y ‘ LT F Tavani and Associates, Inc.

Traffic Engineering and Planning

248 Beech Hill Road « Wynnewood * PA » 19096 * (215) 625-3821 Phone °* (484) 792-9495 Fax
WWW.FTAVANIASSOCIATES.com

23 September 2020

Jerry O’Connor

MLP Ventures, Inc.

201 King of Prussia Road, SU 501
Radnor, PA 19087

VIA EMAIL ONLY

RE: Traffic Engineering Investigations of
Bishop Tube 92-unit Residential Site
E. Whiteland Township, Chester County, PA

FTA Job #214-004

Dear Mr. O’Connor:

Per recent email conversations, F. Tavani and Associates, Inc. (FTA) has conducted traffic engineering
investigations for the above-referenced project in Malvern.

GENERAL SITE DESCRIPTION

This study considers the traffic impact of a proposed attached housing community totaling 92 units. The
housing is proposed to be for sale and will feature a mix of 3 and 4 bedrooms. The housing is proposed to
be market-rate and not age-restricted. The process of entitlements, construction, and occupancy (sale) of
the entire site is expected to take 3-5 years. The site is surrounded by other residential properties as well
as a mix of retail buildings and two industrial users within a 1 mile radius of the site. Mass transit
opportunities are also within approximately 1 % miles of the site.

The site is located on the east side of Malin Road, south of Lancaster Avenue (aka Route 30) and is
known as the Bishop Tube site.

The site location and surrounding area are presented in figures which are attached to the end of this
report, namely Figure 1 and Figure 2. A reduced version of a recent site plan for the project is featured
in Figure 3. There are no other known approved and pending land development projects in the
immediate vicinity of the site.

Note that technical appendices are provided following the figures. Appendix A includes project
correspondence, including a review letter by McMahon Associates, Inc. (McM) on behalf of the
Township. The review letter is dated 14 September 2020 and is based upon an earlier version of this
report which was dated 27 March 2020. Photodocumentation of the study area / surrounding intersections
is provided in Appendix B.

TRANSPORTATION FACILITIES DESCRIPTION

The site is proposed to take access to Malin Road — an existing, two-way, one-lane-per-direction, public
roadway. Malin Road is posted 30 mph north of the site. An emergency access road is also proposed to
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the east and connects with Village Way, an existing residential street. A short distance north of the site is
Lancaster Avenue, a two-way, two-lane-per-direction arterial street. Lancaster Avenue is posted 45 mph
east of the site. Neither Lancaster Avenue nor Malin Road features on-street public parking. There are
limited sidewalk facilities in the study area, namely on the north side of Lancaster Avenue. The major
intersection closest to the site is a signalized intersection (Lancaster Avenue and Malin Road) with only
two painted crosswalks — on the east and north legs. There are existing SEPTA mass transit opportunities
including SEPTA bus route (92) and a SEPTA regional rail station (Malvern) for the Paoli-Thorndale
line, both of which are approximately a 20-25 minute walk from the site (about 1 %2 miles). More site
roadway and surrounding intersection details can be seen in the photodocumentation log as provided in
Appendix B.

The site has 92 units, all of which are proposed to take access to Malin Road via three proposed
driveways as seen in Figure 3. The units will feature garage/driveway parking plus defined visitor street
parking, as also shown in the figure. Sidewalks are also proposed as shown within the site, plus new
sidewalk is proposed between the site and Route 30, to facilitate a walking path for residents between the
site and an existing shopping center in the NW quadrant of the intersection of Route 30 and Malin Road.

There are no known planned roadway improvements in the vicinity of the site. Lancaster Avenue is an
“SR” (state roadway) but Malin Road is not — instead it is a “G” roadway, meaning it is not an SR but is
eligible for liquid fuels funding. PennDOT does maintain traffic count data both roadways, as seen in
Appendix C. As shown there, the average daily traffic (ADT) along Malin Road is just under 5,000
vehicles per day (vpd). ADT along Lancaster Avenue is around 17,000 vpd west of Malin Road, and
around 22,000 vpd east of Malin Road.

EXISTING TRAFFIC CONDITIONS

FTA conducted traffic counts at the intersection of Lancaster Avenue and Malin Road, as directed by the
Township Traffic Engineer (TTE) in a phone call which took place in early March 2020. FTA contacted
the TTE via email in February in response to item 1 in a recent review letter (see Appendix A).

The counts were conducted on Wednesday, 4 March 2020 from 7:00 AM to 9:00 AM and from 4:00 PM
to 6:00 PM. The counts were conducted during the school year, in fair weather, on a typical weekday,
and before COVID-19 healthcare concerns affected work or school schedules'. Existing peak hours of
8:00 AM to 9:00 AM and 4:30 PM to 5:30 PM were selected for study based on a peak hour
investigation. The corresponding existing peak hour traffic volumes are plotted and seen in Figure 4.
Raw traffic volumes are attached in Appendix D.

With existing peak hour volumes established, present-day “levels of service” can be assessed. Level of
service (or LOS) is a descriptive mechanism which is employed by traffic engineers to relate quality of
traffic flow to both a letter grade and estimate of delay in seconds per vehicle. LOS results are assessed
for traffic which must stop or yield to other traffic. Free-flowing traffic theoretically has no delay, and
therefore no LOS rating. EXxisting levels of service were determined using Synchro version 10 software,
with HCS2010-format outputs selecting for performance reporting purposes. LOS and Queue
Comparison Matrices were prepared and are attached to the end of this report. The matrices summarize
AM and PM peak hour performance for existing and future (see next section) conditions for all
intersections. As shown, existing levels of service are all LOS C and better, with all calculated delays

! The earliest that COVID-19 began to affect traffic data is generally accepted as Friday the 13" of March 2020, which was
the day the Governor of Pennsylvania declared all schools in neighboring Montgomery County to be closed for 2 weeks,
among other restrictions. This order very quickly had ripple effects in adjacent communities possibly lowering traffic counts.
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being low (20 seconds or less in most cases — an acceptable condition). No congested turning movements
(LOS E/F) are noted. Queues are not problematic.

TRANSPORTATION IMPACT OF THE DEVELOPMENT

Site traffic was estimated using the Institute of Transportation Engineers (ITE) publication, Trip
Generation, 10™ edition. ITE website trip generation outputs are attached and provided in Appendix E.
Raw trip generation could have been modified to reflect how this site is located in a setting which is
within a reasonable walk of several businesses, shopping opportunities, and mass transit modes (including
a bus route and a regional rail train station) but no multimodal credits were taken. Instead, all site traffic
was assigned (trip distributed) to the surrounding roadway network in accordance with existing traffic
patterns as well as an understanding of existing road network connectivity, current traffic/congestion
patterns, and relative locations of major highway interchanges (Routes 202 and 30). The assignments are
summarized as follows:

e 60% to/from Route 202 (25% to/from south?; 35% to/from north);

e 20% to/from Business Route 30 (10% to/from west; 10% to/from east);
e 10% to/from Route 29 north;

e 5% to/from Route 401 west; and

e 5% to/from Malvern (local).

The trip distribution model for the community is shown in Figure 6 and the resultant assignment of new,
site-generated, vehicular peak hour traffic is shown in Figure 7. A site trip generation summary table
follow below:

TABLE 1
PROJECTED VEHICULAR TRIP GENERATION - 92 UNITS

AM PEAK HOUR PM PEAK HOUR

IN

ouT

TOTAL

IN

ouT

TOTAL

10

34

44

35

20

55

Average daily site traffic was also calculated and determined to be approximately 673 trips for the proposed
community. See Appendix E for more details.

ANALYSIS OF TRANSPORTATION IMPACT

Future traffic conditions are a function of three components: (1) existing traffic volumes, (2) additional
traffic due to general background growth as well as other known approved developments in the immediate
proximity of the site, and (3) site traffic.

As mentioned earlier, there are no other known approved land development projects in the vicinity of the
site. Regarding background growth, the currently promulgated background growth rate for Chester
County is 0.52% per year as reported by PennDOT. However, to be conservative, FTA increased traffic
throughout the study area at a rate of 1.00% per year compounded for 5 years (see Appendix E for more
details). The resultant projected future ‘no build’ (existing plus background growth only) peak hour

2 The closest opportunities to get onto Rt 202 SB are: (a) traveling 1.6 mi to the north and east on Malin Rd and Swedesford
Road; (b) traveling 1.8 mi to the north and west on Malin Rd and Route 401; or (c) traveling 2.4 mi to the west and south on
Business Route 30. Some 202-SB-destined, site-exiting traffic was assumed to take each path as seen in Figures 6 and 7.
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volumes are shown in Figure 5. The related projected levels of service are once again shown in LOS
Comparison Matrix. As shown projected ‘no build’ levels of service remain essentially the same as they
are today, and are all LOS C or better.

The projected future ‘build” (no build plus site traffic) peak hour volumes are shown in Figure 8. The
related projected levels of service are once shown in the Comparison Matrices. As shown projected
‘build’ levels of service once again remain essentially the same as they are today, and are all LOS C or
better. The impact of site traffic is no added delay at most turning movements. In fact, the impact of site
traffic never amounts to more than one added second of delay at any impacted turning movement, and this
again is while taking no credits for multi-modalism and incorporating a higher-than-recommended
background growth rate for 5 years. Even with all these conservative approaches, no congestion locations
(LOS E/F) are noted. Queues remain not problematic.

No road improvements are necessary to offset the impact of added site traffic. The proposed site
driveway will not feature traffic volumes which warrant the installation of a traffic signal. The acceptable
operation of the site driveway (LOS A) in unsignalized state underscores this conclusion. Note that in the
analysis and figures site traffic was treated as if it were distributed to Malin Road at one driveway,
whereas three are proposed. This has the effect of producing more conservative level of service results.

The McMahon September 2020 review letter requested an optional analysis of future build conditions —
namely one involving split phase operation at the intersection of Lancaster Avenue and Malin Road. This
analysis was added as requested and the level of service comparison table was revised. Overall
intersection delays are marginally longer with split phase operation, as shown in the table. Level of
service worksheets are provided in Appendix F.

PEDESTRIAN CONNECTIVITY

The nearest shopping center is less than %2 mile from the site and is located in the NW quadrant of the
intersection of Lancaster Avenue and Malin Road. This shopping center includes, among other things, a
supermarket, several restaurants, and a hardware store. The applicant is committed to providing a
complete sidewalk connection between the site and the shopping center. The resultant pedestrian path is
expected to encourage residents to walk to the nearby shopping center, the net effect of which will be to
reduce site vehicular activity (even though no such credits were taken in this effort, as explained
previously). More details are provided in Appendix G, which includes a portion of a plan that was
previously submitted to the township in 2019 which illustrates the path.

CONCLUSIONS

As mentioned earlier, Comparison Matrices are provided to afford a simple means to review and assess
site traffic impact in the study area. In locations where levels of service are not forecasted to change from
one scenario to the next (i.e., from Existing to No Build, or from No Build to Build), hyphens are used. As
shown, there are many instances in which the impact of site traffic results in essentially no measurable
change in traffic performance and the underlying traffic performance is already acceptable, and with very
low delays. Queues are not problematic under existing or projected future conditions.

Other key conclusions are as follows:

e The study area is presently served by transit opportunities.

e There are no turning movements operating below LOS C under existing or future conditions.
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e The site driveway is forecasted to operate at LOS A during both peak hours, and for all turning
movements.

e The proposed pedestrian path is expected to encourage residents to walk to a nearby shopping
center which features restaurants and a supermarket, the net effect of which will be to reduce site
vehicular activity.

e The foregoing conclusions were reached:

o taking no credits for walking or transit,

0 incorporating a higher-than-recommended background growth rate for 5 years, and

o treating site traffic as if it were distributed to Malin Road at one driveway, whereas
three are proposed.

all of which combines to produce considerable conservative measure in the preceding analyses.

I hope this has been helpful. Please let me know if I can answer any questions.

Thank you,

o T

attachments
cc: Mark Thompson, P.E.



LEVEL OF
SERVICE

A

LEVEL OF SERVICE AND EXPECTED DELAY
FOR SIGNALIZED INTERSECTIONS*

DESCRIPTION

Very short delay, good progression;
most vehicles do not stop at
intersection.

Generally good signal progression
and/or short cycle length; more
vehicles stop at intersection than
Level of Service A.

Fair progression and/or longer cycle
length; significant number of
vehicles stop at intersection.

Congestion becomes noticeable;
individual cycle failures; longer
delays from unfavorable progression,
long cycle length, or high volume/
capacity ratios; most vehicles stop

at intersection.

Usually considered limit of acceptable
delay indication of poor progression,
long cycle length, or high volume/
capacity ratio; frequent individual
cycle failures.

Could be considered excessive delay
in some areas, frequently an indication
of saturation (i.e., arrival flow

exceeds capacity), or very long cycle

lengths with minimal side street "green"

time. Capacity is not necessarily
exceeded under this level of service.

* Transportation Research Board’s Highway Capacity Manual

CONTROL DELAY
PER VEHICLE
(IN SECONDS)

<10.0

10.1 to 20.0

20.1 t0 35.0

35.1t0 55.0

55.1 to 80.0

> 80.0



LEVEL OF SERVICE AND EXPECTED DELAY
FOR UNSIGNALIZED INTERSECTIONS*

CONTROL DELAY
LEVEL OF SERVICE PER VEHICLE (SECONDS)

a 0to 10.0

b 10.1 to 15.0
c 15.1to 25.0
d 25.1t035.0
e 35.1to 50.0
f Over 50.0

Transportation Research Board’s Highway Capacity Manual



LEVEL OF SERVICE QUEUE COMPARISON TABLES

Lancaster Avenue & Malin Road

LEVELS OF SERVICE

Direction Movement AM Peak Hour PM Peak Hour
Lancaster Avenue Existing (2020) No Build (2025) Build (2025) Split Build (2025) Existing (2020) No Build (2025) Build (2025) Split Build (2025)
L A7 - - B 14 B 10 B 12 - c20
Eastbound
TTR A5 A6 - B11 A5 A6 - A 10
L A6 - A7 B 13 A6 - A7 B11 !
Westbound signal
TTR A4 - - A9 A7 - A8 B 13
Malin Road
Northbound LTR B 20 -- Cc20 D 40 B19 -- -- D35
LT c20 - - c23 c21 - - c22
Southbound
R c28 - - D36 Cc25 - - D36
OVERALL: A8 - A9 B 14 A10 B 10 - B 16
Lancaster Avenue & Malin Road
QUEUES
Direction Movement AM Peak Hour PM Peak Hour
Lancaster Avenue Storage/Stacking | No Build (2025) Build (2025) Split Build (2025) | Storage/Stacking | No Build (2025) Build (2025) Split Build (2025)
L 150+ 95 - 140 150+ 60 - 80
Eastbound
TTR 500+ 148 150 273 500+ 93 100 130 Control
T B
L 150+ 25 - - 150+ 25 - - Si)g/;';Z\I
Westbound
TTR 500+ 68 - 100 500+ 193 - 243
Malin Road
Northbound LTR 100+ 25 33 50 100+ 25 33 45
LT 250 43 45 50 250 78 85 88
Southbound
R 100 133 - 158 100 175 - 208

"available storage" is available storage if the movement in question is a turn lane with a
dedicated bay, otherwise the distance to the next closest upstream intersection is shown.

-- indicates no change from the previous scenario

if a queue is < 1 vehicle it is rounded up to 25'
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Figure 1
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Site and Surrounding Area - Map View
Bishop Tube Site Campus Lot Site
East Whiteland Township,
Chester County, Pennsylvania
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Site and Surrounding Area - Aerial View

Bishop Tube Site Campus Lot Site
East Whiteland Township,
Chester County, Pennsylvania

March 2020

Figure 2




FT F. Tavani and Associates, Inc.

Traffic Engineering and Planning Figure 3

Site Plan Excerpt

Bishop Tube Site Campus Lot Site
East Whiteland Township,
Chester County, Pennsylvania

March 2020
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Figure 4
Existing (2020) Peak Hour Traffic Volumes
g
Bishop Tube Site Campus Lot Site
East Whiteland Township,
Chester County, Pennsylvania
March 2020
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Figure 5
Future (2025) No Build Peak Hour Traffic Volumes
Bishop Tube Site Campus Lot Site
East Whiteland Township,
Chester County, Pennsylvania
March 2020
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Figure 6

Site Peak Hour Traffic - Model
Bishop Tube Site Campus Lot Site

East Whiteland Township,
Chester County, Pennsylvania

March 2020
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Site Peak Hour Traffic - Volumes

Bishop Tube Site Campus Lot Site
East Whiteland Township,
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Future (2025) Build Peak Hour Traffic Volumes

Bishop Tube Site -- Route 30 & Malin Road
East Whiteland Township,
Chester County, Pennsylvania

March 2020
AM PEAK HR PM PEAK HR
8:00-9:00 42 30-5:30
EE EE
2.z | ¥ Se2 | L
- -
<J 1 L’. r & LANCASTE& <J 1 L’. r 2 LANCASTE&
2003 Q1P 1033 [t
760 =—p ~ND 501 =p c®Q
8-; 5-;
SR B 83 | Lo
S e
O>— ®—
te te

. ) . Unsignalized Intersection,
‘ Signalized Intersection @ Two-Way Stop Control (Side Street Only)

16



APPENDIX A

Correspondence

17



y ‘ LT F Tavani and Associates, Inc.

Traffic Engineering and Planning
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21 September 2020

Jerry O’Connor

Constitution Drive Partners, LLC
201 King of Prussia Road, SU 501
Radnor, PA 19087

VIA EMAIL ONLY

RE: Traffic Engineering Investigations
Bishop Tube 92-unit Townhouse Site
E. Whiteland Township, Chester County

FTA Job #214-004
Dear Mr. O’Connor:

F. Tavani and Associates, Inc. (FTA) is in receipt of a letter from McMahon Associates, Inc. (McM) dated
14 September 2020 (copy attached) and offers the following responses to items 1 and 2 of said letter. The
items are paraphrased / summarized in italics followed by FTA responses in standard print.

1) Split phasing should be investigated at the intersection of Lancaster Avenue and Malin Road ...

The future traffic conditions section of the study has been revised as requested. The latest traffic study is
now dated 23 September 2020.

2) Traffic signal equipment upgrades should be provided at the intersection of Lancaster Avenue and
Malin Road in order to accommodate the Township’s planned adaptive traffic signal system ...

It is my understanding that you are agreeing to this request as further detailed in the McM letter.

I am happy to answer any questions you may have.

ASSOCIATES, INC.

I, P.E., PTOE

attachment
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@MEM A HON

TRANSPORTATION ENGINEERS & PLANNERS

September 14, 2020

Mr. Zachary Barner, AICP, Director of Planning and Development
East Whiteland Township

209 Conestoga Road

Frazer, PA 19355-1699

McMAHON ASSOCIATES, INC.
835 Springdale Drive, Suite 200

Exton, PA 19341

p 610-594-9995 | f 610-594-9565

PRINCIPALS

Joseph J. DeSantis, P.E., PTOE
John S. DePalma

Casey A. Moore, P.E.

Gary R. McNaughton, P.E., PTOE
Christopher J. Williams, P.E.

ASSOCIATES

John J. Mitchell, P.E.

R. Trent Ebersole, P.E.

Matthew M. Kozsuch, P.E.
Maureen Chlebek, P.E., PTOE
Dean A. Carr, P.E.

Jason T. Adams, P.E., PTOE
Christopher K. Bauer, P.E., PTOE

Mark A. Roth, P.E.
John R. Wichner, P.E., PTOE
RE: Malin Road Residential Development FOUNDER

East Whiteland Township, Chester County Joseph W. McMahon, P.E.
McMahon Project No. 814098.11

Dear Mr. Barner:

McMahon Associates, Inc. completed a traffic review of the proposed townhome development, consisting of 92
homes located along the east side of Malin Road, just south of Lancaster Avenue (S.R. 0030). Access to the homes
is proposed via three unsignalized driveways along Malin Road. This review is based on the following
documents.

1. Traffic Engineering Investigations of Bishop Tube 92-Unit Residential Site, prepared by F. Tavani and
Associates, Inc., dated March 27, 2020.

2. Malin Road Development Revised Preliminary Land Development Plan, prepared by Taylor, Wiseman &
Taylor, revised May 15, 2020.

Based on our review of the above documents, we offer the following comments for the consideration of the
Township.

Traffic Study

1. As part of a previous application for this development, split traffic signal phasing was proposed at the
Lancaster Avenue (S.R. 0030)/Malin Road intersection for the side street Malin Road approaches due to the
existing off-set alignment of Malin Road across Lancaster Avenue. As such split phasing should be
implemented in connection with this development also due to the increase in traffic along Malin Road from
this residential community and due to the off-set alignment of Malin Road across Lancaster Avenue. The
traffic study should evaluate this intersection with the split phase operation for the side-street Malin Road
approaches.

2. Traffic signal equipment upgrades should be provided at the Lancaster Avenue (S.R. 0030)/Malin Road
intersection in order to accommodate the Township’s planned adaptive traffic signal system along S.R.
0030, as well as to comply with the Township’s current traffic signal specifications. The applicant’s
engineer has indicated the applicant intends to implement traffic signal upgrades as part of this project. As

Engineering | Planning | Design | Technology mcmahonassociates.com
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such, the applicant should coordinate with our office regarding the needed improvements. Furthermore,
these improvements will require approval from PennDOT, and the applicant should copy the Township on
all submissions to PennDOT.

Land Development Plans

3.

SALDO Section 175-32.A and 175-33.1(1) — The available sight distances for left-turn entering traffic (looking
ahead and behind) at each of the three site access intersections, as well as the three existing driveways on
the west side of Malin Road should be labeled and dimensioned on the plans. In addition, the following
note should be provided.

“All sight distance obstructions (including but not limited to embankments and vegetation) shall be
removed by the permittee to provide a minimum of XXX sight distance to the left and XXX sight distance to
the right for a driver exiting the proposed driveways onto the through highway. The driver must be
considered to be positioned ten feet from the near edge of the closest highway through travel lane (from the
curbline if curbing is present) at an eye height of three feet six inches (3’ 6”) above the pavement surface
located in the center of the closest highway travel lane designated for use by approaching traffic. This sight
distance shall be maintained by the permittee.”

SALDO Sections 170-310 and 175-37 - Provide capacity calculations for the 25-year storm for the existing
drainage system on Malin Road downstream of the outfall pipe from Underground Basin #4.

Roads A, B, and C propose perpendicular parking. Perpendicular parking is not recommended on streets,
and if feasible, parallel parking is preferred.

Zoning Section 200-69.E - Most of the individual residence driveways are only approximately 18 feet in
length, which is not sufficient. It has been our experience that within residential communities, 18 feet long
driveways are not sufficient to properly accommodate a parked vehicle without also overhanging the
sidewalk, landscaping or curbing. In our experience, at least 20 feet is needed to allow room between the
parked vehicle, the garage door, and the sidewalk or curb. It is important that the parked vehicles do not
overhang the sidewalk or road edge. Also, the Township’s recently updated SALDO (Section 175-39)
requires private residence driveways to be a minimum of 20 feet long (as measured from the edge of the
sidewalk or the edge of the adjacent roadway pavement if no sidewalk is proposed).

No Parking (R8-3a) signs should be placed on both sides of the Malin Road Extension.
We recommend providing sidewalk on both sides of Roads A, B, and C with a four-foot buffer between the
curb and the sidewalk. This is also consistent with the Township’s recently updated SALDO (Section 175-

41.).

Twenty-five miles per hour is generally the typical speed limit for a residential community. Please provide
justification for the proposed speed limit of 20 miles per hour.

20
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10.

11.

12.

13.

14.

15.

Please label the clear sight triangles on the landscape plans and verify whether the area within the clear
sight triangles is clear of obstructions. Also, the on-street perpendicular parking should be relocated
outside of the clear sight triangles.

The use of the sign R3-7-1R to direct all traffic to turn right at the intersection of Road A and Road C is not
appropriate since it is necessary for the residents of units 13 through 16 to travel straight.

The following note should be added to the plan.

“The finished elevation of the future pavement surface for the portion of Malin Road under the railroad
overpass should not be increased as part of the mill and overlay of Malin Road, and the existing minimum
roadway clearance between the future pavement surface and the bottom of the bridge shall not be
reduced.”

The Township’s Department of Codes and Life Safety should review the access and internal site circulation
with regard to emergency response and operations, including the proposed emergency access to Village
Way.

The applicant and the applicant’s engineer should ensure that all proposed pedestrian facilities along the
extension of Malin Road, as well as Roads A, B, and C (including curb ramps and pedestrian access routes)
are consistent with current ADA requirements.

Based on our review of the Underpass Walkway Plan (sheet 25), we offer the following comments:

a. Previous designs for the Malin Road sidewalk extension included sidewalk on the east side of Malin
Road north of the railroad underpass; however, the current design shows a three-foot wide sidewalk on
the west side of Malin Road. The preferred sidewalk location in this area would be on the east side of
Malin Road, since such a pedestrian route provides a direct connection to the existing pedestrian
facilities on the southeast corner of the Route 30/Malin Road intersection, and it does not require a
midblock pedestrian crossing of Malin Road immediately north of the bridge. As such, we recommend
the proposed sidewalk should be relocated to the east side of Malin Road.

b. The sidewalk is shown as varying in width between five feet, four feet and three feet. As much as
possible, the sidewalk should be five feet wide, or four feet wide with ADA passing zones; however,
we understand the proposed four-foot sidewalk under the railroad overpass.

¢.  The northbound and southbound travel lanes under the railroad underpass should be revised to
provide a consistent 10-foot lane width in both directions.

d. The edges of the bridge should be marked with Right Clearance Markers (OM-3R) and Left Clearance
Markers (OM-3L) on both the northbound and southbound Malin Road approaches to the underpass.

e. Please provide white shoulder lines along Malin Road on the south side of the railroad overpass to
account for the lane width transition between the widened/improved section of Malin Road and the
section of Malin Road at the railroad overpass.

f.  The plans should dimension the height of the proposed wall luminaire above the surface of the
proposed sidewalk. The luminaire should be a minimum of 80 inches above the sidewalk surface in
order to meet ADA requirements.
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Mr. Zachary Barner, AICP
September 14, 2020
Page 4 of 4

16.

17.

18.

19.

g. Approval of the portion of the sidewalk under the Conrail bridge will require coordination and
approval from Conrail. Please copy the Township on all correspondence with Conrail. In addition, the
applicant should obtain the most recent bridge inspection report from Conrail for the existing bridge.

h. Please consider the use of a Yield sign for northbound truck and bus traffic on the approach to the
railroad overpass using R1-2, R1-2AP, and R2-101.

The crosswalk markings for the pedestrian crossings of Roads A, B, and C at their intersections with Malin
Road should be revised to two six-inch white lines. In addition, the crosswalk marking detail on sheet 24
should be revised.

Detailed designs of the curb ramps within the Malin Road right-of-way at Roads A, B, and C should be
provided for review, including separate grading details, and all dimensions for construction, including
widths, lengths, and all slopes to assist during construction for the proposed curb ramps.

Upon resubmission, the applicant's engineer should compose a response letter that describes how each
comment has been addressed and where any plan and/or report revisions are located.

Additional comments regarding the traffic improvements and/or land development plans may follow upon
receipt of future submissions.

If there are any questions or if additional clarification is required regarding any of the above comments, please do
not hesitate to contact our office.

Sincerely,

/A=Y

- W,y (O /A
Christopher J. Williams, P.E.
Vice President & Regional Manager — Mid-Atlantic

CJW/JDG/ab

CC:

John Nagel, ICMA-CM, East Whiteland Township

Steve Brown, East Whiteland Township

Ted Locker, East Whiteland Township

John Neild, East Whiteland Township

John Kopacz, East Whiteland Township Police

Joseph J. McGrory, Jr., Hamburg, Rubin, Mullin, Maxwell & Lupin
Darrell Becker, P.E., ARRO Consulting

Mark M. Thompson, P.E., Taylor Wiseman & Taylor

\ \extfs\MCM \ eng\ 814098\ correspondence \ out\ 2020-09-14 Barner Review.docx
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@MEM A HON

TRANSPORTATION ENGINEERS & PLANNERS

June 7, 2019

Mr. Zachary Barner, AICP, Director of Planning and Development
East Whiteland Township

209 Conestoga Road

Frazer, PA 19355-1699

RE:  Malin Road Residential Development

East Whiteland Township, Chester County
McMahon Project No. 814098.11

Dear Mr. Barner:

McMAHON ASSOCIATES, INC.
835 Springdale Drive, Suite 200

Exton, PA 19341

p 610-594-9995 | f 610-594-9565

PRINCIPALS

Joseph J. DeSantis, P.E., PTOE
John S. DePalma

William T. Steffens

Casey A. Moore, P.E.

Gary R. McNaughton, P.E., PTOE

ASSOCIATES

John J. Mitchell, P.E.
Christopher J. Williams, P.E.
R. Trent Ebersole, P.E.
Matthew M. Kozsuch, P.E.
Maureen Chlebek, P.E., PTOE
Dean A. Carr, P.E.

FOUNDER
Joseph W. McMahon, P.E.

McMahon Associates, Inc. completed a traffic review of the proposed townhome development,
consisting of 93 homes located along the east side of Malin Road, just south of Lancaster Avenue (S.R.
0030). Access to the homes is proposed via three unsignalized driveways along Malin Road. This

review is based on the following documents.

1. Malin Road Development Revised Preliminary Land Development Plan, prepared by Taylor,

Wiseman & Taylor, dated April 5, 2019.

Based on our review of the above document, we offer the following observations or comments for the

consideration of the Township.

1. SALDO Section 175-23.C(5) — The applicant’s engineer has indicated a traffic study will be
submitted prior to final plan approval. The traffic study should be submitted as soon as possible,
in order to determine the traffic impact and traffic improvements associated with the
development, and so the design of these improvements can be reviewed as part of the overall
Township process. Please contact our office regarding the scope of the traffic impact study.

2. As part of a previous application for this development, split traffic signal phasing was proposed
at the Lancaster Avenue (S.R. 0030)/Malin Road intersection for the side street Malin Road
approaches. The traffic study should evaluate operational improvements at this intersection,
including the potential for split phase operation for the side-street Malin Road approaches.

Engineering | Planning | Design | Technology

mcmahonassociates.com
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Mr. Zachary Barner, AICP
June 7, 2019
Page 2 of 5

3.  Traffic signal equipment upgrades should be provided at the Lancaster Avenue (S.R. 0030)/Malin
Road intersection in order to accommodate the Township’s planned adaptive traffic signal system
along S.R. 0030, as well as to comply with the Township’s current traffic signal specifications.

4. SALDO Section 175-31 — It is proposed to extend Malin Road and provide a 32-foot wide cartway
along this extension, which meets the current ordinance roadway width requirements. However,
the Township is currently updating the roadway width requirements, which would support a 28-
foot wide curbed cartway (if there is no on-street parking). We could support a narrower cartway
width for the extension of Malin Road. This new cartway width would require a waiver under
the current ordinance requirements.

5. SALDO Section 175-31 — The applicant is requesting a waiver to allow Roads A, B, and C to be 26
feet wide, which does not meet the current ordinance standard of 32 feet for a minor roadway.
However, we could support this waiver since the Township is currently updating the roadway
width requirements, which would support a 26-foot wide curbed cartway with no on-street
parking.

6.  SALDO Section 175-32.F(1) — The applicant is requesting a waiver to allow a 10 percent grade
along the proposed extension of Malin Road. The Township is currently updating the street
design standards, which would allow a 10 percent grade for local roadways. As such, we could
support a waiver of the current ordinance requirements to allow a 9.6 percent grade along the
extension of Malin Road.

7. SALDO Section 175-33.C and 175-33.1(1) — The existing available sight distances for left-turn
entering traffic (looking ahead and behind) at each of the three site access intersections, as well as
the three existing driveways on the west side of Malin Road should be labeled and dimensioned
on the plans. A PennDOT-style sight distance note should be added to the plans stating the
required sight distances. In addition, please verify that the available sight distances shown on the
driveways meet PenDOT’s safe stopping sight distance criteria.

8. SALDO Section 175-34.D — The Typical Roadway Section on sheet 18 should be revised to
remove the ‘5” Bit. Conc.” Label, and the location of the ‘5” Superpave asphalt mix WMA base
course, PG 64-22, 3.0 to 10.0 million ESALs, 25.0 mm mix’ leader arrow should be revised.

9.  The applicant’s engineer has indicated a roadway drainage report will be provided prior to final
land development approval. These calculations should be submitted as soon as possible to
determine the needed roadway drainage improvements, and so the design of these improvements
can be reviewed as part of the overall Township process. The roadway drainage report should
provide spread of flow calculations along the proposed eastern and western Malin Road curb
lines.



Mr. Zachary Barner, AICP
June 7, 2019
Page 3 of 5

10.

11.

12.

13.

14.

15.

Roads A, B, and C propose perpendicular parking. However, perpendicular parking is not
encouraged on local roads, and if feasible, parallel parking would be preferred. However, since
Roads A, B, and C are proposed to be private and the Township will not maintain these roads,
our office does not have any objection to the perpendicular on-street parking in this case only.

The Township is currently updating the SALDO to require that private residence driveways
should be a minimum of 20 feet long (as measured from the edge of the sidewalk or the edge of
the adjacent roadway pavement if no sidewalk is proposed). However, most of the individual
residence driveways are only approximately 18 feet in length. As such, we recommend that all
individual residence driveways should be a minimum of 20 feet long, as measured from the back
of curb or back of sidewalk, where sidewalk is shown. In our experience, 20 feet is more
appropriate, as motorists do not park against their garage door, and a 20-foot driveway length
helps to ensure the sidewalk and road is clear of any vehicle overhang.

The Township is currently updating the SALDO to include a provision for sidewalk on both sides
of all new streets. As such, please provide sidewalk on both sides of Roads A, B, and C with a
four-foot buffer between the curb and the sidewalk.

The Township’s Department of Codes and Life Safety should review the access and internal site
circulation with regard to emergency response and operations, including the proposed
emergency access to Village Way.

The applicant and the applicant’s engineer should ensure that all proposed pedestrian facilities
along Roads A, B, and C (including curb ramps and pedestrian access routes) are consistent with
current ADA requirements.

Based on our review of the Underpass Walkway Plan (sheet 25), we offer the following
comments:

a. Previous designs for the Malin Road sidewalk extension included sidewalk on the east
side of Malin Road north of the railroad underpass; however, the current design
shows three-foot wide sidewalk on the west side of Malin Road. The preferred
sidewalk location in this area would be on the east side of Malin Road, since the
pedestrian route provides a direct connection to the existing pedestrian facilities on the
southeast corner of the Route 30/Malin Road intersection, and does not require a
midblock pedestrian crossing of Malin Road. As such, we would recommend that the
proposed sidewalk should be relocated to the east side of Malin Road. If it is not
feasible to provide sidewalk on the east side of Malin Road, north of the railroad
underpass, the applicant must provide justification for why sidewalk cannot be
provided in this area.
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Mr. Zachary Barner, AICP
June 7, 2019
Page 4 of 5

16.

17.

18.

19.

20.

b. We recommend (outside the section of sidewalk which crosses under the railroad
bridge) the proposed sidewalk should be five feet wide, or four feet wide with ADA
passing zones.

c. Please correct the variable width travel lanes along Malin Road under the railroad
underpass. Also, the edges of the bridge should be marked with Right Clearance
Markers (OM-3R) and Left Clearance Markers (OM-3L) on both the northbound and
southbound Malin Road approaches to the underpass.

d. Please provide a shoulder line on the east side of Malin Road for the northbound
Malin Road travel lane in the area of the transition between the widened Malin Road
cartway to the existing carway width in the vicinity of the railroad underpass.

e. The plans should dimension the height of the proposed wall luminaire above the
surface of the proposed sidewalk. The luminaire should be a minimum of 80 inches
above the sidewalk surface in order to meet ADA requirements.

f. Approval of the portion of the sidewalk under the Conrail bridge will require
coordination and approval from Conrail. Please copy the Township on all
correspondence with Conrail.

The crosswalk markings for the pedestrian crossings of Roads A, B, and C at their intersections
with Malin Road should be revised to two six-inch white lines. In addition, the crosswalk
marking detail on sheet 24 should be revised to match the requested design.

Detailed designs of the curb ramps within the Malin Road right-of-way at Roads A, B, and C
should be provided for review, including separate grading details, and all dimensions for
construction, including widths, lengths, and all slopes to assist during construction for the
proposed curb ramps.

This development is subject to the Township’s Transportation Impact Fee. Based on the ITE
publication Trip Generation, 10" Edition, the proposed 93 townhouses will generate approximately
55 trips during the weekday afternoon peak hour. The Township’s current Transportation Impact
Fee is $2,862 per weekday afternoon peak hour new trip, and therefore, the total Transportation
Impact Fee for this development is $157,410. This Transportation Impact Fee can only be used to
construct off-site roadway improvements listed in the Transportation Capital Improvements Plan,
and cannot be used to construct site access improvements, maintain existing roadways, or
mitigate existing roadway deficiencies.

Upon resubmission, the applicant's engineer should compose a response letter that describes how
each comment has been addressed and where any plan and/or report revisions are located.

Additional comments regarding the traffic improvements and/or land development plans may
follow upon receipt of future submissions.
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Mr. Zachary Barner, AICP
June 7, 2019
Page 5 of 5

If there are any questions or if additional clarification is required regarding any of the above comments,
please do not hesitate to contact our office.

Sincerely,

Christopher J. Williams, P.E.
Vice President & Regional Manager — Mid-Atlantic

CJW/JDG/ab

cc: John Nagel, ICMA-CM, East Whiteland Township
William Steele, East Whiteland Township
Steve Brown, East Whiteland Township
Stephen Miller, East Whiteland Township
John Kopacz, East Whiteland Township Police
Joseph J. McGrory, Jr., Hamburg, Rubin, Mullin, Maxwell & Lupin
Darrell Becker, P.E., ARRO Consulting
Mark M. Thompson, P.E., Taylor Wiseman & Taylor

I:\eng\ 814098\ correspondence\ out\ 2019-06-07 Barner Review.docx
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Job #: 214-004 Bishop Tube

Road name (# of pages)

1. Lancaster Avenue and Malin Road (5)
2. Malin Road south of Lancaster Avenue (5)
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Job #: 214-004 Date Taken: March 2020

Intersection #1 — Lancaster Avenue and Malin Road

Aerial image of intersection
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Job #: 214-004 Date Taken: March 2020 Intersection #1 — Lancaster Avenue and Malin Road

Photo # 1 - Description: Eastbound Lancaster Avenue approaching Malin Road (~ 50’)

Photo # 2 - Description: Eastbound Lancaster Avenue approaching Malin Road (~200’)
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Job #: 214-004 Date Taken: March 2020 Intersection #1 — Lancaster Avenue and Malin Road

Photo # 3 - Description: Westbound Lancaster Avenue approaching Malin Road (~50’)

Photo # 4 - Description: Westbound Lancaster Avenue approaching Malin Road (~200’)
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Job #: 214-004 Date Taken: March 2020 Intersection #1 — Lancaster Avenue and Malin Road

Photo # 5- Description: Northbound Malin Road approaching Lancaster Avenue (~50’)

Photo # 6 - Description: Northbound Malin Road approaching Lancaster Avenue (~200’)
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Job #: 214-004 Date Taken: March 2020 Intersection #1 — Lancaster Avenue and Malin Road

Photo # 7- Description: Southbound Malin Road approaching Lancaster Avenue (~50’)

Photo # 8 - Description: Southbound Malin Road approaching Lancaster Avenue (~200)
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Job #: 214-004 Date Taken: March 2020

Intersection #2 — Malin Road south of Lancaster Avenue

Aerial image of intersection
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Job #: 214-004 Date Taken: March 2020 Intersection #2 — Malin Road south of Lancaster Avenue

Photo # 2 - Description: Northbound Malin Road approaching Lancaster Avenue
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Job #: 214-004 Date Taken: March 2020 Intersection #2 — Malin Road south of Lancaster Avenue

Photo # 3 - Description: Looking Westbound at Buckeye entrance from Malin Road

Photo # 4 - Description: Eastbound Buckeye entrance approaching Malin Road
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Job #: 214-004 Date Taken: March 2020 Intersection #2 — Malin Road south of Lancaster Avenue

Photo # 6 - Description: Eastbound Buckeye exit approaching Malin Road
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Job #: 214-004 Date Taken: March 2020 Intersection #2 — Malin Road south of Lancaster Avenue

Photo # 7 - Description: Southbound Malin Road approaching Mack Services access
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INTERSTATE HIGHWAYS (1, 1)

OTHER FREEWAYS AND EXPRESSWAYS (12)

OTHER PRINCIPAL ARTERIAL HIGHWAYS (2, 14)

MINOR ARTERIALS (6, 16)

URBAN COLLECTOR OR
RURAL MAJOR COLLECTOR (7,17)

RURAL MINOR COLLECTOR (8)

LOCAL ROADS (9, 19)
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www.ftavaniassociates.com

File Name : 214 004_Malin_756396 03-04-2020
Site Code :214 004 _Malin
Start Date : 3/4/2020

Page No 01
Groups Printed- Lights - Buses - Trucks
Malin Rt 30 Malin Rt 30
Southbound Westbound Northbound Eastbound

Start Time | Left ‘ Thru ‘ Right ‘ U-Turn ‘ app.Total | LeEft ‘ Thru ‘ Right ‘ U-Turn ‘ App. Total Left ‘ Thru ‘ Right ‘ U-Turn ‘ App. Tora | Left ‘ Thru ‘ Right ‘ U-Tum ‘ App. Total | Int. Total
07:00 AM 4 1 22 0 27 2 58 6 0 66 3 1 2 0 6 26 113 2 0 141 240
07:15 AM 5 2 29 0 36 3 73 2 0 78 1 0 2 0 3 49 125 2 0 176 293
07:30 AM 24 2 38 0 64 2 96 0 0 98 2 1 4 0 7 43 155 1 0 199 368
07:45 AM 15 2 35 0 52 0 99 6 0 105 1 0 1 0 2 50 168 0 0 218 377
Total 48 7 124 0 179 7 326 14 0 347 7 2 9 0 18 168 561 5 0 734 1278
08:00 AM 8 0 47 0 55 1 86 6 0 93 0 1 2 0 3 43 165 3 0 211 362
08:15 AM 16 3 30 0 49 2 90 9 0 101 1 0 3 0 4 52 177 1 0 230 384
08:30 AM 15 1 38 0 54 2 70 7 0 79 0 0 3 0 3 53 186 2 0 241 377
08:45 AM 18 0 36 0 54 3 112 8 0 123 1 1 2 0 4 51 195 1 0 247 428
Total 57 4 151 0 212 8 358 30 0 396 2 2 10 0 14 199 723 7 0 929 1551
04:00 PM 17 0 48 0 65 3 210 14 0 227 4 1 1 0 6 19 127 0 1 147 445
04:15 PM 29 0 54 0 83 1 175 15 0 191 0 1 1 0 2 32 108 0 0 140 416
04:30 PM 16 1 45 0 62 1 166 22 0 189 0 4 1 0 5 28 128 0 0 156 412
04:45 PM 35 1 49 ] 85 1 166 25 o] 192 1 2 3 0 6 23 111 o] 0 134 417
Total 97 2 196 0 295 6 717 76 0 799 5 8 6 0 19 102 474 0 1 577 1690
05:00 PM 24 1 63 0 88 1 187 27 0 215 4 4 3 0 11 26 120 0 0 146 460
05:15 PM 28 1 55 0 84 1 182 47 0 230 2 2 2 0 6 21 118 0 0 139 459
05:30 PM 22 0 51 0 73 4 156 19 0 179 1 1 2 0 4 24 131 1 0 156 412
05:45 PM 25 1 49 0 75 0 152 15 0 167 2 2 2 0 6 32 102 1 0 135 383
Total 99 3 218 0 320 6 677 108 0 791 9 9 9 0 27 103 471 2 0 576 1714
Grand Total | 301 16 689 0 1006 27 2078 228 0 2333 23 21 34 0 78| 572 2229 14 1 2816 6233

Apprch % | 29.9 16 685 0 12 891 9.8 0 295 269 436 0 203  79.2 0.5 0

Total % 438 03 111 0 16.1 04 333 3.7 0 37.4 0.4 0.3 0.5 0 13 92 358 0.2 0 45.2

Lights | 291 14 680 0 985 15 2030 218 0 2263 16 20 19 0 55| 570 2181 8 1 2760 6063
% Lights | 96.7  87.5  98.7 0 97.9| 556 977 956 0 97| 69.6 952 559 0 705| 99.7 978 571 100 98 97.3
Buses 3 0 0 0 3 0 17 0 0 17 1 0 0 0 1 0 12 0 0 12 33
% Buses 1 0 0 0 0.3 0 0.8 0 0 0.7 4.3 0 0 0 13 0 0.5 0 0 0.4 0.5
Trucks 7 2 9 0 18 12 31 10 0 53 6 1 15 0 22 2 36 6 0 44 137
% Trucks 2.3 12.5 1.3 0 1.8 44.4 1.5 4.4 0 2.3 26.1 4.8 44.1 0 28.2 0.3 1.6 42.9 0 1.6 2.2
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www.ftavaniassociates.com

File Name : 214 004_Malin_756396 03-04-2020
Site Code :214 004 _Malin
Start Date : 3/4/2020

Page No 12
Malin Rt 30 Malin Rt 30
Southbound Westbound Northbound Eastbound
Start Time | Left Thl: thgt vrm | amrow | LEFt| Thru R|gr1 Utun | App.Toal et Thru RO |y | approw | LEFE| Thru ngk: utum | App. Total . Total
Peak Hour Analysis From 07:00 AM to 12:30 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM
08:00 AM 8 0 a7 o 55 1 86 6 0 93 0 1 2 0 3 43 165 3 0 211 362
08:15 AM 16 3 30 0 49 2 90 9 0 101 1 3 4 52 177 1 0 230 384
08:30 AM 15 1 38 0 54 2 70 7 0 79 0 0 3 0 3 53 186 2 0 241 377
08:45 AM 18 3 112 123 195 247 428
Total Volume 57 4 151 0 212 8 358 30 0 396 2 2 10 0 14| 199 723 7 0 929 | 1551
% App. Total | 26.9 1.9 71.2 0 2 904 7.6 0 143 143 714 0 214 778 08 0
PHF | .792 .333 .803 .000 964 | .667 .799 .833 .000 .805| .500 .500 .833 .000 .875| .939 .927 .583 .000 .940 .906
Lights 55 4 147 0 206 2 346 28 0 376 1 2 4 0 7] 198 701 3 0 902 | 1491
% Lights | 96.5 100 97.4 0 97.2| 25.0 96.6 93.3 0 94.9 | 50.0 100 40.0 0 50.0 99.5 97.0 429 0 97.1 96.1
Buses 0 0 0 0 0 0 6 0 0 6 0 0 0 0 0 0 3 0 0 3 9
% Buses 0 0 0 0 0 0 17 0 0 15 0 0 0 0 0 0 04 0 0 0.3 0.6
Trucks 2 0 4 0 6 6 6 2 0 14 1 0 6 0 7 1 19 4 0 24 51
% Trucks | 3.5 0 26 0 2.8 | 75.0 1.7 6.7 0 3.5| 50.0 0 60.0 0 50.0] 05 26 57.1 0 2.6 3.3
Peak Hour Analysis From 12:45 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM
04:30 PM 16 1 45 0 62 1 166 22 0 189 0 4 1 0 5 28 128 156
04:45 PM 35 1 49 0 85 1 166 25 0 192 1 2 3 0 6 23 111 0 0 134 417
05:00 PM 24 1 63 0 88 1 187 27 0 215 4 4 3 0 11 26 120 0 0 146 460
05:15 PM 28 1 55 0 84 1 182 47 0 230 2 2 2 0 6 21 118 0 0 139 459
Total Volume | 103 4 212 0 319 4 701 121 0 826 7 12 9 0 28 98 477 0 0 575 | 1748
% App. Total | 32.3 1.3 66.5 0 05 849 146 0 25 429 32.1 0 17 83 0 0
PHF | .736 1.00 .841 .000 906 | 1.00 .937 .644 .000 .898 | .438 .750 .750 .000 .636 | .875 .932 .000 .000 921 .950
Lights | 102 2 210 0 314 3 695 120 0 818 6 12 6 0 24 98 471 0 0 569 | 1725
% Lights | 99.0 50.0 99.1 0 984|750 99.1 99.2 0 99.0| 857 100 66.7 0 85.7| 100 98.7 0 0 99.0| 987
Buses 1 0 0 0 1 0 1 0 0 1 0 0 0 0 0 0 3 0 0 3 5
% Buses 1.0 0 0 0 0.3 0 01 0 0 0.1 0 0 0 0 0 0 0.6 0 0 0.5 0.3
Trucks 0 2 2 0 4 1 5 1 0 7 1 0 3 0 4 0 3 0 0 3 18
% Trucks 0 50.0 0.9 0 1.3 250 0.7 08 0 0.8| 14.3 0 333 0 14.3 0 06 0 0 0.5 1.0
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Land Use: 220
Multifamily Housing (Low-Rise)

Description

Low-rise multifamily housing includes apartments, townhouses, and condominiums located within
the same building with at least three other dwelling units and that have one or two levels (floors).
Multifamily housing (mid-rise) (Land Use 221), multifamily housing (high-rise) (Land Use 222), and
off-campus student apartment (Land Use 225) are related land uses.

Additional Data

In prior editions of Trip Generation Manual, the low-rise multifamily housing sites were further
divided into rental and condominium categories. An investigation of vehicle trip data found no
clear differences in trip making patterns between the rental and condominium sites within the
ITE database. As more data are compiled for future editions, this land use classification can
be reinvestigated.

For the three sites for which both the number of residents and the number of occupied dwelling units
were available, there were an average of 2.72 residents per occupied dwelling unit.

For the two sites for which the numbers of both total dwelling units and occupied dwelling units were
available, an average of 96.2 percent of the total dwelling units were occupied.

This land use included data from a wide variety of units with different sizes, price ranges, locations,
and ages. Consequently, there was a wide variation in trips generated within this category. Other
factors, such as geographic location and type of adjacent and nearby development, may also have
had an effect on the site trip generation.

Time-of-day distribution data for this land use are presented in Appendix A. For the 10 general
urban/suburban sites with data, the overall highest vehicle volumes during the AM and PM on a
weekday were counted between 7:15 and 8:15 a.m. and 4:45 and 5:45 p.m., respectively. For the
one site with Saturday data, the overall highest vehicle volume was counted between 9:45 and
10:45 a.m. For the one site with Sunday data, the overall highest vehicle volume was counted
between 11:45 a.m. and 12:45 p.m.

For the one dense multi-use urban site with 24-hour count data, the overall highest vehicle volumes
during the AM and PM on a weekday were counted between 7:00 and 8:00 a.m. and 6:15 and 7:15
p.m., respectively.

For the three sites for which data were provided for both occupied dwelling units and residents, there
was an average of 2.72 residents per occupied dwelling unit.

The average numbers of person trips per vehicle trip at the five general urban/suburban sites at
which both person trip and vehicle trip data were collected were as follows:
* 1.13 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 7 and 9 a.m.

+ 1.21 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 4 and 6 p.m.

it¢.- Trip Generation Manual 10th Edition * Volume 2: Data « Residential (Land Uses 200—299)
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The sites were surveyed in the 1980s, the 1990s, the 2000s, and the 2010s in British Columbia
(CAN), California, District of Columbia, Florida, Georgia, lllinois, Indiana, Maine, Maryland,
Minnesota, New Jersey, New York, Ontario, Oregon, Pennsylvania, South Dakota, Tennessee,
Texas, Utah, Virginia, and Washington.

It is expected that the number of bedrooms and number of residents are likely correlated to the
number of trips generated by a residential site. Many of the studies included in this land use did
not indicate the total number of bedrooms. To assist in the future analysis of this land use, it is
important that this information be collected and included in trip generation data submissions.

Source Numbers

168, 187, 188, 204, 211, 300, 305, 306, 319, 320, 321, 357, 390, 412, 418, 525, 530, 571, 579, 583,
864, 868, 869, 870, 896, 903, 918, 946, 947, 948, 951

Trip Generation Manual 10th Edition * Volume 2: Data « Residential (Land Uses 200-299) it¢.-
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Multifamily Housing (Low-Rise)
(220)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday

Setting/Location: General Urban/Suburban

Number of Studies: 29
Avg. Num. of Dwelling Units: 168
Directional Distribution:  50% entering, 50% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rate Range of Rates Standard Deviation

7.32 4.45-10.97 1.31

Data Plot and Equation

5,000

4,000

3,000

Trip Ends

T=

2,000

1,000

00 100 200 300 400 500 600
X=Number of Dwelling Units
X Study Site —— Fitted Curve - - - - Average Rate
Fitted Curve Equation: T =7.56(X) - 40.86 R*=0.96

Trip Gen Manual, 10th Ed + Supplement e Institute of Transportation Engineers
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Multifamily Housing (Low-Rise)
(220)

Vehicle Trip Ends vs:
On a:

Setting/Location:
Number of Studies:

Avg. Num. of Dwelling Units:
Directional Distribution:

Dwelling Units

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
General Urban/Suburban

42

199
23% entering, 77% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rate

Range of Rates

Standard Deviation

0.46 0.18-0.74 0.12

Data Plot and Equation

300

200

Trip Ends

T=

100

0 200

X Study Site

Fitted Curve Equation: Ln(T) = 0.95 Ln(X) - 0.51

Fitted Curve

400 600

X=Number of Dwelling Units

- - - - Average Rate

R*=0.90

Trip Gen Manual, 10th Ed + Supplement e Institute of Transportation Engineers
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Multifamily Housing (Low-Rise)
(220)

Vehicle Trip Ends vs: Dwelling Units
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: 50

Avg. Num. of Dwelling Units: 187
Directional Distribution: 63% entering, 37% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rate Range of Rates Standard Deviation

0.56 0.18-1.25 0.16

Data Plot and Equation

Trip Ends

T=

500

400

300

200

100

0 200 400 600
X=Number of Dwelling Units
X Study Site —— Fitted Curve - - - - Average Rate
Fitted Curve Equation: Ln(T) = 0.89 Ln(X) - 0.02 R?*=0.86

Trip Gen Manual, 10th Ed + Supplement e Institute of Transportation Engineers
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Growth Factors for August 2019 to July 2020
County Urban Rural Urban Rural
Interstate Interstate Non-Interstate Non-Interstate
ADAMS * * 0.93 0.73
ALLEGHENY 0.81 * 0.00 0.37
ARMSTRONG 0.79 * 0.00 0.36
BEAVER 0.73 1.93 0.00 0.33
BEDFORD * 2.10 0.00 0.42
BERKS 1.10 2.41 0.20 0.57
BLAIR 0.75 1.91 0.00 0.36
BRADFORD 1.08 * 0.01 0.49
BUCKS 1.31 2.31 0.54 0.59
BUTLER 1.75 2.74 0.65 0.75
CAMBRIA 0.34 * 0.00 0.18
CAMERON * * * 0.14
CARBON 1.30 2.58 0.33 0.62
CENTRE 1.49 2.53 0.65 0.68
CHESTER 1.70 2.99 0.52 0.80
CLARION 0.90 2.00 0.00 0.40
CLEARFIELD 0.93 2.06 0.00 0.42
CLINTON 0.88 2.21 0.00 0.45
COLUMBIA 1.14 2.25 0.30 0.54
CRAWFORD 0.89 1.96 0.03 0.42
CUMBERLAND 1.53 2.55 0.74 0.69
DAUPHIN 1.31 * 0.41 0.63
DELAWARE 0.93 * 0.00 *
ELK * * 0.00 0.29
ERIE 0.95 2.14 0.00 0.43
FAYETTE 0.77 * 0.00 0.38
FOREST * * * 0.65
FRANKLIN 1.31 2.54 0.47 0.65
FULTON * 2.10 * 0.50
GREENE 1.19 2.62 0.00 0.56
HUNTINGDON * 1.91 0.00 0.37
INDIANA 1.17 * 0.11 0.52
JEFFERSON * 2.11 0.00 0.42
JUNIATA * * * 0.55
LACKAWANNA 0.78 2.27 0.00 0.42
LANCASTER 1.74 2.64 1.08 0.78
LAWRENCE 0.74 2.05 0.00 0.35
LEBANON * 2.44 0.39 0.61
LEHIGH 1.54 2.86 0.43 0.73
LUZERNE 0.71 2.14 0.00 0.39
LYCOMING 0.96 2.16 0.00 0.45
MCKEAN 0.60 * 0.00 0.33
MERCER 0.63 1.96 0.00 0.33
MIFFLIN 0.73 * 0.00 0.37
MONROE 1.40 2.46 0.68 0.67
MONTGOMERY 1.17 * 0.28 0.57
MONTOUR 1.48 2.61 0.28 0.65
NORTHAMPTON 1.28 2.53 0.41 0.63
NORTHUMBERLAND 0.75 2.04 0.00 0.39
PERRY * * 0.92 0.63
PHILADELPHIA 0.69 * 0.00 *

PIKE 2.14 2.79 1.59 0.96
POTTER * * * 0.46
SCHUYLKILL 0.58 1.89 0.00 0.33
SNYDER 1.15 * 0.35 0.55
SOMERSET 0.59 1.72 0.00 0.32
SULLIVAN * * * 0.42
SUSQUEHANNA 1.11 2.23 0.27 0.53
TIOGA * * * 0.48
UNION 1.52 2.42 0.82 0.69
VENANGO * 1.67 0.00 0.28
WARREN * * 0.00 0.36
WASHINGTON 1.28 2.62 0.10 0.59
WAYNE * 2.22 0.16 0.51
WESTMORELAND 0.89 2.05 0.00 0.40
WYOMING * * 0.00 0.43
YORK 1.34 2.53 0.54 0.66

* = Functional Class Doesn't Exist in County

Questions? Please contact Andrew O'Neill at the Bureau of Planning and Research, 717-346-3250 or andoneill@pa.gov

NOTE: The projected growth factors are derived using historical VMT (Vehicle Miles Traveled) data (1994 to 2018), as well as Woods and
Poole demographic and economic data. The factors should be compounded when calculating future values. The factors should not be used to
project traffic beyond a 20-year period. Please be aware that these factors are estimates, and unforeseen events (opening of shopping centers,
fast food franchises, gas stations, etc) could cause growth to change over time.

pennsylvania

DEPARTMENT OF TRANSPORTATIOM
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This spreadsheet calculates background growth for all through movements in

the study area.

PennDOT recommended rate  0.52%
Utilized rate 1.00%
Assumed Years of Growth 5
Effective Growth Rate Incorporated in Study  5.10%
1.00% 1.00%
5 5
AM 151 159 PM 212 223
4 4
57 60 103 108
30 32 121 127
358 376 701 737
401 / Malin 8 4
10 9
2 12
2 7
7 0
723 760 477 501
199 209 98 103

214-004 Bishop Tube
23-Mar-20
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APPENDIX F
Capacity Analyses
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Lanes, Volumes, Timings

3: Site/Malin & Rt 30 03/25/2020
A ey ¢ ANt 2 M4

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

Lane Configurations LI 5 LI S s iy ul

Traffic Volume (vph) 199 723 7 8 358 30 2 2 10 57 4 151

Future Volume (vph) 199 723 7 8 358 30 2 2 10 57 4 151

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800

Lane Width (ft) 12 11 16 12 11 11 14 14 14 12 12 12

Grade (%) -1% 1% -2% 6%

Storage Length (ft) 150 0 150 0 0 0 0 100

Storage Lanes 1 0 1 0 0 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 09 09 100 095 09 100 100 100 1.00 1.00 1.00

Frt 0.999 0.988 0.901 0.850

Flt Protected 0.950 0.950 0.993 0.955

Satd. Flow (prot) 1702 3206 0 972 3146 0 0 1152 0 0 1607 1441

Flt Permitted 0.504 0.343 0.950 0.728

Satd. Flow (perm) 903 3206 0 351 3146 0 0 1102 0 0 1225 1441

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 3 30 11 166

Link Speed (mph) 35 45 30 30

Link Distance (ft) 1000 1458 537 972

Travel Time () 19.5 22.1 12.2 22.1

Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091

Heavy Vehicles (%) 1% 3% 5% 75% 3% 7%  50% 0%  60% 4% 0% 3%

Adj. Flow (vph) 219 795 8 9 393 33 2 2 11 63 4 166

Shared Lane Traffic (%)

Lane Group Flow (vph) 219 803 0 9 426 0 0 15 0 0 67 166

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 107 111 090 108 113 113 097 097 097 111 111 111

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 2 1 2 1

Detector Template Left  Thru Left  Thru Left  Thru Left  Thru Right

Leading Detector (ft) 20 100 20 100 20 100 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6 20

Detector 1 Type CH+Ex CI+Ex CH+Ex CI+Ex CHEx CI+Ex CH+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type CIH+EX CIH+EX CIH+EX CIH+EX

Detector 2 Channel

Detector 2 Extend (S) 0.0 0.0 0.0 0.0

EX am 03/23/2020 Synchro 8 Report
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Lanes, Volumes, Timings

3: Site/Malin & Rt 30 03/25/2020
A ey ¢ ANt 2 M4

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

Turn Type Perm NA Perm NA Perm NA Perm NA  Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8 8

Detector Phase 2 2 6 6 4 4 8 8 8

Switch Phase

Minimum Initial (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 220 220 220 220 16.0  16.0 160 160 16.0

Total Split (s) 39.0 390 390 390 16.0  16.0 160 160 16.0

Total Split (%) 70.9% 70.9% 70.9% 70.9% 29.1% 29.1% 29.1% 29.1% 29.1%

Maximum Green (S) 330 330 330 330 100  10.0 100 100 10.0

Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode C-Max C-Max Max Max None  None None None None

Act Effct Green (s) 392 392 392 392 9.1 9.1 9.1

Actuated g/C Ratio 071 071 071 071 0.17 017 017

vlc Ratio 034 035 004 019 0.08 033 044

Control Delay 6.6 4.9 45 39 13.1 24.3 8.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 6.6 4.9 45 39 13.1 24.3 8.1

LOS A A A A B © A

Approach Delay 5.2 3.9 13.1 12.8

Approach LOS A A B B

Queue Length 50th (ft) 27 52 1 22 1 20 0

Queue Length 95th (ft) 67 86 5 40 14 48 40

Internal Link Dist (ft) 920 1378 457 892

Turn Bay Length (ft) 150 150 100

Base Capacity (vph) 644 2287 250 2252 229 245 421

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 034 035 004 019 0.07 027 039

Intersection Summary

Area Type: Other

Cycle Length: 55

Actuated Cycle Length: 55

Offset: 22 (40%), Referenced to phase 2:EBTL, Start of Green

Natural Cycle: 40

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.44

Intersection Signal Delay: 6.0 Intersection LOS: A

Intersection Capacity Utilization 47.4% ICU Level of Service A

Analysis Period (min) 15

EX am 03/23/2020 Synchro 8 Report
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Lanes, Volumes, Timings
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HCM 2010 Signalized Intersection Summary

3: Site/Malin & Rt 30 03/25/2020
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI S s iy ul
Traffic Volume (veh/h) 199 723 7 8 358 30 2 2 10 57 4 151
Future Volume (veh/h) 199 723 7 8 358 30 2 2 10 57 4 151
Number 5 2 12 1 6 16 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Adj Sat Flow, veh/h/In 1791 1747 1881 1023 1734 1791 1891 1255 1891 1746 1683 1695
Adj Flow Rate, veh/h 219 795 8 9 393 33 2 2 11 63 4 166
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 1
Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091
Percent Heavy Veh, % 1 3 3 75 3 3 0 0 0 0 0 3
Cap, veh/h 718 2205 22 346 2016 169 84 38 130 333 17 235
Arrive On Green 065 065 065 065 065 065 016 016 016 016 016 0.16
Sat Flow, veh/h 972 3367 34 391 3078 257 58 232 797 1263 104 1441
Grp Volume(v), veh/h 219 392 411 9 209 217 15 0 0 67 0 166
Grp Sat Flow(s),veh/h/In 972 1660 1741 391 1647 1688 1087 0 0 1367 0 1441
Q Serve(g_s), s 6.3 5.9 5.9 0.6 2.8 2.8 0.0 0.0 0.0 1.6 0.0 6.0
Cycle Q Clear(g_c), s 9.1 5.9 5.9 6.5 2.8 2.8 0.6 0.0 0.0 2.3 0.0 6.0
Prop In Lane 1.00 0.02 1.00 015 0.13 073 094 1.00
Lane Grp Cap(c), veh/h 718 1087 1140 346 1079 1106 252 0 0 350 0 235
VIC Ratio(X) 030 036 03 003 019 020 006 000 000 019 000 071
Avail Cap(c_a), veh/h 718 1087 1140 346 1079 1106 290 0 0 400 0 288
HCM Platoon Ratio 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Upstream Filter(l) 100 100 1.00 100 100 100 1.00 000 000 1.00 000 1.00
Uniform Delay (d), s/veh 5.6 4.3 4.3 5.7 3.8 38 195 0.0 00 202 00 218
Incr Delay (d2), siveh 11 0.9 0.9 0.1 0.4 0.4 0.1 0.0 0.0 0.3 0.0 5.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 33 5.2 5.4 0.1 2.4 25 0.4 0.0 0.0 17 0.0 4.9
LnGrp Delay(d),s/veh 6.6 5.2 5.2 5.9 4.2 42 196 0.0 00 204 00 276
LnGrp LOS A A A A A A B C C
Approach Vol, veh/h 1022 435 15 233
Approach Delay, s/veh 55 4.2 19.6 25.6
Approach LOS A A B ©
Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 41.0 14.0 41.0 14.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 33.0 10.0 33.0 10.0
Max Q Clear Time (g_c+l1), s 11.6 2.6 9.0 8.0
Green Ext Time (p_c), s 6.2 0.0 2.4 0.2
Intersection Summary
HCM 2010 Ctrl Delay 8.0
HCM 2010 LOS A
EX am 03/23/2020 Synchro 8 Report
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Lanes, Volumes, Timings

3: Site/Malin & Rt 30 03/25/2020
A ey ¢ ANt 2 M4

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

Lane Configurations LI 5 LI S s iy ul

Traffic Volume (vph) 98 477 0 4 701 121 7 12 9 103 4 212

Future Volume (vph) 98 477 0 4 701 121 7 12 9 103 4 212

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800

Lane Width (ft) 12 11 16 12 11 11 14 14 14 12 12 12

Grade (%) -1% 1% -2% 3%

Storage Length (ft) 150 0 150 0 0 0 0 100

Storage Lanes 1 0 1 0 0 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 09 09 100 095 09 100 100 100 1.00 1.00 1.00

Frt 0.978 0.958 0.850

Flt Protected 0.950 0.950 0.988 0.954

Satd. Flow (prot) 1719 3290 0 1361 3185 0 0 1615 0 0 1646 1492

Flt Permitted 0.307 0.468 0.920 0.712

Satd. Flow (perm) 555 3290 0 671 3185 0 0 1504 0 0 1229 1492

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 48 9 167

Link Speed (mph) 35 45 30 30

Link Distance (ft) 1000 1458 537 972

Travel Time () 19.5 22.1 12.2 22.1

Peak Hour Factor 095 095 09 09 09 095 09 095 095 095 095 095

Heavy Vehicles (%) 0% 1% 0%  25% 1% 1%  14% 0%  33% 1%  50% 1%

Adj. Flow (vph) 103 502 0 4 738 127 7 13 9 108 4 223

Shared Lane Traffic (%)

Lane Group Flow (vph) 103 502 0 4 865 0 0 29 0 0 112 223

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 107 111 090 108 113 113 097 097 097 1.09 1.09 1.09

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 2 1 2 1

Detector Template Left  Thru Left  Thru Left  Thru Left  Thru Right

Leading Detector (ft) 20 100 20 100 20 100 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6 20

Detector 1 Type CH+Ex CI+Ex CH+Ex CI+Ex CHEx CI+Ex CH+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type CIH+EX CIH+EX CIH+EX CIH+EX

Detector 2 Channel

Detector 2 Extend (S) 0.0 0.0 0.0 0.0

EX pm 03/23/2020 Synchro 8 Report
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Lanes, Volumes, Timings

3: Site/Malin & Rt 30 03/25/2020
A ey ¢ ANt 2 M4

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

Turn Type Perm NA Perm NA Perm NA Perm NA  Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8 8

Detector Phase 2 2 6 6 4 4 8 8 8

Switch Phase

Minimum Initial (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 220 220 220 220 16.0  16.0 160 160 16.0

Total Split (s) 36.0 360 36.0 360 240 240 240 240 240

Total Split (%) 60.0% 60.0% 60.0% 60.0% 40.0% 40.0% 40.0% 40.0% 40.0%

Maximum Green (S) 300 300 300 300 180  18.0 180 180 180

Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode C-Max C-Max Max Max None  None None None None

Act Effct Green (s) 381 381 381 381 11.9 119 119

Actuated g/C Ratio 064 0.64 064 0.64 0.20 020 020

vlc Ratio 029 024 001 042 0.10 046 0.2

Control Delay 9.2 5.7 5.8 6.6 14.4 263 108

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 9.2 5.7 5.8 6.6 14.4 263 108

LOS A A A A B © B

Approach Delay 6.3 6.6 14.4 16.0

Approach LOS A A B B

Queue Length 50th (ft) 14 34 0 63 6 36 17

Queue Length 95th (ft) 50 71 4 127 21 69 60

Internal Link Dist (ft) 920 1378 457 892

Turn Bay Length (ft) 150 150 100

Base Capacity (vph) 352 2091 426 2042 482 389 586

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 029 024 001 042 0.06 029 038

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 60

Offset: 57 (95%), Referenced to phase 2:EBTL, Start of Green

Natural Cycle: 40

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.52

Intersection Signal Delay: 8.3 Intersection LOS: A

Intersection Capacity Utilization 55.7% ICU Level of Service B

Analysis Period (min) 15
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Lanes, Volumes, Timings
3: Site/Malin & Rt 30
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HCM 2010 Signalized Intersection Summary

3: Site/Malin & Rt 30 03/25/2020
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI S s iy ul
Traffic Volume (veh/h) 98 477 0 4 701 121 7 12 9 103 4 212
Future Volume (veh/h) 98 477 0 4 701 121 7 12 9 103 4 212
Number 5 2 12 1 6 16 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Adj Sat Flow, veh/h/In 1809 1791 1881 1433 1773 1791 1891 1664 1891 1773 1726 1755
Adj Flow Rate, veh/h 103 502 0 4 738 127 7 13 9 108 4 223
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 1
Peak Hour Factor 095 095 09 09 09 095 09 095 095 095 095 095
Percent Heavy Veh, % 0 1 1 25 1 1 0 0 0 50 50 1
Cap, veh/h 442 2120 0 524 1791 308 117 172 96 397 12 314
Arrive On Green 062 062 000 062 062 062 021 021 021 021 021 021
Sat Flow, veh/h 653 3493 0 725 2876 495 200 818 458 1325 59 1492
Grp Volume(v), veh/h 103 502 0 4 432 433 29 0 0 112 0 223
Grp Sat Flow(s),veh/h/In 653 1702 0 725 1685 1686 1476 0 0 1384 0 1492
Q Serve(g_s), s 5.7 39 0.0 0.1 7.8 7.8 0.0 0.0 0.0 31 0.0 8.3
Cycle Q Clear(g_c), s 135 39 0.0 4.1 7.8 7.8 0.9 0.0 0.0 4.0 0.0 8.3
Prop In Lane 1.00 0.00 1.00 029 024 031 0.96 1.00
Lane Grp Cap(c), veh/h 442 2120 0 524 1049 1050 385 0 0 409 0 314
VIC Ratio(X) 023 024 000 001 041 041 008 000 000 027 000 071
Avail Cap(c_a), veh/h 442 2120 0 524 1049 1050 534 0 0 554 0 473
HCM Platoon Ratio 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Upstream Filter(l) 100 100 000 100 100 100 1.00 000 000 1.00 000 1.00
Uniform Delay (d), s/veh 9.2 5.0 0.0 5.9 5.7 57 191 0.0 00 202 00 220
Incr Delay (d2), siveh 12 0.3 0.0 0.0 12 12 0.1 0.0 0.0 0.4 0.0 3.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 2.1 34 0.0 0.1 7.1 7.1 0.7 0.0 0.0 2.9 0.0 6.6
LnGrp Delay(d),s/veh 10.4 5.3 0.0 5.9 6.9 69 19.1 0.0 00 20.6 00 250
LnGrp LOS B A A A A B C C
Approach Vol, veh/h 605 869 29 335
Approach Delay, s/veh 6.1 6.9 19.1 235
Approach LOS A A B ©
Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 42.4 17.6 42.4 17.6
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 30.0 18.0 30.0 18.0
Max Q Clear Time (g_c+l1), s 16.0 2.9 10.3 10.8
Green Ext Time (p_c), s 35 0.1 5.0 0.8
Intersection Summary
HCM 2010 Ctrl Delay 9.9
HCM 2010 LOS A
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Lanes, Volumes, Timings

3: Site/Malin & Rt 30 03/25/2020
A ey ¢ ANt 2 M4

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

Lane Configurations LI 5 LI S s iy ul

Traffic Volume (vph) 209 760 7 8 376 32 2 2 10 60 4 159

Future Volume (vph) 209 760 7 8 376 32 2 2 10 60 4 159

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800

Lane Width (ft) 12 11 16 12 11 11 14 14 14 12 12 12

Grade (%) -1% 1% -2% 6%

Storage Length (ft) 150 0 150 0 0 0 0 100

Storage Lanes 1 0 1 0 0 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 09 09 100 095 09 100 100 100 1.00 1.00 1.00

Frt 0.999 0.988 0.901 0.850

Flt Protected 0.950 0.950 0.993 0.955

Satd. Flow (prot) 1702 3207 0 972 3146 0 0 1152 0 0 1607 1441

Flt Permitted 0.493 0.326 0.950 0.727

Satd. Flow (perm) 883 3207 0 334 3146 0 0 1102 0 0 1223 1441

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 3 30 11 175

Link Speed (mph) 35 45 30 30

Link Distance (ft) 1000 1458 537 972

Travel Time () 19.5 22.1 12.2 22.1

Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091

Heavy Vehicles (%) 1% 3% 5% 75% 3% 7%  50% 0%  60% 4% 0% 3%

Adj. Flow (vph) 230 835 8 9 413 35 2 2 11 66 4 175

Shared Lane Traffic (%)

Lane Group Flow (vph) 230 843 0 9 448 0 0 15 0 0 70 175

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 107 111 090 108 113 113 097 097 097 111 111 111

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 2 1 2 1

Detector Template Left  Thru Left  Thru Left  Thru Left  Thru Right

Leading Detector (ft) 20 100 20 100 20 100 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6 20

Detector 1 Type CH+Ex CI+Ex CH+Ex CI+Ex CHEx CI+Ex CH+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type CIH+EX CIH+EX CIH+EX CIH+EX

Detector 2 Channel

Detector 2 Extend (S) 0.0 0.0 0.0 0.0
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Lanes, Volumes, Timings

3: Site/Malin & Rt 30 03/25/2020
A ey ¢ ANt 2 M4

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

Turn Type Perm NA Perm NA Perm NA Perm NA  Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8 8

Detector Phase 2 2 6 6 4 4 8 8 8

Switch Phase

Minimum Initial (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 220 220 220 220 16.0  16.0 160 160 16.0

Total Split (s) 39.0 390 390 390 16.0  16.0 160 160 16.0

Total Split (%) 70.9% 70.9% 70.9% 70.9% 29.1% 29.1% 29.1% 29.1% 29.1%

Maximum Green (S) 330 330 330 330 100  10.0 100 100 10.0

Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode C-Max C-Max Max Max None  None None None None

Act Effct Green (s) 39.1 391 39.1 391 9.2 9.2 9.2

Actuated g/C Ratio 071 071 071 071 0.17 017 017

vlc Ratio 037 037 004 020 0.08 034 045

Control Delay 7.0 5.0 4.6 39 13.1 24.5 8.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 7.0 5.0 4.6 39 13.1 24.5 8.1

LOS A A A A B © A

Approach Delay 5.4 3.9 13.1 12.8

Approach LOS A A B B

Queue Length 50th (ft) 29 55 1 23 1 20 0

Queue Length 95th (ft) 73 92 5 43 14 50 41

Internal Link Dist (ft) 920 1378 457 892

Turn Bay Length (ft) 150 150 100

Base Capacity (vph) 628 2283 237 2247 229 244 428

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 037 037 004 020 0.07 029 041

Intersection Summary

Area Type: Other

Cycle Length: 55

Actuated Cycle Length: 55

Offset: 22 (40%), Referenced to phase 2:EBTL, Start of Green

Natural Cycle: 40

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.45

Intersection Signal Delay: 6.1 Intersection LOS: A

Intersection Capacity Utilization 48.6% ICU Level of Service A

Analysis Period (min) 15
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HCM 2010 Signalized Intersection Summary

3: Site/Malin & Rt 30 03/25/2020
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI S s iy ul
Traffic Volume (veh/h) 209 760 7 8 376 32 2 2 10 60 4 159
Future Volume (veh/h) 209 760 7 8 376 32 2 2 10 60 4 159
Number 5 2 12 1 6 16 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Adj Sat Flow, veh/h/In 1791 1748 1881 1023 1734 1791 1891 1255 1891 1746 1683 1695
Adj Flow Rate, veh/h 230 835 8 9 413 35 2 2 11 66 4 175
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 1
Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091
Percent Heavy Veh, % 1 3 3 75 3 3 0 0 0 0 0 3
Cap, veh/h 697 2186 21 332 1995 168 84 40 135 342 17 244
Arrive On Green 065 065 065 065 065 065 017 017 017 017 017 0.17
Sat Flow, veh/h 952 3370 32 377 3075 260 57 233 798 1266 99 1441
Grp Volume(v), veh/h 230 411 432 9 220 228 15 0 0 70 0 175
Grp Sat Flow(s),veh/h/In 952 1660 1742 377 1647 1688 1088 0 0 1365 0 1441
Q Serve(g_s), s 7.1 6.4 6.4 0.6 3.0 3.0 0.0 0.0 0.0 1.7 0.0 6.3
Cycle Q Clear(g_c), s 10.1 6.4 6.4 7.0 3.0 3.0 0.6 0.0 0.0 2.4 0.0 6.3
Prop In Lane 1.00 0.02 1.00 015 0.13 073 094 1.00
Lane Grp Cap(c), veh/h 697 1077 1130 332 1069 1095 258 0 0 358 0 244
VIC Ratio(X) 033 038 038 003 021 021 006 000 000 020 000 0.72
Avail Cap(c_a), veh/h 697 1077 1130 332 1069 1095 291 0 0 400 0 288
HCM Platoon Ratio 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Upstream Filter(l) 100 100 1.00 100 100 100 1.00 000 000 1.00 000 1.00
Uniform Delay (d), s/veh 6.0 45 45 6.1 39 39 192 0.0 00 199 00 216
Incr Delay (d2), siveh 13 1.0 1.0 0.2 0.4 0.4 0.1 0.0 0.0 0.3 0.0 6.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 3.8 5.7 5.9 0.1 2.7 2.7 0.4 0.0 0.0 17 0.0 5.3
LnGrp Delay(d),s/veh 7.2 5.5 5.5 6.3 4.4 44 193 0.0 00 202 00 284
LnGrp LOS A A A A A A B C C
Approach Vol, veh/h 1073 457 15 245
Approach Delay, s/veh 5.9 4.4 19.3 26.1
Approach LOS A A B ©
Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 40.7 14.3 40.7 14.3
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 33.0 10.0 33.0 10.0
Max Q Clear Time (g_c+l1), s 12.6 2.6 9.5 8.3
Green Ext Time (p_c), s 6.5 0.0 2.5 0.2
Intersection Summary
HCM 2010 Ctrl Delay 8.4
HCM 2010 LOS A
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Lanes, Volumes, Timings

3: Site/Malin & Rt 30 03/25/2020
A ey ¢ ANt 2 M4

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

Lane Configurations LI 5 LI S s iy ul

Traffic Volume (vph) 103 501 0 4 737 127 7 12 9 108 4 223

Future Volume (vph) 103 501 0 4 737 127 7 12 9 108 4 223

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800

Lane Width (ft) 12 11 16 12 11 11 14 14 14 12 12 12

Grade (%) -1% 1% -2% 3%

Storage Length (ft) 150 0 150 0 0 0 0 100

Storage Lanes 1 0 1 0 0 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 09 09 100 095 09 100 100 100 1.00 1.00 1.00

Frt 0.978 0.958 0.850

Flt Protected 0.950 0.950 0.988 0.954

Satd. Flow (prot) 1719 3290 0 1361 3185 0 0 1615 0 0 1648 1492

Flt Permitted 0.288 0.456 0.919 0.712

Satd. Flow (perm) 521 3290 0 653 3185 0 0 1503 0 0 1230 1492

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 48 9 151

Link Speed (mph) 35 45 30 30

Link Distance (ft) 1000 1458 537 972

Travel Time () 19.5 22.1 12.2 22.1

Peak Hour Factor 095 095 09 09 09 095 09 095 095 095 095 095

Heavy Vehicles (%) 0% 1% 0%  25% 1% 1%  14% 0%  33% 1%  50% 1%

Adj. Flow (vph) 108 527 0 4 776 134 7 13 9 114 4 235

Shared Lane Traffic (%)

Lane Group Flow (vph) 108 527 0 4 910 0 0 29 0 0 118 235

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 107 111 090 108 113 113 097 097 097 1.09 1.09 1.09

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 2 1 2 1

Detector Template Left  Thru Left  Thru Left  Thru Left  Thru Right

Leading Detector (ft) 20 100 20 100 20 100 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6 20

Detector 1 Type CH+Ex CI+Ex CH+Ex CI+Ex CHEx CI+Ex CH+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type CIH+EX CIH+EX CIH+EX CIH+EX

Detector 2 Channel

Detector 2 Extend (S) 0.0 0.0 0.0 0.0
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Lanes, Volumes, Timings

3: Site/Malin & Rt 30 03/25/2020
A ey ¢ ANt 2 M4

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

Turn Type Perm NA Perm NA Perm NA Perm NA  Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8 8

Detector Phase 2 2 6 6 4 4 8 8 8

Switch Phase

Minimum Initial (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 220 220 220 220 16.0  16.0 160 160 16.0

Total Split (s) 36.0 360 36.0 360 240 240 240 240 240

Total Split (%) 60.0% 60.0% 60.0% 60.0% 40.0% 40.0% 40.0% 40.0% 40.0%

Maximum Green (S) 300 300 300 300 180  18.0 180 180 180

Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode C-Max C-Max Max Max None  None None None None

Act Effct Green (s) 379 379 379 379 12.1 121 121

Actuated g/C Ratio 063 0.63 063 0.63 0.20 020 020

vlc Ratio 033 025 001 045 0.09 048 0.6

Control Delay 10.3 6.0 6.0 7.0 14.1 263 131

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 10.3 6.0 6.0 7.0 14.1 263 131

LOS B A A A B © B

Approach Delay 6.7 7.0 14.1 17.5

Approach LOS A A B B

Queue Length 50th (ft) 15 36 0 68 6 38 26

Queue Length 95th (ft) 56 75 4 138 21 71 72

Internal Link Dist (ft) 920 1378 457 892

Turn Bay Length (ft) 150 150 100

Base Capacity (vph) 328 2075 412 2027 482 389 575

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 033 025 001 045 0.06 030 041

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 60

Offset: 57 (95%), Referenced to phase 2:EBTL, Start of Green

Natural Cycle: 40

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.56

Intersection Signal Delay: 8.9 Intersection LOS: A

Intersection Capacity Utilization 57.5% ICU Level of Service B

Analysis Period (min) 15
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HCM 2010 Signalized Intersection Summary

3: Site/Malin & Rt 30 03/25/2020
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI S s iy ul
Traffic Volume (veh/h) 103 501 0 4 737 127 7 12 9 108 4 223
Future Volume (veh/h) 103 501 0 4 737 127 7 12 9 108 4 223
Number 5 2 12 1 6 16 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Adj Sat Flow, veh/h/In 1809 1791 1881 1433 1773 1791 1891 1664 1891 1773 1727 1755
Adj Flow Rate, veh/h 108 527 0 4 776 134 7 13 9 114 4 235
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 1
Peak Hour Factor 095 095 09 09 09 095 09 095 095 095 095 095
Percent Heavy Veh, % 0 1 1 25 1 1 0 0 0 50 50 1
Cap, veh/h 416 2093 0 506 1768 305 119 177 100 408 12 326
Arrive On Green 062 062 000 062 062 062 022 022 022 022 022 022
Sat Flow, veh/h 626 3493 0 708 2874 496 202 813 457 1328 56 1492
Grp Volume(v), veh/h 108 527 0 4 455 455 29 0 0 118 0 235
Grp Sat Flow(s),veh/h/In 626 1702 0 708 1685 1686 1472 0 0 1384 0 1492
Q Serve(g_s), s 6.6 4.2 0.0 0.2 8.5 8.5 0.0 0.0 0.0 34 0.0 8.8
Cycle Q Clear(g_c), s 15.1 4.2 0.0 4.4 8.5 8.5 0.9 0.0 0.0 4.2 0.0 8.8
Prop In Lane 1.00 0.00 1.00 029 024 031 097 1.00
Lane Grp Cap(c), veh/h 416 2093 0 506 1036 1037 396 0 0 420 0 326
VIC Ratio(X) 026 025 000 001 044 044 007 000 000 028 000 0.72
Avail Cap(c_a), veh/h 416 2093 0 506 1036 1037 533 0 0 554 0 473
HCM Platoon Ratio 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Upstream Filter(l) 100 100 000 100 100 100 1.00 000 000 1.00 000 1.00
Uniform Delay (d), s/veh 10.1 5.3 0.0 6.3 6.1 6.1 187 0.0 00 199 00 218
Incr Delay (d2), siveh 15 0.3 0.0 0.0 1.4 14 0.1 0.0 0.0 0.4 0.0 3.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 2.4 3.7 0.0 0.1 7.7 7.7 0.7 0.0 0.0 31 0.0 7.0
LnGrp Delay(d),s/veh 11.6 5.5 0.0 6.3 7.4 74 1838 0.0 00 203 00 2438
LnGrp LOS B A A A A B C C
Approach Vol, veh/h 635 914 29 353
Approach Delay, s/veh 6.6 7.4 18.8 233
Approach LOS A A B ©
Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 41.9 18.1 41.9 18.1
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 30.0 18.0 30.0 18.0
Max Q Clear Time (g_c+l1), s 17.6 2.9 11.0 11.3
Green Ext Time (p_c), s 35 0.1 5.2 0.8
Intersection Summary
HCM 2010 Ctrl Delay 10.2
HCM 2010 LOS B
FNB pm 03/23/2020 Synchro 8 Report
Page 4

73



Lanes, Volumes, Timings

3: Malin S/Malin & Rt 30 03/25/2020
A ey ¢ ANt 2 M4

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

Lane Configurations LI 5 LI S s iy ul

Traffic Volume (vph) 209 760 8 14 376 32 7 12 29 60 7 159

Future Volume (vph) 209 760 8 14 376 32 7 12 29 60 7 159

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800

Lane Width (ft) 12 11 16 12 11 11 14 14 14 12 12 12

Grade (%) -1% 1% -2% 6%

Storage Length (ft) 150 0 150 0 0 0 0 100

Storage Lanes 1 0 1 0 0 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 09 09 100 095 09 100 100 100 1.00 1.00 1.00

Frt 0.998 0.988 0.918 0.850

Flt Protected 0.950 0.950 0.993 0.957

Satd. Flow (prot) 1702 3201 0 972 3146 0 0 1230 0 0 1613 1441

Flt Permitted 0.493 0.326 0.937 0.711

Satd. Flow (perm) 883 3201 0 334 3146 0 0 1160 0 0 1199 1441

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 4 30 32 175

Link Speed (mph) 35 45 30 30

Link Distance (ft) 1000 1458 408 972

Travel Time () 19.5 22.1 9.3 22.1

Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091

Heavy Vehicles (%) 1% 3% 5% 75% 3% 7%  50% 0%  60% 4% 0% 3%

Adj. Flow (vph) 230 835 9 15 413 35 8 13 32 66 8 175

Shared Lane Traffic (%)

Lane Group Flow (vph) 230 844 0 15 448 0 0 53 0 0 74 175

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 107 111 090 108 113 113 097 097 097 111 111 111

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 2 1 2 1

Detector Template Left  Thru Left  Thru Left  Thru Left  Thru Right

Leading Detector (ft) 20 100 20 100 20 100 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6 20

Detector 1 Type CH+Ex CI+Ex CH+Ex CI+Ex CHEx CI+Ex CH+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type CIH+EX CIH+EX CIH+EX CIH+EX

Detector 2 Channel

Detector 2 Extend (S) 0.0 0.0 0.0 0.0
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Lanes, Volumes, Timings

3: Malin S/Malin & Rt 30 03/25/2020
A ey ¢ ANt 2 M4

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

Turn Type Perm NA Perm NA Perm NA Perm NA  Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8 8

Detector Phase 2 2 6 6 4 4 8 8 8

Switch Phase

Minimum Initial (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 220 220 220 220 16.0  16.0 160 160 16.0

Total Split (s) 39.0 390 390 390 16.0  16.0 160 160 16.0

Total Split (%) 70.9% 70.9% 70.9% 70.9% 29.1% 29.1% 29.1% 29.1% 29.1%

Maximum Green (S) 330 330 330 330 100  10.0 100 100 10.0

Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode C-Max C-Max Max Max None  None None None None

Act Effct Green (s) 39.0 390 39.0 390 9.3 9.3 9.3

Actuated g/C Ratio 071 071 071 071 0.17 017 017

vlc Ratio 037 037 0.06 0.20 0.24 037 045

Control Delay 7.1 51 5.0 4.0 13.7 25.1 8.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 7.1 51 5.0 4.0 13.7 25.1 8.0

LOS A A A A B © A

Approach Delay 55 4.0 13.7 13.1

Approach LOS A A B B

Queue Length 50th (ft) 30 57 2 24 6 22 0

Queue Length 95th (ft) 73 92 8 43 30 52 41

Internal Link Dist (ft) 920 1378 328 892

Turn Bay Length (ft) 150 150 100

Base Capacity (vph) 626 2273 237 2241 257 239 428

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 037 037 006 0.20 0.21 031 041

Intersection Summary

Area Type: Other

Cycle Length: 55

Actuated Cycle Length: 55

Offset: 22 (40%), Referenced to phase 2:EBTL, Start of Green

Natural Cycle: 40

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.45

Intersection Signal Delay: 6.4 Intersection LOS: A

Intersection Capacity Utilization 48.8% ICU Level of Service A

Analysis Period (min) 15
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HCM 2010 Signalized Intersection Summary

3: Malin S/Malin & Rt 30 03/25/2020
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI S s iy ul
Traffic Volume (veh/h) 209 760 8 14 376 32 7 12 29 60 7 159
Future Volume (veh/h) 209 760 8 14 376 32 7 12 29 60 7 159
Number 5 2 12 1 6 16 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Adj Sat Flow, veh/h/In 1791 1747 1881 1023 1734 1791 1891 1315 1891 1746 1686 1695
Adj Flow Rate, veh/h 230 835 9 15 413 35 8 13 32 66 8 175
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 1
Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091
Percent Heavy Veh, % 1 3 3 75 3 3 0 0 0 0 0 3
Cap, veh/h 696 2178 23 331 1991 168 90 63 119 330 32 246
Arrive On Green 065 065 065 065 065 065 017 017 017 017 017 0.17
Sat Flow, veh/h 952 3363 36 377 3075 260 85 372 696 1205 190 1441
Grp Volume(v), veh/h 230 412 432 15 220 228 53 0 0 74 0 175
Grp Sat Flow(s),veh/h/In 952 1659 1740 377 1647 1688 1152 0 0 1395 0 1441
Q Serve(g_s), s 7.1 6.4 6.4 11 3.0 3.0 0.0 0.0 0.0 0.1 0.0 6.3
Cycle Q Clear(g_c), s 10.1 6.4 6.4 75 3.0 3.0 2.1 0.0 0.0 2.2 0.0 6.3
Prop In Lane 1.00 0.02 1.00 015 0.15 060 0.89 1.00
Lane Grp Cap(c), veh/h 696 1074 1127 331 1066 1093 272 0 0 362 0 246
VIC Ratio(X) 033 038 038 005 021 021 019 000 000 020 000 071
Avail Cap(c_a), veh/h 696 1074 1127 331 1066 1093 305 0 0 401 0 288
HCM Platoon Ratio 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Upstream Filter(l) 100 100 1.00 100 100 100 1.00 000 000 1.00 000 1.00
Uniform Delay (d), s/veh 6.0 45 45 6.3 39 39 1938 0.0 00 198 00 215
Incr Delay (d2), siveh 13 1.0 1.0 0.3 0.4 0.4 0.3 0.0 0.0 0.3 0.0 6.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 3.8 5.7 6.0 0.2 2.7 2.7 13 0.0 0.0 18 0.0 5.3
LnGrp Delay(d),s/veh 7.3 5.6 5.5 6.6 4.4 44 201 0.0 00 201 00 281
LnGrp LOS A A A A A A C C C
Approach Vol, veh/h 1074 463 53 249
Approach Delay, s/veh 5.9 45 20.1 25.7
Approach LOS A A © ©
Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 40.6 14.4 40.6 14.4
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 33.0 10.0 33.0 10.0
Max Q Clear Time (g_c+l1), s 12.6 4.1 10.0 8.3
Green Ext Time (p_c), s 6.5 0.1 2.6 0.2
Intersection Summary
HCM 2010 Ctrl Delay 8.6
HCM 2010 LOS A
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Lanes, Volumes, Timings

2: Malin S & Site 03/25/2020
v St o2

Lane Group WBL WBR NBT NBR SBL  SBT

Lane Configurations L Ts iy

Traffic Volume (vph) 0 34 14 0 10 19

Future Volume (vph) 0 34 14 0 10 19

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800

Grade (%) 0% -2% 0%

Lane Util. Factor 100 100 1.00 1.00 100 1.00

Frt 0.865

Flt Protected 0.983

Satd. Flow (prot) 1557 0 1818 0 0 1769

FIt Permitted 0.983

Satd. Flow (perm) 1557 0 1818 0 0 1769

Link Speed (mph) 30 30 30

Link Distance (ft) 184 129 408

Travel Time (s) 4.2 2.9 9.3

Peak Hour Factor 091 091 091 091 091 091

Adj. Flow (vph) 0 37 15 0 11 21

Shared Lane Traffic (%)

Lane Group Flow (vph) 37 0 15 0 0 32

Enter Blocked Intersection No No No No No No

Lane Alignment Left  Right Left  Right Left Left

Median Width(ft) 12 0 0

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 107 107 106 106 107 107

Turning Speed (mph) 15 9 9 15

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 18.3% ICU Level of Service A

Analysis Period (min) 15
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HCM 2010 TWSC

2: Malin S & Site 03/25/2020
Intersection
Int Delay, siveh 4.7
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L Ts 4
Traffic Vol, veh/h 0 34 14 0 10 19
Future Vol, veh/h 0 34 14 0 10 19
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 - -2 - - 0
Peak Hour Factor 99 91 91 91 91 91
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 37 15 0 11 21
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 58 15 0 0 15 0
Stage 1 15 - - - - -
Stage 2 43 - - - -
Critical Hdwy 6.4 6.2 - - 41
Critical Hdwy Stg 1 5.4 - - - -
Critical Hdwy Stg 2 5.4 - - - -
Follow-up Hdwy 35 33 - - 22
Pot Cap-1 Maneuver 954 1070 - - 1616
Stage 1 1013 - - - -
Stage 2 985
Platoon blocked, % - -
Mov Cap-1 Maneuver 947 1070 - - 1616
Mov Cap-2 Maneuver 947 - - - -
Stage 1 1006
Stage 2 985
Approach WB NB SB
HCM Control Delay,s 8.5 0 2.5
HCM LOS A
Minor Lane/Major Mvmt NBT NBRWBLnl SBL SBT
Capacity (veh/h) - 1070 1616
HCM Lane V/C Ratio - 0.035 0.007 -
HCM Control Delay (s) 85 7.2 0
HCM Lane LOS A A A
HCM 95th 9%tile Q(veh) 0.1 0
FB am 03/23/2020 Synchro 8 Report
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Lanes, Volumes, Timings

3: Malin S/Malin & Rt 30 09/21/2020
A ey ¢ ANt 2 M4

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

Lane Configurations LI 5 LI S s iy ul

Traffic Volume (vph) 209 760 8 14 376 32 7 12 29 60 7 159

Future Volume (vph) 209 760 8 14 376 32 7 12 29 60 7 159

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800

Lane Width (ft) 12 11 16 12 11 11 14 14 14 12 12 12

Grade (%) -1% 1% -2% 6%

Storage Length (ft) 150 0 150 0 0 0 0 100

Storage Lanes 1 0 1 0 0 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 09 09 100 095 09 100 100 100 1.00 1.00 1.00

Frt 0.998 0.988 0.918 0.850

Flt Protected 0.950 0.950 0.993 0.957

Satd. Flow (prot) 1702 3201 0 972 3146 0 0 1230 0 0 1613 1441

Flt Permitted 0.493 0.292 0.993 0.957

Satd. Flow (perm) 883 3201 0 299 3146 0 0 1230 0 0 1613 1441

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 2 20 32 175

Link Speed (mph) 35 45 30 30

Link Distance (ft) 1000 1458 408 972

Travel Time () 19.5 22.1 9.3 22.1

Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091

Heavy Vehicles (%) 1% 3% 5% 75% 3% 7%  50% 0%  60% 4% 0% 3%

Adj. Flow (vph) 230 835 9 15 413 35 8 13 32 66 8 175

Shared Lane Traffic (%)

Lane Group Flow (vph) 230 844 0 15 448 0 0 53 0 0 74 175

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 107 111 090 108 113 113 097 097 097 111 111 111

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 2 1 2 1

Detector Template Left  Thru Left  Thru Left  Thru Left  Thru Right

Leading Detector (ft) 20 100 20 100 20 100 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6 20

Detector 1 Type CH+Ex CI+Ex CH+Ex CI+Ex CHEx CI+Ex CH+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type CIH+EX CIH+EX CIH+EX CIH+EX

Detector 2 Channel

Detector 2 Extend (S) 0.0 0.0 0.0 0.0
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Lanes, Volumes, Timings

3: Malin S/Malin & Rt 30 09/21/2020
A ey ¢ ANt 2 M4

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

Turn Type Perm NA Perm NA Split NA Split NA  Perm

Protected Phases 2 6 4 4 8 8

Permitted Phases 2 6 8

Detector Phase 2 2 6 6 4 4 8 8 8

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 220 220 220 220 16.0 16.0 160 160 16.0

Total Split (s) 340 340 340 340 11.0 110 150 150 150

Total Split (%) 56.7% 56.7% 56.7% 56.7% 18.3% 18.3% 25.0% 25.0% 25.0%

Maximum Green (s) 280 280 280 280 5.0 5.0 9.0 9.0 9.0

Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode C-Max C-Max Max Max None  None None None None

Act Effct Green (s) 347 347 347 347 6.0 8.7 8.7

Actuated g/C Ratio 058 0.58 058 0.58 0.10 014 014

vic Ratio 045 0.6 009 0.25 0.35 032 049

Control Delay 13.2 9.7 10.2 7.7 21.3 26.4 9.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 13.2 9.7 10.2 7.7 21.3 26.4 9.5

LOS B A B A © © A

Approach Delay 10.5 7.8 21.3 14.5

Approach LOS B A © B

Queue Length 50th (ft) 52 101 3 43 7 24 0

Queue Length 95th (ft) 117 151 13 71 36 57 46

Internal Link Dist (ft) 920 1378 328 892

Turn Bay Length (ft) 150 150 100

Base Capacity (vph) 511 1853 173 1828 151 268 386

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 045  0.46 009 0.25 0.35 028  0.45

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 60

Offset: 0 (0%), Referenced to phase 2:EBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.49

Intersection Signal Delay: 10.7 Intersection LOS: B

Intersection Capacity Utilization 48.8% ICU Level of Service A

Analysis Period (min) 15
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HCM 2010 Signalized Intersection Summary

3: Malin S/Malin & Rt 30 09/21/2020
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI S s iy ul
Traffic Volume (veh/h) 209 760 8 14 376 32 7 12 29 60 7 159
Future Volume (veh/h) 209 760 8 14 376 32 7 12 29 60 7 159
Number 5 2 12 1 6 16 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Adj Sat Flow, veh/h/In 1791 1747 1881 1023 1734 1791 1891 1315 1891 1746 1686 1695
Adj Flow Rate, veh/h 230 835 9 15 413 35 8 13 32 66 8 175
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 1
Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091
Percent Heavy Veh, % 1 3 3 75 3 3 0 0 0 0 0 3
Cap, veh/h 550 1764 19 258 1613 136 11 18 44 235 29 235
Arrive On Green 052 052 052 052 052 052 006 006 006 016 016 0.16
Sat Flow, veh/h 952 3363 36 377 3075 260 178 290 713 1439 174 1441
Grp Volume(v), veh/h 230 412 432 15 220 228 53 0 0 74 0 175
Grp Sat Flow(s),veh/h/In 952 1659 1740 377 1647 1688 1180 0 0 1614 0 1441
Q Serve(g_s), s 10.5 9.4 9.4 16 4.4 4.4 2.6 0.0 0.0 2.4 0.0 6.9
Cycle Q Clear(g_c), s 14.9 9.4 94 110 4.4 44 2.6 0.0 0.0 2.4 0.0 6.9
Prop In Lane 1.00 0.02 1.00 015 0.15 060 0.89 1.00
Lane Grp Cap(c), veh/h 550 870 913 258 864 885 73 0 0 264 0 235
VIC Ratio(X) 042 047 047 006 026 026 072 000 000 028 000 0.74
Avail Cap(c_a), veh/h 550 870 913 258 864 885 118 0 0 269 0 240
HCM Platoon Ratio 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Upstream Filter(l) 100 100 1.00 100 100 100 1.00 000 000 1.00 000 1.00
Uniform Delay (d), s/veh 11.9 9.0 9.0 125 7.8 78 276 0.0 00 220 00 239
Incr Delay (d2), siveh 2.3 18 18 0.4 0.7 07 126 0.0 0.0 0.6 00 116
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 5.6 8.2 8.5 0.3 3.8 4.0 2.0 0.0 0.0 2.0 0.0 6.3
LnGrp Delay(d),s/veh 143 109 108 129 8.5 85 402 0.0 00 226 00 355
LnGrp LOS B B B B A A D C D
Approach Vol, veh/h 1074 463 53 249
Approach Delay, s/veh 11.6 8.7 40.2 31.6
Approach LOS B A D ©
Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 36.5 8.7 36.5 14.8
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 28.0 5.0 28.0 9.0
Max Q Clear Time (g_c+l1), s 17.4 4.6 13.5 8.9
Green Ext Time (p_c), s 4.7 0.0 2.2 0.0
Intersection Summary
HCM 2010 Ctrl Delay 14.4
HCM 2010 LOS B
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Lanes, Volumes, Timings

3: Malin S/Malin & Rt 30 03/25/2020
A ey ¢ ANt 2 M4

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

Lane Configurations LI 5 LI S s iy ul

Traffic Volume (vph) 103 501 5 23 737 127 10 18 20 108 15 223

Future Volume (vph) 103 501 5 23 737 127 10 18 20 108 15 223

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800

Lane Width (ft) 12 11 16 12 11 11 14 14 14 12 12 12

Grade (%) -1% 1% -2% 3%

Storage Length (ft) 150 0 150 0 0 0 0 100

Storage Lanes 1 0 1 0 0 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 09 09 100 095 09 100 100 100 1.00 1.00 1.00

Frt 0.999 0.978 0.944 0.850

Flt Protected 0.950 0.950 0.989 0.958

Satd. Flow (prot) 1719 3287 0 1361 3185 0 0 1553 0 0 1587 1492

Flt Permitted 0.285 0.454 0.923 0.716

Satd. Flow (perm) 516 3287 0 650 3185 0 0 1449 0 0 1186 1492

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 2 48 21 151

Link Speed (mph) 35 45 30 30

Link Distance (ft) 1000 1458 404 972

Travel Time () 19.5 22.1 9.2 22.1

Peak Hour Factor 095 095 09 09 09 095 09 095 095 095 095 095

Heavy Vehicles (%) 0% 1% 0%  25% 1% 1%  14% 0%  33% 1%  50% 1%

Adj. Flow (vph) 108 527 5 24 776 134 11 19 21 114 16 235

Shared Lane Traffic (%)

Lane Group Flow (vph) 108 532 0 24 910 0 0 51 0 0 130 235

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 107 111 090 108 113 113 097 097 097 1.09 1.09 1.09

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 2 1 2 1

Detector Template Left  Thru Left  Thru Left  Thru Left  Thru Right

Leading Detector (ft) 20 100 20 100 20 100 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6 20

Detector 1 Type CH+Ex CI+Ex CH+Ex CI+Ex CHEx CI+Ex CH+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type CIH+EX CIH+EX CIH+EX CIH+EX

Detector 2 Channel

Detector 2 Extend (S) 0.0 0.0 0.0 0.0
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Lanes, Volumes, Timings

3: Malin S/Malin & Rt 30 03/25/2020
A ey ¢ ANt 2 M4

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

Turn Type Perm NA Perm NA Perm NA Perm NA  Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8 8

Detector Phase 2 2 6 6 4 4 8 8 8

Switch Phase

Minimum Initial (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 220 220 220 220 16.0  16.0 160 160 16.0

Total Split (s) 36.0 360 36.0 360 240 240 240 240 240

Total Split (%) 60.0% 60.0% 60.0% 60.0% 40.0% 40.0% 40.0% 40.0% 40.0%

Maximum Green (S) 300 300 300 300 180  18.0 180 180 180

Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode C-Max C-Max Max Max None  None None None None

Act Effct Green (s) 369 369 369 369 13.1 131 131

Actuated g/C Ratio 062 0.62 062 0.62 0.22 022 022

vlc Ratio 034 0.26 0.06 046 0.15 050 053

Control Delay 11.3 6.5 6.9 7.6 12.3 262 120

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 11.3 6.5 6.9 7.6 12.3 262 120

LOS B A A A B © B

Approach Delay 7.3 7.6 12.3 17.1

Approach LOS A A B B

Queue Length 50th (ft) 16 38 3 72 9 42 26

Queue Length 95th (ft) 59 80 14 145 28 76 69

Internal Link Dist (ft) 920 1378 324 892

Turn Bay Length (ft) 150 150 100

Base Capacity (vph) 317 2023 399 1978 473 375 575

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 034 026 0.06 046 0.11 035 041

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 60

Offset: 57 (95%), Referenced to phase 2:EBTL, Start of Green

Natural Cycle: 40

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.53

Intersection Signal Delay: 9.4 Intersection LOS: A

Intersection Capacity Utilization 58.1% ICU Level of Service B

Analysis Period (min) 15
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HCM 2010 Signalized Intersection Summary

3: Malin S/Malin & Rt 30 03/25/2020
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI S s iy ul
Traffic Volume (veh/h) 103 501 5 23 737 127 10 18 20 108 15 223
Future Volume (veh/h) 103 501 5 23 737 127 10 18 20 108 15 223
Number 5 2 12 1 6 16 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Adj Sat Flow, veh/h/In 1809 1791 1881 1433 1773 1791 1891 1621 1891 1773 1657 1755
Adj Flow Rate, veh/h 108 527 5 24 776 134 11 19 21 114 16 235
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 1
Peak Hour Factor 095 095 09 09 09 095 09 095 095 095 095 095
Percent Heavy Veh, % 0 1 1 25 1 1 0 0 0 50 50 1
Cap, veh/h 415 2122 20 504 1765 305 109 148 129 365 43 327
Arrive On Green 061 061 061 061 061 061 022 022 022 022 022 022
Sat Flow, veh/h 626 3454 33 705 2874 496 163 675 587 1153 197 1492
Grp Volume(v), veh/h 108 260 272 24 455 455 51 0 0 130 0 235
Grp Sat Flow(s),veh/h/In 626 1702 1785 705 1685 1686 1425 0 0 1350 0 1492
Q Serve(g_s), s 6.6 4.2 4.2 1.0 8.6 8.6 0.0 0.0 0.0 31 0.0 8.8
Cycle Q Clear(g_c), s 15.2 4.2 4.2 5.1 8.6 8.6 16 0.0 0.0 4.7 0.0 8.8
Prop In Lane 1.00 0.02 1.00 029 0.22 041 0.88 1.00
Lane Grp Cap(c), veh/h 415 1045 1097 504 1035 1035 385 0 0 408 0 327
VIC Ratio(X) 026 025 025 005 044 044 013 000 000 032 000 0.72
Avail Cap(c_a), veh/h 415 1045 1097 504 1035 1035 517 0 0 537 0 473
HCM Platoon Ratio 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Upstream Filter(l) 100 100 1.00 100 100 100 1.00 000 000 1.00 000 1.00
Uniform Delay (d), s/veh 10.1 5.3 5.3 6.4 6.1 6.1 189 0.0 00 201 00 217
Incr Delay (d2), siveh 15 0.6 0.5 0.2 1.4 14 0.2 0.0 0.0 0.4 0.0 3.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 2.4 3.8 4.0 0.4 7.7 7.7 13 0.0 0.0 34 0.0 6.9
LnGrp Delay(d),s/veh 11.6 5.8 5.8 6.6 75 75 191 0.0 00 205 00 247
LnGrp LOS B A A A A A B C C
Approach Vol, veh/h 640 934 51 365
Approach Delay, s/veh 6.8 7.4 19.1 23.2
Approach LOS A A B ©
Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 41.9 18.1 41.9 18.1
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 30.0 18.0 30.0 18.0
Max Q Clear Time (g_c+l1), s 17.7 3.6 11.1 11.3
Green Ext Time (p_c), s 3.3 0.1 5.4 0.9
Intersection Summary
HCM 2010 Ctrl Delay 10.4
HCM 2010 LOS B
FB pm 03/23/2020 Synchro 8 Report
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Lanes, Volumes, Timings

2: Malin S & Site 03/25/2020
v St o2

Lane Group WBL WBR NBT NBR SBL  SBT

Lane Configurations L Ts iy

Traffic Volume (vph) 0 20 28 0 35 8

Future Volume (vph) 0 20 28 0 35 8

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800

Grade (%) 0% -2% 0%

Lane Util. Factor 100 100 1.00 1.00 100 1.00

Frt 0.865

Flt Protected 0.961

Satd. Flow (prot) 1557 0 1818 0 0 1730

FIt Permitted 0.961

Satd. Flow (perm) 1557 0 1818 0 0 1730

Link Speed (mph) 30 30 30

Link Distance (ft) 206 133 404

Travel Time (s) 4.7 3.0 9.2

Peak Hour Factor 095 095 095 09 095 095

Adj. Flow (vph) 0 21 29 0 37 8

Shared Lane Traffic (%)

Lane Group Flow (vph) 21 0 29 0 0 45

Enter Blocked Intersection No No No No No No

Lane Alignment Left  Right Left  Right Left Left

Median Width(ft) 12 0 0

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 107 107 106 106 107 107

Turning Speed (mph) 15 9 9 15

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 19.2% ICU Level of Service A

Analysis Period (min) 15

FB pm 03/23/2020 Synchro 8 Report
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HCM 2010 TWSC

2: Malin S & Site 03/25/2020
Intersection
Int Delay, siveh 4.9
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L Ts 4
Traffic Vol, veh/h 0 20 28 0 35 8
Future Vol, veh/h 0 20 28 0 35 8
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 - -2 - - 0
Peak Hour Factor 9% 9 95 95 95 95
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 21 29 0 37 8
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 111 29 0 0 29 0

Stage 1 29 - - - - -

Stage 2 82 - - - -
Critical Hdwy 6.4 6.2 - - 43
Critical Hdwy Stg 1 5.4 - - - -
Critical Hdwy Stg 2 5.4 - - - -
Follow-up Hdwy 3 31 - - 3
Pot Cap-1 Maneuver 1031 1119 - - 1173

Stage 1 1163 - - - -

Stage 2 1098
Platoon blocked, % - -
Mov Cap-1 Maneuver 998 1119 - - 1173
Mov Cap-2 Maneuver 998 - - - -

Stage 1 1126

Stage 2 1098
Approach WB NB SB
HCM Control Delay,s 8.3 0 6.6
HCM LOS A
Minor Lane/Major Mvmt NBT NBRWBLnl SBL SBT
Capacity (veh/h) - - 1119 1173
HCM Lane V/C Ratio - - 0.019 0.031 -
HCM Control Delay (s) - - 83 82 0
HCM Lane LOS - - A A A
HCM 95th 9%tile Q(veh) - - 01 01 -
FB pm 03/23/2020 Synchro 8 Report
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Lanes, Volumes, Timings

3: Malin S/Malin & Rt 30 09/21/2020
A ey ¢ ANt 2 M4

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

Lane Configurations LI 5 LI S s iy ul

Traffic Volume (vph) 103 501 5 23 737 127 10 18 20 108 15 223

Future Volume (vph) 103 501 5 23 737 127 10 18 20 108 15 223

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800

Lane Width (ft) 12 11 16 12 11 11 14 14 14 12 12 12

Grade (%) -1% 1% -2% 3%

Storage Length (ft) 150 0 150 0 0 0 0 100

Storage Lanes 1 0 1 0 0 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 09 09 100 095 09 100 100 100 1.00 1.00 1.00

Frt 0.999 0.978 0.944 0.850

Flt Protected 0.950 0.950 0.989 0.958

Satd. Flow (prot) 1719 3287 0 1361 3185 0 0 1553 0 0 1587 1492

Flt Permitted 0.256 0.448 0.989 0.958

Satd. Flow (perm) 463 3287 0 642 3185 0 0 1553 0 0 1587 1492

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 2 42 21 235

Link Speed (mph) 35 45 30 30

Link Distance (ft) 1000 1458 404 972

Travel Time () 19.5 22.1 9.2 22.1

Peak Hour Factor 095 095 09 09 09 095 09 095 095 095 095 095

Heavy Vehicles (%) 0% 1% 0%  25% 1% 1%  14% 0%  33% 1%  50% 1%

Adj. Flow (vph) 108 527 5 24 776 134 11 19 21 114 16 235

Shared Lane Traffic (%)

Lane Group Flow (vph) 108 532 0 24 910 0 0 51 0 0 130 235

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 107 111 090 108 113 113 097 097 097 1.09 1.09 1.09

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 2 1 2 1

Detector Template Left  Thru Left  Thru Left  Thru Left  Thru Right

Leading Detector (ft) 20 100 20 100 20 100 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6 20

Detector 1 Type CH+Ex CI+Ex CH+Ex CI+Ex CHEx CI+Ex CH+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type CIH+EX CIH+EX CIH+EX CIH+EX

Detector 2 Channel

Detector 2 Extend (S) 0.0 0.0 0.0 0.0
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Lanes, Volumes, Timings

3: Malin S/Malin & Rt 30 09/21/2020
A ey ¢ ANt 2 M4

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

Turn Type Perm NA Perm NA Split NA Split NA  Perm

Protected Phases 2 6 4 4 8 8

Permitted Phases 2 6 8

Detector Phase 2 2 6 6 4 4 8 8 8

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 220 220 220 220 16.0 16.0 160 160 16.0

Total Split (s) 320 320 320 320 11.0 110 170 170 170

Total Split (%) 53.3% 53.3% 53.3% 53.3% 18.3% 18.3% 28.3% 28.3% 28.3%

Maximum Green (s) 260  26.0 260  26.0 5.0 5.0 11.0 110 110

Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode C-Max C-Max Max Max None  None None None None

Act Effct Green (s) 331 331 331 331 6.0 103 103

Actuated g/C Ratio 055 0.55 055  0.55 0.10 017 017

vic Ratio 042 0.29 007 051 0.29 048 0.2

Control Delay 18.2 9.3 100 110 22.0 28.0 8.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 18.2 9.3 100 110 22.0 28.0 8.1

LOS B A B B © © A

Approach Delay 10.8 10.9 22.0 15.2

Approach LOS B B © B

Queue Length 50th (ft) 26 60 5 114 10 42 0

Queue Length 95th (ft) #81 94 16 173 38 86 50

Internal Link Dist (ft) 920 1378 324 892

Turn Bay Length (ft) 150 150 100

Base Capacity (vph) 255 1812 353 1773 174 317 486

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 042 0.29 007 051 0.29 041 048

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 60

Offset: 0 (0%), Referenced to phase 2:EBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.52

Intersection Signal Delay: 12.0 Intersection LOS: B

Intersection Capacity Utilization 58.1% ICU Level of Service B

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
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Lanes, Volumes, Timings
3: Malin S/Malin & Rt 30

09/21/2020

Queue shown is maximum after two cycles.

Splits and Phases:  3: Malin S/Malin & Rt 30
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HCM 2010 Signalized Intersection Summary

3: Malin S/Malin & Rt 30 09/21/2020
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI S s iy ul
Traffic Volume (veh/h) 103 501 5 23 737 127 10 18 20 108 15 223
Future Volume (veh/h) 103 501 5 23 737 127 10 18 20 108 15 223
Number 5 2 12 1 6 16 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Adj Sat Flow, veh/h/In 1809 1791 1881 1433 1773 1791 1891 1621 1891 1773 1657 1755
Adj Flow Rate, veh/h 108 527 5 24 776 134 11 19 21 114 16 235
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 1
Peak Hour Factor 095 095 09 09 09 095 09 095 095 095 095 095
Percent Heavy Veh, % 0 1 1 25 1 1 0 0 0 50 50 1
Cap, veh/h 313 1710 16 405 1423 246 18 31 34 278 39 298
Arrive On Green 050 050 050 050 050 050 005 005 005 020 020 0.20
Sat Flow, veh/h 626 3454 33 705 2874 496 323 558 616 1392 195 1492
Grp Volume(v), veh/h 108 260 272 24 455 455 51 0 0 130 0 235
Grp Sat Flow(s),veh/h/In 626 1702 1785 705 1685 1686 1497 0 0 1587 0 1492
Q Serve(g_s), s 8.7 5.5 5.5 13 112 112 2.0 0.0 0.0 4.3 0.0 9.0
Cycle Q Clear(g_c), s 19.9 5.5 55 6.7 112 112 2.0 0.0 0.0 4.3 0.0 9.0
Prop In Lane 1.00 0.02 1.00 029 0.22 041 0.88 1.00
Lane Grp Cap(c), veh/h 313 842 884 405 834 834 82 0 0 317 0 298
VIC Ratio(X) 03 031 031 006 055 055 062 000 000 041 000 079
Avail Cap(c_a), veh/h 313 842 884 405 834 834 150 0 0 317 0 298
HCM Platoon Ratio 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Upstream Filter(l) 100 100 1.00 100 100 100 1.00 000 000 1.00 000 1.00
Uniform Delay (d), s/veh 17.3 9.0 90 11.0 105 105 277 0.0 00 209 00 2238
Incr Delay (d2), siveh 3.0 0.9 0.9 0.3 2.6 2.6 7.4 0.0 0.0 0.8 00 131
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 3.2 4.9 5.2 0.5 9.7 9.7 18 0.0 0.0 35 0.0 8.3
LnGrp Delay(d),s/veh 203  10.0 99 113 130 130 351 0.0 00 218 00 359
LnGrp LOS C A A B B B D C D
Approach Vol, veh/h 640 934 51 365
Approach Delay, s/veh 11.7 13.0 35.1 30.9
Approach LOS B B D ©
Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 34.7 8.3 34.7 17.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 26.0 5.0 26.0 11.0
Max Q Clear Time (g_c+l1), s 224 4.0 13.7 11.5
Green Ext Time (p_c), s 14 0.0 4.4 0.0
Intersection Summary
HCM 2010 Ctrl Delay 16.4
HCM 2010 LOS B
FB pm Split Phased 09/23/2020 Synchro 8 Report
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EXISTING CONCRETE
BRIDGE WALL

EXISTING BRIDGE BASE
/-"'/_eror:wmmmn

EXSTING 24" CURB TO
REMAIN

MAIN ROAD (LOOKING NORTH) BARRIER (SeE DETAL)

NOT TO SCALE
Specifications
Width: 16178
#10am
. 15
W Ao
Depth: 14"

97 em)
|_ W -
Weig 15 Ibe
fri gl

NOTE: WALL LUMINAIRE TO BE PLACED UNDER RARLROAD OVERPASS.

WALL LUMINAIRE DETAIL

QUANTITY: 1 SCALE: 1" = 20
WALL LUMINAIRE TO BE STYLE TWP LED, ALO POWER PACKAGE, 4000K,
TYPE [l MEDIUM DISTRIBUTION, MVOLT, BLM:K. AS MANUFACTURED
BY LITHONIA LIGHTING B30 275-80
NOTE: ALL PROPOSED HANDICAP RAMPS TO HAVE DETECTABLE
WARNING SURFACES.
LEGEND
EXISTING PROPOSED
L] MANHOLE .
o INLET [ ]
Fay CONGRETE HEADWALL Fa¥
Fi FLARED END SECTION A
o UTILITY POLE o
& FIRE HYDRANT -
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e EDGE OF WOODS e
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—r— STORM DRAIN
—— WATER MAIN
—n— SANITARY LATERAL
—a— ROOF DRAIN S gx
T WATER SERVIGE —_—— g
T — TELEPHONE LINE —_—r—
—— ELECTRIC LINE —_—r—
—— GAS LINE —_——
—et GATE VALVE ——
— PLUGICAP) —_
i CONTOUR LINE e L
L] GRADE o0x00
HA MEET EXISTING GRADE 000000) PREVEAL
wmsa  TOPOF CURB ELEVATION K38.50 __ MEE NG GUTTER (TYP.)
G0 GUTTER ELEVATION @300 !
H HANDICAP RAMP H \ N st
----- CONCRETE GURE —_— W
== EDGE OF PAVEMENT :
NAA CONCRETE
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