Kimley»Horn

MEMORANDUM
To: Wesley Dismore, P.E.
City and County of Denver
From: Mary Gormley, P.E.
Kimley-Horn and Associates
Date: November 27, 2024
Project: Santa Fe Streetscape Design
Subject: Intersection Traffic Analysis

The purpose of this memorandum is to document the intersection analysis at 7" Avenue and 11"
Avenue and the pedestrian crossing treatment at 9" Avenue along Santa Fe Drive in association with
the Santa Fe Streetscape Design project. The intersection analyses will determine if the separate turn
lanes along Santa Fe Drive are needed operationally while the pedestrian analysis will determine if
additional pedestrian treatment is needed. The Santa Fe Streetscape Design project extends from 6"
Avenue to US-40/Colfax Avenue in Denver, Colorado.

EXISTING INETERSECTION CONDITIONS

The signalized intersection of 7" Avenue and Santa Fe Drive operates with permissive left turn
phasing on the northbound, eastbound, and westbound approaches. The northbound Santa Fe Drive
approach provides a left turn lane, a through lane, and a shared through/right turn lane. The
eastbound and westbound approaches provide a single lane approach for shared movements. An
aerial photo of the existing the existing intersection configuration is below.
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The signalized intersection of 11" Avenue and Santa Fe Drive operates with permissive left-turn
phasing on the northbound, eastbound, and westbound approaches. The northbound Santa Fe drive
approach provides a shared left/through lane, a through lane, and a right turn lane. However, the
northbound right turn lane has been closed due to construction on the southeast corner. Therefore,
the northbound right vehicles have been currently utilizing the outside through lane to turn right. The
eastbound and westbound 11" Avenue approaches provide single lanes with shared movements. An
aerial photo of the existing the existing intersection configuration is below.

11" Avenue and Santa Fe Drive

DATA COLLECTION

Existing turning movement counts were conducted at 7" Avenue and 11" Avenue along Santa Fe
Drive on Thursday, September 19, 2024 during the weekday morning and afternoon peak hours. The
counts were conducted during the morning and afternoon peak hours of adjacent street traffic in 15-
minute intervals from 7:00 AM to 9:00 AM and 4:00 PM to 6:00 PM on this count date. The crosswalk
counts at 9" Avenue along Santa Fe Drive were collected for 12-hours in 15-minute intervals from
7:00 AM to 7:00 PM on Saturday, September 21, 2024. The counts sheets are attached for reference.

INTERSECTION OPERATIONAL ANALYSIS

A traffic operations analysis was completed at 7" Avenue/Santa Fe Drive intersection and 11"
Avenue/Santa Fe Drive intersection based on existing lane configuration and operations. Synchro
traffic analysis software was used to analyze the signalized and unsignalized key intersections for
HCM level of service. The reported level of service is summarized in Table 1.

The 7" Avenue and Sante Fe Drive intersection was studied with the existing separate northbound
left turn lane during the existing conditions. With the separate northbound left turn lane, the
intersection operates at LOS A during both peak hours. Likewise, removing the separate left turn
lane, the intersection will continue operating at LOS A during both peak hours. The removal of the
exclusive left turn lane increases delay by less than one second.
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Since the separate northbound right turn lane is not currently operational at 11" Avenue and Santa
Fe Drive intersection, the existing condition was modeled in the analysis. The intersection currently
operates with LOS B during both peak hours. Therefore, the separate northbound right turn lane does
not need to be reinstalled after construction is complete. The intersection will operate acceptably as
is.

Table 1 —Level of Service Results

Existing Improved

: AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour
Intersection

Delay Delay
(sec/ LOS (sec/
veh) veh)
7th Ave & Santa Fe 6.0 A 8.8 A 6.6 A 9.2 A
Eastbound Approach 34.9 C 35.0 C 34.9 C 35.0 C
Westbound Approach 37.6 D 36.1 D 37.6 D 36.1 D
Northbound Approach 3.6 A 3.9 A 4.2 A 4.4 A
11" Ave & Santa Fe 10.7 B 15.6 B
Eastbound Approach 35.8 D 34.1 C Remove Exclusive Northbound
Westbound Approach 34.2 C 42.7 D Right Turn Lane
Northbound Approach 5.3 A 6.3 A

PEDESTRIAN CROSSWALK

For the 9" Avenue and Santa Fe Drive intersection analysis, specifically the south leg, used the
Uncontrolled Pedestrian Crossing Guidelines (UPCG) to determine the appropriate crosswalk
treatment. The posted speed limit is 25 miles per hour and a daily traffic volume of 12,207 vehicles
per day.

From the data collection, a summary of pedestrian crossings on the north and south legs of 9"
Avenue and Santa Fe Drive is provided in Table 2. There were 253 pedestrian crossings on the north
leg and 235 pedestrian crossings on the south leg.

Table 2 —Pedestrian Crossin
# of Crossing  # of Crossing

North Leg North Leg

7:00 AM to 8:00 AM 1 3 4
8:00 AM to 9:00 AM 9 7 16
9:00 AM to 10:00 AM 12 13 25
10:00 AM to 11:00 AM 13 15 28
11:00 AM to 12:00 PM 19 13 32
12:00 PM to 1:00 PM 22 30 52
1:00 PM to 2:00 PM 24 34 58
2:00 PM to 3:00 PM 18 30 48
3:00 PM to 4:00 PM 29 32 61
4:00 PM to 5:00 PM 32 29 61
5:00 PM to 6:00 PM 41 19 60
6:00 PM to 7:00 PM 33 10 43
| Total | 253 235 | 488
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Following the UPCG Candidate Location Flowchart this location meets all three conditions to be
appropriate for a marked crosswalk with appropriate enhancement devices.
e Location is 300 feet or further from nearest enhanced crossing AND cross street ADT>=
1,500 vpd AND location has existing curb ramps v/
e Location directly serves neighborhood-embedded commercial district v/
e Meets AASHTO sight distance requirements v/

The Recommended Treatment at Marked Crosswalks table in the UPCG identifies the recommended
crosswalk treatment based on the posted speed limit, the dally traffic volumes, and the roadway type
as a Level A treatment. The Level A treatment includes markings and signing with W11- 2 and W16-
7P placards. The City may explore installing a rectangular rapid flashing beacon (RRFB) to increase
the treatment crossing level to B for the south leg. It may be advantageous to install a Level B
crossing to accommodate the high volume of crossings along Santa Fe Drive at a concentrated
location.

CONCLUSIONS

From the intersection operational analysis, the left and right turn lanes along Santa Fe Drive at 7"
Avenue and 11™ Avenue, respectively, can be accommodated within the through lane as a shared
movement. Therefore, the existing exclusive northbound left turn lane at 7" Avenue may be removed.
Likewise, the separate northbound right turn lane at 11" Avenue does not need to be reintroduced
and the right turn movement can continue to use outside through lane.

Lastly, the south leg of the 9" Avenue and Santa Fe Drive intersection is recommended to provide
Level A crosswalk treatment at the minimum per the UPCG. This includes marking and signing with
the markings being standard continental and the signing including W11-2 with W16-7P placards. The
City may consider increasing the treatment level to B by providing a rectangular rapid flashing beacon
and consolidating both the north and south crosswalks to one location.
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