOT specifically identifies particular geotechnical issues, or the “known water
problems” with which it is concerned, we are confident that Trautner Geotech will address them
and that CDOT could resolve them based upon its past substantial experience.

4.4.6.

Construction Issues

Finding(s): It is our professional opinion that Alternative R4 could be constructed while US 550
remains open along Farmington Hill.
Supporting Facts:

Per the EIS and SEIS, CDOT has identified constructability issues

associated with all Farmington Hill Alternatives for US 550’s connection to US 160 and
recommended $4,400,000 for the reconstruction of CR 220 for a 2-year detour. With any
highway construction there are often challenges associated with the project that need to be
considered, and Alternative R4 is no exception. Alterative R2 requires roughly the removal of
1.6 million cubic yards of material from Farmington Hill for the road’s re-alignment. This is a
considerable amount of material that could be removed while the existing road remains in
service, and may take up to a year of hauling to complete this portion of the work.

Once the

material is removed, the proposed northbound roadbed would largely be exposed and the
contractor would have ample room to construct the proposed road section while maintaining
existing traffic. Temporary detours onto newly constructed northbound lanes would allow the
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existing lanes to be removed, lowered, and realigned with the new roadway to create the
southbound section of highway. Regardless of the previously discussed ability to construct
Alternative R2 without a detour, a $4,400,000 lump sum cost to address construction issues was
added to its cost estimate, see Appendix D for details.
It should be noted that the La Plata County Traffic Impact Analysis, prepared and adopted in
1997 had identified the need to reconstruct CR 220. This could be mutually beneficial to LPC
and CDOT to complete this prior to the future highway improvements.
4.4.7.

Impacts to Surrounding Properties

Finding(s):
Historic Webb Ranch Impacts - Section 4(f) Property = 5.4 acres
ROW Purchase from Webb Ranch = 24.8 acres
Eagle Block - the proposed Alignment for Alternative R4 would eliminate Eagle Block from its
current location. There would be a location north of the proposed US 550 alignment that it may
be relocated to, but that will be a CDOT call during the design phase of this project. For the
purposes of the Cost Estimate and Impacts, the assumption that Eagle Block would have to be
completely relocated was assumed.
Hillmeyer Residence - the proposed Alignment for Alternative R4 would eliminate the Hillmeyer
Residence from its current location. There would be a location north of the proposed US 550
alignment that it may be relocated to, but that will be a CDOT call during the design phase of
this project.

For the purposes of the Cost Estimate and Impacts, the assumption that the

Hillmeyer residence would have to be completely relocated was assumed.
The excavation along the west rim of Webb Ranch will impact archaeological site 5LP2223, but
we have designed the excavation to preserve four of the five structural features. We are advised
by the Webb’s cultural resource consultant that these structures present the most significant
aspect of this site and may warrant further study but that the artifacts on the land that is
excavated properly could be subject to mitigation.
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The “R” Alignments all impact an area of the Webb Ranch that has already been disturbed by the
existing US 550 highway corridor and ranching operations. However, the Revised G Modified
will disturb the north area of the ranch that consists of mature forests and vegetation and has seen
little, if any, human disturbance and the south area of the ranch that is vital to the ranching
operations. Not only will Revised G Modified have a major impact on the ranch operations, but
it appears to have far greater environmental impacts. We also understand that there are a number
of archeological sites located on Webb Ranch that would be impacted by Revised G Modified.
Supporting Facts: See Appendix B for Alternative R4 Plan View
4.4.8.

Cost Estimate

Finding(s): The Estimated Cost for Alternative R4 is $101,089,558.09
Supporting Facts: For supporting details for this estimate, See Appendix D Alternative R4
Cost Estimate. In addition, we have relied upon the Report of Trautner Geotech (Appendix F),
which states that CDOT overestimated the cost of wall construction for alignments in or near the
US 550 within the EIS and SEIS. Mr. Trautner states that wall costs for Farmington Hill
alternatives would not vary significantly from the cost used in all alternatives except for
Alternative A within the EIS and SEIS. Therefore, we have used $85/SF (face cut) and $115/SF
(face fill) for the purposes of estimating wall costs, which is consistent with estimates used for
other EIS and SEIS alternatives.
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4.5.

Revised G Modified Alternative – CDOT preferred Alternative

4.5.1.

Design Criteria

Design Speed = 60mph through Webb Ranch
Minimum Radius = 1820’
Maximum Super Elevation =7.00%
Maximum Slope = 5.00%
Lanes = 2 Northbound, 2 Southbound
Shoulders = 10’ paved
Cut Slopes = 3:1
Guardrails = All fill slopes and bridge decks
Interchange = Existing Grandview Interchange with Round a bout on North Side
4.5.2.

Travel efficiency/capacity to meet current and future needs

Finding(s): It is our professional opinion that Revised G Modified is the least attractive
alternative with respect to reducing overall travel time between Farmington, Bayfield, and
Durango due to higher out of direction travel and increased emissions when compared to the “R”
alternatives.

Left turns onto the US 160 eastbound onramp will also fail under the proposed

configuration.
Supporting Facts: The Revised G Modified Alternative traverses the Webb Ranch in primarily
a North/South direction from its intersection with CR 220 just south of the ranch and ties into the
Grandview Interchange along US 160 at roughly MP 89. The 60mph design speed of this
roadway will increase the traveling speed and capacity along the one (1) mile section US 550.
Based on CDOT traffic information provided in the SEIS this section of Highway will convey
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615/1390vph (AM/PM) southbound and 1585/975vph (AM/PM) northbound each day. This will
allow traffic to flow at a FFS of 60mph for the entirety of this section of highway.
The Weighted Travel Time was calculated for each proposed alternative in order to determine
the most efficient alignment for vehicular traffic between Durango, Farmington and Bayfield in
the US 550 and US 160 corridors.

Travel times were calculated to/from the US 160/550

Farmington Hill Intersection, the US 160 Grandview Interchange, and the US 550/CR 220
Intersection based on four scenarios.

The scenarios for which travel time was calculated

included Durango to Farmington, Farmington to Durango, Bayfield to Farmington, and
Farmington to Bayfield. The EIS and SEIS projected traffic was then used to weight each of the
four scenarios to determine the Weighted Travel Time. For example, trips between Durango and
Farmington make up 76% of the vehicle trips utilizing this intersection, so reducing the travel
distance and increasing speed for trips between Durango and Farmington are critical factors for
improving efficiency in travel between these destinations. The Weighted Travel Time between
locations is a critical calculation to complete, as it will help a highway designer determine the
amount of fuel used for each alternative, which costs the taxpayers money and increases
emissions. The Weighted Travel Time can also predict whether motorists will explore other
viable routes for travel between locations due to out of direction travel.
Based on the Calculations it was found that Revised G Modified Alternative’s Weighted Travel
Time = 114 seconds, which is 10% to 25% more than each of the “R” alternatives is. Based on
the data the impacts including vehicle miles driven, the amount of fuel purchased and emissions
released related to Revised G Modified are greater than the impacts associated with any of the
“R” alternatives. The larger Weighted Travel Time for Revised G Modified can be directly
attributed to the alternative’s roughly one (1) mile out of direction travel requirement for 76% of
traffic due to the location of the Grandview Interchange.
The functionality of the existing Grandview Interchange that is a part of the Revised G Modified
alternative was also analyzed. As currently designed the Grandview interchange will have a left
turn pocket for Grandview traffic to travel to Bayfield, which will require crossing northbound
US 550 traffic prior to the “High Bridge” over US 160. This turn is currently proposed as an unsignalized movement (110/170) AM/PM across two (2) lanes of traffic moving at 60mph on a
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5.00% down grade (1075/665) AM/PM. Based on Synchro Traffic Modeling Software the left
turn movements will have an average delay of 47.2 seconds (LOS E for an un-signalized
intersection).

It is our opinion that that the left turn volumes are understated at this location

based on the amount of developable land north of the US 160. Therefore, the LOS for this turn
movement will degrade further than the LOS E per the EIS and SEIS traffic calculations.
4.5.3.

Improve safety

Finding(s): It is our professional opinion that Revised G Modified has understated several safety
issues that will likely increase the number and severity of accidents within the US 550 corridor
south of US 160.
Supporting Facts: Drivers operating left turning vehicles (southbound US 550 to eastbound US
160 on ramp) who experience large delays will often adjust their “Gap Acceptance” at
intersections, which is, to decrease the distance between cars that they find “acceptable” to
complete their desired maneuver. In this situation, drivers take greater chance when turning left
to cross oncoming US 550 northbound traffic (traveling 60mph). Drivers with less than average
response time (elderly and young drivers) would potentially find this maneuver extremely
difficult and present the potential for a greater number of accidents.
Based on these facts a solution to mitigate this situation is required, otherwise the rate and
severity of accidents at this location would both likely be higher than normal. Potential solutions
to the situation are as follows:
-

Signalization of this movement

-

Construction of a grade separated ramp

-

Prohibit left turns at this location

Signalization of this movement would require the installation of a traffic signal to stop US 550
northbound traffic just south of US 160 to allow left turns onto the US 160 eastbound on ramp.
This would likely cost several hundred thousand dollars to construct the signal. This option
would require traffic that is traveling 60mph down a 5.00% grade to come to a stop, which per
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the original EIS and SEIS is an unsafe condition due to the large difference in speed of flowing
traffic. In order to mitigate the stopping condition the US 550 northbound traffic would have to
be slowed prior to the intersection to a reasonable stopping speed. Slowing of the US 550
northbound traffic would eliminate much of the benefit of the 60mph design speed and further
increase the weighted travel time of US 550 traffic, which is already longer than all of the
proposed alignments along Farmington Hill6.
Construction of a grade-separated ramp would require a second cloverleaf structure in the SW
quadrant of the Grandview Interchange. We have not designed this option, but it is our opinion
that this construction of this alternative would cost at least $3 million based on the amount
excavation, retaining walls, and modifications to the existing bridge abutments that would be
required.
Prohibiting left turns at this location would eliminate one of the primary movements from the
Grandview Interchange and reduce its functionality. This alternative would be a no cost item,
but dangerous U-turns further south on US 550 would increase and the previously constructed
Grandview “High Bridge” would be 12’ too wide as a result.
In addition to the left turn conflicts at the on ramp prior to the “High Bridge” at the Grandview
interchange (which would now be composed of two separate spans to accommodate four lanes of
traffic), the bridges will be susceptible to “icing” due to the tendency for bridges to freeze before
the surrounding pavement on grade. For northbound traffic, the bridge is on a 3.00% down slope
ahead of an intersection (round a bout). The freezing phenomenon will likely eliminate any
alleged solar exposure gains that are achieved by its location.

To mitigate this condition

additional snow plowing and magnesium chloride would be recommended on all bridges in the
area. This alternative will also require significant deer fencing to eliminate conflicts with the
large number of animals native to the area.
In addition, due to the high speed at the CR 220 intersection, it is likely that accidents at this
location will be greater in severity than the “R” alternatives. In the future should properties
6

Revised Modified G would potentially suffer from comparable safety and traffic capacity concerns that lead to
CDOT’s current examination of the existing Farmington Hill intersection including the need for signalization at the
new interchange.
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along CR 220 develop to a high enough density a traffic signal may be warranted at the US 550
and CR 220 intersection.
4.5.4.

Control access for safety and mobility flow improvements

Finding(s): It is our professional opinion that Revised G Modified offers the same benefits as
“R” alternatives with respect to control of access for safety and mobility flow improvements.
Supporting Facts: The construction of Revised G Modified will allow for reconstruction of the
CR 220 intersection. This reconstruction should include construction of a full compliment of
acceleration lanes and deceleration lanes.

This intersection should also include a south

alignment, which would allow for access to Eagle Block and two private residences. The
proposed CR 220 intersection would consolidate access to US 550 in the area to one intersection
instead of two county road access points and three private driveways.
4.5.5.

Construction Issues

Finding(s): It is our professional opinion that construction of Revised G Modified will disrupt
historic ranching operations on Webb Ranch.
Supporting Facts: The construction of the Revised G Modified Alternative will occur primarily
on the Webb Ranch through a working ranch. Based on the existing irrigation patterns in the
area there is the possibility that during the excavation of the 1.6 million cubic yards of material
that ground water and irrigation wastewater may be present and require dewatering of the area
for excavation and road construction. No detours are anticipated for the US 550 portion of this
construction.
4.5.6.

Impacts to Surrounding Properties

Finding(s):
Historic Webb Ranch Impacts - Section 4(f) Property = 46 acres, according to CDOT
ROW Purchase from Webb Ranch = 46 acres, according to CDOT
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Eagle Block - access point revised
Hillmeyer Residence- minimal impacts, access point revised
Supporting Facts: See Appendix SEIS and EIS for Revised G Modified Plan View
4.5.7.

Cost Estimate

Finding(s): Based upon information presently available, the Estimated Cost for Revised G
Modified is $87,328,398.75
Supporting Facts: For supporting details for this estimate, see Appendix D Alternative Revised
G Modified Estimated.
We note here that in the EIS and SEIS, CDOT omitted or underestimated several significant cost
items for Revised G Modified. We also note that CDOT has not revised or update its cost
estimates since June 2010, which was 16 months prior to the circulations of the draft SEIS.
Additional costs for Revised G Modified properly should include the following:
•

Signalization for the left turns onto US 160 east on ramp ($200,000 line item added)

•

The bridge cost for Webb Ranch Alignment appears to have been underestimated for the

size and scope of the necessary bridges. The square footage of the bridges were increased to
52,800SF, which is 600 linear feet of parallel 44’ wide bridges for a line item cost of $8,976,000.
It is our professional opinion that in order to provide adequate passage for wildlife in this area
the bridges along each ravine will be required. This number will vary based on the final design,
but this is not an insignificant cost and should not be minimized.
•

Additional bridge construction or widening may be required for Ramp C based on growth

of Three Springs and parcels adjacent to the Grandview Interchange (not quantified in this
Report).
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•

Additional lanes may be required for the Roundabout based on growth of Three Springs

and parcels adjacent to the Grandview Interchange (not quantified in this Report). 7
•

Gravel Royalties to be paid to Webb Ranch were not included in the estimate (not

quantified in the Report).
•

The alignment will leave a large remnant tract of land west of the highway that will be

virtually unusable by the Webb Ranch (not quantified in this Report).
•

MS4 and Environmental mitigation item was only 2.00% for Revised G Modified, but

this alternative would require significantly more mitigation than Farmington Hill Alignments.
(percentage has been changed to 4.00% to reflect the more significant relative impact of Revised
G Modified).
We note that CDOT has reserved only $966,000 for ROW acquisition costs associated with
Revised G Modified across the Webb Ranch. Appendix F, Revised G Modified Preliminary
Engineering Estimate, last revised 6/2/10. In our estimates of the costs of Revised G Modified
and each of the R Alternatives, we have confined our analysis to construction costs and excluded
property acquisition costs and expenses. It is beyond the scope of our Report to weigh CDOT’s
contention that the value of the taking should be based upon the present agricultural use of Webb
Ranch instead of its theoretical “highest and best” use, including simultaneous and/or sequential
residential and commercial uses (such as gravel mining, solar power generation and/or
development). We observe, however, that the property acquisition costs and expenses associated
with Revised G Modified may be significantly higher than any of the “R” Alternatives subject to
the nature and extent of the property actually taken and the remainder damages to the Ranch.
Based upon the above information, in our professional opinion it is appropriate to increase
CDOT’s Construction Cost Estimate for Revised G Modified by $9,730,073.54, for a total cost
of $87,328,398.75 exclusive of property acquisition costs and expenses.

7

CDOT has stated that the cost for capacity improvements to the interchange will be funded by private developers
based on traffic their projected traffic volumes. This may negatively impact growth in future for projects taking
access at this location if US 550 traffic is present.
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5.

SUMMARY OF COMPARISONS OF THE ALTERNATIVES

In this section we provide a direct comparison of the five alternatives addressed in this Report
based upon the factors with CDOT utilized in the EIS and SEIS.
5.1 Increase Travel efficiency/capacity to meet current and future needs
Finding(s): It is our professional opinion that Revised G Modified is the least efficient
alternative with respect to travel efficiency that was analyzed as a part of this report. Revised G
Modified, as currently designed, will have left turns functioning at a LOS E, which does not
meet CDOT’s Purpose and Need.
Supporting Facts: Weighted Travel Time, based on the 2030 projected traffic volumes, the
design speed, and length of each alternative the percentage of traffic using each route was
calculated to determine the amount of time that an average vehicle trip would take between the
following locations.
- US 550 at CR 220 Intersection
- US 160 at US 550 (Farmington Hill Intersection)
- US 160 at Grandview Interchange (US 160 westbound off ramp)
Based on our calculations the following Weighted Travel Time was found for each alternative
and is shown in Table 1.
Based on the calculations the Revised G Modified alternative has the longest weighted travel
time even though it has the highest design speed. This can be directly attributed to the fact that
Revised G Modified adds roughly one extra mile of out of direction travel distance to the
Farmington/Durango and Durango/Farmington route. This extra distance for the majority of the
vehicle traffic (76%) on the Revised G Modified alternative outweighs any benefits that would
be obtained from the increased design speed.
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- LOS Issues, Synchro Traffic Simulation software was run to determine the LOS for each
interchange to indentify any issues that may arise in the future. Based on the Synchro analysis
the following LOS issues were identified at each interchange.
Alternative R1 = LOS of C at Interchange, additional width could be added to bridge to allow for
double left turns onto US 160 west bound. (Farmington to Durango)
Alternative R2 = LOS of C at Interchange, additional width could be added to bridge to allow for
double left turns onto US 160 west bound. (Farmington to Durango)
Alternative R3 = LOS of C at Interchange, additional width could be added to bridge to allow for
double left turns onto US 160 west bound. (Farmington to Durango)
Alternative R4 = LOS of C at Interchange, additional width could be added to bridge to allow for
double left turns onto US 160 west bound. (Farmington to Durango)
Revised G Modified = LOS of E for left turns onto US 160 east bound. (Grandview to Bayfield)
The three (3) solutions for this issue include signalization of this movement, construction of a
grade separate ramp and prohibiting left turns at this location. Each solution was discussed
previously in the Revised G Modified section of the report. See Table 1 for details.

Table 1 - Alternative Comparison Table

Alternative R1
Alternative R2
Alternative R3
Alternative R4
Revised G Modified

102.8 seconds
83.8 seconds
102.8 seconds
83.8 seconds
114.0 seconds

LOS Issues

Alternative

Weighted Travel Time

Increase travel efficiency/capacity to meet current
and future needs.

LOS C at Interchange
LOS C at Interchange
LOS C at Interchange
LOS C at Interchange
LOS E left turns to Bayfield
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5.2 Improve safety for the traveling public by reducing the number and severity of crashes
Finding(s): It is our professional opinion that all “R” alternatives meet CDOT’s Purpose and
Need for improving safety. The Revised G Modified Alternative’s current design will create
several areas where the number and severity of crashes might be expected to increase due to
higher traveling speeds.
Supporting Facts: Each “R” alternative offers similar design features to address the safety
issues that currently exist on the outdated Farmington Hill Alignment. All proposed alternatives
widen the roadway, increase the number of lanes, offer paved shoulders, increase the curve radii,
reduce the vertical grade, increase solar exposure by laying back slopes, add guardrail, and limit
access points. See Table 2 for details.
Table 2 - Alternative Comparison Table

Cobble and Boulders Fall
1
onto the Roadway

Driver Visibility Along
1
Roadway is Limited

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

Alternative R3

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

Alternative R4

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

Revised G Modified

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Issues
Identified

Steep Roadway Grade

1

Yes means that alternative addresses this concern discussed by CDOT in EIS and
SEIS

5.3 Control access for safety and mobility flow improvements
Finding(s): It is our professional opinion that Revised G Modified and the “R” Alternatives offer
the same benefits with respect to control of access for safety and mobility flow improvements.
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Other Safety
Considerations

Bottom Toe of Hillside
1
Below Roadway is High
Existing Roadway Runs
Primarily Along the North
1
Facing Slope

yes

yes

Limited Guardrail Along
1
Roadway

yes

yes

1

yes

Alternative R2

Sharp Horizontal Curves

Alternative R1

Alternative

Steep Hillside Above and
1
Below the Roadway

Narrow Traversable
1
Ground Outside Roadway

Minimal Paved Shoulders

1

1

Improve safety for the traveling public by reducing the number and severity of crashes

Supporting Facts:
Alternative 1, Eagle Block and the private residences’ access points south of US 550 will be
consolidated along with CR 220 using a single at grade intersection with US 550 with full
auxiliary lanes.
Alternative 2, Eagle Block and the Hillmeyer residence will be relocated and the other private
residences’ access points south of US 550 will be consolidated along with CR 220 using a single
at grade intersection with US 550 with full auxiliary lanes.
Alternative 3, Eagle Block and the private residences’ access points south of US 550 will be
consolidated along with CR 220 using a single at grade intersection with US 550 with full
auxiliary lanes.
Alternative 4, Eagle Block and the Hillmeyer residence will be relocated and the other private
residences’ access points south of US 550 will be consolidated along with CR 220 using a single
at grade intersection with US 550 with full auxiliary lanes.
Revised G Modified, Eagle Block and the private residences’ access points south of US 550 will
be consolidated along with CR 220 using a single at grade intersection with US 550 with full
auxiliary lanes.
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Table 3 - Alternative Comparison Table

Alternative

Reduction in the number of
access points

Control access for safety and mobility flow
improvements

Alternative R1
Alternative R2
Alternative R3
Alternative R4
Revised G Modified

Yes, Eagle Block and Private Residences
combined
Yes, Eagle Block and Private Residences
combined
Yes, Eagle Block and Private Residences
combined
Yes, Eagle Block and Private Residences
combined
Yes, Eagle Block and Private Residences
combined

5.4 Magnitude of Harm to Historic Properties
Finding(s): It is our professional opinion that based upon an objective measure of acreage,
Alternatives R3 and R4 would each impose 10% or less of the impact that Revised G Modified
would impose on the historic portion of Webb Ranch. Alternative R1 and R2 impose 50% or
less of the impact. Alternatives R1 and R3 are also able to substantially avoid the scatter field
located on the Foster Property, while Alternatives R2 and R4 will significantly impact this
archeological site. Alternatives R3 and R4 significantly reduce the impacts to the 5LP 2223
archeological site located on the western edge of Webb Ranch.
Supporting Facts:
Webb Ranch Impacts, The existing portion of the Webb Ranch on top of Florida Mesa is
designated NRHP-eligible and thus is protected by Section 4(f). Based on the amount of land
needed to construct each alternative, the G Modified alternative clearly impacts the historic ranch
far more than any other alternative proposed.
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Alternative R1, 9.3 acres
Alternative R2, 13.2 acres
Alternative R3, 3.9 acres
Alternative R4, 5.4 acres
Revised G Modified, 46 acres
Other Property Impacts, Along with Webb Ranch there are several properties that are in the
potentially in the path of any US 550 expansion. The primarily properties at risk are Eagle Block
and the Hillmeyer private residence.

Based on the design requirements of the various

alternatives submitted it appears that these properties will be impacted with all the designs, but
Alternative 2 and Alternative 4 with their 45mph design speed roughly following the Farmington
Hill alignment eliminate the chance for the business and residence to remain in their current
location.
Alternative R1, Eagle Block and Hillmeyer impacts, access revision, but they may remain in
current location with customary final design modifications.
Alternative R2, Eagle Block and Hillmeyer relocation necessary.
Alternative R3, Eagle Block and Hillmeyer impacts, access revision, but they may remain in
current location with customary final design modifications.
Alternative R4, Eagle Block and Hillmeyer relocation necessary.
Revised G Modified, Addresses all of CDOT’s Safety Issues, Eagle Block and Hillmeyer access
revision
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Direct Impacts to Cultural Resources
Sites Located on Webb Ranch (5LP 2223 & SEAS 08-108-7)
Alternative R1, 5.44 acres with 1 of 5 sites impacted
Alternative R2, 8.73 acres with 1 of 5 sites impacted
Alternative R3, 0.98 acres with 0 of 5 sites impacted
Alternative R4, 2.81 acres with 0 of 5 sites impacted

Sites Located on Foster Property (5LP 6670)
Alternative R1, scatter field not impacted, sweat lodge not impacted
Alternative R2, scatter field impacted, sweat lodge not impacted
Alternative R3, scatter field not impacted, sweat lodge not impacted
Alternative R4, scatter field impacted, sweat lodge not impacted
5.5 Cost
Alternative R1 = $72,517,584.72
Alternative R2 = $91,575,876.22
Alternative R3 = $82,636,252.52
Alternative R4 = $101,089,558.09
Revised G Modified = $87,328,398.75
See Table 4 for details.
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Table 4 - Alternative Comparison Table

Other Property
Impacts

9.3 acres

26.9 acres

Eagle Block Access Revision

$

72,517,584.72

Alternative R2

13.2 acres

31.4 acres

Eagle Block and Hillmeyer
Residence Eliminated/Relocated

$

91,575,876.22

Alternative R3

3.9 acres

18.5 acres

Eagle Block Access Revision

$

82,636,252.52

Alternative R4

5.4 acres

24.8 acres

Eagle Block and Hillmeyer
Residence Eliminated/Relocated

Cost

ROW purchase
from Webb1

Alternative R1

Alternative

Historic Webb
Ranch Impacts

Other Factors

$

101,089,558.09

Frontage Road Construction for
Private Access Revision
46 acres
46 acres
$
87,328,398.75
Revised G Modified
1
ROW purchase acreage is for comparative purposes only and not for purposes of condemnation or other legal reliance.

See Appendix E for comprehensive Alternative Comparison Table
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6.

SUMMARY AND CONCLUSIONS

It is our conclusion that all four (4) “R” Alternatives utilizing the existing ROW and generally
following the current alignment on Farmington Hill: (a) are technically and economically
feasible and prudent, (b) meet CDOT’s Purpose and Need and (c) reasonably minimize harm to
the historic Webb Ranch with minimal impact to archaeological site on the Foster property south
of CR 220. As to economic feasibility and prudence, we note that the construction costs for
Alternatives R1 and R3 are 17% and 6%, less, respectively, than the construction cost for
Revised G Modified and the cost of Alternatives R2 and R4 are only 4 and 15% more,
respectively. These costs are well within CDOT’s selected criterion that an alternative that
avoids or minimizes harm to Section 4(f) properties should not exceed by more than 100% the
cost of a preferred alternative.

Based on the findings presented in this Report, it is our

professional opinion that within the Supplemental EIS process CDOT and the FHWA should
advance each of the four the R Alternatives for further development and evaluation and that
CDOT ultimately should select one of them as the preferred alignment in lieu of the presently
selected Revised G Modified. As a professional engineering firm, we are confident that the
conceptual designs for the R Alternatives proffered in this Report can be developed, improved,
enhanced and refined to meet the purpose and need of the Community and the purpose and need
that CDOT has articulated in its draft SEIS. We stand ready to assist, support and collaborate
with CDOT in the further development of the alternatives that we have proposed with this
Report.
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APPENDIX A – Statement of Qualifications
Exhibit 1 – Consultant Expertise
Exhibit 2 – Mike Russell Resume
Exhibit 3 – Steve Winters Resume

A. CONSULTANT EXPERTISE
Russell Planning and Engineering, Inc.
(RPE) is a locally owned small
business incorporated in 2001 with just
3 employees. Through customer
service, communication, and innovation
our company has grown to a total of 18
employees, including 11 licensed
professional engineers and one AICP
certified professional planner.
We seek to build relationships with our
clients that last for years. By being
responsive to your needs, we hope to
earn the trust necessary to build a
relationship from one project to the
next.
Examples of Current Clients with long-term relationships with RPE include:
•
•
•
•
•
•
•
•

Durango Mountain Resort
Glacier Club at Tamarron
Edgemont Highlands
Three Springs Neighborhood
La Plata County Road and Bridge
City of Durango Public Works
Ouray County Government
Taos Ski Valley

1. Road and Intersection Design Capability
Over the past 10 years RPE has successfully
coordinated with La Plata County and CDOT
Region 5 staff on the design of highway
improvements (to CDOT and AASHTO
standards) to 25 sections of highway in the Four
Corners Area. RPE’s related projects (grouped
by the lead reviewing agency) are listed below.
These experiences have led to a collaborative
approach between RPE and local agency staff
(see the letters of recommendation attached in
Appendix A). By listening to County and
property owner concerns and sharing ideas from
our past experiences,

We provide construction administration
services for most of our projects. This
hands‐on experience gives you cost
effective, sustainable designs.

La Plata County Highway Improvements Projects
• Oxford Intersection Design, SH 172/CR 311/CR 513
• Three Springs, CR 234/CR 235
• Indian Shadow Subdivision, CR 124
• Los Quatros Vientos Subdivision, CR 318
• Edgemont Highlands, CR 240
• CR 240/CR 234
• Legacy Ranch, CR 301/220
• River Valley Estates Subdivision, CR 222
• Weeminuche Gravel Pit, CR 213
• Trimble Crossing Development, CR 252
• Glacier Club Resort, CR 200
CDOT Region 5 Highway Improvements
• Mercury Village Commercial Subdivision, US 160/550 – Durango, CO
• River’s Gate Mixed Use Subdivision, US 160/SH 84 – Archuleta County, CO
• Bank of the San Juans Satellite Office (Grandview), US 160– Durango, CO
• Weeminuche Gravel Pit, US 160/US 550 – La Plata County, CO
• North Animas Village Development, US 550 – Durango, CO
• Trimble Crossing Development, US 550/CR 252 – La Plata County, CO
• Aspen Village Development, US 160 – Pagosa Springs, CO
• Ludington Meadows Subdivision, US 160 – La Plata County, CO
• Vista Montana Subdivision, SH 172 – La Plata County, CO
• River Valley Estates Subdivision, SH 172 – La Plata County, CO
• Church of the Nazarene, SH 172 – La Plata County, CO
• Alpine Ridge, US 550 – La Plata County, CO
• Glacier Club Resort, US 550/CR 200 – La Plata County, CO
• Toman Commercial Property, US 160/SH 145 – Cortez, CO

In 2008‐2009, RPE designed the ½ mile section of
CR 234 near CR 235.

MICHAEL K. RUSSELL, PE
Principal, Russell Planning & Engineering, Inc.
Mike started Russell Planning and Engineering, Inc. in 2001 and has over 27
years experience in civil engineering and project management. Spending much of
his career in public sector, he understands public process and tools for successful
entitlement and public process. He served as County Engineer for La Plata
County, Colorado where he was in charge of all land development engineering
reviews and all road and bridge improvement projects, including several phases of
CR 240 reconstruction. As a private consultant, he has planned, designed, and
reviewed construction on a multitude of projects, including the City of Durango
downtown streetscape project, numerous highway improvement projects, new
phases at Durango Mountain Resort Ski Area, and numerous traffic impact
studies.
EDUCATION
BSCE 1982 Univ. of
Colorado

RUSSELL PLANNING & ENGINEERING, INC. – Durango, CO
Principal
• Principal in charge of preparation of feasibility studies, road design, drainage
LICENSURE
design, and water and sewer system design for residential and commercial
Professional Engineer
projects.
Colorado
• Provided consulting services to La Plata County, Ouray County, and the Town
New Mexico
of Bayfield for various development projects. Provided plan checks and general
PROFESSIONAL
consultation engineering aspects of new projects.
AFFILIATIONS
• Coordinate with local government agencies for approvals on various private and
President SW Chapter
public projects throughout the region.
of the American Society
of Civil Engineers

LA PLATA COUNTY – Durango, CO
County Engineer/Planning Engineer
• Project manager representing County for numerous highway improvement
projects and access management plans.
• Responsible for all engineering projects within the county, including planning,
design, and construction of roads, bridges, drainage improvements, and
landfills.
• Reviewed development plans for all projects in the county.
• Managed annual budgets between $5-9 million per year.
Program of the Year
• Responsible for permitting all work in the Public Right of Way including
Award” from the
American Public Works
utilities, irrigation, drainage, traffic control, speed limits, and signage.

AWARDS
Project of the Year
Award” from the
American Public Works
Association for the CR
522a Bridge
Rehabilitation and
Reconstruction.

Association, for the La
Plata County
Comprehensive Traffic
Study.

CITY OF LONGMONT, CO - Water/Wastewater Utilities
Civil Engineer II/III
• Project manager for water and sewer pipeline construction/rehabilitation
projects, including development of new construction standards.
• Manager for a $1.2 million renovation of water reservoirs. Work was completed
during the winter on schedule and on budget, with the use of helicopters to aid
construction.
• Performed all reviews of water and sewer systems for new development.
Developed Treated Water Master Plan, used computer modeling to analyze both
water and sewer systems, and developed annual budgets.

STEVE WINTERS, P.E.
Project Engineer, Russell Planning & Engineering, Inc.
Steve has 7 years of local engineering experience with Russell Planning & Engineering. His civil
engineering experience includes highway, utility, and drainage design, along with construction
inspection, construction administration, project management, and site planning. During his time
with Russell Planning & Engineering, he has worked on both public and private contracts
including residential, mixed-use, commercial, and existing infrastructure rehabilitation projects.

Selected Experience

EDUCATION
B.S. in Civil Engineering,
Minor in Economics 2003
Iowa State University,

LICENSURE
Professional Engineer
Colorado

PROFESSIONAL
AFFILIATIONS
ASCE Member

HONORS
Member of Chi Epsilon
“Civil Engineering Honor
Society”
ISU Dean’s List
Recipient of Fred K.
Beatty Scholarship

• Aspen Village, Town of Pagosa Springs (2003 - Present)
Design/Project Engineer: Aspen Village is a Planned Unit Development that accesses US 160 via
three intersections including Alpha Drive, Aspen Village Drive, and Boulder Drive. The project
is approximately 76 acres of multiuse development that includes both commercial and residential
uses on the site. Design completed as a part of the development included intersection
improvements along US 160 to all access roads, underground utilities, site grading, onsite roads,
detention ponds and regional trails.
• Mountain Trace, Durango (2005 - Present)
Design/Project Engineer: Mountain Trace is a 78 unit multi-family development that sits on 9.3
acres of land. Russell Planning & Engineering performed the following professional services for
the project: completion of a traffic study, a drainage study, road design, sewer design, water,
design, drainage design, over lot grading of the project, construction storm water management
permitting and design, and construction trouble-shooting.
• Oxford Intersections (Re-design), La Plata County (2008 - Present)
Design/Project Engineer: The Oxford Intersections (Re-design) is a La Plata County project to
improve the intersection of State Highway 172 and County Roads 311 and 513 near Oxford, CO.
Russell Planning & Engineering has been retained by La Plata County to re-design the highway
and county roads in order to meet the needs of both the county and CDOT.
• Trimble Crossing, La Plata County (2003 - Present)
Design/Project Engineer: Trimble Crossing is a 21 acre mixed use development that is located
north of Durango. As a part of the project, Russell Planning & Engineering has assisted the
owner overcome such challenges as: US 550 improvements that required approval from multiple
agencies, designing the site’s grading to lift the project out of the Animas River flood plain, as
well as dealing with drainage challenges because of the site’s topography.

EXPERIENCE
RUSSELL PLANNING & ENGINERING, INC – Durango, CO (2003 - Present)
Design Engineer/Project Engineer
• Project engineer for numerous public and private projects.
• Supervised design of various streetscape projects including 8 blocks of downtown Ridgway,
CO and Main Avenue sidewalk replacement in Durango.
CITY OF URBANDALE – Urbandale, IA (2000-2001)
Engineering Intern
• Inspected Asphalt, Concrete, and Storm Sewer Construction Projects for City
• Global Positioning Survey of the City’s storm and sanitary sewer
• Assisted with the construction of the City’s GIS database for storm and sanitary sewer
• Performed Traffic Counts and Studies

APPENDIX B - Drawings and Exhibits
Exhibit 1 – Alternative R1 Plan View
Exhibit 2 – Alternative R2 Plan View
Exhibit 3 – Alternative R3 Plan View
Exhibit 4 – Alternative R4 Plan View
Exhibit 5 – Partial Diamond Interchange Plan View
PP-1 to PP-7 – Alternative R1 and R3 Plan and Profiles
PP-8 to PP-15 – Alternative R2 and R4 Plan and Profiles

APPENDIX C – Calculations
Report 1 – Grandview Interchange LOS Calculations
Report 2 – Farmington Hill Interchange LOS Calculations
Report 3 – Weighted Travel Time Calculations

GRANDVIEW INTERCHANGE
CDOT TRAFFIC - 2030 (AM)

11/16/2011

2: Int Performance by movement
Movement
Total Delay (hr)
Delay / Veh (s)
Total Stops
Travel Dist (mi)
Travel Time (hr)
Avg Speed (mph)
Fuel Used (gal)
HC Emissions (g)
CO Emissions (g)
NOx Emissions (g)
Vehicles Entered
Vehicles Exited
Hourly Exit Rate
Input Volume
% of Volume
Denied Entry Before
Denied Entry After

NBT
0.2
3.5
0
81.5
2.9
28
2.6
16
421
55
191
189
1134
1075
105
0
0

NBR
0.2
8.0
1
36.4
1.5
25
1.1
12
274
37
81
90
540
510
106
0
0

SBL
0.2
47.2
16
2.9
0.3
9
0.1
2
28
4
16
17
102
110
93
0
0

SBT
0.0
0.7
0
16.3
0.6
29
0.5
6
116
16
97
100
600
615
98
0
0

All
0.6
5.7
17
137.0
5.3
26
4.2
36
839
112
385
396
2376
2310
103
0
0

Total Network Performance
Total Delay (hr)
Delay / Veh (s)
Total Stops
Travel Dist (mi)
Travel Time (hr)
Avg Speed (mph)
Fuel Used (gal)
HC Emissions (g)
CO Emissions (g)
NOx Emissions (g)
Vehicles Entered
Vehicles Exited
Hourly Exit Rate
Input Volume
% of Volume
Denied Entry Before
Denied Entry After

0.8
7.2
17
249.6
9.4
27
7.9
77
1768
232
385
400
2400
4620
52
0
0

SimTraffic Report
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GRANDVIEW INTERCHANGE
CDOT TRAFFIC - 2030 (AM)

11/16/2011

Intersection: 2: Int
Movement
Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

NB
R
20
4
17

SB
L
140
88
151

600

600

Network Summary
Network wide Queuing Penalty: 0

SimTraffic Report
Page 2

WEBB RANCH - FARMINGTON HILL ACCESS, AM
2: Int

Lane Group
Lane Configurations
Volume (vph)
Ideal Flow (vphpl)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Turn Type
Protected Phases
Permitted Phases
Minimum Split (s)
Total Split (s)
Total Split (%)
Maximum Green (s)
Yellow Time (s)
All-Red Time (s)
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Baseline

11/10/2011

EBT

EBR

WBL

WBT

NBL

NBR

0
1900
1.00

0
1900
1.00

240
1900
1.00

0
1900
1.00

1000
1900
1.00

0
1900
1.00

0

0

0

0
Yes

30
302
6.9
0.92
0

0.950
1770
0.950
1770

0

0.950
1770
0.950
1770

30
301
6.8
0.92
0

30
1191
27.1
0.92
1087

0

0
0
Yes

0.92
0

0.92
261

0.92
0

0
No
Left
12
0
16

0
No
Right

261
No
Left

0
No
Left
12
0
16

1087
No
Left
12
0
16

0
No
Right

1.00

1.00
9

1.00
15
custom

1.00

1.00
15

1.00
9

2
0.0
0.0%

0.0
0.0%

0.0
4.0

0.0
4.0

8
20.0
16.0
29.1%
12.0
3.5
0.5
0.0
4.0
5.0
11.0
0
12.0
0.22
0.68
30.7
0.0
30.7
C

0.0
0.0%

0.0
4.0

20.0
39.0
70.9%
35.0
3.5
0.5
0.0
4.0

0.0
0.0%

0.0
4.0

5.0
11.0
0
35.0
0.64
0.97
32.4
0.0
32.4
C
Synchro 7 - Light: Report
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WEBB RANCH - FARMINGTON HILL ACCESS, AM
2: Int

Lane Group
Approach Delay
Approach LOS

EBT

EBR

WBL

WBT

NBL
32.4
C

11/10/2011

NBR

Intersection Summary
Area Type:
Other
Cycle Length: 55
Actuated Cycle Length: 55
Offset: 0 (0%), Referenced to phase 2:NBL and 6:, Start of Green
Natural Cycle: 75
Control Type: Pretimed
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 32.1
Intersection LOS: C
Intersection Capacity Utilization 75.4%
ICU Level of Service D
Analysis Period (min) 15
Splits and Phases:

Baseline

2: Int

Synchro 7 - Light: Report
Page 2

Report #3 - Weighted Travel Time Calculations

Alternative R1:
Durango to Farmington: 0.84 miles at 35mph = 86 seconds of travel time
Farmington to Durango: 0.84 miles at 35mph = 86 seconds of travel time
Bayfield to Farmington: 0.97 miles at 50mph and 0.84 miles at 35mph = 156 seconds of
travel time
Farmington to Bayfield: 0.97 miles at 50mph and 0.84 miles at 35mph = 156 seconds of
travel time
Using the SEIS ADTs for the turning movements a weighted travel time was found for all
of the traffic utilizing US 550 from CR 220 to the Farmington Hill Intersection.
Durango to Farmington = 10,650 ADT = 39.2% of traffic
Farmington to Durango = 10,000 ADT = 36.8% of traffic
Bayfield to Farmington = 1,400 ADT = 5.2% of traffic
Farmington to Bayfield = 5,100 ADT = 18.8% of traffic
Weighted Average Travel Time =
86 sec x 0.392 + 86 sec x 0.368 + 156 sec x 0.052 + 156 sec x 0.188 = 102.8 sec

Alternative R2:
Durango to Farmington: 0.84 miles at 45mph = 67 seconds of travel time
Farmington to Durango: 0.84 miles at 45mph = 67 seconds of travel time
Bayfield to Farmington: 0.97 miles at 50mph and 0.84 miles at 45mph = 137 seconds of
travel time
Farmington to Bayfield: 0.97 miles at 50mph and 0.84 miles at 45mph = 137 seconds of
travel time
Using the SEIS ADTs for the turning movements a weighted travel time was found for all
of the traffic utilizing US 550 from CR 220 to the Farmington Hill Intersection.
Durango to Farmington = 10,650 ADT = 39.2% of traffic
Farmington to Durango = 10,000 ADT = 36.8% of traffic
Bayfield to Farmington = 1,400 ADT = 5.2% of traffic
Farmington to Bayfield = 5,100 ADT = 18.8% of traffic
Weighted Average Travel Time =
67 sec x 0.392 + 67 sec x 0.368 + 137 sec x 0.052 + 137 sec x 0.188 = 83.8 sec

Alternative R3:
Durango to Farmington: 0.84 miles at 35mph = 86 seconds of travel time
Farmington to Durango: 0.84 miles at 35mph = 86 seconds of travel time
Bayfield to Farmington: 0.97 miles at 50mph and 0.84 miles at 35mph = 156 seconds of
travel time
Farmington to Bayfield: 0.97 miles at 50mph and 0.84 miles at 35mph = 156 seconds of
travel time
Using the SEIS ADTs for the turning movements a weighted travel time was found for all
of the traffic utilizing US 550 from CR 220 to the Farmington Hill Intersection.
Durango to Farmington = 10,650 ADT = 39.2% of traffic
Farmington to Durango = 10,000 ADT = 36.8% of traffic
Bayfield to Farmington = 1,400 ADT = 5.2% of traffic
Farmington to Bayfield = 5,100 ADT = 18.8% of traffic
Weighted Average Travel Time =
86 sec x 0.392 + 86 sec x 0.368 + 156 sec x 0.052 + 156 sec x 0.188 = 102.8 sec

Alternative R4:
Durango to Farmington: 0.84 miles at 45mph = 67 seconds of travel time
Farmington to Durango: 0.84 miles at 45mph = 67 seconds of travel time
Bayfield to Farmington: 0.97 miles at 50mph and 0.84 miles at 45mph = 137 seconds of
travel time
Farmington to Bayfield: 0.97 miles at 50mph and 0.84 miles at 45mph = 137 seconds of
travel time
Using the SEIS ADTs for the turning movements a weighted travel time was found for all
of the traffic utilizing US 550 from CR 220 to the Farmington Hill Intersection.
Durango to Farmington = 10,650 ADT = 39.2% of traffic
Farmington to Durango = 10,000 ADT = 36.8% of traffic
Bayfield to Farmington = 1,400 ADT = 5.2% of traffic
Farmington to Bayfield = 5,100 ADT = 18.8% of traffic
Weighted Average Travel Time =
67 sec x 0.392 + 67 sec x 0.368 + 137 sec x 0.052 + 137 sec x 0.188 = 83.8 sec

Revised Modified G Alternative
Durango to Farmington: 0.95 miles at 60mph and 0.95 miles at 50mph = 124 seconds of
travel time
Farmington to Durango: 0.95 miles at 60mph and 0.95 miles at 50mph = 124 seconds of
travel time
Bayfield to Farmington: 1.52 miles at 60 mph = 91 seconds of travel time
Farmington to Bayfield: 1.33 miles at 60mph = 80 seconds of travel time
Using the SEIS ADTs for the turning movements a weighted travel time was found for all
of the traffic utilizing US 550 from CR 220 to the Farmington Hill Intersection.
Durango to Farmington = 10,650 ADT = 39.2% of traffic
Farmington to Durango = 10,000 ADT = 36.8% of traffic
Bayfield to Farmington = 1,400 ADT = 5.2% of traffic
Farmington to Bayfield = 5,100 ADT = 18.8% of traffic
Weighted Average Travel Time =
124 sec x 0.392 + 124 sec x 0.368 + 91 sec x 0.052 + 80 sec x 0.188 = 114.0 sec

APPENDIX D – Cost Estimates
Table 1 – Alternative R1 Cost Estimate
Table 2 – Alternative R2 Cost Estimate
Table 3 – Alternative R3 Cost Estimate
Table 4 – Alternative R4 Cost Estimate
Table 5 – Farmington Hill Intersection Improvements Cost Estimate
Table 6 – Revised Modified G Cost Estimate

Farmington Hill ‐ Alternative R1 (35 mph)
Conceptual Cost Estimate
Russell Planning and Engineering
November 28, 2011
Item
1
201‐00000
Clearing and Grubbing
2
203‐00010
Unclassified Excavation (CIP)
3
203‐00060
Embankment Material (CIP)
4
212‐00006
Seeding (Native)
5
212‐00006
Soil Conditioning
6
213‐00003
Mulching (Weed Free)
7
304‐00000
ABC
8
403‐33851
HMA
9
504‐00000
Retaining Walls (Cut)
10
504‐00000
Retaining Walls (Fill)
11
Bridge
12
Gas Well
13
Local access roads
14
Large wildlife crossing/farm access (bridges)

Acre
CY
CY
Acre
Acre
Acre
Ton
Ton
SF
SF
SF
Each
LF
SF

Quantity
33.6
1800000.0
12000.0
25.0
25.0
25.0
45000.0
15000.0
1100.0
17000.0
0.0
0.0
500.0
0.0

Unit Cost
$3,773.00
$6.00
$8.00
$509.00
$2,049.00
$362.00
$17.00
$89.53
$85.00
$115.00
$170.00
$1,500,000.00
$95.00
TOTAL

% Range
Project Construction Bid Items
Contingencies
ITS
Drainage/Utilities
MS4 and environmental mitigations
Signing and Striping
Construction Signing & Traffic Control
Mobilization
Total of Construction Bid Items
Force Account ‐ Misc.
Subtotal of Construction Cost
Total Construction Engineering
Total Preliminary Engineering
Subtotal of Construction Cost
Right of Way
Residences
Business
Gravel Mining Rights
Right of Way costs/damage
Subtotal of Construction Cost
Inflation (4 years)

1

% Used
30.0%
Subtotal
2.0%
10.0%
2.0%
2.0%
5.0%
5.0%
Subtotal
10.0%
Subtotal
23.95%
10.0%
Subtotal
$0.00
$0.00
$0.00
$0.00
0.0%
Subtotal ROW1

Acre
Each
Each
CY

4.0

3.0%
Total Project Cost
US 550
Farmington Hill Ramps
CR 220 Detour/Extra Construction Cost
Total

Extended Cost
$126,772.80
$10,800,000.00
$96,000.00
$12,732.20
$51,253.98
$9,055.12
$765,000.00
$1,342,950.00
$93,500.00
$1,955,000.00
$0.00
$0.00
$47,500.00
$0.00
$15,299,764.09
Cost
$15,299,764.09
$4,589,929.23
$19,889,693.32
$397,793.87
$1,988,969.33
$397,793.87
$397,793.87
$994,484.67
$994,484.67
$25,061,013.58
$2,506,101.36
$27,567,114.94
$6,602,324.03
$2,756,711.49
$36,926,150.47
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$36,926,150.47
$4,431,138.06
$41,357,288.52
$41,357,288.52
$26,760,296.20
$4,400,000.00
$72,517,584.72

It is our understanding that CDOT has understated the cost of acquisition of Webb Ranch Property "Inclusive of Gravel and Solar".
Therefore, acquisition costs have been excluded for all alternatives

Comments

CR 220

Farmington Hill ‐ Alternative R2 (45 mph)
Conceptual Cost Estimate
Russell Planning and Engineering
November 28, 2011
Item
1
201‐00000
Clearing and Grubbing
2
203‐00010
Unclassified Excavation (CIP)
3
203‐00060
Embankment Material (CIP)
4
212‐00006
Seeding (Native)
5
212‐00006
Soil Conditioning
6
213‐00003
Mulching (Weed Free)
7
304‐00000
ABC
8
403‐33851
HMA
9
504‐00000
Retaining Walls (Cut)
10
504‐00000
Retaining Walls (Fill)
11
Bridge
12
Gas Well
13
Local access roads
14
Large wildlife crossing/farm access (bridges)

Acre
CY
CY
Acre
Acre
Acre
Ton
Ton
SF
SF
SF
Each
LF
SF

Quantity
43.5
3100000.0
5000.0
34.5
34.5
34.5
45000.0
15000.0
3000.0
9000.0
0.0
0.0
500.0

Unit Cost
$3,773.00
$6.00
$8.00
$509.00
$2,049.00
$362.00
$17.00
$89.53
$85.00
$115.00
$170.00
$1,500,000.00
$95.00
TOTAL

% Range
Project Construction Bid Items
Contingencies
ITS
Drainage/Utilities
MS4 and environmental mitigations
Signing and Striping
Construction Signing & Traffic Control
Mobilization
Total of Construction Bid Items
Force Account ‐ Misc.
Subtotal of Construction Cost
Total Construction Engineering
Total Preliminary Engineering
Subtotal of Construction Cost
Right of Way
Residences
Business
Gravel Mining Rights
Right of Way costs/damage
Subtotal of Construction Cost
Inflation (4 years)

1

Acre
Each
Each
CY

% Used

30.0%
Subtotal
2.0%
10.0%
2.0%
2.0%
5.0%
5.0%
Subtotal
10.0%
Subtotal
23.95%
10.0%
Subtotal
$0.00
$0.00
$0.00
$1.00
0.0%
1
Subtotal ROW
Subtotal
3.0%
Total Project Cost
US 550
Farmington Hill Ramps
CR 220 Detour/Extra Construction Cost
Total

Extended Cost
$164,125.50
$18,600,000.00
$40,000.00
$17,542.27
$70,617.12
$12,476.04
$765,000.00
$1,342,950.00
$255,000.00
$1,035,000.00
$0.00
$0.00
$47,500.00
$0.00
$22,350,210.93
Cost
$22,350,210.93
$6,705,063.28
$29,055,274.21
$581,105.48
$2,905,527.42
$581,105.48
$581,105.48
$1,452,763.71
$1,452,763.71
$36,609,645.50
$3,660,964.55
$40,270,610.05
$9,644,811.11
$4,027,061.00
$53,942,482.16
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$53,942,482.16
$6,473,097.86
$60,415,580.02
$60,415,580.02
$26,760,296.20
$4,400,000.00
$91,575,876.22

It is our understanding that CDOT has understated the cost of acquisition of Webb Ranch Property "Inclusive of Gravel and Solar".
Therefore, acquisition costs have been excluded for all alternatives

Comments

CR 220

Farmington Hill ‐ Alternative R3 (35 mph, terraced walls to east)
Conceptual Cost Estimate
Russell Planning and Engineering
November 28, 2011
Item
1
201‐00000 Clearing and Grubbing
2
203‐00010 Unclassified Excavation (CIP)
3
203‐00060 Embankment Material (CIP)
4
212‐00006 Seeding (Native)
5
212‐00006 Soil Conditioning
6
213‐00003 Mulching (Weed Free)
7
304‐00000 ABC
8
403‐33851 HMA
9
504‐00000 Retaining Walls (Cut)
10
504‐00000 Retaining Walls (Fill)
11
Bridge
12
Gas Well
13
Local access roads
14
Large wildlife crossing/farm access (bridges)

Acre
CY
CY
Acre
Acre
Acre
Ton
Ton
SF
SF
SF
Each
LF
SF

Quantity
24.4
810000.0
15500.0
15.8
15.8
15.8
45000.0
15000.0
115440.0
16982.5
0.0
0.0
500.0
0.0

Unit Cost
$3,773.00
$6.00
$8.00
$509.00
$2,049.00
$362.00
$17.00
$89.53
$85.00
$115.00
$170.00
$1,500,000.00
$95.00
TOTAL

% Range
Project Construction Bid Items
Contingencies
ITS
Drainage/Utilities
MS4 and environmental mitigations
Signing and Striping
Construction Signing & Traffic Control
Mobilization
Total of Construction Bid Items
Force Account ‐ Misc.
Subtotal of Construction Cost
Total Construction Engineering
Total Preliminary Engineering
Subtotal of Construction Cost
Right of Way
Residences
Business
Gravel Mineral Rights
Right of Way costs/damage
Subtotal of Construction Cost
Inflation (4 years)

1

% Used
30.0%
Subtotal
2.0%
10.0%
2.0%
2.0%
5.0%
5.0%
Subtotal
10.0%
Subtotal
23.95%
10.0%
Subtotal
$0.00
$0.00
$0.00
$0.00
0.0%
1
Subtotal ROW

Acre
Each
Each
CY

4.0

3.0%
Total Project Cost
US 550
Farmington Hill Ramps
CR 220 Detour/Extra Construction Cost
Total

Extended Cost
$92,061.20
$4,860,000.00
$124,000.00
$8,049.40
$32,403.18
$5,724.72
$765,000.00
$1,342,950.00
$9,812,400.00
$1,952,987.50
$0.00
$0.00
$47,500.00
$0.00
$19,043,075.99
Cost
$19,043,075.99
$5,712,922.80
$24,755,998.79
$495,119.98
$2,475,599.88
$495,119.98
$495,119.98
$1,237,799.94
$1,237,799.94
$31,192,558.48
$3,119,255.85
$34,311,814.32
$8,217,679.53
$3,431,181.43
$45,960,675.29
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$45,960,675.29
$5,515,281.03
$51,475,956.32
$51,475,956.32
$26,760,296.20
$4,400,000.00
$82,636,252.52

It is our understanding that CDOT has understated the cost of acquisition of Webb Ranch Property "Inclusive of Gravel and Solar".
Therefore, acquisition costs have been excluded for all alternatives

Comments

CR 220

Farmington Hill ‐ Alternative R4 (45 mph, terraced walls to east)
Conceptual Cost Estimate
Russell Planning and Engineering
November 28, 2011
Item
1
201‐00000
Clearing and Grubbing
2
203‐00010
Unclassified Excavation (CIP)
3
203‐00060
Embankment Material (CIP)
4
212‐00006
Seeding (Native)
5
212‐00006
Soil Conditioning
6
213‐00003
Mulching (Weed Free)
7
304‐00000
ABC
8
403‐33851
HMA
9
504‐00000
Retaining Walls (Cut)
10
504‐00000
Retaining Walls (Fill)
11
Bridge
12
Gas Well
13
Local access roads
14
Large wildlife crossing/farm access (bridges)

Acre
CY
CY
Acre
Acre
Acre
Ton
Ton
SF
SF
SF
Each
LF
SF

Quantity
36.8
1625000.0
5200.0
27.8
27.8
27.8
45000.0
15000.0
129955.0
8803.8
0.0
0.0
500.0

Unit Cost
$3,773.00
$6.00
$8.00
$509.00
$2,049.00
$362.00
$17.00
$89.53
$85.00
$115.00
$170.00
$1,500,000.00
$95.00
TOTAL

% Range
Project Construction Bid Items
Contingencies
ITS
Drainage/Utilities
MS4 and environmental mitigations
Signing and Striping
Construction Signing & Traffic Control
Mobilization
Total of Construction Bid Items
Force Account ‐ Misc.
Subtotal of Construction Cost
Total Construction Engineering
Total Preliminary Engineering
Subtotal of Construction Cost
Right of Way
Residences
Business
Gravel Mineral Rights
Right of Way costs/damage
Subtotal of Construction Cost
Inflation (4 years)

1

Acre
Each
Each
CY

% Used

30.0%
Subtotal
2.0%
10.0%
2.0%
2.0%
5.0%
5.0%
Subtotal
10.0%
Subtotal
23.95%
10.0%
Subtotal
$0.00
$0.00
$0.00
$0.00
0.0%
1
Subtotal ROW
Subtotal
3.0%
Total Project Cost
US 550
Farmington Hill Ramps
CR 220 Detour/Extra Construction Cost
Total

Extended Cost
$138,846.40
$9,750,000.00
$41,600.00
$14,131.97
$56,888.82
$10,050.64
$765,000.00
$1,342,950.00
$11,046,175.00
$1,012,431.25
$0.00
$0.00
$47,500.00
$0.00
$24,225,574.08
Cost
$24,225,574.08
$7,267,672.22
$31,493,246.30
$629,864.93
$3,149,324.63
$629,864.93
$629,864.93
$1,574,662.32
$1,574,662.32
$39,681,490.34
$3,968,149.03
$43,649,639.37
$10,454,088.63
$4,364,963.94
$62,436,840.97
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$62,436,840.97
$7,492,420.92
$69,929,261.89
$69,929,261.89
$26,760,296.20
$4,400,000.00
$101,089,558.09

It is our understanding that CDOT has understated the cost of acquisition of Webb Ranch Property "Inclusive of Gravel and Solar".
Therefore, acquisition costs have been excluded for all alternatives

Comments

CR 220

Farmington Hill ‐ Intersection Improvements
Conceptual Cost Estimate
Russell Planning and Engineering
November 28, 2011
Item
Clearing and Grubbing
1
201‐00000
2
203‐00010
Unclassified Excavation (CIP)
3
203‐00060
Embankment Material (CIP)
4
212‐00006
Seeding (Native)
5
212‐00006
Soil Conditioning
6
213‐00003
Mulching (Weed Free)
7
304‐00000
ABC
8
403‐33851
HMA
9
504‐00000
Retaining Walls (Cut)
10
504‐00000
Retaining Walls (Fill)
11
Bridge
12
Gas Well
13
Local access roads
14
Intersection Signalization

Acre
CY
CY
Acre
Acre
Acre
Ton
Ton
SF
SF
SF
Each
LF
LS

Project Construction Bid Items
Contingencies
ITS
Drainage/Utilities
MS4 and environmental mitigations
Signing and Striping
Construction Signing & Traffic Control
Mobilization
Total of Construction Bid Items
Force Account ‐ Misc.
Subtotal of Construction Cost
Total Construction Engineering
Total Preliminary Engineering
Subtotal of Construction Cost
Right of Way
Residences
Business
Gravel Mineral Rights
Right of Way costs/damage
Subtotal of Construction Cost
Tie Into Ramp A instead of US 160 EB
Inflation (4 years)

Acre
Each
Each
CY

Quantity
9.0
18000.0
130000.0
5.0
5.0
5.0
9000.0
3500.0
12000.0
28000.0
11100.0
0.0
0.0
1.0

Unit Cost
$3,773.00
$6.00
$8.00
$509.00
$2,049.00
$362.00
$17.00
$89.53
$85.00
$115.00
$170.00
$1,500,000.00
$95.00
$1,000,000.00
TOTAL

Extended Cost
$33,957.00
$108,000.00
$1,040,000.00
$2,545.00
$10,245.00
$1,810.00
$153,000.00
$313,355.00
$1,020,000.00
$3,220,000.00
$1,887,000.00
$0.00
$0.00
$1,000,000.00
$8,789,912.00

% Range

% Used

Cost
$8,789,912.00
$2,636,973.60
$11,426,885.60
$228,537.71
$1,142,688.56
$228,537.71
$228,537.71
$571,344.28
$571,344.28
$14,397,875.86
$1,439,787.59
$15,837,663.44
$3,793,120.39
$1,583,766.34
$21,214,550.18
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$21,214,550.18
$3,000,000.00
$2,545,746.02
$26,760,296.20

30.0%
Subtotal
2.0%
10.0%
2.0%
2.0%
5.0%
5.0%
Subtotal
10.0%
Subtotal
23.95%
10.0%
Subtotal
$0.00
$0.00
$0.00
$0.00
0.0%
1
Subtotal ROW

3.0%
Total Project Cost
Farmington Hill Ramps
Total2

1

Comments

$26,760,296.20
$26,760,296.20

It is our understanding that CDOT has understated the cost of acquisition of Webb Ranch Property "Inclusive of Gravel and Solar".
Therefore, acquisition costs have been excluded for all alternatives
2
Per the Krager and Associates Report dated November 22, 2011 an at grade intersection may be a viable alterantive to an interchange, which would eliminate much of the costs
associated with this estimate

Revised Modified G Alternative
Conceptual Cost Estimate
Russell Planning and Engineering
November 28, 2011
1
2
3
4
5
6
7
8
9
10
11
12
13
14

201‐00000
203‐00010
203‐00060
212‐00006
212‐00006
213‐00003
304‐00000
403‐33851
504‐00000
504‐00000

Item
Clearing and Grubbing
Unclassified Excavation (CIP)
Embankment Material (CIP)
Seeding (Native)
Soil Conditioning
Mulching (Weed Free)
ABC
HMA
Retaining Walls (Cut)
Retaining Walls (Fill)
Bridge
Gas Well
Local access roads
Large wildlife crossing/farm access (bridges)

Acre
CY
CY
Acre
Acre
Acre
Ton
Ton
SF
SF
SF
Each
LF
SF

Quantity
57.1
1600000.0
0.0
37.8
37.8
37.8
111640.0
42180.0
0.0
0.0
52800.0
0.0
500.0
2050.0

Unit Cost
$3,773.00
$6.00
$8.00
$509.00
$2,049.00
$362.00
$17.00
$89.53
$85.00
$115.00
$170.00
$1,500,000.00
$95.00
$170.00
TOTAL

Extended Cost
$215,438.30
$9,600,000.00
$0.00
$19,240.20
$77,452.20
$13,683.60
$1,897,880.00
$3,776,375.40
$0.00
$0.00
$8,976,000.00
$0.00
$47,500.00
$348,500.00
$24,972,069.70

% Range

% Used

Cost
$24,972,069.70
$7,491,620.91
$32,463,690.61
$649,273.81
$3,246,369.06
$1,298,547.62
$649,273.81
$1,623,184.53
$1,623,184.53
$41,553,523.98
$4,155,352.40
$45,708,876.38
$10,947,275.89
$4,570,887.64
$61,227,039.91
$0.00
$0.00
$0.00
$0.00
$0.00

Project Construction Bid Items
Contingencies
ITS
Drainage/Utilities
MS4 and environmental mitigations
Signing and Striping
Construction Signing & Traffic Control
Mobilization
Total of Construction Bid Items
Force Account ‐ Misc.
Subtotal of Construction Cost
Total Construction Engineering
Total Preliminary Engineering
Subtotal of Construction Cost
Right of Way
Residences
Business
Gravel Mineral Rights
Right of Way costs/damage
Subtotal of Construction Cost
Inflation (4 years)

1

30.0%
Subtotal
2.0%
10.0%
4.0%
2.0%
5.0%
5.0%
Subtotal
10.0%
Subtotal
23.95%
10.0%
Subtotal
$0.00
$0.00
$0.00
$0.00
50.0%
Subtotal ROW1

Acre
Each
Each
CY

4.0

3.0%
Total Project Cost
US 550
Alternative G Ramps
Total

$0.00
$61,227,039.91
$7,347,244.79
$68,574,284.70
$68,574,284.70
$18,754,114.05
$87,328,398.75

It is our understanding that CDOT has understated the cost of acquisition of Webb Ranch Property "Inclusive of Gravel and Solar".
Therefore, acquisition costs have been excluded for all alternatives

Comments

Bridges over Draw
CR 220

Historic Ranch Mitigation

APPENDIX E – Alternative Comparison Table
Table 1 – Alternative Comparison Table

Table 1 - Alternative Comparison Table

CDOT Purpose and Need Criteria
-Other Factors

Cost

Other Property Impacts

Reduction in the number of
access points

Other Safety Considerations

ROW purchase from Webb

Historic Webb Ranch Impacts

-Control access for safety and mobility flow
improvements
2

Driver Visibility Along Roadway
1
is Limited

Cobble and Boulders Fall onto
1
the Roadway

Existing Roadway Runs Primarily
1
Along the North Facing Slope

Bottom Toe of Hillside Below
1
Roadway is High

Steep Hillside Above and Below
1
the Roadway

Limited Guardrail Along
1
Roadway

Steep Roadway Grade

1

Sharp Horizontal Curves

LOS Issues

Alternative

Weighted Travel Time

1

Minimal Paved Shoulders

1

-Increase travel efficiency/capacity to meet
current and future needs.

Narrow Traversible Ground
1
Outside Roadway

-Improve safety for the traveling public by reducing the number and severity of crashes

Eagle Block Access Revision
Alternative R1

102.8 seconds

LOS C at Interchange

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

Yes, Eagle Block and Private Residences combined

9.3 acres

26.9 acres

Alternative R2

83.8 seconds

LOS C at Interchange

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

Yes, Eagle Block and Private Residences combined

13.2 acres

31.4 acres

Alternative R3

102.8 seconds

LOS C at Interchange

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

Yes, Eagle Block and Private Residences combined

3.9 acres

18.5 acres

Alterantive R4

83.8 seconds

LOS C at Interchange

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

Yes, Eagle Block and Private Residences combined

5.4 acres

24.8 acres

Revised Modified G

114.0 seconds

LOS E left turns to Bayfield

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

Yes, Eagle Block and Private Residences combined

46 acres

46 acres

1

Yes means that alternative address this concern discussed by CDOT in EIS and SEIS
Yes means that there are additional safety elements associate with alternative not discussed by CDOT in EIS and SEIS

2

Eagle Block and Hillmeyer
Residence Eliminated/Relocated
Eagle Block Access Revision
Eagle Block and Hillmeyer
Residence Eliminated/Relocated
Frontage Road Construciton for
Private Access Revision

$

72,517,584.72

$

91,575,876.22

$

82,636,252.52

$

101,089,558.09

$

87,328,398.25

APPENDIX F – Report(s)
Report 1 – Trautner Geotech LLC Report

November 22, 2011

Mr. Thomas G. McNeill
500 Woodward Avenue
Suite 4000
Detroit, MI 48226
Via E-mail

tmcneill@dickinsonwright.com
PN: 52616PE

Subject:

Geotechnical Engineering Comments for
The Webb Ranch, US 550, Four Alternative “R” Alignments
Durango, Colorado

Mr. McNeill,
On behalf of the owners of Webb Ranch, you have retained our firm to offer opinion and
comment from a geotechnical perspective on the four R Alternatives developed by Russell
Engineering. We have provided comments for each of the R Alternatives as depicted on the
preliminary concept drawing attached to this letter. We have provided comments specific to each
of the R Alternatives followed by general comments specific to the 3:1, h:v, slope gradients that
are appropriate for considerations of each alignment. The comments below are based on
observations of the existing cut slopes along the roadway and my experience with the
geotechnical engineering conditions in the area gained over X years in the field.
Alternative R1 (Red Alignment, 3:1 Cut Slopes) 35mph design speed with
6% slope, 15’ maximum fill walls, no cut walls, 3:1 slope on the east side of
the project.
The fifteen (15) foot tall fill and associated retaining structures will impose about 1,800
to 2,000 pounds per square foot of additional load on the slopes below the roadway. The
feasibility of this depth of fill obviously is influenced by the stability of the slope below the fill.
Generally this depth of fill is relatively common in the areas and portions of the existing
alignment may have fill depths similar to this. The base of the fill will need to be keyed and
benched into competent material along the base of the fill and include subsurface drainage at the
back of the toe key and a mid-height bench. In my professional opinion, there are no unrealistic
geotechnical engineering constraints on this alignment, but in order to key the bottom of the fill
into the competent material underlying the slope the actual fill depth may be greater than the
apparent depth of fill based strictly on topographic considerations. It is anticipated that relatively
competent material may be encountered within 5 to 8 feet of the sloped surface. A mechanically
Stabilized Earth (MSE) fill is likely the best choice for the fill and the best material to consider
for use from the project site is the gravel soils which will be encountered within the cut areas
where this alignment is cut through the prow, or nose, of the slope where the existing sharp curve
exists. MSE structures are commonly used in the area and consist of geotextile reinforcement of
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the fill that is tied into the wall facing. It is possible, but less likely, that the excavation of the
formational material (Animas Formation) will produce material suitable for use in MSE
structures. The suitability of the material for this use is typically based on an angle of internal
friction of about 25 to 28 degrees, which would need to be determined as part of a geotechnical
engineering feasibility study.
Alternative R2 (Blue Alignment, 3:1 Cut Slopes) 45 mph design speed with
5% slope, 30’ maximum fill section , no cut walls, 3:1 slope on the east side of
the project.
The general comments for construction of the 15 foot tall fill are appropriate for
considerations for this alternative with the following additional comments.
It is likely that the greatest thickness of fill proposed along this alignment is near the
existing Eagle Block Plant, or along the crest of the slope near Eagle Block. The fill will impose
about 3,600 to 4,000 pounds per square foot of load on the underlying soil. As mentioned above
the fill will need to be supported by a competent stratum which might increase the apparent
needed fill depth by 5 to 8 feet. Settlement of fill occurs both within the fill mass as well as
within the underlying support materials. It is typical to have about 2 to 5 percent, sometimes
greater, of settlement of compacted clay fill material, even if this fill is monitored and tested. As
with the R1 Alternative discussed above an MSE structure is likely to be the best choice for this
alternative with the granular material being desirable not only for purposes of reinforcement, but
also to help decrease the total post construction settlement. Granular material will settle less than
will cohesive soils.
Alternative R3 (Red Alignment, Walls) 35mph design speed with 6% slope
15’ maximum fill walls, large multi-level wall system, 4 level maximum.
The preliminary concept drawing for the R3 Alternative depicts the use of multi level
retaining walls with terraced benches. The drawing shows a slope gradient of 3:1, h:v between
the walls. This configuration probably would be stable for most types of retaining structures,
but it would be best to resolve lateral forces associated with the walls through the use of soil
anchors or tie-back anchors into the formational material. Anchors are a better choice than nails
for this application. The primary difference between anchors and nails are that anchors are preloaded during the installation process. The use of anchors in combination with the concept
shown makes this a geotechnically viable wall configuration.
Alternative R4 (Blue Alignment, Walls) 45mph design speed with 5% slope
30’ maximum fill section, large multi-level wall system, 4 level maximum.
A tiered MSE wall is probably a good choice for the 30 foot tall fill, basically two 15 foot
tall sections would allow or for maintaining the base of each fill within more competent fill
foundation soils as well as decrease the potential for excessive post-construction settlement of
the soils directly under the roadway.
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Additional Comments
I recognize that the 3:1, h:v, slope gradient threshold is utilized in the R Alternatives to
provide direct comparison to the Revised G Modified Alternative which presently is CDOT’s
preferred alternative. It is worth noting, however, that this slope gradient will cause excessive
denudation of the slopes above the existing roadway alignment. Establishment of vegetation on
these large open cut faces will require soil nutrient amendment and/or placement of topsoil
materials with significant attendant costs and associated surface erosion until vegetation is
established. In my professional opinion, from a geotechnical engineering perspective, a steeper
slope, perhaps as much as 2:1, h:v, along most of the roadway, and potentially steeper for
shorter cut slope heights, would be stable
In addition, it should be noted that cut heights could be minimized by reducing horizontal
surface widths. I would recommend the development of a design that includes the existing
alignment, or variant thereof, for south bound traffic, with a completely separate roadway for the
north bound two lane roadway. The northbound lanes could be located near the crest of the slope
for the initial portion of the downslope and subsequently tying into the US160 roadway at a
location nearer to the existing Ramp A area, or near the existing C&J Gravel intersection. This
variation of the R Alternatives is worth considering both for construction logistics as well as
slope stability/reduction of cut heights. There may be other traffic and civil engineering
considerations that reduce the viability of this concept.
I reviewed the cost estimates for the various options that were prepared by CDOT. The
unit cost (per face foot) for retaining structures was generally $115.00, for all of the alternates
except for Alternate A. The unit cost used for retaining structures for Alternate A, along the
existing alignment, was $382.00. During our November 1, 2011 meeting with CDOT
engineering staff, Mr. Steven Cross, PE, CDOT, he stated that this cost was higher due to the
type of multi-terraced fill retaining wall needed to retain the 85 feet of fill material that was
required for the alignment chosen by CDOT. In my opinion the alignment chosen for cost
analysis is not reasonable option from a technical perspective due to the deep fill required to
establish the roadway grade. Mr. Cross indicated that the alignment options were partially
influenced by the locations of existing archeological sites. We understand that the potential
influence of the archeological sites on the alignment is currently being determined. Using the
Alternate R alignments developed by Russell Engineering, there is no need for fill material
placement in excess of about 15 to 20 feet, therefore tall retaining structures for deep fill are not
needed. Since the geotechnical engineering conditions along any excavation cut portion of the
Alternate R alignment options are similar to the conditions that were encountered along the
recent construction of Ramp A, the unit cost for retention of excavation cuts for Alternate R
should be approximately the same as those for Ramp A.
Finally, I note that within the Supplemental Draft EIS, CDOT comments upon purported
“challenging geotechnical issues with known subsurface water problems (springs) which create
drainage and slope stability issues,” as a problem common to the at-grade intersection, partial
interchange and revised preliminary alternatives. See, pages 2-18, 19 and 22. In my professional
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opinion, this assertion is erroneous with respect to the three existing grade alternatives and the
four R alternatives. I do not concur with this assertion in that significant water and slope stability
issues of greater severity are regularly encountered throughout the mountainous areas of
Colorado where development and highway construction has occurred. In these instances
economically viable and technically sound engineering solutions have been developed to
mitigate subsurface water and associated slope stability considerations.
We appreciate the opportunity to consult with you on this project. Please contact us if you
have any questions, or if we may be of additional service.
Respectfully,
TRAUTNER GEOTECH

David L. Trautner, PE, CPG
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