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KUSH Traffic Impact Study

Introduction

Proposed Redevelopment

The proposed “KUSH” redevelopment is a mixed-use project located at 1401 W. 23™
Street in Lawrence, Kansas. The site is bounded by W. 23" Street on the north; a small
supermarket (Natural Grocers) on the east; Naismith Drive on the southeast; W. 24"
Street on the south; a multi-family residential complex on the southwest; and a couple of
restaurants on the northwest. The surrounding land uses consist of commercial
developments along W. 23™ Street and a number of multi-family residential
developments along W. 24" Street between Naismith Drive and Ousdahl Road (See the

Location Map, Figure 1 of Appendix I).

The site is currently occupied by two buildings with several individual retail businesses,
with a few vacant spaces. Under the proposed redevelopment plan, the existing
buildings will be razed and replaced with a 3-story building — as shown in Figure 2 of
Appendix | - consisting of:
e 119 dwelling units of student housing with 311 bedrooms (ITE Land Use Code
225, Off-Campus Student Apartment, over % Mile from Campus); and
e An 8,811 sq. ft. of retail space on the first floor facing W. 23" Street. At the time
of this study, specific use for this space was unknown. However, based on the
information provided by the development team, the anticipated use for the space

will likely be a high-turnover (sit-down) restaurant (ITE Land Use Code 932).

Parking for the site will be provided on the east and south sides of the site with 203

stalls.

Zoning — The project site is currently zoned CS (Commercial Strip), except for a sliver
on the south side that is zoned RM32 (Multifamily residential) - consistent with land use
designations on Map 3-2 of the Horizon 2020. The proposed zoning for the site is

Smartcode Transect Zone T-5.
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Access — The site is currently served by four access drives as shown in Figure 1 of

Appendix | and described below:

Two on W. 23" Street with centerline spacing of approximately 245 ft. The west
driveway is a full-access point located near the west property line, and the east
driveway is a restricted right-in/right-out/left-in access point located near the east
property line.

A cross access on Naismith Drive with its centerline approximately 450 ft. south
of the W. 23" Street centerline (clear distance of approximately 400 ft.)

A cross access to the adjoining property to the east (Natural Grocers parking lot)
with its centerline approximately 130 ft. south of the W. 23" Street centerline

(clear distance of approximately 90 ft.)

Under the proposed redevelopment plan:

The west driveway on W. 23" Street will be eliminated;

A new full-access driveway will be constructed on W. 24™ Street directly across
from the middle entrance to The Rockland apartment complex as illustrated on
the Site Plan, Figure 2 of Appendix I,

The east driveway on W. 23™ Street and the two cross access drives to the east

will remain at their current locations to serve the site.

Study Area
Per request by the City staff at the Municipal Services and Operation Department, the

following intersections are identified in the study area for this project

W. 23" Street and Naismith Drive (signalized, coordinated);

W. 23" Street and Ousdahl Road (signalized, coordinated);

W. 23" Street and the existing two driveways to the site;

Naismith Drive and the existing cross access drive to the site;

W. 24™ Street and the newly proposed access drive to the site; and
W. 24" Street and Ousdahl Road

MGS
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Purpose
The purpose of this study is to:

1.

2.

Evaluate the existing operating conditions of traffic at the subject intersections,

and recommend mitigation measures as needed (“Existing” Case Scenario);

Assess impact of the trips generated by the proposed redevelopment project on
the subject intersections, and recommend off-site improvements as needed

(“Existing + Project” Case Scenario);

Assess cumulative impact of the proposed redevelopment project and other
approved developments in the proximity of this site (as identified by the City

staff), and recommend off-site improvements as needed (“Existing + Project +

Approved Projects” Case Scenario); and

. Evaluate the operating conditions of traffic in the study area for target year 2040

(“Future” Case Scenario).

Data Collection and Summary

Roadway Network Characteristics

In the vicinity of the redevelopment site:

W. 23" Street is a 4-lane divided roadway with a two-way center left-turn lane
and pavement width of 55 ft. It is designated as a “Principal Arterial” on the City’s
T2040 Thoroughfare Map and has posted speed limit of 35 mph. On street

parking is prohibited on both sides of the street.

Naismith Drive is designated as a “Collector” on the City’'s T2040 Thoroughfare
Map. North of W. 23 Street, it is a 4-lane divided roadway with a 70 ft. wide
raised median with a large drainage channel in the middle, and posted speed

limit of 30 mph. On-street parking is prohibited on both sides of the street north of
W. 23" Street.

South of W. 23" Street, Naismith Drive transitions from a 4-lane divided roadway
at its intersection with W. 23™ Street to a 24 ft. wide street (one lane in each

direction) at approximately 320 ft. south of W. 23" Street and continues south for

MGS
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another 300 ft. before its horizontal alignment take a sharp turn onto W. 24™
Street. The curve is delineated with several chevron signs (W1-8) and has
advance horizontal alignment warning sign “TURN (W1-1)" with advisory speed
plaque (W13-1P) of 20 mph in each direction. On-street parking is not prohibited
on either side of street.

W. 24™ Street is a two-way, 24 ft. wide roadway designated as a “Collector” on
the City’'s T2040 Thoroughfare Map. Speed limit is not posted, hence the

statutory speed limit of 30 mph is assumed. On-street parking is not prohibited on
either side of the street.
Ousdahl Road is a two-way, 24 ft. wide roadway designated as a “Collector” on

the City’'s T2040 Thoroughfare Map. Speed limit is not posted, hence the

statutory speed limit of 30 mph is assumed. On-street parking is prohibited on the
west side of the street.

The intersection of W. 23™ and Naismith Drive is controlled by a coordinated-
actuated traffic signal along W. 23" Street with camera detection on all
approaches. The signal operates under “protected only” left-turn phasing scheme
in all directions. The lane configurations at this intersection are as follows:

- Eastbound and westbound approach each has a dedicated left-turn lane
(part of the center left-turn lane) and two through lanes with the outside
lane shared by right-turn movement;

- Northbound approach has a dedicated left-turn lane with storage length of
approximately 80 ft., a through lane, and a dedicated right-turn lane with
storage length of approximately 80 ft.; and

- Southbound approach has a defacto left-turn lane, and a shared
through/right-turn lane.

The intersection of W. 23™ and Ousdahl Road is also controlled by a
coordinated-actuated traffic signal along W. 23™ Street with camera detection on
all approaches. The signal operates under “protected/permissive” left-turn
phasing scheme in all directions. The lane configurations at this intersection are

as follows:
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- Eastbound and westbound approach each has a dedicated left-turn lane
(part of the center left-turn lane) and two through lanes with the outside
lane shared by right-turn movement;

- Northbound approach has a dedicated left-turn lane with storage length of
approximately 90 ft., and a shared through/right-turn lane; and

- Southbound approach has a dedicated left-turn lane with storage length of
approximately 75 ft., and a shared through/right-turn lane.

e The intersection of W. 24™ Street and Ousdahl Road is an offset “T” intersection
with offset distance of approximately 165 ft.; controlled by stop sign on W. 24™
Street.

e The existing cross access driveway connecting the site’s parking lot to Naismith

Drive is a “T” intersection controlled by a substandard stop sign.

Traffic Counts

At the time of this study, a mill and overlay project was underway along W. 23" Street
east of Ousdahl Road with the outside lanes closed to traffic resulting in skewed traffic
patterns along the corridor. Therefore, most recent turning movement counts — obtained
from the City’s 3-year traffic count program at signalized intersections - were used for
analysis of the intersections of W. 23™ Street with Naismith Drive and Ousdahl Road.
Records show that the latest counts were conducted on 4/28/2016 and 4/14/2015 at

Naismith Drive and Ousdahl Road, respectively.

The remaining intersections under study were counted during both morning and
afternoon peak-hours of typical weekdays from 7:00 to 9:00 a.m. and 4:00 to 6:00 p.m.
when KU classes were in session. Results, as illustrated in Figures 3 and 4 of Appendix
| and summarized in Appendix V, indicate that in the study area:
e On a typical weekday, morning peak occurs sometime between 7:30 and 9:00.
o W. 23" Street carries approximately 1,950 vph with directional distribution of
approximately 55% - 45% (eastbound — westbound).
o Naismith Drive carries approximately 450 vph north of W. 23" Street with

directional distribution of approximately 65% - 35% (northbound -
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southbound). South of W. 23™ Street, traffic volumes drop from approximately
215 vph (at the signal) to approximately 160 vph (at W. 24" Street) with
directional distribution of approximately 83% - 17%, (northbound -
southbound) and 70% - 30%, (northbound — southbound), respectively.

o Traffic volumes on W. 24™ Street vary from approximately 160 vph on the
east end (at Naismith Drive) to approximately 90 vph on the west end (at
Ousdahl Road). Directional distribution of traffic reverses from approximately
60% - 40% (eastbound — westbound) on the eastern half of the street to 40%
- 60% (eastbound — westbound) on the western half.

o Ousdahl Road carries approximately 445 vph north of W. 23" Street with
directional distribution of 55% - 45% (northbound — southbound). South of W.
23 Street, traffic volumes drop from approximately 235 vph (at the signal) to
approximately 95 vph (south of W. 24™ Street) with directional distribution of
approximately 50% - 50% (northbound — southbound) and 65% - 35%
(northbound — southbound), respectively.

o Total entering traffic volumes at the intersections under study are
approximately:

> 2,235 vph at W. 23" Street and Naismith Drive;

» 150 vph at Naismith Drive and cross access to the site;

> 180 vph at W. 24™ Street and middle access driveway to The Rockland
apartments;

> 130 vph at W. 24" Street and Ousdahl Road; and

> 2,370 vph at W. 23" Street and Ousdahl Road.

e On a typical weekday, afternoon peak occurs sometime between 4:45 and 6:00

p.m.

o W. 23" Street carries approximately 2,650 vph with directional distribution of
approximately 45% - 55% (eastbound — westbound) west of Naismith Drive,
and 50% — 50% east of Naismith Drive.

o Naismith Drive carries approximately 710 vph north of W. 23" Street with

directional distribution of approximately 30% - 70% (northbound -
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southbound). South of W. 23™ Street, traffic volumes drop from approximately
375 vph (at the signal) to approximately 310 vph (at W. 24" Street) with
directional distribution of approximately 55% - 45%, (northbound -
southbound) and 35% - 65%, (northbound — southbound), respectively.

o Traffic volumes on W. 24" Street vary from approximately 310 vph on the
east end (at Naismith Drive) to approximately 210 vph on the west end (at
Ousdahl Road). Directional distribution of traffic changes from approximately
70% - 30% (eastbound — westbound) on the eastern half of the street to 40%
- 60% (eastbound — westbound) on the western half.

o Ousdahl Road carries approximately 415 vph north of W. 23" Street with
directional distribution of 50% - 50% (northbound — southbound). South of W.
23 Street, traffic volumes drop from approximately 355 vph (at the signal) to
approximately 250 vph (south of W. 24" Street) with directional distribution of
approximately 45% - 55% (northbound — southbound).

o Total entering traffic volumes at the intersections under study are
approximately:

> 3,155 vph at W. 23" Street and Naismith Drive;

» 365 vph at Naismith Drive and cross access to the site;

» 350 vph at W. 24™ Street and middle access driveway to The Rockland
apartments;

> 315 vph at W. 24" Street and Ousdahl Road; and

> 3,015 vph at W. 23" Street and Ousdahl Road.

Traffic Signal Data

Based on the information obtained from the City, traffic signals along W. 23" Street are
coordinated and have 120 and 150 seconds cycle lengths during morning and afternoon
peak-hours of typical weekdays, respectively. For the purpose of this analysis, all
parameters of the current signal timing plan and phasing schemes are utilized in order
to maintain the existing coordination between the signals along the corridor (See timing

details in Appendix VI).
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Transit Services

The study area is currently served by a coordinated transit service between Lawrence
Transit System and KU on Wheels via:

e Route #11 running every 2 hour in the north/south direction, connecting the
study area to KU campus and downtown to the north; and 33" and lowa Street to
the south with the nearest stops

o On W. 24™ Street approximately 270 ft. (walking distance) west of the
project site - Stops #39 (northbound) and #40 (southbound).

o On Naismith Drive south of W. 23" Street approximately 330 ft. (walking
distance) from the project site - Stop #41 (northbound).

o On Naismith Drive north of W. 23" Street approximately 330 ft. (walking
distance) from the project site — Stop #110 (southbound).

e Route #5 running every % hour in the east/west direction, connecting the study
area to 33" & lowa Street to the south; and East Hill Business Park to the east
with the nearest stops

o On W. 23" Street west of Naismith Drive approximately 720 ft. (walking
distance) from the project site — Stop #42 (eastbound).

o On W. 23" Street east of Naismith Drive approximately 800 ft. (walking
distance) from the project site — Stop #43 (westbound).

Maps of the routes and their schedules are included in Appendix VII.

Existing and Planned Bikeways
According to the City’s T2040 Bicycle System Map (See Appendix VIl for details):

« Naismith Drive north of W. 23" Street is designated as a bike route (existing).

e Naismith Drive between W. 23" Street and W. 24™ Street is designated as a
shared use path (existing); continuing south as an off-road path connecting W.
24" Street to W. 29" Terrace.

e W. 24" Street between Naismith Drive and Ridge Court is designated as planned

(future) bike route.
e Ousdahl Road between W. 19" Street and W. 27" Street is also designated as

planned (future) bike route.

MGS October 2018



N KUSH Traffic Impact Study

Evaluation of the Existing Operating Conditions

Volume/Capacity Analysis

A volume/capacity analysis (using Synchro 10 Software and methodologies outlined in

the 6" Edition of the Highway Capacity Manual (HCM) published by the Transportation

Research Board) was conducted to determine level-of-service (LOS) for all movements

at the subject intersections during both morning and afternoon peak-hours of a typical

weekday.

Level-of-service, as defined in the HCM, describes the quality of traffic operating
conditions and ranges from “A” to “F”, with LOS “A” representing the best (most
desirable with minimum delay) conditions and LOS “F” the worst (severely congested
with excessive delays). The following chart outlines the level-of-service criteria for un-

signalized and signalized intersections.

Control Delay for Control Delay for
Level-Of-Service Unsignalized Intersections Signalized Intersections

(seconds/vehicle) (seconds/vehicle)

A 0-10 0-10

B >10-15 >10-20

C >15-25 >20-35

D >25-35 >35-55

E >35-50 >55-80

F > 50 >80

Results of the analysis for the existing traffic volumes and operating conditions (e.q.

signal timing and phasing) are shown in Appendix Il and summarized in Table 1 below.
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Table 1

Summary of V/C' Analysis for “Existing” Case Scenario
(Existing “Traffic Volumes and Signal Timing/Phasing”)

(Typical Weekday)

Morning Peak-Hour

Afternoon Peak-Hour

Intersection Movement
95% 95%
Los? vic’ Queue Los? vic' Queue
(veh) (veh)
EB (TR) A Free Flow 0 A Free Flow 0
W. 23" Street
g WB (L) B 0.01 1 B 0.03 1
an
. WB (T) A Free Flow 0 A Free Flow 0
Site Access
NB (R) B <0.01 1 B 0.04 1
EB (L) D 0.37 5 F 0.67 6
EB (TR) B 0.45 20 B 0.57 7
W. 23" Street WB (L) D 0.07 1 F 0.49 4
and WB (TR) C 0.56 15 C 0.74 30
Naismith Drive NB (L) D 0.10 2 F 0.57 5
(Using Existing NB (T) E 0.49 6 E 0.43 6
Signal Timing NB (R) A 0.27 1 A 0.22 1
Plan and Phasing | SB (L) E 0.43 4 F 0.91 15
Scheme)’ SB (TR) B 0.25 3 E 0.91 14
24.9 37.9
Intersection C Delay: D Delay:
(sec/veh) (sec/veh)
Naismith Drive EB (LR) A 0.01 1 B 0.06 1
and NB (LT) A <0.01 1 A <0.01 1
Site Access SB (TR) A Free Flow 0 A Free Flow 0
" EB (TR) A Free Flow 0 A Free Flow 0
W. 24" Street
J WB (LT) A 0.01 1 A 0.03 1
an
) NB (LR) A 0.06 1 B 0.08 1
Site Access
SB (LTR) N/A N/A N/A N/A N/A N/A
W. 24" Street WB (LR) A 0.06 1 B 0.16 1
and NB (TR) A Free Flow 0 A Free Flow 0
Ousdahl Road SB (LT) A 0.01 1 A 0.02 1

1. V/C = Volume/Capacity Ratio

2. LOS = Level-Of-Service

3. Source: City MSO Department
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Table 1 (Cont'd)

Summary of V/C' Analysis for “Existing” Case Scenario
(Existing “Traffic Volumes and Signal Timing/Phasing”)

(Typical Weekday)

Morning Peak-Hour

Afternoon Peak-Hour

Intersection Movement
95% 95%
LOS? vic’ Queue Los? vic' Queue
(veh) (veh)
EB (L) A 0.40 3 B 0.32 2
’ EB (TR) B 0.46 14 B 0.54 20
I
W. 23" Street  =vETD) A 0.07 1 B 0.28 2
d
an WB (TR) A 0.45 17 B 0.64 22
Ousdahl Road
NB (L) D 0.11 2 D 0.38 4
(Using Existing
. L. NB (TR) D 0.49 5 D 0.44 6
Signal Timing
SB (L D 0.17 2 D 0.21 3
Plan and Phasing L
Scheme)® SB (TR) D 0.65 7 E 0.76 9
14.5 234
Intersection B Delay: C Delay:
(sec/veh) (sec/veh)

1. VIC = Volume/Capacity Ratio

2. LOS = Level-Of-Service

3. Source: City MSO Department

e Intersection of W. 23™ Street and Naismith Drive operates at LOS “C” and “D”

during morning and afternoon peak-hours, respectively.

o Eastbound/westbound approaches operate at LOS “C” and higher during

both peak-hours;

o0 Northbound approach operates at LOS “D” during both peak-hours with

v/c < 0.57; and

0 Southbound approach operates at LOS “D” during morning peak-hour with

vic < 043, and LOS “F” during afternoon peak-hour with v/c ratio

approaching 1.0.
e Intersection of W. 23" Street and Ousdahl Road operates at LOS “B” and “C”

during morning and afternoon peak-hours, respectively.

o Eastbound/westbound approaches operate at LOS “B” and higher during

both peak-hours;

o Northbound approach operates at LOS “D” during both peak-hours with

v/c < 0.49; and

MGS

October 2018




KUSH Traffic Impact Study

0 Southbound approach operates at LOS “D” during morning peak-hour with
v/c <0.65, and LOS “E” during afternoon peak-hour with v/c < 0.76.
¢ Individual movements at all other intersections in the study area operate at LOS

“B” and higher during both peak-hours.

Sight Distance Analysis

The existing cross access on Naismith Drive and the proposed access drive on W. 24"
Street are both located near a horizontal curve (turn) that connects Naismith Drive to W.
24™ Street. A sight distance analysis, using the guidelines suggested in the "Green

Book” published by the American Association of State Highway and Transportation

Officials (AASHTO), 6" Edition, was conducted to evaluate adequacy of intersection

sight distance (ISD) and stopping sight distance (SSD) at these driveway locations.
Results, as described below, indicate that line of sight for certain movements is

obstructed by some overgrown vegetation and tree branches.

Cross Access Driveway on Naismith Drive

Operating speed on Naismith Drive = 25 mph (assume 5 mph over the advisory speed plaque)
Approach grades on Naismith Drive and cross access driveway = +/- 3%

Req. ISD for outbound left-turn movement = 280 ft. vs. 255 ft. (measured) RESTRICTED
Req. ISD for outbound right-turn movement = 240 ft. vs. 245 ft. (measured) MARGINAL
Req. SSD for northbound left-turn from Naismith Drive = 155 ft. vs. 245 ft. (measured) OK
Req. SSD for southbound right-turn from Naismith Drive= 155 ft. vs. 405 ft. (measured) OK

Proposed Access Drive on W. 24" Street

Operating speed on W. 24" Street = 25 mph (assumed 5 mph over the advisory speed plaque)

Approach grade on W. 24" Street and proposed access driveway = +/- 3%

Req. ISD for outbound left-turn movement = 280 ft. vs. 620 ft. (measured) OK
Req. ISD for outbound right-turn movement = 240 ft. vs. 280 ft. (measured) OK
Req. SSD for eastbound left-turn from W. 24" Street = 155 ft. vs. 775 ft. OK
Req. SSD for westbound right-turn from W. 24" Street = 155 ft. vs. 265 ft. OK
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Trip Generation Analysis

Trip generation of a proposed land development project is typically estimated using trip

generation rates suggested by the Institute of Transportation Engineers (ITE), Trip

Generation Manual (currently the 10" Edition). For this analysis, ITE land use codes 225

(Off-Campus Student Apartments) and 932 (High-Turnover, Sit-Down Restaurant) with
“‘number of bedrooms” and “gross floor area” as their respective independent variables
were selected. Weighted Average Rate Method and Regression Equation Method were
both evaluated and the method following the criteria suggested in the ITE Trip

Generation Handbook, 3™ Edition with statistical significance is selected for each land

use (See first page of Appendix Il for the guidelines). Results, as summarized in Table

2 and shown in Appendix Ill, are described in the following paragraphs.

Total Unadjusted Trips (Unadjusted External + Internal Capture)

e On average, 145 trip-ends (64 inbound, 81 outbound) during morning peak-hour
of a typical weekday;

e On average, 181 trip-ends (102 inbound, 71 outbound) during afternoon peak-
hour of a typical weekday; and

e On average, 2,223 (+/-) trip-ends (two-way volumes) during 24-hour period of a

typical weekday.

Internal Capture Trips

The above-mentioned unadjusted trip numbers represent sum of the trips for single-use,
free-standing sites for each proposed land use in a suburb setting. However, at mixed-
use development sites with two or more complementary land uses, there is potential for
interaction among the uses that are referred to as “internal capture trips”. As a result,
the total external trip numbers may be less than the simple sum of the trips generated

by each use separately.

The proposed redevelopment under study is a mixed-use project consisting of
“residential” and “retail” components with potential for internal capture trips. Using the

guidelines suggested in the ITE Trip Generation Handbook, 3™ Edition in conjunction
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with the NCHRP Report 684 “Internal Capture Trip Estimation Tool”, the internal capture

rate for this project is estimated at 12% and 14% during morning and afternoon peak-
hours, respectively. Results, as summarized in Table 2 and shown in Appendix IV,
indicate that the internal capture trips are:
e On average, 18 trip-ends (9 inbound, 9 outbound) during morning peak-hour of a
typical weekday; and
e On average, 25 trip-ends (13 inbound, 12 outbound) during afternoon peak-hour

of a typical weekday.

Unadjusted External Trips

The unadjusted external trips are calculated as follows:
e On average, 127 trip-ends (55 inbound, 72 outbound) during morning peak-hour
of a typical weekday;
e On average, 156 trip-ends (89 inbound, 67 outbound) during afternoon peak-hour
of a typical weekday; and

Adjustment for Pass-By Trips

The resulting number of trips after adjustment for “internal capture trips” represents total
vehicles entering and exiting the site at its proposed driveway(s). Because one of the
components of the proposed uses for this site is retail-oriented, it attracts a portion of its
trips from traffic passing the site on the way from origin to an ultimate destination. These
retail trips are called “pass-by” trips and do not add new traffic to the adjacent street
network. These trips are typically estimated using values suggested by the ITE Trip

Generation Handbook, 3™ Edition. However, a zero value is assumed for this analysis.

Adjustment for Multimodal Use

The proposed redevelopment site is located in a fully-developed area with frequent
transit services to/from KU campus, downtown Lawrence, and W. 3st Street and lowa
Street. Trip generation numbers presented in the previous paragraphs do not reflect
those for urban infill sites such as this site. These types of redevelopment sites often

result in fewer vehicle trips due to modal shifts:
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e More walking because of close proximity of complementary uses;

e More transit ridership because of convenient, frequent transit services; and

e More bicycling because of bicycle facilities and amenities available in and
adjacent to the site.

Therefore, it is reasonable to assume that the external trips for this project are subject to

a 5% discount due to transit and bicycle use (See Table 2 for details).

Adjustment for Current Use

Field observations were conducted during both peak-hours of a typical day to count
traffic in and out of the existing retail center at the project site. Results, as shown at the
end of Appendix V, indicate that the project site currently generates:
e On average, 17 trip-ends (9 inbound and 8 outbound) during morning peak-hour
of adjacent street; and
e On average, 59 trip-ends (29 inbound and 30 outbound) during afternoon peak-

hour of adjacent street.

Therefore, the site-generated external trips are further adjusted to estimate the net

added new trips generated by the proposed redevelopment (See Table 2 for details).

Adjusted External Trips (Net Added New Trips)

The proposed redevelopment project is anticipated to add new trips to the street

network of the following magnitudes (See Table 2 for details):
e On average, 103 trip-ends (43 inbound, 60 outbound) during morning peak-hour
of a typical weekday;
e On average, 89 trip-ends (56 inbound, 33 outbound) during afternoon peak-hour
of a typical weekday; and
e On average, 1,580 (+/-) trip-ends (two-way volumes) during 24-hour period of a

typical weekday.
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Analysis Time Period

An overview of the existing traffic volumes in the study area and their peak
characteristics, in conjunction with estimated trips generated by the proposed
redevelopment project, indicate that the most critical peak period will likely occur during
the afternoon peak-hour of a typical weekday. However, for the purpose of this study,

both morning and afternoon peak-hour periods are analyzed.

Trip Distribution and Assignment Analysis

Distribution of trips generated by the proposed redevelopment project is assumed to be
somewhat similar to the overall existing traffic patterns in the study area with
consideration given to the layout of the parking lot and location of the access drives as

described below:
e 80% to/from north and east
e 32% using the proposed access on W. 24™ Street.
e 32% using the existing cross access on Naismith Drive.
e 16% using the existing % access on W. 23" Street.
e 20% to/from west and south
e 8% using the existing cross access on Naismith Drive.

e 12% using the proposed access on W. 24™ Street.

Figure 5 of Appendix | illustrates these patterns in detail. Using these distribution
patterns, site-generated traffic is assigned to the street network as illustrated in Figure 6

of Appendix I.
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Table 2

Summary of Trip Generation Calculations”? for the Proposed "KUSH" Redevelopment (Peak-Hours of Adjacent Street Network)

Typical Weekday
Land Use (ITE CODE) Setting/ Size 24-hr, 2-Way | AM Peak-Hour? (vph) PM Peak-Hour® (vph)

Location Volume (vpd) | Enter Exit Total | Enter Exit Total
Off-Campus Student Apartments (225)* Gen. Urban/Suburban | 311 bedrooms 1,235 16 41 57 49 46 95
High-Turnover Restaurant (932) Gen. Urban/Suburban 8,811 GFA 988 48 40 88 53 33 86
Total Unadjusted Trips (Build-Out) 2,223 64 81 145 102 79 181
Adjustment for Internal Capture Trips (AM Peak = 12%; PM Peak = 14%)5 -9 -9 -18 -13 -12 -25
Unadjusted External Trips (Build-Out) 55 72 127 89 67 156
Adjustment for Multi-Modal Use (assume 5% for combined transit & bicycle) -3 -4 -7 -4 -3 -7
Adjusted External Trips (Build-Out) 52 68 120 84 63 148
Adjustment for Existing Retail Center (Based on Field Data Collection) -9 -8 -17 -29 -30 -59
External Trips added to the Street Network 1580 ° 43 60 103 55 33 89

NOTES:

1) Trip generation numbers in this table are calculated using the rates suggested in the [TE Trip Generation Manual, 10th Edition.

2) Number of trips are determined by both Weighted Average Rate Method and the Regression Equation Method and the method that

meets the criteria suggested in the ITE Trip Generation Handbook, 3rd Edition with statistical significance is selected for analysis (* denotes use of Reg. Eq.)

3) Peak-hour of adjacent street network.

4) GFA = Gross Floor Area

5) Calculated using the NCHRP 684, Internal Trip Capture Estimation Tool. However, for this study, a 20% rate is assumed for both AM and PM peak hours.
6) Using K-Factor of 15.3% (24-hr volumes/AM peak-hour: 2,223/145)




KUSH Traffic Impact Study

Impact Analysis for “Existing + KUSH” Case Scenario

Volume/Capacity Analysis

Following the same procedure mentioned earlier, a volume/capacity analysis was
conducted to determine level-of-service during both morning and afternoon peak-hours
of a typical weekday for “Existing + Proposed Redevelopment” case scenario (See
Figures 7 and 8 of Appendix | for projected peak-hour traffic volumes). Results, as
shown in Appendix Il and summarized in Table 3 indicate that level-of-service for
individual movements in the study area, generally, remain unchanged with slightly

higher delay values and v/c ratios.

Impact Analysis for “Existing + KUSH + Approved Projects” Scenario

Based on the information provided by the City staff, currently, there are no other

approved development projects near the study area.

Impact Analysis for Target Year 2040 (Future Case Scenario)

Volume/Capacity Analysis

Because the site is located in a mostly developed dense-urban area, an annual growth
rate of 1.0% may be assumed to estimate the background traffic volumes for target year
2040. Conversely, it is anticipated that completion of the South Lawrence Trafficway
(SLT) in 2016 will potentially reduce traffic volumes along the W. 23™ Street; yet to be
evaluated. Therefore, analysis for target year 2040 is omitted from this study until such
time that current counts can be obtained upon completion of the mill and overlay project
along W. 23" Street.
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KUSH Traffic Impact Study

Table 3

Summary of V/C' Analysis for “Existing + KUSH” Case Scenario”
(Existing Signal Timing/Phasing)

(Typical Weekday)

, Morning Peak-Hour Afternoon Peak-Hour
Intersection Movement
95% 95%
LOS? vic' Queue LOS? vic' Queue
(veh) (veh)
EB (TR) A Free Flow 0 A Free Flow 0
W. 23" Street
g WB (L) B 0.02 1 B 0.04 1
an
. WB (T) A Free Flow 0 A Free Flow 0
Site Access
NB (R) B 0.03 1 B 0.05 1
EB (L) D 0.41 5 F 0.69 6
EB (TR) C 0.47 20 B 0.60 7
W. 23" Street WB (L) E 0.15 2 F 0.58 4
and WB (TR) C 0.56 15 C 0.77 30
Naismith Drive NB (L) D 0.10 2 F 0.57 5
(Using Existing NB (T) E 0.59 6 E 0.42 6
Signal Timing NB (R) A 0.31 1 A 0.23 1
Plan and Phasing | SB (L) E 0.43 4 F 0.91 15
Scheme)’ SB (TR) C 0.32 4 F 0.93 18
27.8 40.6
Intersection C Delay: D Delay:
(sec/veh) (sec/veh)
Naismith Drive EB (LR) A 0.04 1 B 0.09 1
and NB (LT) A < 0.01 1 A <0.01 1
Site Access SB (TR) A Free Flow 0 A Free Flow 0
EB (LTR) A < 0.01 1 A < 0.01 1
W. 24" Street
g WB (LTR) A 0.01 1 A 0.03 1
an
. NB (LTR) A 0.06 1 B 0.09 1
Site Access
SB (LTR) A 0.04 1 B 0.03 1
W. 24" Street WB (LR) A 0.07 1 B 0.17 1
and NB (TR) A Free Flow 0 A Free Flow 0
Ousdahl Road SB (LT) A 0.01 1 A 0.03 1

2. VIC = Volume/Capacity Ratio

2. LOS = Level-Of-Service

3. Source: City MSO Department
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KUSH Traffic Impact Study

(Existing Signal Timing/Phasing)

Table 3 (Cont’d)
Summary of V/C' Analysis for “Existing + KUSH” Case Scenario”

(Typical Weekday)

Morning Peak-Hour

Afternoon Peak-Hour

Intersection Movement
95% 95%
LOS? vic' Queue LOS? vic' Queue
(veh) (veh)
EB (L) B 0.41 3 B 0.33 2
; EB (TR) B 0.47 14 B 0.56 20
W. 237 Street FyETD) A 0.07 1 B 0.29 2
d
an WB (TR) A 0.47 17 B 0.66 2
Ousdahl Road
NB (L) D 0.12 2 D 0.38 4
(Using Existing
. L NB (TR) D 0.51 5 D 0.40 6
Signal Timing
SB (L D 0.17 2 D 0.20 3
Plan and Phasing L
Scheme)’ SB (TR) D 0.65 7 E 0.76 9
15.2 24.6
Intersection B Delay: C Delay:
(sec/veh) (sec/veh)

2. VIC = Volume/Capacity Ratio

2. LOS = Level-Of-Service

Summary & Recommendations

3. Source: City MSO Department

This study evaluates the existing operating conditions of traffic at the key intersections

in the study area as identified by the City staff. Results of the operational analysis for

the existing conditions are summarized in Table 1 with additional details in Figures 3

and 4 of Appendix |, and Appendix Il. The study also assesses impact of traffic

generated by the proposed “KUSH” redevelopment (at build-out) on the street network.

Results of the site-generation and operational analyses for the post-development

conditions are summarized in Tables 2 and 3 with additional details in Figures 5 thru 8

of Appendix I, and Appendices Il and lll.

Existing Conditions

e Results of a volume/capacity analysis indicate that, under the existing traffic and

operating conditions, a number of the individual movements at the signalized

MGS
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KUSH Traffic Impact Study

intersections in the study area operate at capacity.
o The intersection of W. 23™ Street and Naismith Drive operates at LOS “C”
and “D” during morning and afternoon peak-hours of a typical weekday
with a number of the individual movements operating at LOS “E” and “F”
with v/c ratio of 0.91 for southbound approach.
o The intersection of W. 23" Street and Ousdahl Road operates at LOS “B”
and “C” during morning and afternoon peak-hours of a typical weekday

with southbound approach operating at LOS “E” with v/c ratio of 0.76.

As stated earlier, at the time of this study, a mill and overlay project was in
progress on W. 23" Street in the study area resulting in skewed traffic patterns
on W. 23 Street; hence most recent traffic volumes obtained from the city
records were used for analysis. These counts were taken in 2015 and 2016 when

the South Lawrence Trafficway (SLT) was still under construction.

Recommended Mitigation Measure — Monitor traffic volumes at both signalized
intersections in the study area to evaluate impact of the SLT project on reduction
of traffic volumes along the W. 23™ Street corridor with potential operational
improvements including modification of signal timing plan and phasing scheme

while maintaining coordination with other signals in the network.

Results of a sight distance analysis indicate that existing overgrown vegetation
and tree branches along west side of Naismith Drive restrict sight distance for

traffic exiting the site at the cross access on Naismith Drive.

Recommended Mitigation Measure — Remove/trim vegetation/tree branches
along west side of Naismith Drive on both sides of the driveway to provide for

clear departure sight triangles in each direction.
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KUSH Traffic Impact Study

Existing + Proposed “KUSH” Redevelopment

Results of a trip generation analysis indicate that the net added external trips

generated by the “KUSH” redevelopment are 103 and 89 trip-ends during
morning and afternoon peak-hours of a typical weekday. Results of a
volume/capacity analysis indicate that with this added traffic, LOS at the
signalized intersections in the study area remains unchanged with slight increase

in the delay values for some of the individual movements.

Recommended Mitigation Measure — Continue monitoring traffic volumes and
signal operation at both signalized intersections in the study area for potential
operational improvements including modification of signal timing plan and

phasing scheme while maintaining coordination with other signals in the network.

Results of the volume/capacity analysis also indicate that individual movements
at all other intersections in the study area operate at LOS “B” and higher with no

evidence of any operational deficiency.

The existing stop sign at the cross access on Naismith Drive is sub-standard.

Recommended Mitigation Measure — Replace the existing sign with a new
STOP (R1-1) sign.
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Figure 3 - Existing Traffic Volumes (Morning Peak-Hour of a Typical Weekday, 2015 - 2018)
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Figure 4 - Existing Traffic Volumes (Afternoon Peak-Hour of a Typical Weekday, 2015 - 2018)
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Figure 5 - Trip Distribution Patterns for the Proposed Redevelopment (Peak-Hours of a Typical Weekday)
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Figure 6 - Site-Generated Adjusted External Trips for the Proposed Redevelopment (Peak-Hours of a Typical Weekday)
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Figure 7 - "Existing + Proposed Redevelopment" Traffic Volumes (Morning Peak-Hour of a Typical Weekday)
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Figure 8 - "Existing + Proposed Redevelopment" Traffic Volumes (Afternoon Peak-Hour of a Typical Weekday)
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APPENDIX II

Results of Volume/Capacity Analysis
Using
Synchro 10 Software
(HCM 6™ Edition Methodology)



“Existing” Traffic Volumes
Existing Operating Conditions (e.g. Signal Timing & Phasing)



23rd Street & Naismith Drive Existing Traffic Volumes and Operating Conditions
Morning Peak-Hour

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI 5 % 4 ul % Ts
Traffic Volume (vph) 85 935 6 7 752 118 17 92 68 74 24 54
Future Volume (vph) 85 935 6 7 752 118 17 92 68 74 24 54
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 160 0 180 0 90 90 350 0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (ft) 25 25 245 0
Lane Util. Factor 100 095 09 100 095 09 100 100 100 100 100 1.00
Frt 0.999 0.980 0.850 0.896
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 3536 0 1770 3468 0 1770 1863 1583 1770 1669 0
FIt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1770 3536 0 1770 3468 0 1770 1863 1583 1770 1669 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 15 118 59
Link Speed (mph) 35 35 30 30
Link Distance (ft) 320 418 427 355
Travel Time (s) 6.2 8.1 9.7 8.1
Peak Hour Factor 092 09 092 09 092 09 09 092 092 092 092 092
Adj. Flow (vph) 92 1016 7 8 817 128 18 100 74 80 26 59
Shared Lane Traffic (%)
Lane Group Flow (vph) 92 1023 0 8 945 0 18 100 74 80 85 0
Turn Type Prot NA Prot NA Prot NA  Perm Prot NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8
Detector Phase 5 2 1 6 3 8 8 7 4
Switch Phase
Minimum Initial (S) 170 130 80 130 120 130 130 120 130
Minimum Split (s) 220 470 200 450 200 330 330 200 330
Total Split (s) 220 470 200 450 200 330 330 200 330
Total Split (%) 18.3% 39.2% 16.7% 37.5% 16.7% 275% 275% 16.7% 27.5%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 2.0 1.0 2.0 1.0 2.0 2.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.0 5.0 6.0 5.0 6.0 6.0 5.0 6.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None None None None None
Act Effct Green (s) 170 778 80 584 120 133 133 127 208
Actuated g/C Ratio 014 0.65 0.07 049 010 011 011 011 017
v/c Ratio 037 045 0.07 056 010 049 027 043 025
Control Delay 386 199 540 240 50.7 587 43 575 199
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 386 199 540 240 50.7  58.7 43 575 199
LOS D B D C D E A E B
Approach Delay 215 24.3 37.0 38.2
Approach LOS C C D D
Queue Length 50th (ft) 66 356 6 270 13 74 0 59 15
Queue Length 95th (ft) 115 500 22 361 36 130 13 109 65

Synchro 10 Light Report

Page 1



23rd Street & Naismith Drive Existing Traffic Volumes and Operating Conditions
Morning Peak-Hour

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Internal Link Dist (ft) 240 338 347 275

Turn Bay Length (ft) 160 180 90 90 350

Base Capacity (vph) 250 2294 221 1696 221 419 447 221 437
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 037 045 0.04 0.56 008 024 017 036 019
Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 119 (99%), Referenced to phase 2;EBT and 6:WBT, Start of Green
Natural Cycle: 120

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.56

Intersection Signal Delay: 24.9 Intersection LOS: C
Intersection Capacity Utilization 63.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  3: Naismith Dr. / Naismith Dr. & W. 23rd St.

Synchro 10 Light Report
Page 2



23rd Street & Naismith Drive Existing Traffic Volumes and Operating Conditions
Afternoon Peak-Hour

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI 5 % 4 ul % Ts
Traffic Volume (vph) 70 1033 25 41 1226 71 67 81 58 201 100 182
Future Volume (vph) 70 1033 25 41 1226 71 67 81 58 201 100 182
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 160 0 180 0 90 90 350 0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (ft) 25 25 245 0
Lane Util. Factor 100 095 09 100 095 09 100 100 100 100 100 1.00
Frt 0.996 0.992 0.850 0.903
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 3525 0 1770 3511 0 1770 1863 1583 1770 1682 0
FIt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1770 3525 0 1770 3511 0 1770 1863 1583 1770 1682 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 2 5 131 56
Link Speed (mph) 35 35 30 30
Link Distance (ft) 320 418 427 355
Travel Time (s) 6.2 8.1 9.7 8.1
Peak Hour Factor 092 09 092 09 092 09 09 092 092 092 092 092
Adj. Flow (vph) 76 1123 27 45 1333 77 73 88 63 218 109 198
Shared Lane Traffic (%)
Lane Group Flow (vph) 76 1150 0 45 1410 0 73 88 63 218 307 0
Turn Type Prot NA Prot NA Prot NA  Perm Prot NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8
Detector Phase 5 2 1 6 3 8 8 7 4
Switch Phase
Minimum Initial (S) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 180  76.0 170  75.0 180 310 31.0 260 390
Total Split (s) 180 76.0 170  75.0 180 31.0 31.0 260 39.0
Total Split (%) 12.0% 50.7% 11.3% 50.0% 12.0% 20.7% 20.7% 17.3% 26.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 2.0 1.0 2.0 1.0 2.0 2.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.0 5.0 6.0 5.0 6.0 6.0 5.0 6.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None None None None None
Act Effct Green (s) 9.7 856 7.7 814 108 165 165 204  26.0
Actuated g/C Ratio 0.06 057 005 054 007 011 011 014 017
v/c Ratio 0.67 057 049 0.74 057 043 022 091 091
Control Delay 1079 133 870 311 844  66.6 17 1019 796
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1079 133 870 311 844  66.6 17 1019 796
LOS F B F C F E A F E
Approach Delay 19.1 32.8 54.1 88.9
Approach LOS B C D F
Queue Length 50th (ft) 79 156 44 551 70 81 0 212 247
Queue Length 95th (ft) 138 176 87 751 126 133 0 #363 349

Synchro 10 Light Report

Page 1



23rd Street & Naismith Drive Existing Traffic Volumes and Operating Conditions
Afternoon Peak-Hour

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Internal Link Dist (ft) 240 338 347 275

Turn Bay Length (ft) 160 180 90 90 350

Base Capacity (vph) 153 2012 141 1907 153 310 373 247 413
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 050 0.57 032 074 048 028 017 088 0.74

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 78 (52%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 150

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.91

Intersection Signal Delay: 37.9 Intersection LOS: D
Intersection Capacity Utilization 80.9% ICU Level of Service D
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  3: Naismith Dr. / Naismith Dr. & W. 23rd St.

Synchro 10 Light Report
Page 2



Naismith Drive & Site Access Existing Traffic Volumes and Operating Conditions
Morning Peak-Hour

Intersection
Int Delay, siveh 05
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L 4 T
Traffic Vol, veh/h 6 1 2 9% 40 3
Future Vol, veh/h 6 1 2 9% 40 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 7 1 2 104 43 3
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 153 45 46 0 - 0
Stage 1 45 - - - -
Stage 2 108 - -
Critical Hdwy 6.42 6.22 4.12
Critical Hdwy Stg 1 5.42 - -
Critical Hdwy Stg 2 5.42 - -
Follow-up Hdwy 3.518 3.318 2.218
Pot Cap-1 Maneuver 839 1025 1562
Stage 1 977 - -
Stage 2 916
Platoon blocked, %
Mov Cap-1 Maneuver 838 1025 1562
Mov Cap-2 Maneuver 838 - -
Stage 1 976
Stage 2 916
Approach EB NB SB
HCM Control Delay,s 9.2 0.1 0
HCM LOS A
Minor Lane/Major Mvmt NBL NBTEBLnl SBT SBR
Capacity (veh/h) 1562 - 860 - -
HCM Lane V/C Ratio 0.001 - 0.009
HCM Control Delay (s) 7.3 0 92
HCM Lane LOS A A A
HCM 95th 9%tile Q(veh) 0 - 0

Synchro 10 Light Report
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Naismith Drive & Site Access

Existing Traffic Volumes and Operating Conditions

Afternoon Peak-Hour

Intersection
Int Delay, siveh 1.2
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L 4 T
Traffic Vol, veh/h 29 1 1 152 158 11
Future Vol, veh/h 29 11 1 152 158 11
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 32 12 1 165 172 12
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 345 178 184 0 - 0
Stage 1 178 - - - -
Stage 2 167 - -
Critical Hdwy 6.42 6.22 4.12
Critical Hdwy Stg 1 5.42 - -
Critical Hdwy Stg 2 5.42 - -
Follow-up Hdwy 3.518 3.318 2.218
Pot Cap-1 Maneuver 652 865 1391
Stage 1 853 - -
Stage 2 863
Platoon blocked, %
Mov Cap-1 Maneuver 651 865 1391
Mov Cap-2 Maneuver 651 - -
Stage 1 852
Stage 2 863
Approach EB NB SB
HCM Control Delay,s  10.5 0 0
HCM LOS B

Minor Lane/Major Mvmt

NBL NBTEBLnl1 SBT SBR

Capacity (veh/h)

HCM Lane V/C Ratio
HCM Control Delay (s)
HCM Lane LOS

HCM 95th 9%tile Q(veh)

1391 - 699
0.001 - 0.062
7.6 0 105

A A B

0 - 02

Synchro 10 Light Report
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24th Street & The Rockland East Access

Existing Traffic Volumes and Operating Conditions

Morning Peak-Hour

Intersection
Int Delay, siveh 0.2
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts 4 %
Traffic Vol, veh/h 114 2 1 43 1 2
Future Vol, veh/h 114 2 1 43 1 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 0 -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 124 2 1 47 1 2
Major/Minor Majorl Major2 Minorl
Conflicting Flow Al 0 0 126 0 174 125
Stage 1 - - 125 -
Stage 2 - - - 49 -
Critical Hdwy - - 412 6.42 6.22
Critical Hdwy Stg 1 - 5.42 -
Critical Hdwy Stg 2 - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1460 - 816 926
Stage 1 - - - 901 -
Stage 2 973
Platoon blocked, % -

Mov Cap-1 Maneuver - - 1460 815 926
Mov Cap-2 Maneuver - - 815 -
Stage 1 900
Stage 2 973

Approach EB WB NB
HCM Control Delay, s 0 0.2 9.1
HCM LOS A
Minor Lane/Major Mvmt NBLnl EBT EBR WBL WBT
Capacity (veh/h) 886 1460
HCM Lane V/C Ratio 0.004 - 0.001 -
HCM Control Delay (s) 9.1 75 0
HCM Lane LOS A A A
HCM 95th 9%tile Q(veh) 0 0

Synchro 10 Light Report
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24th Street & The Rockland East Access

Existing Traffic Volumes and Operating Conditions

Afternoon Peak-Hour

Intersection
Int Delay, siveh 0.2
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts 4 %
Traffic Vol, veh/h 101 2 3 202 1 3
Future Vol, veh/h 101 2 3 202 1 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 0 -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 110 2 3 220 1 3
Major/Minor Majorl Major2 Minorl
Conflicting Flow Al 0 0 112 0 337 111
Stage 1 - - 111 -
Stage 2 - - 226 -
Critical Hdwy - - 412 6.42 6.22
Critical Hdwy Stg 1 - 5.42 -
Critical Hdwy Stg 2 - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1478 - 658 942
Stage 1 - - - 914 -
Stage 2 812
Platoon blocked, % -

Mov Cap-1 Maneuver - - 1478 657 942
Mov Cap-2 Maneuver - - 657 -
Stage 1 912
Stage 2 812

Approach EB WB NB
HCM Control Delay, s 0 0.1 9.3
HCM LOS A
Minor Lane/Major Mvmt NBLnl EBT EBR WBL WBT
Capacity (veh/h) 850 1478
HCM Lane V/C Ratio 0.005 - 0.002 -
HCM Control Delay (s) 9.3 7.4 0
HCM Lane LOS A A A
HCM 95th 9%tile Q(veh) 0 0
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24th St. & The Rockland Middle Access

Existing Traffic Volumes and Operating Conditions

Morning Peak-Hour

Intersection
Int Delay, siveh 3
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts 4 %
Traffic Vol, veh/h 74 3 8 36 10 42
Future Vol, veh/h 74 3 8 36 10 42
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 0 -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 80 3 9 39 11 46
Major/Minor Majorl Major2 Minorl
Conflicting Flow Al 0 0 83 0 139 82
Stage 1 - - 82 -
Stage 2 - - - 57 -
Critical Hdwy - - 412 6.42 6.22
Critical Hdwy Stg 1 - 5.42 -
Critical Hdwy Stg 2 - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1514 - 854 978
Stage 1 - - - 941 -
Stage 2 966
Platoon blocked, % -

Mov Cap-1 Maneuver - - 1514 849 978
Mov Cap-2 Maneuver - - 849 -
Stage 1 935
Stage 2 966

Approach EB WB NB
HCM Control Delay, s 0 1.3 9
HCM LOS A
Minor Lane/Major Mvmt NBLnl EBT EBR WBL WBT
Capacity (veh/h) 950 1514
HCM Lane V/C Ratio 0.059 - 0.006 -
HCM Control Delay (s) 9 7.4 0
HCM Lane LOS A A A
HCM 95th 9%tile Q(veh) 0.2 0
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24th St. & The Rockland Middle Access

Existing Traffic Volumes and Operating Conditions

Afternoon Peak-Hour

Intersection
Int Delay, siveh 2.7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts 4 %
Traffic Vol, veh/h 71 15 46 157 27 32
Future Vol, veh/h 71 15 46 157 27 32
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 0 -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 77 16 5 171 29 35
Major/Minor Majorl Major2 Minorl
Conflicting Flow Al 0 0 93 0 356 85
Stage 1 - - 85 -
Stage 2 - - 271 -
Critical Hdwy - - 412 6.42 6.22
Critical Hdwy Stg 1 - 5.42 -
Critical Hdwy Stg 2 - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1501 - 642 974
Stage 1 - - - 938 -
Stage 2 775
Platoon blocked, % -

Mov Cap-1 Maneuver - - 1501 618 974
Mov Cap-2 Maneuver - - 618 -
Stage 1 903
Stage 2 775

Approach EB WB NB
HCM Control Delay, s 0 1.7 10.1
HCM LOS B
Minor Lane/Major Mvmt NBLnl EBT EBR WBL WBT
Capacity (veh/h) 771 1501
HCM Lane V/C Ratio 0.083 - 0.033 -
HCM Control Delay (s) 10.1 75 0
HCM Lane LOS B A A
HCM 95th 9%tile Q(veh) 0.3 0.1 -
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24th Street & Ousdahl Road

Existing Traffic Volumes and Operating Conditions

Morning Peak-Hour

Intersection
Int Delay, siveh 4.1
Movement SEL SET NWT NWR SWL SWR
Lane Configurations 4 T L
Traffic Vol, veh/h 8 18 24 21 25 28
Future Vol, veh/h 8 18 24 21 25 28
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 -
Veh in Median Storage, # 0 0 0
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 9 20 26 29 27 30
Major/Minor Majorl Major2 Minor2
Conflicting Flow Al 55 0 - 0o 79 4
Stage 1 - - 41 -
Stage 2 - 38 -
Critical Hdwy 4.12 6.42 6.22
Critical Hdwy Stg 1 5.42 -
Critical Hdwy Stg 2 5.42 -
Follow-up Hdwy 2.218 - 3.518 3.318
Pot Cap-1 Maneuver 1550 - 924 1030
Stage 1 - 981 -
Stage 2 984
Platoon blocked, %

Mov Cap-1 Maneuver 1550 918 1030
Mov Cap-2 Maneuver 918 -
Stage 1 975
Stage 2 984
Approach SE NW SW
HCM Control Delay,s 2.3 0 8.9
HCM LOS A

Minor Lane/Major Mvmt

NWT NWR SEL SETSWLnl

Capacity (veh/h)

HCM Lane V/C Ratio
HCM Control Delay (s)
HCM Lane LOS

HCM 95th 9%tile Q(veh)

- 1550
- 0.006
7.3

A

0

0
A

974
0.059
8.9

A

0.2
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24th Street & Ousdahl Road

Existing Traffic Volumes and Operating Conditions

Afternoon Peak-Hour

Intersection
Int Delay, siveh 4.6
Movement SEL SET NWT NWR SWL SWR
Lane Configurations 4 T L
Traffic Vol, veh/h 30 62 47 57 84 A
Future Vol, veh/h 30 62 47 57 84 A
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 -
Veh in Median Storage, # 0 0 0
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 33 67 51 62 91 3
Major/Minor Majorl Major2 Minor2
Conflicting Flow Al 113 0 - 0 215 82
Stage 1 - - 82 -
Stage 2 - 133 -
Critical Hdwy 4.12 6.42 6.22
Critical Hdwy Stg 1 5.42 -
Critical Hdwy Stg 2 5.42 -
Follow-up Hdwy 2.218 - 3.518 3.318
Pot Cap-1 Maneuver 1476 - 773 978
Stage 1 - 941 -
Stage 2 893
Platoon blocked, %

Mov Cap-1 Maneuver 1476 755 978
Mov Cap-2 Maneuver 755 -
Stage 1 919
Stage 2 893

Approach SE NW SW
HCM Control Delay,s 2.4 0 10.3
HCM LOS B
Minor Lane/Major Mvmt NWT NWR SEL SETSWLnl
Capacity (veh/h) - 1476 808
HCM Lane V/C Ratio - 0.022 - 0.159
HCM Control Delay (s) 7.5 0 103
HCM Lane LOS A A B
HCM 95th 9%tile Q(veh) 0.1 0.6
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23rd Street & Ousdahl Road

Existing Traffic Volumes and Operating Conditions

Morning Peak-Hour

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI % Ts % Ts
Traffic Volume (vph) 141 969 20 22 872 29 19 73 25 35 74 91
Future Volume (vph) 141 969 20 22 872 29 19 73 25 35 74 91
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 0 150 0 95 0 80 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 25 25 45 40
Lane Util. Factor 100 095 09 100 095 09 100 100 100 100 100 1.00
Frt 0.997 0.995 0.962 0.917
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 3529 0 1770 3522 0 1770 1792 0 1770 1708 0
FIt Permitted 0.223 0.227 0.485 0.589
Satd. Flow (perm) 415 3529 0 423 3522 0 903 1792 0 1097 1708 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 2 3 13 48
Link Speed (mph) 35 35 30 30
Link Distance (ft) 500 1035 738 363
Travel Time (s) 9.7 20.2 16.8 8.3
Peak Hour Factor 092 09 092 09 092 09 09 092 092 092 092 092
Adj. Flow (vph) 153 1053 22 24 948 32 21 79 27 38 80 99
Shared Lane Traffic (%)
Lane Group Flow (vph) 153 1075 0 24 980 0 21 106 0 38 179 0
Turn Type pm-+pt NA pm-+pt NA pm-+pt NA pm-+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 3 8 7 4
Switch Phase
Minimum Initial (S) 6.0 10.0 6.0 10.0 6.0 6.0 6.0 6.0
Minimum Split (s) 220 530 180  49.0 16.0  33.0 16.0  33.0
Total Split (s) 220 530 180  49.0 16.0  33.0 16.0  33.0
Total Split (%) 18.3% 44.2% 15.0% 40.8% 13.3% 27.5% 13.3% 27.5%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 2.0 1.0 2.0 1.0 2.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None  None None  None
Act Effct Green (s) 86.4  80.2 811 741 185 136 20.7 165
Actuated g/C Ratio 0.72  0.67 0.68 0.62 015 011 017 014
v/c Ratio 040 046 007 045 011 049 017  0.65
Control Delay 95 129 3.0 6.3 36.2 505 374 459
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 95 129 3.0 6.3 36.2 505 374 459
LOS A B A A D D D D
Approach Delay 12,5 6.2 48.1 44.4
Approach LOS B A D D
Queue Length 50th (ft) 33 227 1 26 13 70 24 90
Queue Length 95th (ft) 74 350 m4 418 32 120 49 167
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23rd Street & Ousdahl Road Existing Traffic Volumes and Operating Conditions
Morning Peak-Hour

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Internal Link Dist (ft) 420 955 658 283

Turn Bay Length (ft) 100 150 95 80

Base Capacity (vph) 495 2359 452 2175 242 413 265 421
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 031 046 005 045 009 0.26 0.14 043

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 42 (35%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 120

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.65

Intersection Signal Delay: 14.5 Intersection LOS: B
Intersection Capacity Utilization 62.8% ICU Level of Service B
Analysis Period (min) 15

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  6: Ousdahl Rd. & W. 23rd St. IW. 23rd St.

Synchro 10 Light Report
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23rd Street & Ousdahl Road

Existing Traffic Volumes and Operating Conditions

Afternoon Peak-Hour

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI % Ts % Ts
Traffic Volume (vph) 62 1083 48 73 1292 82 63 55 42 45 72 96
Future Volume (vph) 62 1083 48 73 1292 82 63 55 42 45 72 96
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 0 150 0 95 0 80 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 25 25 45 40
Lane Util. Factor 100 095 09 100 095 09 100 100 100 100 100 1.00
Frt 0.994 0.991 0.935 0.914
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 3518 0 1770 3507 0 1770 1742 0 1770 1703 0
FIt Permitted 0.113 0.166 0.312 0.643
Satd. Flow (perm) 210 3518 0 309 3507 0 581 1742 0 1198 1703 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 4 6 24 41
Link Speed (mph) 35 35 30 30
Link Distance (ft) 500 1035 738 363
Travel Time (s) 9.7 20.2 16.8 8.3
Peak Hour Factor 092 09 092 09 092 09 09 092 092 092 092 092
Adj. Flow (vph) 67 1177 52 79 1404 89 68 60 46 49 78 104
Shared Lane Traffic (%)
Lane Group Flow (vph) 67 1229 0 79 1493 0 68 106 0 49 182 0
Turn Type pm-+pt NA pm-+pt NA pm-+pt NA pm-+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 3 8 7 4
Switch Phase
Minimum Initial (S) 6.0 10.0 6.0 10.0 6.0 6.0 6.0 6.0
Minimum Split (s) 200 700 240 740 16.0  40.0 16.0  40.0
Total Split (s) 200 700 240 740 16.0  40.0 16.0  40.0
Total Split (%) 13.3% 46.7% 16.0% 49.3% 10.7% 26.7% 10.7% 26.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 2.0 1.0 2.0 1.0 2.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None  None None  None
Act Effct Green (s) 103.8  96.4 105.7  99.0 2717 190 258 181
Actuated g/C Ratio 069 0.64 0.70  0.66 018 013 017 012
v/c Ratio 032 054 028 0.64 038 044 021 0.76
Control Delay 11.8  17.6 13.0 1938 518  50.7 464  68.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.8  17.6 13.0 1938 518  50.7 464  68.0
LOS B B B B D D D E
Approach Delay 17.3 19.5 51.1 63.4
Approach LOS B B D E
Queue Length 50th (ft) 18 338 20 297 54 74 39 136
Queue Length 95th (ft) 42 504 mb5 554 91 131 71 213
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23rd Street & Ousdahl Road Existing Traffic Volumes and Operating Conditions
Afternoon Peak-Hour

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Internal Link Dist (ft) 420 955 658 283

Turn Bay Length (ft) 100 150 95 80

Base Capacity (vph) 309 2261 409 2317 198 413 264 417
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 022 054 019 064 034 0.26 019 044

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 76 (51%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 150

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.76

Intersection Signal Delay: 23.4 Intersection LOS: C
Intersection Capacity Utilization 76.3% ICU Level of Service D
Analysis Period (min) 15

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  6: Ousdahl Rd. & W. 23rd St. IW. 23rd St.

Synchro 10 Light Report
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23rd Street & Site Access

Existing Traffic Volumes and Operating Conditions

Morning Peak-Hour

Intersection

Int Delay, siveh 0.1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations ~ 41» N 44 if

Traffic Vol, veh/h 1025 0 4 819 0 1

Future Vol, veh/h 1025 0 4 819 0 1

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None Stop

Storage Length - - 50 - 0

Veh in Median Storage, # 0 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 1114 0 4 890 0 1

Major/Minor Majorl Major2 Minorl

Conflicting Flow Al 0 0 1114 0 557
Stage 1 - - - - -
Stage 2 - - - -

Critical Hdwy - - 414 6.94

Critical Hdwy Stg 1 - - -

Critical Hdwy Stg 2 - - -

Follow-up Hdwy - - 222 - 332

Pot Cap-1 Maneuver - - 623 0 474
Stage 1 - - - 0 -
Stage 2 0

Platoon blocked, % -

Mov Cap-1 Maneuver - - 623 474

Mov Cap-2 Maneuver - - -
Stage 1
Stage 2

Approach EB WB NB

HCM Control Delay, s 0 0.1 12.6

HCM LOS B

Minor Lane/Major Mvmt NBLnl EBT EBR WBL WBT

Capacity (veh/h) 474 623

HCM Lane V/C Ratio 0.002 - 0.007

HCM Control Delay (s) 12.6 10.8

HCM Lane LOS B B

HCM 95th 9%tile Q(veh) 0 0
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23rd Street & Site Access

Existing Traffic Volumes and Operating Conditions

Afternoon Peak-Hour

Intersection

Int Delay, siveh 0.1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations ~ 41» N 44 if

Traffic Vol, veh/h 1114 0 14 1461 0 14

Future Vol, veh/h 1114 0 14 1461 0 14

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None Stop

Storage Length - - 50 - 0

Veh in Median Storage, # 0 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 1211 0 15 1588 0 15

Major/Minor Majorl Major2 Minorl

Conflicting Flow Al 0 0 1211 0 606
Stage 1 - - - - -
Stage 2 - - - -

Critical Hdwy - - 414 6.94

Critical Hdwy Stg 1 - - -

Critical Hdwy Stg 2 - - -

Follow-up Hdwy - - 222 - 332

Pot Cap-1 Maneuver - - 572 0 440
Stage 1 - - - 0 -
Stage 2 0

Platoon blocked, % -

Mov Cap-1 Maneuver - - 572 440

Mov Cap-2 Maneuver - - -
Stage 1
Stage 2

Approach EB WB NB

HCM Control Delay, s 0 0.1 135

HCM LOS B

Minor Lane/Major Mvmt NBLnl EBT EBR WBL WBT

Capacity (veh/h) 440 572

HCM Lane V/C Ratio 0.035 - 0.027

HCM Control Delay (s) 13.5 11.5

HCM Lane LOS B B

HCM 95th 9%tile Q(veh) 0.1 0.1
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“Existing + Proposed Redevelopment” Traffic Volumes
Existing Operating Conditions (e.g. Signal Timing & Phasing)



23rd Street & Naismith Drive
Existing Operating Conditions

"Existing + Redevelopment" Traffic Volumes

Morning Peak-Hour

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI 5 % 4 ul % Ts
Traffic Volume (vph) 95 935 6 17 752 118 17 116 82 74 41 61
Future Volume (vph) 95 935 6 17 752 118 17 116 82 74 41 61
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 160 0 180 0 90 90 350 0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (ft) 25 25 245 0
Lane Util. Factor 100 095 09 100 095 09 100 100 100 100 100 1.00
Frt 0.999 0.980 0.850 0.911
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 3536 0 1770 3468 0 1770 1863 1583 1770 1697 0
FIt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1770 3536 0 1770 3468 0 1770 1863 1583 1770 1697 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 15 118 57
Link Speed (mph) 35 35 30 30
Link Distance (ft) 320 418 427 355
Travel Time (s) 6.2 8.1 9.7 8.1
Peak Hour Factor 092 09 092 09 092 09 09 092 092 092 092 092
Adj. Flow (vph) 103 1016 7 18 817 128 18 126 89 80 45 66
Shared Lane Traffic (%)
Lane Group Flow (vph) 103 1023 0 18 945 0 18 126 89 80 111 0
Turn Type Prot NA Prot NA Prot NA  Perm Prot NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8
Detector Phase 5 2 1 6 3 8 8 7 4
Switch Phase
Minimum Initial (S) 170 130 80 130 120 130 130 120 130
Minimum Split (s) 220 470 200 450 200 330 330 200 330
Total Split (s) 220 470 200 450 200 330 330 200 330
Total Split (%) 18.3% 39.2% 16.7% 37.5% 16.7% 275% 275% 16.7% 27.5%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 2.0 1.0 2.0 1.0 2.0 2.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.0 5.0 6.0 5.0 6.0 6.0 5.0 6.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None None None None None
Act Effct Green (s) 170 747 80 579 120 139 139 127 213
Actuated g/C Ratio 014 0.62 0.07 048 010 012 012 011 018
v/c Ratio 041 047 015 056 010 059 031 043 032
Control Delay 392 244 56.1 247 50.7 618 6.6 575 252
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 392 244 56.1 247 50.7 618 6.6 575 252
LOS D C E C D E A E C
Approach Delay 25.7 25.2 39.8 38.7
Approach LOS C C D D
Queue Length 50th (ft) 74 354 13 270 13 95 0 59 33
Queue Length 95th (ft) 132 501 38 374 36 155 27 109 91
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23rd Street & Naismith Drive "Existing + Redevelopment" Traffic Volumes

Existing Operating Conditions Morning Peak-Hour
-—

e R . O
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT  NBR SBL SBT  SBR
Internal Link Dist (ft) 240 338 347 275
Turn Bay Length (ft) 160 180 90 9 350
Base Capacity (vph) 250 2200 221 1679 221 419 447 221 442
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 041 047 0.08 0.56 008 030 020 036 0.25
Intersection Summary
Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 119 (99%), Referenced to phase 2;EBT and 6:WBT, Start of Green
Natural Cycle: 120

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.59

Intersection Signal Delay: 27.8 Intersection LOS: C
Intersection Capacity Utilization 63.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  3: Naismith Dr. / Naismith Dr. & W. 23rd St.
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23rd Street & Naismith Drive
Existing Operating Conditions

"Existing + Redevelopment" Traffic Volumes

Afternoon Peak-Hour

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI 5 % 4 ul % Ts
Traffic Volume (vph) 75 1033 25 54 1226 71 67 94 66 201 122 191
Future Volume (vph) 75 1033 25 54 1226 71 67 94 66 201 122 191
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 160 0 180 0 90 90 350 0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (ft) 25 25 245 0
Lane Util. Factor 100 095 09 100 095 09 100 100 100 100 100 1.00
Frt 0.996 0.992 0.850 0.909
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 3525 0 1770 3511 0 1770 1863 1583 1770 1693 0
FIt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1770 3525 0 1770 3511 0 1770 1863 1583 1770 1693 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 2 5 131 48
Link Speed (mph) 35 35 30 30
Link Distance (ft) 320 418 427 355
Travel Time (s) 6.2 8.1 9.7 8.1
Peak Hour Factor 092 09 092 09 092 09 09 092 092 092 092 092
Adj. Flow (vph) 82 1123 27 59 1333 77 73 102 72 218 133 208
Shared Lane Traffic (%)
Lane Group Flow (vph) 82 1150 0 59 1410 0 73 102 72 218 341 0
Turn Type Prot NA Prot NA Prot NA  Perm Prot NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8
Detector Phase 5 2 1 6 3 8 8 7 4
Switch Phase
Minimum Initial (S) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 180  76.0 170  75.0 180 310 31.0 260 390
Total Split (s) 180 76.0 170  75.0 180 31.0 31.0 260 39.0
Total Split (%) 12.0% 50.7% 11.3% 50.0% 12.0% 20.7% 20.7% 17.3% 26.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 2.0 1.0 2.0 1.0 2.0 2.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.0 5.0 6.0 5.0 6.0 6.0 5.0 6.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None None None None None
Act Effct Green (s) 100 817 86 781 108 195 195 204  29.0
Actuated g/C Ratio 007 054 0.06 052 007 013 013 014 019
v/c Ratio 0.69 0.60 058  0.77 057 042 023 091 093
Control Delay 1116 146 904 340 844 639 16 1019 832
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1116 146 904 340 844 639 16 1019 832
LOS F B F C F E A F F
Approach Delay 21.0 36.2 51.8 90.5
Approach LOS C D D F
Queue Length 50th (ft) 85 159 57 593 70 92 0 212 285
Queue Length 95th (ft) 145 178 106 751 126 150 0 #363 #441
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23rd Street & Naismith Drive "Existing + Redevelopment" Traffic Volumes

Existing Operating Conditions Afternoon Peak-Hour
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT  NBR SBL SBT  SBR
Internal Link Dist (ft) 240 338 347 275

Turn Bay Length (ft) 160 180 90 9 350

Base Capacity (vph) 153 1921 141 1831 153 310 373 247 409
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 054  0.60 042 077 048 033 019 088 083

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 78 (52%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 150

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.93

Intersection Signal Delay: 40.6 Intersection LOS: D
Intersection Capacity Utilization 82.6% ICU Level of Service E
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  3: Naismith Dr. / Naismith Dr. & W. 23rd St.
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Naismith Drive & Site Access
Existing Operating Conditions

"Existing + Redevelopment" Traffic Volumes

Morning Peak-Hour

Intersection
Int Delay, siveh 15
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L 4 T
Traffic Vol, veh/h 25 6 5 115 54 17
Future Vol, veh/h 25 6 5 115 54 17
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 27 7 5 125 59 18
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 203 68 77 0 - 0
Stage 1 68 - - - -
Stage 2 135 - -
Critical Hdwy 6.42 6.22 4.12
Critical Hdwy Stg 1 5.42 - -
Critical Hdwy Stg 2 5.42 - -
Follow-up Hdwy 3.518 3.318 2.218
Pot Cap-1 Maneuver 786 995 1522
Stage 1 955 - -
Stage 2 891
Platoon blocked, %
Mov Cap-1 Maneuver 783 995 1522
Mov Cap-2 Maneuver 783 - -
Stage 1 951
Stage 2 891
Approach EB NB SB
HCM Control Delay,s 9.6 0.3 0
HCM LOS A

Minor Lane/Major Mvmt

NBL NBTEBLnl1 SBT SBR

Capacity (veh/h)

HCM Lane V/C Ratio
HCM Control Delay (s)
HCM Lane LOS

HCM 95th 9%tile Q(veh)

1522 - 817
0.004 - 0.041
7.4 0 96

A A A

0 - 01
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Naismith Drive & Site Access
Existing Operating Conditions

"Existing + Redevelopment" Traffic Volumes

Afternoon Peak-Hour

Intersection
Int Delay, siveh 14
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L 4 T
Traffic Vol, veh/h 39 14 5 163 176 29
Future Vol, veh/h 39 14 5 163 176 29
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 42 15 5 177 191 32
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 394 207 223 0 - 0
Stage 1 207 - - - -
Stage 2 187 - -
Critical Hdwy 6.42 6.22 4.12
Critical Hdwy Stg 1 5.42 - -
Critical Hdwy Stg 2 5.42 - -
Follow-up Hdwy 3.518 3.318 2.218
Pot Cap-1 Maneuver 611 833 1346
Stage 1 828 - -
Stage 2 845
Platoon blocked, %
Mov Cap-1 Maneuver 609 833 1346
Mov Cap-2 Maneuver 609 - -
Stage 1 825
Stage 2 845
Approach EB NB SB
HCM Control Delay,s 11 0.2 0
HCM LOS B

Minor Lane/Major Mvmt

NBL NBTEBLnl1 SBT SBR

Capacity (veh/h)

HCM Lane V/C Ratio
HCM Control Delay (s)
HCM Lane LOS

HCM 95th 9%tile Q(veh)

1346 - 656
0.004 - 0.088
7.7 0 1

A A B

0 - 03
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24th Street & The Rockland East Access

Existing Operating Conditions

"Existing + Redevelopment" Traffic Volumes

Morning Peak-Hour

Intersection
Int Delay, siveh 0.2
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts 4 %
Traffic Vol, veh/h 136 2 1 62 1 2
Future Vol, veh/h 136 2 1 62 1 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 0 -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 148 2 1 67 1 2
Major/Minor Majorl Major2 Minorl
Conflicting Flow Al 0 0 150 0 218 149
Stage 1 - - 149 -
Stage 2 - - - 69 -
Critical Hdwy - - 412 6.42 6.22
Critical Hdwy Stg 1 - 5.42 -
Critical Hdwy Stg 2 - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1431 - 770 898
Stage 1 - - - 879 -
Stage 2 954
Platoon blocked, % -

Mov Cap-1 Maneuver - - 1431 769 898
Mov Cap-2 Maneuver - - 769 -
Stage 1 878
Stage 2 954

Approach EB WB NB
HCM Control Delay, s 0 0.1 9.3
HCM LOS A
Minor Lane/Major Mvmt NBLnl EBT EBR WBL WBT
Capacity (veh/h) 850 1431
HCM Lane V/C Ratio 0.004 - 0.001 -
HCM Control Delay (s) 9.3 75 0
HCM Lane LOS A A A
HCM 95th 9%tile Q(veh) 0 0
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24th Street & The Rockland East Access

Existing Operating Conditions

"Existing + Redevelopment" Traffic Volumes

Afternoon Peak-Hour

Intersection
Int Delay, siveh 0.2
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts 4 %
Traffic Vol, veh/h 116 2 3 223 1 3
Future Vol, veh/h 116 2 3 223 1 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 0 -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 126 2 3 242 1 3
Major/Minor Majorl Major2 Minorl
Conflicting Flow Al 0 0 128 0 375 127
Stage 1 - - 127 -
Stage 2 - - 248 -
Critical Hdwy - - 412 6.42 6.22
Critical Hdwy Stg 1 - 5.42 -
Critical Hdwy Stg 2 - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1458 - 626 923
Stage 1 - - - 899 -
Stage 2 793
Platoon blocked, % -

Mov Cap-1 Maneuver - - 1458 625 923
Mov Cap-2 Maneuver - - 625 -
Stage 1 897
Stage 2 793

Approach EB WB NB
HCM Control Delay, s 0 0.1 9.4
HCM LOS A
Minor Lane/Major Mvmt NBLnl EBT EBR WBL WBT
Capacity (veh/h) 825 1458
HCM Lane V/C Ratio 0.005 - 0.002 -
HCM Control Delay (s) 9.4 75 0
HCM Lane LOS A A A
HCM 95th 9%tile Q(veh) 0 0
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24th Street & The Rockland Middle Access
Existing Operating Conditions

"Existing + Redevelopment" Traffic Volumes

Morning Peak-Hour

Intersection
Int Delay, siveh 3.6
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations > Fi S > Fi S
Traffic Vol, veh/h 3 77 3 8 41 14 10 0 42 19 0 7
Future Vol, veh/h 3 77 3 8 41 14 10 0 42 19 0 7
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized None - - None - - None - - None
Storage Length - - - - - - -
Veh in Median Storage, # 0 0 0 0
Grade, % - 0 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 922 9
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 3 84 g 9 4 15 11 0 46 21 0 8
Major/Minor Majorl Major2 Minorl Minor2
Conflicting Flow Al 60 0 0 87 0 0 167 170 86 186 164 53
Stage 1 - - - 92 92 71 71 -
Stage 2 - - 778 115 93 -
Critical Hdwy 412 412 712 652 622 7.12 652 6.22
Critical Hdwy Stg 1 - 6.12 552 6.12 552 -
Critical Hdwy Stg 2 - - 6.12 5.52 6.12 5.52 -
Follow-up Hdwy 2.218 - 2218 - 3518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1544 - 1509 - 797 723 973 775 729 1014
Stage 1 - - - 915 819 - 939 836 -
Stage 2 934 830 890 818
Platoon blocked, % -

Mov Cap-1 Maneuver 1544 - 1509 786 717 973 734 723 1014
Mov Cap-2 Maneuver - 786 717 - 734 723 -
Stage 1 913 817 937 831
Stage 2 921 825 847 816

Approach EB WB NB SB
HCM Control Delay,s 0.3 0.9 9.1 9.7
HCM LOS A A

Minor Lane/Major Mvmt NBLnl EBL EBT EBR WBL WBT WBRSBLnl
Capacity (veh/h) 930 1544 - 1509 793
HCM Lane V/C Ratio 0.061 0.002 - 0.006 - - 0.036
HCM Control Delay (s) 91 73 0 7.4 0 9.7
HCM Lane LOS A A A A A A
HCM 95th %tile Q(veh) 0.2 0 0 0.1

Synchro 10 Light Report
Page 1



24th Street & The Rockland Middle Access
Existing Operating Conditions

"Existing + Redevelopment" Traffic Volumes

Afternoon Peak-Hour

Intersection
Int Delay, siveh 2.9
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations > Fi S > Fi S
Traffic Vol, veh/h 4 75 15 46 160 18 27 0 32 1u 0 4
Future Vol, veh/h 4 75 15 46 160 18 27 0 32 1 0 4
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - None - - None - - None - - None
Storage Length - - - - - - - -
Veh in Median Storage, # 0 0 0 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 922 9
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 4 8 16 5 174 20 29 0 3% 12 0 4
Major/Minor Majorl Major2 Minorl Minor2
Conflicting Flow All 194 0 0 98 0 0 384 392 90 400 390 184
Stage 1 - - - 98 98 284 284 -
Stage 2 - - 286 294 116 106 -
Critical Hdwy 412 412 712 652 622 7.12 652 6.22
Critical Hdwy Stg 1 - 6.12 552 6.12 552 -
Critical Hdwy Stg 2 - - 6.12 5.52 6.12 5.52 -
Follow-up Hdwy 2.218 - 2218 - 3518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1379 - 1495 - 574 544 968 560 545 858
Stage 1 - - - 908 814 - 723 676 -
Stage 2 721 670 889 807
Platoon blocked, % -

Mov Cap-1 Maneuver 1379 - 1495 553 522 968 523 523 858
Mov Cap-2 Maneuver - 553 522 - 523 523 -
Stage 1 905 812 721 650
Stage 2 690 645 854 805

Approach EB WB NB SB
HCM Control Delay,s 0.3 15 10.5 11.3
HCM LOS B B

Minor Lane/Major Mvmt NBLnl EBL EBT EBR WBL WBT WBRSBLnl
Capacity (veh/h) 721 1379 - 1495 584
HCM Lane V/C Ratio 0.089 0.003 - 0.033 - - 0.028
HCM Control Delay (s) 105 7.6 0 7.5 0 11.3
HCM Lane LOS B A A - A A B
HCM 95th %tile Q(veh) 0.3 0 - - 01 - 0.1
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24th Street & Ousdahl Road
Existing Operating Conditions

"Existing + Redevelopment" Traffic Volumes

Morning Peak-Hour

Intersection
Int Delay, siveh 45
Movement SEL SET NWT NWR SWL SWR
Lane Configurations 4 T L
Traffic Vol, veh/h 12 18 24 31 31 34
Future Vol, veh/h 12 18 24 31 31 34
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 -
Veh in Median Storage, # 0 0 0
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 13 20 26 34 34 37
Major/Minor Majorl Major2 Minor2
Conflicting Flow Al 60 0 - 0 89 43
Stage 1 - - 43 -
Stage 2 - 46 -
Critical Hdwy 4.12 6.42 6.22
Critical Hdwy Stg 1 5.42 -
Critical Hdwy Stg 2 5.42 -
Follow-up Hdwy 2.218 - 3.518 3.318
Pot Cap-1 Maneuver 1544 - 912 1027
Stage 1 - 979 -
Stage 2 976
Platoon blocked, %

Mov Cap-1 Maneuver 1544 904 1027
Mov Cap-2 Maneuver 904 -
Stage 1 970
Stage 2 976
Approach SE NW SW
HCM Control Delay,s 2.9 0 9
HCM LOS A

Minor Lane/Major Mvmt

NWT NWR SEL SETSWLnl

Capacity (veh/h)

HCM Lane V/C Ratio
HCM Control Delay (s)
HCM Lane LOS

HCM 95th 9%tile Q(veh)

- 1544
- 0.008
7.4

A

0

0
A

964
0.073
9

A

0.2
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24th Street & Ousdahl Road
Existing Operating Conditions

"Existing + Redevelopment" Traffic Volumes

Afternoon Peak-Hour

Intersection
Int Delay, siveh 4.7
Movement SEL SET NWT NWR SWL SWR
Lane Configurations 4 T L
Traffic Vol, veh/h 3 62 47 63 8 37
Future Vol, veh/h 3 62 47 63 8 37
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 -
Veh in Median Storage, # 0 0 0
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 38 67 51 68 96 40
Major/Minor Majorl Major2 Minor2
Conflicting Flow Al 119 0 - 0 228 85
Stage 1 - - 85 -
Stage 2 - 143 -
Critical Hdwy 4.12 6.42 6.22
Critical Hdwy Stg 1 5.42 -
Critical Hdwy Stg 2 5.42 -
Follow-up Hdwy 2.218 - 3.518 3.318
Pot Cap-1 Maneuver 1469 - 760 974
Stage 1 - 938 -
Stage 2 884
Platoon blocked, %

Mov Cap-1 Maneuver 1469 739 974
Mov Cap-2 Maneuver 739 -
Stage 1 913
Stage 2 884

Approach SE NW SW
HCM Control Delay,s 2.7 0 10.5
HCM LOS B
Minor Lane/Major Mvmt NWT NWR SEL SETSWLnl
Capacity (veh/h) - 1469 796
HCM Lane V/C Ratio - 0.026 - 0171
HCM Control Delay (s) 7.5 0 105
HCM Lane LOS A A B
HCM 95th 9%tile Q(veh) 0.1 0.6
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23rd Street & Ousdahl Road
Existing Operating Conditions

"Existing + Redevelopment" Traffic Volumes

Morning Peak-Hour

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI % Ts % Ts
Traffic Volume (vph) 141 969 24 22 872 29 22 76 25 37 74 91
Future Volume (vph) 141 969 24 22 872 29 22 76 25 37 74 91
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 0 150 0 95 0 80 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 25 25 45 40
Lane Util. Factor 100 095 09 100 095 09 100 100 100 100 100 1.00
Frt 0.996 0.995 0.963 0.917
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 3525 0 1770 3522 0 1770 1794 0 1770 1708 0
FIt Permitted 0.220 0.223 0.485 0.576
Satd. Flow (perm) 410 3525 0 415 3522 0 903 1794 0 1073 1708 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 2 3 13 48
Link Speed (mph) 35 35 30 30
Link Distance (ft) 500 1035 738 363
Travel Time (s) 9.7 20.2 16.8 8.3
Peak Hour Factor 092 09 092 09 092 09 09 092 092 092 092 092
Adj. Flow (vph) 153 1053 26 24 948 32 24 83 27 40 80 99
Shared Lane Traffic (%)
Lane Group Flow (vph) 153 1079 0 24 980 0 24 110 0 40 179 0
Turn Type pm-+pt NA pm-+pt NA pm-+pt NA pm-+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 3 8 7 4
Switch Phase
Minimum Initial (S) 6.0 10.0 6.0 10.0 6.0 6.0 6.0 6.0
Minimum Split (s) 220 530 180  49.0 16.0  33.0 16.0  33.0
Total Split (s) 220 530 180  49.0 16.0  33.0 16.0  33.0
Total Split (%) 18.3% 44.2% 15.0% 40.8% 13.3% 27.5% 13.3% 27.5%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 2.0 1.0 2.0 1.0 2.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None  None None  None
Act Effct Green (s) 841 779 787 717 199 138 221 165
Actuated g/C Ratio 0.70  0.65 0.66  0.60 017 012 018 0.14
v/c Ratio 041 047 0.07 047 012 051 017  0.65
Control Delay 102 139 31 6.6 353 509 36.2  46.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 102 139 31 6.6 353 509 36.2  46.2
LOS B B A A D D D D
Approach Delay 13.4 6.5 48.1 44.4
Approach LOS B A D D
Queue Length 50th (ft) 36 242 1 28 15 71 25 99
Queue Length 95th (ft) 74 354 m3 414 35 123 50 167
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23rd Street & Ousdahl Road "Existing + Redevelopment" Traffic Volumes

Existing Operating Conditions Morning Peak-Hour
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT  NBR SBL SBT  SBR
Internal Link Dist (ft) 420 955 658 283

Turn Bay Length (ft) 100 150 95 80

Base Capacity (vph) 484 2288 439 2105 259 413 283 421
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 032 047 0.05 047 009 027 014 043

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 42 (35%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 120

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.65

Intersection Signal Delay: 15.2 Intersection LOS: B
Intersection Capacity Utilization 65.3% ICU Level of Service C
Analysis Period (min) 15

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  6: Ousdahl Rd. & W. 23rd St. IW. 23rd St.
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23rd Street & Ousdahl Road
Existing Operating Conditions

"Existing + Redevelopment" Traffic Volumes

Afternoon Peak-Hour

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI % Ts % Ts
Traffic Volume (vph) 62 1083 53 73 1292 82 65 56 42 48 72 96
Future Volume (vph) 62 1083 53 73 1292 82 65 56 42 48 72 96
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 0 150 0 95 0 80 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 25 25 45 40
Lane Util. Factor 100 095 09 100 095 09 100 100 100 100 100 1.00
Frt 0.993 0.991 0.936 0.914
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 3514 0 1770 3507 0 1770 1744 0 1770 1703 0
FIt Permitted 0.109 0.160 0.315 0.686
Satd. Flow (perm) 203 3514 0 298 3507 0 587 1744 0 1278 1703 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 4 6 23 41
Link Speed (mph) 35 35 30 30
Link Distance (ft) 500 1035 738 363
Travel Time (s) 9.7 20.2 16.8 8.3
Peak Hour Factor 092 09 092 09 092 09 09 092 092 092 092 092
Adj. Flow (vph) 67 1177 58 79 1404 89 71 61 46 52 78 104
Shared Lane Traffic (%)
Lane Group Flow (vph) 67 1235 0 79 1493 0 71 107 0 52 182 0
Turn Type pm-+pt NA pm-+pt NA pm-+pt NA pm-+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 3 8 7 4
Switch Phase
Minimum Initial (S) 6.0 10.0 6.0 10.0 6.0 6.0 6.0 6.0
Minimum Split (s) 200 700 240 740 16.0  40.0 16.0  40.0
Total Split (s) 200 700 240 740 16.0  40.0 16.0  40.0
Total Split (%) 13.3% 46.7% 16.0% 49.3% 10.7% 26.7% 10.7% 26.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 2.0 1.0 2.0 1.0 2.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None  None None  None
Act Effct Green (s) 1014  94.0 1034  96.7 300 212 272 181
Actuated g/C Ratio 0.68 0.63 0.69 0.64 020 014 018 0.2
v/c Ratio 033 056 029 0.66 038 040 020 0.76
Control Delay 123 185 138 216 50.8  50.0 460 68.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 123 185 138 216 50.8  50.0 46.0 68.0
LOS B B B C D D D E
Approach Delay 18.2 21.3 50.3 63.1
Approach LOS B C D E
Queue Length 50th (ft) 18 343 26 366 57 76 41 136
Queue Length 95th (ft) 42 507 m52 556 95 134 74 213

Synchro 10 Light Report
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23rd Street & Ousdahl Road "Existing + Redevelopment" Traffic Volumes

Existing Operating Conditions Afternoon Peak-Hour
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT  NBR SBL SBT  SBR
Internal Link Dist (ft) 420 955 658 283

Turn Bay Length (ft) 100 150 95 80

Base Capacity (vph) 301 2203 399 2262 208 413 292 417
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 022 0.56 020 0.66 034 0.26 018 044

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 76 (51%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 150

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.76

Intersection Signal Delay: 24.6 Intersection LOS: C
Intersection Capacity Utilization 76.3% ICU Level of Service D
Analysis Period (min) 15

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  6: Ousdahl Rd. & W. 23rd St. IW. 23rd St.

Synchro 10 Light Report
Page 2



23rd Street & Site Access
Existing Operating Conditions

"Existing + Redevelopment" Traffic Volumes
Morning Peak-Hour

Intersection

Int Delay, siveh 0.1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations ~ 41» N 44 if

Traffic Vol, veh/h 1025 2 11 819 0 n

Future Vol, veh/h 1025 2 11 819 0 1n

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None Stop

Storage Length - - 50 - 0

Veh in Median Storage, # 0 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 1114 2 12 890 0 12

Major/Minor Majorl Major2 Minorl

Conflicting Flow Al 0 0 1116 0 558
Stage 1 - - - - -
Stage 2 - - - -

Critical Hdwy - - 414 6.94

Critical Hdwy Stg 1 - - -

Critical Hdwy Stg 2 - - -

Follow-up Hdwy - - 222 - 332

Pot Cap-1 Maneuver - - 622 0 473
Stage 1 - - - 0 -
Stage 2 0

Platoon blocked, % -

Mov Cap-1 Maneuver - - 622 473

Mov Cap-2 Maneuver - - -
Stage 1
Stage 2

Approach EB WB NB

HCM Control Delay, s 0 0.1 12.8

HCM LOS B

Minor Lane/Major Mvmt NBLnl EBT EBR WBL WBT

Capacity (veh/h) 473 622

HCM Lane V/C Ratio 0.025 - 0.019

HCM Control Delay (s) 12.8 10.9

HCM Lane LOS B B

HCM 95th 9%tile Q(veh) 0.1 0.1

Synchro 10 Light Report
Page 1



23rd Street & Site Access
Existing Operating Conditions

"Existing + Redevelopment" Traffic Volumes
Afternoon Peak-Hour

Intersection

Int Delay, siveh 0.2

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations ~ 41» N 44 if

Traffic Vol, veh/h 1114 3 23 1461 0 19

Future Vol, veh/h 1114 3 23 1461 0 19

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None Stop

Storage Length - - 50 - 0

Veh in Median Storage, # 0 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 1211 3 25 1588 0 21

Major/Minor Majorl Major2 Minorl

Conflicting Flow Al 0 0 1214 0 607
Stage 1 - - - - -
Stage 2 - - - -

Critical Hdwy - - 414 6.94

Critical Hdwy Stg 1 - - -

Critical Hdwy Stg 2 - - -

Follow-up Hdwy - - 222 - 332

Pot Cap-1 Maneuver - - 570 0 439
Stage 1 - - - 0 -
Stage 2 0

Platoon blocked, % -

Mov Cap-1 Maneuver - - 570 439

Mov Cap-2 Maneuver - - -
Stage 1
Stage 2

Approach EB WB NB

HCM Control Delay, s 0 0.2 13.6

HCM LOS B

Minor Lane/Major Mvmt NBLnl EBT EBR WBL WBT

Capacity (veh/h) 439 570

HCM Lane V/C Ratio 0.047 - 0.044

HCM Control Delay (s) 13.6 11.6

HCM Lane LOS B B

HCM 95th 9%tile Q(veh) 0.1 0.1

Synchro 10 Light Report
Page 1



APPENDIX I

Results of Trip Generation Analysis
Using
ITE Trip Generation Manual, 10" Edition
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'COLLECT LOCAL DATA (REFER TO CHAPTER 9)

Figure 4.2 Process for Selecting Averagé’ Rate or Equation
in Trip GenerationManuaI Data
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Off-Campus Student Apartment

(225)
Vehicle Trip Ends vs: Bedrooms
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
Setting/Location: Over 1/2 Mile from Campus

Number of Studies:
Avg. Num. of Bedrooms:
Directional Distribution:

17
666
28% entering, 72% exiting

Vehicle Trip Generation per Bedroom

Average Rate

Range of Rates

Standard Deviation

016 007 -058 009
Data Plot and Equation
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100 % =" =
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50 = X
X
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0 500 1,000 1,500
X = Number of Bedrooms
X Study Site Fitted Curve = = = = Average Rate
Fitted Curve Equation: T = 0.15(X) + 10.64 R*=0.54

Trip Generation Manual, 10th Edition e [nstitute of Transportation Engineers




Off-Campus Student Apartment

(225)
Vehicle Trip Ends vs: Bedrooms
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
Setting/Location: Over 1/2 Mile from Campus

Number of Studies:
Avg. Num. of Bedrooms:
Directional Distribution:

17
666
52% entering, 48% exiting

Vehicle Trip Generation per Bedroom

Average Rate

Range of Rates

Standard Deviation

030 012 -050 0.08
Data Plot and Equation
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bd
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300 P
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¥ x X
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X = Number of Bedrooms
X Study Site Fitted Curve = = = = Average Rate

Fitted Curve Equation: T = 0.31(X) - 1.81

R*=0.81
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Off-Campus Student Apartment

(225)
Vehicle Trip Ends vs: Bedrooms
On a: Weekday,
AM Peak Hour of Generator
Setting/Location: Over 1/2 Mile from Campus

Number of Studies:
Avg. Num. of Bedrooms:
Directional Distribution:

17
666
40% entering, 60% exiting

Vehicle Trip Generation per Bedroom

Average Rate

Range of Rates

Standard Deviation

0.20 010-058 0.09
Data Plot and Equation
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X Study Site Fitted Curve = = = = Average Rate
Fitted Curve Equation: T = 0.17(X) + 24.45 R*= 0.63
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Off-Campus Student Apartment

(225)
Vehicle Trip Ends vs: Bedrooms
On a: Weekday,
PM Peak Hour of Generator
Setting/Location: Over 1/2 Mile from Campus
Number of Studies: 17
Avg. Num. of Bedrooms: 666

Directional Distribution:

52% entering, 48% exiting

Vehicle Trip Generation per Bedroom

Average Rate

Range of Rates

Standard Deviation

032 013-050 009
Data Plot and Equation
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X
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2
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X = Number of Bedrooms
X Study Site Fitted Curve = = = = Average Rate
Fitted Curve Equation: T = 0.33(X) - 7.94 R*=0.80

Trip Generation Manual, 10th Edition

# Institute of Transportation Engineers




Off-Campus Student Apartment
(225)

Vehicle Trip Ends vs: Bedrooms
On a: Weekday

Setting/Location: Over 1/2 Mile from Campus

Number of Studies: 17
Avg. Num. of Bedrooms: 666
Directional Distnibution:  50% entering, 50% exiting

Vehicle Trip Generation per Bedroom

Average Rate Range of Rates Standard Deviation

3.97 1.68 - 6.68 117

Data Plot and Equation

8,000

6,000

Trip Ends

4,000

T

2,000

11

% 500 1,000 1,500

X = Number of Bedrooms
X Study Site = Fitted Curve = = = = Average Rate

Fitted Curve Equation: T = 4.09(X) - 75.98 R*=10.79
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High-Turnover (Sit-Down) Restaurant
(932)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
Setting/Location: General Urban/Suburban
Number of Studies: 39

Avg. 1000 Sg. Ft. GFA: &
Directional Distnibution:  55% entering, 45% exiting

Vehicle Trip Generation per 1000 Sqg. Ft. GFA

Average Rate Range of Rates Standard Deviation

9.94 0.76 - 102.39 11.33

Data Plot and Equation

200
150 X
2
(0
e X
[= b4
n
- Lo
100 X o ox o7
a8 e
““““““““““““ x4
x X R, :
X - !
x o XX L
50 1 X '
XX Yol
- X
XX';’ X % | x
e 1
L W * :
SUX xx X!
o W X 9
0 5 10 15
X =1000 5q. Ft. GFA
X Study Site - = = = Average Rate
Fitted Curve Equation: Not Given R3= ==
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High-Turnover (Sit-Down) Restaurant
(932)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
Setting/Location: General Urban/Suburban
Number of Studies: 107

Avg. 1000 Sg. Ft. GFA: 6
Directional Distribution: 62% entering, 38% exiting

Vehicle Trip Generation per 1000 Sqg. Ft. GFA

Average Rate Range of Rates Standard Deviation

977 0.92 - 62.00 7.37

Data Plot and Equation
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High-Turnover (S

it-Down) Restaurant

(932)

Vehicle Trip Ends vs:
On a:

Setting/Location:
Number of Studies:

Avg. 1000 Sq. Ft. GFA:
Directional Distribution:

1000 Sq. Ft. GFA
Weekday

General Urban/Suburban
50

5

50% entering, 50% exiting

Vehicle Trip Generation per 1000 Sq. F

t. GFA

Average Rate

Range of Rates

Standard Deviation

11218 13.04 - 742 41 7251
Data Plot and Equation
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APPENDIX IV

Results of Internal Trip Capture Calculations
Using
NCHRP Report 684 Estimator
(ITE Trip Generation Handbook, 3" Edition Methodology)



NCHRP 8-51 Internal Trip Capture Estimation Tool

Project Name: Student Housing / Commercial Organization: MGS
Project Location: 1401 W. 23rd Street Performed By: MG
Scenario Description: Build-Out Date: 10/17/2018

Analysis Year: 2018 Checked By:
Analysis Period: AM Street Peak Hour Date:

Table 1-A: Base Vehicle-Trip Generation

Estimates (Single-Use Site Estimate)

Development Data (For Information Only )

Estimated Vehicle-Trips

Land Use . - - - —
ITE LUCs Quantity Units Total Entering Exiting
Office 0
Retail 0
Restaurant 932 8,811 GFA sq. ft. 88 48 40
Cinema/Entertainment 0 0 0
Residential 225 311 bedrooms 57 16 41
Hotel 0
All Other Land Uses? 0
Table 2-A: Mode Split and Vehicle Occupancy Estimates
Land Use Enterinngrips : Exiting Tri?s :
Veh. Occ. % Transit | % Non-Motorized Veh. Occ. % Transit % Non-Motorized
Office 1.00 0% 0% 1.00 0% 0%
Retail 1.00 0% 0% 1.00 0% 0%
Restaurant 1.00 0% 0% 1.00 0% 0%
Cinema/Entertainment 1.00 0% 0% 1.00 0% 0%
Residential 1.00 4% 1% 1.00 4% 1%
Hotel 1.00 0% 0% 1.00 0% 0%
All Other Land Uses?
Table 3-A: Average Land Use Interchange Distances (Feet Walking Distance)
. Destination (To)
Origin (From) Office Retail Restaurant Cinema/Entertainment Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Table 4-A: Internal Person-Trip Origin-Destination Matrix*

Origin (From)

Destination (To)

Office

Office

Retail

Retail Restaurant

Cinema/Entertainment

Residential

Hotel

0 0

Restaurant

Cinema/Entertainment

Residential

Hotel

Table 5-A: Computations Summary Table 6-A: Internal Trip Capture Percentages by Land Use

Total Entering Exiting Land Use Entering Trips Exiting Trips
All Person-Trips 145 64 81 Office N/A N/A
Internal Capture Percentage 12% 14% 11% Retail N/A N/A
Restaurant 17% 3%
External Vehicle-Trips® 125 54 71 Cinema/Entertainment N/A N/A
External Transit-Trips* 2 1 1 Residential 6% 20%
External Non-Motorized Trips* 0 0 0 Hotel N/A N/A

"Land Use Codes (LUCs) from Trip Generation Informational Report, published by the Institute of Transportation Engineers.

2Total estimate for all other land uses at mixed-use development site-not subject to internal trip capture computations in this estimator

3Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A

4Person-Trips

*Indicates computation that has been rounded to the nearest whole number.

Estimation Tool Developed by the Texas Transportation Institute




Project Name: Student Housing / Commercial

Analysis Period: AM Street Peak Hour

Table 7-A: Conversion of Vehicle-Trip Ends to Person-Trip Ends

Land Use Table 7-A (D): Entering Trips Table 7-A (O): Exiting Trips
Veh. Occ. | Vehicle-Trips | Person-Trips* Veh. Occ. Vehicle-Trips Person-Trips*
Office 1.00 0 0 1.00 0 0
Retail 1.00 0 0 1.00 0 0
Restaurant 1.00 48 48 1.00 40 40
Cinema/Entertainment 1.00 0 0 1.00 0 0
Residential 1.00 16 16 1.00 41 41
Hotel 1.00 0 0 1.00 0 0

Table 8-A (O): Internal Person-Trip Origin-Destination Matrix (Computed at Origin)

Destination (To)

Origin (From)

Office Retail Restaurant Cinema/Entertainment Residential Hotel
Office 0 0 0 0 0
Retail
Restaurant
Cinema/Entertainment
Residential
Hotel
Table 8-A (D): Internal Person-Trip Origin-Destination Matrix (Computed at Destination)
Origin (From) . . Destination (To) ' .
Retail Restaurant Cinema/Entertainment Residential Hotel
Office 0 11 0 0 0
Retail 0
Restaurant 1
Cinema/Entertainment 0
Residential
Hotel
Table 9-A (D): Internal and External Trips Summary (Entering Trips)
Destination Land Use Person-Trip Estimates : External Trips bz/ Mode* ~
Internal External Total Vehicles Transit Non-Motorized
Office 0 0 0 0 0 0
Retail 0 0 0 0 0 0
Restaurant 8 40 48 40 0 0
Cinema/Entertainment 0 0 0 0 0 0
Residential 1 15 16 14 1 0
Hotel 0 0 0 0 0 0
All Other Land Uses® 0 0 0 0 0 0
Table 9-A (O): Internal and External Trips Summary (Exiting Trips)
Origin Land Use Person-Trip Estimates : External Trips bZ Mode* ~
Internal External Total Vehicles Transit Non-Motorized
Office 0 0 0 0 0 0
Retail 0 0 0 0 0 0
Restaurant 1 39 40 39 0 0
Cinema/Entertainment 0 0 0 0 0 0
Residential 8 33 41 32 1 0
Hotel 0 0 0 0 0 0
All Other Land Uses® 0 0 0 0 0 0

1Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A

2Person-Trips

3Total estimate for all other land uses at mixed-use development site-not subject to internal trip capture computations in this estimator

*Indicates computation that has been rounded to the nearest whole number.




NCHRP 8-51 Internal Trip Capture Estimation Tool

Project Name: Student Housing / Commercial Organization: MGS
Project Location: 1401 W. 23rd Street Performed By: MG
Scenario Description: Build-Out Date: 10/17/2018
Analysis Year: 2018 Checked By:
Analysis Period: PM Street Peak Hour Date:

Table 1-P: Base Vehicle-Trip Generation

Estimates (Single-Use Site Estimate)

Development Data (For Information Only )

Estimated Vehicle-Trips

Land Use . - - - —
ITE LUCs Quantity Units Total Entering Exiting
Office 0
Retail 0
Restaurant 932 8,811 GFA sq. ft. 86 53 33
Cinema/Entertainment 0
Residential 225 311 bedrooms 95 49 46
Hotel 0
All Other Land Uses? 0
Table 2-P: Mode Split and Vehicle Occupancy Estimates
Land Use Enterinngrips : Exiting Tri?s :
Veh. Occ. % Transit | % Non-Motorized Veh. Occ. % Transit % Non-Motorized
Office 1.00 0% 0% 1.00 0% 0%
Retail 1.00 0% 0% 1.00 0% 0%
Restaurant 1.00 0% 0% 1.00 0% 0%
Cinema/Entertainment 1.00 0% 0% 1.00 0% 0%
Residential 1.00 4% 1% 1.00 4% 1%
Hotel 1.00 0% 0% 1.00 0% 0%
All Other Land Uses?
Table 3-P: Average Land Use Interchange Distances (Feet Walking Distance)
. Destination (To)
Origin (From) Office Retail Restaurant Cinema/Entertainment Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Table 4-P: Internal Person-Trip Origin-Destination Matrix*

Origin (From)

Destination (To)

Office

Office

Retail

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

0

Restaurant

Cinema/Entertainment

Residential

Hotel

Table 5-P: Computations Summary Table 6-P: Internal Trip Capture Percentages by Land Use

Total Entering Exiting Land Use Entering Trips Exiting Trips
All Person-Trips 181 102 79 Office N/A N/A
Internal Capture Percentage 14% 13% 16% Retail N/A N/A
Restaurant 13% 18%
External Vehicle-Trips® 151 87 64 Cinema/Entertainment N/A N/A
External Transit-Trips* 4 2 2 Residential 12% 15%
External Non-Motorized Trips* 0 0 0 Hotel N/A N/A

"Land Use Codes (LUCs) from Trip Generation Informational Report, published by the Institute of Transportation Engineers.

2Total estimate for all other land uses at mixed-use development site-not subject to internal trip capture computations in this estimator

3Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P

4Person-Trips

*Indicates computation that has been rounded to the nearest whole number.

Estimation Tool Developed by the Texas Transportation Institute




Project Name:

Student Housing / Commercial

Analysis Period:

PM Street Peak Hour

Table 7-P: Conversion of Vehicle-Tri

ip Ends to Person-Trip Ends

Land Use Table 7-P (D): Entering Trips Table 7-P (O): Exiting Trips
Veh. Occ. Vehicle-Trips Person-Trips* Veh. Occ. Vehicle-Trips Person-Trips*
Office 1.00 0 0 1.00 0 0
Retail 1.00 0 0 1.00 0 0
Restaurant 1.00 53 53 1.00 33 33
Cinema/Entertainment 1.00 0 0 1.00 0 0
Residential 1.00 49 49 1.00 46 46
Hotel 1.00 0 0 1.00 0 0
Table 8-P (O): Internal Person-Trip Origin-Destination Matrix (Computed at Origin)
. Destination (To)
Origin (From) - - " - "
Retail Restaurant Cinemal/Entertainment Residential Hotel

Office

Retail

0

Restaurant

Cinema/Entertainment

Residential

Hotel

Table 8-P (D): Internal Person-Trip Origin-Destination Matrix (Computed at Destination)

Origin (From)

Destination (To)

Office

Retail

Retail

Restaurant

Cinemal/Entertainment

Residential

Hotel

0

2

Restaurant

Cinema/Entertainment

Residential

Hotel

Tabl

e 9-P (D): Internal and External Trips Summary (Entering Trips)

Destination Land Use

Person-Trip Estimates

External Trips by Mode*

Internal External Total Vehicles' Transit? Non-Motorized?
Office 0 0 0 0 0 0
Retail 0 0 0 0 0 0
Restaurant 7 46 53 46 0 0
Cinema/Entertainment 0 0 0 0 0 0
Residential 6 43 49 41 2 0
Hotel 0 0 0 0 0 0
All Other Land Uses® 0 0 0 0 0 0

Table 9-P (O): Internal and External Trip:

s Summary (Exiting Trips)

Origin Land Use

Person-Trip Estimates

External Trips by Mode*

Internal External Total Vehicles' Transit? Non-Motorized?
Office 0 0 0 0 0 0
Retail 0 0 0 0 0 0
Restaurant 6 27 33 27 0 0
Cinema/Entertainment 0 0 0 0 0 0
Residential 7 39 46 37 2 0
Hotel 0 0 0 0 0 0
All Other Land Uses® 0 0 0 0 0 0

1Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P

2Person-Trips

*Total estimate for all other land uses at mixed-use development site-not subject to internal trip capture computations in this estimator

*Indicates computation that has been rounded to the nearest whole number.




Table 7.1a Adjusted Internal Trip Capture Rates for Trip Origins within a Multi-Use Development

. Weekday
Land Use Pairs AM Peak Hour| PM Peak Hour
To Office 0.0% 0.0%
To Retail 28.0% 20.0%
To Restaurant 63.0% 4.0%
From OFFICE To Cinema/Entertainment 0.0% 0.0%
To Residential 1.0% 2.0%
To Hotel 0.0% 0.0%
To Office 29.0% 2.0%
To Retail 0.0% 0.0%
To Restaurant 13.0% 29.0%
From RETAIL To Cinema/Entertainment 0.0% 4.0%
To Residential 14.0% 26.0%
To Hotel 0.0% 5.0%
To Office 31.0% 3.0%
To Retail 14.0% 41.0%
To Restaurant 0.0% 0.0%
From RESTAURANT To Cinema/Entertainment 0.0% 8.0%
To Residential 4.0% 18.0%
To Hotel 3.0% 7.0%
To Office 0.0% 2.0%
To Retail 0.0% 21.0%
To Restaurant 0.0% 31.0%
From CINEMA/ENTERTAINMENT To Cinema/Entertainment 0.0% 0.0%
To Residential 0.0% 8.0%
To Hotel 0.0% 2.0%
To Office 2.0% 4.0%
To Retail 1.0% 42.0%
To Restaurant 20.0% 21.0%
From RESIDENTIAL To Cinema/Entertainment 0.0% 0.0%
To Residential 0.0% 0.0%
To Hotel 0.0% 3.0%
To Office 75.0% 0.0%
To Retail 14.0% 16.0%
To Restaurant 9.0% 68.0%
From HOTEL To Cinema/Entertainment 0.0% 0.0%
To Residential 0.0% 2.0%
To Hotel 0.0% 0.0%




Table 7.2a Adjusted Internal Trip Capture Rates for Trip Destinations within a Multi-Use Development

. Weekday
Land Use Pairs AM Peak Hour| PM Peak Hour
From Office 0.0% 0.0%
From Retail 4.0% 31.0%
From Restaurant 14.0% 30.0%
To OFFICE From Cinema/Entertainment 0.0% 6.0%
From Residential 3.0% 57.0%
From Hotel 3.0% 0.0%
From Office 32.0% 8.0%
From Retail 0.0% 0.0%
From Restaurant 8.0% 50.0%
To RETAIL From Cinema/Entertainment 0.0% 4.0%
From Residential 17.0% 10.0%
From Hotel 4.0% 2.0%
From Office 23.0% 2.0%
From Retail 50.0% 29.0%
From Restaurant 0.0% 0.0%
To RESTAURANT From Cinema/Entertainment 0.0% 3.0%
From Residential 20.0% 14.0%
From Hotel 6.0% 5.0%
From Office 0.0% 1.0%
From Retail 0.0% 26.0%
From Restaurant 0.0% 32.0%
To CINEMA/ENTERTAINMENT From Cinema/Entertainment 0.0% 0.0%
From Residential 0.0% 0.0%
From Hotel 0.0% 0.0%
From Office 0.0% 4.0%
From Retail 2.0% 46.0%
From Restaurant 5.0% 16.0%
To RESIDENTIAL From Cinema/Entertainment 0.0% 4.0%
From Residential 0.0% 0.0%
From Hotel 0.0% 0.0%
From Office 0.0% 0.0%
From Retail 0.0% 17.0%
From Restaurant 4.0% 71.0%
To HOTEL From Cinema/Entertainment 0.0% 1.0%
From Residential 0.0% 12.0%
From Hotel 0.0% 0.0%




APPENDIX V

Summary of Traffic Counts
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Peak AM Turning Movement Spreadsheet-2-28-17

PEAK AM Count

Signal Last updated Count AM | Begin | Peak South Bound West Bound North Bound East Bound

Location 2/23/17 Date Peak |Volume| Right | Thru | Left | Right | Thru | Left | Right | Thru | Left | Right | Thru | Left

19 th St. Massachusetts St. 24-Feb-15| 7:15 1689 78 124 55 27 360 29 15 292 184 106 314 105 48
flomst [Temesscest | zoreb-is| 715 | 562 252 5o 1o o sl o 24 o 10| 2 s 0 50
Z3rost |MabemaSt | Oa-sep-is| 15 | 2zeo| 19 2o 7 16 el 1| o8 sol 72 41 1013 50 2
Z3rost  |Haerst | 13Nov1a| 115 | orsol sl 27 112 7ol 1118l 22| oo eal o2l 14l esol 54 4
Z3rost  llwaSt | 2r-hpriol 500 | sase| 126 80 217 tsal a5 127l 158l sos 58| 8o 19| 424 =
2305t |Massachusetis St | 23Feb-16] 730 | 2001 101 24l 147 zasl ool 5| A 8 22|  ea o7 219 7
3rost  [OussaniRe. | Aenpris| r4s | oarol ot 74l ss| ool erd 2| o5 73 16 20 969 11 s
1o k10 | sawariol 715 | toeo| 141 o 10| o8l 207l o Al 6 2 1 255 4o fod
&
Sists.  [OussanRe. | 0o-Sep-is| 715 | oeol 1| 2 o 12 ol ez iz & 71 20 a3 10 140
.
Gob Bilngs [ Waiarusa Dr. | 11-Nov-14| 745 | 78| 46| 237 110 100 173 55| ol zes| teo] 173 ze7 oo o1
68
%
68
7
10 llowast | 2asep-1s| 715 | o170 _zrel o o o o o e o 6 o 1ol 7
o0 [OComnel | 03Nov-is| 700 | zsea 20| 22 o 4l el sl ar1 ss 77l a5 o7t 74 2t
th St k.10 (West Inersection)| 19-Nov-15| 7:15 | 86| 4 | 0 | 225 | 0 | 250 | 38 | ©0 | 0 | o | 116 | 221 | o |

(George WillafBob Bilings | 21-ep-10 745 | sas| 67 21 186 117l oo 12 28 s a1 13 174 a1 %%

Lawrence, KS 10/17/2018
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PEAK PM Count

Peak PM Turning Movement Spreadsheet-2-28-17

Signal
Location

19 th St.
19 th St.
19 th St.
23 rd St.
23 rd St.
23 rd St.
23 rd St.

_»

—p |23 rd St.
27 th St
31 st St.
31 st St.
33 rd St.

Bob Billings

Clinton Pkwy.

Clinton Pkwy.

Clinton Pkwy.

Harvard Rd.

K-10

23rd

6th St

George Willial

Lawrence, KS

Last Updated

2/23/17
Kentucky St.
Massachusetts St.
Tennessee St.
Alabama St.
Harper St.
lowa St.
Massachusetts St.
Ousdahl Rd.

K-10

lowa St.
Ousdahl Rd.
lowa St.
Wakarusa Dr.
Crossgate Dr.
Inverness Dr.
Lawrence Ave.
lowa St.

lowa St.

O'connell

K-10 (West Intersection

Bob Billings

Count PM
Date

25-Feb-15
24-Feb-15
26-Feb-15
03-Sep-15
13-Nov-14
27-Apr-16
23-Feb-16
14-Apr-15
24-Mar-16
16-Feb-16
09-Sep-15
27-Aug-15
11-Nov-14
12-Oct-16
05-Apr-16
20-Aug-13
21-Apr-16
23-Sep-15
03-Nov-15
19-Nov-15

21-Sep-16

Begin
Peak

16:15
17:00
4:45

17:00
16:45
16:45
16:45
17:00
16:15
16:30
17:00
17:00
16:45
17:00
16:45
17:00
16:45
17:00
16:45
16:45

17:00

South Bound

Peak
Volume |Right

1564 0
2107 129
1939 425
2825 30
3223 72
4438 315
3297 171
3013 96
1378 33
3075 187
1543 20
2338 155
1954 61
2565 30
1792 17
2791 22
2695 15
1896 0
2799 61
1416 47

789 53

Thru

313

119

54

65

811

26

72

98

580

677

324

89

1210

793

40

31

Left

106

217

21

173

257

238

45

153

216

264

145

53

75

22

571

111

West Bound
Right Thru Left
191 407
62 298

0 406
33 1216
117 1287
223 711
272 1153
82 1292
155 323
116 398
14 546
218 65
152 229
50 899
93 539
41 1248
22 24
0 0

2 1264

0 378
129 143

10/17/2018

34

60

38

281

73

54

193

150

68

84

344

163

118

35

194

72

37

North Bound
Right Thru Left

8 35
21 355
19 0
65 27
55 66
164 572
17 26
42 55
29 50
110 466
167 2
81 528
91 270
312 10
105 72
77 8
33 1268
0 636
97 13
0 0
16 20

147

77

51

117

89

63

136

96

57

145

44

61

133

26

78

East Bound
Right Thru Left
21 607
91 393
13 736
92 1124
58 1159
120 570
68 995
48 1083
30 367
145 343
95 419
80 61
137 237
66 709
44 519
159 920
21 14
232 0
79 939
119 229
23 146

284

158

26

82

297

237

62

76

185

84

79

41

235

30

68

210
241

250
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Summary of Traffic Volume Counts

Naidmith Drive and Shared Access File Name : Naismith & Drive-eam
Morning Peak-Hours Site Code : 1
Sunny, Mild Start Date : 10/18/2018
Page No :1
Groups Printed- Unshifted
Naismith Drive Naismith Drive Shared Access
Southbound Westbound Northbound Eastbound
Start Time | Right[ Thru| Left] | App.Tow | Right| Thru| Left] | App.Tow | Right| Thru| Left] | pp.Total | Right| Thu| et | App. Total | Int. Total
07:00 AM 0 7 0 0 7 0 0 0 0 0 0 12 1 0 13 0 0 1 0 1 21
07:15 AM 1 7 0 0 8 0 0 0 0 0 0 15 1 0 16 0 0 2 0 2 26
07:30 AM 0 10 0 0 10 0 0 0 0 0 0 30 0 0 30 0 0 1 0 1 41
07:45 AM 1 14 0 0 15 0 0 0 0 0 0 35 1 0 36 0 0 3 0 3 54
Total 2 38 0 0 40 0 0 0 0 0 0 92 3 0 95 0 0 7 0 7 142
08:00 AM 0 12 0 0 12 0 0 0 0 0 0 12 0 0 12 0 0 0 0 0 24
08:15 AM 2 4 0 0 6 0 0 0 0 0 0 19 1 0 20 1 0 2 0 3 29
08:30 AM 1 5 0 0 6 0 0 0 0 0 0 16 0 0 16 0 0 2 0 2 24
08:45 AM 1 12 0 0 13 0 0 0 0 0 0 28 1 0 29 1 0 3 0 4 46
Total 4 33 0 0 37 0 0 0 0 0 0 75 2 0 77 2 0 7 0 9 123
Grand Total 6 71 0 0 7 0 0 0 0 0 0 167 5 0 172 2 0 14 0 16 265
Apprch % 7.8 92.2 0 0 0 0 0 0 0 97.1 2.9 0 125 0 875 0
Total % 2.3 26.8 0 0 29.1 0 0 0 0 0 0 63 19 0 64.9 0.8 0 53 0 6




Summary of Traffic Volume Counts

Naidmith Drive and Shared Access File Name : Naismith & Drive-eam
Morning Peak-Hours Site Code : 1
Sunny, Mild Start Date : 10/18/2018
PageNo :2
Naismith Drive Naismith Drive Shared Access
Southbound Westbound Northbound Eastbound
Start Time | Right| Thru| Left App. Total | Rigt | Thru | Left App. Total | Right | Thru Left App. Total | Right | Thru Left App. Total | Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 0 10 0 0 10 0 0 0 0 0 0 30 0 0 30 0 0 1 0 1 41

07:45 AM 1 N o o N 0 0 0 0 0 0 . . 0 36 0 0 3 0 3 54

08:00 AM 0 12 0 0 12 0 0 0 0 0 0 12 0 0 12 0 0 0 0 0 24

08:15 AM 2 4 0 0 6 0 0 0 0 0 0 19 1 0 20 1 0 2 0 3 29
Total Volume 3 40 0 0 43 0 0 0 0 0 0 96 2 0 98 1 0 6 0 7 148
% App. Total 7 93 0 0 0 0 0 0 0 98 2 0 143 0 857 0

PHF | 375 714  .000  .000 717 .000  .000 .000  .000 .000| .000 .686 .500  .000 681 250 .000 .500  .000 .583 .685




Summary of Traffic Volume Counts

Naismith Drive and Shared Access File Name : Naismith & Drive-epm
Afternoon Peak-Hours Site Code : 1
Sunny, Mild Start Date : 10/17/2018
Page No :1
Groups Printed- Unshifted
Naismith Drive Naismith Drive Shared Access
Southbound Westbound Northbound Eastbound
Start Time | Right[ Thru| Left] | App.Tow | Right| Thru| Left] | App.Tow | Right| Thru| Left] | pp.Total | Right| Thu| et | App. Total | Int. Total
03:45 PM 2 41 0 0 43 0 0 0 0 0 0 33 2 0 35 7 0 12 0 19 97
Total 2 41 0 0 43 0 0 0 0 0 0 33 2 0 35 7 0 12 0 19 97
04:00 PM 3 32 0 0 35 0 0 0 0 0 0 23 0 0 23 4 0 10 0 14 72
04:15 PM 2 37 0 0 39 0 0 0 0 0 0 35 2 0 37 3 0 7 0 10 86
04:30 PM 1 31 0 0 32 0 0 0 0 0 0 26 0 0 26 4 0 8 0 12 70
04:45 PM 3 25 0 0 28 0 0 0 0 0 0 39 0 0 39 4 0 9 0 13 80
Total 9 125 0 0 134 0 0 0 0 0 0 123 2 0 125 15 0 34 0 49 308
05:00 PM 1 48 0 0 49 0 0 0 0 0 0 38 0 0 38 3 0 5 0 8 95
05:15 PM 5 47 0 0 52 0 0 0 0 0 0 42 0 0 42 1 0 8 0 9 103
05:30 PM 2 38 0 0 40 0 0 0 0 0 0 33 1 0 34 3 0 7 0 10 84
05:45 PM 1 33 0 0 34 0 0 0 0 0 0 36 0 0 36 0 0 6 0 6 76
Total 9 166 0 0 175 0 0 0 0 0 0 149 1 0 150 7 0 26 0 33 358
06:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Grand Total 20 332 0 0 352 0 0 0 0 0 0 305 5 0 310 29 0 72 0 101 763
Apprch % 5.7 94.3 0 0 0 0 0 0 0 98.4 1.6 0 28.7 0 713 0
Total % 2.6 435 0 0 46.1 0 0 0 0 0 0 40 0.7 0 40.6 3.8 0 94 0 13.2




Summary of Traffic Volume Counts

Naismith Drive and Shared Access File Name : Naismith & Drive-epm
Afternoon Peak-Hours Site Code : 1
Sunny, Mild Start Date : 10/17/2018
PageNo :2
Naismith Drive Naismith Drive Shared Access
Southbound Westbound Northbound Eastbound
Start Time | Right| Thru| Left App. Total | Rigt | Thru | Left App. Total | Right | Thru Left App. Total | Right | Thru Left App. Total | Int. Total

Peak Hour Analysis From 03:45 PM to 06:00 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 3 25 0 0 28 0 0 0 0 0 0 39 0 0 39 ) 0 , 0 N )

0515 P 5 47 0 0 52 0 0 0 0 0 0 42 0 0 42 1 0 8 0 9 103

05:30 PM 2 38 0 0 40 0 0 0 0 0 0 33 1 0 34 3 0 7 0 10 84

Total Volume 11 158 0 0 169 0 0 0 0 0 0 152 1 0 153 11 0 29 0 40 362
% App. Total 6.5 935 0 0 0 0 0 0 0 99.3 0.7 0 275 0 725 0

PHF| 550  .823  .000  .000 813 | .000 .000 .000  .000 .000| .000 .905 250  .000 911| .688 .000 .806  .000 .769 879




Summary of Traffic Volume Counts

W. 24th Street &The Rockland Middle Drive File Name : 24th & Rockland-eam
Morning Peak-Hours Site Code :4
Sunny, Cool Start Date : 10/24/2018
Page No :1
Groups Printed- Unshifted
W. 24th Street The Rockland Middle Drive W. 24th Street
Southbound Westbound Northbound Eastbound
Start Time | Right[ Thru| Left] | App.Tow | Right| Thru| Left] | App.Tow | Right| Thru| Left] | pp.Total | Right| Thu| et | App. Total | Int. Total
07:00 AM 0 0 0 0 0 0 6 4 0 10 4 0 0 0 4 0 12 0 0 12 26
07:15 AM 0 0 0 0 0 0 9 4 0 13 4 0 1 0 5 0 18 0 0 18 36
07:30 AM 0 0 0 0 0 0 5 2 0 7 8 0 1 0 9 1 18 0 0 19 35
07:45 AM 0 0 0 0 0 0 13 3 0 16 11 0 2 0 13 0 32 0 0 32 61
Total 0 0 0 0 0 0 33 13 0 46 27 0 4 0 31 1 80 0 0 81 158
08:00 AM 0 0 0 0 0 0 8 1 0 9 4 0 2 0 6 1 10 0 0 11 26
08:15 AM 0 0 0 0 0 0 6 1 0 7 14 0 1 0 15 1 13 0 0 14 36
08:30 AM 0 0 0 0 0 0 9 3 0 12 13 0 5 0 18 1 19 0 0 20 50
08:45 AM 0 0 0 0 0 0 10 3 0 13 10 0 0 0 10 2 23 0 0 25 48
Total 0 0 0 0 0 0 33 8 0 41 41 0 8 0 49 5 65 0 0 70 160
Grand Total 0 0 0 0 0 0 66 21 0 87 68 0 12 0 80 6 145 0 0 151 318
Apprch % 0 0 0 0 0 75.9 24.1 0 85 0 15 0 4 96 0 0
Total % 0 0 0 0 0 0 20.8 6.6 0 274 214 0 3.8 0 25.2 19 45.6 0 0 475




Summary of Traffic Volume Counts

W. 24th Street &The Rockland Middle Drive File Name : 24th & Rockland-eam
Morning Peak-Hours Site Code :4
Sunny, Cool Start Date : 10/24/2018
PageNo :2
W. 24th Street The Rockland Middle Drive W. 24th Street
Southbound Westbound Northbound Eastbound
Start Time | Right| Thru| Left App. Total | Rigt | Thru | Left App. Total | Right | Thru Left App. Total | Right | Thru Left App. Total | Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM

07:45 AM o 0o 0 0 o o0 . 3 , Jowoo0 2 o B 0o, 0 o0 32 61

08:00 AM o 0o 0 0 o, o 8 10 4 0 2 0 6 1 10 0 0 11 26

08:15 AM o 0o 0 0 o, o0 6 1 0 “ 0 1 0 5, 1 13 0 0 14 36

08:30 AM o o 0 0 o, 0o 9 3 0 20 18 0 5 0 18 1 1 0 0 20 50
TotalVoume| 0 0 0 0 of 0o 3% 8 0 4 &2 0 10 0 2] 3 74 0 0 77 173
%App.Total| 0 0 0 0 0 818 182 0 808 0 192 0 39 %1 0 0

PHF | .000 .000 .000 .000 .000| .000 692 .667  .000 .688 | 750  .000  .500  .000 722 750 578  .000  .000 .602 .709




Summary of Traffic Volume Counts

W. 24th Street & The Rockland Middle Drive File Name : 24th & Rockland-epm
Afternoon Peak-Hours Site Code :4
Sunny, Mild Start Date : 10/23/2018
Page No :1
Groups Printed- Unshifted
W. 24th Street The Rockland Middle Drive W. 24th Street
Southbound Westbound Northbound Eastbound
Start Time | Right[ Thru| Left] | App.Tow | Right| Thru| Left] | App.Tow | Right| Thru| Left] | pp.Total | Right| Thu| et | App. Total | Int. Total
04:00 PM 0 0 0 0 0 0 44 14 0 58 1 0 5 0 6 2 30 0 0 32 96
04:15 PM 0 0 0 0 0 0 45 6 0 51 4 0 4 0 8 5 31 0 0 36 95
04:30 PM 0 0 0 0 0 0 25 12 0 37 8 0 4 0 12 3 26 0 0 29 78
04:45 PM 0 0 0 0 0 0 26 8 0 34 7 0 3 0 10 4 22 0 0 26 70
Total 0 0 0 0 0 0 140 40 0 180 20 0 16 0 36 14 109 0 0 123 339
05:00 PM 0 0 0 0 0 0 42 9 0 51 9 0 6 0 15 7 10 0 0 17 83
05:15 PM 0 0 0 0 0 0 41 16 0 57 8 0 8 0 16 1 16 0 0 17 90
05:30 PM 0 0 0 0 0 0 43 11 0 54 5 0 6 0 11 5 24 0 0 29 94
05:45 PM 0 0 0 0 0 0 31 10 0 41 10 0 7 0 17 2 21 0 0 23 81
Total 0 0 0 0 0 0 157 46 0 203 32 0 27 0 59 15 71 0 0 86 348
Grand Total 0 0 0 0 0 0 297 86 0 383 52 0 43 0 95 29 180 0 0 209 687
Apprch % 0 0 0 0 0 775 225 0 54.7 0 453 0 13.9 86.1 0 0
Total % 0 0 0 0 0 0 43.2 125 0 55.7 7.6 0 6.3 0 13.8 4.2 26.2 0 0 304




Summary of Traffic Volume Counts

W. 24th Street & The Rockland Middle Drive File Name : 24th & Rockland-epm
Afternoon Peak-Hours Site Code :4
Sunny, Mild Start Date :10/23/2018
PageNo :2
W. 24th Street The Rockland Middle Drive W. 24th Street
Southbound Westbound Northbound Eastbound
Start Time | Right| Thru| Left App. Total | Rigt | Thru | Left App. Total | Right | Thru Left App. Total | Right | Thru Left App. Total | Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 0 0 0 0 0 0 9 0 51 9 0 6 0 15 BT 0 0 17 83

05:15 PM 0 0 0 0 0 0 a i 0 ) 8 0 . 0 16 116 0 0 17 90

05:30 PM 0 0 0 0 0 0 43 U 0 54 5 0 6 0 1 5 o 0 0 2 9

05:45 PM 0 0 0 0 0 0 31 10 0 4 10 0 7 0 17 2 2 0 0 23 81
Total Volume 0 0 0 0 0 0 157 46 0 203 32 0 0 59| 15 71 0 0 86 348
% App. Total 0 0 0 0 0 773 227 0 54.2 0 458 0 174 826 0 0

PHF | .000 .000 .000 .000 .000| .000 913 .719  .000 .890| .800 .000 .844  .000 868 | 536 .740  .000  .000 741 .926




Summary of Vehicular Traffic Counts

Ousdahl Road & W. 24th Street File Name : ousdahl&24-eam
Morning Peak-Hours Site Code : 24
Cloudy, Cold Start Date : 12/13/2017
Other: Page No : 1
Groups Printed- Unshifted
Ousdahl Road W. 24th Street Ousdahl Road W. 24th Street
Southbound Westbound Northbound Eastbound
Start Time | Right| Thru| Left | Buses | App.Tow | Right| Thru| Left| Buses | App.Toal | Right| Thru| Left| Buses | App.Toal | Right| Thu|  Left | Buses| App.Total | Int Total
07:00 AM 1 4 0 1 6 6 2 3 0 1 6 3 0 0 9 1 4 2 0 7 33
07:15 AM 0 4 0 1 5 5 2 8 1 16 4 6 0 10 0 3 5 3 11 42
07:30 AM 1 3 4 1 9 8 6 7 1 22 7 9 0 0 16 0 3 7 0 10 57
07:45 AM 1 7 4 0 12 9 3 7 2 21 10 6 1 2 19 0 3 4 1 8 60
Total 3 18 8 3 32 28 13 25 4 70 27 24 1 2 54 1 13 18 4 36 192
08:00 AM 0 13 6 1 20 2 3 4 0 9 8 7 1 0 16 1 1 2 0 4 49
08:15 AM 4 13 4 0 21 4 4 3 1 12 12 15 2 1 30 1 9 6 2 18 81
08:30 AM 7 15 4 1 27 10 3 5 1 19 8 18 1 0 27 0 3 10 0 13 86
08:45 AM 5 12 3 0 20 6 3 6 1 16 9 7 2 0 18 0 2 4 1 7 61
Total 16 53 17 2 88 22 13 18 3 56 37 47 6 1 91 2 15 22 3 42 271
Grand Total 19 71 25 5 120 50 26 43 7 126 64 71 7 3 145 3 28 40 7 78 469
Apprch % 15.8 59.2 20.8 42 39.7 20.6 34.1 5.6 441 49 4.8 2.1 3.8 35.9 51.3
Total % 4.1 15.1 53 11 25.6 10.7 55 9.2 15 26.9 13.6 15.1 15 0.6 30.9 0.6 6 8.5 15 16.6




Summary of Vehicular Traffic Counts

Ousdahl Road & W. 24th Street File Name : ousdahl&24-eam
Morning Peak-Hours Site Code : 24
Cloudy, Cold Start Date : 12/13/2017
Other: PageNo :2

Ousdahl Road W. 24th Street Ousdahl Road W. 24th Street

Southbound Westbound Northbound Eastbound

Start Time | Right | Thru| Left| Buses | agp Tota | Right | Thru| Left | Buses | apy total | Right| Thru Left | Buses | app.Total | Right| Thu Left | Buses | ap Tora/ | It Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 0 13 \ . 20 2 3 4 0 9 8 7 1 0 16 . 1 2 0 4 49

08:15 AM 4 13 4 0 21 \ 3 1 12 12 15 2 1 30 1 9 6 2 18 81

08:30 AM 7 15 4 1 27 10 3 5 1 19 8 18 1 0 27 0 3 10 0 13 86

08:45 AM 5 12 3 0 20 6 3 6 1 16 9 7 2 0 18 0 2 4 1 7 61
Total Volume 16 53 17 2 88 22 13 18 3 56 37 47 6 1 91 2 15 22 3 42 277
% App. Total | 182 602  19.3 2.3 393 232 321 5.4 40.7 516 6.6 11 48 357 524 7.1

PHF | 571  .883  .708  .500 815 550 813 .750  .750 J37 ) 771 653 750  .250 758 | 500 417 550  .375 .583 .805




Summary of Vehicular Traffic Counts

Ousdahl Road & 24th Street File Name : ousdahl&24-epm
Afternoon Peak-Hours Site Code : 24
Cloudy, Cold Start Date : 12/13/2017
Page No : 1
Groups Printed- Unshifted
Ousdahl Road W. 24th Street Ousdahl Road W. 24th Street
Southbound Westbound Northbound Eastbound
Start Time | Right| Thru| Left | Buses | App.Tow | Right| Thru| Left| Buses | App.Toal | Right| Thru| Left| Buses | App.Toal | Right| Thu|  Left | Buses| App.Total | Int Total
04:00 PM 1 14 5 0 20 4 6 16 1 21 16 9 4 0 29 1 5 6 0 12 88
04:15 PM 4 12 4 0 20 10 2 17 0 29 10 8 1 0 19 0 5 5 1 11 79
04:30 PM 9 10 6 0 25 9 9 16 1 35 11 7 1 0 19 1 3 6 0 10 89
04:45 PM 3 19 1 0 23 7 6 20 1 34 14 11 0 0 25 0 8 5 1 14 96
Total 17 55 16 0 88 30 23 69 3 125 51 35 6 0 92 2 21 22 2 47 352
05:00 PM 5 9 8 0 22 6 7 29 0 42 15 15 0 0 30 4 10 9 0 23 117
05:15 PM 4 20 7 0 31 13 9 17 0 39 20 13 0 0 33 2 13 7 1 23 126
05:30 PM 3 17 6 0 26 8 8 19 1 36 12 9 0 0 21 0 7 6 0 13 96
05:45 PM 7 16 9 0 32 7 8 19 0 34 10 10 1 0 21 0 12 5 1 18 105
Total 19 62 30 0 111 34 32 84 1 151 57 47 1 0 105 6 42 27 2 77 444
Grand Total 36 117 46 0 199 64 55 153 4 276 108 82 7 0 197 8 63 49 4 124 796
Apprch % 18.1 58.8 231 0 232 19.9 554 14 54.8 41.6 3.6 0 6.5 50.8 395 32
Total % 45 14.7 5.8 0 25 8 6.9 19.2 0.5 34.7 13.6 10.3 0.9 0 24.7 1 7.9 6.2 0.5 15.6




Summary of Vehicular Traffic Counts

Ousdahl Road & 24th Street File Name : ousdahl&24-epm
Afternoon Peak-Hours Site Code :24
Cloudy, Cold Start Date : 12/13/2017
PageNo :2
Ousdahl Road W. 24th Street Ousdahl Road W. 24th Street
Southbound Westbound Northbound Eastbound

Start Time | Right | Thru| Left| Buses | agp Tota | Right | Thru| Left | Buses | apy total | Right| Thru Left | Buses | app.Total | Right| Thu Left | Buses | ap Tora/ | It Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 5 9 8 0 22 6 7 N o N 15 . 0 0 30 \ 10 9 0 23 117

05:15 PM 4 20 7 0 31 13 9 17 0 39 20 13 0 0 33 2 13 7 1 23 126

05:30 PM 3 17 6 0 26 8 19 1 36 12 9 0 0 21 0 7 6 0 13 96

05:45 PM 7 16 9 0 32 8 19 0 34 10 10 1 0 21 0 12 5 1 18 105
Total Volume 19 62 30 0 111 34 32 84 1 151 57 47 1 0 105 6 42 27 2 77 444
% App. Total | 17.1 559 27 0 225 212 556 0.7 543 4438 1 0 78 545 351 2.6

PHF | 679 775  .833  .000 867 | 654 889 724 250 899 | 713 783 250  .000 795 375 808 750  .500 837 881




Summary of Traffic Volume Counts

Existing Retail Center (West of Natural Grocer) File Name : Site-eam
Morning Peak-Hours Site Code :3
Sunny, Mild Start Date : 10/18/2018
Page No :1
Groups Printed- Unshifted
Driveways on W. 23rd Street Cross Access Driveways to the East Driveways on W. 23rd Street Cross Access Driveways to the East
Southbound Westbound Northbound Eastbound
Start Time WE” ‘ Thru ‘ E“‘:"“ ‘ pecs ‘ App. Total “"""E"”“ ‘ Thru ‘ 5"“‘”:”“ ‘ eess | App. Total E”‘DE”“ Thru ‘ W““:‘“ ‘ Peds ‘ App. Total 5"“‘“’!“ ‘ Thru ‘ N"""”E”“ ‘ Peds ‘ App. Total | Int. Total
07:00 AM "'3 0 ( "‘; 0 3 [ "'e(f)! 0 ( "‘ei 0 1 [ 1“ 0 ( 2“ 0 3 ( ; 0 ( (; 0 1 8
07:15 AM 0 0 3 0 3 0 0 2 0 2 0 0 0 0 0 2 0 0 0 2 7
07:30 AM 0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 3
07:45 AM 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 3 0 0 0 3 5
Total 0 0 8 0 8 0 0 5 0 5 1 0 2 0 3 7 0 0 0 7 23
08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1
08:15 AM 0 0 2 0 2 1 0 2 0 3 0 0 0 0 0 3 0 0 0 3 8
08:30 AM 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 2 0 0 0 2 3
08:45 AM 0 0 2 0 2 0 0 2 0 2 0 0 0 0 0 4 0 0 0 4 8
Total 0 0 4 0 4 1 0 5 0 6 0 0 1 0 1 9 0 0 0 9 20
Grand Total 0 0 12 0 12 1 0 10 0 11 1 0 3 0 4 16 0 0 0 16 43
Apprch % 0 0 100 0 9.1 0 90.9 0 25 0 75 0 100 0 0 0
Total % 0 0 27.9 0 27.9 2.3 0 23.3 0 25.6 2.3 0 7 0 9.3 37.2 0 0 0 37.2
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Summary of Traffic Volume Counts

Existing Retail Center (West of Natural Grocers) File Name : Site-epm
Afternoon Peak-Hours Site Code :3
Cloudy, Cool Start Date : 3/28/2018
Page No :1
Groups Printed- Unshifted
Driveways on W. 23rd Street Cross Access Driveways to the East Driveways on W. 23rd Street Cross Access Driveways to the East
Southbound Westbound Northbound Eastbound
Start Tlme WES(EDWE ‘ ‘ Eag:we ‘ ‘ App. Total NWEDWE ‘ ‘ Suum:we ‘ ‘ App. Total EES‘DEWE Wes“:w ‘ ‘ App. Total SWWDEWE ‘ ‘ NOMDEWE ‘ ‘ App. Total Int. Total
04:00 PM me” 0 ( H‘B 0 6 [ "'e(f)! 0 ( "‘ei 0 1 [ E: 0 ( 1lL] 0 6 ( 4;: 0 ( ; 0 5 18
04:15 PM 4 0 2 0 6 0 0 3 0 3 3 0 3 0 6 2 0 0 0 2 17
04:30 PM 2 0 7 0 9 0 0 1 0 1 2 0 3 0 5 2 0 0 0 2 17
04:45 PM 0 0 5 0 5 0 0 1 0 1 4 0 2 0 6 3 0 1 0 4 16
Total 12 0 14 0 26 0 0 6 0 6 14 0 9 0 23 11 0 2 0 13 68
05:00 PM 6 0 3 0 9 0 0 0 0 0 4 0 1 0 5 2 0 0 0 2 16
05:15 PM 0 0 6 0 6 0 0 0 0 0 2 0 3 0 5 1 0 2 0 3 14
05:30 PM 3 0 6 0 9 1 0 2 0 8 8 0 1 0 4 4 0 0 0 4 20
05:45 PM 1 0 0 0 1 0 0 1 0 1 8 0 2 0 5 1 0 1 0 2 9
Total 10 0 15 0 25 1 0 3 0 4 12 0 7 0 19 8 0 3 0 11 59
Grand Total 22 0 29 0 51 1 0 9 0 10 26 0 16 0 42 19 0 5 0 24 127
Apprch % 431 0 56.9 0 10 0 90 0 61.9 0 38.1 0 79.2 0 20.8 0
Total % 17.3 0 22.8 0 40.2 0.8 0 7.1 0 7.9 20.5 0 12.6 0 33.1 15 0 39 0 18.9
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APPENDIX VI

Current Signal Timing Plans
- W. 23" Street and Naismith Drive
and
- W. 23" Street and Ousdahl Road



PhaseData - 23rd - Naismith Page 1 of 10

Vehicle Basic Timing

Phase 112|3(4(5|6|7]|8(9/10{11{12|13(14|15|16
Min. Green |6 [6 |6 |6 |6 |6 |6 |6 |0|0 |0 [0 |0 [0 [0 |O
Passage 111.3|3 (1 |1 |1.3(3 (1 [0]O |0 |0 |0 |0 |0 |O
Maximum 1 |15|45 (15(30(15(45 |15(30(0|0 |0 |0 |0 |0 |0 |O
Maximum 2 |15|45 (15(30(15(45 |15(30(0|0 |0 |0 |0 |0 |0 |O
Yellow Change|4 (4 (4 (4 |4 |4 (4|4 (4|4 |4 |4 |4 |4 |4 |4
Red Clearance|1 |2 |1 |2 |1 |2 |1 |2 (0[O0 |0 |O (O |0 |O (O
Green Delay |0 [0 (0 (O |0 [0 [0 |O |0|O |0 [0 |O |0 [0 |0
Yellow Delay |0 [0 [0 |0 [0 [O [0 |O [0|O [0 |O |0 [0 |O |O

10/15/2018




PhaseData - 23rd - Naismith Page 3 of 10

Pedestrian Timing

Phase 1 2 3 4 5 6 7 8 9 (10 |11 |12 | 13 |14 | 15 | 16
Walk 0 5 0 5 0 5 0 5 0 0 0 0 0 0 0 0

Pedestrian
Clear

Flashing Walk|[] (] |0 |O0 |C0 |0 (OO0 |0 |0 (OO0 & & (& = e (e

;e’gzgﬂfadn 0- lo- |o- lo- Jo- |o- |o- |o- |o- |o- |o- |o- lo- |o- |o- |o-
Clear Nrm [Nrm [Nrm [Nrm |[Nrm |Nrm [Nrm [Nrm [Nrm [Nrm |[Nrm [Nrm [Nrm [Nrm |Nrm |Nrm

aiatedRestiy M D D D DD D oopE@E@BEpE@oo

Wa'}‘.Oﬁsetoooooooooooooooo
ime

Wwalk Offset |O- |O- (O- |O- |O- (O- |O- |0O- |[O- [(O- [O- |O- [O- [0- |O- |O-
Mode Adv |(Adv [Adv [Adv |Adv |[Adv |Adv |Adv |Adv |Adv |Adv |Adv |Adv [Adv [Adv |Adv

10/15/2018




CoordData - 23rd - Naismith Page 2 of 17

Dial 1/Split 1

|Cycle Length| 120|

Phase 1 2 3 4 5 6 7 8
Time 13 54 20 33 22 45 20 33
Mode 0-AP 1-CP 0-AP 0-AP 0-AP 1-CP 0-AP 0-AP
Min Veh Time 12 13 12 13 12 13 12 13
Min Ped Time 0 33 0 22 0 30 0 23
Phase 9 10 11 12 13 14 15 16
Time 0 0
Mode 0-AP|0-AP|O-AP|0O-AP|0-AP(0-AP|0-AP|0-AP
Min Veh Time
Min Ped Time
Offset 1 2 3
Time 119 0 0
Mode 0 - Normal|0 - Normal |0 - Normal
Alt Sequence 0 0 0
Ring 2 Lag Time 0 0 0
Ring 3 Lag Time 0 0 0
Ring 4 Lag Time 0 0 0

10/24/2018




CoordData - 23rd - Naismith Page 6 of 17

Dial 2/Split 1

|Cycle Length| 120|

Phase 1 2 3 4 5 6 7 8
Time 18 47 15 40 18 47 24 31
Mode 0-AP 1-CP 0-AP 0-AP 0-AP 1-CP 0-AP 0-AP
Min Veh Time 12 13 12 13 12 13 12 13
Min Ped Time 0 33 0 22 0 30 0 23
Phase 9 10 11 12 13 14 15 16
Time 0 0
Mode 0-AP|0-AP|O-AP|0O-AP|0-AP(0-AP|0-AP|0-AP
Min Veh Time
Min Ped Time
Offset 1 2 3
Time 21 0 0
Mode 0 - Normal|0 - Normal |0 - Normal
Alt Sequence 0 0 0
Ring 2 Lag Time 0 0 0
Ring 3 Lag Time 0 0 0
Ring 4 Lag Time 0 0 0

10/24/2018




CoordData - 23rd - Naismith Page 10 of 17

Dial 3/Split 1

|Cycle Length| 120|

Phase 1 2 3 4 5 6 7 8
Time 17 50 15 38 19 48 21 32
Mode 0-AP 1-CP 0-AP 0-AP 0-AP 1-CP 0-AP 0-AP
Min Veh Time 12 13 12 13 12 13 12 13
Min Ped Time 0 33 0 22 0 30 0 23
Phase 9 10 11 12 13 14 15 16
Time 0 0
Mode 0-AP|0-AP|O-AP|0O-AP|0-AP(0-AP|0-AP|0-AP
Min Veh Time
Min Ped Time
Offset 1 2 3
Time 84 0 0
Mode 0 - Normal|0 - Normal |0 - Normal
Alt Sequence 0 0 0
Ring 2 Lag Time 0 0 0
Ring 3 Lag Time 0 0 0
Ring 4 Lag Time 0 0 0

10/24/2018




CoordData - 23rd - Naismith Page 11 of 17

Dial 3/Split 2

|Cycle Length| 1 50|

Phase 1 2 3 4 5 6 7 8
Time 17 76 18 39 18 75 26 31
Mode 0-AP 1-CP 0-AP 0-AP 0-AP 1-CP 0-AP 0-AP
Min Veh Time 12 13 12 13 12 13 12 13
Min Ped Time 0 33 0 22 0 30 0 23
Phase 9 10 11 12 13 14 15 16
Time 0 0
Mode 0-AP|0-AP|O-AP|0O-AP|0-AP(0-AP|0-AP|0-AP
Min Veh Time
Min Ped Time
Offset 1 2 3
Time 78 0 0
Mode 0 - Normal|0 - Normal |0 - Normal
Alt Sequence 0 0 0
Ring 2 Lag Time 0 0 0
Ring 3 Lag Time 0 0 0
Ring 4 Lag Time 0 0 0

10/24/2018




LocalTBCGUI - 23rd - Naismith Page 2 of 16

Traffic
Program Pattern Ph Func
Day [Hour| Min [Dial |Split|Offset| 1 |2 |3 |4 | 5|6 |7 |8]9|10({11|12|13|14(15|16

11 1 0 1 0| O 4
2| 1 9 0] 2 1 1
311 |22 0]0] O 4
41 2 | 0 1 0| O 4
5| 2|6 30 | 1 1 1
6| 2 |9 30 | 2 1 1
712 |15 |30 | 3 [ 2 1
8| 2 |18 |30 | 2 1 1
9| 2 | 22 0]0] O 4
10/ 6 | O 1 0| O 4
11| 6 | 6 30 | 1 1 1
12| 6 | 9 30 | 2 1 1
13| 6 |15 (30| 3 | 2 1
14| 6 |18 |30 | 2 1 1
15| 6 | 23 00| O 4
16| 7 | O 1 0|0 4
17| 7 | 9 0| 2 1 1
18| 7 | 23 0]0] O 4

10/24/2018
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Page 1 of 15

PhaseData - 23rd - Ousdahl

Vehicle Basic Timing

Phase Bank 1

2 10j0 |0 |0 |0 [0 [0 |O

1

212 |3 [0[0 |0 |O [0 |]O [0 |O

2

1

2

1

212 |3 |1

2

1(2]13]14|5|6[7]|8]|9/10(11{12|13{14]|15|16

6 [10[/6 [6 |6 |10|6 |6 |0|0 |0 |0 |0 |O |0 |O

1

15|45|15|35(15|45|15(35|0{0 |0 [0 |0 [0 |0 |O

15|35|0 |28(15|35|0 (28|0{0 |0 [0 |0 [0 |0 |O

0 [0 [0 [0 |0 |0 |0 |0 |0/0 |0 |0 |0 ]O |0 |O

Phase
Min. Green
Passage
Maximum 1

Maximum 2
YellowChange(4 (4 (4 (4 |4 (4 |4 |4 (414 |4 |4 |4 |4 |4 |4

Red Clearance |1

Green Delay |0 |0 |0 |0 [0 [0 [0 [0 [0jO0 [0 [0 [0 |0 |0 |O

Yellow Delay |0 |0 |0 |0 |0 |O |O |0 |0jO |0 |0 |0 [0 [0 |O

Bike Green
Bike Passage (0 |0 |0 |0 [0 |O |O |O |O[O |O [0 [0 [0 |O [O

10/15/2018
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PhaseData - 23rd - Ousdahl Page 4 of 15

Pedestrian Timing

Phase Bank 1
Phase 1 2 3 4 5 6 7 8 9 10 (11 | 12 | 13 (14 | 15 | 16
Walk 0 7 0 7 0 7 0 7 0 0 0 0 0 0 0 0
Pedestrian
Clear 0 10 |0 18 |0 9 0 18 |0 0 0 0 0 0 0 0
AltWalk |0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Alt ngée;t”a“ o o Jo o o o o Jo o o o o o [0 lo o
Flashingwalk|[] [[] (O] |0 |0 | (O (O O (O & jC 08 &8 e jel
Ffe’g:;‘gfadn 0- lo- lo- |o- [o- lo- |o- |o- |o- |o- lo- |o- |o- |o- |o- |o-
Clear Nrm [Nrm [Nrm [Nrm [Nrm [Nrm [Nrm |[Nrm [Nrm [Nrm |[Nrm |[Nrm |[Nrm |[Nrm |Nrm |Nrm
e D D D D oD@ EE@EOED@BEE@R@O@O
Walk Offset
Time 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Walk Offset (O- |0- |0- (O- |0- |0- |(O- |0- |0- |(O- |0- [O- [O- |0- [0- |O-
Mode Adv |(Adv [Adv [Adv |Adv |[Adv |Adv |Adv |Adv |Adv |Adv |Adv |Adv [Adv [Adv |Adv

10/15/2018
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CoordData - 23rd - Ousdahl Page 2 of 17

Dial 1/Split 1

|Cycle Length| 120|

Phase 1 2 3 4 5 6 7 8
Time 18 53 16 33 22 49 16 33
Mode 0-AP 1-CP 0-AP 0-AP 0-AP 1-CP 0-AP 0-AP
Bnk1=12 | Bnk1=17 | Bnk1=12 | Bnk1=13 | Bnk1=12 | Bnk1=17 | Bnk1=12 | Bnk1=13
Min Veh Time Bnk2=5 Bnk2=5 Bnk2=5 Bnk2=5 Bnk2=5 Bnk2=5 Bnk2=5 Bnk2=5
Bnk3=5 Bnk3=5 Bnk3=5 Bnk3=5 Bnk3=5 Bnk3=5 Bnk3=5 Bnk3=5
Bnk4=5 Bnk4=5 Bnk4=5 Bnk4=5 Bnk4=5 Bnk4=5 Bnk4=5 Bnk4=5
Bnk1=0 | Bnk1=17 | Bnk1=0 | Bnk1=25 | Bnk1=0 | Bnk1=16 | Bnk1=0 | Bnk1=25
Min Ped Time Bnk2=0 Bnk2=0 Bnk2=0 Bnk2=0 Bnk2=0 Bnk2=0 Bnk2=0 Bnk2=0
Bnk3=0 Bnk3=0 Bnk3=0 Bnk3=0 Bnk3=0 Bnk3=0 Bnk3=0 Bnk3=0
Bnk4=0 Bnk4=0 Bnk4=0 Bnk4=0 Bnk4=0 Bnk4=0 Bnk4=0 Bnk4=0
Phase
Reduction 0 0 0 0 0 0 0 0
Phase
Extension 0 0 0 0 0 0 0 0
Phase 9 10 11 12 13 14 15 16
Time 0 0
Mode 0-AP|(0O-AP|0O-AP|0O-AP|0-AP|0-AP|0O-AP|0-AP
Min Veh Time
Min Ped Time
Phase Reduction|0 0 0 0 0 0 0 0
Phase Extension|0 0 0 0 0 0 0 0

Offset 1 2 3
Time 42 0 0
Mode 0 - Normal|0 - Normal|0 - Normal
Alt Sequence 0 0 0
Correction 0 - Normal|0 - Normal|0 - Normal
Special Function 0 0 0
Maximum Mode [ 0 - None | 0 - None | 0 - None
Ring 2 Lag Time 0 0 0
Ring 3 Lag Time 0 0 0
Ring 4 Lag Time 0 0 0

10/24/2018




CoordData - 23rd - Ousdahl Page 6 of 17

Dial 2/Split 1

|Cycle Length| 120|

Phase 1 2 3 4 5 6 7 8
Time 18 53 16 33 18 53 16 33
Mode 0-AP 1-CP 0-AP 0-AP 0-AP 1-CP 0-AP 0-AP
Bnk1=12 | Bnk1=17 | Bnk1=12 | Bnk1=13 | Bnk1=12 | Bnk1=17 | Bnk1=12 | Bnk1=13
Min Veh Time Bnk2=5 Bnk2=5 Bnk2=5 Bnk2=5 Bnk2=5 Bnk2=5 Bnk2=5 Bnk2=5
Bnk3=5 Bnk3=5 Bnk3=5 Bnk3=5 Bnk3=5 Bnk3=5 Bnk3=5 Bnk3=5
Bnk4=5 Bnk4=5 Bnk4=5 Bnk4=5 Bnk4=5 Bnk4=5 Bnk4=5 Bnk4=5
Bnk1=0 | Bnk1=17 | Bnk1=0 | Bnk1=25 | Bnk1=0 | Bnk1=16 | Bnk1=0 | Bnk1=25
Min Ped Time Bnk2=0 Bnk2=0 Bnk2=0 Bnk2=0 Bnk2=0 Bnk2=0 Bnk2=0 Bnk2=0
Bnk3=0 Bnk3=0 Bnk3=0 Bnk3=0 Bnk3=0 Bnk3=0 Bnk3=0 Bnk3=0
Bnk4=0 Bnk4=0 Bnk4=0 Bnk4=0 Bnk4=0 Bnk4=0 Bnk4=0 Bnk4=0
Phase
Reduction 0 0 0 0 0 0 0 0
Phase
Extension 0 0 0 0 0 0 0 0
Phase 9 10 11 12 13 14 15 16
Time 0 0
Mode 0-AP|(0O-AP|0O-AP|0O-AP|0-AP|0-AP|0O-AP|0-AP
Min Veh Time
Min Ped Time
Phase Reduction|0 0 0 0 0 0 0 0
Phase Extension|0 0 0 0 0 0 0 0

Offset 1 2 3
Time 38 0 0
Mode 0 - Normal|0 - Normal|0 - Normal
Alt Sequence 0 0 0
Correction 0 - Normal|0 - Normal|0 - Normal
Special Function 0 0 0
Maximum Mode [ 0 - None | 0 - None | 0 - None
Ring 2 Lag Time 0 0 0
Ring 3 Lag Time 0 0 0
Ring 4 Lag Time 0 0 0

10/24/2018




Dial 3/Split 1

|Cycle Length| 120|

CoordData - 23rd - Ousdahl

Page 10 of 17

Phase 1 2 4 6 8
Time 16 55 16 33 16 55 16 33
Mode 0-AP 1-CP 0-AP 0-AP 0-AP 1-CP 0-AP 0-AP
Bnk1=12 | Bnk1=17 | Bnk1=12 | Bnk1=13 | Bnk1=12 | Bnk1=17 | Bnk1=12 | Bnk1=13
Min Veh Time Bnk2=5 Bnk2=5 Bnk2=5 Bnk2=5 Bnk2=5 Bnk2=5 Bnk2=5 Bnk2=5
Bnk3=5 Bnk3=5 Bnk3=5 Bnk3=5 Bnk3=5 Bnk3=5 Bnk3=5 Bnk3=5
Bnk4=5 Bnk4=5 Bnk4=5 Bnk4=5 Bnk4=5 Bnk4=5 Bnk4=5 Bnk4=5
Bnk1=0 | Bnk1=17 | Bnk1=0 | Bnk1=25 | Bnk1=0 | Bnk1=16 | Bnk1=0 | Bnk1=25
Min Ped Time Bnk2=0 Bnk2=0 Bnk2=0 Bnk2=0 Bnk2=0 Bnk2=0 Bnk2=0 Bnk2=0
Bnk3=0 Bnk3=0 Bnk3=0 Bnk3=0 Bnk3=0 Bnk3=0 Bnk3=0 Bnk3=0
Bnk4=0 Bnk4=0 Bnk4=0 Bnk4=0 Bnk4=0 Bnk4=0 Bnk4=0 Bnk4=0
Phase
Reduction 0 0 0 0 0 0 0 0
Phase
Extension 0 0 0 0 0 0 0 0
Phase 9 10 11 12 13 14 15 16
Time 0 0 0 0 0 0 0 0
Mode 0-AP|0O-AP[0-AP|0-AP|0O-AP|0O-AP[0-AP|0-AP
Min Veh Time
Min Ped Time
Phase Reduction|0 0 0 0 0 0 0 0
Phase Extension|0 0 0 0 0 0 0 0
Offset 1 2 3
Time 40 0 0
Mode 0 - Normal|0 - Normal|0 - Normal
Alt Sequence 0 0 0
Correction 0 - Normal|0 - Normal|0 - Normal
Special Function 0 0 0
Maximum Mode [ 0 - None | 0 - None | 0 - None
Ring 2 Lag Time 0 0 0
Ring 3 Lag Time 0 0 0
Ring 4 Lag Time 0 0 0

10/24/2018




CoordData - 23rd - Ousdahl Page 11 of 17

Dial 3/Split 2

|Cycle Length| 1 50|

Phase 1 2 3 4 5 6 7 8
Time 24 70 16 40 20 74 16 40
Mode 0-AP 1-CP 0-AP 0-AP 0-AP 1-CP 0-AP 0-AP
Bnk1=12 | Bnk1=17 | Bnk1=12 | Bnk1=13 | Bnk1=12 | Bnk1=17 | Bnk1=12 | Bnk1=13
Min Veh Time Bnk2=5 Bnk2=5 Bnk2=5 Bnk2=5 Bnk2=5 Bnk2=5 Bnk2=5 Bnk2=5
Bnk3=5 Bnk3=5 Bnk3=5 Bnk3=5 Bnk3=5 Bnk3=5 Bnk3=5 Bnk3=5
Bnk4=5 Bnk4=5 Bnk4=5 Bnk4=5 Bnk4=5 Bnk4=5 Bnk4=5 Bnk4=5
Bnk1=0 | Bnk1=17 | Bnk1=0 | Bnk1=25 | Bnk1=0 | Bnk1=16 | Bnk1=0 | Bnk1=25
Min Ped Time Bnk2=0 Bnk2=0 Bnk2=0 Bnk2=0 Bnk2=0 Bnk2=0 Bnk2=0 Bnk2=0
Bnk3=0 Bnk3=0 Bnk3=0 Bnk3=0 Bnk3=0 Bnk3=0 Bnk3=0 Bnk3=0
Bnk4=0 Bnk4=0 Bnk4=0 Bnk4=0 Bnk4=0 Bnk4=0 Bnk4=0 Bnk4=0
Phase
Reduction 0 0 0 0 0 0 0 0
Phase
Extension 0 0 0 0 0 0 0 0
Phase 9 10 11 12 13 14 15 16
Time 0 0
Mode 0-AP|(0O-AP|0O-AP|0O-AP|0-AP|0-AP|0O-AP|0-AP
Min Veh Time
Min Ped Time
Phase Reduction|0 0 0 0 0 0 0 0
Phase Extension|0 0 0 0 0 0 0 0

Offset 1 2 3
Time 76 0 0
Mode 0 - Normal|0 - Normal|0 - Normal
Alt Sequence 0 0 0
Correction 0 - Normal|0 - Normal|0 - Normal
Special Function 0 0 0
Maximum Mode [ 0 - None | 0 - None | 0 - None
Ring 2 Lag Time 0 0 0
Ring 3 Lag Time 0 0 0
Ring 4 Lag Time 0 0 0

10/24/2018




LocalTBCGUI - 23rd - Ousdahl Page 2 of 16
Traffic
Program Pattern Ph Func
Day |Hour| Min | Dial | Split| Offset 7(8]9]10{11[12|13[14|15|16

1 1 6 0|]0] O 4
2| 1 9 0|2 ] 1 1
3] 1122 | 0|0]O0 4
4| 2 | 6 0|]0] O 4
5/ 2|6 [30]1 1 1
6| 2|9 |30] 2|1 1
7/ 2 |15 |30 0] O 4
8/ 2 |16 | 0| 3] 2 1
9| 2 |18 |30 | 2 | 1 1
10/ 2 |22 | 0| 0| O 4
11| 4 | 6 0|]0] O 4
12| 4 | 6 | 30| 1 1 1
13| 4 | 9 |30 2 | 1 1
14| 4 (14 | 0 | O | O 4
15| 4 (15 | 0 | 2 | 1 1
16/ 4 [16 | 0 | 3 | 2 1
17] 4 [ 18 |30 | 2 | 1 1
18| 4 |22 | 0| 0 | O 4
19| 6 | 6 0|]0] O 4
200 6 | 6 [30 | 1 1 1
21 6 | 9 (30| 2 | 1 1
22| 6 |15 |30 0| O 4
23 6 |16 | O [ 3 | 2 1
24/ 6 |18 30| 2 | 1 1
25/ 6 |22 | 0| 0] O 4
26| 7 | 6 0]0] O 4
27| 7 | 9 0|2 ] 1 1
28/ 7 |22 | 0| O] O 4

10/24/2018




APPENDIX VII

Transit and Bike Systems Maps
(Source: City Website)



T Downtown to KU

to So uth Iowa A Fall & Spring Semesters Classes in Session (Mon - Fri)
7th & Kansas  Engel & 24th & 3lst &
Vermont  Union  Irving Hill | Naismith lowa
Timing point N AM 631 6:38 6:48 6:56 7:03
W E 701 7:08 7:18 7:26 7:33
Bus stop 731 7:38 7:48 7:56 8:03
S 8:01 8:08 8:18 8:26 8:33
#  Bus stop number 83l 8:38 8:48 8:56 9:03
. 9:01 9:08 9:18 9:26 9:33
*  Bus pass sales location VAT 9:31 938 948 | 956 | 10:03
A K-I0C a0 10:01 10:08 10:18 10:26 10:33
- onnector stop 7th' o | 10:31 10:38 10:48 10:56 11:03
208 | 9 Librar 11:01 11:08 11:18 11:26 11:33
9th a 4 11:31 11:38 11:48 11:56 | 12:03
- 2 5 PM  12:01 12:08 12:18 12:26 12:33
c 5 £ 12:31 12:38 12:48 12:56 1:03
s 5 1:01 1:08 1:26 1:33
3570 & > 1:31 1:38 1:56 2:03
to 10,27,29, 30,34 - 2:01 2:08 2:26 2:33
36,38,41,42 43  Snow Hall 2:31 2:38  See 2:56 3:03
Kansas = /' 2th 3:01 3:08  note. 3:26 3:33
Engineering 455 Union % 173 3:31 3:38 3:56 4:03
JayhawkerTowei's . 373166 4:01 4:08 4:26 4:33
Dais 369 B 4:31 4:38 4:56 5:03
gy 200 T hawk Fraser 501 5:08 526 | 5:33
439 A £ Budig 5:31 5:38 5:48 5:56 6:03
366 \e\\\\ § Watson 6:01 6:08 6:18 6:26 6:33
P scouffer S 6:31 6:38 6:48 6:56 7:03
AN 4 7:01 7:08 7:18 7:26 7:33
Nichols 19th 7:31 7:38 7:48 7:56 8:03
Hall 8:01 8:08 8:18 8:26 8:33
o253 106 S 8:31 8:38 8:48 8:56 9:03
S g 108 = 9:01 9:08 9:18 9:26 9:33
2 o o 10:01 10:08 10:18 10:26 10:33
g - = 2lst 2
< tob
v E 23rd
8 1o r' B Saturdays, Class Breaks, Summer Semester
% — Dillons
37 40
25th 24th 7th&  Kansas Engel & | 24th& | 3lst&
49C m—United Way - - Vermont ~ Union Irving Hill | Naismithf  lowa
o Project Site |
19/ B AM 6:31 6:38 6:48 6:56 7:03
ot 7:01 7:08 7:18 7:26 7:33
731 7:38 7:48 7:56 8:03
S 27th 8.0l 8:08 8:18 8:26 8:33
i) 8:31 8:38 8:48 8:56 9:03
9:01 9:08 9:18 9:26 9:33
5,79 9:31 9:38 9:48 9:56 | 10:03
3lst 10:01 10:08 10:18 10:26 10:33
3 1. B Post Office 10:31 10:38 10:48 10:56 11:03
11:01 11:08 11:18 11:26 11:33
11:31 11:38 11:48 11:56 12:03
. . PM 12:01 12:08 12:18 12:26 12:33
NOTE: Engel & Irving Hill 12:31  12:38 1248 | 12:56 |  1:03
Because of overcrowding, Route | | southbound will not stop at 1:01 1:08 1:18 1:26 1:33
Engel & Irving Hill from 1:00 p.m. to 5:30 p.m. Monday through 1:31 1:38 1:48 1:56 2:03
Friday on A Schedule only. Riders traveling southbound from 2:01 2:08 2:18 2:26 2:33
campus should use Route 43 during this time. Policy applies to 253| 2538 2548 2556 3503
Route | | southbound only; northbound route is not affected. gg: ggg glg ggg 33;
This route operates Monday—Saturday, except holidays: New Year’s Day, ‘518: ;gg ;:g ;%2 ;gg
Memorial Day, Independence Day, Labor Day, Thanksgiving Day, and 5.31 5:38 5:48 5:56 6:03
Christmas Day. It follows B Schedule on Saturdays, Class Breaks, and 6:31 6:38 6:48 6:56 7:03
Summer Semester. 7:01 7:08 7:18 7:26 7:33
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T South lowa to

KU to Downtown A Fall & Spring Semesters Classes in Session (Mon - Fri)
3lst&  West 24th & || Irving Hill  Kansas 7th &
N lowa 3Ist St | Naismith] & Naismith  Union Vermont
Timing point
W¢E AM 6:03 6:13 6:22 6:31 6:41 6:52
Bus stop 6:33 6:43 6:52 7:01 7:11 7:22
S 7:03 7:13 7:22 7:31 7:41 7:52
# Bus stop number 7:33 7:43 7:52 801 811 8:22
* ) 8:03 8:13 8:22 831 8:41 8:52
Bus pass sales location g 8:33 8:43 8:52 9:01 911 922
9:03 9:13 9:22 9:31 9:4| 9:52
K-10 Connector stop £ 9:33 9:43 952 | 10:01 10:11 10:22
g wh346 10:03 10:13 10:22 10:31 10:41 10:52
Post 7,10, 15 10:33 10:43 10:52 11:01 1:11 11:22
7th Office—a 11:03 11:13 11:22 11:31 11:41 11:52
Library —m o 11:33 11:43 11:52 12:01 12:11 12:22
Senior Center —m | ! 5 PM  12:03  12:13 | 12:22 | 12:31 12:41 12:52
9th 123 3 12:33  12:43 | 12:52 1:01 1:01 1:22
8 1:03 1:13 1:22 1:31 1:41 1:52
c 1:33 1:43 1:52 2:01 2:11 2:22
5 2:03 2:13 2:22 2:31 2:41 2:52
I Ith O 2:33 2:43 2:52 3:01 3:11 3:22
143 125 3:03 3:13 3:22 3:31 3:41 3:52
‘ 286 T ¥ = Police 3:33 3:43 3:52 4:01 4:11 4:22
< Show Uaas "' Courthouse 4:03 4:13 4:22 | 431 4:41 4:52
2 1 1 8 Community 4:33 4:43 4:52 5:01 5:11 5:22
g Jayh, 171-2 Building 5:03 5:13 5:22 5:31 5:41 5:52
3 Wk 3 5:33 5:43 5:52 6:01 6:11 6:22
i il Z 168 6:03 6:13 6:22 6:31 6:41 6:52
Irving Hill < laz3e Tsa o0 633 643 | es2| 701 Tl 722
Daisy Hill - 216901 1 Wescoe | ¥ Fraser 1o 10, 29, 30, 703 73 | 7122 | 731 1M1 7:3:2
398 Murphy Watson 34, 36,38, 43 7:33 7:43 7:52 8:01 811 8:22
» G753 252 2 8:03 8:13 8:22 8:31 8:41 8:52
‘ B Stouffer Place 9:03 9:13 9:22 9:31 9:41 9:52
Nichols | 9367/ @107 3489/ 19th 9:33 943 | 952 | 1001 1011 10:22
v «©
s 2
h Lo S 2lst
5 = "€19109 B Saturdays, Class Breaks, Summer Semester
(7]
@) s 2
3 Z 23rd
(@) % — Dillons 3lst & West 24th & | Irving Hill  Kansas 7th &
24th | lowa 31st St |Naismith | & Naismith  Union  Vermont
38 to5
25¢h |29 39 AM 7:03 7:13 7:22 7:31 7:41 7:52
s s B8 oW
o) . . . : : : R :
8 Project Site | 833 843 | 852 | 901 %Ml 92
= 9:03 9:13 9:22 9:31 9:4| 9:52
- 9:33 9:43 9:52 10:01 10:11 10:22
27th 10:03 10:13 10:22 10:31 10:41 10:52
s %8 10:33 10:43 10:52 11:0l a0 11:22
g 11:03 11:13 11:22 11:31 11:4] 11:52
= 579 11:33 11:43 11:52 12:01 12:11 12:22
3lst PM  [2:03 12:13 12:22 | 12:31 12:41 12:52
12:33 12:43 12:52 1:01 1:01 1:22
852 : Post Office 1:03 1:13 1:22 1:31 1:41 1:52
T = 1:33 1:43 1:52 2:01 2:11 2:22
3 7 |8 2:03 2:13 2:22 2:31 2:41 2:52
9 3 2:33 2:43 2:52 3:01 3:11 3:22
Z '33rd 5 303 313 | 322 | 331 3:41 3:52
3:33 3:43 3:52 4:01 4:11 4:22
This route operates Monday—Saturday, except holidays: New Year’s Day, :g; :‘Ig :g% gg: ‘51?: gg%
Memorial Day, Independence Day, Labor Day, Thanksgiving Day, and 5:33 5:43 5:52 6:01 6:11 6:22
Christmas Day. It follows B Schedule on Saturdays, Class Breaks, and 6:03 6:13 6:22 6:31 6:41 6:52
Summer Semester. 7:03 7:13 7:22 7:31 7:41 7:52
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South lowa to East
Hills Business Park

2 =
B § o Greenway
i ey ] Parole €
= g £ 8 S @ 5 Offce O Exst Hill
o £ _8 ‘n S [ 8_ S') Business Park
(7] 2] =1 [s°]
51038 g f(“ 3 g 4 o lo VenturePark 57
O w5 Lo 53— @6l z @ 23rd
6
Brdssef oo i
66 7 Indian G o
to7 Dillons to 27 T n
Haskell Indian
I\AlatioAns
N University N B Timing point
st
o Post Office Project Site | W¢E ® Bus stop
3 S #  Bus stop number
p

EASTBOUND

©@ 0 0 0 0

3lst & 23rd & Haskell 23rd & East
lowa  Louisiana University Harper Hills
AM 6:00 6:12 6:15 6:19 6:28
6:30 6:42 6:45 6:49 6:58
7:00 7:12 7:15 7:19 7:28
7:30 7:42 7:45 7:49 7:58
8:00 8:12 8:15 8:19 8:28
8:30 8:42 8:45 8:49 8:58
9:00 9:12 9:15 9:19 9:28
9:30 9:42 9:45 9:49 9:58
10:00 10:12 10:15 10:19 10:28
10:30 10:42 10:45 10:49 10:58
11:00 11:12 11:15 11:19 11:28
11:30 11:42 11:45 11:49 11:58
PM  12:00 12:12 12:15 12:19 12:28
12:30 12:42 12:45 12:49 12:58
1:00 I1:12 I1:15 1:19 1:28
1:30 1:42 1:45 1:49 1:58
2:00 2:12 2:15 2:19 2:28
2:30 2:42 2:45 2:49 2:58
3:00 3:12 3:15 3:19 3:28
3:30 3:42 3:45 3:49 3:58
4:00 4:12 4:15 4:19 4:28
4:30 4:42 4:45 4:49 4:58
5:00 5:12 5:15 5:19 5:28
5:30 5:42 5:45 5:49 5:58
6:00 6:12 6:15 6:19 6:28
6:30 6:42 6:45 6:49 6:58
7:00 7:12 7:15 7:19 7:28
7:30 7:42 7:45 7:49 7:58
August 2018 September 2018 October 2018
Su M Tu W Th F Sa Su M Tu W Th F Sa Su M Tu W Th F Sa
1 2 3 4 1 1 2 3 4 5 6
I s 7 8 9 o n .| 4 5 6 7 8 E:S 9 1 n 12 13
W 3 14 15 16 17 18 0 1 12 13 14 15 15 16 17 18 19 20
I 20 21 22 23 24 25 17 18 19 20 21 22 22 23 24 25 26 27
Ml 27 28 29 30 31 24 25 26 27 28 29 29 30 3
February 2019 March 2019 April 2019
Su M Tu W Th F Sa Su M Tu W Th F Sa Su M Tu W Th F Sa
1 2 1 2 1 2 3 4 5 6
W4 5 6 7 9 4 5 6 7 8 9 Easwuum
W 12 13 1 5 16 nm 12 13 14 15 16 15 16 17 18 19 20
W 8 19 20 21 2 23 18 19 20 21 22 23 22 23 24 25 26 27
Ml 25 26 27 28 25 26 27 28 29 30 29 30

November 2018

Su M

5
12
19
26

May 2019
Su M

Tu
6
13

20
27

Tu

7

* Bus pass sales location

WESTBOUND

0 606 0 0 ©0

East 23rd & Haskell 23rd & 3ist &
Hills Harper  University Louisiana  lowa
AM 6:04 6:12 6:18 6:21 6:30
6:34 6:42 6:48 6:51 7:00
7:.04 7:12 7:18 7:21 7:30
7:34 7:42 7:48 7:51 8:00
8:04 8:12 8:18 8:21 8:30
8:34 8:42 8:48 851 9:00
9:04 9:12 9:18 9:21 9:30
9:34 9:42 9:48 9:51 10:00
10:04 10:12 10:18 10:21 10:30
10:34 10:42 10:48 10:51 11:00
11:04 11:12 11:18 11:21 11:30
11:34 11:42 11:48 11:51 12:00
PM 12:04 12:12 12:18 12:21 12:30
12:34 12:42 12:48 12:51 1:00
1:04 1:12 1:18 1:21 1:30
1:34 1:42 1:48 1:51 2:00
2:04 2:12 2:18 2:21 2:30
2:34 2:42 2:48 2:51 3:00
3:04 3:12 3:18 3:21 3:30
3:34 3:42 3:48 3:51 4:00
4:04 4:12 4:18 4:21 4:30
4:34 4:42 4:48 4:51 5:00
5:04 5:12 5:18 5:21 5:30
5:34 5:42 5:48 5:51 6:00
6:04 6:12 6:18 6:21 6:30
6:34 6:42 6:48 6:51 7:00
7:04 7:12 7:18 7:21 7:30
7:34 7:42 7:48 7:51 8:00

This route operates Monday—Saturday, except holidays: New Year’s Day,

Memorial Day, Independence Day, Labor Day, Thanksgiving Day, and
Christmas Day.

December 2018 January 2019
W Th F sa Su M Tu W Th F Sa Ssu M Tu W Th F Sa
102 3 1 M 2 3 4 5
7 8 9 10 MW 3 4 5 6 7 8 E 7 8 9 10 m 2
“ 15 18 7 Mo n 12 13 14 15 “ 15 16 17 18 19
2 M 23 24 M 7 8 19 20 21 22 21 22 235 24 25 26
28 29 30 : 24 WM 26 27 28 29 Il 28 29 30 3
31
June 2019 July 2019
Th F Sa Su M Tu W Th F Sa Su M Tu W Th F Sa
2 3 4 1 12 3 s 6

3 4 5 6 7 8
10 1N 12 13 14 15
7 18 19 20 21 22
24 25 26 27 28 29

Service
Il No Service
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T2040 Bikeway System Map

Map Note: - g Legend
The updates to this map rationalize the changes to realistic existing plans. nasoR —— Bike Routes
This is a minor update pending the 2013 bike plan update which will il Existing v — !
expand bicycle infrastructure planning to the entirety of Douglas County. g Bike Routes are shared roadways designated by
5 g Bike Route Signs that provide continuity to other
I u “rue  bicycle facilities or designate preferred cyclist routes
% ‘ F—— through high-demand corridors. In urban areas bike
% ] routes typically include signs, and in rural areas routes
§ H ", H include signs and may also include paved shoulders.
E 3 H N
H LN —<=-— Bike Lanes
: : Bike Lanes are established by pavement markings
—NSeRE—  TgasssssedeioRdeesssn——— RN 8 1 P~ ] eeeaaa and signing along streets in corridors where there
@ Future is significant bicycle demand. Bike lanes delineate
Fate the right-of-way assigned to both bicyclists and motorists.
t === Shared Use Paths
z 15000 Shared Use Paths are off-road transportation routes for
L § wise2 g N D T U the exclusive use of non-motorized users that serve as
% o H N Futre a necessary extension to the multi-modal transportation
) H 4 8 network. They provide separate paths for commuter
%, g & H cyclists and utilitarian paths for cyclists, and in some cases
u 4 also provide recreational opportunities for cyclists and
other non-motorized users.
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Final Report — September 2002

23" Street Corridor Study
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Figure 7
Recommendations: Iowa to Louisiana W

23rd Street Corridor Study
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