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VIGIL ENTERPRISES, INC. CMRR Traffic Impact Analysis Study

Scope of Work

VICIL ENTERPRISES, INC. has completed a study for Los Alamos National Laboratory (LANL)
to assess the effects that the construction of the CMRR Facilities will have on the
existing transportation network and has provided the CMRR Traffic Impact Analysis
Study to assist LANL in their development of a Traffic Control Plan to be implemented
along the Pajarito Corridor. This Traffic Control Plan should be implemented during the
construction phase of the CMRR Project which is currently scheduled to be performed
over the next 8 years starting in 2009.

Approach

VICIL ENTERPRISES, INC. used the following process to perform the study:
Coordination, Project Start Up, and Meeting Attendance

e A Kick off meeting was held to introduce key project personnel.

e Bi-weekly project meetings were held to discuss inputs to the study and discuss
information gathered to complete the report.

The Following Site Surveys and Existing Conditions Information Gathered:

e Performance statistics at signalized intersections

e Performance statistics at un-signalized intersections
e Average Weekly Volume

e Peak weekly volume

e Intersection turning movements

e Existing Traffic Signal Review
The Following Analysis for Future Conditions Performed:

e Analyzed proposed traffic movements for construction along Pajarito Road

e Evaluated vehicular flow to and from construction site

e Analyzed accidents that have occurred over the last 5 years

e Evaluated peak construction deliveries and craft movements

e Evaluated impact of proposed traffic movements on un-signalized intersections
e Evaluated Impact of proposed traffic movements on signalized

e Evaluated options for traffic movements or reconfiguration of existing access and
travel patterns

35554-009-08 1
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VICIL ENTERPRISES, INC. CMRR Traffic Impact Analysis Study

Estimated Schedule and Cost
An analysis level estimate and schedule not including LANL burdens to implement the

recommended improvements, changes, or traffic controls is included in the CMRR
Traffic Impact Analysis Study in Appendix F. The cost estimate is a high level estimate.

Deliverable

Attachment 1 contains the CMRR Traffic Impact Analysis Study.
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Executive Summary

A. Site Location and Study Area

The proposed Chemistry and Metallurgy Research Replacement (CMRR)
construction site is located on the north side of Pajarito Road, west of Pecos Drive, in
Technical Area TA-55 at the Los Alamos National Laboratory (LANL) in Los
Alamos, New Mexico. Construction lay-down yards will be located on the north side
of the Pajarito Road corridor - one east of Puye Road in TA-63 and another at TA-46.
The CMRR program office will be located on the south side of Pajarito Road, across
from the CMRR construction site, in TA-50.

The project study area consists of approximately 2 miles of the Pajarito Road
corridor, extending from northwest of the entrance to TA-64 to southeast of the
entrance to TA-46. There are three key signalized intersections and three key
unsignalized intersections with the corridor study area:

Pajarito Road & TA-64 — Signalized

Pajarito Road & Pecos Road — Signalized

Pajarito Road & Lubbock Road — Signalized

Pajarito Road & Puye Road — Unsignalized

Pajarito Road & TA-46 — Unsignalized

TA-46 & Internal Roadways — Unsignalized, All-way stop

An additional unsignalized CMRR site driveway intersection is proposed to be
located on Pajarito Road, approximately 500 feet west of Pecos Drive. Figure 1
illustrates the location of the Pajarito Road corridor. Figure 2 illustrates the project
study area, CMRR project layout, and location of these key intersections. As detailed
in Section VI.D of this report, analysis has all lead to the recommendation of an
additional construction entrance on Pajarito Road at MM 3.0 to provide access to the
TA-46 lay-down yards.

B. Development Description CMRR Project

Construction of the CMRR facility is anticipated to occur over an eight year period,
beginning in 2009. The Traffic Control Plan is anticipated to be in place between
2009 and 2018. The CMRR program management staff is anticipated to peak at
approximately 200 employees. Construction craft and management employees are
anticipated to peak at approximately 600 persons. Construction truck and delivery
movements are anticipated to peak in excess of 1,300 monthly round trips.

C. Analyses Results by Analysis Year/Phase

Table ES-1 summarizes the results of the analysis of existing traffic conditions, Year
2009 Implementation Year Conditions, and Year 2013 CMRR Construction Peak
Conditions at each of the analyzed intersections.

Rev. 0 35554-009-08
ES-1



CMRR Traffic Impact Analysis September 2008
TABLE ES-1
INTERSECTION LEVEL OF SERVICE SUMMARY
LOS (DELAY)
AM Peak

Intersection 2008 2009 2009 2013 2013

Existing | Background Total Background | Total
Pajarito Road & TA-64 A (9.8) B (10.4) B (10.6) B (11.9) B (12.6)
Pajarito Road & CMRR n/a n/a A (0.2)/ n/a A (0.8)/
Construction Entrance (US) B (13.1) C (19.2)
Pajarito Road & Pecos C (23.3) C(23.2) C (22.9) C (25.8) C (25.6)
Drive
Pajarito Road & Lubbock A(9.1) A (9.8) B (12.0) B (10.2) B (13.8)
Road
Pajarito Road & Puye Road | A (1.0)/ A (1.0)/ A (0.9)/ A (1.2)/ A (1.0)/
(US) B (13.8) C (15.6) C (16.1) C (16.4) C (17.2)
Pajarito Road & TA-46 A (1.0)/ A (0.9)/ A (1.0)/ A (1.0)/ A (1.2)/
(US) B (13.8) B (15.6) C (17.6) C (16.4) C (19.6)
TA-46/Internal (AWSC) A (7.5) A (7.5 A (8.0) A7) A (8.4)
Pajarito Road & n/a n/a A (0.1)/ n/a A (0.2)/
Recommended New TA-46 A (0.0) C (18.6)
Construction Entrance (US)

PM Peak

Intersection 2008 2009 2009 2013 2013

Existing | Background Total Background | Total
Pajarito Road & TA-64 A (8.5) A (8.8) A (9.2 A (9.2 A (9.9
Pajarito Road & CMRR n/a n/a A (0.3)/ n/a A (0.8)/
Construction Entrance (US) B (12.8) C (16.2)
Pajarito Road & Pecos Drive | B (19.7) B (19.0) C(20.1) C(21.7) C(22.9)
Pajarito Road & Lubbock A (8.5) A (8.8) A (8.9) A (8.7) A (8.9)
Road
Pajarito Road & Puye Road | A (1.9)/ A (1.8)/ A .7 A (2.1)/ A (2.1)/
(US) B (11.5) B (12.9) B (14.5) B (13.2) C (15.8)
Pajarito Road & TA-46 (US) | A (2.1)/ A (2.0)/ A (3.2)/ A (2.3)/ A (4.1)/

B (11.2) B (12.3) C (16.2) C (12.6) C (18.8)
TA-46/Internal (AWSC) A (7.1) A (7.2) A (7.3) A(7.2) A (7.5
Pajarito Road & n/a n/a A (1.3)/ n/a A7)/
Recommended New TA-46 C (16.3) C (18.2)
Construction Entrance (US)

Italics indicate the delay and LOS for the stop-sign controlled approach at unsignalized intersections.
US indicates unsignalized intersection.
AWSC indicates an all-way stop sign controlled, unsignalized intersection.

Rev. 0
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D. Summary of Impacts and Recommendation

As indicated in Table ES-1, all of the analyzed intersections are forecast to operate at
acceptable level of service C or better during each analysis timeframe, both with and
without the CMRR construction traffic. The table also provides analysis results for a
new, unsignalized construction entrance on Pajarito Road at MM 3.0 to provide
access to the TA-46 laydown yards, as recommended in subsequent report sections.

The additional traffic generated by the CMRR construction project will increase
overall delay by no more than 1.5 seconds at any signalized intersection. Stop
controlled approach delays will increase by no more than 6.5 seconds at any
intersection.

However, the addition of CMRR construction traffic will result in the following
degradations in level of service in the 2009 Implementation Year:

e Pajarito Road & TA-64: No degradation in overall intersection level of service
will occur in either the AM or PM peak.

e Pajarito Road & Pecos Drive: No degradation in overall intersection level of
service will occur in the AM peak. In the PM peak, overall intersection delay and
level of service will degrade from B (19.0 sec) in the background condition to C
(20.1 sec) with addition of the CMRR construction traffic in 2009.

e Pajarito Road & Lubbock Road: Overall intersection delay and level of service
will degrade from A (9.8 sec) in the background condition to B (12.0 sec) with
addition of the CMRR construction traffic in the AM peak. No degradation in
overall intersection level of service will occur in the PM peak in 2009.

e Pajarito Road & Puye Road: No degradation in overall intersection level of
service will occur in either the AM or PM peak.

e Pajarito Road & TA-46: Delay and level of service on the southbound stop-sign
controlled approach will degrade from B (15.6 sec) to C (17.6) in the AM and B
(12.3 sec) to C (16.2) in the PM with addition of the CMRR construction traffic in
2009.

e Internal Road & TA-46: No degradation in overall intersection level of service
will occur in either the AM or PM peak.

In the 2013 CMRR Construction Peak, the addition of CMRR construction traffic will
result in the following degradations in level of service:

e Pajarito Road & TA-64: No degradation in overall intersection level of service
will occur in either the AM or PM peak.

e Pajarito Road & Pecos Drive: No degradation in overall intersection level of
service will occur in either the AM or PM peak.

e Pajarito Road & Lubbock Road: No degradation in overall intersection level of
service will occur in either the AM or PM peak.

e Pajarito Road & Puye Road: No degradation in overall intersection level of
service will occur in the AM peak. Delay and level of service on the southbound

Rev. 0 35554-009-08
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approach will degrade from B (13.2 sec) to C (15.8 sec) in the PM with addition
of the CMRR construction traffic in 2013.

Pajarito Road & TA-46: No degradation in overall intersection level of service
will occur in the AM peak. Delay and level of service on the southbound
approach will degrade from B (12.6 sec) to C (18.8 sec) in the PM with addition
of the CMRR construction traffic in 2013.

Internal Road & TA-46: No degradation in overall intersection level of service
will occur in either the AM or PM peak.

Though no specific improvements are required to address any intersection level of
service deficiencies, the following items are recommended to improve overall
level of service in the Pajarito Road corridor during the 2009-2018 construction of
the CMRR facility:

1. Implement a 35mph construction speed zone on Pajarito Road between
TA-64 and TA-46 for the length of the CMRR construction period.

2. Construct the new CMRR construction site driveway to Pajarito Road with
two exiting and one entering lane (2009),

2a. Construct an eastbound left turn deceleration lane on Pajarito Road
at the intersection with the new CMRR construction site
driveway (2009). The required length is 300 feet with a 100 foot
taper, based on the 35mph construction zone speed.

2b.  Construct a westbound right turn deceleration lane on Pajarito
Road at the intersection with the new CMRR construction site
driveway (2010). The required length is 230 feet with a 100 foot
taper, based on the 35mph construction zone speed. These,
combined with a minimum 50 foot tangent, indicate a minimum
distance of 380 feet between the return at Pecos Drive and the
return at the construction driveway. Thus, the new CMRR
driveway must located far enough west of Pecos Drive to
accommodate this geometry.

3. Relocate the TA-46 construction access to MP 3.0 (2009). Provide two
southbound exiting lanes. In addition to this direct access:

3a. Construct an eastbound left turn deceleration lane on Pajarito Road
at the intersection with the new TA-46 construction site driveway
(2009). The required length is 300 feet with a 100 foot taper,
based on the 35mph construction zone speed.

3b.  Construct a westbound right turn deceleration lane on Pajarito
Road at the intersection with the new TA-46 construction site
driveway (2010). The required length is 230 feet with a 100 foot
taper, based on the 35mph construction zone speed. These,
combined with a minimum 50 foot tangent, indicate a minimum

Rev. 0
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10.

11.

distance of 380 feet between the return at the existing TA-46
driveway and the return at the new TA-46 construction driveway.
Thus, the new TA-46 construction driveway must be located far
enough west of the existing TA-46 driveway to accommodate this
geometry.

All off-site truck deliveries should be via Pajarito Road, through White
Rock, in order to minimize construction truck traffic on LANL’s main
core campus (TA-3) roadways.

Current inspection demand at White Rock should be evaluated to

determine the need for additional security staff to inspect the off-site

deliveries. In general, demand will be at its peak under the following

circumstances:

o Off-site hauling of aggregate base to TA-46 and TA-63 (estimated
2010)

o Off-site hauling of backfill to TA-55 (estimated 2012 and 2013)

Consideration should be given to lengthening existing acceleration and
deceleration lanes to meet the standards of the NMDOT State Access
Management Manual as part of any roadway widening or rehabilitation
projects, or consideration of a reduction in posted speed. A reduction in
posted speeds to less than 30 mph would be required for all existing
accel/decel lanes to meet NMDOT standards

Any modifications to the roadway network shall make provisions to not
impede pedestrian and bicycle traffic.

All improvements shall conform to the latest NMDOT standards.

Construction traffic control shall be per the latest version of the Manual on
Uniform Traffic Control Devices.

Even though a traffic signal is not warranted at the intersection of Pajarito
and Puye, if more large construction vehicles tend to use this intersection,
a temporary signal span may be required to have the trucks enter the
highway safely due to the limited site distance to the east.

This study shall be revisited if the assumptions made change or the study
criteria deviates from the original proposed construction sequence and/or
schedule.

Rev. 0
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. Introduction

A.

Purpose of Report and Study Objectives

This Traffic Impact Analysis (TIA) has been conducted to identify the potential
impacts that the construction of the proposed Chemistry and Metallurgy Research
Replacement (CMRR) project will have on the Pajarito Road corridor at the Los
Alamos National Laboratory (LANL) in Los Alamos, New Mexico. The study
will provide recommendations for development and implementation of a Traffic
Control Plan in the study corridor.

. Project Location Including Legal Description

The proposed Chemistry and Metallurgy Research Replacement (CMRR)
construction site is located on the north side of Pajarito Road, west of Pecos
Drive, in Technical Area TA-55 at the Los Alamos National Laboratory (LANL)
in Los Alamos, New Mexico. Construction lay-down yards will be located on the
north side of the Pajarito Road corridor - one east of Puye Road in TA-63 and
another at TA-46. The CMRR program office will be located on the south side of
Pajarito Road, across from the CMRR construction site, in TA-50.

. Vicinity Map

Figure 1 illustrates the location of the Pajarito Road study corridor. Figure 2
illustrates the location of the proposed CMRR construction site, laydown yards,
and program office within the Pajarito corridor.

Rev. 0
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Il. Description of Proposed Development

A.

Land Use and Intensity

The proposed CMRR construction site is located on the north side of Pajarito
Road, west of Pecos Drive, in Technical Area TA-55 at the Los Alamos National
Laboratory (LANL) in Los Alamos, New Mexico. CMRR program management
staff is anticipated to peak at approximately 200 employees. Construction craft
and management employees are anticipated to peak at approximately 600 persons.
Construction truck and delivery movements are anticipated to peak in excess of
1,300 monthly round trips.

. Development Phasing and Timing

Construction of the CMRR facility is anticipated to occur over an eight year
period, beginning in 2009. The Traffic Control Plan is anticipated to be in place
between 2009 and 2018. A summary of the CMRR Construction Traffic
Movement Forecasts for various project stages over this time period is provided in
Appendix E.

. Existing Zoning

The Comprehensive Site Plan 2000 identifies the following assumptions for the

Pajarito Corridor West Planning Area:

e The Pajarito Corridor West Planning Area is the proposed location of the
nuclear campus.

e The replacement CMR facility will be located at TA-55.

e SNM processing, storage and handling should be maximized in a single
PIDAS-protected area at the nuclear campus.

e Other activities directly related to SNM should be located within the nuclear
campus, but not necessarily within the PIDAS-protected area.

An excerpt of the Comprehensive Site Plan 2000 is provided in Appendix H.

. Number, Type, and Location of Access Points

Access to the construction site will be provided via a construction driveway on
the north side of Pajarito Road, approximately 500 feet west of the Pecos Drive
intersection.

. Site Plan or Plans

Figure 2 illustrated the general location of the CMRR construction site and related
lay-down yards and program offices. The site plans for the CMRR facility and
lay-down yards are illustrated in Figures 3 thru 5.

Rev. 0
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lII.Study Area Conditions

A.

Study Area Definition

The project study area consists of approximately 2 miles of the Pajarito Road
corridor, extending from northwest of the entrance to TA-64 to southeast of the
entrance to TA-46. There are three key signalized intersections and three key
unsignalized intersections within the corridor study area. Figure 6 illustrates the
project study area and location of key study area intersections.

. General Description of Existing Land Use

The Pajarito Road corridor is the most secure corridor on the LANL campus and
is home to the majority of the Lab’s nuclear research.

. Other Known Development Activity (NMSSUP Project)

The CMRR facility construction will occur over an eight year period, beginning
in 2009. The NMSSUP construction project, located in TA-55 just east of the
CMRR project, is also scheduled to begin construction in March 2009, with
completion scheduled in March 2012. Thus, the NMSSUP construction traffic
will occur simultaneously with early phases of the CMRR construction.

The NMSSUP construction is anticipated to generate 100 dirt haul trucks for
excavation and backfill each day for a one year period beginning in spring 2009.
After that period, project material and delivery trucks will average 15-20 trips per
day. There is also a potential for on-site parking of approximately 100
management and employee vehicles.

. Existing Roadway System Characteristics

1.0 Roadway Characteristics

Pajarito Road is primarily a two-lane roadway within the project study area.
Existing lanes are generally 12° wide with 6°-8” shoulders. The posted speed
on Pajarito Road varies from 40mph in the northwest to 55mph in the
southeast. It is primarily posted 50mph in the project study limit. However,
there is currently a 35mph construction zone between Puye Road and TA-64.
It is anticipated that this construction zone will be extended to TA-46 in
conjunction with the CMRR project.

In addition to the single travel lane in each direction, several additional
acceleration and deceleration lanes are provided throughout the corridor for
turning vehicles to safely enter and exit the corridor without impeding the
flow of through traffic.
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Existing acceleration lanes are provided in the following locations:

e A westbound acceleration lane west of Puye Road for approximately 120
feet, for southbound right turns entering the corridor.

e An eastbound acceleration lane east of Puye Road for approximately 150
feet, for southbound left turns entering the corridor.

e A westbound acceleration lane west of TA-46 for approximately 250 feet,
for southbound right turns entering the corridor.

e An eastbound acceleration lane east of TA-46 for approximately 130 feet,
for southbound left turns entering the corridor.

Table 18.K-1 of the New Mexico State Access Management Manual provides
standard acceleration lane lengths based on posted speed. For the posted
speed of 50mph in the Pajarito corridor, the standard acceleration lane length
is 760 feet. For a posted construction zone speed of 35mph, the standard
acceleration lane length is 270 feet. Thus, none of these acceleration lanes
currently meet state standards for the permanent posted speed of the interim
construction zone speed. For all of these lanes to NMDOT, posted speeds
would need to be reduced below 30mph in the corridor. However, a review of
the crash data does notshow a pattern indicating a major safety issue
associated with the shorter lanes. Therefore, it would appear that the presence
of the lanes is accomplishing the intended purpose of taking turning traffic out
of the through lanes.

Existing deceleration lanes are provided in the following locations:

e Eastbound right and left turn lanes at the TA-64 entrance for
approximately 250 feet.

e Westbound right and left turn lanes at the TA-64 entrance for

approximately 210 feet.

An eastbound left turn lane at Pecos Drive for approximately 465 feet.

A westbound right turn lane at Pecos Drive for approximately 540 feet.

An eastbound right turn lane at Lubbock Road for approximately 560 feet.

A westbound left turn lane at Lubbock Road for approximately 200 feet.

An eastbound left turn lane at Puye Road for approximately 190 feet.

A westbound right turn lane at Puye Road for approximately 115 feet.

An eastbound left turn lane at the TA-46 entrance for approximately 250

feet.

e A westbound right turn lane at the TA-46 entrance for approximately 450
feet.

Table 18.K-1 of the New Mexico State Access Management Manual also
provides standard deceleration distances based on posted speed. For the
posted speed of 50mph in the Pajarito corridor, the standard deceleration
distance is 475 feet for a stop condition and 450 feet for slowing to 15mph.
Thus, none of the deceleration lanes currently meet state standards based on
the permanent posted speed, with the exception of the westbound right turns at
Pecos Drive and TA-46. For the posted construction zone speed of 35mph, the
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standard deceleration distance is 250 feet for a stop condition and 230 feet for
slowing to 15mph. Each of the deceleration lanes meet this criteria, with the
exception of the westbound turn lanes at TA-64, the westbound left turn lane
at Lubbock Road, the eastbound left turn lane at Puye Road, and the
westbound right turn lane at Puye Road. For all of these lanes to meet
NMDOT standards, posted speeds would need to be reduced below 25 mph.
However, a review of the crash data does not show a pattern indicating a
major safety issue associated with the shorter lanes. Therefore, it would
appear that the presence of the lanes is accomplishing the intended purpose of
taking turning traffic out of the through lanes.

2.0 Key Intersections

The location of key study area intersections was depicted in Figure 6. The
following provides a description of each of the analyzed existing intersections.
A summary of the intersection geometry and traffic control is provided in
Figure 7.

Pajarito Road & TA-64

This is a four-leg, signal controlled intersection in the northwest portion of the
project study area. It provides access to both TA-64 in the south and TA-48 in
the north.

Pajarito Road & Pecos Drive

This is a three-leg, signal controlled intersection. This intersection was
recently reconstructed as a result of recommendations from the March 2006
Pajarito Road Modifications System Study Report. To provide enhanced
pedestrian service and safety, the free southbound and westbound right turn
lanes were replace with traditional right turn deceleration lanes. Pedestrian
crossings were provided across the west leg of the intersection, along with an
exclusive pedestrian signal phase.

Pajarito Road & L ubbock Road

This three-leg, signal controlled intersection was recently added to the Pajarito
Road corridor to provide access to construction parking facilities in TA-50
south of Pajarito Road. The intersection geometry depicted in Figure 7 was
based on recommendations from the March 2006 Pajarito Road Modifications
System Study Report.

Pajarito Road & Puye Road

This is a three-leg intersection with stop sign control for left turns and yield
sign control for right turns on the southbound Puye Road approach.
Acceleration lanes are provided on Pajarito Road for entering right and left
turns from Puye Road.
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Pajarito Road & TA-46

This is a three-leg intersection with stop sign control for left turns and yield
sign control for right turns on the southbound approach from the TA-46
driveway. Acceleration lanes are provided on Pajarito Road for entering right
and left turns from the TA-46 driveway

TA-46 Driveway & Internal Roadway

This is primarily a four-leg intersection, with the east and west leg slightly
offset. Each leg is stop sign controlled. A single shared lane is provided on
each approach.

E. Programmed Transportation Improvements

As discussed above, several modifications to intersections within the Pajarito
Road corridor were recently constructed based on recommendations from the
March 2006 Pajarito Road Modifications System Study Report. No other
transportation system improvements are currently programmed during the course
of the CMRR construction from 2009-2018. The Comprehensive Site Plan 2000
does list several potential and proposed transportation developments in the
Pajarito Corridor West Planning Area. An excerpt of this document is provided in
Appendix H.

F. Description of Traffic Signal Systems

As discussed previously, there are three signalized intersections in the subject
section of Pajarito Road: TA-64, Pecos Drive, and Lubbock Road. Each of these
signals operates independently (uncoordinated), with detector actuation for each
phase. Detailed traffic control data used in the analysis is provided in Appendix
D. The following provides a brief description of the signal phasing at each
intersection:

Pajarito Road & TA-64

Eastbound and westbound left turns from Pajarito Road are provided a leading
protected phase. Left turns from the TA-64 and TA-48 run permissively with the
through and right turn movements.

Pajarito Road & Pecos Drive

A leading, protected left turn phase is provided on the westbound approach to this
intersection. Southbound left turns and southbound right turns are controlled by
separate signal phases. This allows southbound left turns to run concurrent with
the exclusive pedestrian phase that is provided for pedestrians utilizing the
crosswalk on the west leg of this intersection.

Pajarito Road & Lubbock Road
Westbound left turns from Pajarito Road are provided a leading protected phase.

Rev. 0 35554-009-08
I1-6



CMRR Traffic Impact Analysis September 2008

G. Alternative Travel Modes Discussion

As mentioned previously, significant pedestrian activity is anticipated in the

corridor in the vicinity of the Pecos Drive intersection. This intersection has been

modified previously to support the anticipated pedestrian demand through the

following actions:

e Removal of the free southbound and westbound right turns lanes and
replacement with traditional right turn lanes

e Provision of an exclusive pedestrian signal phase for crossings on the west
intersection leg

e Construction of enhanced pedestrian crosswalks

e Provision of enhanced pedestrian lighting.

Pedestrian crossings generated by the CMRR construction project will also

benefit from these enhancements.
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V. Analysis of Existing Conditions

A. Daily and Peak-Hour Traffic Volumes

1.0 Daily Traffic Volumes

In July, 2008 Wilson & Company conducted 24-hour tube counts on Pajarito
Road in two locations: east of the TA-46 driveway and west of Pecos Drive.
The counts were conducted for a five day period to arrive at average weekday
traffic volumes. Count data is provided in Appendix B.

The collected data indicates an Average Daily Traffic (ADT) Volume of 4,555
vehicles per day in the northwest portion of the corridor and an ADT of 4,373
vehicles per day in the southeast portion of the corridor.

2.0 Peak Hour Traffic Volumes

Peak period traffic data for the three signalized intersections was provided by
LANL. The counts were conducted in March and April of 2008. Wilson &
Company conducted peak period traffic counts at each of the analyzed
unsignalized intersections in July 2008. Count data is provided in Appendix
B.

Data indicates that traffic volumes in the corridor peak between 6:45-7:45 in
the AM and 4:45-5:45 in the PM. CMRR construction is anticipated to occur
between 7AM and 4PM. It is assumed that the majority of the construction
employee traffic will arrive and depart from the site within 30 minutes of the
scheduled start and end times.

Based on this daily construction schedule, the AM peak construction traffic
will roughly coincide with the peak hour of the corridor, with the potential for
some of the AM peak construction traffic to occur prior to the peak hour of
the corridor. To provide a conservative analysis, all of the AM peak
construction traffic was assigned to the AM peak of the corridor.

During the identified 4:45-5:45 PM peak period of the corridor, however,
construction traffic is anticipated to be minimal. It is anticipated that the
majority of employees will have already departed, and truck hauling and
deliveries will not occur. Therefore, the 4:00-5:00 PM peak hour was selected
as the peak period of construction impacts for purposes of the analysis.

Figure 8 provides a summary of the existing AM and PM peak hour
intersection traffic volumes used in the analysis.
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B. Level of Service Criteria

1.0 Signalized Intersection Analysis Criteria

The signalized intersection analysis conforms to the operational analysis
methodology outlined in Chapter 16 of the Highway Capacity Manual 2000
(HCM 2000), Transportation Research Board Special Report 209. The HCM
2000 methodology relates the intersection level of service (LOS) to
intersection control delay, in terms of seconds per vehicle (sec/veh). A micro
simulation program, Synchro, was used for this analysis as it implements the
methods of HCM 2000 to calculate level of service.

This methodology sets 1,900 passenger-cars per hour per lane (pcphpl) as the
base (or ideal) saturation flow rate at signalized intersections, which is based
on the minimum headway that can be sustained between departing vehicles at
a signalized intersection. The service saturation flow rate, which reflects the
saturation flow rate specific to the study facility, is determined by adjusting
the ideal saturation flow rate for lane width, on-street parking, bus stops,
pedestrian volume, traffic composition (or percentage of heavy vehicles), and
shared lane movements (e.g. through and right-turn movements sharing the
same lane).

The LOS criteria used for the analysis of signalized intersections are described
in Table 1, identifying the thresholds of control delays and the associated
LOS.

2.0 Unsignalized Intersection Analysis Criteria

Unsignalized intersections, including two-way and all-way stop controlled
intersections were analyzed using the Chapter 17 methodology of the 2000
Highway Capacity Manual. The Level of Service for a two-way stop
controlled (TWSC) intersection is determined by the computed or measured
control delay and is defined for each minor movement. Table 2 summarizes
the LOS criteria for unsignalized intersections. The Synchro software package
was utilized to produce LOS results.

3.0 Level of Service Thresholds

Overall intersection level of service D is typically assigned as the threshold
for acceptable operations at signalized intersections. However, level of
service E may acceptable for certain low volumes approaches, particularly
when a higher level of service may degrade a major movement. At
unsignalized intersections, level of service D is usually considered as a
minimum for each approach, but lower levels may be acceptable for very low
volume approaches.
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TABLE 1

SIGNALIZED INTERSECTION LEVEL OF SERVICE CRITERIA DEFINITIONS

Average Control
Delay
(seconds/vehicle)

Level of Service (LOS) Characteristics

<10

LOS A describes operations with very low delay. This occurs when
progression is extremely favorable, and most vehicles do not stop at all. Short
cycle lengths may also contribute to low delay.

>10-20

LOS B describes operations with generally good progression and/or short cycle
lengths. More vehicles stop than for LOS A, causing higher levels of average
delay.

>20-35

LOS C describes operations with higher delays, which may result from fair
progression and/or longer cycle lengths. Individual cycle failures may begin to
appear at this level. The number of vehicles stopping is significant at this
level, although many still pass through the intersection without stopping.

>35-55

LOS D describes operations with high delay, resulting from some combination
of unfavorable progression, long cycle lengths, or high volumes. The influence
of congestion becomes more noticeable, and individual cycle failures are
noticeable.

>55-80

LOS E is considered the limit of acceptable delay. Individual cycle failures are frequent
occurrences.

>80

LOS F describes a condition of excessively high delay, considered unacceptable to
most drivers. This condition often occurs when arrival flow rates exceed the LOS D
capacity of the intersection. Poor progression and long cycle lengths may also be
major contributing causes to such delay.

Source: 2000 Highway Capacity Manual, TRB Special Report 209.

TABLE 2
LEVEL OF SERVICE CRITERIA FOR

STOP CONTROLLED UNSIGNALIZED INTERSECTIONS

Average Control Delay (sec/veh) Level of Service (LOS)
<10 A
>10 and <15 B
>15 and <25 C
>25 and <35 D
>35 and <50 E
>50 F

Source: 2000 Highway Capacity Manual, TRB Special Report 209.
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C.

Existing Levels of Service

The existing peak hour traffic volumes at each intersection, as depicted in Figure
8, were evaluated using the Synchro analysis tool and resulting delays were
compared to the thresholds described in the previous section. Table 3 provides a
summary of resulting delays and associated levels of service at each analyzed
intersection.

. Safety

Accident summaries were provided by LANL and attached in Appendix C. The
data indicates that only one accident per year has occurred for the most recent
three years of available data. No predominant crash pattern has been identified in
this corridor.

. Operational and/or Safety Deficiencies

As indicated in Table 3, each of the analyzed signalized intersections is currently
operating at LOS B or better, with the exception of the intersection of Pajarito
Road at Pecos Drive during the AM peak hour, which is operating at LOS C. It
should be noted that actual operations at this intersection may be better than
indicated by the Synchro model, since the model was run assuming actuation of
the exclusive pedestrian phase during each cycle (which does not likely occur
based on available pedestrian data). This was assumed to provide a conservative
worst case analysis.

At each of the unsignalized intersections, each approach is operating at level of
service B or better.

Therefore, based on the above analysis, each of the analyzed intersections is
currently operating at acceptable levels of service. No existing deficiencies have
been identified.

Results of Special Studies
No special studies were conducted in conjunction with this analysis.
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TABLE 3

2008 EXISTING INTERSECTION LEVEL OF SERVICE
AM (PM) PEAK

- Eastbound Westbound Northbound Southbound
Intersection
LT | TH [ RT | 7T [ TH [ RT | LT [ TH]l RT | LT [ TH | RT
Pajarito & TA-64
Volume to Capacity (v/c) 017 | 0.36 | 007 | 0.10 | 0.38 | 0.05 0.13 | 0.03 0.01 | 001
(0.01) | (0.28) | (0.02) ] (0.01) | (0.38) | (0.01) (0.08) | (0.03) (0.10) | (0.10)
Approach Delay (sec) 8.5 (7.4) 10.4 (8.5) 15.8 (12.9) 14.9 (10.4)
Approach LOS AA) AA) B (B) B (B)
Intersection Delay (sec) 9.8 (8.5)
Intersection LOS AA)
Pajarito & Pecos
Volume to Capacity (vic) 061 | 0.23 0.70 | 048 0.04 0.38
P (0.50) | (0.39) (0.45) | (0.07) (0.19) (0.56)
Approach Delay (sec) 27.6 (24.2) 21.7 (24.9) 17.2 (12.3)
Approach LOS C(C) C () B (B)
Intersection Delay (sec) 23.3 (19.7)
Intersection LOS C (B)
Pajarito & Lubbock
Volume to Capacity (v/c) 0.17 | 010 | 030 | 0.64 0.03 0.00
P (0.50) | (0.03) | (0.00) | (0.21) (0.07) (0.04)
Approach Delay (sec) 6.2 (9.5) 9.9 (5.3) 14.7 (10.6)
Approach LOS A A B ()
Intersection Delay (sec) 9.1 (8.5)
Intersection LOS A (A)
Pajarito & Puye (US)
0.05 | 0.08 0.39 | 0.02
Volume to Capacity (v/ 0.07 (0.10
olume to Capacity (o)), 5oy | (0.26) 0.08) | (0.00) (0.10)
Approach Delay (sec) 23(0.4) 0.0 (0.0) 13.8 (11.5)
Approach LOS B (B)
Intersection Delay (sec) 1.0 (1.9)
Intersection LOS A (A)
Pajarito & TA-46 (US)
Volume to Capacity (vic) 0.05 | 0.05 0.39 | 0.05 0.01 0.06
P (0.03) | (0.24) (0.05) | (0.01) (0.10) (0.05)
Approach Delay (sec) 33(0.7) 0.0 (0.0) 13.8 (11.2)
Approach LOS B (B)
Intersection Delay (sec) 10 (2.1)
Intersection LOS A A)
Internal Road & TA-46 (US)
Volume to Capacity (v/c) | | | | | I | I
Approach Delay (sec) 6.7 (6.7) 75 (7.4) 76 (7.4 7.1(7.3)
Approach LOS AA) AA) AA) A (A)
Intersection Delay (sec) 75 (7.1)
Intersection LOS A (A)

AM (PM)

(US) indicates Unsignalized Intersection
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V. Analysis of Implementation Year Conditions (2009)

A. Traffic Projections

1.0 Background Traffic

Construction of the CMRR facility is anticipated to begin in Year 2009.
Therefore, this will be the year in which the Traffic Control Plan is
implemented. As discussed earlier, the NMMSUP facility construction will
also be underway in 2009. Therefore, traffic associated with the NMMSUP
construction must be considered in the 2009 background traffic volumes. As
described earlier in the report, the NMMSUP is anticipated to generate 100
dirt haul trucks per day in 2009, in conjunction with a potential 100 private
vehicles parking on site at TA-55. For analysis purposes, the 100 dirt haul
trucks are anticipated to represent 11 round trips during each of the AM and
PM peaks. The 100 passenger vehicles were also assumed to arrive to the
TA-55 site during the AM peak and depart during the PM peak to provide a
worst case analysis.

In addition to the NMMSUP, existing 2008 volumes were increased by 5%
per year to account for other traffic increases in the corridor.

Figure 9 displays the resulting 2009 Implementation Year Background Traffic
Volumes for the AM and PM peaks.

2.0 Development Assumptions for Implementation Year

Conditions

LANL provided a summary of the CMRR Construction Traffic Movement
Forecasts, which is included in Appendix E. In order to arrive at the
equivalent number of trips during the peak periods, the following assumptions
were used:

e All full-time employees indicated in the Construction Traffic Movement
Forecast will be assumed to arrive during the AM peak period and depart
during the PM peak period.

e Trip calculations will include a 5% reduction to account for carpooling.

e The management employees will park in TA-50 and TA-46. It is assumed
that they will have adequate clearance to access the Pajarito corridor from
both the northwest and southeast and thus represent additional trips in the
corridor.
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e The craft employees will park in TA-03 and TA-60.
they will not have access to the Pajarito corridor. Alternate routes will be
required to reach the parking lots at TA-03 and TA-60, from which they
will be bussed to the CMRR site. Therefore, none of the craft employee
trips to the parking facilities will enter the corridor study limits.

e The craft employees will be bussed from the lots to the construction site.
A shuttle capacity of 20 passengers will be assumed. The shuttle drop off
location will be at the CMRR construction driveway.

e Monthly truck haul and delivery movements will be converted to peak
hour movements assuming equal hourly distributions for a 5-day work
week with 9 hour days.

3.0 Trip Generation

It is assumed that

Table 4 provides a summary of the anticipated construction movements in the
2009 implementation year, based on the CMRR Construction Traffic
Movement Forecasts provided by LANL (Appendix E) and the assumptions

listed above.

TABLE 4

YEAR 2009 IMPLEMENTATION YEAR
CMMR CONSTRUCTION MOVEMENT FORECASTS

Peak Hour Reduced Reduced Total
Monthly Forecast for for Return | Peak
Forecast Equivalent | Carpooling Shuttle Trips Trips
Construction Craft FTES 150 150 150 8 8 15
Construction Management FTES 36 36 34 34 0 34
LANL Management FTEs 179 179 170 170 0 170
Excavation from TA-55 to TA-
46 & TA-63 0 0 0 0 0 0
Concrete Trucks from TA-63 to
TA-55 0 0 0 0 0 0
Aggregate to TA-63 from Off-
site 0 0 0 0 0 0
Backfill to TA-55 from Off-site 0 0 0 0 0 0
Aggregate Base to TA-46 & TA-
63 from Off-site 0 0 0 0 0 0
Offsite Deliveries to TA-63 and
TA-46 0 0 0 0 0 0
Deliveries to RLUOB at TA-55 40 0 0 0 0 0
Deliveries to TA-55 from TA-46
& TA-63 0 0 0 0 0 0
220
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4.0 Trip Distribution and Assignment

The resulting peak hour trips documented in Table 4 were assigned to the
Pajarito corridor based on the following assumptions:

e For all management employee trips, 25% are assumed to be from points
northwest of the corridor and the remaining 75% from southeast.

e 2/3 of the management traffic will park at the TA-50 parking lot off
Lubbock Road. The remaining 1/3 will park at the construction yard
entrance off TA-46.

e Truck movements to/from off-site locations, including aggregate and
backfill hauling and off-site deliveries are assumed to be derived from the
southeast.

e All deliveries to the CMRR site will be via a new construction driveway
on Pajarito Road, approximately 500 feet west of Pecos Road.

5.0 Total Traffic with Proposed Development/Build Condition

Forecasted construction traffic was combined with the 2009 background
traffic to determine the total volume of traffic anticipated in the Pajarito
corridor during the 2009 Implementation Year. Figure 10 displays the
resulting 2009 Implementation Year Total Traffic volumes during the AM and
PM peak periods.

B. Traffic Analysis

1.0 Intersections and Proposed Access Points

Existing roadway and intersection geometry and intersection traffic control
was used in the analysis of the 2009 background and total traffic conditions.

For the analysis of total traffic volumes, the additional CMRR construction
entrance was added to the network, approximately 500 feet west of the Pecos
Drive intersection. A single travel lane was assumed on the westbound and
southbound approaches to the new CMRR construction entrance intersection.
On the eastbound approach, a through lane and left turn deceleration lane
were assumed, as discussed in subsequent section V-D.
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2.0 Traffic Signal Warrant Review

Guidelines from the Federal Highway Administration Manual on Uniform
Traffic Control Devices (MUTCD) were reviewed to determine whether
anticipated volumes at unsignalized intersections in the corridor would
warrant installation of a traffic signal based on the following warrants:

e Warrant 1, Eight-Hour Vehicular Volume
e Warrant 2, Four-Hour Vehicular VVolume
e Warrant 3, Peak Hour Warrant

Though the posted construction zone speed will be 35mph in the corridor, the
analysis was conducted assuming travel speeds in excess of 40mph, to present
a worst case analysis.

CMRR Driveway

Warrant 1 requires a minimum minor approach volume of 42 vehicles to
satisfy the combination of warrants for a facility with travel speeds greater
than 40mph. Warrant 2 requires a minimum minor approach volume of 60
vehicles for a facility with posed speeds greater than 40 mph. Warrant 3
requires a minimum minor approach volume of 75 vehicles for a facility with
a posted speed greater than 40 mph.

Preliminary review would indicate that the minor peak hour volume of 8
vehicles forecasted to exit the CMRR site during the 2009 implementation
year are insufficient to meet minimum requirement of any of these warrants.
Therefore, no additional detailed analysis was conducted.

For analysis purposes, stop sign control on the southbound approach was
assumed.

Puye Road

Warrant 1 requires a minimum minor approach volume of 42 vehicles to
satisfy the combination of warrants for a facility with travel speeds greater
than 40mph. While PM peak hour volumes meet the criteria, AM peak hour
volumes do not. Since these two periods typically represent the highest
volume scenarios during the day, it is not anticipated that the criteria would be
met for the 8 hours required to meet this warrant.

Warrant 2 requires a minimum minor approach volume of 60 vehicles for a
facility with posed speeds greater than 40 mph. While PM peak hour volumes
meet the criteria, AM peak hour volumes do not. Since these two periods
typically represent the highest volume scenarios during the day, it is not
anticipated that the criteria would be met for the 4 hours required to meet this
warrant.
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Warrant 3 requires minimum minor approach volumes that vary based on the
mainline volume of traffic, with a minimum threshold of 75 vehicles for a
facility with a posted speed greater than 40 mph. AM peak hour volumes do
not meet the minimum threshold criteria, but PM peak volumes do. For the
PM peak mainline volume of approximately 800 vehicles, a minor approach
volume of 120 vehicles is required to meet this warrant. Therefore, the
forecast PM peak hour volume on Puye Road of 93 vehicles is not sufficient
to meet the warrant criteria.

TA-46

Warrant 1 requires a minimum minor approach volume of 42 vehicles to
satisfy the combination of warrants for a facility with travel speeds greater
than 40mph. While PM peak hour volumes meet the criteria, AM peak hour
volumes do not. Since these two periods typically represent the highest
volume scenarios during the day, it is not anticipated that the criteria would be
met for the 8 hours required to meet this warrant.

Warrant 2 requires a minimum minor approach volume of 60 vehicles for a
facility with posed speeds greater than 40 mph. While PM peak hour volumes
meet the criteria, AM peak hour volumes do not. Since these two periods
typically represent the highest volume scenarios during the day, it is not
anticipated that the criteria would be met for the 4 hours required to meet this
warrant.

Warrant 3 requires minimum minor approach volumes that vary based on the
mainline volume of traffic, with a minimum threshold of 75 vehicles for a
facility with a posted speed greater than 40 mph. AM peak hour volumes do
not meet the minimum threshold criteria, but PM peak volumes do. For the
PM peak mainline volume of approximately 700 vehicles, a minor approach
volume of 145 vehicles is required to meet this warrant. The forecast PM
peak hour volume on the TA-46 driveway of 156 vehicles marginally meets
the warrant criteria. However, the criteria is presented for a single lane minor
approach. The TA-46 driveway provides a channelized southbound right turn
lane. Removal of the right turn volume reduces the traffic volume to 94 left
turn vehicles controlled by the stop. This volume is not sufficient to warrant
installation of a traffic signal.

3.0 Level of Service Analysis Results

The 2009 background and total peak hour traffic volumes at each intersection,
as depicted in Figures 9 and 10, were evaluated using the Synchro analysis
tool and resulting delays were compared to the thresholds described in Section
IV-B. Tables 5 and 6 provide a summary of resulting delays and associated
levels of service at each analyzed intersection.
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Under the 2009 background condition, as indicated in Table 5, each of the
analyzed signalized intersections is forecast to continue to operate at LOS B
or better, with the exception of the intersection of Pajarito Road at Pecos
Drive during the AM peak hour, which will continue to operate at LOS C. At
each of the unsignalized intersections, each approach will continue to operate
at level of service B or better, with the exception of southbound Puye Road,
which is forecast to operate at level of service C during the AM peak

Under the 2009 total condition, as indicated in Table 6, each of the analyzed
signalized intersections is forecast to continue to operate at LOS B or better,
with the exception of the intersection of Pajarito Road at Pecos Drive which
will operate at LOS C during both the AM and PM peaks. At each of the
unsignalized intersections, each approach will continue to operate at level of
service B or better, with the exception of southbound Puye Road, which is
forecast to operate at level of service C during the AM peak, and southbound
TA-46 driveway, which is forecasted to operate at level of service C during
the AM and PM peaks.

C. Impact Assessment

Based on the analysis discussed above, each of the analyzed intersections will
operate with acceptable levels of service during both the AM and PM peak
periods. However, the addition of CMRR construction traffic will result in the
following degradations in level of service:

Pajarito Road & TA-64: No degradation in overall intersection level of
service will occur in either the AM or PM peak.

Pajarito Road & Pecos Drive: No degradation in overall intersection level of
service will occur in the AM peak. In the PM peak, overall intersection delay
and level of service will degrade from B (19.0 sec) in the background
condition to C (20.1 sec) with addition of the CMRR construction traffic.
Pajarito Road & Lubbock Road: Overall intersection delay and level of
service will degrade from A (9.8 sec) in the background condition to B (12.0
sec) with addition of the CMRR construction traffic in the AM peak. No
degradation in overall intersection level of service will occur in the PM peak.
Pajarito Road & Puye Road: No degradation in overall intersection level of
service will occur in either the AM or PM peak.

Pajarito Road & TA-46: Delay and level of service on the southbound stop-
sign controlled approach will degrade from B (15.6 sec) to C (17.6) in the AM
and B (12.3 sec) to C (16.2) in the PM with addition of the CMRR
construction traffic.

Internal Road & TA-46: No degradation in overall intersection level of
service will occur in either the AM or PM peak.
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TABLE 5
2009 IMPLEMENTATION YEAR BACKGROUND TRAFFIC

INTERSECTION LEVEL OF SERVICE, AM (PM) PEAK

Eastbound

Westbound

Northbound

Southbound

Intersection

LT | TH | RT

LT | TH | RT

LT | TH | RT

LT | TH | RT

Pajarito & TA-64

Volume to Capacity (v/c) 0.18 | 0.39 | 0.07 | 0.11 | 0.42 | 0.06 0.14 | 0.03 0.01 | 0.01
(0.01)| (0.29) | (0.02)| (0.01) | (0.42) | (0.01) (0.08) | (0.03) (0.10)] (0.11)
Approach Delay (sec) 8.5 (7.5) 11.9 (9.0) 17.0 (12.8) 15.1 (10.3)
Approach LOS A (A) B (A) B (B) B (B)
Intersection Delay (sec) 10.4 (8.8)
Intersection LOS B (A)
Pajarito & Pecos
Volume to Capacity (v/c) 0.69 | 0.23 0.72 | 0.57 0.06 0.44
(0.54) | (0.42) (0.46) | (0.10) (0.29) (0.58)
Approach Delay (sec) 29.7 (25.6) 20.3 (24.4) 19.0 (11.8)
Approach LOS C (C) C (C) B (B)
Intersection Delay (sec) 23.2 (19.0)
Intersection LOS C (B)
Pajarito & Lubbock
Volume to Capacity (v/c) 0.18 | 0.10 | 0.40 | 0.69 0.04 0.00
(0.56) | (0.03)] (0.00) | (0.21) 0.11) (0.07)
Approach Delay (sec) 6.0 (9.8) 10.8 (5.0) 17.2 (11.8)
Approach LOS A (A) B (A) B (B)
Intersection Delay (sec) 9.8 (8.8)
Intersection LOS AA
Pajarito & Puye (US)
) 0.05 | 0.09 0.46 | 0.03
Volume to Capacity (v/c) 0.02)| (0.32) (0.09) | (0.00) 0.09 (0.13)
Approach Delay (sec) 2.3 (0.3) 0.0 (0.0) 15.6 (12.9)
Approach LOS C(B)
Intersection Delay (sec) 1.0 (1.8)
Intersection LOS A (A)
Pajarito & TA-46 (US)
Volume to Capacity (v/c) 0.06 | 0.06 0.47 | 0.05 0.02 0.08
(0.03) | (0.31) (0.06) | (0.01) 0.12) (0.05)
Approach Delay (sec) 3.2 (0.6) 0.0 (0.0) 15.6 (12.3)
Approach LOS B (B)
Intersection Delay (sec) 0.9 (2.0)
Intersection LOS AA
Internal Road & TA-46 (US)
Volume to Capacity (v/c) | | | | | I | |
Approach Delay (sec) 6.7 (6.7) 7.5 (7.4) 7.7 (7.4) 7.1(7.3)
Approach LOS A (A) A (A) A (A) A(A)
Intersection Delay (sec) 7.5 (7.2)
Intersection LOS A (A

AM (PM) Peak

(US) indicates Unsignalized Intersection
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TABLE 6

2009 IMPLEMENTATION YEAR TOTAL TRAFFIC
INTERSECTION LEVEL OF SERVICE, AM (PM) PEAK

Intersection Eastbound Westbound Northbound Southbound
LT | TH] RT]J LT ] TH] RT]J LT] TH] RT ] LT ] TH | RT
Pajarito & TA-64
. 0.18 | 0.45 | 0.07 | 0.11 | 043 | 0.06 0.14 | 0.03 0.01 | 0.01
Volume to Capacity v/e)| 4 1) | (0.30) | (0.02) | (0.01)| (0.49) | (0.02) (0.08) | (0.03) (0.10) | (0.11)
Approach Delay (sec) 8.9 (7.6) 12.0(9.8) 17.1(12.8) 15.1 (10.3)
Approach LOS A (A) B (A) B (B) B (B)
Intersection Delay (sec) 10.6 (9.2)
Intersection LOS B (A)
Pajarito & Pecos
Volume to Capacity (v/c) 0.69 | 0.29 072 | 057 0.06 0.44
(0.56) | (0.39) (0.55) | (0.09) (0.30) (0.59)
Approach Delay (sec) 28.1(25.7) 20.3 (25.8) 19.0 (12.8)
Approach LOS C (©) C(©) B (B)
Intersection Delay (sec) 22.9 (20.1)
Intersection LOS C ()
Pajarito & Lubbock
Volume to Capacity (v/c) 0.28 | 0.19 | 051 | 0.69 0.04 0.00
(0.57) | (0.03) | (0.00)] (0.23) (0.18) (0.27)
Approach Delay (sec) 7.1(10.3) 13.4(5.5) 17.2 (8.9)
Approach LOS A (B) B (A) B (A)
Intersection Delay (sec) 12.0 (8.9)
Intersection LOS B (A)
Pajarito & Puye (US)
Volume to Capacity (v/c) (ggg) (8;3) (8;_13) (888) 0.09 (0.16)
Approach Delay (sec) 14 (0.3) 0.0 (0.0 16.1 (14.5)
Approach LOS C(B)
Intersection Delay (sec) 09(1.7)
Intersection LOS AR
Pajarito & TA-46 (US)
Volume to Capacity (v/c) 0.10 | 0.06 053 | 0.08 0.02 0.09
(0.03) | (0.38) (0.06) | (0.01) (0.31) (0.07)
Approach Delay (sec) 4.4 (0.5) 0.0 (0.0 17.6 (16.2)
Approach LOS C(©
Intersection Delay (sec) 1.0@B.2)
Intersection LOS AA)
Internal Road & TA-46 (US)
Volume to Capacity (v/c) | | I I | | | |
Approach Delay (sec) 6.9 (6.9) 7.6 (7.6) 8.2(7.5) 7.2 (7.6)
Approach LOS A (A) A (A) A(A) A(A)
Intersection Delay (sec) 8.0 (7.3)
Intersection LOS AA)
Pajarito & CMRR Road (US)
Volume to Capacity (v/c) (881) (ggg) (8'2% (ggg)
Approach Delay (sec) 0.2 (0.3) 0.0 (0.0 13.1 (12.8)
Approach LOS B (B)
Intersection Delay (sec) 0.2 (0.3)
Intersection LOS AA)

AM (PM) Peak

(US) indicates Unsignalized Intersection

Rev. 0

V-10

35554-009-08




CMRR Traffic Impact Analysis September 2008

D. Access Design Specifications

1.0 Speed-Change Lane Requirements

The New Mexico State Highway Access Management Requirements were
reviewed to determine whether left or right turn deceleration lanes are
required on Pajarito Road at the new CMRR construction driveway
intersection.

Table 17.B-3, Criteria for Left-Turn Deceleration Lanes on Rural Two-Lane
Highways, indicates that at travel speeds from 35 to 40 mph in the
construction zone, the forecast volume of 8 left turns would require a
minimum directional volume of approximately 172 vehicles in the through
lane. Forecast mainline volumes will exceed this threshold. Therefore, an
eastbound left turn deceleration lane is warranted. The length of this lane
should be 300 feet, based on a minimum storage of 50 feet and a required
deceleration distance of 250 feet, with a 100 foot deceleration taper for the
posted speed of 35mph.

Table 17.B-5, Criteria for Right-Turn Deceleration Lanes on Rural Two-Lane
Highways, indicates that at travel speeds from 35 to 40 mph in the
construction zone, the forecast volume of fewer than 5 right turns would not
require a right turn deceleration lane.

2.0 Vehicle Storage Needs

Estimated queuing from the Synchro outputs were compared to available turn
lane storage. Results indicate that available storage is sufficient to
accommodate forecasted demand at each of the existing intersections.

At the site driveway, the analysis indicates that average queues are not
expected to exceed one vehicle on any approach lane, so the minimum storage
of 50 feet is acceptable.

3.0 Sight Distance Evaluation

During the initial site visit, site distance was visually inspected. All
intersections studied seemed to have adequate site distance required to make
associated turning movements. The one exception may be vehicles exiting
from TA-46 looking east are some what hindered by the chain link fence at
the northern Right of Way.
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4.0 Site Access Improvements/Modifications

As previously discussed, a left turn deceleration lane will be warranted at the
new CMRR construction site driveway with forecast 2009 implementation
year traffic volumes. The length of this lane should be 300 feet, based on a
minimum storage of 50 feet and a required deceleration distance of 250 feet,
with a 100 foot deceleration taper for the posted speed of 35mph.

Review of the forecast volumes and projected level of service does not
indicate the need for any additional lanes during the 2009 implementation
year.

5.0 Pedestrian/Bicycle Considerations

Pedestrian traffic associated with the CMRR construction site is anticipated to
occur between the site and the parking facilities at TA-50, in the vicinity of
the Pecos Drive intersection. As discussed previously, this intersection has
already been reconstructed to improve the safety and efficiency of pedestrian
crossings at this intersection through installation of a crosswalk and exclusive
pedestrian phasing. These improvements are anticipated to service any
additional pedestrian traffic generated by the CMRR construction site.
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VI,

Analysis of Construction Peak Conditions (2013)

A. Traffic Projections

1.0 Background Traffic

The peak period of construction traffic, as discussed below, has been
identified to occur during the year 2013. Construction traffic associated with
the NMMSUP will no longer be a consideration during 2013, since
demobilization of this project will begin in 2011.

The 2008 existing traffic volumes were increased by 5% per year to account
for all other traffic increases in the corridor.

Figure 11 illustrates the 2013 background traffic volumes anticipated to occur
in conjunction with the peak period of construction traffic.

2.0 Development Assumptions for Construction Peak

Conditions

As discussed in the analysis of 2009 implementation year conditions, LANL
provided a summary of the CMRR Construction Traffic Movement Forecasts,
which is included in Appendix E. The same assumptions used to derive
equivalent peak period trips for the 2009 implementation year were utilized in
identification of the peak period of construction traffic.

3.0 Trip Generation

The CMRR Construction Traffic Movement Forecasts were reviewed to
identify potential peak periods of traffic generation. Table 7 provides a
summary of the traffic generated during peak construction periods. As
indicated in this table, construction traffic associated with the NMMSUP was
also considered for the periods between 2009-2012.

Review of the construction forecast data indicates that 2010 would be the year
that the corridor might experience the greatest amount of construction traffic,
due to a potential 100 space on-site parking lot at the NMMSUP, assumed as a
worst case condition. However, it is anticipated that, when considering
construction traffic in combination with the increase in background traffic,
year 2013 will represent the worst-case scenario for total traffic in the
corridor.  Therefore, 2013 will serve as the analysis year for CMRR
construction peak conditions.
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TABLE 7

COMPARISON OF PEAK PERIOD CMRR CONSTRUCTION MOVEMENT FORECASTS
2010 — Period of Peak Truck Movements, with NMMSUP

Construction Craft FTEs

Construction Management FTEs

LANL Management FTEs

Excavation from TA-55 to TA-46 & TA-63
Concrete Trucks from TA_63 to TA-55
Aggregate to TA-63 from Off-site

Backfill to TA-55 from Off-site

Aggregate Base to TA-46 & TA-63 from Off-site
Offsite Deliveries to TA-63 and TA-46
Deliveries to RLUOB at TA-55

Deliveries to TA-55 from TA-46 & TA-63
NMMSUP Vehicle Parking at TA-55 (worst case)
Peak Dirt Haul Trucks (100 per day)

Construction Craft FTEs

Construction Management FTEs

LANL Management FTEs

Excavation from TA-55 to TA-46 & TA-63
Concrete Trucks from TA_63 to TA-55
Aggregate to TA-63 from Off-site

Backfill to TA-55 from Off-site

Aggregate Base to TA-46 & TA-63 from Off-site
Offsite Deliveries to TA-63 and TA-46
Deliveries to RLUOB at TA-55

Deliveries to TA-55 from TA-46 & TA-63

Construction Craft FTEs

Construction Management FTEs

LANL Management FTEs

Excavation from TA-55 to TA-46 & TA-63
Concrete Trucks from TA_63 to TA-55
Aggregate to TA-63 from Off-site

Backfill to TA-55 from Off-site

Aggregate Base to TA-46 & TA-63 from Off-site
Offsite Deliveries to TA-63 and TA-46
Deliveries to RLUOB at TA-55

Deliveries to TA-55 from TA-46 & TA-63

Peak Hour Reduced Total
Monthly Forecast for Reduced Return  Peak
Forecast  Equivalent  Carpooling  for Shuttle Trips  Trips
101 101 101 5 5 10
24 24 23 23 0 23
190 190 181 181 0 181
1000 6 6 6 6 11
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
300 2 2 2 2 3
0 0 0 0 0 0
40 0 0 0 0 0
0 0 0 0 0 0
100 0 0 100
11 11 11 11 22
350
2012 - Period of Peak Management Employees
Peak Hour  Reduced Total
Monthly Forecast for Reduced  Return  Peak
Forecast ~ Equivalent  Carpooling  for Shuttle Trips  Trips
450 450 450 23 23 45
108 108 103 103 0 103
178 178 169 169 0 169
0 0 0 0 0 0
300 2 2 2 2 3
20 0 0 0 0 0
0 0 0 0] 0 0
0 0 0 0 0 0
40 0 0 0 0 0
0 0 0 0 0 0
100 1 1 1 1 1
322
2013 — Period of Peak Total Employees
Peak Hour  Reduced Total
Monthly Forecast for Reduced Return  Peak
Forecast  Equivalent  Carpooling  for Shuttle Trips Trips
480 480 480 24 24 48
115 115 109 109 0 109
162 162 154 154 0 154
0 0 0 0 0 0
300 2 2 2 2 3
20 0 0 0 0 0
375 2 2 2 2 4
0 0 0 0 0 0
100 1 1 1 1 1
0 0 0 0 0 0
100 1 1 1 1 1
321
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4.0 Trip Distribution and Assignment

The same assumptions documented in the analysis of Year 2009
Implementation Year Conditions were applied to the Year 2013 CMMR
Construction Movement Forecasts to determine peak hour traffic volumes in
the Pajarito Road corridor.

5.0 Total Traffic with Proposed Development/Build Condition

Forecasted construction traffic was combined with the 2013 background
traffic to determine the total volume of traffic anticipated in the Pajarito
corridor during the 2013 Construction Peak. Figure 12 displays the resulting
2013 Construction Peak Total Traffic volumes during the AM and PM peak
periods.

B. Traffic Analysis

1.0 Intersections and Proposed Access Points

Existing roadway and intersection geometry and intersection traffic control
was used in the analysis of the 2013 background and total traffic conditions.

For the analysis of total traffic volumes, the additional CMRR construction
entrance was added to the network, approximately 500 feet west of the Pecos
Drive intersection. A single travel lane was assumed on the westbound and
southbound approaches to the new CMRR construction entrance intersection.
On the eastbound approach, a through lane and left turn deceleration lane
were assumed, as discussed in subsequent section VI.D.

2.0 Traffic Signal Warrant Review

Guidelines from the Federal Highway Administration Manual on Uniform
Traffic Control Devices (MUTCD) were reviewed to determine whether
anticipated volumes at the CMRR construction entrance would warrant
installation of a traffic signal based on the following warrants:

e Warrant 1, Eight-Hour Vehicular Volume
e Warrant 2, Four-Hour Vehicular VVolume
e Warrant 3, Peak Hour Warrant

Though the posted construction zone speed will be 35mph in the corridor, the
analysis was conducted assuming travel speeds in excess of 40mph, to present
a worst case analysis.
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CMRR Driveway

As discussed previously in Section V-B, minimum minor approach volumes
to satisfy the warrants for a facility with a posted speed greater than 40 mph is
42 vehicles for Warrant 1, 60 vehicles for Warrant 2, and 75 vehicles for
Warrant 3.

Preliminary review would indicate that the minor volume of 28 vehicles
forecasted to exit the CMRR site during the 2013 implementation year are
insufficient to meet minimum requirements of any of these warrants.
Therefore, no additional detailed analysis was conducted, and stop sign
control on the southbound approach was assumed for the 2013 peak
construction period.

While 2013 represents the peak period of construction traffic throughout the
Pajarito Road corridor, 2010 represents the highest peak of truck hauling and
deliveries to and from the CMRR site. Even at this peak, the driveway is
anticipated to incur no more than 11 exiting trips during a given hour. This is
less than the 2013 peak period when employee shuttle traffic also utilizes this
driveway in conjunction with the trucks. Therefore, traffic volumes will not
warrant installation of a traffic signal at this location.

Puye Road

Warrant 1 requires a minimum minor approach volume of 42 vehicles to
satisfy the combination of warrants for a facility with travel speeds greater
than 40mph. While PM peak hour volumes meet the criteria, AM peak hour
volumes only marginally meet the criteria. As discussed previously, the
criteria is for a single lane minor approach. The southbound minor approach
provides a left turn lane and a channelized right turn lane. Removal of the
right turn volume results in only 4 left turn vehicles controlled by the stop sign
during the AM peak and 47 vehicles during the PM peak. Thus, AM volumes
no longer satisfy the criteria. Since these two periods typically represent the
highest volume scenarios during the day, it is not anticipated that the criteria
would be met for the 8 hours required to meet this warrant.

Warrant 2 requires a minimum minor approach volume of 60 vehicles for a
facility with posed speeds greater than 40 mph. While PM peak hour volumes
meet the criteria, AM peak hour volumes do not. Since these two periods
typically represent the highest volume scenarios during the day, it is not
anticipated that the criteria would be met for the 4 hours required to meet this
warrant.

Warrant 3 requires minimum minor approach volumes that vary based on the
mainline volume of traffic, with a minimum threshold of 75 vehicles for a
facility with a posted speed greater than 40 mph. AM peak hour volumes do
not meet the minimum threshold criteria, but PM peak volumes do. For the
PM peak mainline volume of approximately 850 vehicles, a minor approach
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volume of 110 vehicles is required to meet this warrant. The forecast PM
peak hour volume on Puye Road of 113 vehicles marginally meets the warrant
criteria. However, as discussed above, the criteria is presented for a single
lane minor approach. Puye Road provides a channelized southbound right
turn lane. Removal of the right turn volume reduces the traffic volume to 47
left turn vehicles controlled by the stop sign. This volume is not sufficient to
warrant installation of a traffic signal.

TA-46

Warrant 1 requires a minimum minor approach volume of 42 vehicles to
satisfy the combination of warrants for a facility with travel speeds greater
than 40mph. While PM peak hour volumes meet the criteria, AM peak hour
volumes do not. Since these two periods typically represent the highest
volume scenarios during the day, it is not anticipated that the criteria would be
met for the 8 hours required to meet this warrant.

Warrant 2 requires a minimum minor approach volume of 60 vehicles for a
facility with posed speeds greater than 40 mph. While PM peak hour volumes
meet the criteria, AM peak hour volumes do not. Since these two periods
typically represent the highest volume scenarios during the day, it is not
anticipated that the criteria would be met for the 4 hours required to meet this
warrant.

Warrant 3 requires minimum minor approach volumes that vary based on the
mainline volume of traffic, with a minimum threshold of 75 vehicles for a
facility with a posted speed greater than 40 mph. AM peak hour volumes do
not meet the minimum threshold criteria, but PM peak volumes do. For the
PM peak mainline volume of approximately 775 vehicles, a minor approach
volume of 126 vehicles is required to meet this warrant. The forecast PM
peak hour volume on the TA-46 driveway of 192 vehicles meets the warrant
criteria. However, the criteria is presented for a single lane minor approach.
The TA-46 driveway provides a channelized southbound right turn lane.
Removal of the right turn volume reduces the traffic volume to 117 left turn
vehicles controlled by the stop sign. This volume is not sufficient to warrant
installation of a traffic signal.

3.0 Level of Service Analysis Results

The 2013 background and total CMRR construction peak traffic volumes at
each intersection, as depicted in Figures 11 and 12, were evaluated using the
Synchro analysis tool and resulting delays were compared to the thresholds
described in a previous section. Tables 8 and 9 provide a summary of
resulting delays and associated levels of service at each analyzed intersection.
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TABLE 8
2013 CMRR CONSTRUCTION PEAK, BACKGROUND TRAFFIC

INTERSECTION LEVEL OF SERVICE, AM (PM) PEAK

. Eastbound Westbound Northbound Southbound
Intersection
LT | THI RT ] LT TH | RT]J LT | TH]l RT ] LT | TH | RT
Pajarito & TA-64
Volume to Capacity (v/c) 0.23 | 0.47 | 009 | 0.12 | 0.49 | 0.07 0.17 | 0.03 0.01 | 0.01
(0.01) [ (0.35) ] (0.03)] (0.01) | (0.47) | (0.01) (0.09)] (0.04) (0.11)] (0.13)
Approach Delay (sec) 10.8 (7.9) 12.6 (9.6) 17.7 (12.5) 15.4 (10.1)
Approach LOS B (A) B (A) B (B) B (B)
Intersection Delay (sec) 11.9 (9.2)
Intersection LOS B (A)
Pajarito & Pecos
Volume to Capacity (v/c) 0.74 | 0.27 0.79 | 0.53 0.05 0.49
(0.65) | (0.47) (0.51) | (0.08) (0.24) (0.63)
Approach Delay (sec) 31.1 (27.8) 23.7 (25.3) 19.6 (13.5)
Approach LOS C (C) C(C) B (B)
Intersection Delay (sec) 25.8 (21.7)
Intersection LOS C(O)
Pajarito & Lubbock
Volume to Capacity (v/c) 0.20 | 0.12 | 043 | 0.71 0.05 0.00
(0.55) | (0.04)] (0.00) | (0.24) (0.13) (0.08)
Approach Delay (sec) 6.2 (9.6) 11.3 (5.3) 17.9 (11.6)
Approach LOS A (A) B (A) B (B)
Intersection Delay (sec) 10.2 (8.7)
Intersection LOS B (A)
Pajarito & Puye (US)
) 0.07 | 0.10 0.48 | 0.03
Volume to Capacity (v/c) 0.02)| (0.32) (0.10) | (0.00) 0.12 (0.16)
Approach Delay (sec) 2.5 (0.4) 0.0 (0.0) 16.4 (13.2)
Approach LOS C (B)
Intersection Delay (sec) 1.2 (2.1)
Intersection LOS A (A)
Pajarito & TA-46 (US)
Volume to Capacity (v/c) 0.07 | 0.06 0.49 | 0.06 0.02 0.09
(0.04) | (0.30) (0.06) | (0.01) (0.15) (0.06)
Approach Delay (sec) 3.6 (0.7) 0.0 (0.0) 16.4 (12.6)
Approach LOS C (B)
Intersection Delay (sec) 1.0 (2.3)
Intersection LOS AA
Internal Road & TA-46 (US)
Volume to Capacity (v/c) | | | | | I | |
Approach Delay (sec) 6.8 (6.8) 7.5 (7.5) 7.8 (7.5) 7.2 (7.4)
Approach LOS A (A) A (A) A (A) A(A)
Intersection Delay (sec) 7.7 (7.2)
Intersection LOS A (A

AM (PM) Peak

(US) indicates Unsignalized Intersection
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TABLE 9

2013 CMRR CONSTRUCTION PEAK, TOTAL TRAFFIC
INTERSECTION LEVEL OF SERVICE, AM (PM) PEAK

Intersection Eastbound Westbound Northbound Southbound
LT | TH] RT]J LT ] TH] RT]J LT] TH] RT ] LT ] TH | RT
Pajarito & TA-64
. 023 | 057 | 0.09 | 0.12 | 052 | 0.07 0.17 | 0.03 0.01 | 0.01
Volume to Capacity v/e)| o 1) | (0.37) | (0.03) | (0.01)| (056) | (0.02) (0.09) | (0.04) 0.12) | (0.13)
Approach Delay (sec) 11.9 (8.0) 12.9 (10.9) 17.9(13.1) 15.6 (10.5)
Approach LOS B (A) B (B) B (B) B (B)
Intersection Delay (sec) 12.6 (9.9)
Intersection LOS B (A)
Pajarito & Pecos
Volume to Capacity (v/c) 0.74 | 0.35 080 | 052 0.05 0.49
(0.68) | (0.44) (0.61) | (0.07) (0.25) (0.64)
Approach Delay (sec) 29.3 (28.0) 24.0 (27.0) 19.6 (14.8)
Approach LOS C(©) C(©) B (B)
Intersection Delay (sec) 25.6 22.9)
Intersection LOS C ()
Pajarito & Lubbock
Volume to Capacity (v/c) 0.30 | 0.22 | 065 | 0.71 0.05 0.00
(0.56) | (0.04) | (0.00)] (0.27) (0.22) (0.31)
Approach Delay (sec) 7.0 (10.5) 16.0 (6.0) 18.0 (8.6)
Approach LOS A (B) B (A) B (A)
Intersection Delay (sec) 13.8 (8.9)
Intersection LOS B (A)
Pajarito & Puye (US)
Volume to Capacity (v/c) (88;) (gjﬁ) (8?2) (888) 0.12 (0.22)
Approach Delay (sec) 15(0.3) 0.0 (0.0 17.2 (15.8)
Approach LOS C(©
Intersection Delay (sec) 1.0@2.1)
Intersection LOS AR
Pajarito & TA-46 (US)
Volume to Capacity (v/c) 0.13 | 0.06 058 | 0.10 0.03 0.11
(0.04) | (0.39) (0.06) | (0.01) (0.42) (0.09)
Approach Delay (sec) 5.1 (0.6) 0.0 (0.0) 19.6 (18.8)
Approach LOS C(©
Intersection Delay (sec) 12@.1)
Intersection LOS AA)
Internal Road & TA-46 (US)
Volume to Capacity (v/c) | | I I | | | |
Approach Delay (sec) 7.0 (7.2) 7.8 (7.7) 8.6 (7.6) 73 (7.7)
Approach LOS A (A) A (A) A(A) A(A)
Intersection Delay (sec) 8.4 (7.5)
Intersection LOS AA)
Pajarito & CMRR Road (US)
Volume to Capacity (v/c) (g:ﬁ) (8;21) (82(8)) (géé)
Approach Delay (sec) 0.5 (0.6) 0.0 (0.0 19.2 (16.2)
Approach LOS C(©
Intersection Delay (sec) 0.8 (0.8)
Intersection LOS AA)

AM (PM) Peak

(US) indicates Unsignalized Intersection
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Under the 2013 background condition, as indicated in Table 8, each of the
analyzed signalized intersections is forecast to continue to operate at LOS B
or better, with the exception of the intersection of Pajarito Road at Pecos
Drive during the AM and PM peak hours, which will operate at LOS C. At
each of the unsignalized intersections, each approach will continue to operate
at level of service B or better, with the exception of southbound Puye Road
and southbound TA-46 driveway, which are forecast to operate at level of
service C during the AM peak

Under the 2009 total condition, as indicated in Table 9, each of the analyzed
signalized intersections is forecast to continue to operate at LOS B or better,
with the exception of the intersection of Pajarito Road Pecos Drive which will
operate at LOS C during both the AM and PM peaks. At each of the
unsignalized intersections, each approach will continue to operate at level of
service B or better, with the exception of southbound the southbound
approaches to Puye Road, the TA-46 driveway, and the CMRR driveway,
which are forecast to operate at level of service C during the AM and PM
peaks.

C. Impact Assessment

Based on the analysis discussed above, each of the analyzed intersections will
operate with acceptable levels of service during both the AM and PM peak
periods. However, the addition of CMRR construction traffic will result in the
following degradations in level of service:

Pajarito Road & TA-64: No degradation in overall intersection level of
service will occur in either the AM or PM peak.

Pajarito Road & Pecos Drive: No degradation in overall intersection level of
service will occur in either the AM or PM peak.

Pajarito Road & Lubbock Road: No degradation in overall intersection
level of service will occur in either the AM or PM peak.

Pajarito Road & Puye Road: No degradation in overall intersection level of
service will occur in the AM peak. Delay and level of service on the
southbound approach will degrade from B (13.2 sec) to C (15.8 sec) in the PM
with addition of the CMRR construction traffic.

Pajarito Road & TA-46: No degradation in overall intersection level of
service will occur in the AM peak. Delay and level of service on the
southbound approach will degrade from B (12.6 sec) to C (18.8 sec) in the PM
with addition of the CMRR construction traffic.

Internal Road & TA-46: No degradation in overall intersection level of
service will occur in either the AM or PM peak.
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D. Access Design Specifications

1.0 Analysis of Truck Access at TA-46

The current site plan proposes access to construction laydown yards via the
existing TA-46 driveway intersection at Pajarito Road. Internal roadways that
provide access to other buildings and laboratories intersect with the TA-46
driveway only a few hundred feet north of Pajarito Road. Turning templates
for WB-50 trucks were used to analyze the ability of construction vehicles to
safely execute turn maneuvers at these closely spaced intersections. Results
of this analysis indicated that the current TA-46 intersections will have
numerous access conflict points when introducing large construction vehicles
into the internal roadway system.

Therefore, alternative access to the laydown yards should be considered.
Additional analysis was conducted to determine whether adequate levels of
service could be provided at a new access driveway to Pajarito Road. CMRR
construction traffic previously assigned to the TA-46 driveway consisted of
both construction vehicles and management FTE vehicles. All of this traffic
was reassigned to a new TA-46 construction driveway, located west of the
existing TA-46 driveway. The reassignment of traffic volumes resulted in the
following movements at the new construction driveway:

EBL EBT WBT | WBR SB L SBR
2009 AM 16 226 810 51 0 0
2009 PM 0 647 154 0 51 16
2013 AM 21 268 827 66 1 2
2013 PM 2 681 173 1 66 21

The peak hour volumes were evaluated using the Synchro analysis tool and
resulting delays were compared to the thresholds described in a previous
section. Table 10 provides a summary of resulting delays and associated
levels of service at the new intersection for each analysis period. As indicated
in Table 10, acceptable level of service C delays or better will be experienced
by vehicles utilizing the new driveway.

Rev. 0

35554-009-08
VI-11



CMRR Traffic Impact Analysis

September 2008

TABLE 10
NEW TA-46 CONSTRUCTION DRIVEWAY
INTERSECTION LEVEL OF SERVICE, AM (PM) PEAK

2009

Eastbound Westbound Northbound

Southbound

Intersection
LT [ H [RT| LT | TH | RT [ LT[ TH ]| RT

LT | TH | RT

Pajarito & New TA-46 Driveway (US)

Volume to Capacity (v/c) 0.02 0.14 0.52 0.03 0.00 0.00
(0.00) | (0.41) (0.10) | (0.00) (0.17) (0.02)
Approach Delay (sec) 0.7 (0.0) 0.0 (0.0) 0.0 (16.3)
Approach LOS A (C)
Intersection Delay (sec) 0.1(1.3)
Intersection LOS A (A)
2013
Eastbound Westbound Northbound Southbound

Intersection
LT | TH [RT |7 | TH | RT [ LT | TH | RT

LT | TH | RT

Pajarito & New TA-46 Driveway (US)

Volume to Capacity (v/c) 0.03 0.17 0.53 0.04 0.01 0.01
(0.00) | (0.44) (0.11) | (0.00) (0.24) (0.03)
Approach Delay (sec) 0.7 (0.00) 0.00 (0.00) 18.6 (18.2)
Approach LOS C(C)
Intersection Delay (sec) 0.2 (1.7)
Intersection LOS A (A)

AM (PM) Peak
(US) indicates Unsignalized Intersection

2.0 Speed-Change Lane Requirements

The New Mexico State Highway Access Management Requirements were
reviewed to determine whether left or right turn deceleration lanes are
required on Pajarito Road at both the CMRR construction driveway and the
new TA-46 construction driveway intersections in conjunction with peak

construction traffic volumes.

CMRR Construction Driveway

The need for construction of an eastbound left turn deceleration lane on
Pajarito Road at the CMRR construction entrance was identified previously in

conjunction with the 2009 Implementation Year condition.

Table 17.B-5, Criteria for Right-Turn Deceleration Lanes on Rural Two-Lane
Highways, indicates that at travel speeds from 35 to 40 mph in the
construction zone, the 2013 forecast volume of fewer than 5 right turns would

not require a right turn deceleration lane.

As discussed previously, the peak truck haul and delivery demand at the
CMRR construction site driveway occurs in 2010. It is estimated that during
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this time period, an average 6 trucks per hour will turn right from westbound
Pajarito Road into the CMRR site. Table 17.B-5, Criteria for Right-Turn
Deceleration Lanes on Rural Two-Lane Highways, indicates that at travel
speeds from 35 to 40 mph, a forecast volume of 6 right turns would require a
minimum directional volume of approximately 424 vehicles in the through
lane. Forecast mainline volumes are anticipated to meet this threshold.
Therefore, a westbound right turn deceleration lane is warranted. Based on
NMDOT standards, the lane should be constructed with a deceleration length
of 230 feet for a posted speed of 35 mph.

New TA-46 Construction Driveway

Table 17.B-3, Criteria for Left-Turn Deceleration Lanes on Rural Two-Lane
Highways, indicates that at travel speeds from 35 to 40 mph in the
construction zone, the 2009 forecast volume of 16 left turns would require a
minimum directional volume of approximately 96 vehicles in the through
lane. Forecast mainline volumes will exceed this threshold. Therefore, an
eastbound left turn deceleration lane is warranted. Based on NMDOT
standards for a 35mph construction zone and Synchro estimated queues of one
vehicle or less, the left turn lane should be 300 feet (250 feet deceleration plus
50 feet storage) with a 100 foot taper.

Table 17.B-5, Criteria for Right-Turn Deceleration Lanes on Rural Two-Lane
Highways, indicates that at travel speeds from 35 to 40 mph in the
construction zone, the 2009 forecast volume of 51 right turns would require a
right turn deceleration, as it exceeds the maximum threshold of 31 vehicles
per hour. Based on NMDOT standards, the lane should be constructed with a
deceleration length of 230 feet and a 100 foot taper for a posted speed of 35
mph.

3.0 Vehicle Storage Needs

Estimated queuing from the Synchro outputs were compared to available turn
lane storage. Table 11 provides a summary of the required storage based on
Synchro estimated 50% (average) queue lengths and a comparison to available
storage. The NMDOT minimum of 50 feet of storage was recommended
when estimated queues were shorter than 50 feet.

Results indicate that available storage is sufficient to accommodate forecasted
demand at each of the existing intersections.

At the site driveway, the analysis indicates that average queues are not
expected to exceed one vehicle on any approach lane, so the minimum storage
of 50 feet is acceptable. However, additional storage for exiting left turns
would be desirable to account for the possibility of the arrival of multiple
trucks.
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AND COMPARISON TO AVAILABLE STORAGE

TABLE 11
REQUIRED STORAGE BASED ON ESTIMATED QUEUES

Pajarito Pajarito Pajarito Pajarito Pajarito Pajarito Pajarito
Road & Road & Road & Road & Road & Road & Road &
TAG4 CMRR Pecos Lubbock Puye New TA46 TA-46
Eastbound Left
50% Queue 50 50 120 - 50 50 50
Available
Storage 250 50 465 - 190 50 250
Eastbound Right
50% Queue 50 - - 50 - - -
Available
Storage 250 - - 560 - - -
Westbound Left
50% Queue 50 - - 60 - - -
Available
Storage 210 - - 200 - - -
Westbound Right
50% Queue 50 - 50 - 50 50 50
Available
Storage 210 - 540 - 115 50 450
Northbound Left
50% Queue - - - 50 - - -
Available
Storage ) ) ) 180 ) ) )
Northbound Right
50% Queue 50 - - 50 - - -
Available
Storage 130 - - 180 - - -
Southbound Left
50% Queue - 50 70 - 50 50 50
Available
Storage - 50 210 - 50 50 50
Southbound Right
50% Queue 50 50 50 - 50 50 50
Available
Storage 50 50 210 - 120 50 50
Rev. 0 35554-009-08
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4.0 Sight Distance Evaluation

The sight distance at TA-46 is questionable and if a new construction access
road is built it should be located near the crest of the curve at MP 3. At this
location there is sufficient sight distance in both directions.

5.0 Site Access Improvements/Modifications

CMRR Construction Driveway

As previously discussed, both left turn and right turn deceleration lanes will
be warranted on Pajarito Road at the CMRR construction site driveway with
forecast CMRR construction peak traffic volumes. The eastbound left turn
land should be 300 feet with a 100 foot taper, based on the 35mph
construction zone speed. The westbound right turn lane should be 230 feet
with a 100 foot taper, based on the 35mph construction zone speed.

While analysis indicates that acceptable level of service can be provided with
a single egress lane from the CMRR construction site, further review indicates
that delays to southbound left turning vehicles could approach 40 seconds
during peak periods. Therefore, to prevent unnecessary delays to the
southbound right turning vehicles (primarily employee shuttles during the
peak periods), it is recommended that the site driveway be constructed with
two exiting lanes. The left turn lane should provide a minimum 50 feet of
storage, though additional storage would be desirable to accommodate the
possibility of the arrival of multiple trucks.

New TA-46 Construction Driveway

As previously discussed, both left turn and right turn deceleration lanes will
be warranted on Pajarito Road at the new TA-46 construction site driveway
with forecast CMRR construction peak traffic volumes. The eastbound left
turn land should be 300 feet with a 100 foot taper, based on the 35mph
construction zone speed. The westbound right turn lane should be 230 feet
with a 100 foot taper, based on the 35mph construction zone speed.

While analysis indicates that acceptable level of service can be provided with
a single egress lane at the new TA-46 construction driveway, it is
recommended that the site driveway be constructed with two exiting lanes to
prevent unnecessary delays to the southbound right turning vehicles. The left
turn lane should provide a minimum 50 feet of storage, though additional
storage would be desirable to accommodate the possibility of the arrival of
multiple trucks.

6.0 Pedestrian/Bicycle Considerations

Pedestrian traffic associated with the CMRR construction site is anticipated to
occur between the site and the parking facilities at TA-50, in the vicinity of
the Pecos Drive intersection. As discussed previously, this intersection has
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already been reconstructed to improve the safety and efficiency of pedestrian
crossings at this intersection through installation of a crosswalk and exclusive
pedestrian phasing. These improvements are anticipated to service any
additional pedestrian traffic generated by the CMRR construction site.

7.0 Forecasted Demand of Off-site Deliveries on Inspection

Facilities

The CMRR Construction Traffic Movement Forecast provided in Appendix E
indicates that off-site deliveries to associated with the CMRR construction
could reach a maximum of approximately 500 monthly trips. This correlates
to an average 3 additional hourly deliveries that must be processed by
inspection facilities during the periods of peak demand. Current inspection
demand should be evaluated to determine the need for additional security staff
during these peak periods of demand. In general, demand will be at its peak
under the following circumstances:

e Off-site hauling of aggregate base to TA-46 and TA-63 (estimated
2010)
e Off-site hauling of backfill to TA-55 (estimated 2012 and 2013)

In general, other periods of off-site hauling and deliveries will not exceed
more than 1 additional average hourly delivery that must be processed by
inspection facilities.
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VIL.

Summary of Deficiencies, Anticipated Impacts, and
Recommendations

. Existing Conditions

No existing study area deficiencies were identified.

. Implementation Year Conditions (2009)

No deficiencies were identified in the 2009 Implementation Year. However, the
addition of CMRR construction traffic will degrade level of service at the
following locations:

Pajarito Road & Pecos Drive, PM Peak: Overall intersection delay and
level of service will degrade from B (19.0 sec) in the background condition to
C (20.1 sec) with addition of the CMRR construction traffic.

Pajarito Road & Lubbock Road, AM Peak: Overall intersection delay and
level of service will degrade from A (9.8 sec) in the background condition to
B (12.0 sec) with addition of the CMRR construction traffic.

Pajarito Road & TA-46, AM & PM Peak: Delay and level of service on the
southbound approach will degrade from B (15.6 sec) to C (17.6) in the AM
and B (12.3 sec) to C (16.2) in the PM with addition of the CMRR
construction traffic.

. Construction Peak Conditions (2013)

No deficiencies were identified in the 2013 CMRR Construction Peak Year.
However, the addition of CMRR construction traffic will degrade level of service
at the following locations:

Pajarito Road & Puye Road, PM Peak: Delay and level of service on the
southbound approach will degrade from B (13.2 sec) to C (15.8 sec) in the PM
with addition of the CMRR construction traffic.
Pajarito Road & TA-46, PM Peak: Delay and level of service on the
southbound approach will degrade from B (12.6 sec) to C (18.8 sec) in the PM
with addition of the CMRR construction traffic.

. Recommendations

The following items are recommended to improve overall level of service in the
Pajarito Road corridor during the 2009-2018 construction of the CMRR facility:

1.

Implement a 35mph construction speed zone on Pajarito Road between
TA-64 and TA-46 for the length of the CMRR construction period.
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Construct the new CMRR construction site driveway to Pajarito Road with
two exiting and one entering lane (2009),

2a. Construct an eastbound left turn deceleration lane on Pajarito Road
at the intersection with the new CMRR construction site
driveway (2009). The required length is 300 feet with a 100 foot
taper, based on the 35mph construction zone speed.

2b.  Construct a westbound right turn deceleration lane on Pajarito
Road at the intersection with the new CMRR construction site
driveway (2010). The required length is 230 feet with a 100 foot
taper, based on the 35mph construction zone speed. These,
combined with a minimum 50 foot tangent, indicate a minimum
distance of 380 feet between the return at Pecos Drive and the
return at the construction driveway. Thus, the new CMRR
driveway must located far enough west of Pecos Drive to
accommodate this geometry.

Relocate the TA-46 construction access to MP 3.0 (2009). Provide two

southbound exiting lanes. In addition to this direct access:

3a. Construct an eastbound left turn deceleration lane on Pajarito Road
at the intersection with the new TA-46 construction site driveway
(2009). The required length is 300 feet with a 100 foot taper,
based on the 35mph construction zone speed.

3b.  Construct a westbound right turn deceleration lane on Pajarito
Road at the intersection with the new TA-46 construction site
driveway (2010). The required length is 230 feet with a 100 foot
taper, based on the 35mph construction zone speed. These,
combined with a minimum 50 foot tangent, indicate a minimum
distance of 380 feet between the return at the existing TA-46
driveway and the return at the new TA-46 construction driveway.
Thus, the new TA-46 construction driveway must be located far
enough west of the existing TA-46 driveway to accommodate this
geometry.

All off-site truck deliveries should be via Pajarito Road, through White
Rock, in order to minimize construction truck traffic on LANL’s main
core campus (TA-3) roadways.

Current inspection demand at White Rock should be evaluated to

determine the need for additional security staff to inspect the off-site

deliveries. In general, demand will be at its peak under the following

circumstances:

o Off-site hauling of aggregate base to TA-46 and TA-63 (estimated
2010)

o Off-site hauling of backfill to TA-55 (estimated 2012 and 2013)
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10.

11.

Consideration should be given to lengthening existing acceleration and
deceleration lanes to meet the standards of the NMDOT State Access
Management Manual as part of any roadway widening or rehabilitation
projects, or consideration of a reduction in posted speed. A reduction in
posted speeds to less than 30 mph would be required for all existing
accel/decel lanes to meet NMDOT standards

Any modifications to the roadway network shall make provisions to not
impede pedestrian and bicycle traffic.

All improvement shall conform to the latest NMDOT standards.

Construction traffic control shall be per the latest version of the Manual on
Uniform Traffic Control Devices.

Even though a traffic signal is not warranted at the intersection of Pajarito
and Puye, if more large construction vehicles tend to use this intersection,
a temporary signal span may be required to have the trucks enter the
highway safely due to the limited site distance to the east.

This study shall be revisited if the assumptions made change or the study
criteria deviates from the original proposed construction sequence and/or
schedule.
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Meeting Date: August 5, 2008
Time: 3:00 PM
Location: TA-50-9001
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Edward Cordova. Civil Engineer, edward.cordova@wiisonco.com Denise Vigil, Principal, dvigil@vigilenterprises.com

Karl Thomas. Deputy Project Manager, kthomas@yigilenterprises.com  Danlel Padila, dpadilta@wilsonco.com
Tom Roberts. Project Manager, tomroberts@vigilenterprises.com

If there are any comments, additions, or corrections to these meating minutes, please contact Karl
Thomas at 455-1211 or kthomas@vigilenterprises.com.

Prepared By: S Date: August 12, 2008
Lt
Karl Thomas

Deputy Project Manager

Approved By: 762’ a/ﬁ— Date:  August 12, 2008

Thomas J oberts
Sr. Project Manager

Team contact information can be found on the attached attendance roster.
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CMRR Traffic Analysis Project

Technical Information/Discussion

The following information was discussed and it was agreed that this will be the
information used to generate the traffic analysis report.
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The AM peak period is assumed to occur between 6:45 and 7:45 AM.

The PM peak period is assumed fo occur between 4:00 and 5:00 PM. Though
this does not represent the true peak of the corridor based on actual counts, it

has been selected as the PM peak period of CMRR construction traffic impacts
hased on the 7AM-4PM work day stated in the RFP,

A 5% linear annual growth rate will be applied to existing traffic voiumes to
account for additional growth in the corridor.

All full-time employees indicated in the Construction Traffic Movement Forecast
witl be assumed to arrive during the AM peak period and depart during the PM
peak period.

Trip calculations will include a 5% reduction to account for carpooling.

The management portion of the FTEs will park in TA-50 and TA-46. ltis
assumed that they will have adequate clearance to access the Pajarito corridor
frorn both the northwest {Los Alamos) and southeast (White Rock). For
purposes of the analysis, 25% of the LANL management FTEs will be assumed
to be derived from points northwest of the corridor and 75% from the southeast.
For the construction management FTE, 25% are assumed t¢ he from points
northwest of the corridor and the remaining 75% from southeast.

The craft FTEs will park in TA-03 and TA-60. It is assumed that they will not
have access to the Pajarito corridor. Aliernate routes will be required to reach
the parking lots at TA-03 and TA-80, from which they will be bussed to the
CMRR site. Therefore, none of the employee trips to the parking facilities will
enter the corridor study limits.

The craft FTEs will be bussed from the lots to the construction site. A shuttfle
capacity of 20 passengers will be assumed. The shuitle drop off location will be
assumed off Pajarito Road. All craft, buses, and deliveries will use this same
access point.

All mapagement FTE's {(Construction and LANL) will park 1/3 at TA-46 and 2/3 In
the parking area off of Lubock.

Monthly craft movements will be converted to peak hour movements assumed
equal hourly distributions for a 5-day work week with 9 hour days.

The following table provides a comparison of the peak periods of employment
and peak periods of craft movement.
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FY13, Q3 (April 20137)

Peak Hour Reduced Reduced Total
Menthly | Foreeast for for Return Peak
. Forecast | Equivalent | Carpooling | Shuttle | Frips Trips
Construction Craft FTEs 480 480 480 24 24 48
Construction Management FTEs 115 115 109 109 0 109
LANL Management FTEs 162 162 154 154 0 154
Excavation from TA-35 to TA-40 & TA-63 0 0 0 0 0 0
Concrete Trucks from TA 63 to TA-55 300 2 2 2 2 k!
Apgregate to TA-63 from Off.site 20 0 0 )] 0 0
Backfill to TA-55 from Off-site 375 2 2 2 2 4
| Apgpregate Base to TA-46 & TA-63 from Off-site ] 0 ¢ 0 0 ¢
Offsite Deleiveries to TA-63 and TA-46 100 ! ] i 1 !
Deliveries to RLUOS from TA-55 0 0 0 0 O 0
Deliveries to TA-55 from TA-46 & TA-63 100 1 1 ! | I
321
FY10, Q3
Peak Hour | Reduced | Reduced Total
Monthly | Forecast for for Return Peak
Forecpst | Equivalent | Carpooling | Shuttle Trips Trips
Construction Craft FTEs 101 101 101 5 5 10
Construction Management FTEs 24 24 23 23 0 23
LANL Management FTEs 190 190 181 181 0 181
Excavation from TA-55 to TA-46 & TA-63 1600 6 G 6 6 11
Concrete Trucks from TA 63 to TA-55 0 0 0 0 0 0
Apgregate to TA-63 from Off-site 0 0 0 0 4 0
Backfill to TA-55 from Off-site 0 0 0 0 0 0
Agpregate Base to TA-46 & TA-63 from OfF-site 0 0 0 0 0 0
Offsite Deleiveries to TA-63 and TA-46 40 0 0 0 0 0
Deliveries to RLUOS from TA-55 0 0 0 0 0] 0
Deliveries to TA-55 from TA-46 & TA-63 100 1 1 I I i
226
FY12, Q4
Peak Hour | Reduced Reduced Total
Monthly | Forecast for for Return Peak
Forecast | Equivalent | Carpooling | Shuttie Trips Trips
Construction Craft FTEs 450 450 450 23 23 45
Construction Management FTEs 108 108 103 103 O 103
LANL Management FTEs 178 178 169 169 0 169
Excavation from TA-55 1o TA-46 & TA-63 0 0 0 0 0 0
Concrete Trucks from TA 63 to TA-35 360 2 2 2 2 3
' Aggregate to TA-63 from Off-site 20 0 0 0 0 0
Backfill to TA-55 from Off-site 0 0 0 0 0 0
Aggregate Base to TA-46 & TA-63 from Off-site 0 0 0 0 0 0
Offsite Deleiveries to TA-63 and TA-46 40 0 0 0 0 0
Deliveries to RLUOS from TA-53 0 0 0 0 0 0
Deliveries to TA-55 from TA-46 & TA-63 100 1 1 1 1 1
322
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Red trips from TA-03 and TA-60 to Construction

Driveway

Blue trips from Construction Driveway to TA-03 and TA-

60

Darle Green Trips - 25% from NW and 75% from SE, with
2/3 to Lubbock {TA-50) and 1/3 to TA-46, Equates to
17% from NW to Lubbock, 8% from NW to TA-46, 50%
from SE to Lubbock, 25% from SE to TA-46

OrangeTrips frony TA-63 10 [TA-53

Purple Trips from Gff-site (SW) to TA-35

Aqua Trips from Off-Site (SW) to TA-46

Pink Trips from TA-55 to TA-63

Ttalics trips from TA-55 to Offsite(SH)

Gray Trips from TA-46 to Offsite (SW)

Includes 5% reduction for carpooling

** Each round-trip shuttle represents 2 corridor trips

L]

Based on the comparison of the peak employment periods and the peak period
of craft movement, Q4, Year 2012 represents the highest construction traffic
demand in the corridor. However, the demand exceeds the Q3, Year 2013
demand by only 5 trips per peak. When combined with the background growth, it
is assumed that Q3, Year 2013 represents the peak traffic scenario and will
therefore be utilized in the analysis of future traffic.

The Construction Traffic Movement Forecasts indicate craft movement to/from
off-site locations, including aggregate and backfill hauling. it is assumed that all
the deliveries will enter the study corridor from White Rock. This will necessitate
either a new inspection station or left turn capability at the current inspection
area.

All deliveries to the CMRR site for this analysis will be via driveways directly off
Pajarito Road.

Synchro level service algorithms will be used to perform the analysis.

The team will schedule a conference call on 8/19/08.

The 90% presentation will be held at 9 AM on 8/26/08.

A comment incorporation verification meeting will be held on 9/9/08.
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CMRR TRAFFIC ANALYSIS PROJECT ACTION ITEMS

Action Item

Due Date

C_omme_n_ts__ _ Status

g ,‘@'_-‘_;_:_;Send C "Trask mfo to desugn

Ass:gnee

7/ 'I 5/08

1-Mark | Hams should
1 be. contacted for

4. RFI#1 Signal cydle lengih.

: ‘hours of operatacn

i ala_t he team.from
_previous study. s

_RFi#2 Clarificatlons needed on.

Page -50f 5
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Appendix B

Traffic Count Data
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Appendix C

Intersection Collision Data
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Appendix D

Traffic Signal Data



HUTCD Teant

Saction 4C. 02 Warrant 1, £ight-Hour Vehlcular Velume

Support:
The Minimum vehicular Volume, Candition &, i intended for application at locations where b farge volume of intersacting traffic is the
principat reasen te censider installing a traffic contrel signal

‘The Intermuption of Cantinuous Fraffic, Condition B, is intendad for apphication at locations whare Condition A is not satisfiad and whare
the taffic valume on a major street is so haavy that traffic on a mingr intersecting street suffars excessive delay or conflict in entaring
or erossing the major street

1t is intended that Wamant & be treated as a single warrant If Condition A is satisfied, then the criterta for Warrant 1 is satisfied and
Condition 8 and the combinatien of Conditians A and B are not nzeded Similarty, if Conditian B is satisfied, then the critesa for Warrant
1 is satisfied and the combination of Conditions A 2nd B is not needed

Standurd:
‘The need for a traffic control signal shall be considered if an englncering study finds that one of the following conditions exist
for each of any 8 hours of an average day:

A. The vaebicles per hour glven in uth of the 100 percent columns of Candition A iy Table 1C- & exist on the major-streat
und the higher-volume minor-street approaches, respectively, o the intersaction; or

8. The vehides per hour glven In both of the 1808 percent columns of Condition B kn Table 4C- exist on the majar-street
and the higher-valume minor-street approaches, respectively, to the intersection,

In applying each condition the majer-street and minor-street volumes shall be for the same 8 hours. On the minoer street, the
higher velume shall not be required to be on the same approach during each of these B hours.
.. Toble 4C-1. Warrant 1, Elght-Hour Vehicular Volume

Condltlon A~Minimum Vehicular Volume

Vehldes per hour on
Bigher-volume
minor-street approach

_ {one direction only)

6%

tiumher of lanes for Vehicles per hour on major slreet?
‘moving trafilc on each approach {totol of hoth npproaches)

Maojer Street Minor Street |

500 ! 350 280 150 : 120 : 105 B4

. 600 920 ¢ 336 150 i 120 308 ! @4

2 or more - 600 Cpo420 0 236 L 200 | 160 . 140 0 112

L 20Tmor.., 500 [ 350 . 280 | 200 | 160 © 340 | 112

.. Table 4C-1. Watrant 1, Elght-Hour Vehlculor Velume
Conditien B~Interruption of Continuous Tealflc |

vehldes per“huu'r' on ‘
higher-velume

Number of lanes for ‘ehides per hour on major street:  minor-street approach
moving raflicon each approach.  {tolal of both approaches) | {encdirectiononly) ¢
Mojor Strect | Minor strect | 100969 | ookt | 70%S | so% 100%0 00%L 705 5004

7s0 } oo :os2s vz | 75 | oe0 | 53 !4z |
g 9000 TR0 G 630 G s04 1 Y5 60 ¢ 83 1 42 |
smors. s | 70 | &% ‘st | 300 'm0 7ol s |
ormore. . . 750 | GO0 | S35 : 420 100 | 8O ; 70 | 56 !

3 Bagic minimun: houry volumea,

b Ysad for combination of Conditions A and § after adequate trial of other remedial measures

B May be used when the major-street speed exceeds 76 kimth or exceeds 40 mph or in an isolated community with a population of lss
than 10,000

9 May he used for combination of Conditions A and 8 after adequate trial of other remadial measures whan the major-straat spasd
exceads 70 kmyh or axceads 48 mph or in an isclated community with a pepulation of fess than 16,000

Option:

1f the posted or statutory speed limit or the 85th-percentils spead on the major street exceads 78 km/h or sxceeds 50 mph, or if the
intarsection lies within the built-up area of an isclated cemmunity having a popufation of less than 10,000. the traffic volumes in the 70
percent columns in Table 4C- 1 may be used in placa of the 100 percent columns

Guidancea:

The cambination of Conditiens 4 and B is intendad for application at locations where Cenditien & is not satisfied and Condition B is not
satisfied and should ba applied only after an adequate bial of other altamatives that could cause less delay and incenvenience to traffie
has failed to solve the traffic problems

Standard:
The need for & traffic control skgnist shatl be consldered if an eng Ingg study finds thiat both of the foflowing conditions exksy
for aach of sny 8 hours of an average day:

A. The vehicles per hour given In bhoth of the 08 percent calemng of Conditen A In Takle 4C- 1 exist on the major-street and
the higher-volume minor-street appreaches, respectively, to the intersection; and

8. The vehicles per hour given In both of the 88 percent columns of Conditlon B in Tabie AC-1 exist on the major-street and
the higher-volume minor-street approaches, respectively, to the intersectlon

These major-street and miner- streot volumes shall be for the same 8 hours for gach condition; however, the 8 hours satisfied
in Condition A shall not be required to be the same B hours salisfied in Conditlon B. On the minor street, the higher volume
shall not be required to be on the same approach during each of the B hours.

Optien:

Il the posted or statutury spaed fimit or the 85th-percentile speed on the major street exceeds 7¢ kmyh or exceeds 40 mph, or if the
intessecticn les within tha buit-up area of an isclated community having 2 poputaticn of less than 10,000, the traffic volumes in the 34
percent columns in Table 4C-1 may be tsed in place of the 89 percent columng

Scction 4C 03 Warrant 2, FourHour Vehicular Vaolume

Support:
The Four-Hour Vahicular Volume signal wammant conditions are intended to ho applied whete the voluma of intersecting trathic is the
principal reason ta consider installing a traffic contrel signat

standard:

the need for a tralfic contrel signal shall be considered If an engineering study finds that, for cach of any 4 hours of an
averane day, the plotted palnts representing the vehides per hour on the major sireet {tatal of both approaches) and the
eorrespontding vehldes per hour ob the higher- volume minac-street approach (one direction only) alt fal sbove the
spplieable curve I Figure 4C- 1 for the existing cambination of approach lanes . On the minor street, tha higher valume shall



not be required 1o be on the same approach during each of these 4 haurs.

Option:

If the posted ar statutory speed limit ar the B5th-parcentile spaed on the major street exceeds 70 km/h or exceads 40 mph or if tha
intarsection lies within the bult-up area of an isolsted community having 3 pepulation of less than 10,000, Figure 4{-2 may Be used in
place of Figure 4C~1

Flgtte 4C-1 Wartant 2, Four-Houe Vohloutar Voltme

L YL ot it B

Flgure 4C-2 Warrant 2, Four-Hour Vehloular Volume {709 Factoer)

it o e B Spamdene Wb e 40 S

Section 4C.04 Warran! 3, Peah Hour

Support:
The Peak Hour signal wamrant is intended for us2 at a focation wherae traffic conditions are such that for a minimum of 1 hour of an
average day. the mingr-sireet traffic suffers undue dalay when entering or crossing the major streat

Standord:
This signal warrant shali be applied only In unusuat cases, such as office complexas, manufacturing plants, Industrial
complexes, or high-occupancy vehicde facititles that attract or discharge farge numbers of vehides over a short time.

The need for a traffic contrel signal shall be consldered If an engineering study finds that the criterda In either of the following
two categores are met:

A I oll three of the foflowing condltions extist for the same 1 hour {any four consecutive 15-minute perlods) of an average
day;

1. The total stopped time delay experlericed by the traffic an one minor- street approach {one direction anfy)
controlled by a STOP slgn equals of excecds: 4 vehlcde-houes for a one-lane approach; or 5 vehlcte-hours for a
bwo-lana approach, angd

2. The volume on the same miner-street approach {one diraction onty) equals or exceeds 100 vehicles per hour {or
ana noving lane of traffic or 150 vehides per hour for two moving lanes, and

3. The total entering volume serviced during the hour eguils or exceeds 650 vehides per hour for Intersections with
three approaches or 800 vehleles per hour for intersectlons with four or more spprooches,

8. The plotted polat representing the vehldes per hour on the imajor street (total of both approaches) and the
corresponding vehicles per hour on the higher-volume minor-street approach {one direction only} for 1 hour {any four
consecutive 15-minute periods) of an average doy falls above the applicable curve in Figure 4C-3 for the existing
cainbination of opproach lanes.

Cption:

If the posted or statutory speed Imit of the 85th-parcentile speed an the major streat exceads 79 kan/h or exceeds 4@ mph, er if the
Fitersection lies within the bullt-up area of an Iselated community having & peptlstion of less than 10.0G0, Figure $C-4 may be used in
place of Figure 1€+ 3 te satisfy the criters in the second category of the Standard

Elgyre 463 Warrant 3, Peak Hour

e ML M b b

Elgure 4C-4 Warrant 3, Peak Hour {70% Factor)

T T ]

Sacifon 4C.05 Worrant 4, Padestrian Voiuma
http:muted fhwa dot govHTM: 200311 ‘partd ‘partde htm
Thursday, January 24, 2008 11:13:28 AN




Appendix E

Supporting information for the Development
of Future-Year Traffic Projections
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Appendix F

Traffic Analysis Output Reports Organized by
Analysis Year/Phase



CMRR Pajarito Corridor Traffic Impact Analysis

1: Pajarito & TA-64 Lanes, Volumes, Timings
) T N S N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 i b 4 i 4 i 4 i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 250 250 210 210 0 130 0 50
Storage Lanes 1 1 1 1 0 1 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 0 1775 1583 0 1770 1583
FIt Permitted 0.950 0.950 0.793 0.730
Satd. Flow (perm) 1770 1863 1583 1770 1863 1583 0 1477 1583 0 1360 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 63 39 9 3
Link Speed (mph) 45 45 30 30
Link Distance (ft) 480 2793 235 228
Travel Time (S) 7.3 42.3 5.3 5.2
Volume (vph) 53 324 58 26 300 36 38 1 8 4 0 3

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Lane Group Flow (vph) 58 352 63 28 326 39 0 42 9 0 4 3
Turn Type Prot Perm  Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 8 4 4
Detector Phases 5 2 2 1 6 6 8 8 8 4 4 4
Minimum Initial (s) 70 150 15.0 70 150 15.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 130 225 225 120 225 225 215 215 215 215 215 215
Total Split (s) 130 265 265 120 255 255 215 215 215 215 215 215
Total Split (%) 21.7% 44.2% 44.2% 20.0% 42.5% 42.5% 35.8% 35.8% 35.8% 35.8% 35.8% 35.8%
Yellow Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 15 15 1.0 15 15 15 15 15 15 15 15
Lead/Lag Llead Lag Lag Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None Min Min None Min Min Min Min Min Min Min Min
Act Effct Green (s) 90 212 21.2 8.1 188 18.8 9.0 9.0 9.0 9.0
Actuated g/C Ratio 0.19 053 053 0.16 047 047 0.22 0.22 0.22 0.22
v/c Ratio 0.17 0.36 0.07 0.10 0.38 0.05 0.13 0.02 0.01 o0.01
Control Delay 18.7 7.8 28 205 103 4.2 16.9 109 165 12.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.7 7.8 28 205 103 4.2 16.9 10.9 165 127
LOS B A A C B A B B B B
Approach Delay 8.5 10.4 15.8 14.9
Existing Conditions - AM Peak Hour Synchro 6 Report
Appendix F : Traffic Analysis Output Reports 8/22/2008

Wilson & Company



CMRR Pajarito Corridor Traffic Impact Analysis
1: Pajarito & TA-64

Lanes, Volumes, Timings

O 2 2 e N |
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT

A 4
NBR _SBL SBT SBR

Approach LOS A B B

Intersection Summary

B

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 40.3

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.38

Intersection Signal Delay: 9.8 Intersection LOS: A
Intersection Capacity Utilization 41.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases: 1: Pajarito & TA-64

¥ ol — g7 I
125 | 265 s | 2153 |
- a6 t e
13s | 2555 | 215z |

Existing Conditions - AM Peak Hour
Appendix F : Traffic Analysis Output Reports
Wilson & Company

Synchro 6 Report
8/22/2008



CMRR Pajarito Corridor Traffic Impact Analysis

2: Pajarito & Pecos Lanes, Volumes, Timings
T Y
Lane Group EBL EBT WBT WBR SBL SBR 28
Lane Configurations b 4 4 i | i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 465 540 0 210
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Satd. Flow (prot) 1770 1863 1863 1583 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 1863 1863 1583 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 310 68
Link Speed (mph) 45 45 25
Link Distance (ft) 613 884 370
Travel Time (S) 9.3 134 10.1
Volume (vph) 159 184 315 285 27 63

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Lane Group Flow (vph) 173 200 342 310 29 68

Turn Type Prot Perm custom
Protected Phases 5 2 6 3 7 8
Permitted Phases 6

Detector Phases 5 2 6 6 3 7
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.0
Minimum Split (s) 9.0 30.0 30.0 30.0 9.0 9.0 30.0
Total Split (s) 190 500 310 310 400 100 30.0
Total Split (%) 21.1% 55.6% 34.4% 34.4% 44.4% 11.1% 33%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 0.5
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None Min Min  Ped
Act Effct Green (s) 134 394 220 220 36.3 6.1
Actuated g/C Ratio 0.16 047 0.26 0.26 043 0.07

v/c Ratio 061 023 0.70 048 0.04 0.38
Control Delay 439 134 36.2 58 163 175
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 439 134 36.2 58 163 175

LOS D B D A B B
Approach Delay 276 21.7 17.2

Existing Conditions - AM Peak Hour Synchro 6 Report
Appendix F : Traffic Analysis Output Reports 8/22/2008

Wilson & Company



CMRR Pajarito Corridor Traffic Impact Analysis

2: Pajarito & Pecos Lanes, Volumes, Timings
e - A w4

Lane Group EBL EBT WBT WBR SBL SBR o8

Approach LOS C C B

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 83.8

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.70

Intersection Signal Delay: 23.3 Intersection LOS: C
Intersection Capacity Utilization 39.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  2: Pajarito & Pecos

— 52 > 5
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Existing Conditions - AM Peak Hour Synchro 6 Report
Appendix F : Traffic Analysis Output Reports 8/22/2008

Wilson & Company



CMRR Pajarito Corridor Traffic Impact Analysis

3: Pajarito & Lubbock Lanes, Volumes, Timings
— Ty « TN ~
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 i b 4 | i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 560 200 0 0
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 9 15 15 9
Satd. Flow (prot) 1863 1583 1770 1863 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1863 1583 1770 1863 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 76 1
Link Speed (mph) 45 45 25
Link Distance (ft) 884 520 190
Travel Time (S) 13.4 7.9 5.2
Volume (vph) 134 70 70 593 12 1

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Lane Group Flow (vph) 146 76 76 645 13 1
Turn Type Perm  Prot custom
Protected Phases 2 1 6 3 7
Permitted Phases 2

Detector Phases 2 2 1 6 3 7
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 30.0 30.0 9.0 30.0 30.0 30.0
Total Split (s) 30.0 30.0 10.0 40.0 30.0 30.0
Total Split (%) 42.9% 42.9% 14.3% 57.1% 42.9% 42.9%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lag Lead

Lead-Lag Optimize?

Recall Mode None None None None Min Min
Act Effct Green (s) 16.3 16.3 6.0 19.6 8.1 8.1
Actuated g/C Ratio 045 045 0.14 054 022 0.22
v/c Ratio 0.17 0.10 0.30 0.64 0.03 0.00
Control Delay 7.9 3.1 21.0 86 148 13.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.9 3.1 21.0 86 148 13.0
LOS A A C A B B
Approach Delay 6.2 99 147
Existing Conditions - AM Peak Hour Synchro 6 Report
Appendix F : Traffic Analysis Output Reports 8/22/2008

Wilson & Company



CMRR Pajarito Corridor Traffic Impact Analysis

3: Pajarito & Lubbock Lanes, Volumes, Timings
—- v TN ”~

Lane Group EBT EBR WBL WBT NBL NBR

Approach LOS A A B

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 36.1

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.64

Intersection Signal Delay: 9.1 Intersection LOS: A
Intersection Capacity Utilization 42.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  3: Pajarito & Lubbock

¥ g — 52 *\ o3
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Existing Conditions - AM Peak Hour Synchro 6 Report
Appendix F : Traffic Analysis Output Reports 8/22/2008

Wilson & Company



CMRR Pajarito Corridor Traffic Impact Analysis

4: Pajarito & Puye

HCM Unsignalized Intersection Capacity Analysis

T Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations b 4 4 i | i
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 40 119 605 39 4 30
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 43 129 658 42 4 33
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type None
Median storage veh)
Upstream signal (ft) 686
pX, platoon unblocked
vC, conflicting volume 658 874 658
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 658 874 658
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 95 99 93
cM capacity (veh/h) 930 305 464
Direction, Lane # EB1 EB2 WB1 WB2 SB1
Volume Total 43 129 658 42 37
Volume Left 43 0 0 0 4
Volume Right 0 0 0 42 33
cSH 930 1700 1700 1700 526
Volume to Capacity 0.05 0.08 0.39 0.02 0.07
Queue Length 95th (ft) 4 0 0 0 6
Control Delay (s) 9.1 0.0 0.0 0.0 1338
Lane LOS A B
Approach Delay (s) 2.3 0.0 13.8
Approach LOS B
Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 43.2% ICU Level of Service
Analysis Period (min) 15

Existing Conditions - AM Peak Hour
Appendix F : Traffic Analysis Output Reports

Wilson & Company

Synchro 6 Report
8/22/2008



CMRR Pajarito Corridor Traffic Impact Analysis

5: Pajarito & TA-46

HCM Unsignalized Intersection Capacity Analysis

T Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations b 4 4 i | i
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 40 73 615 74 4 26
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 43 79 668 80 4 28
Pedestrians 1
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 750 836 669
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 750 836 669
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 95 99 94
cM capacity (veh/h) 858 320 457
Direction, Lane # EB1 EB2 WB1 WB2 SB1 SB2
Volume Total 43 79 668 80 4 28
Volume Left 43 0 0 0 4 0
Volume Right 0 0 0 80 0 28
cSH 858 1700 1700 1700 320 457
Volume to Capacity 0.05 0.05 039 0.05 0.01 0.06
Queue Length 95th (ft) 4 0 0 0 1 5
Control Delay (s) 9.4 0.0 0.0 00 164 134
Lane LOS A C B
Approach Delay (s) 3.3 0.0 13.8
Approach LOS B
Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 43.2% ICU Level of Service
Analysis Period (min) 15

Existing Conditions - AM Peak Hour
Appendix F : Traffic Analysis Output Reports

Wilson & Company

Synchro 6 Report
8/22/2008



CMRR Pajarito Corridor Traffic Impact Analysis

6: Internal road & TA-46 HCM Unsignalized Intersection Capacity Analysis
Y N Y N R S R

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & & & &

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 14 7 0 0 47 53 11 0 8 0

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 0 0 15 8 0 0 51 58 12 0 9 0

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 15 8 121 9

Volume Left (vph) 0 8 51 0

Volume Right (vph) 15 0 12 0

Hadj (s) -0.57 0.23 0.06 0.03

Departure Headway (s) 3.6 4.4 4.0 4.1
Degree Utilization, x 0.02 0.01 0.13 0.02

Capacity (veh/h) 955 786 880 865

Control Delay (s) 6.7 7.5 7.6 7.1

Approach Delay (s) 6.7 7.5 7.6 7.1

Approach LOS A A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 25.2% ICU Level of Service A

Analysis Period (min) 15

Existing Conditions - AM Peak Hour Synchro 6 Report
Appendix F : Traffic Analysis Output Reports 8/22/2008

Wilson & Company



CMRR Pajarito Corridor Traffic Impact Analysis

1: Pajarito & TA-64 Lanes, Volumes, Timings
) T N S N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 i b 4 i 4 i 4 i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 250 250 210 210 0 130 0 50
Storage Lanes 1 1 1 1 0 1 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 0 1770 1583 0 1770 1583
FIt Permitted 0.950 0.950 0.736 0.741
Satd. Flow (perm) 1770 1863 1583 1770 1863 1583 0 1371 1583 0 1380 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 16 4 12 42
Link Speed (mph) 45 45 30 30
Link Distance (ft) 480 2793 235 228
Travel Time (S) 7.3 42.3 5.3 5.2
Volume (vph) 4 237 15 3 318 4 23 0 11 29 0 39

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Lane Group Flow (vph) 4 258 16 3 346 4 0 25 12 0 32 42
Turn Type Prot Perm  Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 8 4 4
Detector Phases 5 2 2 1 6 6 8 8 8 4 4 4
Minimum Initial (s) 70 150 15.0 70 150 15.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 130 225 225 120 225 225 215 215 215 215 215 215
Total Split (s) 130 265 265 120 255 255 215 215 215 215 215 215
Total Split (%) 21.7% 44.2% 44.2% 20.0% 42.5% 42.5% 35.8% 35.8% 35.8% 35.8% 35.8% 35.8%
Yellow Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 15 15 1.0 15 15 15 15 15 15 15 15
Lead/Lag Llead Lag Lag Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None Min Min None Min Min Min Min Min Min Min Min
Act Effct Green (s) 9.0 18.7 18.7 80 186 18.6 8.9 8.9 8.9 8.9
Actuated g/C Ratio 0.19 050 050 0.17 049 049 0.24 0.24 0.24 0.24
v/c Ratio 0.01 028 0.02 0.01 0.38 0.01 0.08 0.03 0.10 0.10
Control Delay 17.0 7.5 41 17.7 8.5 5.2 14.7 9.3 14.8 7.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.0 7.5 41 17.7 8.5 5.2 14.7 9.3 14.8 7.1
LOS B A A B A A B A B A
Approach Delay 7.4 8.5 12.9 10.4
Existing Conditions - PM Peak Hour Synchro 6 Report
Appendix F : Traffic Analysis Output Reports 8/22/2008

Wilson & Company



CMRR Pajarito Corridor Traffic Impact Analysis

1: Pajarito & TA-64 Lanes, Volumes, Timings
) T N S N

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS A A B B

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 37.6

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.38

Intersection Signal Delay: 8.5 Intersection LOS: A
Intersection Capacity Utilization 38.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases: 1: Pajarito & TA-64

Existing Conditions - PM Peak Hour Synchro 6 Report
Appendix F : Traffic Analysis Output Reports 8/22/2008
Wilson & Company



CMRR Pajarito Corridor Traffic Impact Analysis

2: Pajarito & Pecos Lanes, Volumes, Timings
T Y
Lane Group EBL EBT WBT WBR SBL SBR 28
Lane Configurations b 4 4 i | i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 465 540 0 210
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Satd. Flow (prot) 1770 1863 1863 1583 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 1863 1863 1583 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 24 143
Link Speed (mph) 45 45 25
Link Distance (ft) 613 884 370
Travel Time (S) 9.3 134 10.1
Volume (vph) 74 219 157 22 168 132

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Lane Group Flow (vph) 80 238 171 24 183 143

Turn Type Prot Perm custom
Protected Phases 5 2 6 3 7 8
Permitted Phases 6

Detector Phases 5 2 6 6 3 7
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.0
Minimum Split (s) 9.0 30.0 30.0 30.0 9.0 9.0 30.0
Total Split (s) 100 410 310 310 390 9.0 30.0
Total Split (%) 12.5% 51.3% 38.8% 38.8% 48.8% 11.3% 38%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 0.5
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None Min Min  Ped
Act Effct Green (s) 6.0 208 132 132 354 5.1
Actuated g/C Ratio 0.09 032 021 0.21 055 0.08

v/c Ratio 050 039 045 0.07 0.19 0.56
Control Delay 419 182 27.0 9.7 9.4 159
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 419 182 27.0 9.7 9.4 159

LOS D B C A A B
Approach Delay 242 249 12.3

Existing Conditions - PM Peak Hour Synchro 6 Report
Appendix F : Traffic Analysis Output Reports 8/22/2008

Wilson & Company



CMRR Pajarito Corridor Traffic Impact Analysis

2: Pajarito & Pecos

Lanes, Volumes, Timings

T Y
Lane Group EBL EBT WBT WBR SBL SBR 28
Approach LOS C C B

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 64.3

Natural Cycle: 80

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.56

Intersection Signal Delay: 19.7
Intersection Capacity Utilization 31.7%
Analysis Period (min) 15

Splits and Phases:  2: Pajarito & Pecos

Intersection LOS: B
ICU Level of Service A

Existing Conditions - PM Peak Hour
Appendix F : Traffic Analysis Output Reports
Wilson & Company

Synchro 6 Report
8/22/2008



CMRR Pajarito Corridor Traffic Impact Analysis
3: Pajarito & Lubbock

Lanes, Volumes, Timings

— Ty « TN ~
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 i b 4 | i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 560 200 0 0
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 9 15 15 9
Satd. Flow (prot) 1863 1583 1770 1863 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1863 1583 1770 1863 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 22 29
Link Speed (mph) 45 45 25
Link Distance (ft) 884 520 190
Travel Time (S) 13.4 7.9 5.2
Volume (vph) 345 20 1 159 44 27
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Lane Group Flow (vph) 375 22 1 173 48 29
Turn Type Perm  Prot custom
Protected Phases 2 1 6 3 7
Permitted Phases 2
Detector Phases 2 2 1 6 3 7
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 30.0 30.0 9.0 30.0 30.0 30.0
Total Split (s) 30.0 30.0 10.0 40.0 30.0 30.0
Total Split (%) 42.9% 42.9% 14.3% 57.1% 42.9% 42.9%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None None None None  Min Min
Act Effct Green (s) 140 14.0 6.2 150 13.2 13.2
Actuated g/C Ratio 040 040 0.15 044 041 041
v/c Ratio 0.50 0.03 0.00 0.21 0.07 0.04
Control Delay 9.9 3.8 19.0 52 127 7.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.9 3.8 19.0 52 127 7.1
LOS A A B A B A
Approach Delay 9.5 53 10.6

Existing Conditions - PM Peak Hour
Appendix F : Traffic Analysis Output Reports
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CMRR Pajarito Corridor Traffic Impact Analysis
3: Pajarito & Lubbock

Lanes, Volumes, Timings

—- Y ¢ TN ~
Lane Group EBT EBR_WBL WBT NBL NBR

Approach LOS A A B

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 32.1

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.50

Intersection Signal Delay: 8.5 Intersection LOS: A
Intersection Capacity Utilization 29.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  3: Pajarito & Lubbock

Existing Conditions - PM Peak Hour
Appendix F : Traffic Analysis Output Reports
Wilson & Company

Synchro 6 Report
8/22/2008



CMRR Pajarito Corridor Traffic Impact Analysis

4: Pajarito & Puye

HCM Unsignalized Intersection Capacity Analysis

T Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations b 4 4 i | i
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 23 400 124 3 37 51
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 25 435 135 3 40 55
Pedestrians 1 1
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh) 5
Median type None
Median storage veh)
Upstream signal (ft) 686
pX, platoon unblocked 0.87
vC, conflicting volume 136 621 137
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 136 565 137
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 90 94
cM capacity (veh/h) 1447 416 910
Direction, Lane # EB1 EB2 WB1 WB2 SB1
Volume Total 25 435 135 3 96
Volume Left 25 0 0 0 40
Volume Right 0 0 0 3 55
cSH 1447 1700 1700 1700 990
Volume to Capacity 0.02 0.26 0.08 0.00 o0.10
Queue Length 95th (ft) 1 0 0 0 8
Control Delay (s) 7.5 0.0 0.0 0.0 115
Lane LOS A B
Approach Delay (s) 0.4 0.0 115
Approach LOS B

Intersection Summary

Average Delay 1.9
Intersection Capacity Utilization 31.4%
Analysis Period (min) 15

ICU Level of Service

Existing Conditions - PM Peak Hour
Appendix F : Traffic Analysis Output Reports
Wilson & Company

Synchro 6 Report
8/22/2008



CMRR Pajarito Corridor Traffic Impact Analysis

5: Pajarito & TA-46

HCM Unsignalized Intersection Capacity Analysis

T Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations b 4 4 i | i
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 40 382 77 10 41 44
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 43 415 84 11 45 48
Pedestrians 1
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 96 587 85
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 96 587 85
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 90 95
cM capacity (veh/h) 1497 458 974
Direction, Lane # EB1 EB2 WB1 WB2 SB1 SB2
Volume Total 43 415 84 11 45 48
Volume Left 43 0 0 0 45 0
Volume Right 0 0 0 11 0 48
cSH 1497 1700 1700 1700 458 974
Volume to Capacity 0.03 024 0.05 0.00 0.10 0.05
Queue Length 95th (ft) 2 0 0 0 8 4
Control Delay (s) 7.5 0.0 0.0 0.0 13.7 8.9
Lane LOS A B A
Approach Delay (s) 0.7 0.0 11.2
Approach LOS B
Intersection Summary
Average Delay 2.1
Intersection Capacity Utilization 30.1% ICU Level of Service
Analysis Period (min) 15

Existing Conditions - PM Peak Hour
Appendix F : Traffic Analysis Output Reports

Wilson & Company

Synchro 6 Report
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CMRR Pajarito Corridor Traffic Impact Analysis

6: Internal road & TA-46 HCM Unsignalized Intersection Capacity Analysis
Y N Y N R S R

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & & & &

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 39 7 0 0 18 25 4 0 38 2

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 0 0 42 8 0 0 20 27 4 0 41 2

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 42 8 51 43

Volume Left (vph) 0 8 20 0

Volume Right (vph) 42 0 4 2

Hadj (s) -0.57 0.23 0.06 0.00

Departure Headway (s) 3.5 4.4 4.1 4.1
Degree Utilization, x 0.04 0.01 0.06 0.05

Capacity (veh/h) 983 800 855 872

Control Delay (s) 6.7 7.4 7.4 7.3

Approach Delay (s) 6.7 7.4 7.4 7.3

Approach LOS A A A A

Intersection Summary

Delay 7.1

HCM Level of Service A

Intersection Capacity Utilization 21.7% ICU Level of Service A

Analysis Period (min) 15

Existing Conditions - PM Peak Hour Synchro 6 Report
Appendix F : Traffic Analysis Output Reports 8/22/2008
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CMRR Pajarito Corridor Traffic Impact Analysis

1: Pajarito & TA-64 Lanes, Volumes, Timings
) T N S N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 i b 4 i 4 i 4 i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 250 250 210 210 0 130 0 50
Storage Lanes 1 1 1 1 0 1 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 0 1775 1583 0 1770 1583
FIt Permitted 0.950 0.950 0.790 0.728
Satd. Flow (perm) 1770 1863 1583 1770 1863 1583 0 1472 1583 0 1356 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 66 41 9 3
Link Speed (mph) 45 45 30 30
Link Distance (ft) 480 2793 235 228
Travel Time (S) 7.3 42.3 5.3 5.2
Volume (vph) 56 365 61 27 315 38 40 1 8 4 0 3

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Lane Group Flow (vph) 61 397 66 29 342 41 0 44 9 0 4 3
Turn Type Prot Perm  Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 8 4 4
Detector Phases 5 2 2 1 6 6 8 8 8 4 4 4
Minimum Initial (s) 70 150 15.0 70 150 15.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 130 225 225 120 225 225 215 215 215 215 215 215
Total Split (s) 130 265 265 120 255 255 215 215 215 215 215 215
Total Split (%) 21.7% 44.2% 44.2% 20.0% 42.5% 42.5% 35.8% 35.8% 35.8% 35.8% 35.8% 35.8%
Yellow Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 15 15 1.0 15 15 15 15 15 15 15 15
Lead/Lag Llead Lag Lag Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None Min Min None Min Min Min Min Min Min Min Min
Act Effct Green (s) 9.0 238 238 8.1 189 18.9 9.0 9.0 9.0 9.0
Actuated g/C Ratio 0.19 055 055 0.15 044 044 0.21 0.21 0.21 0.21
v/c Ratio 0.18 0.39 0.07 0.11 042 0.06 0.14 0.03 0.01 o0.01
Control Delay 18.9 7.8 27 219 120 4.2 182 11.0 17.0 127
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.9 7.8 27 219 120 4.2 182 11.0 17.0 127
LOS B A A C B A B B B B
Approach Delay 8.5 11.9 17.0 151

2009 Background Conditions - AM Peak Hour Synchro 6 Report
Appendix F : Traffic Analysis Output Reports 8/22/2008
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CMRR Pajarito Corridor Traffic Impact Analysis

1: Pajarito & TA-64 Lanes, Volumes, Timings
) T N S N

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS A B B B

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 43

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.42

Intersection Signal Delay: 10.4 Intersection LOS: B
Intersection Capacity Utilization 44.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases: 1: Pajarito & TA-64

2009 Background Conditions - AM Peak Hour Synchro 6 Report
Appendix F : Traffic Analysis Output Reports 8/22/2008
Wilson & Company



CMRR Pajarito Corridor Traffic Impact Analysis

2: Pajarito & Pecos

Lanes, Volumes, Timings

T Y
Lane Group EBL EBT WBT WBR SBL SBR 28
Lane Configurations b 4 4 i | i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 465 540 0 210
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Satd. Flow (prot) 1770 1863 1863 1583 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 1863 1863 1583 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 418 72
Link Speed (mph) 45 45 25
Link Distance (ft) 613 884 370
Travel Time (S) 9.3 134 10.1
Volume (vph) 192 193 331 385 39 66
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Lane Group Flow (vph) 209 210 360 418 42 72
Turn Type Prot Perm custom
Protected Phases 5 2 6 3 7 8
Permitted Phases 6
Detector Phases 5 2 6 6 3 7
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.0
Minimum Split (s) 9.0 30.0 30.0 30.0 9.0 9.0 30.0
Total Split (s) 20.0 51.0 31.0 310 390 9.0 30.0
Total Split (%) 22.2% 56.7% 34.4% 34.4% 43.3% 10.0% 33%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 0.5
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None  Min Min  Ped
Act Effct Green (s) 146 415 229 229 353 5.0
Actuated g/C Ratio 0.17 049 0.27 0.27 042 0.06
v/c Ratio 069 0.23 0.72 0.57 0.06 0.44
Control Delay 46.6 128 36.8 6.0 173 20.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.6 128 36.8 6.0 173 20.0
LOS D B D A B B
Approach Delay 29.7 20.3 19.0

2009 Background Conditions - AM Peak Hour
Appendix F : Traffic Analysis Output Reports
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CMRR Pajarito Corridor Traffic Impact Analysis

2: Pajarito & Pecos

Lanes, Volumes, Timings

T Y
Lane Group EBL EBT WBT WBR SBL SBR 28
Approach LOS C C B

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 84.8

Natural Cycle: 80

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.72

Intersection Signal Delay: 23.2
Intersection Capacity Utilization 42.2%
Analysis Period (min) 15

Splits and Phases:  2: Pajarito & Pecos

Intersection LOS: C
ICU Level of Service A

2009 Background Conditions - AM Peak Hour
Appendix F : Traffic Analysis Output Reports
Wilson & Company
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CMRR Pajarito Corridor Traffic Impact Analysis
3: Pajarito & Lubbock

Lanes, Volumes, Timings

— Ty « TN ~
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 i b 4 | i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 560 200 0 0
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 9 15 15 9
Satd. Flow (prot) 1863 1583 1770 1863 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1863 1583 1770 1863 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 80 1
Link Speed (mph) 45 45 25
Link Distance (ft) 884 520 190
Travel Time (S) 13.4 7.9 5.2
Volume (vph) 152 74 74 709 13 1
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Lane Group Flow (vph) 165 80 80 771 14 1
Turn Type Perm  Prot custom
Protected Phases 2 1 6 3 7
Permitted Phases 2
Detector Phases 2 2 1 6 3 7
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 30.0 30.0 9.0 30.0 30.0 30.0
Total Split (s) 31.0 31.0 9.0 400 30.0 30.0
Total Split (%) 44.3% 44.3% 12.9% 57.1% 42.9% 42.9%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None None None None  Min Min
Act Effct Green (s) 19.7 19.7 51 245 8.2 8.2
Actuated g/C Ratio 048 048 0.11 060 0.20 0.20
v/c Ratio 0.18 0.10 040 0.69 0.04 0.00
Control Delay 7.7 25 27.2 91 174 150
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.7 25 27.2 91 174 150
LOS A A C A B B
Approach Delay 6.0 10.8 17.2

2009 Background Conditions - AM Peak Hour
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CMRR Pajarito Corridor Traffic Impact Analysis
3: Pajarito & Lubbock

Lanes, Volumes, Timings

—- Y ¢ TN ~
Lane Group EBT EBR_WBL WBT NBL NBR

Approach LOS A B B

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 41

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.69

Intersection Signal Delay: 9.8 Intersection LOS: A
Intersection Capacity Utilization 48.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  3: Pajarito & Lubbock

2009 Background Conditions - AM Peak Hour
Appendix F : Traffic Analysis Output Reports
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CMRR Pajarito Corridor Traffic Impact Analysis

4: Pajarito & Puye

HCM Unsignalized Intersection Capacity Analysis

T Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations b 4 4 i | i
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 42 136 721 41 4 32
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 46 148 784 45 4 35
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type None
Median storage veh)
Upstream signal (ft) 686
pX, platoon unblocked
vC, conflicting volume 784 1023 784
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 784 1023 784
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 95 98 91
cM capacity (veh/h) 835 247 393
Direction, Lane # EB1 EB2 WB1 WB2 SB1
Volume Total 46 148 784 45 39
Volume Left 46 0 0 0 4
Volume Right 0 0 0 45 35
cSH 835 1700 1700 1700 443
Volume to Capacity 0.05 0.09 046 0.03 0.09
Queue Length 95th (ft) 4 0 0 0 7
Control Delay (s) 9.6 0.0 0.0 0.0 156
Lane LOS A C
Approach Delay (s) 2.3 0.0 15.6
Approach LOS C
Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 47.9% ICU Level of Service
Analysis Period (min) 15

2009 Background Conditions - AM Peak Hour
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CMRR Pajarito Corridor Traffic Impact Analysis

5: Pajarito & TA-46

HCM Unsignalized Intersection Capacity Analysis

T Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations b 4 4 i | i
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 42 88 732 78 4 27
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 46 96 796 85 4 29
Pedestrians 1
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 881 984 797
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 881 984 797
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 94 98 92
cM capacity (veh/h) 766 259 386
Direction, Lane # EB1 EB2 WB1 WB2 SB1 SB2
Volume Total 46 96 796 85 4 29
Volume Left 46 0 0 0 4 0
Volume Right 0 0 0 85 0 29
cSH 766 1700 1700 1700 259 386
Volume to Capacity 0.06 0.06 0.47 0.05 0.02 0.08
Queue Length 95th (ft) 5 0 0 0 1 6
Control Delay (s) 10.0 0.0 0.0 00 191 151
Lane LOS A C C
Approach Delay (s) 3.2 0.0 15.6
Approach LOS C
Intersection Summary
Average Delay 0.9
Intersection Capacity Utilization 48.5% ICU Level of Service
Analysis Period (min) 15

2009 Background Conditions - AM Peak Hour
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CMRR Pajarito Corridor Traffic Impact Analysis

6: Internal road & TA-46 HCM Unsignalized Intersection Capacity Analysis
Y N Y N R S R

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & & & &

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 15 7 0 0 49 56 12 0 8 0

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 0 0 16 8 0 0 53 61 13 0 9 0

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 16 8 127 9

Volume Left (vph) 0 8 53 0

Volume Right (vph) 16 0 13 0

Hadj (s) -0.57 0.23 0.06 0.03

Departure Headway (s) 3.6 4.4 4.0 4.1
Degree Utilization, x 0.02 0.01 014 0.02

Capacity (veh/h) 949 783 880 863

Control Delay (s) 6.7 7.5 7.7 7.1

Approach Delay (s) 6.7 7.5 7.7 7.1

Approach LOS A A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 25.5% ICU Level of Service A

Analysis Period (min) 15

2009 Background Conditions - AM Peak Hour Synchro 6 Report
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CMRR Pajarito Corridor Traffic Impact Analysis

1: Pajarito & TA-64 Lanes, Volumes, Timings
) T N S N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 i b 4 i 4 i 4 i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 250 250 210 210 0 130 0 50
Storage Lanes 1 1 1 1 0 1 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 0 1770 1583 0 1770 1583
FIt Permitted 0.950 0.950 0.736 0.740
Satd. Flow (perm) 1770 1863 1583 1770 1863 1583 0 1371 1583 0 1378 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 17 4 13 45
Link Speed (mph) 45 45 30 30
Link Distance (ft) 480 2793 235 228
Travel Time (S) 7.3 42.3 5.3 5.2
Volume (vph) 4 249 16 3 359 4 24 0 12 30 0 41

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Lane Group Flow (vph) 4 271 17 3 390 4 0 26 13 0 33 45
Turn Type Prot Perm  Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 8 4 4
Detector Phases 5 2 2 1 6 6 8 8 8 4 4 4
Minimum Initial (s) 70 150 15.0 70 150 15.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 130 225 225 120 225 225 215 215 215 215 215 215
Total Split (s) 130 265 265 120 255 255 215 215 215 215 215 215
Total Split (%) 21.7% 44.2% 44.2% 20.0% 42.5% 42.5% 35.8% 35.8% 35.8% 35.8% 35.8% 35.8%
Yellow Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 15 15 1.0 15 15 15 15 15 15 15 15
Lead/Lag Llead Lag Lag Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None Min Min None Min Min Min Min Min Min Min Min
Act Effct Green (s) 9.0 18.7 18.7 80 186 18.6 8.9 8.9 8.9 8.9
Actuated g/C Ratio 0.19 050 050 0.17 049 049 0.24 0.24 0.24 0.24
v/c Ratio 001 029 0.02 001 042 o0.01 0.08 0.03 0.10 0.11
Control Delay 17.0 7.6 40 17.7 9.0 5.2 14.7 9.1 14.8 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.0 7.6 40 17.7 9.0 5.2 14.7 9.1 14.8 7.0
LOS B A A B A A B A B A
Approach Delay 7.5 9.0 12.8 10.3

2009 Background Conditions - PM Peak Hour Synchro 6 Report
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CMRR Pajarito Corridor Traffic Impact Analysis

1: Pajarito & TA-64 Lanes, Volumes, Timings
) T N S N

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS A A B B

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 37.6

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.42

Intersection Signal Delay: 8.8 Intersection LOS: A
Intersection Capacity Utilization 40.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases: 1: Pajarito & TA-64

2009 Background Conditions - PM Peak Hour Synchro 6 Report
Appendix F : Traffic Analysis Output Reports 8/22/2008
Wilson & Company



CMRR Pajarito Corridor Traffic Impact Analysis

2: Pajarito & Pecos

Lanes, Volumes, Timings

T Y
Lane Group EBL EBT WBT WBR SBL SBR 28
Lane Configurations b 4 4 i | i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 465 540 0 210
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Satd. Flow (prot) 1770 1863 1863 1583 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 1863 1863 1583 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 37 178
Link Speed (mph) 45 45 25
Link Distance (ft) 613 884 370
Travel Time (S) 9.3 134 10.1
Volume (vph) 78 230 165 34 262 164
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Lane Group Flow (vph) 85 250 179 37 285 178
Turn Type Prot Perm custom
Protected Phases 5 2 6 3 7 8
Permitted Phases 6
Detector Phases 5 2 6 6 3 7
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.0
Minimum Split (s) 9.0 30.0 30.0 30.0 9.0 9.0 30.0
Total Split (s) 10.0 400 300 30.0 400 100 30.0
Total Split (%) 12.5% 50.0% 37.5% 37.5% 50.0% 12.5% 38%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 0.5
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None  Min Min  Ped
Act Effct Green (s) 60 212 136 136 364 6.1
Actuated g/C Ratio 009 032 0.21 0.21 0.55 0.09
v/c Ratio 0.54 042 046 0.10 0.29 0.58
Control Delay 452 19.0 27.7 87 10.2 14.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 452 19.0 27.7 87 10.2 14.2
LOS D B C A B B
Approach Delay 256 24.4 11.8
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CMRR Pajarito Corridor Traffic Impact Analysis

2: Pajarito & Pecos

Lanes, Volumes, Timings

T Y
Lane Group EBL EBT WBT WBR SBL SBR 28
Approach LOS C C B

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 65.7

Natural Cycle: 80

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.58

Intersection Signal Delay: 19.0
Intersection Capacity Utilization 37.5%
Analysis Period (min) 15

Splits and Phases:  2: Pajarito & Pecos

Intersection LOS: B
ICU Level of Service A

2009 Background Conditions - PM Peak Hour
Appendix F : Traffic Analysis Output Reports
Wilson & Company

Synchro 6 Report
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CMRR Pajarito Corridor Traffic Impact Analysis
3: Pajarito & Lubbock

Lanes, Volumes, Timings

— Ty v TN ”»
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 i b 4 | i

Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)

Storage Length (ft)
Storage Lanes

Total Lost Time (S)
Leading Detector (ft)
Trailing Detector (ft)
Turning Speed (mph)
Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (S)
Volume (vph)

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)

Lane Group Flow (vph)

Turn Type
Protected Phases
Permitted Phases
Detector Phases
Minimum Initial (s)
Minimum Split (s)
Total Split (s)
Total Split (%)
Yellow Time (s)
All-Red Time (s)
Lead/Lag
Lead-Lag Optimize?
Recall Mode

Act Effct Green (S)
Actuated g/C Ratio
v/c Ratio

Control Delay
Queue Delay
Total Delay

LOS

Approach Delay

1900 1900 1900

12 12 12
0%

560 200

1 1

4.0 4.0 4.0

50 50 50

0 0 0

9 15
1863 1583 1770
0.950
1863 1583 1770
Yes
23
45
884
13.4
448 21 1

092 092 0.92
100% 100% 100%
2% 2% 2%

0 0 0

0%

487 23 1
Perm  Prot
2 1
2
2 2 1

5.0 5.0 5.0
30.0 30.0 9.0
31.0 31.0 9.0

44.3% 44.3% 12.9%

3.0 3.0 3.0

1.0 1.0 1.0
Lag Lag Lead

None None None
16.3 16.3 5.1
0.46 046 0.12
0.56 0.03 0.00
10.1 3.3 21.0
0.0 0.0 0.0
10.1 3.3 21.0
B A C
9.8

1900 1900 1900
12 12 12

0% 0%
0 0
1 1

4.0 4.0 4.0
50 50 50

15 9

1863 1770 1583
0.950

1863 1770 1583

Yes

30
45 25
520 190
7.9 5.2

178 46 28

092 092 0.92
100% 100% 100%
2% 2% 2%

0 0 0

0% 0%
193 50 30
custom
6 3 7
6 3 7

5.0 5.0 5.0
30.0 30.0 30.0
40.0 30.0 30.0

57.1% 42.9% 42.9%

3.0 3.0 3.0

1.0 1.0 1.0

None Min Min
17.5 9.1 9.1
050 0.26 0.26
0.21 0.11 o0.07

49 143 7.8
0.0 0.0 0.0
49 143 7.8

A B A
50 11.8

2009 Background Conditions - PM Peak Hour
Appendix F : Traffic Analysis Output Reports

Wilson & Company

Synchro 6 Report
8/22/2008



CMRR Pajarito Corridor Traffic Impact Analysis
3: Pajarito & Lubbock

Lanes, Volumes, Timings

—- Y ¢ TN ~
Lane Group EBT EBR_WBL WBT NBL NBR

Approach LOS A A B

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 35.1

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.56

Intersection Signal Delay: 8.8 Intersection LOS: A
Intersection Capacity Utilization 34.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  3: Pajarito & Lubbock

2009 Background Conditions - PM Peak Hour
Appendix F : Traffic Analysis Output Reports
Wilson & Company
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CMRR Pajarito Corridor Traffic Impact Analysis

4: Pajarito & Puye

HCM Unsignalized Intersection Capacity Analysis

T Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations b 4 4 i | i
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 24 506 141 3 39 54
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 26 550 153 3 42 59
Pedestrians 1 1
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh) 5
Median type None
Median storage veh)
Upstream signal (ft) 686
pX, platoon unblocked 0.82
vC, conflicting volume 154 756 155
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 154 702 155
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 87 93
cM capacity (veh/h) 1425 324 889
Direction, Lane # EB1 EB2 WB1 WB2 SB1
Volume Total 26 550 153 3 101
Volume Left 26 0 0 0 42
Volume Right 0 0 0 3 59
cSH 1425 1700 1700 1700 773
Volume to Capacity 0.02 032 0.09 0.00 0.13
Queue Length 95th (ft) 1 0 0 0 11
Control Delay (s) 7.6 0.0 0.0 0.0 129
Lane LOS A B
Approach Delay (s) 0.3 0.0 12.9
Approach LOS B
Intersection Summary
Average Delay 1.8
Intersection Capacity Utilization 37.0% ICU Level of Service
Analysis Period (min) 15

2009 Background Conditions - PM Peak Hour
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CMRR Pajarito Corridor Traffic Impact Analysis

5: Pajarito & TA-46

HCM Unsignalized Intersection Capacity Analysis

T Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations b 4 4 i | i
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 42 487 92 11 43 46
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 46 529 100 12 47 50
Pedestrians 1
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 113 722 101
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 113 722 101
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 88 95
cM capacity (veh/h) 1475 381 954
Direction, Lane # EB1 EB2 WB1 WB2 SB1 SB2
Volume Total 46 529 100 12 47 50
Volume Left 46 0 0 0 47 0
Volume Right 0 0 0 12 0 50
cSH 1475 1700 1700 1700 381 954
Volume to Capacity 0.03 031 0.06 0.00 0.12 0.05
Queue Length 95th (ft) 2 0 0 0 10 4
Control Delay (s) 7.5 0.0 0.0 0.0 1538 9.0
Lane LOS A C A
Approach Delay (s) 0.6 0.0 12.3
Approach LOS B
Intersection Summary
Average Delay 2.0
Intersection Capacity Utilization 35.6% ICU Level of Service
Analysis Period (min) 15
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CMRR Pajarito Corridor Traffic Impact Analysis

6: Internal road & TA-46 HCM Unsignalized Intersection Capacity Analysis
Y N Y N R S R

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & & & &

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 41 7 0 0 19 26 4 0 40 2

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 0 0 45 8 0 0 21 28 4 0 43 2

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 45 8 53 46

Volume Left (vph) 0 8 21 0

Volume Right (vph) 45 0 4 2

Hadj (s) -0.57 0.23 0.06 0.01

Departure Headway (s) 3.6 4.4 4.1 4.1
Degree Utilization, x 0.04 0.01 0.06 0.05

Capacity (veh/h) 980 797 853 869

Control Delay (s) 6.7 7.4 7.4 7.3

Approach Delay (s) 6.7 7.4 7.4 7.3

Approach LOS A A A A

Intersection Summary

Delay 7.2

HCM Level of Service A

Intersection Capacity Utilization 21.8% ICU Level of Service A

Analysis Period (min) 15

2009 Background Conditions - PM Peak Hour Synchro 6 Report
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CMRR Pajarito Corridor Traffic Impact Analysis

1: Pajarito & TA-64 Lanes, Volumes, Timings
) T N S N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 i b 4 i 4 i 4 i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 250 250 210 210 0 130 0 50
Storage Lanes 1 1 1 1 0 1 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 0 1775 1583 0 1770 1583
FIt Permitted 0.950 0.950 0.790 0.728
Satd. Flow (perm) 1770 1863 1583 1770 1863 1583 0 1472 1583 0 1356 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 66 41 9 3
Link Speed (mph) 45 45 30 30
Link Distance (ft) 480 2871 235 228
Travel Time (S) 7.3 43.5 5.3 5.2
Volume (vph) 56 424 61 27 323 38 40 1 8 4 0 3

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Lane Group Flow (vph) 61 461 66 29 351 41 0 44 9 0 4 3
Turn Type Prot Perm  Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 8 4 4
Detector Phases 5 2 2 1 6 6 8 8 8 4 4 4
Minimum Initial (s) 70 150 15.0 70 150 15.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 130 225 225 120 225 225 215 215 215 215 215 215
Total Split (s) 130 265 265 120 255 255 215 215 215 215 215 215
Total Split (%) 21.7% 44.2% 44.2% 20.0% 42.5% 42.5% 35.8% 35.8% 35.8% 35.8% 35.8% 35.8%
Yellow Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 15 15 1.0 15 15 15 15 15 15 15 15
Lead/Lag Llead Lag Lag Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None Min Min None Min Min Min Min Min Min Min Min
Act Effct Green (s) 9.0 238 238 8.1 189 18.9 9.0 9.0 9.0 9.0
Actuated g/C Ratio 0.19 055 055 0.15 044 044 0.21 0.21 0.21 0.21
v/c Ratio 0.18 045 0.07 0.11 043 0.06 0.14 0.03 0.01 o0.01
Control Delay 19.0 8.5 27 219 121 4.2 183 11.0 17.0 127
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.0 8.5 27 219 121 4.2 18.3 11.0 17.0 127
LOS B A A C B A B B B B
Approach Delay 8.9 12.0 171 151

2009 Combined Conditions - AM Peak Hour Synchro 6 Report
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CMRR Pajarito Corridor Traffic Impact Analysis
1: Pajarito & TA-64

Lanes, Volumes, Timings

O 2 2 e N |
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT

A 4
NBR _SBL SBT SBR

Approach LOS A B B

Intersection Summary

B

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 43.1

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.45

Intersection Signal Delay: 10.6 Intersection LOS: B
Intersection Capacity Utilization 47.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases: 1: Pajarito & TA-64

¥ ol — g7 I
125 | 265 s | 2153 |
- a6 t e
13s | 2555 | 215z |
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CMRR Pajarito Corridor Traffic Impact Analysis

2: Pajarito & Pecos Lanes, Volumes, Timings
T Y
Lane Group EBL EBT WBT WBR SBL SBR 28
Lane Configurations b 4 4 i | i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 465 540 0 210
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Satd. Flow (prot) 1770 1863 1863 1583 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 1863 1863 1583 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 418 72
Link Speed (mph) 45 45 25
Link Distance (ft) 530 884 370
Travel Time (S) 8.0 134 10.1
Volume (vph) 192 244 331 385 39 66

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Lane Group Flow (vph) 209 265 360 418 42 72

Turn Type Prot Perm custom
Protected Phases 5 2 6 3 7 8
Permitted Phases 6

Detector Phases 5 2 6 6 3 7
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.0
Minimum Split (s) 9.0 30.0 30.0 30.0 9.0 9.0 30.0
Total Split (s) 20.0 51.0 31.0 31.0 39.0 9.0 30.0
Total Split (%) 22.2% 56.7% 34.4% 34.4% 43.3% 10.0% 33%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 0.5
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None Min Min  Ped
Act Effct Green (s) 146 415 229 229 353 5.0
Actuated g/C Ratio 0.17 049 0.27 0.27 042 0.06

v/c Ratio 069 0.29 0.72 0.57 0.06 0.44
Control Delay 46.6 135 36.8 6.0 17.3 20.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 46.6 135 36.8 6.0 17.3 20.0

LOS D B D A B B
Approach Delay 28.1 20.3 19.0
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CMRR Pajarito Corridor Traffic Impact Analysis

2: Pajarito & Pecos Lanes, Volumes, Timings
e - A w4

Lane Group EBL EBT WBT WBR SBL SBR o8

Approach LOS C C B

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 84.8

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 22.9 Intersection LOS: C
Intersection Capacity Utilization 42.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  2: Pajarito & Pecos

— 52 > 53

FIE | 3 |

A &5 J‘_ @b kR gif ¢ @7

205 [ Wats [ Wans I
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CMRR Pajarito Corridor Traffic Impact Analysis

3: Pajarito & Lubbock Lanes, Volumes, Timings
— Ty « TN ~
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 i b 4 | i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 560 200 0 0
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 9 15 15 9
Satd. Flow (prot) 1863 1583 1770 1863 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1863 1583 1770 1863 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 118 1
Link Speed (mph) 45 45 25
Link Distance (ft) 884 520 190
Travel Time (S) 13.4 7.9 5.2
Volume (vph) 169 109 176 709 13 1

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Lane Group Flow (vph) 184 118 191 771 14 1
Turn Type Perm  Prot custom
Protected Phases 2 1 6 3 7
Permitted Phases 2

Detector Phases 2 2 1 6 3 7
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 30.0 30.0 9.0 30.0 30.0 30.0
Total Split (s) 30.0 30.0 10.0 40.0 30.0 30.0
Total Split (%) 42.9% 42.9% 14.3% 57.1% 42.9% 42.9%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lag Lead

Lead-Lag Optimize?

Recall Mode None None None None Min Min
Act Effct Green (s) 151 151 86 245 8.2 8.2
Actuated g/C Ratio 035 035 0.21 060 0.20 0.20
v/c Ratio 0.28 0.19 051 069 0.04 0.00
Control Delay 9.9 28 30.8 9.1 174 15.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.9 28 30.8 9.1 174 15.0
LOS A A C A B B
Approach Delay 7.1 134 17.2
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CMRR Pajarito Corridor Traffic Impact Analysis

3: Pajarito & Lubbock Lanes, Volumes, Timings
—- v TN ”~

Lane Group EBT EBR WBL WBT NBL NBR

Approach LOS A B B

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 41

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.69

Intersection Signal Delay: 12.0 Intersection LOS: B
Intersection Capacity Utilization 48.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  3: Pajarito & Lubbock

¥ g — 52 N\ 3
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CMRR Pajarito Corridor Traffic Impact Analysis

4: Pajarito & Puye

HCM Unsignalized Intersection Capacity Analysis

T Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations b 4 4 i | i
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 42 238 738 41 4 32
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 46 259 802 45 4 35
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type None
Median storage veh)
Upstream signal (ft) 686
pX, platoon unblocked
vC, conflicting volume 802 1152 802
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 802 1152 802
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 94 98 91
cM capacity (veh/h) 821 206 384
Direction, Lane # EB1 EB2 WB1 WB2 SB1
Volume Total 46 259 802 45 39
Volume Left 46 0 0 0 4
Volume Right 0 0 0 45 35
cSH 821 1700 1700 1700 432
Volume to Capacity 0.06 0.15 0.47 0.03 0.09
Queue Length 95th (ft) 4 0 0 0 7
Control Delay (s) 9.6 0.0 0.0 0.0 16.1
Lane LOS A C
Approach Delay (s) 1.4 0.0 16.1
Approach LOS C
Intersection Summary
Average Delay 0.9
Intersection Capacity Utilization 48.8% ICU Level of Service
Analysis Period (min) 15
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CMRR Pajarito Corridor Traffic Impact Analysis

5: Pajarito & TA-46

HCM Unsignalized Intersection Capacity Analysis

T Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations b 4 4 i | i
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 58 88 834 129 4 27
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 63 96 907 140 4 29
Pedestrians 1
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1048 1129 908
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1048 1129 908
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 90 98 91
cM capacity (veh/h) 664 204 334
Direction, Lane # EB1 EB2 WB1 WB2 SB1 SB2
Volume Total 63 96 907 140 4 29
Volume Left 63 0 0 0 4 0
Volume Right 0 0 0 140 0 29
cSH 664 1700 1700 1700 204 334
Volume to Capacity 0.10 0.06 0,53 0.08 0.02 0.09
Queue Length 95th (ft) 8 0 0 0 2 7
Control Delay (s) 11.0 0.0 0.0 0.0 230 16.8
Lane LOS B C C
Approach Delay (s) 4.4 0.0 17.6
Approach LOS C
Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 58.2% ICU Level of Service
Analysis Period (min) 15

2009 Combined Conditions - AM Peak Hour
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CMRR Pajarito Corridor Traffic Impact Analysis

6: Internal road & TA-46 HCM Unsignalized Intersection Capacity Analysis
Y N Y N R S R

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & & & &

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 15 7 0 0 77 88 19 0 8 0

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 0 0 16 8 0 0 84 96 21 0 9 0

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 16 8 200 9

Volume Left (vph) 0 8 84 0

Volume Right (vph) 16 0 21 0

Hadj (s) -0.57 0.23 0.06 0.03

Departure Headway (s) 3.8 4.6 4.0 4.2
Degree Utilization, x 0.02 0.01 0.22 0.01

Capacity (veh/h) 895 734 882 846

Control Delay (s) 6.9 7.6 8.2 7.2

Approach Delay (s) 6.9 7.6 8.2 7.2

Approach LOS A A A A

Intersection Summary

Delay 8.0

HCM Level of Service A

Intersection Capacity Utilization 29.2% ICU Level of Service A

Analysis Period (min) 15

2009 Combined Conditions - AM Peak Hour Synchro 6 Report
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CMRR Pajarito Corridor Traffic Impact Analysis

7: Pajarito & HCM Unsignalized Intersection Capacity Analysis
T Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations b 4 3 b

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 8 436 397 0 0 8

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 9 474 432 0 0 9

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 530

pX, platoon unblocked  0.82 0.82 0.82

vC, conflicting volume 432 923 432

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 309 906 309

tC, single (s) 5.1 7.4 7.2

tC, 2 stage (s)

tF (s) 3.1 4.4 4.2

p0 queue free % 99 100 98

cM capacity (veh/h) 702 171 453

Direction, Lane # EB1 EB2 WB1 SB1

Volume Total 9 474 432 9

Volume Left 9 0 0 0

Volume Right 0 0 0 9

cSH 702 1700 1700 453

Volume to Capacity 0.01 0.28 0.25 0.02

Queue Length 95th (ft) 1 0 0 1

Control Delay (s) 10.2 0.0 0.0 131

Lane LOS B B

Approach Delay (s) 0.2 0.0 131

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 32.9% ICU Level of Service

Analysis Period (min) 15

2009 Combined Conditions - AM Peak Hour
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CMRR Pajarito Corridor Traffic Impact Analysis

1: Pajarito & TA-64 Lanes, Volumes, Timings
) T N S N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 i b 4 i 4 i 4 i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 250 250 210 210 0 130 0 50
Storage Lanes 1 1 1 1 0 1 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 0 1770 1583 0 1770 1583
FIt Permitted 0.950 0.950 0.736 0.740
Satd. Flow (perm) 1770 1863 1583 1770 1863 1583 0 1371 1583 0 1378 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 17 4 13 45
Link Speed (mph) 45 45 30 30
Link Distance (ft) 480 2869 235 228
Travel Time (S) 7.3 43.5 5.3 5.2
Volume (vph) 4 257 16 3 418 4 24 0 12 30 0 41

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Lane Group Flow (vph) 4 279 17 3 454 4 0 26 13 0 33 45
Turn Type Prot Perm  Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 8 4 4
Detector Phases 5 2 2 1 6 6 8 8 8 4 4 4
Minimum Initial (s) 70 150 15.0 70 150 15.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 130 225 225 120 225 225 215 215 215 215 215 215
Total Split (s) 130 265 265 120 255 255 215 215 215 215 215 215
Total Split (%) 21.7% 44.2% 44.2% 20.0% 42.5% 42.5% 35.8% 35.8% 35.8% 35.8% 35.8% 35.8%
Yellow Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 15 15 1.0 15 15 15 15 15 15 15 15
Lead/Lag Llead Lag Lag Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None Min Min None Min Min Min Min Min Min Min Min
Act Effct Green (s) 9.0 18.7 18.7 80 186 18.6 8.9 8.9 8.9 8.9
Actuated g/C Ratio 0.19 050 050 0.17 049 049 0.24 0.24 0.24 0.24
v/c Ratio 001 030 0.02 001 049 o0.01 0.08 0.03 0.10 0.11
Control Delay 17.0 7.6 40 17.7 9.8 5.2 14.7 9.1 14.8 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.0 7.6 40 17.7 9.8 5.2 14.7 9.1 14.8 7.0
LOS B A A B A A B A B A
Approach Delay 7.6 9.8 12.8 10.3

2009 Combined Conditions - PM Peak Hour Synchro 6 Report
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CMRR Pajarito Corridor Traffic Impact Analysis
1: Pajarito & TA-64

Lanes, Volumes, Timings

O 2 2 e N |
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT

A 4
NBR _SBL SBT SBR

Approach LOS A A B

Intersection Summary

B

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 37.6

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.49

Intersection Signal Delay: 9.2 Intersection LOS: A
Intersection Capacity Utilization 43.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases: 1: Pajarito & TA-64

¥ ol — g7 I
125 | 265 s | 2153 |
- a6 t e
13s | 2555 | 215z |

2009 Combined Conditions - PM Peak Hour
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CMRR Pajarito Corridor Traffic Impact Analysis

2: Pajarito & Pecos Lanes, Volumes, Timings
T Y
Lane Group EBL EBT WBT WBR SBL SBR 28
Lane Configurations b 4 4 i | i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 465 540 0 210
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Satd. Flow (prot) 1770 1863 1863 1583 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 1863 1863 1583 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 37 178
Link Speed (mph) 45 45 25
Link Distance (ft) 530 884 370
Travel Time (S) 8.0 134 10.1
Volume (vph) 78 230 216 34 262 164

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Lane Group Flow (vph) 85 250 235 37 285 178

Turn Type Prot Perm custom
Protected Phases 5 2 6 3 7 8
Permitted Phases 6

Detector Phases 5 2 6 6 3 7
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.0
Minimum Split (s) 9.0 30.0 30.0 30.0 9.0 9.0 30.0
Total Split (s) 10.0 400 300 30.0 400 100 30.0
Total Split (%) 12.5% 50.0% 37.5% 37.5% 50.0% 12.5% 38%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 0.5
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None Min Min  Ped
Act Effct Green (s) 6.0 231 155 155 36.5 6.1
Actuated g/C Ratio 0.09 034 0.23 0.23 054 0.09

v/c Ratio 056 039 055 0.09 0.30 0.59
Control Delay 48.1 18.1 28.6 80 115 148
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 48.1 18.1 28.6 80 115 148

LOS D B C A B B
Approach Delay 257 25.8 12.8

2009 Combined Conditions - PM Peak Hour Synchro 6 Report
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CMRR Pajarito Corridor Traffic Impact Analysis

2: Pajarito & Pecos Lanes, Volumes, Timings
e - A w4

Lane Group EBL EBT WBT WBR SBL SBR o8

Approach LOS C C B

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 67.8

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.59

Intersection Signal Delay: 20.1 Intersection LOS: C
Intersection Capacity Utilization 40.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  2: Pajarito & Pecos

— 52 > 53

40s | 40s |

A &5 Ml a2 kR gif ¢ @7
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CMRR Pajarito Corridor Traffic Impact Analysis
3: Pajarito & Lubbock

Lanes, Volumes, Timings

— Ty « TN ~
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 i b 4 | i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 560 200 0 0
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 9 15 15 9
Satd. Flow (prot) 1863 1583 1770 1863 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1863 1583 1770 1863 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 23 141
Link Speed (mph) 45 45 25
Link Distance (ft) 884 520 190
Travel Time (S) 13.4 7.9 5.2
Volume (vph) 448 21 1 195 81 130
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Lane Group Flow (vph) 487 23 1 212 88 141
Turn Type Perm  Prot custom
Protected Phases 2 1 6 3 7
Permitted Phases 2
Detector Phases 2 2 1 6 3 7
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 30.0 30.0 9.0 30.0 30.0 30.0
Total Split (s) 31.0 31.0 9.0 400 30.0 30.0
Total Split (%) 44.3% 44.3% 12.9% 57.1% 42.9% 42.9%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None None None None  Min Min
Act Effct Green (s) 16.5 16.5 52 17.7 9.7 9.7
Actuated g/C Ratio 046 046 0.12 049 0.27 0.27
v/c Ratio 0.57 0.03 0.00 0.23 0.18 0.27
Control Delay 10.7 36 220 55 144 5.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.7 36 220 55 144 54
LOS B A C A B A
Approach Delay 10.3 55 8.9
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CMRR Pajarito Corridor Traffic Impact Analysis

3: Pajarito & Lubbock Lanes, Volumes, Timings
—- v TN ”~

Lane Group EBT EBR WBL WBT NBL NBR

Approach LOS B A A

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 36

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.57

Intersection Signal Delay: 8.9 Intersection LOS: A
Intersection Capacity Utilization 38.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  3: Pajarito & Lubbock
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CMRR Pajarito Corridor Traffic Impact Analysis

4: Pajarito & Puye

HCM Unsignalized Intersection Capacity Analysis

T Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations b 4 4 i | i
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 24 608 158 3 39 54
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 26 661 172 3 42 59
Pedestrians 1 1
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh) 5
Median type None
Median storage veh)
Upstream signal (ft) 686
pX, platoon unblocked 0.81
vC, conflicting volume 173 886 174
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 173 859 174
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 84 93
cM capacity (veh/h) 1403 260 868
Direction, Lane # EB1 EB2 WB1 WB2 SB1
Volume Total 26 661 172 3 101
Volume Left 26 0 0 0 42
Volume Right 0 0 0 3 59
cSH 1403 1700 1700 1700 619
Volume to Capacity 0.02 0.39 0.10 0.00 0.16
Queue Length 95th (ft) 1 0 0 0 14
Control Delay (s) 7.6 0.0 0.0 0.0 145
Lane LOS A B
Approach Delay (s) 0.3 0.0 145
Approach LOS B
Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 42.3% ICU Level of Service
Analysis Period (min) 15

2009 Combined Conditions - PM Peak Hour
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CMRR Pajarito Corridor Traffic Impact Analysis

5: Pajarito & TA-46

HCM Unsignalized Intersection Capacity Analysis

T Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations b 4 4 i | i
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 42 589 92 11 94 62
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 46 640 100 12 102 67
Pedestrians 1
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 113 833 101
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 113 833 101
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 69 93
cM capacity (veh/h) 1475 328 954
Direction, Lane # EB1 EB2 WB1 WB2 SB1 SB2
Volume Total 46 640 100 12 102 67
Volume Left 46 0 0 0 102 0
Volume Right 0 0 0 12 0 67
cSH 1475 1700 1700 1700 328 954
Volume to Capacity 0.03 038 0.06 0.00 0.31 0.07
Queue Length 95th (ft) 2 0 0 0 32 6
Control Delay (s) 7.5 0.0 0.0 0.0 20.9 9.1
Lane LOS A C A
Approach Delay (s) 0.5 0.0 16.2
Approach LOS C
Intersection Summary
Average Delay 3.2
Intersection Capacity Utilization 42.9% ICU Level of Service
Analysis Period (min) 15
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Appendix F : Traffic Analysis Output Reports

Wilson & Company

Synchro 6 Report
8/22/2008



CMRR Pajarito Corridor Traffic Impact Analysis

6: Internal road & TA-46 HCM Unsignalized Intersection Capacity Analysis
Y N Y N R S R

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & & & &

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 72 13 0 0 19 26 4 0 70 2

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 0 0 78 14 0 0 21 28 4 0 76 2

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 78 14 53 78

Volume Left (vph) 0 14 21 0

Volume Right (vph) 78 0 4 2

Hadj (s) -0.57 0.23 0.06 0.02

Departure Headway (s) 3.6 4.5 4.2 4.2
Degree Utilization, x 0.08 0.02 0.06 0.09

Capacity (veh/h) 952 761 822 843

Control Delay (s) 6.9 7.6 7.5 7.6

Approach Delay (s) 6.9 7.6 7.5 7.6

Approach LOS A A A A

Intersection Summary

Delay 7.3

HCM Level of Service A

Intersection Capacity Utilization 23.4% ICU Level of Service A

Analysis Period (min) 15

2009 Combined Conditions - PM Peak Hour Synchro 6 Report
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CMRR Pajarito Corridor Traffic Impact Analysis

7: Pajarito & HCM Unsignalized Intersection Capacity Analysis
T Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations b 4 3 b

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 8 308 380 0 0 8

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 9 335 413 0 0 9

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 530

pX, platoon unblocked  0.89 0.89 0.89

vC, conflicting volume 413 765 413

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 344 738 344

tC, single (s) 5.1 7.4 7.2

tC, 2 stage (s)

tF (s) 3.1 4.4 4.2

p0 queue free % 99 100 98

cM capacity (veh/h) 737 241 468

Direction, Lane # EB1 EB2 WB1 SB1

Volume Total 9 335 413 9

Volume Left 9 0 0 0

Volume Right 0 0 0 9

cSH 737 1700 1700 468

Volume to Capacity 0.01 0.20 0.24 0.02

Queue Length 95th (ft) 1 0 0 1

Control Delay (s) 9.9 0.0 0.0 1238

Lane LOS A B

Approach Delay (s) 0.3 0.0 1238

Approach LOS B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 30.0% ICU Level of Service

Analysis Period (min) 15
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CMRR Pajarito Corridor Traffic Impact Analysis

1: Pajarito & TA-64 Lanes, Volumes, Timings
) T N S N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 i b 4 i 4 i 4 i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 250 250 210 210 0 130 0 50
Storage Lanes 1 1 1 1 0 1 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 0 1775 1583 0 1770 1583
FIt Permitted 0.950 0.950 0.779 0.722
Satd. Flow (perm) 1770 1863 1583 1770 1863 1583 0 1451 1583 0 1345 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 79 50 9 3
Link Speed (mph) 45 45 30 30
Link Distance (ft) 480 2793 235 228
Travel Time (S) 7.3 42.3 5.3 5.2
Volume (vph) 68 404 73 31 375 46 48 1 8 4 0 3

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Lane Group Flow (vph) 74 439 79 34 408 50 0 53 9 0 4 3
Turn Type Prot Perm  Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 8 4 4
Detector Phases 5 2 2 1 6 6 8 8 8 4 4 4
Minimum Initial (s) 70 150 15.0 70 150 15.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 130 225 225 120 225 225 215 215 215 215 215 215
Total Split (s) 130 265 265 120 255 255 215 215 215 215 215 215
Total Split (%) 21.7% 44.2% 44.2% 20.0% 42.5% 42.5% 35.8% 35.8% 35.8% 35.8% 35.8% 35.8%
Yellow Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 15 15 1.0 15 15 15 15 15 15 15 15
Lead/Lag Llead Lag Lag Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None Min Min None Min Min Min Min Min Min Min Min
Act Effct Green (s) 9.0 221 221 81 194 194 9.2 9.2 9.2 9.2
Actuated g/C Ratio 0.18 051 051 0.16 044 0.44 0.21 0.21 0.21 0.21
v/c Ratio 0.23 047 0.09 0.12 049 o0.07 0.17 0.03 0.01 o0.01
Control Delay 20.0 10.6 32 208 13.0 3.9 188 11.0 17.2 130
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.0 10.6 32 208 13.0 3.9 188 11.0 17.2 130
LOS B B A C B A B B B B
Approach Delay 10.8 12.6 17.7 15.4

2013 Background Conditions - AM Peak Hour Synchro 6 Report
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CMRR Pajarito Corridor Traffic Impact Analysis

1: Pajarito & TA-64 Lanes, Volumes, Timings
) T N S N

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS B B B B

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 43.7

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.49

Intersection Signal Delay: 11.9 Intersection LOS: B
Intersection Capacity Utilization 46.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases: 1: Pajarito & TA-64

2013 Background Conditions - AM Peak Hour Synchro 6 Report
Appendix F : Traffic Analysis Output Reports 8/22/2008
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CMRR Pajarito Corridor Traffic Impact Analysis

2: Pajarito & Pecos

Lanes, Volumes, Timings

T Y
Lane Group EBL EBT WBT WBR SBL SBR 28
Lane Configurations b 4 4 i | i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 465 540 0 210
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Satd. Flow (prot) 1770 1863 1863 1583 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 1863 1863 1583 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 386 85
Link Speed (mph) 45 45 25
Link Distance (ft) 613 884 370
Travel Time (S) 9.3 134 10.1
Volume (vph) 199 229 395 355 32 78
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Lane Group Flow (vph) 216 249 429 386 35 85
Turn Type Prot Perm custom
Protected Phases 5 2 6 3 7 8
Permitted Phases 6
Detector Phases 5 2 6 6 3 7
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.0
Minimum Split (s) 9.0 30.0 30.0 30.0 9.0 9.0 30.0
Total Split (s) 190 510 320 320 39.0 9.0 30.0
Total Split (%) 21.1% 56.7% 35.6% 35.6% 43.3% 10.0% 33%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 0.5
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None  Min Min  Ped
Act Effct Green (s) 143 435 253 253 351 5.0
Actuated g/C Ratio 0.16 050 0.29 0.29 040 0.06
v/c Ratio 0.74 0.27 0.79 053 0.05 049
Control Delay 52.0 13.0 401 55 174 204
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.0 13.0 401 55 174 204
LOS D B D A B C
Approach Delay 311 237 19.6

2013 Background Conditions - AM Peak Hour
Appendix F : Traffic Analysis Output Reports

Wilson & Company

Synchro 6 Report
8/22/2008



CMRR Pajarito Corridor Traffic Impact Analysis

2: Pajarito & Pecos

Lanes, Volumes, Timings

T Y
Lane Group EBL EBT WBT WBR SBL SBR 28
Approach LOS C C B

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 86.7

Natural Cycle: 80

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.79

Intersection Signal Delay: 25.8
Intersection Capacity Utilization 46.0%
Analysis Period (min) 15

Splits and Phases:  2: Pajarito & Pecos

Intersection LOS: C
ICU Level of Service A

2013 Background Conditions - AM Peak Hour
Appendix F : Traffic Analysis Output Reports
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CMRR Pajarito Corridor Traffic Impact Analysis
3: Pajarito & Lubbock

Lanes, Volumes, Timings

— Ty « TN ~
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 i b 4 | i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 560 200 0 0
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 9 15 15 9
Satd. Flow (prot) 1863 1583 1770 1863 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1863 1583 1770 1863 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 98 1
Link Speed (mph) 45 45 25
Link Distance (ft) 884 520 190
Travel Time (S) 13.4 7.9 5.2
Volume (vph) 169 90 90 743 17 1
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Lane Group Flow (vph) 184 98 98 808 18 1
Turn Type Perm  Prot custom
Protected Phases 2 1 6 3 7
Permitted Phases 2
Detector Phases 2 2 1 6 3 7
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 30.0 30.0 9.0 30.0 30.0 30.0
Total Split (s) 30.0 30.0 10.0 40.0 30.0 30.0
Total Split (%) 42.9% 42.9% 14.3% 57.1% 42.9% 42.9%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None None None None  Min Min
Act Effct Green (s) 20.8 20.8 6.1 26.1 8.3 8.3
Actuated g/C Ratio 049 049 0.13 061 0.19 0.19
v/c Ratio 0.20 0.12 043 0.71 0.05 0.00
Control Delay 8.1 25 26.7 94 181 15.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.1 25 26.7 94 181 15.0
LOS A A C A B B
Approach Delay 6.2 11.3 17.9
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CMRR Pajarito Corridor Traffic Impact Analysis
3: Pajarito & Lubbock

Lanes, Volumes, Timings

—- Y ¢ TN ~
Lane Group EBT EBR_WBL WBT NBL NBR

Approach LOS A B B

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 42.7

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 10.2 Intersection LOS: B
Intersection Capacity Utilization 49.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  3: Pajarito & Lubbock

2013 Background Conditions - AM Peak Hour
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CMRR Pajarito Corridor Traffic Impact Analysis

4: Pajarito & Puye

HCM Unsignalized Intersection Capacity Analysis

T Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations b 4 4 i | i
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 50 149 755 49 4 40
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 54 162 821 53 4 43
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type None
Median storage veh)
Upstream signal (ft) 686
pX, platoon unblocked
vC, conflicting volume 821 1091 821
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 821 1091 821
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 93 98 88
cM capacity (veh/h) 808 222 375
Direction, Lane # EB1 EB2 WB1 WB2 SB1
Volume Total 54 162 821 53 48
Volume Left 54 0 0 0 4
Volume Right 0 0 0 53 43
cSH 808 1700 1700 1700 412
Volume to Capacity 0.07 0.10 048 0.03 0.12
Queue Length 95th (ft) 5 0 0 0 10
Control Delay (s) 9.8 0.0 0.0 0.0 164
Lane LOS A C
Approach Delay (s) 25 0.0 16.4
Approach LOS C
Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 51.6% ICU Level of Service
Analysis Period (min) 15
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CMRR Pajarito Corridor Traffic Impact Analysis

5: Pajarito & TA-46

HCM Unsignalized Intersection Capacity Analysis

T Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations b 4 4 i | i
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 50 93 770 94 4 31
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 54 101 837 102 4 34
Pedestrians 1
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 940 1048 838
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 940 1048 838
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 93 98 91
cM capacity (veh/h) 729 233 366
Direction, Lane # EB1 EB2 WB1 WB2 SB1 SB2
Volume Total 54 101 837 102 4 34
Volume Left 54 0 0 0 4 0
Volume Right 0 0 0 102 0 34
cSH 729 1700 1700 1700 233 366
Volume to Capacity 0.07 0.06 0.49 0.06 0.02 0.09
Queue Length 95th (ft) 6 0 0 0 1 8
Control Delay (s) 10.3 0.0 0.0 0.0 20.7 1538
Lane LOS B C C
Approach Delay (s) 3.6 0.0 16.4
Approach LOS C
Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 51.6% ICU Level of Service
Analysis Period (min) 15
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CMRR Pajarito Corridor Traffic Impact Analysis

6: Internal road & TA-46 HCM Unsignalized Intersection Capacity Analysis
Y N Y N R S R

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & & & &

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 19 7 0 0 57 68 16 0 8 0

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 0 0 21 8 0 0 62 74 17 0 9 0

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 21 8 153 9

Volume Left (vph) 0 8 62 0

Volume Right (vph) 21 0 17 0

Hadj (s) -0.57 0.23 0.05 0.03

Departure Headway (s) 3.7 4.5 4.0 4.1
Degree Utilization, x 0.02 0.01 0.17 0.02

Capacity (veh/h) 929 767 880 854

Control Delay (s) 6.8 7.5 7.8 7.2

Approach Delay (s) 6.8 7.5 7.8 7.2

Approach LOS A A A A

Intersection Summary

Delay 7.7

HCM Level of Service A

Intersection Capacity Utilization 26.9% ICU Level of Service A

Analysis Period (min) 15
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CMRR Pajarito Corridor Traffic Impact Analysis

1: Pajarito & TA-64 Lanes, Volumes, Timings
) T N S N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 i b 4 i 4 i 4 i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 250 250 210 210 0 130 0 50
Storage Lanes 1 1 1 1 0 1 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 0 1770 1583 0 1770 1583
FIt Permitted 0.950 0.950 0.733 0.738
Satd. Flow (perm) 1770 1863 1583 1770 1863 1583 0 1365 1583 0 1375 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 22 4 17 53
Link Speed (mph) 45 45 30 30
Link Distance (ft) 480 2793 235 228
Travel Time (S) 7.3 42.3 5.3 5.2
Volume (vph) 4 297 20 3 398 4 28 0 16 34 0 49

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Lane Group Flow (vph) 4 323 22 3 433 4 0 30 17 0 37 53
Turn Type Prot Perm  Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 8 4 4
Detector Phases 5 2 2 1 6 6 8 8 8 4 4 4
Minimum Initial (s) 70 150 15.0 70 150 15.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 130 225 225 120 225 225 215 215 215 215 215 215
Total Split (s) 130 265 265 120 255 255 215 215 215 215 215 215
Total Split (%) 21.7% 44.2% 44.2% 20.0% 42.5% 42.5% 35.8% 35.8% 35.8% 35.8% 35.8% 35.8%
Yellow Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 15 15 1.0 15 15 15 15 15 15 15 15
Lead/Lag Llead Lag Lag Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None Min Min None Min Min Min Min Min Min Min Min
Act Effct Green (s) 9.0 18.7 18.7 80 186 18.6 8.9 8.9 8.9 8.9
Actuated g/C Ratio 0.19 050 050 0.17 049 049 0.24 0.24 0.24 0.24
v/c Ratio 001 035 0.03 001 o047 o0.01 0.09 0.04 0.11 0.13
Control Delay 17.0 8.1 3.8 17.7 9.6 5.5 14.7 8.7 14.8 6.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.0 8.1 3.8 17.7 9.6 5.5 14.7 8.7 14.8 6.7
LOS B A A B A A B A B A
Approach Delay 7.9 9.6 125 10.1
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CMRR Pajarito Corridor Traffic Impact Analysis

1: Pajarito & TA-64 Lanes, Volumes, Timings
) T N S N

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS A A B B

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 37.6

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.47

Intersection Signal Delay: 9.2 Intersection LOS: A
Intersection Capacity Utilization 42.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases: 1: Pajarito & TA-64

2013 Background Conditions - PM Peak Hour Synchro 6 Report
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CMRR Pajarito Corridor Traffic Impact Analysis

2: Pajarito & Pecos

Lanes, Volumes, Timings

T Y
Lane Group EBL EBT WBT WBR SBL SBR 28
Lane Configurations b 4 4 i | i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 465 540 0 210
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Satd. Flow (prot) 1770 1863 1863 1583 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 1863 1863 1583 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 29 182
Link Speed (mph) 45 45 25
Link Distance (ft) 613 884 370
Travel Time (S) 9.3 134 10.1
Volume (vph) 94 274 197 27 208 167
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Lane Group Flow (vph) 102 298 214 29 226 182
Turn Type Prot Perm custom
Protected Phases 5 2 6 3 7 8
Permitted Phases 6
Detector Phases 5 2 6 6 3 7
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.0
Minimum Split (s) 9.0 30.0 30.0 30.0 9.0 9.0 30.0
Total Split (s) 100 410 310 310 39.0 9.0 30.0
Total Split (%) 12.5% 51.3% 38.8% 38.8% 48.8% 11.3% 38%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 0.5
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None  Min Min  Ped
Act Effct Green (s) 6.0 224 148 148 354 5.1
Actuated g/C Ratio 009 034 0.22 0.22 054 0.08
v/c Ratio 065 047 051 0.08 0.24 0.63
Control Delay 53.1 19.1 276 87 105 17.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.1 19.1 276 87 105 17.1
LOS D B C A B B
Approach Delay 278 253 135
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CMRR Pajarito Corridor Traffic Impact Analysis

2: Pajarito & Pecos

Lanes, Volumes, Timings

T Y
Lane Group EBL EBT WBT WBR SBL SBR 28
Approach LOS C C B

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 65.9

Natural Cycle: 80

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.65

Intersection Signal Delay: 21.7
Intersection Capacity Utilization 37.1%
Analysis Period (min) 15

Splits and Phases:  2: Pajarito & Pecos

Intersection LOS: C
ICU Level of Service A
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CMRR Pajarito Corridor Traffic Impact Analysis
3: Pajarito & Lubbock

Lanes, Volumes, Timings

— Ty v TN ”»
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 i b 4 | i

Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)

Storage Length (ft)
Storage Lanes

Total Lost Time (S)
Leading Detector (ft)
Trailing Detector (ft)
Turning Speed (mph)
Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (S)
Volume (vph)

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)

Lane Group Flow (vph)

Turn Type
Protected Phases
Permitted Phases
Detector Phases
Minimum Initial (s)
Minimum Split (s)
Total Split (s)
Total Split (%)
Yellow Time (s)
All-Red Time (s)
Lead/Lag
Lead-Lag Optimize?
Recall Mode

Act Effct Green (S)
Actuated g/C Ratio
v/c Ratio

Control Delay
Queue Delay
Total Delay

LOS

Approach Delay

1900 1900 1900

12 12 12
0%

560 200

1 1

4.0 4.0 4.0

50 50 50

0 0 0

9 15
1863 1583 1770
0.950
1863 1583 1770
Yes
27
45
884
13.4
430 25 1

092 092 0.92
100% 100% 100%
2% 2% 2%

0 0 0

0%

467 27 1
Perm  Prot
2 1
2
2 2 1

5.0 5.0 5.0
30.0 30.0 9.0
31.0 31.0 9.0

44.3% 44.3% 12.9%

3.0 3.0 3.0

1.0 1.0 1.0
Lag Lag Lead

None None None
16.0 16.0 5.1
0.46 046 0.12
0.55 0.04 0.00
10.0 3.3 21.0
0.0 0.0 0.0
10.0 3.3 21.0
A A C
9.6

1900 1900 1900
12 12 12

0% 0%
0 0
1 1

4.0 4.0 4.0
50 50 50

15 9

1863 1770 1583
0.950

1863 1770 1583

Yes

35
45 25
520 190
7.9 5.2

199 54 32

092 092 0.92
100% 100% 100%
2% 2% 2%

0 0 0

0% 0%
216 59 35
custom
6 3 7
6 3 7

5.0 5.0 5.0
30.0 30.0 30.0
40.0 30.0 30.0

57.1% 42.9% 42.9%

3.0 3.0 3.0

1.0 1.0 1.0

None Min Min
17.2 9.2 9.2
049 0.26 0.26
0.24 0.13 0.08

52 14.1 7.3
0.0 0.0 0.0
52 14.1 7.3

A B A
53 11.6
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CMRR Pajarito Corridor Traffic Impact Analysis
3: Pajarito & Lubbock

Lanes, Volumes, Timings

—- Y ¢ TN ~
Lane Group EBT EBR_WBL WBT NBL NBR

Approach LOS A A B

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 35

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.55

Intersection Signal Delay: 8.7 Intersection LOS: A
Intersection Capacity Utilization 33.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  3: Pajarito & Lubbock
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CMRR Pajarito Corridor Traffic Impact Analysis

4: Pajarito & Puye HCM Unsignalized Intersection Capacity Analysis
T Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations b 4 4 i | i

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 28 500 154 3 47 66

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 30 543 167 3 51 72

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh) 5

Median type None

Median storage veh)

Upstream signal (ft) 686

pX, platoon unblocked 0.83

vC, conflicting volume 168 773 169

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 168 727 169

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 84 92

cM capacity (veh/h) 1408 318 873

Direction, Lane # EB1 EB2 WB1 WB2 SB1

Volume Total 30 543 167 3 123

Volume Left 30 0 0 0 51

Volume Right 0 0 0 3 72

cSH 1408 1700 1700 1700 765

Volume to Capacity 0.02 0.32 0.10 0.00 0.16

Queue Length 95th (ft) 2 0 0 0 14

Control Delay (s) 7.6 0.0 0.0 0.0 13.2

Lane LOS A B

Approach Delay (s) 0.4 0.0 13.2

Approach LOS B

Intersection Summary

Average Delay 2.1

Intersection Capacity Utilization 36.6% ICU Level of Service A
Analysis Period (min) 15

2013 Background Conditions - PM Peak Hour Synchro 6 Report
Appendix F : Traffic Analysis Output Reports 8/22/2008

Wilson & Company



CMRR Pajarito Corridor Traffic Impact Analysis

5: Pajarito & TA-46

HCM Unsignalized Intersection Capacity Analysis

T Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations b 4 4 i | i
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 50 477 97 15 51 54
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 54 518 105 16 55 59
Pedestrians 1
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 123 734 106
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 123 734 106
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 96 85 94
cM capacity (veh/h) 1463 373 947
Direction, Lane # EB1 EB2 WB1 WB2 SB1 SB2
Volume Total 54 518 105 16 55 59
Volume Left 54 0 0 0 55 0
Volume Right 0 0 0 16 0 59
cSH 1463 1700 1700 1700 373 947
Volume to Capacity 0.04 030 0.06 0.010 0.15 0.06
Queue Length 95th (ft) 3 0 0 0 13 5
Control Delay (s) 7.6 0.0 0.0 0.0 16.3 9.1
Lane LOS A C A
Approach Delay (s) 0.7 0.0 12.6
Approach LOS B
Intersection Summary
Average Delay 2.3
Intersection Capacity Utilization 35.1% ICU Level of Service
Analysis Period (min) 15

2013 Background Conditions - PM Peak Hour

Appendix F : Traffic Analysis Output Reports

Wilson & Company

Synchro 6 Report
8/22/2008



CMRR Pajarito Corridor Traffic Impact Analysis

6: Internal road & TA-46 HCM Unsignalized Intersection Capacity Analysis
Y N Y N R S R

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & & & &

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 49 7 0 0 23 30 4 0 48 2

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 0 0 53 8 0 0 25 33 4 0 52 2

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 53 8 62 54

Volume Left (vph) 0 8 25 0

Volume Right (vph) 53 0 4 2

Hadj (s) -0.57 0.23 0.07 0.01

Departure Headway (s) 3.6 4.4 4.1 4.1
Degree Utilization, x 0.05 0.01 0.07 0.06

Capacity (veh/h) 966 785 844 861

Control Delay (s) 6.8 7.5 7.5 7.4

Approach Delay (s) 6.8 7.5 7.5 7.4

Approach LOS A A A A

Intersection Summary

Delay 7.2

HCM Level of Service A

Intersection Capacity Utilization 22.2% ICU Level of Service A

Analysis Period (min) 15

2013 Background Conditions - PM Peak Hour Synchro 6 Report
Appendix F : Traffic Analysis Output Reports 8/22/2008
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CMRR Pajarito Corridor Traffic Impact Analysis

1: Pajarito & TA-64 Lanes, Volumes, Timings
) T N S N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 i b 4 i 4 i 4 i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 250 250 210 210 0 130 0 50
Storage Lanes 1 1 1 1 0 1 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 0 1775 1583 0 1770 1583
FIt Permitted 0.950 0.950 0.779 0.722
Satd. Flow (perm) 1770 1863 1583 1770 1863 1583 0 1451 1583 0 1345 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 79 50 9 3
Link Speed (mph) 45 45 30 30
Link Distance (ft) 480 2871 235 228
Travel Time (S) 7.3 43.5 5.3 5.2
Volume (vph) 68 494 73 31 399 46 48 1 8 4 0 3

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Lane Group Flow (vph) 74 537 79 34 434 50 0 53 9 0 4 3
Turn Type Prot Perm  Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 8 4 4
Detector Phases 5 2 2 1 6 6 8 8 8 4 4 4
Minimum Initial (s) 70 150 15.0 70 150 15.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 130 225 225 120 225 225 215 215 215 215 215 215
Total Split (s) 130 265 265 120 255 255 215 215 215 215 215 215
Total Split (%) 21.7% 44.2% 44.2% 20.0% 42.5% 42.5% 35.8% 35.8% 35.8% 35.8% 35.8% 35.8%
Yellow Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 15 15 1.0 15 15 15 15 15 15 15 15
Lead/Lag Llead Lag Lag Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None Min Min None Min Min Min Min Min Min Min Min
Act Effct Green (s) 9.0 224 224 8.1 19.7 19.7 9.2 9.2 9.2 9.2
Actuated g/C Ratio 0.18 051 051 0.16 045 045 0.21 0.21 0.21 0.21
v/c Ratio 0.23 057 0.09 0.12 052 o0.07 0.17 0.03 0.01 o0.01
Control Delay 20.2 12.0 32 21.0 133 3.9 19.0 11.0 175 13.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.2 12.0 32 21.0 133 3.9 19.0 11.0 175 13.0
LOS C B A C B A B B B B
Approach Delay 11.9 12.9 17.9 15.6

2013 Combined Conditions - AM Peak Hour Synchro 6 Report
Appendix F : Traffic Analysis Output Reports 8/22/2008
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CMRR Pajarito Corridor Traffic Impact Analysis
1: Pajarito & TA-64

Lanes, Volumes, Timings

O 2 2 e N |
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT

A 4
NBR _SBL SBT SBR

Approach LOS B B B

Intersection Summary

B

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 44

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.57

Intersection Signal Delay: 12.6 Intersection LOS: B
Intersection Capacity Utilization 51.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases: 1: Pajarito & TA-64
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2013 Combined Conditions - AM Peak Hour
Appendix F : Traffic Analysis Output Reports
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CMRR Pajarito Corridor Traffic Impact Analysis

2: Pajarito & Pecos Lanes, Volumes, Timings
T Y
Lane Group EBL EBT WBT WBR SBL SBR 28
Lane Configurations b 4 4 i | i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 465 540 0 210
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Satd. Flow (prot) 1770 1863 1863 1583 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 1863 1863 1583 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 386 85
Link Speed (mph) 45 45 25
Link Distance (ft) 530 884 370
Travel Time (S) 8.0 134 10.1
Volume (vph) 199 299 399 355 32 78

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Lane Group Flow (vph) 216 325 434 386 35 85

Turn Type Prot Perm custom
Protected Phases 5 2 6 3 7 8
Permitted Phases 6

Detector Phases 5 2 6 6 3 7
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.0
Minimum Split (s) 9.0 30.0 30.0 30.0 9.0 9.0 30.0
Total Split (s) 190 510 320 320 390 9.0 30.0
Total Split (%) 21.1% 56.7% 35.6% 35.6% 43.3% 10.0% 33%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 0.5
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None Min Min  Ped
Act Effct Green (s) 143 437 254 254 351 5.0
Actuated g/C Ratio 0.16 050 0.29 0.29 040 0.06

v/c Ratio 0.74 035 080 052 0.05 0.49
Control Delay 52.2 14.0 405 55 174 204
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 52.2 14.0 405 55 174 204

LOS D B D A B C
Approach Delay 29.3 24.0 19.6

2013 Combined Conditions - AM Peak Hour Synchro 6 Report
Appendix F : Traffic Analysis Output Reports 8/22/2008
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CMRR Pajarito Corridor Traffic Impact Analysis

2: Pajarito & Pecos Lanes, Volumes, Timings
e - A w4

Lane Group EBL EBT WBT WBR SBL SBR o8

Approach LOS C C B

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 86.9

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.80

Intersection Signal Delay: 25.6 Intersection LOS: C
Intersection Capacity Utilization 46.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  2: Pajarito & Pecos

— 52 > 53

FIE | 3 |
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CMRR Pajarito Corridor Traffic Impact Analysis

3: Pajarito & Lubbock Lanes, Volumes, Timings
— Ty « TN ~
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 i b 4 | i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 560 200 0 0
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 9 15 15 9
Satd. Flow (prot) 1863 1583 1770 1863 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1863 1583 1770 1863 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 147 1
Link Speed (mph) 45 45 25
Link Distance (ft) 884 520 190
Travel Time (S) 13.4 7.9 5.2
Volume (vph) 194 135 222 747 17 1

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Lane Group Flow (vph) 211 147 241 812 18 1
Turn Type Perm  Prot custom
Protected Phases 2 1 6 3 7
Permitted Phases 2

Detector Phases 2 2 1 6 3 7
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 30.0 30.0 9.0 30.0 30.0 30.0
Total Split (s) 30.0 30.0 10.0 40.0 30.0 30.0
Total Split (%) 42.9% 42.9% 14.3% 57.1% 42.9% 42.9%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lag Lead

Lead-Lag Optimize?

Recall Mode None None None None Min Min
Act Effct Green (s) 16.9 16.9 89 264 8.3 8.3
Actuated g/C Ratio 0.37 037 021 061 019 0.19
v/c Ratio 0.30 0.22 065 0.71 0.05 0.00
Control Delay 10.0 26 383 94 182 15.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.0 26 383 94 182 15.0
LOS A A D A B B
Approach Delay 7.0 16.0 18.0

2013 Combined Conditions - AM Peak Hour Synchro 6 Report
Appendix F : Traffic Analysis Output Reports 8/22/2008
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CMRR Pajarito Corridor Traffic Impact Analysis

3: Pajarito & Lubbock Lanes, Volumes, Timings
—- v TN ”~

Lane Group EBT EBR WBL WBT NBL NBR

Approach LOS A B B

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 43

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 13.8 Intersection LOS: B
Intersection Capacity Utilization 50.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  3: Pajarito & Lubbock
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CMRR Pajarito Corridor Traffic Impact Analysis

4: Pajarito & Puye

HCM Unsignalized Intersection Capacity Analysis

T Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations b 4 4 i | i
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 50 285 780 49 4 40
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 54 310 848 53 4 43
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type None
Median storage veh)
Upstream signal (ft) 686
pX, platoon unblocked
vC, conflicting volume 848 1266 848
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 848 1266 848
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 93 97 88
cM capacity (veh/h) 790 174 361
Direction, Lane # EB1 EB2 WB1 WB2 SB1
Volume Total 54 310 848 53 48
Volume Left 54 0 0 0 4
Volume Right 0 0 0 53 43
cSH 790 1700 1700 1700 397
Volume to Capacity 0.07 0.18 050 0.03 0.12
Queue Length 95th (ft) 6 0 0 0 10
Control Delay (s) 9.9 0.0 0.0 0.0 17.2
Lane LOS A C
Approach Delay (s) 15 0.0 17.2
Approach LOS C
Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 51.6% ICU Level of Service
Analysis Period (min) 15

2013 Combined Conditions - AM Peak Hour
Appendix F : Traffic Analysis Output Reports

Wilson & Company
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CMRR Pajarito Corridor Traffic Impact Analysis

5: Pajarito & TA-46

HCM Unsignalized Intersection Capacity Analysis

T Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations b 4 4 i | i
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 71 95 904 160 5 31
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 77 103 983 174 5 34
Pedestrians 1
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1158 1241 984
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1158 1241 984
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 87 97 89
cM capacity (veh/h) 603 168 301
Direction, Lane # EB1 EB2 WB1 WB2 SB1 SB2
Volume Total 77 103 983 174 5 34
Volume Left 77 0 0 0 5 0
Volume Right 0 0 0 174 0 34
cSH 603 1700 1700 1700 168 301
Volume to Capacity 0.13 0.06 058 0.10 0.03 0.11
Queue Length 95th (ft) 11 0 0 0 2 9
Control Delay (s) 11.8 0.0 0.0 00 271 184
Lane LOS B D C
Approach Delay (s) 5.1 0.0 19.6
Approach LOS C
Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 64.8% ICU Level of Service
Analysis Period (min) 15

2013 Combined Conditions - AM Peak Hour
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CMRR Pajarito Corridor Traffic Impact Analysis

6: Internal road & TA-46 HCM Unsignalized Intersection Capacity Analysis
Y N Y N R S R

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & & & &

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 20 7 0 0 94 110 25 0 8 0

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 0 0 22 8 0 0 102 120 27 0 9 0

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 22 8 249 9

Volume Left (vph) 0 8 102 0

Volume Right (vph) 22 0 27 0

Hadj (s) -0.57 0.23 0.05 0.03

Departure Headway (s) 3.9 4.7 4.0 4.2
Degree Utilization, x 0.02 0.01 0.28 0.01

Capacity (veh/h) 863 711 880 832

Control Delay (s) 7.0 7.8 8.6 7.3

Approach Delay (s) 7.0 7.8 8.6 7.3

Approach LOS A A A A

Intersection Summary

Delay 8.4

HCM Level of Service A

Intersection Capacity Utilization 31.7% ICU Level of Service A

Analysis Period (min) 15

2013 Combined Conditions - AM Peak Hour Synchro 6 Report
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CMRR Pajarito Corridor Traffic Impact Analysis

7: Pajarito & HCM Unsignalized Intersection Capacity Analysis
T Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations b 4 3 b

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 24 494 473 4 4 24

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 26 537 514 4 4 26

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 530

pX, platoon unblocked  0.78 0.78 0.78

vC, conflicting volume 518 1105 516

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 382 1135 380

tC, single (s) 5.1 7.4 7.2

tC, 2 stage (s)

tF (s) 3.1 4.4 4.2

p0 queue free % 96 96 93

cM capacity (veh/h) 618 110 387

Direction, Lane # EB1 EB2 WB1 SB1

Volume Total 26 537 518 30

Volume Left 26 0 0 4

Volume Right 0 0 4 26

cSH 618 1700 1700 284

Volume to Capacity 0.04 032 030 0.11

Queue Length 95th (ft) 3 0 0 9

Control Delay (s) 111 0.0 0.0 19.2

Lane LOS B C

Approach Delay (s) 0.5 0.0 19.2

Approach LOS C

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 36.0% ICU Level of Service

Analysis Period (min) 15

2013 Combined Conditions - AM Peak Hour
Appendix F : Traffic Analysis Output Reports
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CMRR Pajarito Corridor Traffic Impact Analysis

1: Pajarito & TA-64 Lanes, Volumes, Timings
) T N S N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 i b 4 i 4 i 4 i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 250 250 210 210 0 130 0 50
Storage Lanes 1 1 1 1 0 1 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 0 1770 1583 0 1770 1583
FIt Permitted 0.950 0.950 0.733 0.738
Satd. Flow (perm) 1770 1863 1583 1770 1863 1583 0 1365 1583 0 1375 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 22 4 17 53
Link Speed (mph) 45 45 30 30
Link Distance (ft) 480 2869 235 228
Travel Time (S) 7.3 43.5 5.3 5.2
Volume (vph) 4 321 20 3 488 4 28 0 16 34 0 49

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Lane Group Flow (vph) 4 349 22 3 530 4 0 30 17 0 37 53
Turn Type Prot Perm  Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 8 4 4
Detector Phases 5 2 2 1 6 6 8 8 8 4 4 4
Minimum Initial (s) 70 150 15.0 70 150 15.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 130 225 225 120 225 225 215 215 215 215 215 215
Total Split (s) 130 265 265 120 255 255 215 215 215 215 215 215
Total Split (%) 21.7% 44.2% 44.2% 20.0% 42.5% 42.5% 35.8% 35.8% 35.8% 35.8% 35.8% 35.8%
Yellow Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 15 15 1.0 15 15 15 15 15 15 15 15
Lead/Lag Llead Lag Lag Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None Min Min None Min Min Min Min Min Min Min Min
Act Effct Green (s) 9.0 195 195 80 194 194 8.9 8.9 8.9 8.9
Actuated g/C Ratio 0.18 051 051 017 051 o051 0.23 0.23 0.23 0.23
v/c Ratio 0.01 037 0.03 0.01 0.56 0.00 0.09 0.04 0.12 0.13
Control Delay 17.8 8.1 3.8 183 10.9 5.2 154 9.1 155 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.8 8.1 3.8 183 10.9 5.2 154 9.1 155 7.0
LOS B A A B B A B A B A
Approach Delay 8.0 10.9 131 105

2013 Combined Conditions - PM Peak Hour Synchro 6 Report
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CMRR Pajarito Corridor Traffic Impact Analysis
1: Pajarito & TA-64

Lanes, Volumes, Timings

O 2 2 e N |
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT

A 4
NBR _SBL SBT SBR

Approach LOS A B B

Intersection Summary

B

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 38.4

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.56

Intersection Signal Delay: 9.9 Intersection LOS: A
Intersection Capacity Utilization 47.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases: 1: Pajarito & TA-64
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CMRR Pajarito Corridor Traffic Impact Analysis

2: Pajarito & Pecos Lanes, Volumes, Timings
T Y
Lane Group EBL EBT WBT WBR SBL SBR 28
Lane Configurations b 4 4 i | i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 465 540 0 210
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Satd. Flow (prot) 1770 1863 1863 1583 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 1863 1863 1583 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 29 182
Link Speed (mph) 45 45 25
Link Distance (ft) 530 884 370
Travel Time (S) 8.0 134 10.1
Volume (vph) 94 278 267 27 208 167

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Lane Group Flow (vph) 102 302 290 29 226 182

Turn Type Prot Perm custom
Protected Phases 5 2 6 3 7 8
Permitted Phases 6

Detector Phases 5 2 6 6 3 7
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.0
Minimum Split (s) 9.0 30.0 30.0 30.0 9.0 9.0 30.0
Total Split (s) 100 410 310 310 390 9.0 30.0
Total Split (%) 12.5% 51.3% 38.8% 38.8% 48.8% 11.3% 38%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 0.5
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None Min Min  Ped
Act Effct Green (s) 6.0 251 175 175 35.6 5.1
Actuated g/C Ratio 0.08 036 0.25 0.25 0.52 0.07

v/c Ratio 0.68 044 061 0.07 0.25 0.64
Control Delay 579 179 28.9 80 123 179
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 57.9 179 28.9 80 123 179

LOS E B C A B B
Approach Delay 28.0 27.0 14.8

2013 Combined Conditions - PM Peak Hour Synchro 6 Report
Appendix F : Traffic Analysis Output Reports 8/22/2008

Wilson & Company



CMRR Pajarito Corridor Traffic Impact Analysis

2: Pajarito & Pecos Lanes, Volumes, Timings
e - A w4

Lane Group EBL EBT WBT WBR SBL SBR o8

Approach LOS C C B

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 68.9

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 22.9 Intersection LOS: C
Intersection Capacity Utilization 40.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  2: Pajarito & Pecos

— 52 ™ 43

415 | 3 |

A &5 Ml a2 kR Jufs] J‘J @7

0s | s [ 305 I as |

2013 Combined Conditions - PM Peak Hour Synchro 6 Report
Appendix F : Traffic Analysis Output Reports 8/22/2008

Wilson & Company



CMRR Pajarito Corridor Traffic Impact Analysis
3: Pajarito & Lubbock

Lanes, Volumes, Timings

— Ty « TN ~
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 i b 4 | i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 560 200 0 0
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 9 15 15 9
Satd. Flow (prot) 1863 1583 1770 1863 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1863 1583 1770 1863 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 27 178
Link Speed (mph) 45 45 25
Link Distance (ft) 884 520 190
Travel Time (S) 13.4 7.9 5.2
Volume (vph) 434 25 1 224 99 164
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 0.92
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Lane Group Flow (vph) 472 27 1 243 108 178
Turn Type Perm  Prot custom
Protected Phases 2 1 6 3 7
Permitted Phases 2
Detector Phases 2 2 1 6 3 7
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 30.0 30.0 9.0 30.0 30.0 30.0
Total Split (s) 31.0 31.0 9.0 400 30.0 30.0
Total Split (%) 44.3% 44.3% 12.9% 57.1% 42.9% 42.9%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None None None None  Min Min
Act Effct Green (s) 164 164 52 175 100 10.0
Actuated g/C Ratio 045 045 0.12 048 0.28 0.28
v/c Ratio 0.56 0.04 0.00 0.27 0.22 0.31
Control Delay 10.8 36 220 6.0 144 5.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.8 36 220 6.0 144 5.1
LOS B A C A B A
Approach Delay 10.5 6.0 8.6

2013 Combined Conditions - PM Peak Hour
Appendix F : Traffic Analysis Output Reports

Wilson & Company

Synchro 6 Report
8/22/2008



CMRR Pajarito Corridor Traffic Impact Analysis

3: Pajarito & Lubbock Lanes, Volumes, Timings
—- v TN ”~

Lane Group EBT EBR WBL WBT NBL NBR

Approach LOS B A A

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 36.2

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.56

Intersection Signal Delay: 8.9 Intersection LOS: A
Intersection Capacity Utilization 39.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  3: Pajarito & Lubbock

¥ g — g2 N\ 3

93 | ils | Al s |

M =1

05 [ i0s |
2013 Combined Conditions - PM Peak Hour Synchro 6 Report
Appendix F : Traffic Analysis Output Reports 8/22/2008

Wilson & Company



CMRR Pajarito Corridor Traffic Impact Analysis

4: Pajarito & Puye

HCM Unsignalized Intersection Capacity Analysis

T Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations b 4 4 i | i
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 28 636 179 3 47 66
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 30 691 195 3 51 72
Pedestrians 1 1
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh) 5
Median type None
Median storage veh)
Upstream signal (ft) 686
pX, platoon unblocked 0.82
vC, conflicting volume 196 948 197
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 196 936 197
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 78 91
cM capacity (veh/h) 1376 236 843
Direction, Lane # EB1 EB2 WB1 WB2 SB1
Volume Total 30 691 195 3 123
Volume Left 30 0 0 0 51
Volume Right 0 0 0 3 72
cSH 1376 1700 1700 1700 568
Volume to Capacity 0.02 041 0.11 0.00 0.22
Queue Length 95th (ft) 2 0 0 0 20
Control Delay (s) 7.7 0.0 0.0 0.0 1538
Lane LOS A C
Approach Delay (s) 0.3 0.0 15.8
Approach LOS C
Intersection Summary
Average Delay 2.1
Intersection Capacity Utilization 43.8% ICU Level of Service
Analysis Period (min) 15

2013 Combined Conditions - PM Peak Hour
Appendix F : Traffic Analysis Output Reports

Wilson & Company

Synchro 6 Report
8/22/2008



CMRR Pajarito Corridor Traffic Impact Analysis

5: Pajarito & TA-46

HCM Unsignalized Intersection Capacity Analysis

T Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations b 4 4 i | i
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 50 611 99 16 117 75
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 54 664 108 17 127 82
Pedestrians 1
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 126 881 109
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 126 881 109
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 96 58 91
cM capacity (veh/h) 1459 305 944
Direction, Lane # EB1 EB2 WB1 WB2 SB1 SB2
Volume Total 54 664 108 17 127 82
Volume Left 54 0 0 0 127 0
Volume Right 0 0 0 17 0 82
cSH 1459 1700 1700 1700 305 944
Volume to Capacity 0.04 039 0.06 0.01 042 0.09
Queue Length 95th (ft) 3 0 0 0 49 7
Control Delay (s) 7.6 0.0 0.0 0.0 25.0 9.2
Lane LOS A C A
Approach Delay (s) 0.6 0.0 18.8
Approach LOS C
Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 45.3% ICU Level of Service
Analysis Period (min) 15

2013 Combined Conditions - PM Peak Hour
Appendix F : Traffic Analysis Output Reports

Wilson & Company

Synchro 6 Report
8/22/2008



CMRR Pajarito Corridor Traffic Impact Analysis

6: Internal road & TA-46 HCM Unsignalized Intersection Capacity Analysis
Y N Y N R S R

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & & & &

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 89 15 0 0 23 31 4 0 87 2

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 0 0 97 16 0 0 25 34 4 0 95 2

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 97 16 63 97

Volume Left (vph) 0 16 25 0

Volume Right (vph) 97 0 4 2

Hadj (s) -0.57 0.23 0.07 0.02

Departure Headway (s) 3.7 4.6 4.3 4.2
Degree Utilization, x 0.10 0.02 0.08 0.11

Capacity (veh/h) 927 741 804 828

Control Delay (s) 7.1 7.7 7.6 7.7

Approach Delay (s) 7.1 7.7 7.6 7.7

Approach LOS A A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 24.0% ICU Level of Service A

Analysis Period (min) 15

2013 Combined Conditions - PM Peak Hour Synchro 6 Report
Appendix F : Traffic Analysis Output Reports 8/22/2008

Wilson & Company



CMRR Pajarito Corridor Traffic Impact Analysis

7: Pajarito & HCM Unsignalized Intersection Capacity Analysis
T Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations b 4 3 b

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 24 368 430 4 4 24

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 26 400 467 4 4 26

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 530

pX, platoon unblocked  0.86 0.86 0.86

vC, conflicting volume 472 922 470

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 389 909 386

tC, single (s) 5.1 7.4 7.2

tC, 2 stage (s)

tF (s) 3.1 4.4 4.2

p0 queue free % 96 97 94

cM capacity (veh/h) 681 174 425

Direction, Lane # EB1 EB2 WB1 SB1

Volume Total 26 400 472 30

Volume Left 26 0 0 4

Volume Right 0 0 4 26

cSH 681 1700 1700 352

Volume to Capacity 0.04 0.24 0.28 0.09

Queue Length 95th (ft) 3 0 0 7

Control Delay (s) 10.5 0.0 0.0 16.2

Lane LOS B C

Approach Delay (s) 0.6 0.0 16.2

Approach LOS C

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 32.9% ICU Level of Service

Analysis Period (min) 15

2013 Combined Conditions - PM Peak Hour
Appendix F : Traffic Analysis Output Reports

Wilson & Company

Synchro 6 Report
8/22/2008



CMRR Pajarito Corridor Traffic Impact Analysis
15: Pajarito & New TA-46 Entrance

HCM Unsignalized Intersection Capacity Analysis

T Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations b 4 4 i | i
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 16 226 810 51 0 0
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 17 246 880 55 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 936 1161 880
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 936 1161 880
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 100 100
cM capacity (veh/h) 732 211 346
Direction, Lane # EB1 EB2 WB1 WB2 SB1 SB2
Volume Total 17 246 880 55 0 0
Volume Left 17 0 0 0 0 0
Volume Right 0 0 0 55 0 0
cSH 732 1700 1700 1700 1700 1700
Volume to Capacity 0.02 0.14 052 0.03 0.00 0.00
Queue Length 95th (ft) 2 0 0 0 0 0
Control Delay (s) 10.0 0.0 0.0 0.0 0.0 0.0
Lane LOS B A A
Approach Delay (s) 0.7 0.0 0.0
Approach LOS A
Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 46.0% ICU Level of Service
Analysis Period (min) 15

Year 2009 Conditions - AM Peak Hour

Appendix F: Traffic Analysis Output Reports

Wilson & Company

Synchro 6 Report
9/30/2008



CMRR Pajarito Corridor Traffic Impact Analysis

15: Pajarito & New TA-46 Entrance

HCM Unsignalized Intersection Capacity Analysis

T Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations b 4 4 i | i
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 0 647 154 0 51 16
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 0 703 167 0 55 17
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 167 871 167
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 167 871 167
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 83 98
cM capacity (veh/h) 1410 322 877
Direction, Lane # EB1 EB2 WB1 WB2 SB1 SB2
Volume Total 0 703 167 0 55 17
Volume Left 0 0 0 0 55 0
Volume Right 0 0 0 0 0 17
cSH 1700 1700 1700 1700 322 877
Volume to Capacity 0.00 041 0.10 0.00 0.17 0.02
Queue Length 95th (ft) 0 0 0 0 15 2
Control Delay (s) 0.0 0.0 0.0 0.0 185 9.2
Lane LOS C A
Approach Delay (s) 0.0 0.0 16.3
Approach LOS C
Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 44.1% ICU Level of Service
Analysis Period (min) 15

Year 2009 Conditions - PM Peak Hour
Appendix F: Traffic Analysis Output Reports

Wilson & Company

Synchro 6 Report
9/30/2008



CMRR Pajarito Corridor Traffic Impact Analysis
15: Pajarito & New TA-46 Entrance

HCM Unsignalized Intersection Capacity Analysis

T Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations b 4 4 i | i
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 21 268 827 66 1 2
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 23 291 899 72 1 2
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 971 1236 899
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 971 1236 899
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 99 99
cM capacity (veh/h) 710 188 338
Direction, Lane # EB1 EB2 WB1 WB2 SB1 SB2
Volume Total 23 291 899 72 1 2
Volume Left 23 0 0 0 1 0
Volume Right 0 0 0 72 0 2
cSH 710 1700 1700 1700 188 338
Volume to Capacity 0.03 0.17 053 0.04 0.01 0.01
Queue Length 95th (ft) 2 0 0 0 0 0
Control Delay (s) 10.2 0.0 0.0 0.0 242 157
Lane LOS B C C
Approach Delay (s) 0.7 0.0 18.6
Approach LOS C
Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 53.5% ICU Level of Service
Analysis Period (min) 15

Year 2013 Conditions - AM Peak Hour

Appendix F: Traffic Analysis Output Reports

Wilson & Company

Synchro 6 Report
9/30/2008



CMRR Pajarito Corridor Traffic Impact Analysis
15: Pajarito & New TA-46 Entrance

HCM Unsignalized Intersection Capacity Analysis

T Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations b 4 4 i | i
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 2 681 173 1 66 21
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 2 740 188 1 72 23
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 189 933 188
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 189 933 188
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 76 97
cM capacity (veh/h) 1385 295 854
Direction, Lane # EB1 EB2 WB1 WB2 SB1 SB2
Volume Total 2 740 188 1 72 23
Volume Left 2 0 0 0 72 0
Volume Right 0 0 0 1 0 23
cSH 1385 1700 1700 1700 295 854
Volume to Capacity 0.00 044 0.112 0.00 0.24 0.03
Queue Length 95th (ft) 0 0 0 0 23 2
Control Delay (s) 7.6 0.0 0.0 0.0 211 9.3
Lane LOS A C A
Approach Delay (s) 0.0 0.0 18.2
Approach LOS C
Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 46.2% ICU Level of Service
Analysis Period (min) 15

Year 2013 Conditions - PM Peak Hour

Appendix F: Traffic Analysis Output Reports

Wilson & Company

Synchro 6 Report
9/30/2008



Appendix G

Recommendation Construction Costs



PAJARITO ROADWAY IMPROVEMENTS

ITEM ID EST. UNIT
NO. ITEM DESCRIPTION UNIT QUANTITY PRICE AMOUNT
CONSTRUCTION ENGINEERING
603xxx ISWPPP PLAN AND MANAGEMENT LS I $15.000.060 $15.000.00
618000 |TRAFFIC CONTROL MANAGEMENT LS 1 $37.600.00 $37.600.00
621000 JCONSTRUCTION MOBILIZATION LS | $94.000.00 $94.000.00
801000 |CONSTRUCTION STAKING LS 1 $28.200.00 $28.200.00
ROADWAY IMPROVEMENTS -
201000 |SITE CLEARING & GRUBBING, COMPLETE LS 1 $4.600.00 $4.600.00
20xxxx |[EARTHWORE LS 1 $27.500.00 $27.500.00
207000 |SUBGRADE PREP, 8" SY 6.850.00 $1.50 $10.275.00
304015 |BASE COURSE, 6" SY 6.850.00 $15.00 $102.750.00
402375 176-22 PG GRADED ASPHALT MTL TON 107.00 $900.00 $96.360.00
402460 {HYDRATED LIME TON 32.00 $150.00 $4.800.00
407000 IASPHALT MATERIAL FOR TACK COAT TON 3.00 $900.00 $2.700.00
408100 {PRIME COAT MATERIAL TON 12.00 $900.00 $10.800.00
423240 [HMA SP 111 TON 2 100.00 3$90.00 $189.000.00
PERMANENT SIGNING & STRIPING LS i $12.600.00 $12.600.00
ROADWAY IMPROVEMENTS -
201000 [SITE CLEARING & GRUBBING, COMPLETE LS | $8.000.00 $8.006.00
20xxx |[EARTHWORK LS 1 $24.200.00 $24.206.00
207000 [SUBGRADE PREP, 8" SY 6.550.00 $1.50 $9.825 00
304000 |BASE COURSE, 6" SY 6.550.00 351500 $98.250.00
402375 |76-22 PG GRADED ASPHALT MTL TON 103.00 $900.00 $92.706.00
402460 {HYDRATED LIME TON 31,00 $150.00 $4.650.00
407000 [ASPHALT MATERIAL FOR TACK COAT TON 3.00 $900.00 $2.700.00
408100 {PRIME COAT MATERIAL TON 12.00 $900.00 $10.800.00
423240 tTHMA SP 111 TON 2.010.00 $90.00 $180.900.00
DRAINAGE LS 1 $25.000.00 $25.000.00
PERMANENT SIGNING & STRIPING LS i $12.900.00 $12.900.00
Assumptions: 5 1/2" HMA over 6" base course
SUBTOTAL - CONSTRUCTION ENGINEERING $174.800 .00
SUBTOTAL - RECOMMENDATION 1 $461,32500
SUBTOTAL - RECOMMENDAT!ON 2 $469,925 .00
SUBTOTALS $1,106,050.00
ENGINEERING AND SURVEY @ 15% $165,907.50
CONTINGENCY @ 35% $387,117.50
TOTAL $1,659,075.00
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Appendix H

Reference Documents
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CHAPTER SEVEN

SPEED-CHANGE LANES
Section 17

Overview

Conflicts are created along state highways wherever driveways, intersecfions and other access
points are infroduced. These conflicts involve traffic traveling on the highway and traffic tuming
into and out of an access. To reduce conflicts at access points, right-tum and left-turm speed-
change lanes are used. Speed-change lanes provide a separate facility for turning vehicles to
decelerate or accelerate and fo queue while waiting to tum. As a resull, speed-change lanes
minimize the interference between through traffic and turning traffic along the highway creating
a safe environment for the traveling public. This chapter defines the criteria for determining
when speed-change lanes are required or should be considered at existing or proposed access
points along the state highway system.

17, SPEED-CHANGE LANE REQUIREMENTS:

A. Purpose: Speed-change lanes supplement the basic number of lanes provided on a
roadway to facilitate movements to and from the roadway at access points. Their
function is to minimize interference with through traffic and to reduce the conflict
potential associated with motorists exiting or entering a highway facility. This section
defines the criteria for determining where speed-change lanes are required along
non-access controlled and controlled-access state highways that provide access via
at-grade intersections. Application guidelines for speed-change lanes on controfled-
access interstate highways and freeways, which provide access exclusively by grade-
separated interchanges, are also provided; however, specific criteria for speed-change
lanes on grade-separated highway facilities are not explicitly defined in this manual
(see Sub-Section 17.C). Design specifications for speed-change lanes are provided in
Sub-Section 18 K.

B. State Highways with At-Grade Intersections: At-grade intersections are provided
along state highways in access categories UPA, RPA, UMA, RMA, UCOL and RCOL.
At unsignalized at-grade intersections, four types of speed-change lanes are used
including left-turn deceleration lanes, right-turn deceleration lanes, left-turn acceleration
lanes, and right-turn acceleration lanes. At signalized at-grade intersections, three types
of speed-change lanes are used including exclusive left-turn lanes, exclusive right-turn
lanes, and right-turn acceleration lanes.

(D Schematic Illustrations: Hlustrations of lefi-turn and right-turn speed-change
lanes are provided in Appendix E. The illustrations show the design components
of the speed-change lanes with references to pertinent sections of the manual.

(2) DPresign Period: The need for speed-change lanes should be assessed using the
design hour traffic volumes derived for the traffic study implementation year
with the proposed development, or based on the future year traffic forecasts
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3)

4

developed for a highway improvement project. The analysis years for traffic
analysis are defined in Paragraphs 16.1).3.d,, 16.E.3.d., and 16.E.3.e.

General Criteria:

{a) Speed-change lanes may be required by the NMSHTD at unsignalized or
signalized access points where specific public safety and traffic
operations concerns are identified and documented. Factors to be
considered include traffic volume, highway speed, highway type (two-
lane or multi-lane), level of service, commercial truck percentage, sight
distance conditions, the influence of nearby access as well as any other
pertinent site-specific issues.

(b) Left-turn acceleration and deceleration lanes should not overlap.
Preference should be given to the lefi-turn deceleration lane. Alternative
treatments to providing a left-turn acceleration lane may be considered
when this situation arises such as providing traffic signal control or
restricting the left-turn movement from the cross street. Alternative
treatments require approval by the Department.

(c) ‘Where two access points have right-turn speed-change lanes that overlap,
or are in close proximity but do not overlap, a continuous ingress/egress
lane may be established between the access points to improve roadway
consistency, safety, and to maintain readway edge continuity. An
illustration of a typical ingress/egress lane application is provided in
Appendix E.

(d) if the design of an access facility crosses two different speed zones, the
speed-change lane design should be based upon the applicable speed
limit. The applicable speed for a deceleration lane is the posted speed
limit at the beginning of the deceleration lane. The applicable speed for
an acceleration lane is the posted speed limit at the end of the
acceleration lane.

(e) Acceleration lanes should only be used where sufficient acceleration
length can be provided. Sufficient acceleration length is provided when
the design vehicle is able to reach a speed within 10 mph of the posted
speed on the highway.

H On multi-lane highways, the directional hourly traffic volume, or
directional split, should be determined based on actual traffic count data.
It may be assumed that traffic is equally divided among the mainline
travel lanes when traffic count data are not available.

Unsignalized Intersections: Speed-change lanes are provided at unsignalized at-
grade intersections to minimize the speed differential between vehicles traveling
along a roadway and vehicles entering or exiting a roadway. In addition to the
location of the roadway (urban or rurat), the three primary factors used to
determine the need for a speed-change lane at an unsignalized at-grade access are
highway travel speed, directional traffic volume per lane, and turning traffic

Section 17
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volume. Sight distance conditions, level of service, and roadway geometry
should also be examined when determining the need for speed-change lanes as
specified under Paragraph 17.B.3, General Criteria.

(2)

(b)

Urban Versus Rural Conditions: For state highways which provide at-
grade access, the criteria for determining the need for speed change lanes
is defined separately for urban highways and rural highways. The
criteria should be applied to New Mexico highways according to the
Access Categorization System defined in Section 10.

Urban Cenditions: The need for speed-change lanes on highways in
Access Categories UPA, UMA and UCOL is based on the criteria
established for urban conditions.

i

i.

iii.

iv.

Left-turn Deceleration Lanes:

- Urban Two-lane Highways: Left-turn deceleration lanes should
be provided on urban two-lane highways based on the criteria
stated in Table 17.B-1.

- Urban Multi-lane Highways: Left-turn deceleration lanes should
be provided on urban multi-lane highways based on the criteria
stated in Table 17.B-2,

Right-turn Deceleration Lanes:

- Urban Two-lane Highways: Right-turn deceleration lanes
should be provided on urban two-lane highways based on the
criteria provided in Table 17.B-1.

- Urban Multi-lane Highways: Right-turn deceleration lanes
should be provided on urban multi-lane highways based on the
criteria provided in Table 17.B-2.

Right-turn Acceleration Lanes: Right-turn acceleration lanes may
be required at unsignalized at-grade access points on urban two-lane
and multi-lane state highways with posted speed limits greater than
40 mph where an acceleration lane is necessary for public safety and
traffic operations based upon site and roadway specific conditions.

Left-turn Acceleration Lanes: Lefi-turn acceleration lanes may be
required at unsignalized at-grade access points on urban two-lane
and multi-lane state highways with posted speed limits greater than
45 mph where an acceleration lane is necessary for public safety and
traffic operations based upon site and roadway specific conditions.
The acceleration lane must not interfere with lefi-turn movements to
any other access.

Section 17

=72~ Revision. September 2001



State Access Management Manual Chapter 7

Tabie 17.B-1
Criteria for Deceleration Lanes on
URBAN TWO-LANE HIGHWAYS
LEFT-TURN DECELERATION LANE RIGHT-TURN DECELERATION LANE
Turning Minimum Directional Volume in the Minimum Directional Volume in the
Volume ’ Through Lane (vphpl) z Through Lane (vphpl} z
(vph) <30mph | 35tw45mph | 45t055mph | <30mph | 35t040 mph | 45 to 55 mph
<5 Not Required | Not Required | Not Required | Not Reguired | Not Reguired | Not Required
5 510 450 330 1,080 610 360
10 390 330 210 700 400 240
15 320 250 150 500 280 170
20 270 200 120 380 210 140
25 230 160 100 300 180 120
30 200 130 Required 250 160 110
35 170 110 Required 220 150 100
40 150 Required Required 200 140 Required
45 130 Required Required 190 Required Required
=46 Required Required Required Required Required Required
Left-turn Deceleration Lanes are Required Rigit-turn Deceleration Lanes are Required
on Urban Two-lane Highways for the on Urban Two-lane Highways for the
Jollowing Left-turn Volumes: Sollowing Right-turn Volumes:
» <30 mph:46 vph or more » <30 mph : 46 vph or more
+ 35 to 40 mph : 36 vph or more « 35 to 40 mph : 41 vph or more
« 45 t0 55 mph : 26 vph or more » 45 to 55 mph: 36 vph or more
Notes
i Use linear interpolation for turning volumes between 5 and 45 vph
2 The directional volume in the through lane includes through vehicles and turning vehicles
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Tahle 17.B-2
Criteria for Deceleration Lanes on
UrBAN MULTI-LANE HIGHWAYS
LEFT-TURN DECELERATION LANE RIGHT-TURN DECELERATION LANE
Turning Minimum Volume in the Adjacent Minimum Velume in the Adjacent
Volume ! Through Lane (vphpl) : Through Lane (vphpl) ?
(vph) <30mph | 35t040mph | 45to55mph | <30 mph | 35to40mph | 45to 55 mph
<5 Not Required | Not Required | Not Reguired { Not Required | Not Required | Not Required
5 Not Required 4390 420 1,200 730 450
10 420 370 300 820 480 320
15 360 290 220 600 350 240
20 310 230 160 480 260 180
25 270 190 130 360 230 150
30 240 160 110 280 200 130
35 210 130 100 260 180 120
40 180 120 Required 240 170 110
45 160 110 Required 220 160 Required
50 140 Required Required 200 Required Required
55 120 Required Required 190 Required Required
=56 Required Required Required Required Required Required
Left-turn Deceleration Lanes are Required Right-turn Deceleration Lanes are Required
on Urban Mulii-lane Highways for the on Urban Multi-lane Highways for the
JSollowing Lefi-turn Volumnes: Jollowing Right-turn Volumes:
« £ 30 mph : 56 vph or more « <30 mph : 56 vph or more
» 3510 40 mph : 46 vph or more » 15 to 40 mph ; 46 vph or more
* 45to 55 mph : 36 vph or more « 45to 55 mph: 41 vph or more
Notes:
I Use linear interpolation for turning volumes between 5 and 55 vph
2. The volume in the adjacent through lane includes through vehicles and turning vehicles
Section 17 -74- Revision- September 2001
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)

(e)

Rural Conditions: The need for speed-change lanes on highways in
Access Categories RPA, RMA and RCOL is hased on the criteria
established for rural conditions.

i Left-turn Deceleration Lanes:

Rural Two-lane Highways: Left-turn deceleration lanes should
be provided on rural two-lane highways based on the criteria
provided in Table 17.B-3.

Rural Multi-lane Hishways: Lefi-turn deceleration lanes should
be provided on rural multi-lane highways based on the criteria
provided in Table 17.B-4.

ii. Right-turn Deceleration Lanes:

Rural Two-lane Highways: Right-turn deceleration lanes should
be provided on rural two-lane highways based on the criteria
provided in Table 17.B-5.

Rural Multi-lane Highways: Right-turn deceleration lanes
should be provided on rural multi-lane highways based on the
criteria provided in Table 17.B-6.

iii. Right-turn Acceleration Lanes: Right-turn acceleration lanes may
be required at unsignalized at-grade access points on rural two-lane
and multi-lane state highways with posted speed limits greater than
40 mph where an acceleration lane is necessary for public safety and
traffic operations based upon site and roadway specific conditions.

iv. Lefi-turn Acceleration Lanes: Left-turn acceleration lanes may be
required at unsignalized at-grade access points on rural two-lane and
multi-lane state highways with posted speed limits greater than 45
mph where an acceleration lane is necessary for public safety and
traffic operations based upon site and roadway specific conditions.
The acceleration lane must not interfere with left-turn movements to
any other access.

Signalized Intersections: Speed-change lanes are provided at signalized
intersections to improve intersection operational efficiency, to provide vehicle
storage area for lefi-turn and right-turn movements, to increase the capacity
(throughput) of the intersection, and to reduce incident potential. The lane
requirements at a signalized intersection should be based on intersection capacity
analysis, signal system progression analysis and actual field observations. The
proximity of adjacent signalized intersections should also be considered. Refer
to Section 15, Traffic Engineering Evaluation, for further information regarding
the operational characteristics, spacing requirements and analysis of signalized
intersections.

Section 17
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Table 17.B-3
Criteria for Left-turn Deceleration Lanes on

RURAL TWO-LANE HIGHWAYS

LEFT-TURN DECELERATION LANE
Leﬂ'T“rf‘ Minimum Directional Volume in Through Lane (vphpl) *
Volume
(vph) <30 mph 351040 mph | 45to 55 mph > 55 mph
<5 Not Required | Not Required | NotRequired | Not Required
3 400 220 120 80
10 240 140 80 40
15 160 100 60 Required
20 120 80 Required Required
25 100 Required Required Required
226 Required Required Required Required
Left-turn Deceleration Lanes are Required on Rural Two-lane
Highways for the following Left-turn Volumes:
= <30 mph : 26 vph or more
» 35to 40 mph: 21 vph or more
« 45t0 55 mph: 16 vph or more
s >55mph: 11 vph or more
Notes.

1. Use linear interpolation for lefi-turn volumes between 5 and 25 vph

2. The directional volume in the through lane includes through vehicles and
turning vehicles.

Section 17
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Table 17.B-4
Criteria for Left-turn Deceleration L.anes on

RuraL MuLTI-LANE HIGHWAYS

LEFT-TURN DECELERATION LANE

Left-Turn .. . . 2
Volume ! Minimum Volume in Adjacent Through Lane (vphpl)
(vph) £ 30 mph 35t040mph | 451055 mph > 55 mph
<5 Not Required | Not Required | Not Required | Not Required
5 450 310 210 130
10 310 220 130 90
15 240 160 100 70
20 190 130 80 Required
25 150 110 Required Required
30 130 Required Required Reguired
35 110 Required Required Required
=30 Required Required Required Required
Left-turn Deceleration Lanes are Required on Rural Multi-lane
Highways for the following Left-turn Volumes:
+ <30 mph: 36 vph or more
= 3510 40 mph : 26 vph or more
+ 451055 mph : 21 vph or more
« > 35mph: 16 vph or more
Notes:

I. Use linear interpolation for lefi-turn volumes between 5 and 35 vph

2 The volume in the adjacent through lane includes through vehicles and

turning vehicles.
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Table 17.B-5
Criteria for Right-Turn Deceleration Lanes on

RURAL TWO-LANE HIGHWAYS

RIGHT-TURN DECELERATION LANE

Right-Tugn Minimum Directional Velume in Through Lane (vphpl) 2
Volume
(vph) < 30 mph 351040 mph | 45to 55 mph > 35 mph
<5 Not Required | Not Required | Not Required | Not Required
5 800 480 270 160
10 430 280 170 110
15 290 180 110 80
20 200 140 80 70
25 170 120 80 Required
30 160 110 Required Required
231 Required Required Required Required
Right-turn Deceleration Lanes are Required on Rural Two-lane
Hivhways for the following Right-turn Volumes:
* <30 mph:31 vph or more
« 351040 mph: 31 vphor more
« 45t0 55 mph : 26 vph or more
+ >55mph: 21 vph or more
Notes:

1. Use linear interpolation for lefi-turn volumes between 5 and 30 vph

2 The directional volume in the through lane includes through vehicles and
turning vehicles
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Table 17.B-6

Criteria for Right-Turn Deceleration Lanes on
RURAL MULTI-LANE HIGHWAYS

RIGHT-TURN DECELERATION LANE

Right-Turln Minimum Velume in Adjacent Through Lane (vphpl)*
Yeolume
(vph) < 30 mph 351040 mph | 45to 55 mph > 55 mph
<5 Not Required | Not Required | Not Required | Not Required
5 910 520 310 180
10 520 330 200 130
15 370 220 140 100
20 270 170 110 920
25 220 140 100 Required
30 200 130 90 Required
35 180 120 Required Required
236 Required Required Required Required
Right-turn Deceleration Lanes are Required on Rural Multi-lane
Higlways for the following Right-turn Volumes:
» <30 mph : 36 vph or more
« 351040 mph : 36 vph or more
» 45to 55 mph : 31 vph or more
v > 55 myph : 21 vph or more
Notes:

1. Use linear interpolation for left-turn volumes betsween 5 and 35 vph

2 The volume in the adjacent through lane includes through vehicles and
turning vehicles
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The use of speed-change lanes at signalized intersections is generally consistent
for all access categories, urban and rural. Guidelines for determining the need for
speed-change lanes at signalized intersections are provided below. The
guidelines apply to all access categories except UINT and RINT. Situations
where guidelines vary by access category are noted.

(2)

(b)

(c)

(d)

Exclusive Right-turn Lanes: Exclusive right-turn lanes should be
considered at signalized intersections under the following conditions:

i

i

i

‘Where the right-turn design hour volume (DHV) equals or exceeds
300 DHYV and the volume in the outside general purpose travel lane
equals or exceeds 300 DHV (i.e., the total volume in the outside
travel lane is equal to or greater than 600 DHV including a right-turn
volume of at least 300 DHVY; or,

Where the right-turn volume equals or exceeds 150 DHV and the
volume-to-capacity (v/c) ratio for the adjacent through movement(s)
is expected to be 0.85 or preater based on accepted analysis
methodologies; or,

Where the right-turn volume equals or exceeds 100 DHYV and the
posted speed is 45 mph or above.

Exclusive Left-turn Lanes:

i

ii.

Exclusive left-turn lanes should be provided at all intersections along
state highways where new or modified traffic signal control will be
implemented.

For Access Categories UPA, UMA, RPA and RMA, dual exclusive
feft-turn lanes should be considered at signalized intersections where
the lefi-turn volume equals or exceeds 250 IDHV and the volume-to-
capacity (v/c) ratio for a single-lane left-turn movement is
determined to be equal to or greater than 0.95 for the left-turn
movement based on accepted analysis methodologies.

Right-turn Acceleration Lanes: In urban areas, signalized intersections
should generally be designed to avoid the need for right-turn acceleration
lanes. In rural areas, right-turn acceleration lanes should be considered
at signalized intersections under the following conditions:

i

iif

Where a free-moving, channelized right-turn movement from the
cross street does not result in an additional lane on the mainline
roadway (this does not include yield-controlled right-turn
movements); or,

Where sight distance is limited and the posted speed on the highway
is greater than 40 mph; or,

Where a speed-change lane is required to transition a dual right-turn
movement into the mainline roadway general-purpose lanes.

Left-turn Acceleration Lanes: Left-turn acceleration lanes are typically
not provided at signalized intersections.
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C. State and Interstate Highways with Grade-Separated Interchanges: Speed-change
lanes are used on controlled-access state and interstate highways at or between grade-
separated interchanges. The need for speed-change lanes on grade-separated highway
facilities should be determined based on design principles contained in the AASHTO
publication 4 Policy on Geometric Design of Highways and Streets {(Sub-Section 9.C),
and based on detailed traffic operations analyses of the grade-separated facilities
according to Highway Capacity Manual (Sub-Section 9.E) methodologies. The need for
and function of speed-change lanes should be documented in an Interchange
Management Plan for the interchange (refer to Section 12). New or modified accessto a
controlled-access highway must comply with Administrative Directive (AD) 222.
Additional information on interstate highway facilities is provided in Sub-Section 13.D,
Access Category Standards for urban and rural interstates.

(1) Application Guidelines: Speed-change lanes on grade-separated highway
facilities are referred to as acceleration lanes, deceleration lanes, or as an
auxiliary lane. The term “lane™ may refer to a taper or a lane of uniform width
depending on site-specific conditions and the design-type of the lane (i.e. taper or
parallel). Speed-change lanes are generally provided along grade-separated
highways {which may include highways in access categories UINT, RINT, UPA
or RPA) for the situations listed below. Ata minimum, speed-change lanes
should enable a driver to make the necessary transition between the speed ona
ramp roadway and the speed of operation on the mainline highway in a safe and
comfortable manner.

(2) A deceleration lane should be provided for a movement exiting the
highway's mainline lanes to an off-ramp roadway {diverge movements).
An acceleration lane should be provided for a movement entering the
mainline lanes from an on-ramp roadway (merge movements).

(b) Ramp-to-ramp auxiliary lanes may be required where interchanges are
too closely spaced and/or where the distance between the end of the on-
ramp taper and the beginning of the off-ramp taper is short.

() Auxiliary lanes may be required to provide lane continuity between
interchanges along short segments of the freeway (i.e., generally
segments less than one-mile in length).

{d) Ramp-to-ramp auxiliary lanes may be used to provide additional freeway
capacity between ramps to extend the service life of the facility prior to
the implementation of extensive improvements to the facility.
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CHAPTER EIGHT

ACCESS LOCATION AND DESIGN STANDARDS
Section 18

Overview

This chapter defines access location and spacing standards that apply when access is
requested along a state highway facilily, and provides standards for the design of proposed
access points. When applied, the standards will reduce conflicts along state highways that
occur at access points and will result in the consistent application of design techniques used for
state highway facilities. The design information provided is not all encompassing and should be
supplemented by other highway and intersection design guidelines, in particular, the AASHTOQ
document "A Policy on Geometric Design of Highways and Streets.”

18. ACCESS LOCATION AND DESIGN STANDARDS:

A. General: The Department has developed these standards to provide guidance for the
location and design of access points along state highways, specifically for those highways
in access categories UPA, RPA, UMA, RMA, UCOL, and RCOL. These criteria are
based upon established design standards meant to protect public safety, to maintain safe
and smooth-flowing traffic operations, and to preserve the intended function of all state
highway facilities.

(0 Local Standards: Where a local jurisdiction has established more stringent
design standards than the Department, the local standards should be applied with
the concurrence of the Department.

(2) Material Placed within State Rights-of-Way: Any materials used within state
highway right-of-way shall be subject to approval by the NMSHTD. Refer to
Section 14 for additional requirements regarding construction within state
highway right-of-way.

{3 Units: The design criteria are specified in English units: miles per hour (mph) for
speed limits, and feet for distance measurements. Metric equivalents are
provided in Appendix F.

(4) References: The references listed in Section 9 are provided to supplement the
design criteria contained herein. Where specific design criteria are not provided,
the design approach should be based on nationally accepted standards and should
be consistent with Department specifications.

B. Access Location: Access points should be located along state highways based on the
spacing criteria defined in Sub-Section 18.C and on the sight distance requirements in
Sub-Section 18.F. Factors to consider when locating access points are described below.
In general, access points should be located to minimize turning movement conflicts
between adjacent access facilities, and to provide adequate separation of conflicts for
oncoming motorists.
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(1)

2

3

)

&)

Direct Access: Direct access to a state highway may be considered when
adequate access to other roadway facilities is not available. When access is
required along a state highway, the number of access points should be limited to
one per site unless frontage is adequate and design hour traffic volumes indicate
that the operational level of service for a single access is expected to be below
the minimum acceptable 1.OS standards defined in Table 15.C-1.

Proximity to Speed-Change Lanes: Access should not be permitted within a
speed-change lane, or within 50 feet of either the leading or trailing limits of a
speed-change lane.

Interchange Proximity: Access shall not be permitted within the access control
Timits of an interchange, as established by the Department’s access control
determination, or within 50 feet of the leading or trailing edge of the access
control limits for the interchange.

Corner Clearance: Driveway access should be controlled on both the approach
and departure sides of an intersection to maintain corner clearances. Corner
clearances should be consistent with the access spacing standards defined in
Section 18.C. These distances may require modification such as at locations
where speed change lanes are provided or where vehicle queuing needs exist.
Refer to Sub-Section 7.U for a definition and illustration of corner clearance.

Edge Clearance: The location of access points relative to frontage property lines
(Sub-Section 7.AN) should be based on local requirements. When property
frontage is not adequate to comply with local povernment’s edge clearance
requirements, shared access should be considered. Shared access driveways
should be provided across property lines of adjoining parcels. Refer to Sub-
Section 7.AJ for a definition and illustration of edge clearance.

Access Spacing: Criteria for determining the required spacing of access points aleng
state highways are described below. These criteria should be applied together with the
access location factors discussed in Sub-Section 18.B and the median opening
requirements described in Sub-Section 18.D.

1)

2

Non-Developed and Developing Areas: Access spacing standards for new
access points in non-developed and developing areas (i.e., highway segments
with few existing access points) are defined in Table 18.C-1 by access category
and posted speed. The spacing distances are measured from centerline to
centerline of adjacent access points. An applicant may request a variance to the
spacing requirements when physical characteristics of a property preclude access
spacing based on the standards in Table 18.C-1.

Developed Areas: In developed or redeveloping areas where existing driveway
locations preclude access spacing based on the standards in Table 18.C-1, new
access points should be located to minimize conflicts with existing access points.
Access points should be consolidated where possible to provide shared property
access. No more than one access per property should be allowed.
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Tabie 18.C-1
Access Spacing Standards for Intersections and Driveways
{centerline to centerline spacing in feet)
- N 2
Intersection Spacing (feet) ! Driveway Spa(flng (feet)
Non-Traversable Median
Access Posted 3 Partial Traversalzte
Category | Speed (mph) Signalized | Unsignalized” | Full Access Access Median
Controlled-
Access, All Speeds 5,280 2,640 2,640 2,640 -NA-
Naon-Interstate
Highways
UPA <30 mph 2,640 1,320 1,320 200 200
35 to 40 mph 2,640 1,320 1,320 325 325
45 10 50 mph 2,640 1,320 1,320 450 450
2 55 mph 5,280 1,320 1,320 625 625
UMA < 30 mph 1,760 660 660 175 175
35 to 40 mph 1,760 660 660 275 275
45 to 50-mph 2,640 660 660 400 400
2 55 mph 5,280 1,320 1,320 600 600
UCoL < 30 mph 1,100 330 330 150 150
3510 40 mph 1,320 330 330 225 225
45 to 55 mph 1,760 660 660 350 350
RPA 5 30 mph 2,640 1,320 1,320 225 225
35 to 40 mph 2,640 1,320 1,320 350 350
45 to 50 mph 5,280 2,640 2,640 500 500
z 55 mph 5,280 2,640 2,640 775 775
RMA < 30 mph 1,760 860 660 200 200
3510 40 mph 2,640 660 680 325 325
45 to 50 mph 2,640 1,320 1,320 450 450
= 55 mph 5,280 2,640 2,640 725 725
RCOL €30 mph 1,320 330 330 200 200
35 to 40 mph 1,760 660 6860 300 300
45 to 50 mph 2,640 1,320 1,320 425 425
255 mph 2,640 1,320 1,320 550 550
Notes: 1. Intersection - Public street or other access serving a large ares or a major traffic generator(s) where full

access is typically provided.
2. Driveway - Public or private nccess serving a imited aren where traffic signal control is not required.

3. In urban areas, spacing should be consistent with the established street spacing along the state

highway facility.

4. Includes highways with no median or a painted median. The type of access, full or partial, is

determined at the discretion of the Department. See Sub-Sections 7 AC and 7 BP
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3

Q)

&)

Business Districts: The spacing of access points within business districts on
urban or rural highways may be adjusted based on site-specific conditions
consistent with the requirements for the access category of the highway. A
business district occurs along a highway when within 300 feet along such
highway there are buildings in use for business or industrial purposes {(including
but not limited to hotels, banks or office buildings, railroad stations and public
buildings) which occupy at least fifty percent of the frontage on one side or fifty
percent of the frontage collectively on both sides of the highway.

INMSA 1978, 66-1-4.2.d.]

Signalized Access Spacing: Signalized intersection spacing standards are
defined in Table 18.C-1. Refer to Sub-Section 15.F, Traffic Signals, for
requirements pertaining to traffic signal installations,

Opposing Driveway Spacing: Driveways on opposite sides of a highway should
be aligned to create a four-legged access intersection. Offset driveway locations
should be avoided.

(a) Non-Traversable Median: When driveways are on opposite sides of a
highway with a non-traversable median, the driveway centerlines should
be centered approximately on the median opening, Where ofiset
driveway locations are expected to result in turning movement conflicts
at the median opening, access restrictions should be considered,
Schematic illustrations of access channelization alternatives are provided
in Appendix E.

{b}) Traversable Median: When driveways are on opposite sides of a
highway with no median or a traversable median, the driveway
centerlines should be located to minimize conflict potential based on site-
specific conditions.

Median Openings: New median openings on state highways with non-traversable
medians should not be allowed unless a traffic engineering study analyzing all related
traffic and safety issues is prepared and approved by the Department.

M

Median Opening Spacing: Median openings at intersections or full-access
driveways should be spaced with a minimum frequency based upon the access
category and posted speed of the highway as defined in Table 18.C-1. The
following criteria should also be considered.

(a) Speed Change Lanes: Adequate storage, deceleration and tfaper lengths
should be provided for each speed change lane installed at a median
opening based on site-specific conditions (see Sub-Sections 18.K and
18.1).

(b) Local Jurisdiction: Where a local jurisdiction has established by
ordinance or resolution a more stringent median opening spacing
standard than required by the Department, the local standard should
govern with the concurrence of the Department.
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(2) Median Opening Length: Median openings should be designed to accommodate
the largest design vehicle anticipated to use the opening. A median opening may
be designed to permit U-turn movements. If the opening is too narrow to safely
permit a U-turn, based upon storage and vehicle turning characteristics, U-turns
should be addressed in design or restricted through signage (R3-4). Sign use and
placement requires Department approval. Details regarding the design of median
openings should be obtained from the AASHTO guideline, 4 Policy on
Geometric Design of Highways and Streets (Sub-Section 9.C).

3) Access Restrictions: Median openings typically accommodate lefi-turn ingress
and epress at an access point. Restrictions to full left-turn access may be
required due to safety or operational deficiencies that would be expected if a full
access median were implemented. Restricted movements should be prohibited
through geometric design and channelization supplemented by signing in
accordance with the MUTCD. Schematic illustrations of access channelization
alternatives are provided in Appendix E. U-turns should be prohibited at all
partial-access median openings.

E. Selection of Design Vehicle: The design vehicle should be used to determine the
geometric characteristics of a roadside access or a median opening, and to define the
required design components for the adjacent highway. This vehicle should be the largest
vehicle that is expected to access the site on a daily basis. Design vehicles should be
consistent with the classifications specified by the AASHTO guideline, 4 Policy on
Creometric Design of Highways and Streets {Sub-Section 9.C). Suggested design
vehicles, generalized by land use type, are listed in Table 18.E-1. When a larger design
vehicle than is suggested in Table 18.E-1 is expected to use a proposed access, design
criteria for the larger vehicle should be used. For example, for developments near
interstate highways, a WB-62 design vehicle should be used in the design of truck stops
as well as the interchange that is used to access the truck stop instead of the WB-50
design vehicle. Selection of the design vehicle is subject to the approval of the District

Traffic Engineer.
Table 18.E-1
Design Vehicle by Land Use
Land Use(s) Served by Access Design Vehicle

Residential Passenger Car/Pickup
Residential on Bus Route Single Unit Truck
Office with Separate Truck Access Passenger Car/Pickup
Office without Truck Access Single Unit Truck
Commercial/Retail with Separate Truck Access | Passenger Car/Pickup
Commercial/Retail without Truck Access WB-50 Truck
Industrial with Separate Truck Access Passenger Car/Pickup
Industrial without Separate Truck Access WB-50 Truck
Recreational without Water or Camping Passenger Car/Pickup
Recreational with Water or Camping Motor Home/Boat

| Apgricultural Field Access Single Unit Truck
Municipal and County Roads WB-50 Truck

= *“with Separate Truck Access” indicates truck prohibition from primary sccess
- ‘““without Water” indicates no recreational watercraft.
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F. Sight Distance: Sight distance at all access locations shall be adequate to provide safe
operating conditions for the motoring public. An access permit should not be issued
unless adequate stopping sight distances are provided for motorists passing the access,
and adequate entering and crossing sight distances are provided for motorists using the
access. The permittee shall maintain adequate, unobstructed sight distance in both
directions from the access. Any potentially obstructing objects such as but not limited to
advertising signs, structures, trees and bushes, shall be designed, placed and maintained
at a height not to interfere with the sight distances needed by any vehicle using the
access. Roadway reconstruction may be required to provide adequate sight distance.

0)) Stopping Sight Distance: For the purposes of access design, stopping sight
distance (S5D) is an estimate of the distance required for a motorist to perceive a
vehicle in the roadway at the access and come to a complete stop before striking
the vehicle.

(2) Table 18.F-1 should be used to determine the required SS8D as measured
from the vehicle traveling on the highway to the access. Grade-adjusted
distances are provided in the table. The values are applicable to all
design vehicles. The design SSD values are based on wet pavement
conditions.

(b) For calculating and measuring SSD for access design purposes, a height
of 3.5 feet shall be used for the driver’s eyes and a height of 4.25 feet
shall be used for a vehicle assumed to be on the centerline of the access,
five feet back from the edge of the traveled way. The driver’s eye shall
be assumed to be at the centerline of the outside travel lane on the
highway (i.e., the lane furthest from the highway centerline).

(c) For calculating and measuring SSD for highway design purposes, a
height of 3.5 feet shall be used for the driver’s eyes and a height of 2.0
feet should be used for an object in the traveled way.

Table 18.F-1
Stopping Sight Distance Design Values {feet)
Posted Speed {mph)
Grade
25 30 35 40 45 50 55 60 65 70
>+5% 120 160 200 260 320 380 440 520 580 680
+3% to +5% 140 180 230 280 360 430 500 580 850 770
«3% to +3% 150 200 250 325 400 475 5§50 650 725 850
-5% to 3% 180 240 300 380 480 570 660 780 870 | 1,020
<-5% 200 270 340 440 540 640 740 B8O 980 | 1,150

Level terrain values are based on Table ITI-1 in AASHTO (sec Sub-Section 9.C). These values are applicable 1o
al design vehicles.
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(¥3) Entering Sight Distance: Entering sight distance corresponds to the distance that
an approaching vehicle, traveling at the posted speed limit, must be seen from the
access point to permit a vehicle to safely enter the roadway and accelerate to the
posted speed without being overtaken by an oncoming vehicle, or to cross the
roadway. Entering sight distance applies to vehicles exiting a site by turning left
or right, or crossing a roadway, from a stopped condition.

(a)

(b)

()

(d)

(e)

Table 18.F-2 contains minimum and desirable criteria that should be
used to determine the required entering sight distance for the design
vehicle specified for the access.

i Minimum criteria are applicable to access points located in rolling or
mountainous terrain or other situations where the desirable criteria
cannot be reasonably attained.

if. Desirable criteria are applicable to access points located in level
terrain and/or where 100 total trips are expected to utilize the access
during the design hour.

The entering sight distance values provided in Table 18.F-2 should be
adjusted for any grade of three percent or greater using the grade
adjustment factors for deceleration in Table 18.K-2.

For calculating and measuring entering sight distance, a height of 3.5 feet
shall be used for the driver’s eyes at the access location, and a height of
4.25 feet shall be used for the oncoming vehicle. The entering driver’s
eyes should be assumed to be 15 feet back from the edge of the traveled
way.

If there is no median or if the median is foo narrow to safely store a left-
turning or crossing vehicle {a 20-foot minimum for passenger cars), both
directions of through lane travel should be considered from the access
location,

If the median can safely store the turning or crossing vehicle, then sight
distance may consider a two-stop condition. The vehicle will stop once
at the outside edge of the outside lane and again within the median. Each
one-way highway direction may be considered separately.

Driveway Angle: The access centerline should be perpendicular to the state highway
centerline and extend tangentially for a minimum distance of 40 feet beyond the near-side
edge line. An acute angle between 75 degrees and 90 degrees may be permitted if
significant physical constraints exist. Acute angles less than 75 degrees shall require
special approval of the Department.

Access Radius: The access radius should be designed to accommodate the design vehicle
expected to use the access on a daily basis. Table 18.E-1 lists recommended design
vehicles by type of land use. Access radii apply to driveways that are not urban section
driveway cuts. The radius may be designed as a simple curve, a simple curve/taper
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Table 18.F-2
Required Sight Distance for Vehicies
Entering and/or Crossing a Highway (feet)

Roadway Condition Posted Speed of the Highway {mph)
{see text, Paragraph 18.F.2.a) 25 ‘ 30 i 35 | 40 | 45 | 50 l 55 ] 60 | 65 | 70

PASSENGER CAR/PICK-UP

Minimum Criteria

2-lane highway 250 300 350 400 450 500 550 8600 650 700
4-lane highway 300 3s0 420 480 540 500 660 720 780 840
6-lane highway 325 380 455 520 585 850 715 780 845 410
Desirable Criteria

2-lane highway {no median) 250 | 300 | 380 | 490 | 600 | 750 | BYQ | 1080 ; 1280 [ 1580
3-lane highway (incl. 16' median) 270 320 400 500 610 760 830 110 1 1280 | 1580
4-lane highway (no median) 280 340 400 500 610 780 880 100 | 1220 ¢ 1570

4-lane highway (incl 16’ median) 316 | 370 | 430 | 520 [ 630 | 770 | 800 1 1120 ] 1310 | 1590
6-lane highway (incl. 16' median) 330 | 400 | 460 | 530 | 640 | V80 | 910 | 1130 | 1320 | 1600

SU TRUCK
Minimum Criteria
2-lane highway 325 390 455 520 585 650 715 780 845 910
4-lane highway 375 450 525 600 B75 750 825 ano a75 | 1050
6-lane highway 425 510 585 680 765 850 935 1020 | 1105 | 1190
Desirable Criteria
2-lane highway (no median) 340 410 480 6130 760 g60 1120 | 1420 | 1680 | 2070
3-lane highway (incl. 16" median) 380 450 520 630 770 a70 1140 | 144G | 1690 | 2080
4-lanc highway (no median) 380 470 550 830 770 a70 1140 | 1430 | 1690 | 2080

4-lane highway (incl. 16" median} 420 | 510 | 580 | 680 | 780 | 990 { 1150 | 1450 | 1700 | 2090
G-lane highway (inci. 16" median} 460 | 550 ; 640 | 730 | 830 i 1000 | 1160 | 1460 | 1720 | 2110

COMBINATION TRUCK

Minimum Criteria

2-Jane highway 425 510 585 680 765 850 | 835 | 1020 | 1105 | 1180
4-lane highway 500 600 700 800 800 | 1000 | 1100 | 1200 | 1300 | 1400
6-lane highway 525 630 735 840 | 845 | 1050 | 1155 | 1260 | 1365 | 1470
Desirable Criteria

2-tane highway {(no median) 450 540 630 720 820 | 1130 | 1330 | 1680 | 1980 | 2460
3-lane highway (incl. 16' median) 450 590 680 780 910 | 1150 | 1350 | 1700 | 2010 | 2480
4-lane highway {no median) 510 610 720 820 920 | 1140 | 1340 | 1700 | 2000 | 2470

4-lane highway {incl. 16' median) 550 | 650 [ 760 | 870 | 980 | 1160 | 1360 | 1720 | 2020 | 2490
6-lane highway (incl 16' median) 580 | 710 | 830 | 950 | 1080 | 1180 | 1370 | 1730 | 2030 | 2500

The desirable criteria assumes near right-angle intersections and level cross-street intersection approaches,
and is based on Intersection Decision Sight Distance, Cases IHl A and I B, AASHTO, Sub-Section 9.C.
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combination, or a 3-centered compound curve. The simple curve/taper combination is
preferred for driveways designed for large trucks. Table 18.H-1 contains the minimum
radii for a 90 degrees turn by design vehicle. Criteria for other angles and design
vehicles may be obtained from the AASHTO guideline, 4 Policy on Geometric Design of
Highways and Streets (Sub-Section 9.C), Tables IX-1 and 1X-2. The radius is measured
from the travel lane edge line or curb line, or from the terminus of the speed change lane.

(D) Delineation: The edge of each access radius should be delineated with
permanent edge line striping or curbing. The edge line striping material shall be
approved by the Department.

2) Driveway Cuts: Driveway cuts should only be installed in urban areas with curb,
gutter and sidewalk along the frontage. If traffic volumes require a right-turn
deceleration or acceleration lane, a driveway cut should not be used.

Table 18.H-1
Minimum Access Radius by Design Vehicle for 90-degree Turn {(feet)

. , Simple Curve Simple Curve Compound Curve
Design Vehicle I{,adius Radius? with Taper Rad?i and Offset
Passenger Car/Pickup 30 2072571101 100-20-100/2.5
Single Unit Truck 50 40/2.0/10:1 12040 -120/2.0
WB-50 Truck N/A 60/4.0/15:1 180-60-180/6.0

Simple Curve Radius with Taper: radius (ft) / offset (ft) / taper (f:ft)
Compound Curve Radii: radius 1 —radius 2 — radius 3 / symmetric offset, in feet

Driveway Width: The width of a driveway should be measured exclusive of radii or
tapers. Driveway widths should vary by design vehicle. All two-way driveways should
accommodate a concurrent entering and exiting design vehicle, including the vehicle’s
off-tracking. Table 18.1-1 contains the driveway throat width criteria in feet. Paragraphs
18.1.1 through 18.1.3. provide further guidance on driveway widths.

Table 18.1-1
Driveway Throat Width Criteria {feet)

Two-way
Access
20-30ft

One-way
Access
16 - 24 ft.

Design Vehicle Driveway Cut

16 - 30 ft.

Passenger Car/Pickup
SU Truck 30-40 1t 25 - 35t 16 - 24 #.
WB-50 Truck 40 - 50 ft. 30 -40 ft, 20 - 30 1.

Driveway throat width varies based upon the retum radius required for the design
vehicle, see Table 18 H-1, and on the intensity of use

(1) Turn lanes: Left and/or right-turn lanes may be added to the standard driveway
width at major generator sites. Where the need for an additional turn lane(s) can
be demonstrated, the driveway throat width may exceed the ranges stipulated in
Table 18.1-1. Turn lanes should only be added to driveways that require
mitigation for LOS deficiency, but may be added for site circulation purposes
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@

3)

with approval of the Department. The need for additional driveway lanes should
be documented in a traffic study report.

Driveway Medians: Driveway medians should be used when two or more lanes
are required for both the entering and the exiting movements at the driveway, or
when an estimated daily traffic volume of 4,000 vehicles per day is expected to
use the driveway.

(@)

(b)

(c)

Driveway medians may vary in width from a minimum of 4 feetto a
maximum of 25 feet. Adjacent one-way drives should not be separated
by more than 25 feet. The median width is not considered part of the
driveway width.

All curbing within the highway clear zone shall be of a type approved by
the District Traffic Engineer and appropriate for the operational speeds
of the facility. In addition, signs shall not be placed in the portion of a
driveway median located within NMSHTD right-of-way, or within the
highway clear zone, and shall not restrict intersection sight distances.

A driveway median should not contain structures, signs, or landscaping
which restrict sight distance. The desirable minimum size of a driveway
median island is 100 square feet. The absolute minimum size of a
driveway median island shall be 50 square feet.

Pavement: Driveways should be paved with asphalt pavement, portland cement
concrete or a combination thereof, from the roadway edge line to the right-of-
way line. The pavement design is subject to approval by the Department.

. Access Connection Depth: The access connection depth should be designed to facilitate
the movement of vehicles off the highway to prevent the queuing of vehicles on the
traveled way (see illustration below). An access shall not be approved for parking areas
that require backing maneuvers within state highway right-of-way. All off-street parking
areas must include on-site maneuvering areas and aisles to permit vehicles to enter and
exit the site in forward drive without hesitation. Suggested connection depths,
generalized by land use type, are provided in Table 18.J-1.

o ba |- Table 18.J-1
Fysn o Access Connection Depths (feet)
e ¢
' Connection
Land Use{s} Served by Access Depth
Regional Shopping Centers {malls) 250 feet
Community Shopping Center R0 fect
{supermarket, drug store, etc.)
Small Strip Shopping Center 30 feet
Regional Office Complex 250 feet
e " | Office Center 80 feet
Hic [Nustra 1]
AS:WQ I:‘.:;:nn:cﬂon g::;m Other Smaller Commercial Developments 30 feet
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K. Speed Change Lanes: Speed change lanes should be designed based on the following
specifications. The criteria for determining the need for speed change lanes are described
in Section 17. Schematic illustrations of speed-change lanes are included in Appendix E.

(B Length of Deceleration Lanes: Deceleration lanes typically consist of three
compoenents: fransition taper, deceleration distance, and queue storage. Each of
these components are described below. Deceleration lanes should be designed so
that a turning vehicle will develop a speed differential of 10 mph or less at the
point it clears the through traffic lane. The length of the lane should allow the
vehicle to come to a comfortable stop prior to reaching the end of the expected
queue in the lane. Table 18.K-1 contains standard deceleration distances and
transition tapers. Vehicle queue storage lengths are discussed in Paragraph
18K.1c.

Table 18.K-1
Deceleration and Acceleration Lengths (feet)
Speed Change Lane Posted Speed (mph)
Condition 25 30 35 40 45 50 55 60 65 70

Deceleration Distance
Stop Condition | 150 | 200 | 260 {1 325 § 400 | 475 | 550 | 650 | 725 | 850

Slowto15mph | 130 | 175 | 230 | 300 | 370 | 450 | 525 | 620 | 700 | 820

Deceleration Taper
Length for 12-foot Lane | 50 75 100 | 125 | 150 | 175 | 200 | 2256 | 250 | 250

Straight Line Ratios (L:W) | 4:1 8.1 8.1 [10.5:11125:1(14.5:1(16.5:1(18.5:1] 21:1 | 2111

Acceleration Lane Length NA | 190 | 270 | 380 | 550 | 760 | 960 [1,170|1,380( 1,590

Acceleration Taper
Length for 12-footLane | NA | 100 | 120 | 150 | 170 | 180 | 230 | 270 | 300 | 300
Straight Line Ratios (L:W) | NA 8:1 1001 [12.5:1] 14:1 15:1 | 19:1 |22.5:1| 2581 | 25:1

This table assumes level terrain and acceleration distances for the passenger car/pickup design vehicle. Refer to the
text discussion of Sub-Section 18 K for additional guidance reparding the design of speed change lanes.

{a) Transition Taper: Deceleration tapers should be straight line tapers with
rounded beginning and ending points. Deceleration taper lengths and
ratios are provided in Table 18 K-1. Deceleration taper lengths do not
require adjustment for grade. Exceptions to the deceleration tapers in
Table 18.K-1 include:

i On urban highways with posted speed limits between 45 mph and
55 mph, left-turn deceleration tapers may be designed using 300-foot
radius/600-foot radius asymmetric reverse curve tapers according to
the width of the speed-change lane and/or median.

Section 18 -02- Revision September 2001



State Access Management Manual Chaptler 8

(b)

(e}

fi  Minimum straight line tapers may be used on urban highways with
posted speeds below 40 mph where space is limited and maximum
vehicle storage is required.

fii. Partial tangent tapers, symmetrical reverse curve tapers, or
asymmetrical reverse curve tapers may be used on state highways
with posted speeds below 45 mph provided that a radius of at least
150 feet is used in curve calculations.

Deceleration Distance: Deceleration lanes are designed for two
conditions; slowing a vehicle from the posted speed to 15 mph, ortoa
stop. For uncontrolled turning movements at an access point,
deceleration lanes should include sufficient distance for vehicles to slow
to 15 mph in the lane with the corresponding access turning radius
adequate for a 15-mph turn. For turning movements controlled either by
signs or a traffic signal, adequate distance for vehicles to stop should be
provided in the deceleration lane. The deceleration distances in Table
18.K-1 may require adjustment where rolling or mountainous terrain
exists, as stated in Paragraph 18.K.6, or where high truck use is expected,
as stated in Paragraph 18.K.7.

i In some instances, physical or legal constraints may necessitate
eliminating all or part of the deceleration distance and providing only
the taper and queue storage lengths. This minimum design critericon
should be used only on highways posted below 45 mph when the
requirements of Sub-Section 18.K are not feasible, and the highway
has four or more intersections per mile per side creating a driver
expectancy of speed-change lanes, turning movements and weaving
movements along the hiphway segment.

ii. In urban areas, the deceleration lane length may be designed based
on the greater of the required vehicle queue storage length or the
required deceleration distance. Standard transition tapers should be
used.

Queue Storage: Left-tum deceleration lanes should provide adequate
length for the storage of vehicles waiting to turn. Right-turn deceleration
lanes should provide for vehicle storage only when there is a controlled
stop condition. Queue storage needs should be based on site-specific
conditions according to a methodology approved by the Department.
The absolute minimum storage that should be provided in urban areas
and in rural areas is 50 feet.

i To allow for the impact of larger trucks, buses and recreational
vehicles, “passenger car equivalents” should be used. Usea
passenger car equivalent of 3 for each bus and all trucks and truck
combinations of 40 feet in length or longer. Use a passenger car
equivalent of 2 for each vehicle or combination at or over 20 feet in
length but less than 40 feet.
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Length of Acceferation Lanes: Acceleration lanes should consist of a full-width
lane and a transition taper. Acceleration lanes should be designed so that a
turning vehicle will reach a speed between 75 and 80 percent of the highway
posied speed at the peint where the full-width lane ends and the transition taper
begins. Table 18.K{-1 contains standard acceleration distances and transition
tapers.

(a) Acceleration Lane: A stop condition should be assumed when
determining the length of an acceleration lane for an at-grade access. The
length of an acceleration lane is the same for a right-turn acceleration
lane or for a lefi-turn acceleration lane.

(b) Transition Taper: Acceleration tapers should be straight line tapers with
rounded beginning and ending points. Acceleration taper lengths and
ratios are provided in Table 18.K-1, and do not require adjustment for
grade.

Channelization: Standard roadway signing and marking should be instalied for
all speed change lanes. Retro-reflective, white gore stripe, 8 inches wide, should
separate the speed change lane from the travel lane. Acceleration lanes should
have a gore stripe from the beginning to the end of the lane. Deceleration lane
gore striping should begin 50 feet past the end of the approach taper and continue
to the lane terminus. A minimum of two directional lane-use arrows should be
placed in all deceleration lanes, one 5 feet past the beginning of the gore and one
30 feet before the terminus. Additional lane-use arrows should be installed at
200 foot spacing for long deceleration lanes. The pavement word marking
“ONLY” may be used to supplement the lane-use arrows in deceleration lanes.
Straight lane-use arrows, angled at 30 degrees from the travel direction toward
the mainline, should be placed 30 feet before the end of the full width
acceleration lane continuing in 200-foot placements over the length of the taper.

Shkoulders: Where shoulders are present along a roadway and speed change lanes
are required, the shoulders should be continued along the speed change lanes. A
minimum shoulder width of 4 feet should be provided adjacent to speed change
lanes.

Bicycle Lane Buffers: When a right-turn deceleration lane or acceleration lane is
required on a roadway with designated bicycle lanes, a minimum buffer of 4 feet
(5 feet desirable) should be provided between the outside travel lane and the
speed-change lane. See illustration below.
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{6) Grade Adjustment: Adjustments should be made to the speed change lane
lengths based on the roadway grade. A level roadway is defined as a roadway
with a grade greater than -3% and less than +3%. Adjustments should only be
applied to the lane length, not the taper length. The adjustments are calculated by
multiplying the length found in Table 18 K-1 times the appropriate factor from
Table 18.K-2 and rounding the result to the nearest 10 feet,

Table 18.K-2
Grade Adjustment Factors
Type of Speed Grade
Change Lane < -5% -5% to -3% | +3% to +5% > +5%
Deceleration Lane 1.35 1.2 09 0.8
Acceleration Lane:
25 to 45 mph 0.60 0.70 1.3 1.5
50 mph 0.55 0.65 1.4 1.8
55 mph 0.55 0.65 1.5 2.0
60 mph 0.50 0.60 1.5 2.3
65 mph 0.50 0.60 1.7 2.5
70 mph 0.50 0.60 1.8 3.0

(7

®

Truck Pesign: If a speed-change lane is designed for a site with 5 or more large
trucks during the design hour, a combination truck design vehicle should be used.

@)

(b}

Deceleration Lanes: Deceleration lane lengths are typically not adiusted
for different design vehicles, but may require adjustment for large trucks
when horizontal sight restrictions exist on a downgrade.

Acceleration Lanes: Where a combination truck is the design vehicle,
the acceleration lane lengths in Table 18.K-1 should be adjusted based on
the desired speed as follows: by a factor of 5 for 30 to 35 mph; by a
factor of 6 for 40 to 50 mph; or, by a factor of 9 for 55 mph (assumes
level terrain). Adjustments for grade should also be made consistent
with Paragraph 18.K.6. Tapers do not require adjustment for truck
design. If the resulting acceleration lane is unreasonably long, the access
location may not be appropriate for use by large trucks and alternatives
should be considered.

Pavement: The speed change lane pavement section should be full depth and
match the pavement section design of the adjacent roadway. All pavement
designs require approval by the Department.
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Width: Speed change lanes should be 12 feet wide, measured from the adjacent
travel lane to the gutter pan or shoulder. Additional width may be required
where horizontal curvature exists, Where right-of-way or median width is
limited or if local standards apply, a reduced width may be permitted with the
approval of the Department provided that a minimum of 10 feet of width is
attained. A minimum of 11 feet should be provided for speed-change lanes on
highways with posted speeds above 40 mph or where there is a high percentage
of large trucks using the highway.

Redirect Tapers: Where it is necessary to establish a left-turn lane or median
island, or otherwise redirect the vehicles on the traveled way, redirect tapers for
redirecting through travel lanes should be installed. Redirect tapers should be
constructed as straight line tapers, with the beginning and ending points rounded,
based on a length-to-width ratio of the posted speed limit to one (SL:1). If the
speed limit ratio would create a horizontal curve design deficiency for the
through movement, the horizontal curve should be corrected in addition to the
use of redirect tapers.

L. Median Design for Turn Lane Installation: Medians should be designed to
accommodate the largest design vehicle anticipated {o use the access, and may provide
either partial or full access to a site (see Sub-Section 18.D.).

(1) Median Width: Where a single lefi-turn lane is necessary along a state highway,
a minimum median width of 16 feet should be provided. The median width
should consist of a 12-foot turn lane and a minimum 4-foot separator.

(a) Where a left-turn lane is required along a state highway and a median
does not exist or the median is less than 16 feet wide, the roadway should
be widened to provide a median of at least 16 feet to accommodate the
left-turn lane. If it is necessary to widen a highway to construct a proper
median and public right-of-way is made available, the highway should be
widened equally on both sides to maintain the existing highway
centerline alignment,

') If a barrier median is required, the median area should consist of a 12-
foot lane exclusive of gutter, and a minimum 6-foot raised median
divider (i.e., the 6-foot median is measured from inside edge line to
inside edge line). Where the existing median is a non-traversable barrier
design, any new median construction should also be of similar barrier
design, and width, unless otherwise instructed by the Department.

(c) These design features may be modified at the discretion of the
Department where physical constraints, curbs, sidewalks, structures, or
lack of available right-of-way restricts instaliation,

2) Channelization: Positive channelization should be provided for all median
openings. Standard striping in accordance with the MUTCD should be used for
all openings and speed change lanes in medians without raised channelization.
Medians with raised channelization require mountable curbing on the nose
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section and the mountable curb should be marked with yellow paint containing
retro-reflective glass beads. If new curbing is required in addition to the nose
sections, it should match the existing curb type of the median. Median openings
on rural, high-speed highways should be signed with Do Not Enter (R5-1) and
One-Way (R6-1) signs.

&) U-turns: The median width may be designed to permit U-turn movements. If'a
facility is too narrow to safely permit a U-turn, these movements should be
addressed in design or restricted through signage (R3-4). Sign use and placement
require Department approval. Schematic illustrations of U-turn design options
are provided in Appendix E.

(4 Pavement: Median paving should be full depth and match the pavement section
design of the existing roadway.

(5) Drainage Function: Medians frequently provide a conveyance, detention, or
retention function for roadways. The installation of a median opening should not
reduce the conveyance or storage capacity of the median.

Setbacks: Improvements on public or private property adjacent to the right-of-way
should be located so that parking, stopping, and maneuvering of vehicles within the
highway right-of-way will not occur. The minimum setback from the right-of-way line
for all structures and sight obstructions should be the clear zone, but in no case less than
12 feet. At all driveways and intersections, an adequate sight triangle shall be provided.
The minimum setback point for the sight triangie should be 20 feet from the near-side
extended highway edge line or curb line.

Access Vertical Alignment: The vertical alignment of all access locations should be
designed to minimize vehicle bounce and prevent high-centering of vehicles with a
maximum clearance of 4 inches. The maximum grade for a driveway should be 10% for
a low volume residential driveway and 8% for all other access locations. Steeper access
drives require special Department approval. A level area (maximum 2% grade) 20 feet in
length should be provided at each access to ensure proper sight distance from the access.
The level area is measured from the highway edge of pavement or from the back of
sidewalk, whichever is appropriate based on site-specific conditions. See the jllustration
on the following page.

) Driveway Cuts: The maximum vertical curve, crest or sag, should have a
maximum 4-inch vertical offset over a 10-foot chord length. A standard vertical
curve should be designed for all driveway profiles that exceed 3.3 %. Site runoff
into state right-of-way shall be prohibited and access grades should reflect
drainage considerations.

2) Driveway Drainage: Drainage should be considered in the design of driveway
grades. Roadways with curb-and-gutter sections that convey storm water runoff
within the roadway prism should use driveway pans or valley gutters to carry the
runoff across the driveway opening,
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3 ADA: Where pedestrian use may be expected across an access point, the vertical
and horizontal design characteristics of the access shall be designed in
accordance with the Americans with Disabilities Act (see Sub-Section 9.]) and
applicable NMSHTD standards (see Paragraph 18.P.3),

Roadside Safety: Careful consideration shall be given to the roadside clear zone. The
permittee shall provide adequate clear zones. The access permit may require that
roadway hazards in the clear zone, such as fixed objects or steep embankments, be
removed, reconstructed or shielded by a proper barrier. In urban areas with speeds of 40
mph or less and vertical barrier curbs, a clear zone of at least 18 inches should be
provided beyond the face of the curb. Where there is no curb in urban and rural areas and
the speed is 40 mph or less, a minimum 7-foot clear zone should be provided. At speeds
of 45 mph or greater, the clear zone may vary from 8 to 50 feet according to average
daily traffic volume, travel speeds, roadway and roadside design. The roadside clear zone
should be designed per the AASHTO Roadside Design Guide (see Sub-Section 9.G).
The design and installation of protective devices to shield obstacles is the responsibility
of the permittee and is subject to approval by the Department.

Non-Motorized Considerations: Access designs should provide for the safe movement
of all right-of-way users, including but not limited to pedestrians, bicyclists, and the
handicapped. Where non-motorized facilities cross an access point, such as bicycle trails,
appropriate modifications should be made to maintain safe operations for both facilities.
Proper signing and markings of the access/non-motorized facility intersection is required.

(1) Sidewalks: Sidewalks should be constructed along urban arterial and collector
state highways. Sidewalks are required where they exist on adjacent properties
to maintain consistency along the highway facility. Sidewalk widths should
match existing adjacent sidewalk widths, but in any case shall conform with ail
federal, state, and local reguiations and ordinances.
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2) Bicycle Facilities: Bicycle facilities along urban arterials and collectors should
be constructed in accordance with the AASHTO Guide for the Development of
Bicycle Facilities (see Sub-Section 9.0). Bicycle facilities should only be signed
where designated by the state or local jurisdiction, with approval of the
Department.

3 ADA: Non-motorized facilities shall be designed in accordance with the
Americans with Disabilities Act {see Sub-Section 9.J) and applicable NMSHTD
standards. Curb ramps shall be provided on urban sections where sidewalk and
curb returns exist.

(a)

(b)

(©)

Ramps: Access/curb ramps should be no steeper than 12:1 except on
roadways with grades steeper than +6%. Where a road grade exceeds
+6%, the maximum ramp length should be 25 feet. For steep down
grades, the minimum ramp length should be 3.5 feet. Table 18.P-1
contains ramp lengths based upon a 6-inch barrier curb height. The
equation for Table 18.P-1 is H./(0.08333-G) where H, is the curb height
(in feet) and (3 is the grade of the roadway, access, or sidewalk. Curb
ramps should be designed using the applicable NMSHTD standard
drawings.

Table 18.P-1
ADA Ramp Lengths {feet)

Grade Length Grade Length
~7% 3.50 0% 6.00
-6% 3.50 +1% 7.00
-5% 3.75 +2% 8.00
-4% 4,00 +3% 9.50
-3% 4.50 +4% 11.50
-2% 5.00 +5% 15,00
-1% 5.50 +6% 21.50

Curb Return Radius: If the curb return radius is less than or equal to

20 feet, directional ramps should be installed. If the curb return radius is
greater than 20 feet, diagonal ramps may be installed in the middle of the
radius.

Signalized Access: Where an access is signalized, curb ramps should be
provided in all quadrants of the intersection,

Lighting: Where lighting is required at an access point, the lighting design shall comply
with NMSHTD and AASHTO standards and the Night Sky Protection Act (House

Bill 39; see Appendix A). The lighting design shall use full cut-off fixtures, and be
consistent with AD 226, Roadway Lighting (see Appendix B).

) Signalized Access: Illumination should be provided at all signalized intersections
in accordance with AASHTO’s An Informational Guide to Roadway Lighting
(see Sub-Section 9.Q) or as otherwise approved by the Department.
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Site Illumination: Light beams from on-site lighting systems shall not be
directed toward oncoming traffic along the adjacent roadway(s). All site
illumination shall be constructed outside of the state highway right-of-way and
outside of the roadside clear zone. Theater screens, lights, signs, billboards,
signals or other illuminated structures should not be located adjacent to state
highways, or in the vicinity thereof, which distract the attention of and impair the
safety of the traveling public.

R. Drainage: Adequate drainage within state highway right-of-way shall be maintained at
all access locations. Drainage of roadside ditches shall not be altered or impeded, and the
applicant shall provide suitable and approved drainage structures as required by the
Department. All site drainage shall be collected prior to entering state highway right-of-
way. Site drainage shall not be permitted to drain into state right-of-way without written
approval of the Department. Drainage mitigation design shall be in accordance with
Administrative Memorandum 221, Drainage Design Criteria, and the NMSHTD
Drainage Manual (Paragraph 9.B.5).

(1) Documentation: Access permit applicants shall submit drainage analysis
documentation to the Department prior to changing site drainage conditions. The
submittal should contain the following information:

(a) A report including a narrative description of the existing drainage
conditions, the proposed revisions, and the effect of the proposed
changes upon the existing conditions. This report should include but not
be limited to the following information:

i Maps and design plans;

ii. Hydrologic and hydraulic calculations;

ifi  Discussion of proposed drainage structures, demonstrating that they
are adequate to carry the design runoff within the existing roadside
system; and,

iv. Provision that the culvert end treatments within the roadside clear
zone are designed in accordance with the Department’s culvert end
treatment design guidelines.

(b) Maps and/or drawings containing all drainage modifications. This may
include but not be limited to a site plan, drainage area map, contour map,
grading plan, roadway elevations, structure profiles and channel profiles,

{c) Hydrologic and hydraulic calculations where applicable for the design
discharge, channel or culvert headwater and tailwater elevations, channel
flow depths and velocities, culvert flow depths and velocities.

{2) Local Standards: Drainage design should conform to all applicable local
regulations and requirements.
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8. Fencing:

(1)

@

3

Pipe Culverts: General requirements for pipe culverts installed parallel to
roadways are as follows.

{a) The turnout embankment slope at the pipe culvert should not exceed §:1.

(b) All pipes should have & concrete blanket placed on each end of the
structure. The concrete blanket should be designed so that the grates can
be raised or removed for cleaning purposes.

() All pipes greater than 30-inches in diameter should be constructed to
terminate outside of the vehicle recovery area. Where this is not
practical, the structure shall be protected from vehicle intrusion by traffic
barrier. The traffic barrier should be designed in accordance with the
AASHTO Roadside Design Guide (see Sub-Section 9.G) and requires
Department approval.

Existing Right-of-Way Fencing: Driveways shall not be permitted through an
existing right-of-way fence, the continuation of which is necessary for the safety
of the traveling public, unless the applicant first agrees in writing to construct and
maintain a gate or a cattle guard, and additional fence, in good repair and to keep
the gate closed to Hvestock. The Department shall determine whether a gate or
cattle guard is required. All breaks in an existing right-of-way fence should have
the end posts properly reinforced per NMSHTD Serial Drawing FAC-001. All
cattle guards should be designed according to Serial Drawings CG-001-1/3.

New Fencing: All new fencing along a state highway shall be constructed so that
clear sight triangles are provided for ingressing or egressing vehicles. This may
require an offset from the right-of-way line to meet the minimum setback
standards (see Sub-Section 18.M). New fencing should be constructed according
to NMSHTD Serials FAC-001 and FCL-001, and should be placed according to
Serials FP-001 and FPS-001 through 003.

Gated Access: Gated access should be permitted only where adequate storage is
provided between the near-side roadway edge line or curb line and the front of
the gate. The minimum length of the storage area should be 40 feet and gates
should open inward or perpendicular to the driveway (on a slider or with wheels).
Table 18.8-1 contains the design lengths for five design vehicles. Gates should
be constructed according to NMSHTD Serials FG-001 and FG-002,

Table 18.5-1
Minimum Storage lL.engths for
Gated Access {feet)
Vehicle Classification Storage Length
Passenger Car/Pickup Truck 40 feet
SU Bus 60 feet
SU Truck 50 feet
WB-50 Truck 75 feet
WB-62 Truck 90 feet
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Mailboxes: Mailboxes installed within the state highway right-of-way shall be
constructed in conformance with the rules and regulations of the U.S. Postal Service and
the design standards of the NMSHTD (see Serial MB-001). AASHTO's 4 Guide for
Erecting Mailboxes on Highways (Sub-Section 9.1), should also be used for the location
and design of mailbox installations. General guidance is provided below.

(1)

@)

All mailboxes located within the roadside clear zone should have a breakaway
design with the maximum sized single mailbox post being a 4” x 4” wood post or
a 2-inch round steel post. The minimum offset from the near-side edge line to
the front of the mailbox should be 8 feet. Where a shoulder of 6 feet or greater is
constructed, the minimum offset from the edge of pavement should be 2 feet.

Where a cluster of mailboxes is needed, the design and installation is subject to
review and approval by the Department. Where installed along a state highway,
a minimum usable shoulder or turnout width of 10 feet should be provided. The
surface of the shoulder or turnout should be adequate for all weather conditions.
The roadside face of the mailbox should be offset a minimum of 8 inches behind
the edge of the shoulder or furnout. Mailbox clusters should be located based on
the applicable access location and spacing criteria described in Sub-Sections
18.B and 18.C.

Right-of-Way: Improvements adjacent to state highway right-of-way shall conform to
the pertinent State Highway Commission Policy regarding right-of-way.

Utilities: All utilities located within the state highway right-of-way shall comply with the
utility accommodation policies defined in the NMSHTD's Raifroads and Utilities
Manual.
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