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l. Introduction
I.LA Scope and Purpose of the Road Safety Audit (RSA)

The NMDOT received funding under the Federal Highway Safety Improvement Program (HSIP)
to conduct a Road Safety Audit (RSA) for existing conditions at the intersection of NM 516
(Main St.) at English Road (approximately Milepost 3.9), located within the City of Farmington
in San Juan County, NM. The objective of the study is to offer traffic safety recommendations
for smooth traffic flow and reduce the number of crashes at the intersection. The request was
submitted by the City of Farmington in February, 2016. The purpose of the RSA is to evaluate
the study area, including accident history, for any potential roadway or safety deficiencies.

The scope of the project includes pre-study preparation, data collection, data analysis, stake-
holder workshop, and documentation. As part of the data analysis effort, the RSA team re-
viewed previous studies that are related to this intersection. The RSA study team conducted a
workshop to brainstorm the issues and develop countermeasures to address any safety defi-
ciencies identified by the study.

I.B Project Location

The project location is the intersection of NM 516 with English Road (approximately MP 3.9).
Information was collected for the approaches in each direction from the intersection. A vicini-
ty map is provided in Figure 1.

Figure 1. Vicinity Map
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|.C Items Reviewed

The intersection and approaches were studied to evaluate the conditions for safe traffic flow
and to reduce the number of crashes that occur. The data that was collected and reviewed
included traffic counts, pedestrian counts, accident data, roadway typical section elements,
construction drawings, previous studies, stakeholder input, site observations, and the stake-
holder workshop.

Il. Background
[I.LA Audit Team and Affiliation

The RSA team organized for this study is identified in Table 1.
The RSA team consisted of representatives from the City of
Farmington, NMDOT General Office—Traffic Section, NMDOT
District 5, and Occam Engineers Inc. (OEI).

II.B Road Safety Audit Process

The RSA process involves specific steps that allow and encour-
age stakeholders to assist with locating potential safety issues
and contribute ideas that help solve those issues. This process

includes the following steps.

First, a scoping/kick-off meeting was held on Thursday, September 8, 2016 at the City of Farm-
ington offices to discuss the general overview of the RSA and to identify specific issues/
locations throughout the corridor. From this meeting, the project scope was discussed and de-
fined. Meeting notes and a list of attendees can be found in the Appendix.

Next, a workshop and site visit was conducted on Tuesday, October 11, 2016 with the RSA
workshop team. The site visit was conducted at 8:00 a.m. The workshop was held after the site
visit at 9:45 a.m. at the City of Farmington offices. The study background was presented and a
discussion of the site visit followed.

The team subsequently entered into a brainstorming session, discussing known operational
conditions and observations from the site visit and walk-through. Upon brainstorming the is-
sues, RSA workshop team members listed safety issues at the intersection. After the issues
were identified, possible countermeasures were identified for consideration and evaluation or
vetting.

After the team developed the list of issues and countermeasures, OEl then consolidated them

with the assistance of the workshop participants. The final countermeasures are discussed in
greater detail in this report.
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Table 1. Road Safety Audit Team

NMDOT General Office

Afshin Jian, PE
State Traffic Engineer

NMDOT District 5

Paul Brasher, PE
District Engineer

City of Farmington

Charlie Trask, PE

City of Farmington

David Sypher, PE

City of Farmington

Nica Westerling, PE

City of Farmington

Isaac Blue Eyes, El

Occam Engineers Inc.

Carlos Ruiz, PE
Senior Project Manager

Occam Engineers Inc.

Art Garcia, PE
Project Engineer

Thompson Engineering Consultants

David Thompson, PE
Project Engineer

Comments from the project team are reflected in the meeting notes from the first meeting
held on September 8, 2016 and the Field Review/Workshop held on October 11, 2016, and are

included in the Appendix.
[I.C Data Collection

I1.C.1. Existing Roadway Conditions

The intersection of NM 516 (Main St.) with English
Road is signalized. There is existing corridor street
lighting in the median. The medians on NM 516
are raised with concrete curb and are landscaped
with bushes and small trees. Crosswalks are locat-
ed on all four approaches. English Road intersects
NM 516 at about a 20 degree skew from perpen-
dicular.

The existing speed limit is 35 mph on NM 516 and
30 mph on English Road.
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West Approach. Eastbound NM 516 approaching English
Road is a four-lane section with curb and gutter. There is
sidewalk that is separated from the roadway by a land-
scaped buffer. The right lane is a combined through/right-
turn lane with no signing or striping to indicate a right turn.
There is an exclusive left-turn lane; however, it is short
(about 220 feet long) with limited storage due to an addi-
tional left-turn lane / median break located about 300 feet
west of the intersection that accesses a commercial area on
the north side. There is a signalized intersection approxi-
mately 1,000 feet west of English Road that provides access
to commercial areas north and south of NM 516. There are
no entrances to NM 516 from the south in the section be-

tween the two signalized intersections.

Westbound NM 516 departing from English Road is a three-lane section with curb and gutter.
Sidewalk is adjacent to the curb. There are two entrances in this section.

East Approach. Westbound NM 516 at English Road is a five-lane section with exclusive left-
turn and right-turn lanes. There is curb and gutter with sidewalk adjacent to the curb. The
westbound to southbound left-turn storage lane is short (about 180 feet). Approximately 550
feet east of the intersection is a median

turn lane (combined eastbound to
northbound and westbound to south-
bound) for access into commercial are-
as. This turn lane impacts the ability to
lengthen the left-turn storage at English
Road. The westbound to northbound
right-turn storage lane is approximately
400 feet long, with a raised turn island
and yield control for merging in the
northbound lanes with English Road
traffic.

The closest, adjacent signalized intersection from this approach is Pinon Hills Blvd, which is
approximately 0.6 miles east of English Road. There are six entrances on the north side of NM
516 between these two intersections.

Eastbound NM 516 departing English Road is a four-lane section for about 500 feet from the
intersection. The right lane is an exclusive acceleration lane that doubles as a right-turn lane
for access to the commercial area south of NM 516. There is a right turn only sign at the east
end of this lane; however, there is no signing at the beginning of this lane to indicate through
traffic must merge left. East of this location, NM 516 is a three-lane section. There is curb and
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gutter with sidewalk adjacent to the curb. There are two city streets and at least nine commer-
cial entrances on the south side of NM 516 between English Road and Pinon Hills Blvd.

South Approach. English Road is a three-lane section south of NM
516. However, in the immediate vicinity of the intersection, Eng-
lish Road is a four-lane section which includes exclusive left-turn
and right-turn lanes with
limited storage capacity
(140 feet or less). There is
no turn lane indication
(sign) in advance of the
intersection. The north-
bound to eastbound right-
turn lane has a raised turn

island and vyield control since there is an exclusive
merge lane on NM 516.

Southbound English Road south of NM 516 is one lane.
There is curb and gutter on both sides of English Road,
with sidewalk adjacent to the curbs. There are bike
lanes on both sides of English Road that begin several
hundred feet south of the intersection.

North Approach. Immediately north of NM
516, southbound English Road is a three-lane
section with short left-turn (about 160 feet)
and right-turn (100 feet) lanes in addition to
the through lane. There is curb and gutter on
both sides of English Road, with sidewalk ad-
jacent to the curbs. There is no turn lane in-
dication (sign) in advance of the intersection.

Northbound English Road north of NM 516 is
two lanes. There are bike lanes on both sides
of English Road that begin several hundred
feet north of the intersection.

Median Break West of Intersection. Approximately 300 ft west of the English Road intersec-
tion there is an existing median break with a left turn storage lane. This median opening is ap-
parently to allow eastbound (EB) vehicles to turn left into a commercial entrance without hav-
ing to go through the English Road intersection. The median break seems excessively long, and
would appear to allow several potentially unsafe turning movements in addition to the EB left-
turns. Specifically, vehicles departing from the entrance on the north side could potentially
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make left turns to the EB lanes, and there is nothing
to prevent U-turns from occurring at the median
opening. In addition, the commercial entrance on
the north appears to be confusing to motorists,
based on the numerous curb hits (tire marks and
broken curbs) evident at the site.

I1.C.2. Bicycles and Pedestrians

There was little to no bicycle or pedestrian activity observed during the site visits to the inter-
section. This was confirmed by the 38-hour counts conducted the weekend of September 30—
October 1, 2016: only 3 bicycles on the road and 6 in the crosswalks were noted. There were a
total of 115 pedestrians during that same time. The highest number of pedestrians during any
one hour was 10. Copies of the counts are located in the Appendix.

I1.C.3. Accident Data Collection and Analysis

NMDOT Accident Data. Accident data was obtained from the NMDOT Planning and Traffic
Safety Division / Crash Records Bureau for the 5-year period from 2010 through 2014. Due to
the limited time available for obtaining and analyzing accident data, the RSA study team did
not request accident reports. The accident data is summarized in Tables 2 through 4.

There was a total of 73 crashes in the 5-year study period for the intersection and approaches.
Of these, there were 30 injury crashes (41%). There were no fatal crashes. The remaining 43
crashes (39%) were property damage only (PDO). Tables 2 through 4 provide additional infor-
mation on the accidents reported.

Nearly all of the crashes were caused by some form of driver error. Most of these were typical
of intersections: 21 failure to yield, 11 following too closely, 9 driver inattention, 7 disregard
traffic signal, 4 improper lane change.

The accident data includes classification by type. Using this system, the most common type
was left-turn: 24 accidents (33%). Vehicles going straight, including sideswipes, accounted for

21 accidents (29%). There were 12 rear end (16%) and 5 right-angle (7%) crashes.

Four crashes (5.5%) were alcohol-related. Only two accidents might have had weather (rain
and snow) as potential factors.

There were five pedestrian, one bicycle, and three motorcycle accidents — all relatively low
numbers.
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Tables 2—4. Accident Data Summary

11 S [4’ 91 ve S €L jeloL
[4 0 1 v S T €T v10¢
€ 0 € T 9 [4 ST €T0¢
€ 1 S S [4 1 LT [410r4
1 [4 [4 € 9 0 i T10¢
[4 [4 1 € S T 14" (0]
d pu3j :oruwm_o uing 9|8uy sayseJ) jo
19410 odimsapls 1oy wW::m_MM:ﬁ_M“m ¥a1 WSy Jaquiny ELETN
SISATVNY HSVHO—1 319V1
vi € 14 1T v L 6 T¢ €L jelol
S 0 T 1 1 1 T € €T v10¢
9 0 0 [4 0 0 [4 S ST €10¢
[4 [4 [4 € 0 € [4 € LT [410r4
1 0 T 14 [4 [4 0 1% 14" 1170C
0 1 0 T 1 1 1% 9 i 0T0¢
paAjoAu| Aj@so) ?8uey) PI9IA
RY10 w\”ww%uwm_ s3niqg Jo oo] aueq _”Mw.ﬂmmmw_wmm_ﬁ :oﬂﬂm_u“_m:_ 0} mww_.“”w_“_o Jeap
|oyooy Suimojjo4 s9doadwi) pajied
SYO1JV4 ONILNFGIYLNOD 1SIHDIH—E 319V1
T S T 137 0€ 0 €L jelol
0 0 0 8 S 0 €T v10¢
0 14 0 9 6 0 ST €T0¢
0 0 0 o)) L 0 LT c10¢
T 0 0 o)) 1% 0 14" 110C
0 T T 6 S 0 i 0T0¢
panjonu| panjonu| P33y Ao sayseu) sayseu) sayseu) Jo
jo0u a8eweq Jed\
1S1PAd1g uelsapad eq Apiadoig Ainfu |eled JPquinN

AYVININNS TVHIN0—C 319VL

Road Safety Audit for NM 516 at English Road I nter section



Fourteen accidents (19%) were at night. There is existing street lighting; therefore, only one
accident was reported as being Dark-Not Lighted.

There was one animal accident involving a deer.

City of Farmington Accident Data. This data
came from two sources: the City of Farming-
ton Police Department (PD) which included
13 accidents from February 2015 through
August 2016; and from the City of Farming-
ton Traffic Engineering Department, which
included 23 accidents from November 2014
through February 2016. The accident data is
included in the appendix.

The PD accident data included 5 accidents
where no reports were taken, so information

on those accidents is not available. Of the
remaining 8 accidents, 6 involved rear-end crashes, and the rest were a combination of run-
ning a red light (Failure to Yield) and right-angle. These types of accidents are common at sig-
nalized intersections. Two involved injuries; the remaining 6 were PDO.

The Traffic Department data set include 5 accidents already included with the PD, and 2 acci-
dents that were already within the NMDOT accident listing. The remaining 16 accidents were
in addition to any other data set; however, there was no information provided other than
date and time, so no analysis was performed on this data set.

I1.C.4. Existing Traffic Data

The intersection of NM 516 with English Road, and adjacent
streets and entrances, serve a number of businesses including
a few large traffic generators such as Animas Valley Mall, Tar-
get, Albertson’s, and other businesses including sporting
goods, restaurants,
banks, hotels, and
an urgent care cen-
ter. There are also
residential areas
located a few blocks
north and south of
the intersection.
These land uses
generate significant
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traffic at the intersection.

The average annual daily traffic (AADT) for this
intersection was obtained from the NMDOT web-
site. The AADT for 2015 was estimated by
NMDOT, and published in June 2016, based on
actual counts taken in 2011. The 2015 AADT was
24,351. Heavy vehicles were reported at 11%. The
AADT report is included in the appendix.

11.C.5. Turning Movement Traffic Counts

Turning movement counts were obtained in the field from 6:00 a.m. on Friday, September 30,
2016 through 8:00 p.m. on Saturday, October 1, 2106 for a total of 38 hours. Traffic flow data
was collected in fifteen minute intervals to determine the peak hours. Classifications were
conducted to determine the flow of vehicles, bicycles, and pedestrians. The Peak Hours were
then determined.

Figures 2 through 5 contain the highest Peak Hour Turning Movements which occur mid-day
on both Friday and Saturday. The turning movement counts did not indicate any A.M. or P.M.
peak hours. Complete turning movement counts are provided in the Appendix.

[1.D Other Documents Reviewed

As part of the RSA team’s analysis of the study area, OEl obtained and reviewed several recent
studies related to the project. The studies are listed in the References Section at the end of
this report. The studies reviewed included a traffic impact analysis for a nearby commercial
entrance. OEl requested previous traffic studies from NMDOT District 5 and the City of Farm-
ington but were informed that none were available at this intersection.

II.LE Site Visit General Observations
The study team conducted a site visit on the morning of the RSA workshop on October 11,
2016. The observations from the RSA workshop are provided in the meeting notes from the

field review workshop. These can be found in the Appendix.

Aerial photographs from Google and pictures taken of the project area by OEl are provided in
the Appendix.
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Figure 2. Friday Peak Hour Turning Movements
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Figure 3. Friday Peak Hour Turning Movements
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Figure 4. Saturday Peak Hour Turning Movements
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Figure 5. Saturday Peak Hour Turning Movements
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lll. Findings and Countermeasures

Below is a list of the Issues and the countermeasures that were identified during the workshop
held on October 11, 2016.

[lI.LA Issues Identified
The following issues were identified by the RSA study team during the workshop:

Capacity / operations

Medians

Driveways

Pedestrian / ADA

Geometric / median nose

Vertical alignment in the north-south direction

Skewed alignment

Signing / striping / painting on noses at medians and driveway entrance
Lighting

LNV EWNRE

These issues above were consolidated into five main categories:

Medians, driveways, geometrics, vertical alignment
Striping and Signage

Pedestrian / ADA

Capacity / operations

Lighting

v hWwWNR

[1.B Countermeasures

Countermeasures were identified during the workshop for each issue “category” defined
above, and are listed under the applicable category below:

1. Medians, driveways, geometrics, vertical alignment
e Raise grades on English Road south of the intersection
¢ Modify medians:
¢ extend median nose at east intersection approach
e shorten nose at west intersection approach and convert to double
left turn
e extend both noses at median break west of intersection
¢ Close median break west of intersection
e Reconfigure commercial driveway
2. Striping and Signage
e Add signs to supplement painted markings. The following are recommended
signs:
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¢ One sign in advance of northbound approach on English to indicate
turn/through lanes
¢ One sign in advance of southbound (SB) approach on English to indi-
cate turn/through lanes
¢ Two No U-Turn signs (both directions) at median break west of inter-
section
e One No Left-Turn sign at driveway exit in NW quadrant of intersec-
tion
¢ One advance sign for EB traffic to indicate median break is for access
to the commercial area (blue/white sign)
e One advance sign for EB traffic to indicate left turn for English is
ahead.
¢ Two signs for EB (one at median break, one at intersection) indi-
cating Left Turn Only lane
e One sign at beginning of EB acceleration lane (SE quadrant) to indi-
cate Lane Ends / Merge Left
e Add striping including turn arrows, crosswalks
e Paint median and driveway curb noses with yellow reflective paint
3. Pedestrian / ADA
e Pedestrian crossing timing
e Meet ADA: ramps / width / detectable warnings
e Raise grades on English Road south of intersection
4. Capacity / operations
e Perform capacity analysis
e Based on analysis, improve operations and queuing
5. Lighting
e Add intersection lighting in addition to median lighting

[11.C Discussion of Countermeasures Eliminated

Several of the countermeasures are considered functions of routine maintenance, and are
therefore assumed to be budgeted and scheduled within the NMDOT District 5 budget for
maintenance and operations. While this group of countermeasures are included as recom-
mendations in this report (see Conclusions section), since they will not ultimately become a
safety project they have been eliminated from further evaluation of countermeasures, includ-
ing determination of project costs, for purposes of this RSA. These include the following coun-
termeasures:

e Add striping including turn arrows, crosswalks (this work has been scheduled)
¢ Paint median and driveway curb noses with yellow reflective paint

e Pedestrian crossing timing

e Based on analysis, improve operations and queuing
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A capacity analysis was performed as part of this RSA using peak hour traffic collected for this
study. The traffic signals at this intersection use an adaptive timing scenario, which continually
adjusts signal timing. Therefore, the analysis performed for this RSA only illustrates conditions
based on the background timing settings, i.e., the starting point for which the system will
make adjustments. Based on these assumptions, the analysis determined that for the peak
hour (12:30-1:30 pm), the EB, NB and SB approaches are currently operating at a Level of Ser-
vice (LOS) “D” which is acceptable. The westbound (WB) approach is operating at a LOS
“E.” The critical movement for this approach is the WB to SB left-turn which is at a LOS “F.”
The intersection overall is operating at a LOS “D.” Signal timing changes for the intersection
(assuming current geometric configuration) could potentially improve the LOS “F” for this this
movement. Output from the capacity analysis is included in the Appendix.

[1.D Final Countermeasures
The remaining countermeasures were consolidated into the following five countermeasures:

I11.D.1. Raise Grades on English Road South of the Intersection

The existing grade of the south intersection approach falls as English Road goes south. This
countermeasure would involve reconstructing the vertical alignment of the south approach to
make it more level with NM 516. The redesign would improve the grade of the crosswalks on
NM 516 to bring them into compliance with ADA. However, in order to “daylight” English Road
to the south would require a long transition, thereby increasing the construction cost. ADA
improvements on the south side of NM 516 are included in this countermeasure.

111.D.2. Modify Medians and Reconfigure Commercial Driveway

This includes the extension of three median noses and the reduction of one nose, as described
above. The EB to NB movement would be changed to a dual left-turn. The commercial drive-
way on the north side of NM 516 would be reconfigured to restrict SB traffic from turning left
onto EB NM 516. This item includes all required signing, as recommended above. Closing the
median break is not included but could be considered as an additional countermeasure. A
sketch of the proposed improvements is provided as Figure 6 on the following page.

111.D.3 Add Signs to Supplement Painted Markings

This countermeasure would add approximately 10 signs. The locations and types of signs are
described above.

111.D.4 Meet ADA: Ramps / Width / Detectable Warnings

The NE quadrant of the intersection appears to meet ADA requirements, so this countermeas-
ure would involve the other three quadrants. The ADA ramps at each corner would be modi-
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Figure 6. Proposed Median Improvements
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fied including the addition of detectable warning surfaces, widening sidewalks, relocating the
ramps as needed to meet slope requirements, and installation of signal push buttons for pe-
destrians at the NW and SW corners.

I11.D.5 Add Intersection Lighting

Approximately four light standards would be added for this countermeasure.
ll.LE Conclusions

The countermeasures listed in Table 5 are recommended for programming into the process for
implementation. Estimated costs are provided for each countermeasure for budget level plan-

Table5. Summary of Counter measures

Counter measur e Planning L evel
Cost Estimate
1. Raise Grades on English Road South of the Intersection $420,000 to $550,000

Includes reconstruction of approximately 400 feet of English Road
south of NM 516. Does not include right-of-way or easement acquisi-
tion or utility adjustments.

2. Modify Medians and Reconfigure Commercial Driveway $108,200 to $143,400

Includes the following improvements:

¢ extend median nose at east intersection approach

e Add EB to NB dual left-turn

e shorten nose at west intersection approach and convert to double
left turn

e extend both noses at median break west of intersection

3. Add Signs to Supplement Pavement Markings $10,800 to $14,300
Approximately 10 new signs.

4. Meet ADA: Ramps / Width / Detectable Warnings $69,300 to $91,900
The ramps at the NW, SW, and SE corners would be updated to meet
ADA including detectable warning surfaces, wider sidewalks, relo-
cating the ramps as needed to meet slope requirements, and installa-
tion of signal push buttons for pedestrians (NW and SW corners).

5. Add Intersection Lighting $64,400 to $85,300
Four intersection light standards with conduit, wiring, and other re-
quired items.
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ning. The costs include amounts for engineering design, construction administration, New
Mexico gross receipts taxes, and contingencies.

In addition to the countermeasures in Table 5, the following countermeasures are recom-
mended for implementation by the appropriate agencies including the NMDOT:

e Add striping including turn arrows, crosswalks (this work has been scheduled)
e Paint median and driveway curb noses with yellow reflective paint
e Pedestrian crossing timing

e Revise signal timing to improve LOS for WB left-turn movement

OEIl would like to thank the City of Farmington for providing meeting space.
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Appendix A—Sign In Sheets
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Road Safety Audit for NM 516 at English Road I nter section

26



Appendix A—Sign In Sheet
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Appendix B—2010-2014 NMDOT Accident Data
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Appendix B—Farmington Traffic Engineering Department Accident Data
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Appendix B—Farmington Police Department Accident Data
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Appendix B—Farmington Police Department Accident Data
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Appendix B—Farmington Police Department Accident Data
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Appendix C—Aerial Photographs
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Appendix C—Aerial Photographs
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Appendix D—Photographs
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