PROPOSED DEVELOPMENT TEXT

Subarea C-2 - Noah’s (12/15/2013)

Summary:

The subject site includes approximately 2.54 acres of real property located northwest of a vacant tract
deemed as a “signature” building site at the intersection of Wall Street and Perimeter Drive. It consists
of property, which prior to the date of this application is included in a portion of Subarea C of the
Perimeter Center PUD. The application seeks to rezone the property into a new subarea (C-2) to update
the allowable uses on this site to enhance its marketability.

The site is presently vacant and will require a lot split. The residual land immediately south of proposed
Subarea C-2 will be approximately four acres and remain under the control of the Subarea C standards.

Development Standards:

Unless otherwise set forth in the submitted drawings or in this written text, the development standards
of Chapter 153 of the City of Dublin Code shall apply to this PUD for Subarea C-2. In addition to these
requirements, the following exceptions shall be permitted:

1. Solid fences not to exceed 4’;

2. Synthetic grass in high foot traffic areas. These areas are designated adjacent to the North and South
of the patio. Examples photos of turf are provided following this text.

Permitted Uses:
The following uses shall be permitted in the new Subarea C-2 of this PUD:

1. All uses currently permitted in Subarea C of the Perimeter Center PUD

2. Conference Center

3. Multi-Purpose Events Center. A facility to allow for business meeting space, educational
workshops and seminars, family and/or corporate parties, weddings and/or receptions, etc.

Ancillary Uses:

The following uses shall be permitted in the new Subarea C-2 in support of the permitted uses

1. Seasonal Outdoor Reception and Gathering. Outdoor gathering space will be provided with a
enclosed patio area and high top table. Patio will be utilized for gathering during transitional times
(i.e. between wedding ceremony and reception) and for socialization. There will be no table service
dining in the reception area. Live music will not be permitted in this area. All exterior activities will
comply with Dublin City Ordinances and will be subject to any approvals as noted on the final
development plan.
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PROPOSED DEVELOPMENT TEXT

Yard Requirements:

Setback from Wall Street shall be 25’ for pavement and 50’ for buildings.

Side Yards shall be 15’ for pavement and buildings.

Rear Yards shall be 15’ for pavement and buildings.

Total ground covered by all buildings shall not exceed 25% of the total lot areas. However,
parking garages and building areas shall cover no more than 75% of the lot area.

5. Southern walk way may encroach within the side setback.
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Height Requirements:

1. Maximum height for structures within Subarea C-2 shall be 65’ as measured per the Dublin
Zoning Code.

Parking Requirements:

1. Size, ratio, and type of parking and loading facility shall be regulated by Dublin Code Chapters
153.200 to 153.212, except for reception centers which are at a rate of 1 space for 125 sf.

Circulation:
1. Access to site will come from a curb cut along East property line along Wall Street.
Storage and Equipment:

1. No materials, supplies, equipment or products shall be stored or permitted to remain on any
portion of a parcel outside a permitted structure. Mechanical equipment or other utility
hardware on roof, ground, or buildings shall be screened from public view with materials
harmonious with the building.

Landscaping and screening:

Landscaping shall be according to the Dublin Landscape Code, Chapters 153.130-153.139.

All outdoor seating areas will be screened with a decorative fence and plantings.

Pergola adjacent to the patio.

Dumpster area to be approved as shown on Final Development Plan and will be screened in
according with Dublin Zoning Codes.
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Lighting:
1. Parking lot lighting shall be of downcast, cutoff fixtures and shall not exceed 20’ in height.
Architecture:

1. Buildings on site shall be finished on all four sides.
2. Buildings on the site shall be consistent with other facilities in the C subarea.
3. Permitted primary exterior materials shall include brick, cast stone, and ceramic tile



PROPOSED DEVELOPMENT TEXT

Signage:

1. There will be no exterior wall signs.
2. A monument sign will be installed along Wall Street and will comply with Dublin City Code.
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N OA H S FOR ALL LIFE'S EVENTS"

PO BOX 1289 PHONE 801 859 8192 TOLL FREE I 800 MY NOAHS

ADDRESS | RIVERTON, UTAH 84065 FAX | 801 446 8841 WEBSITE | WWW.MYNOAHS.COM

NOAH’S is typically used Monday through Thursday for corporate and business
events, Fridays and Saturdays are for family and social events. On average, a NOAH'’S
one story building uses on average of about 45 stalls. See traffic study

Please find the two attached documents illustrating the building calendar for our
Las Colinas, Texas location. This location opened March 2012, and therefore reflects
a developed building schedule. The first document is the day-by-day schedule for
May 2013, which we consider a busy month for this particular year. The second
document is the day-by-day schedule for July 2013, which we consider a slow month
for this particular year.

In May 2013 in Las Colinas, one of our busy months, there were only two back-to-
back events. In July 2013 there were no back-to-back events. As seen in the day-by-
day calendars, when an event gets booked there is a 1-hour NA block placed before
and after an event block. This ensures that we will have at least 2 hours to clean the
room and reset it for the next event.

NOAH'S staffs the buildings appropriately based upon the events scheduled for that
day on the calendar. We staff to ensure good customer service.
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NOAHS

FOR ALL LIFE'S EVENTS

Cal

July 2013
endar of Events

Las Colinas, TX
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NOAHS

FOR ALL LIFE'S EVENTS"

May 2013
Calendar of Events
Las Colinas, TX
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WDPARTNERS COM

SCOVERY B| .634.7000
BLIN, OH 4301 6347777

Minutes from Noah’s neighborhood meeting
December 10, 2013 - 6PM

WD Partners Offices

7007 Discovery Blvd. Dublin, OH 43017

Attendees:

WD Partners - Brain Lorenz, Chris Winkle, Jeff Shetler, Dave Mancino, Cathy
Ramondelli, Sam Khalilieh

Guggenheim — Kurt Overmyer (via conference call)

Noah'’s — Bil Boswer

Village of Coffman Park — Ron Hall and Phyllis Hall, Jim Frazier, Rus Sturdvant
Post Road — Chris Cline

The meeting began at 6:05 P.M. WD Partners provided site plans, landscape plans, and
photographs of existing Noah's locations. Brian Lorenz introduced the project and
presented details pertaining to the site plan, proposed elevations, and landscaping.
Currently the site plan has 83 parking spaces on site. The access points to Wall Street
and the future development to the south were shown. The location of the patio was
shown as well as the entrances to the building.

Bil Bowser, owner of Noah's gave an overview of the operations. He identified other
locations that he owned and their proximity to other uses. He noted that all Noah's have
staff available during the events to assist the users. He explained there were two main
users to the business: Corporate and Family. He indicated that corporate events are
held Monday thru Friday Afternoon with most of these functions revolving around
meetings, and seminars. The Family event period is typically Friday PM thru Sunday.
Those involve primarily weddings but Noah's also sponsors community events such as
youth baseball sign ups, etc.

Mr. Bowser described the functionality of the center and the high quality furniture and
finishes, walnut hardwood floors, etc. He described how the ceiling trusses can be raised
and lowered to allow guests to decorate, to set the mood of the room, etc. Corporate
events range from 50 to 150 at the most; 200 wedding guests are the max.

Mr. Frazier asked Mr. Lorenz why the application was marked retail. Mr. Lorenz indicated
that when he filed the application, he and staff were still trying to determine the use. Mr.
Lorenz indicated he chose this use in the event the facility was built and sold. That way
the new user could comply with the text. Mr. Lorenz stated the application use could be
amended once he and Dublin staff agree to the text changes.

Another resident asked about the Westminster, CO. location and its adjacency to
residential and referenced a blog where comments indicated traffic and noise was an
issue. Mr. Bowser stated he has not received any negative comments from these
neighbors and he would proactively manage these if they come up. Further discussion
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ensued where residents stated concems over traffic, noise, and event guests wandering
onto their property. They wouldn’t want them jumping into the Coffman Park pond or
disturbing their area. Mr. Lorenz referenced the landscape plan and noted the proposed
planting, mounding, and retention pond on site should help to deter some of the potential
noise and views from the neighborhood. He further indicated the pond would be outfitted
with an aerator similar to the one in place at the condos that would help to reduce any
potential noise. Mr. Bowser stated that the patio would only be used for cocktail hours
and socialization. It is proposed to be surrounded by a four foot wall and has been
relocated to the opposite side of the building away from the condos. There would be no
bands, outdoor parties, etc. The will be no bartender outside and Noah's does not have a
liquor license. Itis up to the user to decide what food/drink options they want and
arrange this on their own. Mr. Bowser stated based on his pricing structure, higher end
finishes, etc. he is marketing to a demographic that is more family and professionally
oriented and does not foresee these types of issues at this or any of his facilities. A
person wandering off would be more of an exception than the norm,

Mr. Winkle asked if the residents could hear noise from the day care center. Most
residents indicated no. Mr. Sturdvant indicated his door would be closest to Noah'’s if
built. Mr. Winkle accessed the Dublin GIS and measured the distance from Mr,
Sturdvant’s door to the center of the proposed building. The distance measured
approximately 856 feet. Mr. Winkle indicated this distance is further than the daycare.

A discussion around traffic ensued. Residents voiced concerns over the amount of cars.
Mr. Lorenz stated a traffic study was underway and would be presented to staff next
week. Residents indicated there was a concern over 100 cars at the same time. Mr.
Lorenz estimated most of the traffic during the business day as many people carpool, etc.
to weddings where businesspeople travel alone. He indicated they would have to wait for
the results of the traffic study and would follow those recommendations. Mr. Winkle
added access would be to Wall Street and a stub to south for when that property
develops. He further indicated that in discussions with the city, this would be the last curb
cut onto Wall Street as there is not enough room based upon the Dublin spacing
guidelines.

Mr. Hall asked why Noah’s has identified this site. Mr. Lorenz indicated his firm does not
preform the brokerage aspect for Noah's but believes its proximity to the numerous
businesses in this area makes sense. In addition, he noted Dublin’s location and high
development standards blend in with Noah's architectural philosophy. Also, it was
indicated, the proposed lot size was appropriate for the use. Mr. Bowser indicated this
was an area his team examined and Sturdivant want to be a part of this community and
echoed Mr. Lorenz’s comments.

Several residents noted this use may hurt the future development of their neighborhood
as additional condos are to be built out. Currently, there are 11 units in place. They
noted concerns of lower property values.




Mr. Cline indicated that land use may be the biggest hurdle to Noah’s building here. He
indicated that SIC codes would naturally put this type of use in a hotel or near one. Mr.
Lorenz indicated he also researched the SIC code and didn't have much success finding
a reception center in the code. Further, due to the uniqueness of Noah's, he stated he
did not come across any reference for what they were trying to do. He and the Dublin
staff spent a great deal of time trying to appropriately define the use and the complete the
text. It was noted that the zoning text was a part of the deed restrictions and even if
Planning Commission approved the plans, Noah’s would have to receive approval from
the HOA as well.

The discussion shifted back to traffic. One resident asked how food would be delivered
since there is no on site food prep. Mr. Lorenz said there are loading zones and that food
would be brought in by the renter of the facility. He stated he would envision caterers
would bring this in vans or box trunks. There would be no 53’ trucks or any large vehicles
like that.

In closing, Mr. Lorenz shared the project’s estimated schedule for city approvals and
noted they are aiming to appear before Planning Commission on January 9. He thanked
those present for attending and indicated copies of the meeting minutes would be made
available and that he would provide to these to Justin Goodwin, City Planner.

The meeting adjourned at 6:47 P.M.

Respectfully submitted,

% ~
7 \
Bri& Lorenz, AICP, LEED AP
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RESIDENT CORRESPONDENCE

Justin M. Goodwin

From: Cline, Christopher Thomas <CTC@BHMlaw.com>
Sent: Thursday, December 12, 2013 2:34 PM
To: Justin M. Goodwin
Subject: FW: Noahs Parking Issues
Justin,
FYI

They mentioned that for a wedding reception there might be three people per vehicle and they anticipated 200+
per event and 120 events per year. So that math needs a consistent best case scenario every time. Not too realistic.

The parking would probably be at least as much of an issue for a 150 person conference or off site event during the
week where most people would probably drive alone.

The split off the existing Wall Street office building site to create this lot would also cause an issue with the existing
use, a 17K sf office needing 68 or so spaces. About 24 appear to be on the part of the site to be split off so the existing
developed site would need to be reparked—if possible.

I also find it interesting that the owner is willing to diminish the Perimeter Drive parcel, | think by about an acre to
about 4.1 acres (from 5.1) to augment this new lot. This cuts down developable depth of the Perimeter Drive lot which
is usually something my clients are very concerned about. The city may also have an issue with decreasing the viability
of a highly desirable premium office site, which would cause a hit on anticipated tax revenue.

Seems like the proposal comes with a bit of baggage.
Chris

From: Cline, Christopher Thomas

Sent: Thursday, December 12, 2013 12:08 PM
To: Jim Frazier; Gegray33

Subject: Noahs

Jim and Gary,
Pulled the Noahs plans to look at some details that occurred to me after the meeting.

I have a concern that the site is pretty tight for the use. They show 83 parking spaces for a roughly 10,400 sf building
(200 is patio). A conference center or place of assembly would be 1 space per 25 feet or over 400 parking spaces. As
you may recall from my question to Brian the other night, they are struggling with determining the parking
requirement. The range between what they have and what would appear to be the requirement indicates a potential
major issue. le, this use might be too tight for the site and they cannot enlarge the site without further threatening the
viability of the major site to the south which fronts on Perimeter (from which they have already taken a piece, which
diminishes that sites productivity).

Chris

Christopher T. Cline

Blaugrund, Herbert. Myers, Miller, Kessler and Postalakis
300 West Wilson Bridge Road #100

Worthington, Ohio 43085



RESIDENT CORRESPONDENCE

Justin M. Goodwin

From: Jim Frazier <jfrazier@frazierfinancial.com>

Sent: Wednesday, December 11, 2013 12:26 PM

To: Justin M. Goodwin

Cc: ggray33@yahoo.com; Chery! Frazier; hall4254@sbcglobal.net; Kyle Schneider: Phillip
Weisenbach; rsturdivant@cph.osu.edu

Subject: Noah's Party facility

Justin, my home address is 6017 Kenzie Lane , Village at Coffman Park ,VCP.

Last evening several of us attended a briefing at WD Partners. Several of us could not attend .

Many of us VCP residents are strongly opposed to the Noah Party facility and the associated noise ,traffic , use and
activities it will expose to our community.

Can you give us several times where we could meet with you to discuss accordingly?

Thank you
Jim Frazier

James A. Frazier CPA/PFS, CFP®, M.TAX
Managing Director

Frazier Financial Advisors, LLC

6300 Frantz Rd. Dublin, OH 43017
www.frazierfinancial.com

614.793.8297

FAX: 614.793.8299

Discover the difference working with a Registered Investment Advisor (RIA)

Securities offered through Triad Advisors, Inc. Member FINRA & SIPC.

The information contained in this message is intended only for the personal and confidential use of the recipient(s) named
above. If the reader of this message is not the intended recipient or an agent responsible for delivering it to the intended
recipient, you are hereby notified that you have received this document in error and that any review, dissemination,
distribution, or copying of this message is strictly prohibited. If you have received this communication in error, please
notify us immediately, and delete the original message.

IRS Circular 230 Disclosure: To ensure compliance with requirements imposed by the IRS, please be informed that: To
the extent that this communication and any attachments contain any federal tax advice, such advice is not intended or
written to be used, and cannot be used, for the purpose of avoiding penalties that may be imposed under the Internal
Revenue Code or promoting, marketing, or recommending to another person any transaction, arrangement or matter
addressed herein.
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Project Description

Background

The subject property is situated on the west side of Wall Street, north of Perimeter Drive. Current
development on the site consists of an undeveloped lot with a small section of existing parking for
the adjacent property. Proposed improvements at the site include the construction of a 10,288
square foot conference center, associated parking and detention pond. In addition, the existing
parking area on the site will be removed and additional parking will be constructed on the
adjacent property.

Stormwater Management — Existing Conditions

Stormwater runoff from the existing site currently sheet flows overland to the east side of the site
to an existing catch basin along Wall Street. The runoff continues in a 30” RCP under Wall Street
to an existing retention pond. There are no storm sewer or detention facilities currently in place on
site.

Stormwater Management — Proposed Conditions

Proposed improvements will not impact the general topography of the existing site. The site will
continue to fall to the east side. Stormwater will be collected by a series of catch basins around
the building and throughout the parking area. Collected runoff will drain through the
interconnected 12" and 15" HDPE storm pipes to a detention pond located on the northeast side
of the site. The runoff will then be conveyed through the detention pond, designed with a forebay
and other required water quality components. The outlet structure in the pond has been designed
so that it will provide a controlled release into a proposed 12" HDPE pipe. The stormwater will
then travel through a proposed 12" HDPE pipe to an existing manhole, which will convey the
runoff under Wall Street to an existing retention pond.

Design Criteria and Methods

The City of Dublin’s Stormwater Management Design Manual, dated June 2013, was used as the
basis for all calculations and analysis.

The pre and post developed stormwater runoff was generated using the SCS method. According
to the USDA Natural Resources Conservation Service, the soils for the site were Type C/D.
Therefore, according to the Soil Conservation Service, a runoff curve number of 80 was used for
landscaped (grassy) areas and a runoff curve number of 98 was used for impervious surfaces.

WD Partners + My Noahs | Stormwater Management Report — Dublin, OH 3



Rainfall depths were found using the rainfall depths from the NOAA Atlas 14, Volume 2, Version
3.0 on page 2-5, see Table 1 below.

Table 1 Rainfall Depths (39.972 N, 83.01 W)

Depth, inches
1-yr 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr
2.20 2.63 3.24 3.74 4.44 5.02 5.63

These values along with the runoff coefficients were used to determine the pre-developed and
post-developed volumes of runoff for the 1 year, 24 hours storm. These volumes were then
compared to determine the critical storm.

The calculated pre-developed 1-year, 24-hour storm runoff volume was 6,861 ft> and the
calculated post-developed 1-year, 24-hour storm runoff volume was 11,138 t®.

The following equation was used to determine the critical storm.

(Post-Pre)/Pre x 100 = Percent of Increase in Runoff Volume = Critical Storm
(11,138-6,861)/6,861 x 100 = 62%

Table 2 Critical Storm Determination

If the Percent of increase in runoff The critical
volume is storm runoff
Equal to or rate will be
grgater than And less than limited to:
- 10 1 year
10 20 2 year
20 50 5 year
50 100 10 year G—
100 250 25 year
250 500 50 year

Upon calculation, the 10-year storm was determined to be the critical storm. See calculations in
the appendix.

Based on information provided by the City of Dublin Engineering Department, the site is located
in the South Fork Indian Run Watershed, sub-basin 1220. According to the South Fork Indian
Run Watershed Release Rate Requirements, sub-basin’s release rate is 0.0 cfs/ac. Noted in the
requirements, in the case of 0.0 cfs/ac release rate, design based on a default value of 0.01
cfs/ac.
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Table 3 Release Rate Requirements

City of Dublin
Stormwater Master Plan
South Fork Indian Run Watershed Release Rate Requirements

Design Storm (cfs/ac)

Sub-basin 1 2 5 20 25 50 100
1220 1 00| 1]o0| 2 01] 5 \0.2 10 \0.4 19 ] 07 | 31 | 11

Note:

1) When zero is encountered for a release rate, use a default value of

0.01.

Based on the requirements, the allowable release rate for the critical storm is 0.01 cfs/ac x 2.22
ac = 0.022 cfs

An outlet structure with an orifice and overflow was designed for the detention pond on site. An
orifice plate was sized to restrict the flow out of the pipe. While recognizing the requirements set
forth in the Stormwater Master Plan, it was unfeasible to size the orifice to release 0.022 cfs. The
chances of blockage with an orifice less than 0.5” were highly probably and the modelling
software used was unable to compute with such a small size. In order to prevent clogging of the
outlet, the orifice was sized to be 3”. While using a 3" orifice allows more flow to leave the site
than 0.022 cfs, it is still far below the pre-developed flows from the site, see Table 4 below.

TABLE 4: Discharge to existing storm sewer

Storm Event Pre-Developed Runoff (cfs) Post-Developed Runoff (cfs)
l-year 1.492 0.438
2-year 2.168 0.473
5-year 3.201 0.514
10-year 4.091 0.572
25-year 5.387 1.904
50-year 6.489 3.798
100-year 7.664 5.660

WD Partners hopes the city will take into consideration the issues with constructability and
potential for blockage with such a small release rate and orifice size and make an exception to
the rules.

Storm Sewer Design Calculations

All storm pipes have been designed at a minimum of 2 feet per second and for the 10-year
frequency event at full flow capacity. Calculations for pipe capacities have been included in the
Report Exhibits.
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Water Quality Design Calculations

The post-developed water quality calculations were based on Dublin’s Stormwater Management
Design Manual. Per the Stormwater Runoff Quality Requirements, the design water quality
volume for all stormwater control measures shall be the runoff from the first 34" of rainfall of each
storm event. Stormwater enters the detention pond and travels through a forebay and other
required water quality components, treating the first 34" of runoff. Water Quality calculations have

been included in the Report Exhibits.

Water Quality Volume:
WQ, (ac-ft) = C * (P/12) * A
Where: C = runoff quality coefficient (refer to OEPA Permit # OHC000004 for values)
or use the equation:
C =0.858i* — 0.78* + 0.774i + 0.04
Where i = fraction of post-construction impervious surface = 61%
C =(0.858)(.61"3) — (0.774)(.61"2) + (0.774)(.61) + 0.04
C=042
P = 0.75 precipitation depth (inches)
A = area tributary to the basin (acres)

WQ, = 0.42 * (.75/12) * 2.22
WQ, = 0.058 ac-ft

Extended Detention Volume = 0.75 * WQ, = 0.044 ac-ft

Sediment Storage Volume = 0.2 * WQ, = 0.12 ac-ft
Forebay/Micropool Volume (each) = 0.1 * 0.75 * WQ, = 0.004 ac-ft

WD Partners + My Noahs | Stormwater Management Report — Dublin, OH 6
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Storm Sewer Design & Analysis
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MY NOAHS

DUBLIN, OH
PARTNERS MYNOAO0001
by: wda2872
date: 10/22/2013
checked:  wda###
rational method drainage areas and runoff coefficients
pre-developed
area area
description (S.F.) (Ac.) (3 CA
AREA #1P - pre-developed site
WEST pervious 85970.2864 1.97 0.3 0.59
impervious 0 0.00 0.9 0.00
85970.2864 1.97 0.30 0.59
AREA #2P - pre-developed site
NORTH pervious 2216.472 0.05 0.3 0.02
impervious 5464.2578 0.13 0.9 0.11
7680.7298 0.18 0.73 0.13
AREA #1P - pre-developed site
NORTHEAST pervious 11728.5027 0.27 0.3 0.08
impervious 0 0.00 0.9 0.00
11728.5027 0.27 0.30 0.08
AREA #2P - pre-developed site
SOUTHEAST pervious 5260.3217 0.12 0.3 0.04
impervious 0 0.00 0.9 0.00
5260.3217 0.12 0.30 0.04
total site tributary area 110639.8 2.54 0.33 0.84
post-developed
area area
description (S.F.) (Ac.) [ CA
AREA#1- Areato CB1
pervious 3241.89 0.07 0.30 0.02
impervious 8897.60 0.20 0.90 0.18
12139.48 0.28 0.74 0.21
AREA#2-  Areato CB2
pervious 11938.05 0.27 0.30 0.08
impervious 10243.63 0.24 0.90 0.21
22181.67 0.51 0.58 0.29
AREA#3-  Areato CB3
pervious 3264.44 0.07 0.30 0.02
impervious 8207.67 0.19 0.90 0.17
11472.11 0.26 0.73 0.19
AREA #4 -  Areato CB4
pervious 4842.33 0.11 0.30 0.03
impervious 9036.48 0.21 0.90 0.19
13878.80 0.32 0.69 0.22
AREA#5-  Areato CB5
pervious 3060.15 0.07 0.30 0.02
impervious 1692.19 0.04 0.90 0.03
4752.35 0.11 0.51 0.06
AREA#6-  Areato CB6
pervious 2387.21 0.05 0.30 0.02
impervious 2453.65 0.06 0.90 0.05
4840.86 0.11 0.60 0.07
AREA #7-  Areato YD7
pervious 2274.05 0.05 0.30 0.02
impervious 4255.43 0.10 0.90 0.09
6529.48 0.15 0.69 0.10
AREA#8-  Areato YD8
pervious 3045.66 0.07 0.30 0.02
impervious 4576.72 0.11 0.90 0.09
7622.37 0.17 0.66 0.12
AREA#9-  Areato YD9
pervious 1997.84 0.05 0.30 0.01
impervious 4252.98 0.10 0.90 0.09
6250.82 0.14 0.71 0.10
AREA #10 - Areato YD10
pervious 2507.82 0.06 0.30 0.02
impervious 4545.51 0.10 0.90 0.09
7053.33 0.16 0.69 0.11
total site tributary area 96721.28 2,22 0.66 1.47



PARTNERS

MY NOAHS
DUBLIN, OH
MYNOA0001

by: wda2872
date: 10/22/2013

checked: wda##

storm sewer sizing

Area Runoff Coefficients Time 10-yr Design PIPE DATA STRUCTURE DATA
Struc. Trib Total C CxA| 2CA| Incr. Total Rainfall| Dischg Dia. |Length| Slope | Veloc. | Qi | % Full Flow L_|ne Top of
ID Intens. Q Elevation Casting
(Ac.) (Ac.) (Ac.) | (Ac.) | (min.) | (min.) | (in/hr) | (cfs) (in.) (ft.) (%) (fps) (cfs) (%) QuUT IN
Pipe Material: HDPE n= 0.012
CB10 | 0.15 0.69 0.10 10 12 | 144 | 0.50 3.47 2.73 900.08 902.05
0.15 0.10 10 5.58 0.58 JRun Label: PIPE A 21%
Pipe Material: HDPE n= 0.012
CB9 0.17 0.66 0.12 0.69 12 | 65 | 0.50 3.47 2.73 899.36 | 899.36 | 901.69
0.32 0.22 10.69 | 5.45 1.19 ]Run Label: PIPE D 44%
Pipe Material: HDPE n= 0.012
CB8 0.26 0.73 0.19 0.31 12 | 120 | 0.50 3.47 2.73 899.04 | 899.04 | 900.66
0.59 0.41 11.00 | 5.39 2.21 JRun Label: PIPE E 81%
Pipe Material: HDPE n= 0.012
CB7 0.32 0.69 0.22 0.58 15 | 93 | 0.74 4.91 6.02 898.19 | 898.44 | 900.67
0.91 0.63 1158 | 5.28 3.33 JRun Label: PIPE F 55%
HW6 0.32 | | 897.50
0.91 0.63 11.89 | 5.23 3.30
Pipe Material: HDPE n= 0.012
CB5 0.14 0.71 0.10 10 12 | 144 | 0.50 3.47 2.73 900.05 902.05
0.14 0.10 10 5.58 0.57 JRun Label: PIPE L 21%
Pipe Material: HDPE n= 0.012
CB4 0.16 0.69 0.11 0.69 12 | 65 | 0.50 3.47 2.73 899.33 | 899.33 | 901.36
0.31 0.21 10.69 | 5.45 1.16 |Run Label: PIPE J 42%
Pipe Material: HDPE n= 0.012
CB3 0.28 0.74 0.21 0.31 12 | 119 | 0.50 3.47 2.73 899.01 | 899.01 | 900.67
0.58 0.42 11.00 | 5.39 2.26 JRun Label: PIPE | 83%
Pipe Material: HDPE n= 0.012
CB2 0.51 0.58 0.29 0.57 15 | 105 | 0.50 4.03 4.95 898.16 | 898.41 | 900.67
1.09 0.71 1157 | 5.28 3.77 JRun Label: PIPE H 76%
HW1 0.43 | | 897.64
1.09 0.71 12.01 | 5.21 3.71
Pipe Material: HDPE n= 0.012
CB13 | 0.11 0.51 0.06 10 12 | 23 | 0.50 3.47 2.73 897.48 899.48
0.11 0.06 10 5.58 0.31 JRun Label: PIPE N 11%
Pipe Material: HDPE n= 0.012
CB12 | 0.11 0.60 0.07 0.11 12 | 72 | 0.50 3.47 2.73 897.37 | 897.37 | 899.48
0.22 0.12 10.11 | 5.56 0.68 JRun Label: PIPE O 25%
HW11 0.35 | | 897.01
0.22 0.12 10.46 | 5.49 0.68




MY NOAHS

DUBLIN, OH
A MYNOAO0001
™

partners by: Wwda2872
date: 10/22/2013

checked: wda##

intensity-duration-frequency rainfall data

Table values as provided by: NOAA Atlas 14, Volume 2, Version 3

~ 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr
o |Time In(time) | Intensity Intensity Intensity Intensity Intensity Intensity
§ (min) x) (in/hr) (in/hr) (in/hr) (in/hr) (in/hr) (in/hr)
° 5 1.61 5.04 6.04 6.80 7.80 8.57 9.31
> 10 2.30 3.94 4.69 5.26 5.96 6.49 7.01
:f 15 2.71 3.21 3.84 4.31 4.91 5.36 5.80
" 30 3.40 2.15 2.63 2.99 3.47 3.83 4.19
‘_“; 60 4.09 1.32 1.65 1.90 2.25 2.52 2.80
< 120 4.79 0.77 0.97 1.12 1.33 1.50 1.69
< 180 5.19 0.54 0.68 0.79 0.94 1.06 1.19
3 360 5.89 0.32 0.40 0.46 0.56 0.63 0.71
2
Plotted IDF Trendlines Calculated Intensity
Coefficients
| = ax® +bx® +cx+d
2-year
a= 0.0383
b= -0.02345
c= -1.223
d= 7.9481
5-year
\ a=  0.042
\ b= -0.2635
\ y = -0.0044x° + 0.3958x" - 4.7723x + 15.966 g _ 915’57277
\ 10-year
y = 0.0043x3 + 0.2754%2 - 4.1245x + 14.469 a= 0.0432
\ b= -0.2675

Intensity

\§ c= -1.5169
y = 0.0124%3 + 0.1591%2 - 3.4651x + 12.917 d= 9.9668
\\ 25-year

y = 0.0201x3 + 0.0401x2 - 2.723x + 11.014 a= 0.0411

\\ b= -0.2312
c= -1.8619
d= 11.255

50-year
a= 0.0379
b= -0.1881
c= -2.1649

100-year
: - . . a= 0.0327
y = 0.0235x3 - 0.0554x2 - 1.7891x + 7.9951=§ b= -0.1237
c= -2.5276

natural log(time)

d= 13.303




Runoff Calculations
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2010 by Autodesk, Inc. v9.25

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 1.492 2 734 6,861 | - | e e EXISTING CONDITIONS
2 SCS Runoff 4.279 2 720 11,138 | - | e e PROPOSED CONDITIONS - 1YR
3 |SCS Runoff 1.826 2 720 4776 | - | e e HW11
4 SCS Runoff 2.101 2 720 5468 | - | e e HW12
5 |SCS Runoff 0.358 2 720 930 | e | e e HW13
6 |Combine 4.286 2 720 11,174 3,45 | - e SCS COMBINE HYDROGRAPH
7 Reservoir 0.438 2 754 11,171 6 898.56 4,910 NOAHS ROUTING

MYNOAO0001_DUBLIN HYDROGRAPHS_P(

DNR2igovPeriod: 1 Year

Thursday, Dec 19, 2013




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2010 by Autodesk, Inc. v9.25

Hyd. No. 1
EXISTING CONDITIONS

Thursday, Dec 19, 2013

Hydrograph type = SCS Runoff Peak discharge = 1.492 cfs
Storm frequency = 1lyrs Time to peak = 734 min
Time interval = 2min Hyd. volume = 6,861 cuft
Drainage area = 2.540 ac Curve number = 81*
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 32.70 min
Total precip. = 2.201in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(2.410 x 80) + (0.130 x 98)] / 2.540
EXISTING CONDITIONS
Q (cfs) Hyd. No. 1 -- 1 Year Q (cfs)
2.00 2.00
1.00 1.00
\¥
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd NoO. 1



Hydrograph Summary Report

3

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2010 by Autodesk, Inc. v9.25

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 2.168 2 734 9,673 | - | e e EXISTING CONDITIONS
2 SCS Runoff 5.483 2 720 14370 | - | e e PROPOSED CONDITIONS - 1YR
3 |SCS Runoff 2.317 2 720 6,111 | | e e HW11
4 SCS Runoff 2.692 2 720 7,055 | eeee- | e e HW12
5 |SCS Runoff 0.474 2 720 1,230 | e | e e HW13
6 |Combine 5.484 2 720 14,396 3,45 | - e SCS COMBINE HYDROGRAPH
7 Reservoir 0.473 2 760 14,393 6 899.15 6,625 NOAHS ROUTING

MYNOAO0001_DUBLIN HYDROGRAPHS_P(

DNR2igovPeriod: 2 Year

Thursday, Dec 19, 2013




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2010 by Autodesk, Inc. v9.25 Thursday, Dec 19, 2013
Hyd. No. 1
EXISTING CONDITIONS
Hydrograph type = SCS Runoff Peak discharge = 2.168 cfs
Storm frequency = 2yrs Time to peak = 734 min
Time interval = 2min Hyd. volume = 9,673 cuft
Drainage area = 2.540 ac Curve number = 81*
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 32.70 min
Total precip. = 2.631in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(2.410 x 80) + (0.130 x 98)] / 2.540
EXISTING CONDITIONS
Q (cfs) Hyd. No. 1 -- 2 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
J
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
e Hyd NoO. 1



Hydrograph Summary Report

5

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2010 by Autodesk, Inc. v9.25

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 3.201 2 734 14,008 | - | e[ e EXISTING CONDITIONS
2 SCS Runoff 7.203 2 720 19,079 | - | e e PROPOSED CONDITIONS - 1YR
3 |SCS Runoff 3.015 2 720 8,048 | - | | e HW11
4 SCS Runoff 3.537 2 720 9,368 | - | e e HW12
5 |SCS Runoff 0.642 2 720 1,674 | | e e HW13
6 |Combine 7.194 2 720 19,090 3,45 | - e SCS COMBINE HYDROGRAPH
7 Reservoir 0.514 2 772 19,087 6 899.86 9,230 NOAHS ROUTING

MYNOAO0001_DUBLIN HYDROGRAPHS_P(

DNR2igvPeriod: 5 Year

Thursday, Dec 19, 2013




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2010 by Autodesk, Inc. v9.25

Thursday, Dec 19, 2013

Hyd. No. 1

EXISTING CONDITIONS

Hydrograph type = SCS Runoff Peak discharge = 3.201 cfs

Storm frequency = 5yrs Time to peak = 734 min

Time interval = 2min Hyd. volume = 14,008 cuft

Drainage area = 2.540 ac Curve number = 81*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 32.70 min

Total precip. = 3.241in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(2.410 x 80) + (0.130 x 98)] / 2.540

EXISTING CONDITIONS

Q (cfs) Hyd. No. 1 -- 5 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00

\;
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd NoO. 1



Hydrograph Summary Report

7

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2010 by Autodesk, Inc. v9.25

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 4.091 2 734 17,782 | - | e e EXISTING CONDITIONS
2 SCS Runoff 8.614 2 720 23,012 | eee- | e | e PROPOSED CONDITIONS - 1YR
3 |SCS Runoff 3.586 2 720 9,659 | - | e | e HW11
4 SCS Runoff 4.229 2 720 11,299 | - | e e HW12
5 |SCS Runoff 0.781 2 720 2,049 | | | e HW13
6 |Combine 8.596 2 720 23,007 3,45 | - e SCS COMBINE HYDROGRAPH
7 Reservoir 0.572 2 776 23,004 6 900.36 11,449 NOAHS ROUTING

MYNOAO0001_DUBLIN HYDROGRAPHS_P(

DNR2igiovPeriod: 10 Year

Thursday, Dec 19, 2013




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2010 by Autodesk, Inc. v9.25

Thursday, Dec 19, 2013

Hyd. No. 1

EXISTING CONDITIONS

Hydrograph type = SCS Runoff Peak discharge = 4.091 cfs

Storm frequency = 10 yrs Time to peak = 734 min

Time interval = 2min Hyd. volume = 17,782 cuft

Drainage area = 2.540 ac Curve number = 81*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 32.70 min

Total precip. = 3.74in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(2.410 x 80) + (0.130 x 98)] / 2.540

EXISTING CONDITIONS

Q (cfs) Hyd. No. 1 -- 10 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00

J —
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd NoO. 1



Hydrograph Summary Report

9

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2010 by Autodesk, Inc. v9.25

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 5.387 2 732 23304 | - | e e EXISTING CONDITIONS
2 SCS Runoff 10.58 2 720 28589 | ee- | e | e PROPOSED CONDITIONS - 1YR
3 |SCS Runoff 4.381 2 720 11,939 | | | e HW11
4 SCS Runoff 5.196 2 720 14,037 | e | e e HW12
5 |SCS Runoff 0.977 2 720 2586 | e | e | e HW13
6 |Combine 10.55 2 720 28,562 3,45 | - e SCS COMBINE HYDROGRAPH
7 Reservoir 1.904 2 736 28,559 6 900.70 13,069 NOAHS ROUTING

MYNOAO0001_DUBLIN HYDROGRAPHS_P(

DNR2igiovPeriod: 25 Year

Thursday, Dec 19, 2013
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2010 by Autodesk, Inc. v9.25 Thursday, Dec 19, 2013

Hyd. No. 1

EXISTING CONDITIONS

Hydrograph type = SCS Runoff Peak discharge = 5.387 cfs

Storm frequency = 25yrs Time to peak = 732 min

Time interval = 2min Hyd. volume = 23,304 cuft

Drainage area = 2.540 ac Curve number = 81*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 32.70 min

Total precip. = 4.44in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(2.410 x 80) + (0.130 x 98)] / 2.540

EXISTING CONDITIONS

Q (cfs) Hyd. No. 1 -- 25 Year Q (cfs)
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00

) —

0.00 a— 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
e Hyd NoO. 1



Hydrograph Summary Report
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2010 by Autodesk, Inc. v9.25

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 6.489 2 732 28,034 | - | e e EXISTING CONDITIONS
2 SCS Runoff 12.21 2 720 33,254 | eee- | e | s PROPOSED CONDITIONS - 1YR
3 |SCS Runoff 5.037 2 720 13,843 | e | | HW11
4 SCS Runoff 5.994 2 720 16,328 | o= | e e HW12
5 |SCS Runoff 1.139 2 720 3,037 | e | e | e HW13
6 |Combine 12.17 2 720 33,208 3,45 | - e SCS COMBINE HYDROGRAPH
7 Reservoir 3.798 2 732 33,205 6 900.97 14,340 NOAHS ROUTING

MYNOAO0001_DUBLIN HYDROGRAPHS_P(

DNR2igiovPeriod: 50 Year

Thursday, Dec 19, 2013




Hydrograph Report

12

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2010 by Autodesk, Inc. v9.25

Hyd. No. 1

EXISTING CONDITIONS

Hydrograph type = SCS Runoff
Storm frequency = 50 yrs
Time interval = 2min
Drainage area = 2.540 ac
Basin Slope = 0.0%

Tc method = TR55

Total precip. = 5.021in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Thursday, Dec 19, 2013

6.489 cfs
732 min
28,034 cuft
81*

O ft

32.70 min
Type I
484

* Composite (Area/CN) = [(2.410 x 80) + (0.130 x 98)] / 2.540

EXISTING CONDITIONS

Q (cfs) Hyd. No. 1 -- 50 Year Q (cfs)
7.00 7.00
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 \\ 1.00

) \¥
0.00 0.00

0 120 240 360 480 600 720

e Hyd NoO. 1

840 960 1080 1200

1320 1440 1560

Time (min)



Hydrograph Summary Report
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2010 by Autodesk, Inc. v9.25

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 7.664 2 732 33,124 | - | e e EXISTING CONDITIONS
2 SCS Runoff 13.91 2 720 38,191 | --- | e | e PROPOSED CONDITIONS - 1YR
3 |SCS Runoff 5.723 2 720 15,855 | oeeem | e | e HW11
4 SCS Runoff 6.829 2 720 18,751 | e | e e HW12
5 |SCS Runoff 1.309 2 720 3517 | e | e | e HW13
6 |Combine 13.86 2 720 38,123 3,45 | - e SCS COMBINE HYDROGRAPH
7 Reservoir 5.660 2 730 38,120 6 901.19 15,577 NOAHS ROUTING

MYNOAO0001_DUBLIN HYDROGRAPHS_P(

DNR2gvPeriod: 100 Year

Thursday, Dec 19, 2013




14
Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2010 by Autodesk, Inc. v9.25 Thursday, Dec 19, 2013

Hyd. No. 1

EXISTING CONDITIONS

Hydrograph type = SCS Runoff Peak discharge = 7.664 cfs

Storm frequency = 100 yrs Time to peak = 732 min

Time interval = 2min Hyd. volume = 33,124 cuft

Drainage area = 2.540 ac Curve number = 81*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 32.70 min

Total precip. = 5.631in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(2.410 x 80) + (0.130 x 98)] / 2.540

EXISTING CONDITIONS

Q (cfs) Hyd. No. 1 -- 100 Year Q (cfs)
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00

) \¥
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd NoO. 1



Hydraflow Rainfall Report

15

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2010 by Autodesk, Inc. v9.25

Return Intensity-Duration-Frequency Equation Coefficients (FHA)

Period

(Yrs) B D E (N/A)
1 0.0000 0.0000 0.0000 | e
2 54.4818 10.2000 0.8751 | @ -
3 0.0000 0.0000 0.0000 | -
5 53.7547 9.3000 0.8219 | -
10 53.7091 8.7000 0.7901 | -
25 50.1717 7.5000 0.7370 | e
50 47.4734 6.6000 0.6992 | @ -
100 44.4926 5.7000 0.6608 | -

File name: NOAA_DUBLIN_OH_IDF.IDF

Intensity =B / (Tc + D)"E

Thursday, Dec 19, 2013

Return Intensity Values (in/hr)
Period
(Yrs) 5min 10 15 20 25 30 35 40 45 50 55 60

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 5.04 3.93 3.24 2.76 2.41 2.15 1.94 1.77 1.63 151 1.41 1.32
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 6.04 4.72 3.90 3.35 2.94 2.63 2.38 2.18 2.02 1.88 1.75 1.65
10 6.79 5.31 4.40 3.79 3.34 2.99 2.72 2.49 2.31 2.15 2.02 1.90
25 7.80 6.09 5.06 4.36 3.86 3.47 3.16 2.92 2.71 2.53 2.38 2.25
50 8.55 6.66 5.54 4.79 4.24 3.83 3.50 3.23 3.01 2.82 2.66 2.52
100 9.29 7.21 6.01 5.21 4.63 4.19 3.84 3.56 3.32 3.12 2.95 2.80

Tc =time in minutes. Values may exceed 60.

Precip. file name: P:\CO\SPD\NB\SPDNB0019 TN_Lebanon_100230\04-Civil\DesignData\Storm\Nashville Precip.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 2.20 2.63 0.00 3.24 3.74 4.44 5.02 5.63
SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2010 by Autodesk, Inc. v9.25

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
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Soil Map—Franklin Caunty, Ohio
(Noah's Site - Dublin, Ohio)
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Soil Map—Franklin Caunty, Ohio
(Noah's Site - Dublin, Ohio)
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Soil Map—Franklin County, Ohio

Noah's Site - Dublin, Ohio

Map Unit Legend

Franklin County, Ohio (OH049)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
CrA Crosby silt loam, 0 to 2 percent 1.1 34.4%
slopes
Ko Kokomo silty clay loam 2.0 65.6%
Totals for Area of Interest 3.1 100.0%

USDA  Natural Resources
==l Conservation Service

Web Soil Survey

National Cooperative Soil Survey

12/12/2013
Page 3 of 3



Map Unit Description: Crosby silt loam, 0 to 2 percent slopes---Franklin County, Ohio

Noah's Site - Dublin, Ohio

Franklin County, Ohio

CrA—Crosby silt loam, 0 to 2 percent slopes

Map Unit Setting
Elevation: 600 to 1,200 feet
M | precipitation: 35 to 45 inches
Mean annual air temperature: 50 to 55 degrees F
Frost-free period: 140 to 180 days

Map Unit Composition
Crosby and similar soils: 85 percent
m t

Description of Crosby

Setting
Landform: Till plains
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Loamy till

Properties and qualities
Slope: Q to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water

(Ksat): Moderately low to moderately high (0.06 to 0.20 in/hr)

Depth to water table: About 12 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 40 percent
Available water capacity: Moderate (about 8.5 inches)

Interpretive groups
Farmland classification: Prime farmland if drained
Land capability (nonirrigated): 2w
Hydrologic Soil Group: C/D |

Typical profile
0 to 9 inches: Silt loam
9 to 36 inches: Silty clay loam
36 to 70 inches: Loam

Minor Components

Kokomo
Percent of map unit: 8 percent
Landform: Depressions

Celina
Percent of map unit: 7 percent
Landform: Till plains, moraines

USDA  Natural Resources Web Soil Survey 12/12/2013
==l Conservation Service National Cooperative Soil Survey Page 1 of 2



Map Unit Description: Crosby silt loam, 0 to 2 percent slopes---Franklin County, Ohio Noah's Site - Dublin, Ohio

Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex

Across-slope shape: Linear

Data Source Information

Soil Survey Area:  Franklin County, Ohio
Survey Area Data: Version 10, Mar 16, 2012

USDA  Natural Resources Web Soil Survey 12/12/2013
==l Conservation Service National Cooperative Soil Survey Page 2 of 2



Map Unit Description: Kokomo silty clay loam---Franklin County, Ohio

Noah's Site - Dublin, Ohio

Franklin County, Ohio

Ko—Kokomo silty clay loam

Map Unit Setting
Elevation: 600 to 1,000 feet
Mean annual precipitation: 35 to 45 inches
Mean annual air temperature: 48 to 55 degrees F
Frost-free period: 140 to 180 days

Map Unit Composition
Kokomo and similar soils: 85 percent
Minor components: 15 percent

Description of Kokomo

Setting
Landform: Depressions
Parent material: Silty and clayey till

Properties and qualities
Slope: Q to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water

(Ksat): Moderately high (0.20 to 0.60 in/hr)

Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Calcium carbonate, maximum content: 35 percent
Available water capacity: High (about 9.2 inches)

Interpretive groups
Farmland classification: Prime farmland if drained
Land capability (nonirrigated): 2w
Hydrologic Soil Group: C/ID |

Typical profile
0 to 9 inches: Silty clay loam
9 to 43 inches: Silty clay loam
43 to 70 inches: Clay loam

Minor Components

Crosby
Percent of map unit: 8 percent
Landform: Till plains
Down-slope shape: Linear
Across-slope shape: Convex

Celina
Percent of map unit: 7 percent
Landform: Till plains, moraines

USDA  Natural Resources Web Soil Survey 12/12/2013
==l Conservation Service National Cooperative Soil Survey Page 1 of 2



Map Unit Description: Kokomo silty clay loam---Franklin County, Ohic Noah's Site - Dublin, Chio

Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex

Across-slope shape: Linear

Data Source Information

Soil Survey Area:  Franklin County, Ohio
Survey Area Data: Version 10, Mar 16, 2012

USDA  Natural Resources Web Soil Survey 12/12/2013
==l Conservation Service National Cooperative Soil Survey Page 2 of 2



City of Dublin
Stormwater Master Plan
South Fork Indian Run Watershed Release Rate Requirements

Design Storm
1 2 5 10 25 50 100
Sub-Basin Area Peak Flow Rate Peak Flow Rate Peak Flow Rate Peak Flow Rate Peak Flow Rate Peak Flow Rate Peak Flow Rate
(Acres) (CES) (CES/Ac) (CES) (CES/Ac) (CES) (CES/Ac) (CES) (CES/Ac) (CES) (CES/Ac) (CES) (CES/Ac) (CES) (CES/Ac)
1070 1.7 1 0.8 2 1.0 2 1.3 3 1.6 4 2.1 5 2.8 6 3.6
1080 2.9 1 0.5 2 0.6 2 0.7 3 0.9 4 1.3 5 1.8 7 2.4
1090 2.6 2 0.6 2 0.7 3 1.0 3 1.2 4 1.6 6 2.2 7 2.8
1100 3.0 0 0.1 0 0.1 0 0.2 1 0.3 2 0.5 3 0.9 4 15
1110 1.9 1 0.6 1 0.7 2 0.9 2 1.1 3 1.4 4 2.0 5 2.6
1120 3.1 1 0.5 2 0.6 3 0.8 3 1.1 5 15 6 2.1 9 2.8
1130 19.7 3 0.2 4 0.2 5 0.3 8 0.4 14 0.7 23 1.2 34 1.7
1140 6.1 1 0.2 1 0.2 2 0.3 2 0.3 3 0.5 5 0.8 7 11
1150 21.0 6 0.3 8 0.4 9 0.4 15 0.7 26 1.3 43 2.1 64 3.0
1160 1.5 1 0.8 2 1.1 2 1.4 3 2.3 5 3.6 7 5.0 9 6.1
1165 0.7 1 1.6 1 2.1 2 2.7 2 3.3 3 4.2 4 5.2 4 6.1
1170 1.5 2 1.6 3 2.1 4 2.7 5 3.3 6 4.1 8 5.1 9 6.0
1180 0.8 1 1.3 1 1.7 2 2.1 2 2.6 3 3.2 3 4.1 4 5.0
1190 1.2 1 0.7 1 0.9 1 1.1 2 1.4 2 1.8 3 25 4 3.2
1200 9.5 14 1.4 17 1.8 23 2.4 28 3.0 36 3.8 46 4.8 54 5.7
1210 3.9 5 1.4 7 1.8 9 2.4 11 2.9 14 3.7 18 4.6 22 55
1220 27.8 1 0.0 1 0.0 2 0.1 5 0.2 10 0.4 19 0.7 31 1.1
1230 1.8 2 1.0 2 1.3 3 1.6 4 1.9 4 2.5 6 3.2 7 4.0
1240 3.7 1 0.4 2 0.5 2 0.6 3 0.8 5 1.3 7 1.9 10 2.6
1250 4.6 4 0.8 4 1.0 6 1.2 7 15 9 2.0 13 2.7 16 3.5
1260 4.7 6 1.2 7 15 10 2.1 12 2.6 16 3.5 21 4.6 26 5.5
1270 2.0 3 1.4 4 1.8 5 2.5 6 3.1 8 4.0 10 5.0 12 6.0
1280 6.2 4 0.7 5 0.9 8 1.3 11 1.8 16 2.6 23 3.7 29 4.7
1290 5.7 4 0.6 4 0.8 6 1.1 8 1.4 11 2.0 16 2.8 21 3.7
1295 19.3 1 0.0 1 0.1 1 0.1 2 0.1 4 0.2 6 0.3 10 0.5
1300 30.2 4 0.1 5 0.2 6 0.2 8 0.3 10 0.3 15 0.5 20 0.7
1310 13.8 3 0.2 4 0.3 5 0.4 7 0.5 9 0.6 13 0.9 17 1.2
1320 21.3 4 0.2 4 0.2 6 0.3 8 0.4 11 0.5 17 0.8 23 11
1330 1.8 3 1.6 4 2.4 6 3.4 8 4.2 9 5.0 11 5.9 12 6.7
1340 11.8 5 0.4 6 0.5 8 0.7 10 0.9 13 1.1 18 15 23 1.9
1350 14.6 11 0.7 14 0.9 18 1.3 25 1.7 35 2.4 50 3.4 65 4.4
1360 41.3 20 0.5 25 0.6 31 0.7 35 0.9 a7 1.1 70 1.7 96 2.3
1370 1.5 2 1.6 3 2.0 4 2.6 5 3.0 6 3.8 7 4.7 8 5.6
1380 1.5 2 1.3 2 1.6 3 2.0 4 2.4 4 3.0 6 3.7 7 4.4
1390 221 19 0.9 24 1.1 31 1.4 37 1.7 48 2.2 63 2.9 79 3.6
1400 4.0 6 1.5 8 1.9 10 2.4 12 2.9 14 3.6 18 4.4 21 5.2
Note:

1) When zero is encountered for a release rate, use a default value of 0.01.
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EXECUTIVE SUMMARY

Noah’s is proposing to develop a site in the City of Dublin with an event center. The site is
located in the City of Dublin on the east side of Wall Street north of Perimeter Drive. The
land use proposed for the site is a 10,300 SF event center. There is one proposed access on
Wall Street. Since the proposed site will generate more trips than the previously zoned site, a
traffic impact study is required by the City of Dublin. The City requires a 10 Year design so
2014 was assumed to be Opening Day which makes 2024 the horizon year.

Typically, trip generation is computed using the current edition of Trip Generation published
by the Institute of Transportation Engineers (ITE). However, Trip Generation does not
provide data for Event Centers. In the MOU, the methodologies for projecting traffic and the
comparison to the existing zoning were described.

2014 and 2024 “No Build’ and ‘Build’ volumes were developed for use in turn lane warrant
analyses and unsignalized capacity analyses. The comparison of the 2024 “‘No Build’ and
‘Build’ is what the City uses to determine what, if any, mitigation is required. Therefore, the
following are the conclusions of the traffic study:

2024 “‘No Build”

ePost Road & Discovery Boulevard
oThe impeded movements operate at an acceptable Level of Service (LOS).
oA westbound left turn lane is not warranted.
oAn eastbound right turn lane is warranted.

ePerimeter Drive & Discovery Boulevard-Venture Drive
oThe impeded northbound left turn movement operates at LOS “E”. Thisis a
typical LOS for an unsignalized minor street or driveway approach at an
intersection with a higher volume street. A roundabout is the only correction
to this condition. A roundabout would operate with an acceptable LOS.
oA westbound right turn lane is not warranted.

ePerimeter Drive & Wall Street-Venture Drive
oThe impeded southbound left turn movement operates at LOS “F”. Thisis a
typical LOS for an unsignalized minor street or driveway approach at an
intersection with a higher volume street. A roundabout is the only correction
to this condition. A roundabout would operate with an acceptable LOS.
oA westbound right turn lane is warranted.

eDiscovery Boulevard & Wall Street
oThe impeded movements operate at an acceptable Level of Service (LOS).
oA southbound left turn lane is not warranted.
oA northbound right turn lane is not warranted.

Noah’s — Dublin Site Traffic Impact Study - 1



2024 ‘Build’

ePost Road & Discovery Boulevard
oSame as No Build: The impeded movements operate at an acceptable Level
of Service (LOS).
oSame as No Build: A westbound left turn lane is not warranted.
oSame as No Build: An eastbound right turn lane is warranted.

ePerimeter Drive & Discovery Boulevard-Venture Drive
oSame as No Build: The impeded minor street movements operate at LOS
“F”. This is a typical LOS for an unsignalized minor street or driveway
approach at an intersection with a higher volume street. A roundabout is the
only correction to this condition. A roundabout would operate with an
acceptable LOS.
oSame as No Build: A westbound right turn lane is not warranted.
oSite traffic represents 3.33% of the traffic at the intersection. (Calculations
are in Appendix “H”)

ePerimeter Drive & Wall Street-Venture Drive
oSame as No Build: The impeded minor street movements operate at LOS
“F”. This is a typical LOS for an unsignalized minor street or driveway
approach at an intersection with a higher volume street. A roundabout is the
only correction to this condition. A roundabout would operate with an
acceptable LOS.
oSame as No Build: A westbound right turn lane is warranted.
oSite traffic represents 5.83% of the traffic at the intersection. (Calculations
are in Appendix “H”)

eDiscovery Boulevard & Wall Street
oSame as No Build: The impeded movements operate at an acceptable Level
of Service (LOS).
oSame as No Build: A southbound left turn lane is not warranted.
oSame as No Build: A northbound right turn lane is not warranted.

e\Wall Street & Prop. Noah’s Access
oThe impeded movements operate at an acceptable Level of Service (LOS).
oA northbound left turn lane is not warranted.
oA southbound right turn lane is not warranted.
oA site distance exhibit has been provided. See Appendix “G”.

Noah’s — Dublin Site Traffic Impact Study - 2



BACKGROUND

Noah’s is proposing to develop a site in the City of Dublin with an event center. The site is
located in the City of Dublin on the east side of Wall Street north of Perimeter Drive. The
land use proposed for the site is a 10,300 SF event center. The site location is shown on
Figure 1. There is one proposed access on Wall Street. The site plan is shown in Figure 2.
Since the proposed site will generate more trips than the previously zoned site, a traffic
impact study is required by the City of Dublin. This report outlines the findings of the traffic
impact study prepared by Traffic Engineering Services (TES).

After an initial conversation with the City, a Memo of Understanding (MOU) dated
September 5, 2013 was submitted to the City. The City provided comments in an e-mail
dated September 17, 2013. A revised MOU dated December 4, 2013 was submitted to the
City. This was considered approved with comment in an e-mail dated December 12, 2013.
Copies of all referenced correspondence is in Appendix “A”.

EXISTING CONDITIONS

The following is information about the streets in the study area.

ePerimeter Dr.: 3 lanes; 35 MPH speed limit.
ePost Rd.: 2 lanes; 35 MPH speed limit.
eDiscovery Blvd.: 2 lanes; 25 MPH speed limit.
eWall St.: 2 lanes; 25 MPH speed limit.

Peak hour (7-9 AM and 4-6 PM) turning movement counts were available for use in the
study at the following locations:

ePost Rd. & Discovery Blvd.

eDiscovery Blvd. & Wall St.

ePerimeter Dr. & Discovery Blvd. (AM Peak Only)
ePerimeter Dr. & Wall St.

One consistent peak hour was used in the analysis which was from 7:45-8:45 AM and 5-6

PM. The original reports from all of the available turning movement counts are in Appendix
L‘B!’.

Noah’s — Dublin Site Traffic Impact Study - 3
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SITE GENERATED TRAFFIC

Trip Generation

Typically, trip generation is computed using the current edition of Trip Generation published
by the Institute of Transportation Engineers (ITE). However, Trip Generation does not
provide data for Event Centers. In the MOU, the methodologies for projecting traffic and the
comparison to the existing zoning were described. A copy of the MOU is in Appendix “A”.
The result of this was the determination that trip generation for an event center should be
used in the analysis.

Table 1 shows the trip generation developed for an event center. The daily traffic in the table
was projected by assuming two capacity events would occur in one day. Therefore, there
could be 500 people arriving and departing twice. The assumption of two people per car
described in the MOU was also applied to the daily traffic.

Traffic volumes generated in off peak hours will vary depending on start and end times of
particular events and the size of the events. The number of peak hour trips represents a
capacity event which would be the most conservative traffic and could occur in an off peak
hour. Based on the Owners parking statistics from two similar sized sites, an average event
has approximately 32% of the parking utilized. Based on the traffic projected for the
proposed site, an average event would represent about 40 trips within an hour that an event
began or ended.

Trip Distribution
The traffic was applied to the street network based on the existing general distribution which
is as follows:

AM Peak
©22% to/from west on Post Road
052% to/from west on Perimeter Drive
026% to/from east on Perimeter Drive

PM Peak
©21% to/from west on Post Road
#35% to/from west on Perimeter Drive
0449% to/from east on Perimeter Drive

The distribution calculations are in Appendix “C”.

Noah’s — Dublin Site Traffic Impact Study - 6



i Entering Exiting
Traffic Stud Overide Regression Equation from Tri
Sub Y Land Use Time of Day Data Set from Trip Generation with g G quati P Total Trips
ubarea Average eneration % Total Trips % Total Trips
Daily Weekday O Average Rate=2.00 500 50% 250 50% 250
Event Center (Non ITE Source)
AM Peak Peak Hour of Adj. Street Traffic, One Hour between 7 & 9 AM [l Average Rate= 0.50 125 88% 110 12% 15
1
PM Peak Peak Hour of Adj. Street Traffic, One Hour between 4 & 6 PM D Average Rate= 0.50 125 12% 15 88% 110
Ind. Variable (X) = 250 People
O
O
Daily 500 250 250
TOTALS AM Peak 125 110 15
PM Peak 125 15 110
Noah's - Dublin Site Traffic Impact Study - 12/2013
TABLE 1 - SITE TRIP GENERATION SUMMARY




2014 AND 2024 TRAFFIC

An area (all public streets) growth rate of 4.07% per year (compounded) was calculated
based on the weighted average of the AM and PM Peak hour for two links. 2030 adjusted
volumes based on the travel demand model were available from the Delta Energy Dublin
Development TIS. The figure from the report is in Appendix “D”. The two links that were
compared were Perimeter Drive west of Wall Street and Wall Street north of Perimeter
Drive. The calculations are also in Appendix “D”.

Figures 3-4 show all components of the 2014 ‘Build’ traffic. Figures 5-6 show all

components of the 2024 ‘Build’ traffic. To assist with review, exhibits showing the ‘No
Build’ traffic are in Appendix “D”.

Noah’s — Dublin Site Traffic Impact Study - 8



NOTE: Rounding as a result of software algorithms
can result in one car discrepancies in the site traffic

between intersections.
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NOTE: Rounding as a result of software algorithms
can result in one car discrepancies in the site traffic

between intersections.
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NOTE: Rounding as a result of software algorithms
can result in one car discrepancies in the site traffic

between intersections.
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NOTE: Rounding as a result of software algorithms
can result in one car discrepancies in the site traffic

between intersections.
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Turn Lane Warrant Analysis

ANALYSES

The procedure to determine whether turn lanes are warranted is according to the State
Highway Access Management Manual (AMM) published by the Ohio Department of

Transportation (ODOT).

apply to unsignalized free flow approaches.

According to the ODOT L&D Manual, turn lane warrants only

Table 2 shows a summary of the results. The graphs from the AMM are in Appendix “E”.
The results show that there are no changes to the status of the turn lanes warrants between the
‘No Build” and ‘Build” conditions so there are no developer improvements necessary to

mitigate the site traffic.

2014 2024
Intersection Movement Ilflf)ikr ‘No é&llfj ‘No égﬁ‘é
Build’ Build’
WB LT AM Peak Not Met Not Met Not Met Not Met
Post Road & PM Peak Not Met Not Met Not Met Not Met
Discovery Blvd. - AM Peak | NotMet | Not Met MET MET
PM Peak Not Met Not Met Not Met Not Met
*Perimeter Drive& AM Peak | Not Met Not Met Not Met Not Met
Discovery Blvd.-Venture | WB RT
Drive PM Peak Not Met Not Met Not Met Not Met
*Perimeter Drive & Wall AM Peak Not Met Not Met MET MET
. WB RT
St.-Venture Drive PM Peak | Not Met Not Met Not Met Not Met
SBLT AM Peak **NA **NA Not Met Not Met
Discovery Blvd. & Wall PM Peak **NA **NA Not Met Not Met
Street NB RT AM Peak **NA **NA Not Met Not Met
PM Peak **NA **NA Not Met Not Met
SB LT AM Peak **NA **NA Not Met Not Met
Wall St. & PM Peak **NA **NA Not Met Not Met
Prop. Noah’s Access NB RT AM Peak **NA **NA Not Met Not Met
PM Peak **NA **NA Not Met Not Met

*=L eft Turn Lane already exists.
**=Due to very low volumes, only 2024 condition was tested

TABLE 2 — Summary of Results for Turn Lane Warrant Analysis
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Unsignalized Capacity Analyses

Unsignalized capacity analyses were performed at all intersections in the study area. In the
analyses, delays are computed which correspond to a Level of Service (LOS) “A” through
“F”. Typically, Level of Service (LOS) “D” or above is considered an acceptable LOS. For
a Two-Way Stop condition, the unsignalized capacity analysis gives LOS results for vehicles
that must wait for gaps to make their maneuver. In this case, the movements experiencing
delay would be the left turns from the major street and the minor street movements. All other
movements are free flowing so they don’t encounter delay. Since driver expectations are
different for various types of traffic control, there are different LOS criteria for unsignalized
intersections versus signalized intersections. The LOS criteria for unsignalized intersections
are shown in Table 3.

Level of Service Delay Range (seconds/vehicle)
<10

>10and <15

>15and <25

>25and <35

> 35 and < 50

> 50

Source: Highway Capacity Manual 2010

TABLE 3 - Level of Service Criteria for Unsignalized Intersections

mmOO|m| >

The following comprises the background of the analysis:
eHCS+ V5.6 was used to perform the analysis.
e The existing intersection peak hour factor (PHF) was used for existing study
area intersections. For existing and proposed driveway intersections a peak
hour factor of 0.9 was assumed.
o A 2% heavy vehicle percentage was assumed in the analysis.
e The warranted “No Build’ turn lanes were not considered in the analyses.
eBecause of the lower volumes along Discovery Blvd. and Wall St., only the
2024 conditions were analyzed for intersections along those streets.
elf any movement operated below LOS D, roundabout analyses was
performed for the intersection in that condition and all subsequent conditions.

A summary of the results are shown in Tables 4-5. The HCS reports are in Appendix “F”.
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Delay (Level of Service)

Main Street

Minor Street

Intersection Time Year
Eastbound Westbound Northbound Northbound Southbound Southbound
Left Left Approach Left Approach Left
2014 'No Build' Traffic 8.0 (A) 10.4 (B)
2014 'Build' Traffic 8.1 (A) 10.6 (B)
AM Peak
2024 'No Build' Traffic 8.5 (A) 11.9 (B)
30-Discovery Blvd. & 2024 'Build' Traffic 8.6 (A) 12.2 (B)
Post Road 2014 'No Build' Traffic 7.5 (A) 11.6 (B)
2014 'Build' Traffic 7.5 (A) 12.1 (B)
PM Peak
2024 'No Build' Traffic 7.7 (A) 15.6 (C)
2024 'Build' Traffic 7.7 (A) 16.7 (C)
5095-Discovery AM Peak 2014 'No Build' Traffic 8.2 (A) 8.9 (A) 30.5 (D) 428 (E) 12.2 (B)
Blvd./Venture Dr. &
Perimeter Dr. PM Peak 2014 'No Build' Traffic 8.6 (A) 8.0 (A) 232 (C) 36.1 (E) 28.7 (D)
15-Wall St/Venture AM Peak 2014 'No Build' Traffic 8.1 (A) 8.8 (A) 13.2 (B) 26.1 (D) 232 (C) 29.1 (D)
Dr. & Perimeter Dr. PM Peak 2014 'No Build' Traffic 8.4 (A) 8.7 (A) 18.6 (C) 31.4 (D) 44.7 (E) 55.3 (F)
1212013
TABLE 4 - Unsignalized Capacity Summary - (2-Way-Stop, East-West Major Street)
Delay (Level of Service)
Main Street Minor Street
Intersection Time Year
Northbound Southbound Eastbound Westbound
Left Turn Left Turn All All
2024 'No Build' Traffic 7.4 (A) 7.6 (A) 9.8 (A)
. AM Peak
20-Discovery Blvd. & 2024 'Build' Traffic 7.4 (A) 7.6 (A) 9.9 (A)
Private Driveway/Wall
St. 2024 'No Build' Traffic 74 (A) 7.5 (A) 9.7 (A) 9.9 (A)
PM Peak
2024 'Build' Traffic 74 (A) 7.5 (A) 9.9 (A) 9.8 (A)
27-Wall St. & Noah's AM Peak 2024 'Build' Traffic 7.5 (A) 9.0 (A)
Prop. Access PM Peak 2024 'Build' Traffic 7.4 (A) 9.6 (A)
1272013

TABLE 5 - Unsignalized Capacity Summary - (2-Way Stop, North-South Major Street)
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Roundabout Capacity Analyses

Roundabout capacity analyses were performed at any intersection where an unsignalized
movement operated less than LOS “D”. In the capacity analyses, delays are computed which
correspond to a Level of Service (LOS) “A” through “F”. Typically, Level of Service (LOS)
“D” or above is considered an acceptable LOS. The LOS criteria for roundabouts are shown
in Table 6.

Level of Service Delay Range (seconds/vehicle)
<10

>10and <15

>15and <25

>25and < 35

> 35 and < 50

> 50

Source: Highway Capacity Manual 2010
TABLE 6 - Level of Service Criteria for Roundabouts

mmolo|m| >

The following comprises the background of the signalized capacity analysis:

eHCS 2010 6.50 was used to perform the analysis.
e The existing intersection Peak Hour Factor (PHF) was applied.

A summary of the results are shown in Table 7. The HCS reports are in Appendix “F”,
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Delay (Level of Service)

Intersection Time Year
Intersection Eastbound Westbound Northbound Southbound

2014 "No Build' Traffic 72 (A) 7.7 (A) 5.6 (A) 7.8 (A) 43 (A)
2014 'Build' Traffic 7.6 (A) 8.1 (A) 5.7 (A) 8.3 (A) 43 (A)

AM Peak
2024 'No Build' Traffic 10.9 (B) 11.8 (B) 7.5 (A) 12.4 (B) 49 (A)
Discovery 2024 'Build' Traffic 11.6 (B) 12.7 (B) 7.6 (A) 13.4 (B) 4.9 (A)

Blvd./Venture Dr. &

Perimeter Dr. (#5095) 2014 "No Build' Traffic 6.7 (A) 52 (A) 6.2 (A) 6.5 (A) 10.7 (B)
2014 "Build' Traffic 6.9 (A) 52 (A) 6.4 (A) 6.5 (A) 11.4 (B)

PM Peak
2024 'No Build' Traffic 11.0 (B) 6.5 (A) 8.3 (A) 9.5 (A) 26.9 (D)
2024 'Build' Traffic 11.6 (B) 6.5 (A) 8.7 (A) 9.6 (A) 30.2 (D)
2014 "No Build' Traffic 6.0 (A) 6.5 (A) 5.4 (A) 5.8 (A) 5.5 (A)
2014 'Build' Traffic 6.5 (A) 7.0 (A) 6.1 (A) 6.3 (A) 5.7 (A)

AM Peak
2024 'No Build' Traffic 8.0 (A) 9.1 (A) 6.8 (A) 7.9 (A) 7.2 (A)
Wall St./Venture Dr. & 2024 'Build' Traffic 8.8 (A) 9.9 (A) 7.8 (A) 8.5 (A) 7.5 (A)
Perimeter Dr. (#15) 2014 'No Build' Traffic 6.7 (A) 6.4 (A) 57 (A) 102 (B) 7.0 (A)
2014 'Build' Traffic 7.3 (A) 6.9 (A) 5.8 (A) 11.2 (B) 9.1 (A)

PM Peak
2024 'No Build' Traffic 10.3 (B) 8.9 (A) 7.5 (A) 23.9 (C) 10.8 (B)
2024 'Build' Traffic 11.6 (B) 9.8 (A) 7.6 (A) 27.4 (D) 15.2 (C)

Noah's - Dublin Site Traffic Impact Study - 17
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CONCLUSIONS

2014 and 2024 “‘No Build’ and ‘Build” volumes were developed for use in turn lane warrant
analyses and unsignalized capacity analyses. The comparison of the 2024 *‘No Build’ and
‘Build’ is what the City uses to determine what, if any, mitigation is required. Therefore, the
following are the conclusions of the traffic study:

2024 “‘No Build”

ePost Road & Discovery Boulevard
oThe impeded movements operate at an acceptable Level of Service (LOS).
oA westbound left turn lane is not warranted.
oAn eastbound right turn lane is warranted.

ePerimeter Drive & Discovery Boulevard-Venture Drive
oThe impeded northbound left turn movement operates at LOS “E”. Thisis a
typical LOS for an unsignalized minor street or driveway approach at an
intersection with a higher volume street. A roundabout is the only correction
to this condition. A roundabout would operate with an acceptable LOS.
oA westbound right turn lane is not warranted.

ePerimeter Drive & Wall Street-Venture Drive
oThe impeded southbound left turn movement operates at LOS “F”. Thisis a
typical LOS for an unsignalized minor street or driveway approach at an
intersection with a higher volume street. A roundabout is the only correction
to this condition. A roundabout would operate with an acceptable LOS.
oA westbound right turn lane is warranted.

eDiscovery Boulevard & Wall Street
oThe impeded movements operate at an acceptable Level of Service (LOS).
oA southbound left turn lane is not warranted.
oA northbound right turn lane is not warranted.

2024 ‘Build’

ePost Road & Discovery Boulevard
oSame as No Build: The impeded movements operate at an acceptable Level
of Service (LOS).
oSame as No Build: A westbound left turn lane is not warranted.
oSame as No Build: An eastbound right turn lane is warranted.

ePerimeter Drive & Discovery Boulevard-Venture Drive
oSame as No Build: The impeded minor street movements operate at LOS
“F”. This is a typical LOS for an unsignalized minor street or driveway
approach at an intersection with a higher volume street. A roundabout is the
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only correction to this condition. A roundabout would operate with an
acceptable LOS.

oSame as No Build: A westbound right turn lane is not warranted.

oSite traffic represents 3.33% of the traffic at the intersection. (Calculations
are in Appendix “H”)

ePerimeter Drive & Wall Street-Venture Drive
oSame as No Build: The impeded minor street movements operate at LOS
“F”. This is a typical LOS for an unsignalized minor street or driveway
approach at an intersection with a higher volume street. A roundabout is the
only correction to this condition. A roundabout would operate with an
acceptable LOS.
oSame as No Build: A westbound right turn lane is warranted.
oSite traffic represents 5.83% of the traffic at the intersection. (Calculations
are in Appendix “H”)

eDiscovery Boulevard & Wall Street
oSame as No Build: The impeded movements operate at an acceptable Level
of Service (LOS).
oSame as No Build: A southbound left turn lane is not warranted.
oSame as No Build: A northbound right turn lane is not warranted.

eWall Street & Prop. Noah’s Access
oThe impeded movements operate at an acceptable Level of Service (LOS).
oA northbound left turn lane is not warranted.
oA southbound right turn lane is not warranted.
oA site distance exhibit has been provided. See Appendix “G”.
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Todd Stanhope

From: Tina C. Wawszkiewicz <twawszkiewicz@dublin.oh.us>

Sent: Thursday, December 12, 2013 2:56 PM

To: Todd Stanhope

Cc: Overmyer, Kurt (Kurt.Overmyer@guggenheimpartners.com); Brian Lorenz

(brian.lorenz@wdpartners.com) (brian.lorenz@wdpartners.com); Jeannie E. Willis; Kristin K.
Yorko; Justin M. Goodwin
Subject: RE: Noah's TIS - MOU

Hi Todd,

Thank you for providing the revised MOU and the additional data for the Noah sites around the country. These are my
comments on the MOU:

We discussed needing to quantify daily, off-peak and weekend trips for the proposed land use. Please include
assumptions in the study, so that neighborhood traffic concerns can be addressed.

Please include a site plan in the study. If a single access new point is proposed, this is the only location the site distance
needs to be evaluated. Cross access and shared parking agreements are encouraged.

Thanks!
Tina

Tina Wawszkiewicz, PE
Civil Engineer

City of Dublin
Engineering

5800 Shier Rings Road
Dublin, Ohio 43016
phone 614.410.4636
cell 614.668.1705

twawszkiewicz@dublin.oh.us
www.dublinohiousa.gov

www.twitter.com/dublinohio
www.facebook.com/dublinohio

From: Todd Stanhope [mailto:todd@trafficcounts.com]

Sent: Wednesday, December 04, 2013 3:18 PM

To: Tina C. Wawszkiewicz

Cc: Overmyer, Kurt (Kurt.Overmyer@guggenheimpartners.com); Brian Lorenz (brian.lorenz@wdpartners.com)
(brian.lorenz@wdpartners.com)

Subject: Noah's TIS - MOU

Tina

Attached is a revised MOU for your review. We have addressed your comments received in an e-mail dated 9/17/2013.
As you may be aware, we need to submit the TIS by the Dec. 19 to meet the filing deadline for the first planning

1



commission meeting in January. Therefore, we would appreciate any effort you can make to expedite the review so we
can get started on the analysis. Thank you.

Todd J. Stanhope, P.E., PTOE
Project Engineer

Traffic Engineering Services

742 Radio Drive

Lewis Center, OH 43035

V: (740) 549-0070

F: (866) 359-0465

e-mail: todd@trafficcounts.com
web: www.trafficcounts.com
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742 Radio Drive o Lewis Center, OH 43035 e Phone (740) 549-0070 e Fax (866) 359-0465
www.trafficcounts.com
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December 4, 2013

Ms. Tina Wawszkiewicz, P.E.
City of Dublin

5800 Shier Rings Rd

Dublin, OH 43016

Re: Noah’s Event Center TIS

Please consider this letter as a Memo of Understanding (MOU) for the TIS required for
the subject site. The site is located in the City of Dublin on the east side of Wall Street
north of Perimeter Drive. The land use proposed for the site is a 10,300 SF event
center. The scope of the study described below is based on conversations with City
staff. We have also included some follow up information.

e Study area - The study area includes the following intersections:
o All proposed site access points

Discovery Blvd & Post Road

Discovery Blvd & Wall St

Discovery Blvd & Perimeter Dr

Perimeter Dr & Wall St

O O0OO0Oo

e Time Periods - Weekday AM Peak hour (one hour between 7 AM and 9 AM);
Weekday PM Peak hour (one hour between 4 PM and 6 PM).

e Data Collection — Turning movement counts taken as part of another study in
this area that has been submitted to the City are acceptable for use.

e Trip Generation — Typically, trip generation is computed using the current
edition of Trip Generation published by the Institute of Transportation Engineers
(ITE). However, Trip Generation does not provide data for Event Centers. A
web search for information regarding trip generation at this type of facility
resulted in finding a traffic impact study for the proposed The Ridge Event Center
in Orem, UT. The Ridge Event Center TIS (Ridge TIS) is attached. The facility
analyzed in the Ridge TIS is of similar use and size to the subject site. The
owner noted that the capacity of the proposed Noah’s facility will be 250 people.
Findings for PM Peak Hour trip generation in the Ridge TIS were based upon
observations, traffic counts, and interviews with management of an existing
convention center facility. The Ridge TIS also notes that the nature of the use of
the facility indicated that most trips occur outside the PM Peak Hour.

Based upon information from the owner (summary attached), events are
scheduled such that there is at least a two hour window to clean and reset for the
next event. Therefore, there would not be an event ending and another
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Ms. Tina Wawszkiewicz, P.E. — 12/4/2013
Page 2 of 3

beginning within the same hour. The most critical condition for analysis of an
event center is proposed to be a capacity business event that begins within the
AM Peak hour and concludes within the PM Peak hour.

The Ridge TIS applied an assumption of three people per vehicle and 88% of the
trips were inbound prior to the beginning of an event. The City has indicated that
the assumption of three people per vehicle is not acceptable to apply to a
business event.

The owner provided information from a parking study at other sites which is
attached. Two sites (Chandler, Arizona and Westminster, Colorado) that have
slightly larger buildings than what is proposed in Dublin indicate that less than
1% of events exceed the lot capacity which is in the 126 to 132 range for those
sites. Applying an assumption of two people per vehicle for the Dublin site,
would result in 125 trips which is consistent with the parking data at the similar
sized site. Therefore, an assumption of two people for vehicle is assumed in the
trip generation.

The City has indicated that a comparison needs to be made between the trip
generation of the proposed use and the trip generation of the permitted uses.
Whichever has the most intense traffic is what is considered in the study. In
reviewing the permitted uses, it was determined that general office, medical
office, and fitness and recreational sports centers should be evaluated. There is
not any known limitation to the size of the building in the zoning text so the
assumption of a 25,000 SF (2.5 acre* 10,000 SF/Acre) building is assumed for
each type of building.

A table with comparisons of trip generation for the event center, office, medical
office, and athletic club is attached. Note that for the office use in the PM Peak,
utilizing the regression equation yields unrealistic results because the PM
outbound is over 66% of the AM Inbound. Therefore, the trips were adjusted
such that the outbound trips in the PM peak were equal to the inbound trips in the
AM peak. The result is the athletic club generates more trips than the event
center in the PM peak but the event center is higher in the AM Peak. Therefore,
the event center will be used in the analysis.

Trip Distribution — The traffic will be applied to the street network based on the existing
general distribution established in the MOU dated 6/6/2013 for The Village at Coffman
Park Traffic Impact Study. Since the Noah’s site is in closer proximity to Perimeter
Drive, it was assumed that all traffic oriented to the east would arrive and depart via
Perimeter Drive. The following is the proposed trip generation for the study.

AM Peak
022% to/from west on Post Road
052% to/from west on Perimeter Drive
026% to/from east on Perimeter Drive
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Ms. Tina Wawszkiewicz, P.E. — 12/4/2013
Page 3 of 3

PM Peak
021% to/from west on Post Road
035% to/from west on Perimeter Drive
044% to/from east on Perimeter Drive

e Design Year — An Opening Day and a 10 Year design horizon are required.
Opening day is anticipated to be 2014 so the design year will be 2024.

e Growth Rates — An area (all public streets) growth rate of 4.07% per year
(compounded) was calculated as part of The Village of Coffman Park TIS. This
growth rate will be used in the TIS.

e Analysis
o Turn lane warrants
o Capacity analyses and mitigation strategies (if LOS is less than D on any

movement)

e Site Distance — An assessment of site distance at the proposed access
locations will be made.

If this MOU is acceptable to you, please indicate your approval in the space provided
below. If not, please let us know what items need to be changed. Thank you for your
attention to this.

Sincerely,

Todd J. Stanhope, P.E., PTOE

cc: K. Overmeyer — Guggenheim Partners, LLC

Approved: Date:
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INTRODUCTION AND SUMMARY

Purpose of Report and Study Objectives

The purpose of this traffic study is to identify traffic impacts associated with the proposed Ridge Event
Center development on the surrounding road network. The study objectives include: project
description, define the study intersections, estimate trip generation and distribution for the site and
adjacent developments, analyze 2010 AM and PM peak traffic conditions, describe traffic impacts of the
project under 2010 conditions, and recommend improvements.

Executive Summary

Site Location and Study Area: The Ridge Event Center development is planned to be located on 1000
West and Center Street in Orem, Utah. Three study intersections, 800 West/ Center St., 1000 West/
Center St., and 1200 West/ Center St were analyzed with and without the project.

Development Description: The Ridge Event Center development will be 10,000 sq. ft. It consists of
3,200 sq. ft. of ballroom, a bridal room, support rooms, and an office/storage. The project proposes two
full accesses on 1000 West. Surrounding land uses consist of single family homes, retail, and Mountain
View High School.

Principal Findings: At build-out, the Ridge Event Center development is expected to generate an
average of 53 new PM peak hour trips. Currently, the study intersections operate at level of service
(LOS) C or better during the AM and PM peak hours. After traffic generated by the project is added to
the roadway network, the study intersections experience some increase in delay, but remain at an LOS C
or better in the year 2010.

Conclusions and Recommendations:

e After the project is completed the study intersections are expected to operate at LOS C or
better.

e At build-out, the Ridge Event Center development is expected to generate an average of 53 new
PM peak hour trips.
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PROPOSED DEVELOPMENT

Site Location

The Ridge Event Center development is planned to be located on 1000 West and Center Street in Orem,
Utah. The project site is shown in Figure 1.

Figure 1 Project Site Location

Land Use

The Ridge Event Center development consists of the 10,000 sq. ft. building with 50 parking stalls; 15
stalls north and 35 stalls south of the building. The surrounding land uses consist of single family homes,
retail, and Mountain View High School.

Site Plan and Access

The site proposes two full accesses on 1000 West approximately 150 feet apart. Figure 2 provides the
project site plan.
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Figure 2 Ridge Event Center Site Plan
STUDY AREA CONDITIONS
Study Area

The intersections studied for this report were:

Center Street/1200 West: This is a four legged
signalized intersection. 1200 West is a three-
lane road with one right turn lane, one thru
lane, and one left turn lane. Center Street is a
four-lane road with one right turn lane, two
thru lanes, and one left turn lane.




The Ridge Event Center | 2010

Center Street/1000 West: This is a three
legged unsignalized intersection. 1000 West is
a local street with full access. Center Street is a
three-lane road with two thru lanes and one
shared middle turn lane.

Center Street/800 West: This is a four legged
intersection. 800 West is a three-lane road,
with one right turn lane, one thru lane, and one
left turn lane. Center Street is a four-lane road
with one right turn lane, two thru lanes, and
one left turn lane.

Figure 4 Center Street and 1000 West

Figure 5 Center Street and 800 West
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ANALYSIS OF 2010 CONDITIONS

Existing Volumes

Traffic counts for the AM and PM peak hour on 1000 West/ Center St. and 800 West/ Center St. were
performed for the study intersections on February 4, 2010. Traffic counts for 1200 West/ Center St.
intersection was performed previously in connection with the I-15 CORE Project.

Study Intersection Level of Service

Level of service (LOS) is a term used by the Highway Capacity Manual (HCM) to describe the traffic
operations of an intersection, based on congestion and delay. It ranges from LOS A (almost no
congestion or delay) to LOS F (traffic demand is above capacity and the intersection experiences long
queues and delay). LOS C is generally considered acceptable for rural intersections. LOS D is acceptable
for urbanized intersections. LOS E is the threshold when the intersection reaches capacity. Tables 1 and
2 summarize the LOS delay for stop controlled movements at unsignalized and signalized intersections.

Table 1: LOS —Unsignalized Intersections Criteria

Level of Service Average Control Delay  (s/veh)

3

Source: Highway Capacity Manual (HCM) 2000, Transportation

Research Board National Research Council, Washington D.C., 2000



e — e — ——e s

The Ridge Event Center | 2010

Table 2: LOS - Signalized Intersections Criteria

Level of Service Average Control Delay

. e e ; i
Source: Highway Capacity Manual (HCM) 2000, Transportation
Research Board National Research Council, Washington D.C., 2000

Level of Service (LOS) analyses were conducted for the 2010 conditions with the project traffic add to
the AM and PM peak hour volumes using Synchro software. Table 3 and 4 show the existing AM and
PM peak hour performances at the study intersections. As demonstrated in the results, each
intersection performs at LOS C or better under existing conditions during both the AM and PM peak
hours.

Table 3 AM Peak Hour Performance Existing 2010 Conditions

2010 PM Peak Hour

Intersection

2o o CEYy E S

ction LOS is given at the worst approach

*Unsignalized interse

Table 4 PM Peak Hour Performance Existing 2010 Conditions

2010 PM Peak Hour

Intersection
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PROJECT TRAFFIC ANALYSIS

Trip Generation

The Institute of Transportation Engineers’ (ITE) Trip Generation Manual, 8™ Edition does not provide
data on convention centers. As such, Horrocks Engineers performed a similar study at the Davis
Conference Center in Layton, UT. From this study Horrocks was able to estimate a trip generation rate
for the PM peak hour based on event attendees and used floor space.

Comparable Location

The Davis Conference Center located at 748 West Heritage Park Boulevard, Layton, Utah was chosen as
a comparable location to the proposed the Ridge Event Center. The criteria shown in Table 5
demonstrates the suitability of the comparison.

Table 5: Location Comparison

Facility Details
: ‘Faciliity Location - Size ‘_‘E{hibition Hall Meeting Ro

U

Five separate events were counted at the Davis Conference Center during the PM peak hour. The
events studied were a formal military banquet, a corporate training event, a high school graduation
ceremony, and a two-day professional conference/trade show. Two of the events studied began during
the PM peak while the remaining two events ended during the PM peak. Each event was analyzed
based on the number of vehicles entering and exiting the conference center parking lots. These results
were then compared to the used amount of space used by each event to estimate the above mentioned
trip generation rate.

Using the comparable location, the Ridge Event Center trip generation during the PM peak hour was
calculated based on observations, traffic counts, and interviews with convention center management.
Based on convention center data, an estimation of 20 sq. ft/person is needed during a seated event.
Therefore 160 people, with an average of 3 people per vehicle, will generate 53 vehicles at the event
center during this peak. Due to the nature of the use of the facility it is likely that most trips will occur
outside the peak PM hour. However, to be conservative, it is assumed that all 53 vehicles will arrive
during the PM peak hour. Table 6 summarizes this data for the PM peak hour.
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Table 6: Project Trip Generation Beginning PM Peak Hour

Weedkay PM Peak Hour
Total In Out

Variable Quantity

The proposed development is expected to generate 53 new PM peak hour trips.

Tables 7 and 8 illustrate existing 2010 plus project traffic conditions. Worst case scenario for peak hour
volumes occur with an all day event assuming each PM peak hour trip has a corresponding AM peak

hour trip.

Table 7 PM Peak Hour Performance with Project

2010 PM Peak Hour
Los

Intersection

*Unsignalized intersection LOS is given at the worst approach

Table 8 AM Peak Hour Performance with Project

: 2010 PM Peak Hour
Intersection

*Unsignalized intersection LOS is given at the worst approach

Under existing 2010 conditions with the project, the study intersections operate at a LOS C or better
during the AM and PM peak hours.

Trip Distribution

The project site plan shows two parking lots; one north and one south of the building. Both parking lots
are accessed from 1000 West. Due to proximity to Interstate-15, vehicles traveling on I-15 will leave the
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freeway at the Center Street exit and travel eastbound on Center Street where they will turn right onto
1000 West and enter into either parking lot. Traffic from local residents will travel from State Street to
Center Street and travel westbound before turning left onto 1000 West.

Conclusions and Recommendations

e After the project is completed the study intersections are expected to operate at LOS C or
better.

e At build-out, the Ridge Event Center development is expected to generate an average of 53 new
PM peak hour trips.
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N O A H S FOR ALL LIFE'S EVENTS

PO BOX 1289 PHONE 801 859 8192 TOLL FREF | 800 MY NOAHS
RIVERTON, UTAH 84065 FAX 801 446 8841 WEBSITE WWW.MYNOAHS.COM

ADDRESS

NOAH’S is typically used Monday through Thursday for corporate and business
events, Fridays and Saturdays are for family and social events. On average, a NOAH'’S
one story building uses on average of about 45 stalls. See traffic study

Please find the two attached documents illustrating the building calendar for our
Las Colinas, Texas location. This location opened March 2012, and therefore reflects
a developed building schedule. The first document is the day-by-day schedule for
May 2013, which we consider a busy month for this particular year. The second
document is the day-by-day schedule for July 2013, which we consider a slow month
for this particular year.

In May 2013 in Las Colinas, one of our busy months, there were only two back-to-
back events. In July 2013 there were no back-to-back events. As seen in the day-by-
day calendars, when an event gets booked there is a 1-hour NA block placed before
and after an event block. This ensures that we will have at least 2 hours to clean the
room and reset it for the next event.

NOAH'’S staffs the buildings appropriately based upon the events scheduled for that
day on the calendar. We staff to ensure good customer service.



Entering Exiting
Trgffg: Study Land Use Time of Day Data Set from Trip Generation RegressmréEquattl_on from Trip Total Trips
ubarea eneration % Total Trips % Total Trips
Event Center (Non ITE Source) AM Peak Peak Hour of Adj. Street Traffic, One Hour between 7 & 9 AM Average Rate= 0.50 125 88% 110 12% 15
1
Ind. Variable (X) = 250 People PM Peak Peak Hour of Adj. Street Traffic, One Hour between 4 & 6 PM Average Rate= 0.50 125 12% 15 88% 110
Daily Weekday In(T)=0.76In(X)+3.68 458 50% 229 50% 229
General Office Building (ITE Code #710) AM Peak Hour (Per Trip Generation, this represents both
5 AM Peak the peak hour of the generator and peak hour of adjacent In(T)=.80In(X)+1.57 63 88% 55 12% 8
street.)
PM Peak Hour (Per Trip Generation, this represents both Adiusted t0 62% of
Ind. Variable (X) = 25 1000 SF Gross Floor Area PM Peak the peak hour of the generator and peak hour of adjacent J ’ 66 17% 11 83% 55
ITE:T=1.12 (X)+78.45
street.)
Daily Weekday Average Rate= 36.13 903 50% 452 50% 451
Medical-Dental Office Building (ITE Code #720)
3 AM Peak Peak Hour of Adj. Street Traffic, One Hour between 7 & 9 AM Average Rate= 2.4 60 79% 47 21% 13
Ind. Variable (X) = 25 1000 SF Gross Floor Area PM Peak Peak Hour of Adj. Street Traffic, One Hour between 4 & 6 PM In(T)=0.90In(X)+1.53 84 28% 24 72% 60
Daily Weekday Average Rate= 43.00 1075 50% 538 50% 537
Athletic Club (ITE Code #493)
4 AM Peak Peak Hour of Adj. Street Traffic, One Hour between 7 & 9 AM Average Rate= 2.97 74 61% 45 39% 29
Ind. Variable (X) = 25 1000 SF Gross Floor Area PM Peak Peak Hour of Adj. Street Traffic, One Hour between 4 & 6 PM Average Rate= 5.96 149 62% 92 38% 57

APPENDIX EXHIBIT - SITE TRIP GENERATION COMPARISON

Noah's Traffic Impact Study - 12/2013




Parking Spaces

December 16, 2011

Thru
April 14, 2012
Lindon, Utah 144
South Jordan, Utah 168
Chandler, Arizona 132
‘Westminster, Colorado 126
Irving, Texas 121

Bldg. Sq. Footage

24,600
33,200
12,500
12,500

11,700

Parking Ratio
Spaces : 1000Sq. Feet

10.56
10.08

10.34

Events during
Study Period

408
612
316
212

19

Number of High Number

Weeks

17

17

17

17

186

279

156

109

Avg. Number *

45
99
52
42

42

Number of Events Number of Events
Exceeding Lot Capacity ~ Exceeding 10/1000Sq. Feet

*Average number is Based on total cars parked for the day. Average number is often times separated by daytime parking and evening parking. Heaviest weighted average in the evening.

Chandler, Westminster and Irving have a higher ratio of large conference space to overall square footage resulting in higher parking counts per 1,000 sq.feet.

Noah's opinion:

The proper ratio for our type of use is 8 to 9 parking stalls per 1000sq. feet. As demonstrated by study, 94 to 98% of the use falls within this parameter.
In practical terms, perhaps 1 to perhaps 2 events per month exceed the capacity.

Number of Events
Exceeding 8/1000Sq. Feet

% of Events

% of Events

Exceeding Lot Capacity Exceeding 10/1000Sq. Feet

1.5%

2.8%

0.3%

0.9%

0.0%

0.0%

0.0%

1.3%

0.9%

0.0%

% of Events
Exceeding 8/1000Sq. Feet

0.0%
0.0%
2.2%
1.9%

5.3%



Todd Stanhope

From: Tina C. Wawszkiewicz <twawszkiewicz@dublin.oh.us>
Sent: Tuesday, September 17, 2013 3:12 PM

To: Todd Stanhope

Cc: Kristin K. Yorko; Jeannie E. Willis; Justin M. Goodwin
Subject: RE: Noah's Reception Center TIS - MOU

Hi Todd,

Could you please include the proposed building size in the MOU? | don't see it in there, and it would be helpful.

I'm also wondering about the 3 people per vehicle assumption. While this may come close on a social function, it
probably doesn't make sense for a business conference (judgment based on the engineering conferences I've attended).

I'm surprised there isn't a limitation on the density or size of a building in the development text, but maybe we're just
not that far along in the process. | would suggest that you use a conservative assumption as far as trip generation, as we
require the traffic study to match or exceed the development text limitations.

As noted below, please revise the text regarding the trip distribution.

Thanks!
Tina

Tina Wawszkiewicz, PE
Civil Engineer

City of Dublin
Engineering

5800 Shier Rings Road
Dublin, Ohio 43016
phone 614.410.4636
cell 614.668.1705

twawszkiewicz@dublin.oh.us
www.dublinohiousa.gov

www.twitter.com/dublinohio
www.facebook.com/dublinohio

From: Todd Stanhope [mailto:todd@trafficcounts.com]
Sent: Thursday, September 05, 2013 1:13 PM

To: Tina C. Wawszkiewicz

Subject: RE: Noah's Reception Center TIS - MOU

Tina

That is the same distribution used in the Village of Coffman Park study with the exception that no traffic from the east
was assumed from Post Road based on the location of the site. The percentage to the east on Post Road was added to
Perimeter Drive to the east for this study.



We can correct the text along with any other comments you may have.

Todd J. Stanhope, P.E., PTOE
Project Engineer

Traffic Engineering Services, Inc.
742 Radio Drive

Lewis Center, OH 43035

V: (740) 549-0070

F: (866) 359-0465

e-mail: todd@trafficcounts.com
web: www.trafficcounts.com

From: Tina C. Wawszkiewicz [mailto:twawszkiewicz@dublin.oh.us]
Sent: Thursday, September 05, 2013 12:44 PM

To: Todd Stanhope

Subject: RE: Noah's Reception Center TIS - MOU

Hi Todd,

| have a question on the trip distribution. The Village at Coffman Park is the closest site under study. It makes sense to
compare this and the existing counts. Were you waiting on any other data to adjust the proposed distribution? I'm
confused by the text.

Thanks!
Tina

From: Todd Stanhope [mailto:todd@trafficcounts.com]

Sent: Thursday, September 05, 2013 8:55 AM

To: Tina C. Wawszkiewicz

Cc: Overmyer, Kurt (Kurt.Overmyer@guggenheimpartners.com)
Subject: Noah's Reception Center TIS - MOU

Tina
Attached is the MOU for the subject project.

Todd J. Stanhope, P.E., PTOE
Project Engineer

Traffic Engineering Services, Inc.
742 Radio Drive

Lewis Center, OH 43035

V: (740) 549-0070

F: (866) 359-0465

e-mail: todd@trafficcounts.com
web: www.trafficcounts.com




TRAFFIC ENGINEERING
SERVICES, INC. 1 &

742 Radio Drive e Lewis Center, OH 43035 e Phone (740) 549-0070 e Fax (866) 359-0465
www.trafficcounts.com

September 5, 2013

Ms. Tina Wawszkiewicz, P.E.
City of Dublin

5800 Shier Rings Rd

Dublin, OH 43016

Re: Noah’s Reception Center TIS

Please consider this letter as a Memo of Understanding (MOU) for the TIS required for
the subject site. The site is located in the City of Dublin on the east side of Wall Street
north of Perimeter Drive. The land uses proposed for the site is a reception center. The
scope of the study described below is based on a conversation with the City. We have
also included some follow up information.

Study area - The study area includes the following intersections:
o0 All proposed site access points

Discovery Blvd & Post Road

Discovery Blvd & Wall St

Discovery Blvd & Perimeter Dr

Perimeter Dr & Wall St

O O0OO0OoOo

e Time Periods - Weekday AM Peak hour (one hour between 7 AM and 9 AM);
Weekday PM Peak hour (one hour between 4 PM and 6 PM).

e Data Collection — Turning movement counts taken as part of another study in
this area that has been submitted to the City are acceptable for use.

e Trip Generation — Typically, trip generation is computed using the current
edition of Trip Generation published by the Institute of Transportation Engineers
(ITE). However, Trip Generation does not provide data for Reception Centers. A
web search for information regarding trip generation at this type of facility
resulted in finding a traffic impact study for the proposed The Ridge Event Center
in Orem, UT. The Ridge Event Center TIS (Ridge TIS) is attached. The facility
in the TIS is of similar use and size to the subject site. The owner noted that the
capacity of the proposed Noah’s facility is 250 people. Findings for PM Peak
Hour trip generation in the Ridge TIS were based upon observations, traffic
counts, and interviews with management of an existing convention center facility.
It noted that three people per car were assumed. The Ridge TIS also notes that
the nature of the use of the facility indicated that most trips occur outside the PM
Peak Hour.

We propose to use the assumption of the capacity event arriving during each
peak hour. From the Ridge TIS we will apply the assumption of 3 people per

Y:\Project Files\13-137\Correspondence\Wawszkiewicz 9-5-2013 MOU.doc



Ms. Tina Wawszkiewicz, P.E. — 9/5/2013
Page 2 of 3

vehicle and that 88% of the trips were inbound. This would result in 84 vehicle
trip ends in each peak hour and corresponds well to the 103 parking spaces
being proposed.

The City has indicated that a comparison needs to be made between trip
generation of the proposed use and the trip generation of the permitted use.
Whichever is has the most intense traffic is what is considered in the study. It is
our understanding that office and medical office is permitted on the site. At this
point, there is not any limitation to the size of the building so the assumption of a
25,000 SF (2.5 acre* 10,000 SF/Acre) building is assumed for each type of office
building.

The table with comparisons of trip generation of the proposed, office, and
medical office is attached. Note that for the office use in the PM Peak, utilizing
the regression equation yields unrealistic results because the PM outbound is
over 66% the AM Inbound. Therefore, the trips were adjusted such that the
outbound trips in the PM were equal to the inbound trips in the AM. The result is
the medical office building generates the same number of PM peak trips as the
proposed use but the proposed use is higher in the AM Peak. Therefore, the
reception center will be used in the analysis.

Trip Distribution —We will propose a distribution once we collect the data. If the
City has received other TISs in the area that have distribution information, these
may be helpful in proposing a distribution for this site.

AM Peak
022% to/from west on Post Road
052% to/from west on Perimeter Drive
026% to/from east on Perimeter Drive

PM Peak
021% to/from west on Post Road
035% to/from west on Perimeter Drive
044% to/from east on Perimeter Drive

e Design Year — An Opening Day and a 10 Year design horizon are required.
Opening day is anticipated to be 2014 so the design year will be 2024.

e Growth Rates — An area (all public streets) growth rate of 4.07% per year
(compounded) was calculated as part of The Village of Coffman Park TIS in the
area. We propose to use this growth rate in the TIS.

e Analysis
o Turn lane warrants
o Capacity analyses and mitigation strategies (if LOS is less than D on any
movement)

Site Distance — An assessment of site distance at the proposed access
locations will be made.

Y:\Project Files\13-137\Correspondence\Wawszkiewicz 9-5-2013 MOU.doc



Ms. Tina Wawszkiewicz, P.E. — 9/5/2013
Page 3 of 3

If this MOU is acceptable to you, please indicate your approval in the space provided
below. If not, please let us know what items need to be changed. Thank you for your
attention to this.

Sincerely,

Todd J. Stanhope, P.E., PTOE
cc: K. Overmeyer — Guggenheim Partners, LLC

Approved: Date:

Y:\Project Files\13-137\Correspondence\Wawszkiewicz 9-5-2013 MOU.doc
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Traffic Engineering Services, Inc.
742 Radio Drive

Lewis Center, OH 43035 File Narge : Perimeter Drive & Discovery Boulevard - AM Peak
Site Code : 00000067
(740) 549-0070 Start Date : 6/7/2013
PageNo :1
Groups Printed- Cars & Trucks
Discovery Boulevard Perimeter Drive Venture Drive Perimeter Drive
Southbound Westbound Northbound Eastbound
Start Time Left Thru Right '?\c?tgl Left Thru Right 'I"A(ftgl Left Thru Right 'I"A(?tgl Left Thru Right 'I,i“c?tgl Int. Total
Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
07:00 AM 1 0 2 3 2 12 1 15 0 0 1 1 20 57 13 90 109
07:15 AM 0 0 0 0 6 26 8 40 1 1 0 2 25 70 18 113 155
07:30 AM 1 1 4 6 2 29 5 36 3 0 0 3 27 119 27 173 218
07:45 AM 0 0 2 2 2 32 6 40 4 0 2 6 52 147 31 230 278
Total 2 1 8 11 12 99 20 131 8 1 3 12 124 393 89 606 760
08:00 AM 0 0 4 4 9 41 10 60 4 1 2 7 58 105 28 191 262
08:15 AM 0 1 4 5 5 36 13 54 3 0 2 5 60 102 19 181 245
08:30 AM 0 1 5 6 5 41 5 51 3 0 4 7 40 93 23 156 220
08:45 AM 1 0 5 6 6 61 9 76 5 0 5 10 47 91 13 151 243
Total 1 2 18 21 25 179 37 241 15 1 13 29 205 391 83 679 970
Grand Total 3 3 26 32 37 278 57 372 23 2 16 41 329 784 172 1285 1730
Apprch % 9.4 9.4 81.3 9.9 74.7 15.3 56.1 4.9 39.0 25.6 61.0 134
Total % 0.2 0.2 1.5 1.8 2.1 16.1 3.3 215 1.3 0.1 0.9 2.4 19.0 45.3 9.9 74.3
Discovery Boulevard Perimeter Drive Venture Drive Perimeter Drive
Southbound Westbound Northbound Eastbound
Start Time Left Thru Right "I?\c?tgl Left Thru Right 'ﬁcﬁgl Left Thru Right "Ij“ct)tgl Left Thru Right .ﬁigl Int. Total
Peak Hour From 07:00 AM to 08:45 AM - Peak 1 of 1
Intersection 07:45 AM
Volume 0 2 15 17 21 150 34 205 14 1 10 25 210 447 101 758 1005
Percent 0.0 11.8 88.2 10.2 73.2 16.6 56.0 4.0 40.0 27.7 59.0 13.3
07:45 Volume 0 0 2 2 2 32 6 40 4 0 2 6 52 147 31 230 278
Peak Factor 0.904
High Int. 08:30 AM 08:00 AM 08:00 AM 07:45 AM
Volume 0 1 5 6 9 41 10 60 4 1 2 7 52 147 31 230
Peak Factor 0.708 0.854 0.893 0.824




City of Dublin
Engineering
5800 Shier Rings Road

Mike S. Dublin, Ohio 43016 File Name : PerimeterDiscoveryPM2013
Thurs. Site Code :00475003

Start Date : 2/28/2013

Page No :1

Groups Printed- Cars - Trucks

Discovery Blvd Perimeter Drive Venture Drive Perimeter Drive
Southbound Westbound Northbound Eastbound
Start Time Right ‘ Thru ‘ Left ‘ Peds ‘ App. Total Right ‘ Thru ‘ Left ‘ Peds ‘ App. Total Right ‘ Thru ‘ Left ‘ Peds ‘ App. Total Right ‘ Thru ‘ Left ‘ Peds ‘ App. Total | Int. Total
04:00 PM 19 0 9 0 28 1 64 8 0 73 4 3 18 0 25 6 53 6 0 65 191
04:15 PM 13 0 6 0 19 2 75 4 0 81 10 2 17 0 29 12 71 4 0 87 216
04:30 PM 30 1 16 0 47 1 99 3 0 103 12 0 19 0 31 4 56 2 0 62 243
04:45 PM 13 0 14 0 27 1 96 1 0 98 6 0 11 0 17 4 69 5 0 78 220
Total 75 1 45 0 121 5 334 16 0 355 32 5 65 0 102 26 249 17 0 292 870
05:00 PM 32 0 17 0 49 2 122 1 0 125 24 0 9 0 33 5 78 5 0 88 295
05:15 PM 23 0 18 0 41 0 119 3 0 122 7 3 18 0 28 1 62 7 0 70 261
05:30 PM 34 0 6 0 40 0 113 2 0 115 3 1 7 0 11 3 76 6 0 85 251
05:45 PM 24 0 19 0 43 2 103 3 1 109 4 2 4 0 10 1 66 0 0 67 229
Total 113 0 60 0 173 4 457 9 1 471 38 6 38 0 82 10 282 18 0 310 1036
Grand Total 188 1 105 0 294 9 791 25 1 826 70 11 103 0 184 36 531 35 0 602 1906
Apprch % 63.9 0.3 35.7 0 11 95.8 3 0.1 38 6 56 0 6 88.2 5.8 0
Total % 9.9 0.1 5.5 0 154 0.5 415 1.3 0.1 43.3 3.7 0.6 5.4 0 9.7 1.9 27.9 1.8 0 31.6
Cars 188 1 104 0 293 9 789 25 1 824 70 11 97 0 178 33 527 34 0 594 1889
% Cars 100 100 99 0 99.7 100 99.7 100 100 99.8 100 100 94.2 0 96.7 91.7 99.2 97.1 0 98.7 99.1
Trucks 0 0 1 0 1 0 2 0 0 2 0 0 6 0 6 3 4 1 0 8 17
% Trucks 0 0 1 0 0.3 0 0.3 0 0 0.2 0 0 5.8 0 33 8.3 0.8 2.9 0 1.3 0.9
Discovery Blvd Perimeter Drive Venture Drive Perimeter Drive
Southbound Westbound Northbound Eastbound
Start Time Right ‘ Thru ‘ Left ‘ Peds ‘ App. Total Right ‘ Thru \ Left \ Peds ‘ App. Total Right \ Thru \ Left \ Peds ‘ App. Total Right \ Thru \ Left \ Peds ‘ App. Total Int. Total \
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM
05:00 PM 32 0 17 0 1 2 12 1 0 125 24 0 9 0 33 5 78 5 0 88 295
05:15 PM 23 0 18 0 41 0 119 3 0 122 7 3 18 0 28 1 62 7 0 70 261
05:30 PM 34 0 6 0 40 0 113 2 0 115 3 1 7 0 11 3 76 6 0 85 251
05:45 PM 24 0 19 0 43 2 103 3 1 109 4 2 4 0 10 1 66 0 0 67 229
Total Volume 113 0 60 0 173 4 457 9 1 471 38 6 38 0 82 10 282 18 0 310 1036
% App. Total 65.3 0 34.7 0 0.8 97 1.9 0.2 46.3 7.3 46.3 0 3.2 91 5.8 0

PHF .831 .000 789 000 .883 .500 .936 .750 .250 .942 .396 .500 .528 .000 621 500 .904 643 000 .881 .878




Traffic Engineering Services, Inc.
742 Radio Drive

The AM count was taken 6/12/2013. Lewis Center. OH 43035 File Name : Perimeter Drive & Wall St
’ Site Code : 00006101
(740) 549-0070 Start Date : 6/10/2013
PageNo :1

Groups Printed- All Vehicles

Wall Street Perimeter Drive Venture Drive Perimeter Drive
Southbound Westbound Northbound Eastbound
. Righ App. Righ App. Righ App. Righ App. Int.
Start Time | Left| Thru t Total Left | Thru t Total Left | Thru t Total Left | Thru t Total Total
Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
07:00 AM 2 1 0 3 8 27 5 40 0 0 1 1 3 37 7 47 91
07:15 AM 2 1 0 3 12 39 5 56 1 0 3 4 3 68 10 81 144
07:30 AM 0 0 0 0 18 52 10 80 1 0 1 2 2 87 16 105 187
07:45 AM 1 0 1 2 26 91 9 126 0 1 1 2 5 110 17 132 262
Total 5 2 1 8 64 209 29 302 2 1 6 9 13 302 50 365 684
08:00 AM 4 0 4 8 21 65 10 96 1 0 2 3 5 104 10 119 226
08:15 AM 3 0 1 4 16 71 9 96 0 0 4 4 2 81 15 98 202
08:30 AM 6 1 1 8 17 53 16 86 1 0 12 13 4 87 14 105 212
08:45 AM 3 0 2 5 21 77 11 109 4 0 5 9 2 81 8 91 214
Total 16 1 8 25 75 266 46 387 6 0 23 29 13 353 47 413 854
04:00 PM 9 1 7 17 11 68 2 81 12 2 24 38 1 95 4 100 236
04:15 PM 12 0 3 15 3 89 2 94 6 0 24 30 6 107 5 118 257
04:30 PM 10 0 1 11 5 67 2 74 11 0 32 43 1 111 9 121 249
04:45 PM 4 0 3 7 4 81 5 920 6 1 21 28 0 103 1 104 229
Total 35 1 14 50 23 305 11 339 35 3 101 139 8 416 19 443 971
05:00 PM 15 1 8 24 1 109 3 113 8 0 51 59 1 128 2 131 327
05:15 PM 17 2 4 23 3 123 5 131 11 2 23 36 2 131 5 138 328
05:30 PM 8 0 0 8 1 91 3 95 9 1 24 34 2 124 2 128 265
05:45 PM 9 2 1 12 2 89 3 94 5 0 7 12 2 107 2 111 229
Total 49 5 13 67 7 412 14 433 33 3 105 141 7 490 11 508 1149
Grand Total 105 9 36 150 | 169 1192 100 1461 76 7 235 318 41 1561 127 1729 | 3658
Apprch % 70.0 6.0 24.0 11.6 81.6 6.8 23.9 22 739 2.4 90.3 7.3
Total % 2.9 0.2 1.0 4.1 46 32.6 2.7 39.9 2.1 0.2 6.4 8.7 1.1 427 3.5 47.3
Wall Street Perimeter Drive Venture Drive Perimeter Drive
Southbound Westbound Northbound Eastbound
. Righ App. Righ App. Righ App. Righ App. Int.
Start Time | Left| Thru 9 t Tc?tgl Left | Thru 9 t Toﬁzl Left | Thru 9 t Toptgl Left | Thru 9 t T(?tgl Total
Peak Hour From 07:00 AM to 11:45 AM - Peak 1 of 1
Intersection 07:45 AM
Volume 14 1 7 22 80 280 44 404 2 1 19 22 16 382 56 454 902
Percent 63.6 4.5 31.8 19.8 69.3 10.9 9.1 45 864 35 841 123
07:45 1 0 1 2 26 91 9 126 0 1 2 5 110 17 132 262
Volume
Peak Factor 0.861
High Int. 08:00 AM 07:45 AM 08:30 AM 07:45 AM
Volume 4 0 4 8 26 91 9 126 1 0 12 13 5 110 17 132
Peak Factor 0.688 0.802 0.423 0.860
Peak Hour From 05:00 PM to 05:45 PM - Peak 1 of 1
Intersection 05:00 PM
Volume 49 5 13 67 7 412 14 433 33 3 105 141 7 490 11 508 1149
Percent 73.1 75 194 1.6 95.2 3.2 234 21 745 1.4 96.5 2.2
0515 .2 o 4 23| 3 123 5 131 11 2 23 36| 2 131 5 138| 328
Volume
Peak Factor 0.876
High Int.  05:00 PM 05:15 PM 05:00 PM 05:15 PM
Volume 15 1 8 24 3 123 5 131 8 0 51 59 2 131 5 138
Peak Factor 0.698 0.826 0.597 0.920




Traffic Engineering Services, Inc.
742 Radio Drive

AM count was taken in 6-11-2013. Lewis Center, OH 43035 File Nar(r;e : Post Rd & Discovery Blvd
Site Code :06111302
(740) 549-0070 Start Date : 6/10/2013
PageNo :1
Groups Printed- All Vehicles
Post Road Discovery Boulevard Post Road
Westbound Northbound Eastbound
Start Time Left Thru | App. Total Left Right | App. Total Thru Right | App. Total Int. Total
Factor 1.0 1.0 1.0 1.0 1.0 1.0
07:00 AM 2 12 14 1 2 3 17 11 28 45
07:15 AM 3 8 11 1 3 4 31 12 43 58
07:30 AM 2 14 16 0 2 2 41 15 56 74
07:45 AM 8 10 18 2 3 5 68 16 84 107
Total 15 44 59 4 10 14 157 54 211 284
08:00 AM 7 10 17 3 2 5 43 38 81 103
08:15 AM 2 13 15 2 4 6 44 19 63 84
08:30 AM 2 22 24 0 2 2 29 25 54 80
08:45 AM 5 20 25 2 2 4 55 16 71 100
Total 16 65 81 7 10 17 171 98 269 367
04:00 PM 0 18 18 8 4 12 26 0 26 56
04:15 PM 2 29 31 10 3 13 26 0 26 70
04:30 PM 5 34 39 20 9 29 22 3 25 93
04:45 PM 5 34 39 16 5 21 26 3 29 89
Total 12 115 127 54 21 75 100 6 106 308
05:00 PM 3 50 53 25 13 38 31 4 35 126
05:15 PM 6 41 47 24 18 42 27 2 29 118
05:30 PM 2 44 46 17 13 30 15 2 17 93
05:45 PM 4 46 50 15 4 19 27 2 29 98
Total 15 181 196 81 48 129 100 10 110 435
Grand Total 58 405 463 146 89 235 528 168 696 1394
Apprch % 12,5 87.5 62.1 37.9 75.9 24.1
Total % 4.2 29.1 33.2 10.5 6.4 16.9 37.9 12.1 49.9
Post Road Discovery Boulevard Post Road
Westbound Northbound Eastbound
Start Time Left | Thru| App. Total Left | Right [ App. Total Thru | Right [ App. Total Int. Total |
Peak Hour From 07:00 AM to 11:45 AM - Peak 1 of 1
Intersection 07:45 AM
Volume 19 55 74 7 11 18 184 98 282 374
Percent 25.7 74.3 38.9 61.1 65.2 34.8
07:45 Volume 8 10 18 2 3 5 68 16 84 107
Peak Factor 0.874
High Int. 08:30 AM 08:15 AM 07:45 AM
Volume 2 22 24 2 4 6 68 16 84
Peak Factor 0.771 0.750 0.839
Peak Hour From 12:00 PM to 05:45 PM - Peak 1 of 1
Intersection 05:00 PM
Volume 15 181 196 81 48 129 100 10 110 435
Percent 7.7 92.3 62.8 37.2 90.9 9.1
05:00 Volume 3 50 53 25 13 38 31 4 35 126
Peak Factor 0.863
High Int. 05:00 PM 05:15 PM 05:00 PM
Volume 3 50 53 24 18 42 31 4 35
Peak Factor 0.925 0.768 0.786




Traffic Engineering Services, Inc.
742 Radio Drive

Lewis Center, OH 43035 gi.'e ’(“:arge 5géséc°ve§y&wa“ St
ite Code : 11131
(740) 549-0070 Start Date : 6/11/2013
PageNo :1
Groups Printed- All Vehicles
Discovery Boulevard Wall Street Discovery Boulevard Driveway
Southbound Westbound Northbound Eastbound
. Righ App. Righ App. Righ App. Righ App. Int.
Start Time | Left| Thru t| Total Left | Thru t| Total Left | Thru t| Total Left | Thru t Total Total
Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
07:00 AM 2 4 1 7 0 0 0 0 2 3 2 7 0 0 0 0 14
07:15 AM 3 5 2 10 1 0 0 1 3 5 0 8 0 0 0 0 19
07:30 AM 2 10 1 13 0 0 0 0 2 10 2 14 0 0 0 0 27
07:45 AM 4 6 0 10 1 1 1 3 4 10 6 20 0 0 0 0 33
Total 11 25 4 40 2 1 1 4 11 28 10 49 0 0 0 0 93
08:00 AM 4 16 3 23 0 0 3 3 3 17 8 28 0 0 0 0 54
08:15 AM 4 11 1 16 0 0 2 2 2 14 6 22 0 0 0 0 40
08:30 AM 5 14 1 20 2 0 0 2 1 11 4 16 0 0 0 0 38
08:45 AM 2 8 1 11 1 0 1 2 0 7 4 11 0 0 0 0 24
Total 15 49 6 70 3 0 6 9 6 49 22 77 0 0 0 0 156
04:00 PM 2 4 0 6 1 0 1 2 0 17 2 19 0 0 0 0 27
04:15 PM 2 4 0 6 1 0 0 1 0 10 0 10 2 0 1 3 20
04:30 PM 1 14 0 15 3 0 4 7 1 12 0 13 1 1 3 5 40
04:45 PM 0 4 0 4 1 0 2 3 0 18 0 18 0 0 1 1 26
Total 5 26 0 31 6 0 7 13 1 57 2 60 3 1 5 9 113
05:00 PM 3 10 0 13 7 0 6 13 0 21 2 23 4 0 1 5 54
05:15 PM 2 4 1 7 2 0 2 4 0 13 1 14 1 0 4 5 30
05:30 PM 3 11 0 14 3 0 7 10 0 17 1 18 3 0 3 6 48
05:45 PM 1 8 0 9 2 0 2 4 1 4 1 6 2 1 2 5 24
Total 9 33 1 43 14 0 17 31 1 55 5 61 10 1 10 21 156
Grand Total 40 133 11 184 25 1 31 57 19 189 39 247 13 2 15 30 518
Apprch% 21.7 723 6.0 43.9 1.8 54.4 7.7 765 158 43.3 6.7 50.0
Total % 7.7 257 2.1 35.5 4.8 0.2 6.0 11.0 3.7 36.5 7.5 47.7 2.5 0.4 2.9 5.8
Discovery Boulevard Wall Street Discovery Boulevard Driveway
Southbound Westbound Northbound Eastbound
. Righ App. Righ App. Righ App. Righ App. Int.
Start Time | Left| Thru t| Total Left | Thru t| Total Left | Thru t| Total Left | Thru t Total Total
Peak Hour From 07:00 AM to 11:45 AM - Peak 1 of 1
Intersection 07:45 AM
Volume 17 47 5 69 3 1 6 10 10 52 24 86 0 0 0 0 165
Percent 24.6 68.1 7.2 30.0 10.0 60.0 11.6 605 27.9 0.0 0.0 0.0
08:00 4 16 3 23 0 0 3 3 3 17 8 28 0 54
Volume
Peak Factor 0.764
High Int. 08:00 AM 07:45 AM 08:00 AM 6:45:00 AM
Volume 4 16 3 23 1 1 1 3 3 17 8 28
Peak Factor 0.750 0.833 0.768
Peak Hour From 12:00 PM to 05:45 PM - Peak 1 of 1
Intersection 04:45 PM
Volume 8 29 1 38 13 0 17 30 0 69 4 73 8 0 9 17 158
Percent 21.1 76.3 2.6 433 0.0 56.7 0.0 945 55 47.1 0.0 529
VO 3 10 0 13 7 0 6 13 0 21 23 4 0o 1 5| 54
olume
Peak Factor 0.731
High Int. 05:30 PM 05:00 PM 05:00 PM 05:30 PM
Volume 3 11 0 14 7 0 6 13 0 21 2 23 3 0 3 6
Peak Factor 0.679 0.577 0.793 0.708




Page intentionally left blank



APPENDIX C

TRIP DISTRIBUTION



AM Peak Hour Distribution Calculations

Orientation Movement Volume Calc % [ Chosen %
Post Rd. EBRT at Discovery Blvd. 98
To/From west on Post Rd. 105 22.1% 22%
Discovery Blvd. NBLT at Post Rd. 7
Post Rd. WBLT at Discovery Blvd. 19
To/From east on Post Rd. 30 6.3% 0%
Discovery Blvd. NBRT at Post Rd. 11
Perimeter Dr. EBLT at Discovery Blvd. 210
. Perimeter Dr. EBLT at Wall St. 16
To/From wels)t on Perimeter 248 5290, 5206
r Discovery Blvd. SBRT at Perimter Dr. 15
Wall St. SBRT at Perimter Dr. 7
Perimeter Dr.WBRT at Discovery Blvd. 34
. Perimeter Dr. WBRT at Wall St. 44
To/From ea;t on Perimeter 9 19.4% 26%
r Discovery Blvd. SBLT at Perimter Dr. 0
Wall St. SBLT at Perimter Dr. 14
TOTALS 475 475 100% 100%
PM Peak Hour Distribution Calculations
Orientation Movement Volume Calc % [ Chosen %
Post Rd. EBRT at Discovery Blvd. 10
To/From west on Post Rd. 91 21.1% 21%
Discovery Blvd. NBLT at Post Rd. 81
Post Rd. WBLT at Discovery Blvd. 15
To/From east on Post Rd. 63 14.6% 0%
Discovery Blvd. NBRT at Post Rd. 48
Perimeter Dr. EBLT at Discovery Blvd. 18
. Perimeter Dr. EBLT at Wall St. 7
To/From wels)t on Perimeter 151 35.0% 35%
r Discovery Blvd. SBRT at Perimter Dr. 113
Wall St. SBRT at Perimter Dr. 13
Perimeter Dr.WBRT at Discovery Blvd. 4
. Perimeter Dr. WBRT at Wall St. 14
To/From ea;t on Perimeter 127 29.4% 44%
r Discovery Blvd. SBLT at Perimter Dr. 60
Wall St. SBLT at Perimter Dr. 49
TOTALS 432 432 100% 100%
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APPENDIX D

DESIGN TRAFFIC



WITH SINGLE SITE DRIVEWAY

COMMERCE PARKWAY

AM PEAK HOUR

10
r-O

r-'H

|

COMMERCE
PARKWAY

WITH SINGLE SITE DRIVEWAY

R
0
Ll —

PM PEAK HOUR
PROJECT NO. MEACH00-09303 FIGURE
T ) PROJECT:
( rans ) DELTA ENERGY DUBLIN DEVELOPMENT 10
Associates
TITLE: DB._LDH
Transportation Solutions for Today and Tomorro CB._DRC
Y | TOTAL2030 TRAFFICVOLUMES ey

SCALE:NTS. T DATE 10-15-09




GROWTH FACTOR CALCULATIONS

Jurisdictions:

Street:

First Count Year:
First Count Volume:
Second Count Year:

Second Count Volume:

Years Between Counts:

Compounded Per Year Growth Rate:

Manual Per Year Growth Rate:

Growth Rate to use in Calculation:

Years to Opening Day:
Opening Day Factor:
Years to Horizon:

Horizon Factor:

City of Dublin
Perimeter west of Wall AM| Perimeter west of Wall PM | Wall north of Perimeter AM | Wall north of Perimeter PM Total Area
2013 2013 2013 2013 2013
743 966 83 91 1883
2030 2030 2030 2030 2030
1287 1801 241 384 3713
17 17 17 17 17
3.28% 3.73% 6.47% 8.84% 4.07%
MANUAL (CPD) i MANUAL (CPD) W | MANUAL (CPD) i MANUAL (CPD) i CALCULATED
1 1 1 1 1
1.041
11 11 11 11 11
1.552

Set-up
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APPENDIX E

TURN LANE WARRANTS



2-Lane Highway Right Turn Lane Warrant
=< 40 mph or 70 kph Posted Speed

3A

4 [

Right/{ urn Lane

— Required
T

10P e
12pP
L 7
0 - ! ' / ! \ {
]
9P
200 Cﬁooé 600 (®)800 1000 1200
3P : -
Advancing Traffic (dhv)
WARRANT SUMMARY
AM PEAK PM PEAK
ID INTERSECTION [MOVEMENT] - VOLUME SET ) ®) RESULT
1 Discovery Blvd. & Post Road [EB RT] - 2014 'NO BUILD' (294,102) (114,10) NOT MET
2 Discovery Blvd. & Post Road [EB RT] - 2014 'BUILD' (318,126) (117,13) NOT MET
3 Discovery Blvd. & Post Road [EB RT] - 2024 'NO BUILD" (438,152) (171,16) MET
4 Discovery Blvd. & Post Road [EB RT] - 2024 'BUILD* (462,176) (174,19) MET
5 Discovery Blvd./Venture Dr. & Perimeter Dr. [WB RT] - 2014 'NO BUILD' (213,35) (489,4) NOT MET
6 Discovery Blvd./Venture Dr. & Perimeter Dr. [WB RT] - 2014 '‘BUILD' (221,35) (528,4) NOT MET
7 Discovery Blvd./Venture Dr. & Perimeter Dr. [WB RT] - 2024 'NO BUILD' (319,53) (729,6) NOT MET
8 Discovery Blvd./Venture Dr. & Perimeter Dr. [WB RT] - 2024 'BUILD' (327,53) (768,6) NOT MET
all St./Venture Dr. & Perimeter Dr. - , , NOT MET
9 Wall St./V Dr. & Peri Dr. [WB RT] - 2014 'NO BUILD' 420,46 451,15 [0)
all St./Venture Dr. & Perimeter Dr. - , , NOT MET
10 Wall St./Vi Dr. & Peri Dr. [WB RT] - 2014 'BUILD' 449,75 458,22 [0)
11 Wall St./Venture Dr. & Perimeter Dr. [WB RT] - 2024 "NO BUILD* (627,68) (672,22) MET
12 Wall St./Venture Dr. & Perimeter Dr. [WB RT] - 2024 'BUILD’ 656,97 , MET
II'St./ i 679,29
13 Wall St. & Noah's Prop. Access [SB RT] - 2024 'BUILD' (58,24) (107,3) NOT MET

NOAH'S - DUBLIN SITE
TRAFFIC IMPACT STUDY

. TRAFFIC ENG
PREPARED BY: TETACINEERINGy g

12/2013

APPENDIX

40 MPH)

2 LANE HIGHWAY RIGHT TURN LANE WARRANT (=<

Appendix




Advancing Traffic* (dhv)

2-Lane Highway Left Turn Lane Warrant

(——<40 mph or 70 kph Posted Speed)

'
N U T
:
r

Leﬁ. Turn %

600 R00 1000 1200
"'Includes Left Tums 2A Dpposing Traffic (dhv)
** There is no minimum number of turns
WARRANT SUMMARY
AM PEAK PM PEAK
ID INTERSECTION [MOVEMENT] - VOLUME SET @) - RESULT
1 Discovery Blvd. & Post Road [WB LT] - 2014 'NO BUILD' (294,771 26%) | (114,204 /7.8%) NOT MET
2 Discovery Blvd. & Post Road [WB LT] - 2014 'BUILD' (318,77 26%) | (117,204 / 7.8%) NOT MET
3 Discovery Blvd. & Post Road [WB LT] - 2024 'NO BUILD' (438,114 1 25.4%)| (171,304 / 7.6%) NOT MET
2 Discovery Blvd. & Post Road [WB LT] - 2024 'BUILD' (462,114 1 25.4%)| (174,304 / 7.6%) NOT MET
5 Wall St. & Noah's Prop. Access [SB LT] - 2024 'NO BUILD' (95,347 0%) (37,104 1 0%) NOT MET
6 Wall St. & Noah's Prop. Access [SB LT] - 2024 'BUILD' (181,58 / 0%) (49,107 / 0%) NOT MET

NOAH'S - DUBLIN SITE
TRAFFIC IMPACT STUDY

. TRAFFIC ENGINEERI
PREPARED BY: ~ TRAEECENCI

12/2013

APPENDIX

2 LANE HIGHWAY LEFT TURN LANE WARRANT (=< 40

MPH)
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APPENDIX F

CAPACITY ANALYSIS



TWO-WAY STOP CONTROL SUMMARY

IGeneral Information

Site Information

Analyst TJS Intersection Post Rd & Discovery Blvd
Agency/Co. Traffic Engineering Services Jurisdiction City of Dublin

Date Performed 12/2013 Analysis Year 2014 No Build

Analysis Time Period AM Peak
IProject Description
[East/West Street: Post Rd North/South Street: Discovery Blvd

Intersection Orientation: East-West Study Period (hrs): 0.25

Vehicle Volumes and Adjustments

IMajor Street Eastbound Westbound

[Movement 1 2 3 4 5 6
L T R L T R

\Volume (veh/h) 192 102 20 57

IPeak-Hour Factor, PHF 0.86 0.87 0.87 0.87 0.87 0.86

K/(;llf]rllg)Flow Rate, HFR 0 220 117 29 65 0

[Percent Heavy Vehicles 0 - - 2 - -

[Median Type Undivided

|RT Channelized 0 0

[Lanes 0 1 0 0 1 0

[Configuration TR LT

JUpstream Signal 0 0

[Minor Street Northbound Southbound

[Movement 7 8 9 10 11 12
L T R L T R

Volume (veh/h) 7 11

|Peak-Hour Factor, PHF 0.87 0.86 0.87 0.86 0.86 0.86

K,Z%%HOW Rate, HFR 8 0 12 0 0 0

[Percent Heavy Vehicles 2 0 2 0 0 0

|Percent Grade (%) 0 0

[Flared Approach N N

Storage 0 0

[RT Channelized 0 0

[Lanes 0 0 0 0 0 0

[Configuration LR

IDelay, Queue Length, and Level of Service

Approach Eastbound Westbound Northbound Southbound

[Movement 1 4 7 8 9 10 11

[Lane Configuration LT LR

v (veh/h) 22 20

IC (m) (veh/h) 1222 690

v/C 0.02 0.03

95% queue length 0.05 0.09

|Control Delay (s/veh) 8.0 10.4

|Los A B

Approach Delay (s/veh) -- -- 10.4

Approach LOS - - B

Copyright © 2010 University of Florida, All Rights Reserved

HCS+™ Version 5.6

Generated: 12/16/2013 7:29 PM




TWO-WAY STOP CONTROL SUMMARY

IGeneral Information

Site Information

Analyst TJS Intersection Post Rd & Discovery Blvd
Agency/Co. Traffic Engineering Services Jurisdiction City of Dublin
Date Performed 12/2013 Analysis Year 2014 No Build
Analysis Time Period PM Peak
IProject Description
[East/West Street: Post Rd North/South Street: Discovery Blvd
Intersection Orientation: East-West Study Period (hrs): 0.25
Vehicle Volumes and Adjustments
IMajor Street Eastbound Westbound
[Movement 1 2 3 4 5 6
L T R L T R
\Volume (veh/h) 104 10 16 188
IPeak-Hour Factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86
'('\'/‘;‘If];'g)':'ow Rate, HFR 0 120 11 18 218 0
[Percent Heavy Vehicles 0 - - 2 - -
[Median Type Undivided
|RT Channelized 0 0
[Lanes 0 1 0 0 1 0
[Configuration TR LT
JUpstream Signal 0 0
[Minor Street Northbound Southbound
[Movement 7 8 9 10 11 12
L T R L T R
\Volume (veh/h) 84 50
|Peak-Hour Factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86
K,Z%%HOW Rate, HFR 97 0 58 0 0 0
[Percent Heavy Vehicles 2 0 2 0 0 0
|Percent Grade (%) 0 0
[Flared Approach N N
Storage 0 0
[RT Channelized 0 0
[Lanes 0 0 0 0 0 0
[Configuration LR
IDelay, Queue Length, and Level of Service
Approach Eastbound Westbound Northbound Southbound
[Movement 1 4 7 8 9 10 11 12
[Lane Configuration LT LR
v (veh/h) 18 155
[c (m) (veh/h) 1454 702
v/C 0.01 0.22
95% queue length 0.04 0.84
|Control Delay (s/veh) 7.5 11.6
|Los A B
Approach Delay (s/veh) -- -- 11.6
Approach LOS - - B

Copyright © 2010 University of Florida, All Rights Reserved

HCS+™ Version 5.6

Generated: 12/16/2013 7:30 PM



TWO-WAY STOP CONTROL SUMMARY

IGeneral Information

Site Information

Analyst TJS Intersection Post Rd & Discovery Blvd
Agency/Co. Traffic Engineering Services Jurisdiction City of Dublin
Date Performed 8/2013 Analysis Year 2014 Build
Analysis Time Period AM Peak
IProject Description
[East/West Street: Post Rd North/South Street: Discovery Blvd
Intersection Orientation: East-West Study Period (hrs): 0.25
Vehicle Volumes and Adjustments
IMajor Street Eastbound Westbound
[Movement 1 2 3 4 5 6
L T R L T R
\Volume (veh/h) 192 126 20 57
IPeak-Hour Factor, PHF 0.86 0.87 0.87 0.87 0.87 0.86
'('\'/‘;‘If];'g)':'ow Rate, HFR 0 220 144 22 65 0
[Percent Heavy Vehicles 0 - - 2 - -
[Median Type Undivided
|RT Channelized 0 0
[Lanes 0 1 0 0 1 0
[Configuration TR LT
JUpstream Signal 0 0
[Minor Street Northbound Southbound
[Movement 7 8 9 10 11 12
L T R L T R
\Volume (veh/h) 10 11
|Peak-Hour Factor, PHF 0.87 0.86 0.87 0.86 0.86 0.86
K,Z%%HOW Rate, HFR 11 0 12 0 0 0
[Percent Heavy Vehicles 2 0 2 0 0 0
|Percent Grade (%) 0 0
[Flared Approach N N
Storage 0 0
[RT Channelized 0 0
[Lanes 0 0 0 0 0 0
[Configuration LR
IDelay, Queue Length, and Level of Service
Approach Eastbound Westbound Northbound Southbound
[Movement 1 4 7 8 9 10 11
[Lane Configuration LT LR
v (veh/h) 22 23
IC (m) (veh/h) 1195 665
v/c 0.02 0.03
95% queue length 0.06 0.11
|Control Delay (s/veh) 8.1 10.6
|Los A B
Approach Delay (s/veh) -- -- 10.6
Approach LOS - - B

Copyright © 2010 University of Florida, All Rights Reserved

HCS+™ Version 5.6

Generated: 12/16/2013 7:32 PM




TWO-WAY STOP CONTROL SUMMARY

IGeneral Information

Site Information

Analyst TJS Intersection Post Rd & Discovery Blvd
Agency/Co. Traffic Engineering Services Jurisdiction City of Dublin
Date Performed 12/2013 Analysis Year 2014 Build
Analysis Time Period PM Peak
IProject Description
[East/West Street: Post Rd North/South Street: Discovery Blvd
Intersection Orientation: East-West Study Period (hrs): 0.25
Vehicle Volumes and Adjustments
IMajor Street Eastbound Westbound
[Movement 1 2 3 4 5 6
L T R L T R
\Volume (veh/h) 104 13 16 188
IPeak-Hour Factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86
Hourly Flow Rate, HFR
(veh /g) 0 120 15 18 218 0
[Percent Heavy Vehicles 0 - - 2 - -
[Median Type Undivided
|RT Channelized 0 0
[Lanes 0 1 0 0 1 0
[Configuration TR LT
JUpstream Signal 0 0
[Minor Street Northbound Southbound
[Movement 7 8 9 10 11 12
L T R L T R
Volume (veh/h) 107 50
|Peak-Hour Factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86
K,Z%%HOW Rate, HFR 124 0 58 0 0 0
[Percent Heavy Vehicles 2 0 2 0 0 0
|Percent Grade (%) 0 0
[Flared Approach N N
Storage 0 0
[RT Channelized 0 0
[Lanes 0 0 0 0 0 0
[Configuration LR
IDelay, Queue Length, and Level of Service
Approach Eastbound Westbound Northbound Southbound
[Movement 1 4 7 8 9 10 11 12
[Lane Configuration LT LR
v (veh/h) 18 182
IC (m) (veh/h) 1449 685
v/c 0.01 0.27
95% queue length 0.04 1.07
|Control Delay (s/veh) 7.5 12.1
|Los A B
Approach Delay (s/veh) -- -- 12.1
Approach LOS - - B

Copyright © 2010 University of Florida, All Rights Reserved

HCS+™ Version 5.6

Generated: 12/16/2013 7:34 PM



TWO-WAY STOP CONTROL SUMMARY

IGeneral Information

Site Information

Analyst TJS Intersection Post Rd & Discovery Blvd
Agency/Co. Traffic Engineering Services Jurisdiction City of Dublin
Date Performed Analysis Year 2024 No Build

Analysis Time Period AM Peak
IProject Description
[East/West Street: Post Rd North/South Street: Discovery Blvd
Intersection Orientation: East-West Study Period (hrs): 0.25

Vehicle Volumes and Adjustments

IMajor Street Eastbound Westbound

[Movement 1 2 3 4 5 6
L T R L T R

\Volume (veh/h) 286 152 29 85

IPeak-Hour Factor, PHF 0.86 0.87 0.87 0.87 0.87 0.86

'&‘;‘If]r/'g)':'ow Rate, HFR 0 328 174 33 97 0

[Percent Heavy Vehicles 0 - - 2 - -

[Median Type Undivided

|RT Channelized 0 0

[Lanes 0 1 0 0 1 0

[Configuration TR LT

JUpstream Signal 0 0

[Minor Street Northbound Southbound

[Movement 7 8 9 10 11 12
L T R L T R

Volume (veh/h) 11 17

|Peak-Hour Factor, PHF 0.87 0.86 0.87 0.86 0.86 0.86

K,Z%%HOW Rate, HFR 12 0 19 0 0 0

[Percent Heavy Vehicles 2 0 2 0 0 0

|Percent Grade (%) 0 0

[Flared Approach N N

Storage 0 0

[RT Channelized 0 0

[Lanes 0 0 0 0 0 0

[Configuration LR

IDelay, Queue Length, and Level of Service

Approach Eastbound Westbound Northbound Southbound

[Movement 1 4 7 8 9 10 11

[Lane Configuration LT LR

v (veh/h) 33 31

IC (m) (veh/h) 1062 556

v/C 0.03 0.06

95% queue length 0.10 0.18

|Control Delay (s/veh) 8.5 11.9

|Los A B

Approach Delay (s/veh) -- -- 11.9

Approach LOS - - B
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TWO-WAY STOP CONTROL SUMMARY
|General Information Site Information
Analyst TJS Intersection Post Rd & Discovery Blvd
Agency/Co. Traffic Engineering Services Jurisdiction City of Dublin
Date Performed Analysis Year 2024 No Build
Analysis Time Period PM Peak
IProject Description
[East/West Street: Post Rd North/South Street: Discovery Blvd
Intersection Orientation: East-West Study Period (hrs): 0.25
Vehicle Volumes and Adjustments
IMajor Street Eastbound Westbound
[Movement 1 2 3 4 5 6
L T R L T R
\Volume (veh/h) 155 16 23 281
IPeak-Hour Factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86
'&‘;‘If]r/'g)':'ow Rate, HFR 0 180 18 26 326 0
[Percent Heavy Vehicles 0 - - 2 - -
[Median Type Undivided
|RT Channelized 0 0
[Lanes 0 1 0 0 1 0
[Configuration TR LT
JUpstream Signal 0 0
[Minor Street Northbound Southbound
[Movement 7 8 9 10 11 12
L T R L T R
Volume (veh/h) 126 74
|Peak-Hour Factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86
K,Z%%HOW Rate, HFR 146 0 86 0 0 0
[Percent Heavy Vehicles 2 0 2 0 0 0
|Percent Grade (%) 0 0
[Flared Approach N N
Storage 0 0
[RT Channelized 0 0
[Lanes 0 0 0 0 0 0
[Configuration LR
IDelay, Queue Length, and Level of Service
Approach Eastbound Westbound Northbound Southbound
[Movement 1 4 7 8 9 10 11 12
[Lane Configuration LT LR
v (veh/h) 26 232
IC (m) (veh/h) 1375 569
v/C 0.02 0.41
95% queue length 0.06 1.97
|Control Delay (s/veh) 7.7 15.6
|Los A [
Approach Delay (s/veh) -- -- 15.6
Approach LOS - - C
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TWO-WAY STOP CONTROL SUMMARY

IGeneral Information

Site Information

Analyst TJS Intersection Post Rd & Discovery Blvd
Agency/Co. Traffic Engineering Services Jurisdiction City of Dublin
Date Performed 12/2013 Analysis Year 2024 Build
Analysis Time Period AM Peak
IProject Description
[East/West Street: Post Rd North/South Street: Discovery Blvd
Intersection Orientation: East-West Study Period (hrs): 0.25

Vehicle Volumes and Adjustments

IMajor Street Eastbound Westbound

[Movement 1 2 3 4 5 6
L T R L T R

\Volume (veh/h) 286 176 29 85

IPeak-Hour Factor, PHF 0.86 0.87 0.87 0.87 0.87 0.86

K/(;llf]rllg)Flow Rate, HFR 0 328 202 33 97 0

[Percent Heavy Vehicles 0 - - 2 - -

[Median Type Undivided

|RT Channelized 0 0

[Lanes 0 1 0 0 1 0

[Configuration TR LT

JUpstream Signal 0 0

[Minor Street Northbound Southbound

[Movement 7 8 9 10 11 12
L T R L T R

Volume (veh/h) 14 17

|Peak-Hour Factor, PHF 0.87 0.86 0.87 0.86 0.86 0.86

K,Z%%HOW Rate, HFR 16 0 19 0 0 0

[Percent Heavy Vehicles 2 0 2 0 0 0

|Percent Grade (%) 0 0

[Flared Approach N N

Storage 0 0

[RT Channelized 0 0

[Lanes 0 0 0 0 0 0

[Configuration LR

IDelay, Queue Length, and Level of Service

Approach Eastbound Westbound Northbound Southbound

[Movement 1 4 7 8 9 10 11

[Lane Configuration LT LR

v (veh/h) 33 35

IC (m) (veh/h) 1037 534

v/C 0.03 0.07

95% queue length 0.10 0.21

|Control Delay (s/veh) 8.6 12.2

|Los A B

Approach Delay (s/veh) -- -- 12.2

Approach LOS - - B
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TWO-WAY STOP CONTROL SUMMARY

IGeneral Information

Site Information

Analyst TJS Intersection Post Rd & Discovery Blvd
Agency/Co. Traffic Engineering Services Jurisdiction City of Dublin
Date Performed 12/2013 Analysis Year 2024 Build
Analysis Time Period PM Peak
IProject Description
[East/West Street: Post Rd North/South Street: Discovery Blvd
Intersection Orientation: East-West Study Period (hrs): 0.25
Vehicle Volumes and Adjustments
IMajor Street Eastbound Westbound
[Movement 1 2 3 4 5 6
L T R L T R
\Volume (veh/h) 155 22 29 281
IPeak-Hour Factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86
Hourly Flow Rate, HFR
(veh /%’) 0 180 25 33 326 0
[Percent Heavy Vehicles 0 - - 2 - -
[Median Type Undivided
|RT Channelized 0 0
[Lanes 0 1 0 0 1 0
[Configuration TR LT
JUpstream Signal 0 0
[Minor Street Northbound Southbound
[Movement 7 8 9 10 11 12
L T R L T R
Volume (veh/h) 136 86
|Peak-Hour Factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86
Hourly Flow Rate, HFR 158 0 99 0 0 0
(veh/h)
[Percent Heavy Vehicles 2 0 2 0 0 0
|Percent Grade (%) 0 0
[Flared Approach N N
Storage 0 0
[RT Channelized 0 0
[Lanes 0 0 0 0 0 0
[Configuration LR
IDelay, Queue Length, and Level of Service
Approach Eastbound Westbound Northbound Southbound
[Movement 1 4 7 8 9 10 11 12
[Lane Configuration LT LR
v (veh/h) 33 257
IC (m) (veh/h) 1366 561
v/C 0.02 0.46
95% queue length 0.07 2.39
|Control Delay (s/veh) 7.7 16.7
|Los A [
Approach Delay (s/veh) -- -- 16.7
Approach LOS - - C
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TWO-WAY STOP CONTROL SUMMARY
|General Information Site Information
Analyst TJS Intersection Sggtmure;er & Discovery-
Agency/Co. Traffic Engineering Services Jurisdiction City of Dublin
Date Performed - -
— - Analysis Year 2014 No Build
Analysis Time Period AM Peak
IProject Description
|[East/West Street: Perimeter Drive North/South Street: Venture Drive-Discovery Blvd
Intersection Orientation: East-West Study Period (hrs): 0.25
Vehicle Volumes and Adjustments
IMajor Street Eastbound Westbound
IMovement 1 2 3 4 5 6
L T R L T R
\Volume (veh/h) 219 465 105 22 156 35
|Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
K/‘é‘;&%ﬁow Rate, HFR 243 516 116 24 173 38
[Percent Heavy Vehicles 2 -- -- 2 -- --
[Median Type Undivided
|RT Channelized 0 0
[Lanes 1 1 0 1 1 0
[Configuration L TR L TR
JUpstream Signal 0 0
[Minor Street Northbound Southbound
[Movement 7 8 9 10 11 12
L T R L T R
\Volume (veh/h) 15 1 10 0 2 16
|Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
K/Z?]%)FIOW Rate, HFR 16 1 11 0 2 17
[Percent Heavy Vehicles 2 2 2 2 2 2
|Percent Grade (%) 0 0
[Flared Approach N N
Storage 0 0
IRT Channelized 0 0
[Lanes 1 1 0 0 1 0
[Configuration L TR LTR
[Delay, Queue Length, and Level of Service
Approach Eastbound Westbound Northbound Southbound
[Movement 1 4 7 8 9 10 11 12
[Lane Configuration L L L TR LTR
v (veh/h) 243 24 16 12 19
Ic (m) (veh/h) 1360 951 111 411 516
v/c 0.18 0.03 0.14 0.03 0.04
95% queue length 0.65 0.08 0.49 0.09 0.11
|Control Delay (s/veh) 8.2 8.9 42.8 14.0 12.2
|Los A A E B B
Approach Delay (s/veh) - - 30.5 12.2
Approach LOS -- -- D B
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TWO-WAY STOP CONTROL SUMMARY
|General Information Site Information
Analyst TJS Intersection Sggtmuféer & Discovery-
Agency/Co. Traffic Engineering Services Jurisdiction City of Dublin
Date Performed 12/2013 - -
— - Analysis Year 2014 No Build
Analysis Time Period PM Peak
IProject Description
|[East/West Street: Perimeter Drive North/South Street: Venture Drive-Discovery Blvd
Intersection Orientation: East-West Study Period (hrs): 0.25
Vehicle Volumes and Adjustments
IMajor Street Eastbound Westbound
IMovement 1 2 3 4 5 6
L T R L T R
\Volume (veh/h) 19 294 10 9 476 4
|Peak-Hour Factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88
K/‘é‘;&%ﬁow Rate, HFR 21 334 11 10 540 4
[Percent Heavy Vehicles 2 -- -- 2 -- --
[Median Type Undivided
|RT Channelized 0 0
[Lanes 1 1 0 1 1 0
[Configuration L TR L TR
JUpstream Signal 0 0
[Minor Street Northbound Southbound
[Movement 7 8 9 10 11 12
L T R L T R
\Volume (veh/h) 40 6 40 62 0 118
|Peak-Hour Factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88
K/Z?]%)FIOW Rate, HFR 45 6 45 70 0 134
[Percent Heavy Vehicles 2 2 2 2 2 2
|Percent Grade (%) 0 0
[Flared Approach N N
Storage 0 0
IRT Channelized 0 0
[Lanes 1 1 0 0 1 0
[Configuration L TR LTR
[Delay, Queue Length, and Level of Service
Approach Eastbound Westbound Northbound Southbound
[Movement 1 4 7 8 9 10 11 12
[Lane Configuration L L L TR LTR
v (veh/h) 21 10 45 51 204
Ic (m) (veh/h) 1025 1214 160 582 350
v/c 0.02 0.01 0.28 0.09 0.58
95% queue length 0.06 0.02 1.09 0.29 3.51
|Control Delay (s/veh) 8.6 8.0 36.1 11.8 28.7
|Los A A E B D
Approach Delay (s/veh) - - 23.2 28.7
Approach LOS -- -- C D
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TWO-WAY STOP CONTROL SUMMARY
|General Information Site Information
Analyst TJS Intersection 552{8?;” Dr & Wall St
Agency/Co. Traffic Engineering Services Jurisdiction City of Dublin
Date Performed 12/2013 - -
— - Analysis Year 2014 No Build
Analysis Time Period AM Peak
IProject Description
|[East/West Street: Perimeter Drive North/South Street: Venture Drive-Wall Street
Intersection Orientation: East-West Study Period (hrs): 0.25
Vehicle Volumes and Adjustments
IMajor Street Eastbound Westbound
IMovement 1 2 3 4 5 6
L T R L T R
\Volume (veh/h) 17 398 58 83 291 46
|Peak-Hour Factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86
K/‘é‘;&%ﬁow Rate, HFR 19 462 67 96 338 53
[Percent Heavy Vehicles 2 -- -- 2 -- --
[Median Type Undivided
|RT Channelized 0 0
[Lanes 1 1 0 1 1 0
[Configuration L TR L TR
JUpstream Signal 0 0
[Minor Street Northbound Southbound
[Movement 7 8 9 10 11 12
L T R L T R
\Volume (veh/h) 2 1 20 15 1 7
|Peak-Hour Factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86
K/Z?]%)FIOW Rate, HFR 2 1 23 17 1 8
[Percent Heavy Vehicles 2 2 2 2 2 2
|Percent Grade (%) 0 0
[Flared Approach N N
Storage 0 0
IRT Channelized 0 0
[Lanes 1 1 0 1 1 0
[Configuration L TR L TR
[Delay, Queue Length, and Level of Service
Approach Eastbound Westbound Northbound Southbound
[Movement 1 4 7 8 9 10 11 12
[Lane Configuration L L L TR L TR
v (veh/h) 19 96 2 24 17 9
Ic (m) (veh/h) 1168 1038 173 528 166 524
v/c 0.02 0.09 0.01 0.05 0.10 0.02
95% queue length 0.05 0.30 0.04 0.14 0.34 0.05
|Control Delay (s/veh) 8.1 8.8 26.1 12.1 29.1 12.0
|Los A A D B D B
Approach Delay (s/veh) - - 13.2 23.2
Approach LOS -- -- B C
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TWO-WAY STOP CONTROL SUMMARY
|General Information Site Information
Analyst TJS Intersection 552{8?;” Dr & Wall St
Agency/Co. Traffic Engineering Services Jurisdiction City of Dublin
Date Performed 12/2013 - -
— - Analysis Year 2014 No Build
Analysis Time Period PM Peak
IProject Description
|[East/West Street: Perimeter Drive North/South Street: Venture Drive-Wall Street
Intersection Orientation: East-West Study Period (hrs): 0.25
Vehicle Volumes and Adjustments
IMajor Street Eastbound Westbound
IMovement 1 2 3 4 5 6
L T R L T R
\Volume (veh/h) 7 510 11 7 429 15
|Peak-Hour Factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88
K/‘é‘;&%ﬁow Rate, HFR 7 579 12 7 487 17
[Percent Heavy Vehicles 2 -- -- 2 -- --
[Median Type Undivided
|RT Channelized 0 0
[Lanes 1 1 0 1 1 0
[Configuration L TR L TR
JUpstream Signal 0 0
[Minor Street Northbound Southbound
[Movement 7 8 9 10 11 12
L T R L T R
\Volume (veh/h) 34 3 109 51 5 14
|Peak-Hour Factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88
K/Z?]%)FIOW Rate, HFR 38 3 123 57 5 15
[Percent Heavy Vehicles 2 2 2 2 2 2
|Percent Grade (%) 0 0
[Flared Approach N N
Storage 0 0
IRT Channelized 0 0
[Lanes 1 1 0 1 1 0
[Configuration L TR L TR
[Delay, Queue Length, and Level of Service
Approach Eastbound Westbound Northbound Southbound
[Movement 1 4 7 8 9 10 11 12
[Lane Configuration L L L TR L TR
v (veh/h) 7 7 38 126 57 20
Ic (m) (veh/h) 1061 985 174 493 126 396
v/c 0.01 0.01 0.22 0.26 0.45 0.05
95% queue length 0.02 0.02 0.80 1.01 2.01 0.16
|Control Delay (s/veh) 8.4 8.7 31.4 14.8 55.3 14.6
|Los A A D B F B
Approach Delay (s/veh) - - 18.6 44.7
Approach LOS -- -- C E
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TWO-WAY STOP CONTROL SUMMARY
|General Information Site Information
Analyst TJS Intersection Discovery Blvd & Wall St
Agency/Co. Traffic Engineering Services Jurisdiction City of Dublin
Date Performed 12/2013 Analysis Year 2024 No Build
Analysis Time Period AM Peak
IProject Description
[East/West Street:  Wall St North/South Street: Discovery Blvd
Intersection Orientation: North-South Study Period (hrs): 0.25
Vehicle Volumes and Adjustments
IMajor Street Northbound Southbound
[Movement 1 2 3 4 5 6
L T R L T R
\Volume (veh/h) 10 81 37 26 73 5
IPeak-Hour Factor, PHF 0.76 0.76 0.76 0.76 0.76 0.76
'(j/‘;‘;]r/'g)':'ow Rate, HFR 13 106 48 34 96 6
[Percent Heavy Vehicles 2 - - 2 - -
[Median Type Undivided
|RT Channelized 0 0
[Lanes 0 1 0 0 1 0
[Configuration LTR LTR
JUpstream Signal 0 0
[Minor Street Eastbound Westbound
[Movement 7 8 9 10 11 12
L T R L T R
Volume (veh/h) 0 0 0 5 1 9
|Peak-Hour Factor, PHF 0.76 0.76 0.76 0.76 0.76 0.76
K,Z%%HOW Rate, HFR 0 0 0 6 1 11
[Percent Heavy Vehicles 2 2 2 2 2 2
|Percent Grade (%) 0 0
[Flared Approach N N
Storage 0 0
[RT Channelized 0 0
[Lanes 0 1 0 0 1 0
[Configuration LTR LTR
IDelay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound
[Movement 1 4 7 8 10 11 12
[Lane Configuration LTR LTR LTR LTR
v (veh/h) 13 34 18 0
IC (m) (veh/h) 1490 1426 766
v/c 0.01 0.02 0.02
95% queue length 0.03 0.07 0.07
|Control Delay (s/veh) 7.4 7.6 9.8
|Los A A A
Approach Delay (s/veh) -- -- 9.8
Approach LOS - - A
Copyright © 2010 University of Florida, All Rights Reserved HCS+™  version 5.6 Generated: 12/16/2013 7:24 PM




TWO-WAY STOP CONTROL SUMMARY
|General Information Site Information
Analyst TJS Intersection Discovery Blvd & Wall St
Agency/Co. Traffic Engineering Services Jurisdiction City of Dublin
Date Performed 12/2013 Analysis Year 2024 No Build
Analysis Time Period PM Peak
IProject Description
[East/West Street:  Wall St North/South Street: Discovery Blvd
Intersection Orientation: North-South Study Period (hrs): 0.25
Vehicle Volumes and Adjustments
IMajor Street Northbound Southbound
[Movement 1 2 3 4 5 6
L T R L T R
\Volume (veh/h) 1 85 8 14 51 1
IPeak-Hour Factor, PHF 0.73 0.73 0.73 0.73 0.73 0.73
K/(;llf]rllg)Flow Rate, HFR 1 116 10 19 69 1
[Percent Heavy Vehicles 2 - - 2 - -
[Median Type Undivided
|RT Channelized 0 0
[Lanes 0 1 0 0 1 0
[Configuration LTR LTR
JUpstream Signal 0 0
[Minor Street Eastbound Westbound
[Movement 7 8 9 10 11 12
L T R L T R
Volume (veh/h) 10 1 10 22 0 26
|Peak-Hour Factor, PHF 0.73 0.73 0.73 0.73 0.73 0.73
K,Z%%HOW Rate, HFR 13 1 13 30 0 35
[Percent Heavy Vehicles 2 2 2 2 2 2
|Percent Grade (%) 0 0
[Flared Approach N N
Storage 0 0
[RT Channelized 0 0
[Lanes 0 1 0 0 1 0
[Configuration LTR LTR
IDelay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound
[Movement 1 4 7 8 10 11 12
[Lane Configuration LTR LTR LTR LTR
v (veh/h) 1 19 65 27
IC (m) (veh/h) 1531 1460 807 795
v/c 0.00 0.01 0.08 0.03
95% queue length 0.00 0.04 0.26 0.11
|Control Delay (s/veh) 7.4 7.5 9.9 9.7
|Los A A A A
Approach Delay (s/veh) -- -- 9.9 9.7
Approach LOS - - A A

Copyright © 2010 University of Florida, All Rights Reserved

HCS+™ Version 5.6

Generated: 12/16/2013 7:25PM




TWO-WAY STOP CONTROL SUMMARY
|General Information Site Information
Analyst TJS Intersection Discovery Blvd & Wall St
Agency/Co. Traffic Engineering Services Jurisdiction City of Dublin
Date Performed 12/2013 Analysis Year 2024 Build
Analysis Time Period AM Peak
IProject Description
[East/West Street:  Wall St North/South Street: Discovery Blvd
Intersection Orientation: North-South Study Period (hrs): 0.25
Vehicle Volumes and Adjustments
IMajor Street Northbound Southbound
[Movement 1 2 3 4 5 6
L T R L T R
\Volume (veh/h) 10 81 37 50 73 5
IPeak-Hour Factor, PHF 0.76 0.76 0.76 0.76 0.76 0.76
'(j/‘;‘;]r/'g)':'ow Rate, HFR 13 106 48 65 96 6
[Percent Heavy Vehicles 2 - - 2 - -
[Median Type Undivided
|RT Channelized 0 0
[Lanes 0 1 0 0 1 0
[Configuration LTR LTR
JUpstream Signal 0 0
[Minor Street Eastbound Westbound
[Movement 7 8 9 10 11 12
L T R L T R
\Volume (veh/h) 0 0 0 5 1 12
|Peak-Hour Factor, PHF 0.76 0.76 0.76 0.76 0.76 0.76
K,Z%%HOW Rate, HFR 0 0 0 6 1 15
[Percent Heavy Vehicles 2 2 2 2 2 2
|Percent Grade (%) 0 0
[Flared Approach N N
Storage 0 0
[RT Channelized 0 0
[Lanes 0 1 0 0 1 0
[Configuration LTR LTR
IDelay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound
[Movement 1 4 7 8 10 11 12
[Lane Configuration LTR LTR LTR LTR
v (veh/h) 13 65 22 0
IC (m) (veh/h) 1490 1426 754
v/c 0.01 0.05 0.03
95% queue length 0.03 0.14 0.09
|Control Delay (s/veh) 7.4 7.6 9.9
|Los A A A
Approach Delay (s/veh) -- -- 9.9
Approach LOS - - A
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TWO-WAY STOP CONTROL SUMMARY
|General Information Site Information
Analyst TJS Intersection Discovery Blvd & Wall St
Agency/Co. Traffic Engineering Services Jurisdiction City of Dublin
Date Performed 12/2013 Analysis Year 2024 Build
Analysis Time Period PM Peak
IProject Description
[East/West Street:  Wall St North/South Street: Discovery Blvd
Intersection Orientation: North-South Study Period (hrs): 0.25
Vehicle Volumes and Adjustments
IMajor Street Northbound Southbound
[Movement 1 2 3 4 5 6
L T R L T R
\Volume (veh/h) 1 85 8 17 51 1
IPeak-Hour Factor, PHF 0.73 0.73 0.73 0.73 0.73 0.73
K/(;llf]rllg)Flow Rate, HFR 1 116 10 23 69 1
[Percent Heavy Vehicles 2 - - 2 - -
[Median Type Undivided
|RT Channelized 0 0
[Lanes 0 1 0 0 1 0
[Configuration LTR LTR
JUpstream Signal 0 0
[Minor Street Eastbound Westbound
[Movement 7 8 9 10 11 12
L T R L T R
Volume (veh/h) 10 1 10 22 0 49
|Peak-Hour Factor, PHF 0.73 0.73 0.73 0.73 0.73 0.73
K,Z%%HOW Rate, HFR 13 1 13 30 0 67
[Percent Heavy Vehicles 2 2 2 2 2 2
|Percent Grade (%) 0 0
[Flared Approach N N
Storage 0 0
[RT Channelized 0 0
[Lanes 0 1 0 0 1 0
[Configuration LTR LTR
IDelay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound
[Movement 1 4 7 8 10 11 12
[Lane Configuration LTR LTR LTR LTR
v (veh/h) 1 23 97 27
IC (m) (veh/h) 1531 1460 840 760
v/c 0.00 0.02 0.12 0.04
95% queue length 0.00 0.05 0.39 0.11
|Control Delay (s/veh) 7.4 7.5 9.8 9.9
|Los A A A A
Approach Delay (s/veh) -- -- 9.8 9.9
Approach LOS - - A A
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TWO-WAY STOP CONTROL SUMMARY

IGeneral Information

Site Information

Analyst

TJS

Intersection

\Wall St & Prop. Noah's Access

Agency/Co.

Traffic Engineering Services

Jurisdiction

City of Dublin

Date Performed

12/2013

Analysis Year

2024 Build

Analysis Time Period

AM Peak

IProject Description

[East/West Street: Prop. Noah's Access

North/South Street:

Wall St

Intersection Orientation:

North-South

Study Period (hrs): 0.25

Vehicle Volumes and Adjustments

IMajor Street

Northbound

Southbound

IMovement

1 2

5 6

L T

T R

\Volume (veh/h)

86 95

34 24

|Peak-Hour Factor, PHF

0.90 0.90

0.90 0.90

Hourly Flow Rate, HFR
(veh/h)

95 105

37 26

[Percent Heavy Vehicles

0 -

[Median Type

Undivided

|RT Channelized

[Lanes

[Configuration

LT

JUpstream Signal

0

0

[Minor Street

Eastbound

Westbound

IMovement

11 12

(ll BN

T R

\Volume (veh/h)

12

|Peak-Hour Factor, PHF

0.90 0.90

9 0.90

Hourly Flow Rate, HFR
(veh/h)

13 0

[Percent Heavy Vehicles

|Percent Grade (%)

[Flared Approach

Storage

olzlolo| o |o

[RT Channelized

[Lanes

o
o

[Configuration

IDelay, Queue Length, and Level of Service

Approach

Northbound Southbound

Westbound

Eastbound

|Movement

1 4

7 8 9

10 11

12

[Lane Configuration

LT

LR

v (veh/h)
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TWO-WAY STOP CONTROL SUMMARY
|General Information Site Information
Analyst TJS Intersection \Wall St & Prop. Noah's Access
Agency/Co. Traffic Engineering Services Jurisdiction City of Dublin
Date Performed 12/2013 Analysis Year 2024 Build
Analysis Time Period PM Peak
IProject Description
|[East/West Street: Noah's Prop Access North/South Street: Wall St
Intersection Orientation: North-South Study Period (hrs): 0.25
Vehicle Volumes and Adjustments
IMajor Street Northbound Southbound
[Movement 1 2 3 4 5 6
L T R L T R
\Volume (veh/h) 12 37 104 3
IPeak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
K/(;llf]rllg)Flow Rate, HFR 13 a1 0 0 115 3
[Percent Heavy Vehicles 0 - - 2 - -
[Median Type Undivided
|RT Channelized 0 0
[Lanes 0 1 0 0 1 0
[Configuration LT TR
JUpstream Signal 0 0
[Minor Street Eastbound Westbound
[Movement 7 8 9 10 11 12
L T R L T R
Volume (veh/h) 23 87
|Peak-Hour Factor, PHF 0.90 0.69 0.90 0.90 0.69 0.90
K,Z%%HOW Rate, HFR o5 0 9 0 0 0
[Percent Heavy Vehicles 0 0 0 2 0 2
|Percent Grade (%) 0 0
[Flared Approach N N
Storage 0 0
[RT Channelized 0 0
[Lanes 0 0 0 0 0 0
[Configuration LR
IDelay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound
[Movement 1 4 7 8 9 10 11 12
[Lane Configuration LT LR
v (veh/h) 13 121
IC (m) (veh/h) 1483 910
v/C 0.01 0.13
95% queue length 0.03 0.46
|Control Delay (s/veh) 7.4 9.6
|Los A A
Approach Delay (s/veh) -- -- 9.6
Approach LOS - - A
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ROUNDABOUT REPORT

General Information

Site Information

Analyst TJS Intersection Perimeter & Discovery-Venture
Agency or Co. Traffic Engineering Services E/W Street Name Perimeter Drive
Date Performed 12/2013 N/S Street Name Discovery Place/Venture Drive
Time Period AM Peak Analysis Year 2014 No Build
Peak Hour Factor  0.90 Project ID
Project Description:
Volume Adjustment and Site Characteristics
EB WB NB SB
T R U L T R U L T R U L T R U
Number of Lanes (N) 0 0 0 1 0 0 1 0
Lane Assignment LT TR LT TR LTR LTR
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 1 1
\Volume (V), veh/h 219 | 465 | 105 0 22 | 156 | 35 15 10 0 0 16 0
Heavy Veh. Adj. (f,,), % 2 2 2 2 2 2 2 2 2 2
Pedestrians Crossing 0 0 0 0
Critical and Follow-Up Headway Adjustment
EB WB NB SB
Left Right |Bypass| Left Right [Bypass| Left Right |Bypass| Left Right [Bypass
Critical Headway (sec) 5.1929 |5.1929 |5.1929 |5.1929 |5.1929 |5.1929 [5.1929 [5.1929 [5.1929 [5.1929 |5.1929 |5.1929
Follow-Up Headway (sec) 3.1858 [3.1858 [3.1858 |3.1858 [3.1858 |3.1858 |3.1858 (3.1858 |3.1858 |3.1858 |3.1858 |3.1858
Flow Computations
EB WB NB SB
Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass
Circulating Flow (V), pc/h 27 266 775 219
Exiting Flow (V ), pc/h 538 212 289 146
Entry Flow (V,), pc/h 420 474 113 128 29 20
Entry Volume veh/h 412 465 111 125 28 20
Capacity and v/c Ratios
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Capacity (Cpcg), Pc/h 1100 | 1100 866 | 866 520 908
Capacity (c), veh/h 1078 | 1078 849 849 510 890
\v/c Ratio (X) 0.38 0.43 0.13 0.15 0.06 0.02
Delay and Level of Service
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Lane Control Delay (d), s/veh 7.3 8.0 5.5 5.7 7.8 4.2
Lane LOS A A A A A A
Lane 95% Queue 1.8 2.2 0.4 0.5 0.2 0.1
IApproach Delay, s/veh 7.67 5.63 7.75 4.25
IApproach LOS, s/veh A A A A
Intersection Delay, s/veh 7.20
Intersection LOS A
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ROUNDABOUT REPORT

General Information Site Information

Analyst TJS Intersection Perimeter & Discovery-Venture
Agency or Co. Traffic Engineering Services E/W Street Name Perimeter Drive

Date Performed 12/2013 N/S Street Name Discovery Place/Venture Drive
Time Period PM Peak Analysis Year 2014 No Build

Peak Hour Factor  0.88 Project ID

Project Description:

Volume Adjustment and Site Characteristics

EB WB NB SB

L T R U L T R U L T R U L T R U
Number of Lanes (N) 0 2 0 0 2 0 0 1 0 0 1 0
Lane Assignment LT TR LT TR LTR LTR
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 1 1
\Volume (V), veh/h 19 294 10 0 9 476 4 0 40 6 40 0 62 0 118 0
Heavy Veh. Adj. (f,,), % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Pedestrians Crossing 0 0 0 0

Critical and Follow-Up Headway Adjustment

EB WB NB SB
Left Right |Bypass| Left Right [Bypass| Left Right |Bypass| Left Right [Bypass
Critical Headway (sec) 5.1929 |5.1929 |5.1929 |5.1929 |5.1929 |5.1929 [5.1929 [5.1929 [5.1929 [5.1929 |5.1929 |5.1929
Follow-Up Headway (sec) 3.1858 [3.1858 [3.1858 |3.1858 [3.1858 |3.1858 |3.1858 (3.1858 |3.1858 |3.1858 |3.1858 |3.1858
Flow Computations
EB WB NB SB
Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass
Circulating Flow (V), pc/h 82 75 435 608
Exiting Flow (V ), pc/h 459 735 34 22
Entry Flow (V,), pc/h 176 198 266 300 100 209
Entry Volume veh/h 173 194 261 294 98 205
Capacity and v/c Ratios
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Capacity (cpcg), pc/h 1041 | 1041 1048 | 1048 732 615
Capacity (c), veh/h 1020 | 1020 1027 | 1027 717 603
\v/c Ratio (X) 0.17 0.19 0.25 0.29 0.14 0.34
Delay and Level of Service
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Lane Control Delay (d), s/veh 5.1 53 6.0 6.3 6.5 10.7
Lane LOS A A A A A B
Lane 95% Queue 0.6 0.7 1.0 1.2 0.5 1.5
IApproach Delay, s/veh 5.21 6.16 6.50 10.71
IApproach LOS, s/veh A A A B
Intersection Delay, s/veh 6.66
Intersection LOS A
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ROUNDABOUT REPORT

General Information

Site Information

Analyst TJS Intersection Perimeter & Discovery-Venture
Agency or Co. Traffic Engineering Services E/W Street Name Perimeter Drive
Date Performed 12/2013 N/S Street Name Discovery Place/Venture Drive
Time Period AM Peak Analysis Year 2014 Build
Peak Hour Factor  0.90 Project ID
Project Description:
Volume Adjustment and Site Characteristics
EB WB NB SB
T R U L T R U L T R U L T R U
Number of Lanes (N) 0 0 0 1 0 0 1 0
Lane Assignment LT TR LT TR LTR LTR
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 1 1
\Volume (V), veh/h 219 | 522 | 105 0 22 | 164 | 42 15 10 0 0 16 0
Heavy Veh. Adj. (f,,), % 2 2 2 2 2 2 2 2 2 2
Pedestrians Crossing 0 0 0 0
Critical and Follow-Up Headway Adjustment
EB WB NB SB
Left Right |Bypass| Left Right [Bypass| Left Right |Bypass| Left Right [Bypass
Critical Headway (sec) 5.1929 |5.1929 |5.1929 |5.1929 |5.1929 |5.1929 [5.1929 [5.1929 [5.1929 [5.1929 |5.1929 |5.1929
Follow-Up Headway (sec) 3.1858 [3.1858 [3.1858 |3.1858 [3.1858 |3.1858 |3.1858 (3.1858 |3.1858 |3.1858 |3.1858 |3.1858
Flow Computations
EB WB NB SB
Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass
Circulating Flow (V), pc/h 27 266 840 228
Exiting Flow (V ), pc/h 603 221 297 146
Entry Flow (V,), pc/h 451 508 121 137 29 20
Entry Volume veh/h 442 498 119 134 28 20
Capacity and v/c Ratios
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Capacity (Cpcg), Pc/h 1100 | 1100 866 | 866 488 900
Capacity (c), veh/h 1078 | 1078 849 849 478 882
\v/c Ratio (X) 0.41 0.46 0.14 0.16 0.06 0.02
Delay and Level of Service
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Lane Control Delay (d), s/veh 7.7 8.5 5.6 5.8 8.3 4.3
Lane LOS A A A A A A
Lane 95% Queue 2.0 2.5 0.5 0.6 0.2 0.1
IApproach Delay, s/veh 8.11 5.73 8.30 4.29
IApproach LOS, s/veh A A A A
Intersection Delay, s/veh 7.57
Intersection LOS A
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ROUNDABOUT REPORT

General Information Site Information
Analyst TJS Intersection Perimeter & Discovery-Venture
Agency or Co. Traffic Engineering Services E/W Street Name Perimeter Drive
Date Performed 12/2013 N/S Street Name Discovery Place/Venture Drive
Time Period PM Peak Analysis Year 2014 Build
Peak Hour Factor  0.88 Project ID
Project Description:
Volume Adjustment and Site Characteristics
EB WB NB SB
L T R U L T R U L T R U L T R U
Number of Lanes (N) 0 2 0 0 2 0 0 1 0 0 1 0
Lane Assignment LT TR LT TR LTR LTR
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 1 1
\Volume (V), veh/h 19 | 299 | 10 0 9 515 40 40 0 62 0 118 0
Heavy Veh. Adj. (f,,), % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Pedestrians Crossing 0 0 0 0
Critical and Follow-Up Headway Adjustment
EB WB NB SB
Left Right |Bypass| Left Right [Bypass| Left Right |Bypass| Left Right [Bypass
Critical Headway (sec) 5.1929 |5.1929 |5.1929 |5.1929 |5.1929 |5.1929 [5.1929 [5.1929 [5.1929 [5.1929 |5.1929 |5.1929
Follow-Up Headway (sec) 3.1858 [3.1858 [3.1858 |3.1858 [3.1858 |3.1858 |3.1858 (3.1858 |3.1858 |3.1858 |3.1858 |3.1858
Flow Computations
EB WB NB SB
Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass
Circulating Flow (V), pc/h 82 75 441 653
Exiting Flow (V ), pc/h 465 780 34 22
Entry Flow (V,), pc/h 179 201 288 324 100 209
Entry Volume veh/h 175 197 282 318 98 205
Capacity and v/c Ratios
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Capacity (cpcg), pc/h 1041 | 1041 1048 | 1048 727 588
Capacity (c), veh/h 1020 | 1020 1027 | 1027 713 576
\v/c Ratio (X) 0.17 0.19 0.27 0.31 0.14 0.36
Delay and Level of Service
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Lane Control Delay (d), s/veh 5.1 53 6.2 6.6 6.5 114
Lane LOS A A A A A B
Lane 95% Queue 0.6 0.7 1.1 1.3 0.5 1.6
IApproach Delay, s/veh 5.24 6.42 6.54 11.44
IApproach LOS, s/veh A A A B
Intersection Delay, s/veh 6.89
Intersection LOS A
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ROUNDABOUT REPORT

General Information Site Information
Analyst TJS Intersection Perimeter & Discovery-Venture
Agency or Co. Traffic Engineering Services E/W Street Name Perimeter Drive
Date Performed 12/2013 N/S Street Name Discovery Place/Venture Drive
Time Period AM Peak Analysis Year 2024 No Build
Peak Hour Factor  0.90 Project ID
Project Description:
Volume Adjustment and Site Characteristics
EB WB NB SB
L T R U L T R U L T R U L T R U
Number of Lanes (N) 0 0 0 0 1 0 0 1 0
Lane Assignment LT TR LT TR LTR LTR
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 1 1
\Volume (V), veh/h 326 | 694 | 157 0 33 | 233 | 53 22 16 0 0 23 0
Heavy Veh. Adj. (f,,), % 2 2 2 2 2 2 2 2 2 2 2
Pedestrians Crossing 0 0 0 0
Critical and Follow-Up Headway Adjustment
EB WB NB SB
Left Right |Bypass| Left Right [Bypass| Left Right |Bypass| Left Right [Bypass
Critical Headway (sec) 5.1929 |5.1929 |5.1929 |5.1929 |5.1929 |5.1929 [5.1929 [5.1929 [5.1929 [5.1929 |5.1929 |5.1929
Follow-Up Headway (sec) 3.1858 [3.1858 [3.1858 |3.1858 [3.1858 |3.1858 |3.1858 (3.1858 |3.1858 |3.1858 |3.1858 |3.1858
Flow Computations
EB WB NB SB
Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass
Circulating Flow (V), pc/h 40 396 1156 326
Exiting Flow (V,,), pc/h 805 315 432 219
Entry Flow (V,), pc/h 627 707 170 192 45 29
Entry Volume veh/h 615 693 167 188 44 28
Capacity and v/c Ratios
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Capacity (cpcg), pc/h 1085 | 1085 760 760 356 815
Capacity (c), veh/h 1064 | 1064 745 745 349 799
\v/c Ratio (X) 0.58 0.65 0.22 0.25 0.13 0.04
Delay and Level of Service
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Lane Control Delay (d), s/veh 10.8 12.7 7.3 7.7 12.4 4.8
Lane LOS B B A A B A
Lane 95% Queue 3.8 51 0.9 1.0 0.4 0.1
IApproach Delay, s/veh 11.82 7.54 12.43 4.85
IApproach LOS, s/veh B A B A
Intersection Delay, s/veh 10.85
Intersection LOS B
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ROUNDABOUT REPORT

General Information Site Information

Analyst TJS Intersection Perimeter & Discovery-Venture
Agency or Co. Traffic Engineering Services E/W Street Name Perimeter Drive

Date Performed 12/2013 N/S Street Name Discovery Place/Venture Drive
Time Period PM Peak Analysis Year 2024 No Build

Peak Hour Factor  0.88 Project ID

Project Description:

Volume Adjustment and Site Characteristics

EB WB NB SB
L T R U L T R U L T R U L T R U
Number of Lanes (N) 0 2 0 0 2 0 0 1 0 0 1 0
Lane Assignment LT TR LT TR LTR LTR
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 1 1
\Volume (V), veh/h 28 | 438 | 16 0 14 | 709 6 0 59 9 59 0 93 0 175 0
Heavy Veh. Adj. (f,,), % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Pedestrians Crossing 0 0 0 0
Critical and Follow-Up Headway Adjustment
EB WB NB SB
Left Right |Bypass| Left Right [Bypass| Left Right |Bypass| Left Right [Bypass
Critical Headway (sec) 5.1929 |5.1929 |5.1929 |5.1929 |5.1929 |5.1929 [5.1929 [5.1929 [5.1929 [5.1929 |5.1929 |5.1929
Follow-Up Headway (sec) 3.1858 [3.1858 [3.1858 |3.1858 [3.1858 |3.1858 |3.1858 (3.1858 |3.1858 |3.1858 |3.1858 |3.1858
Flow Computations
EB WB NB SB
Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass
Circulating Flow (V), pc/h 124 110 648 906
Exiting Flow (V ), pc/h 684 1093 50 35
Entry Flow (V,), pc/h 263 296 397 448 147 311
Entry Volume veh/h 258 290 389 439 144 305
Capacity and v/c Ratios
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Capacity (Cpcg). pc/h 998 | 998 1011 | 1011 591 456
Capacity (c), veh/h 979 979 991 991 580 448
\v/c Ratio (X) 0.26 0.30 0.39 0.44 0.25 0.68
Delay and Level of Service
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Lane Control Delay (d), s/veh 6.3 6.7 7.9 8.7 9.5 26.9
Lane LOS A A A A A D
Lane 95% Queue 1.1 1.2 1.9 2.3 1.0 5.0
IApproach Delay, s/veh 6.51 8.34 9.49 26.90
IApproach LOS, s/veh A A A D
Intersection Delay, s/veh 10.98
Intersection LOS B
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ROUNDABOUT REPORT

General Information Site Information
Analyst TJS Intersection Perimeter & Discovery-Venture
Agency or Co. Traffic Engineering Services E/W Street Name Perimeter Drive
Date Performed 12/2013 N/S Street Name Discovery Place/Venture Drive
Time Period AM Peak Analysis Year 2024 Build
Peak Hour Factor  0.90 Project ID
Project Description:
Volume Adjustment and Site Characteristics
EB WB NB SB
L T R U L T R U L T R U L T R U
Number of Lanes (N) 0 0 0 0 1 0 0 1 0
Lane Assignment LT TR LT TR LTR LTR
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 1 1
\Volume (V), veh/h 326 | 751 | 157 0 33 | 241 | 53 22 16 0 0 23 0
Heavy Veh. Adj. (f,,), % 2 2 2 2 2 2 2 2 2 2 2
Pedestrians Crossing 0 0 0 0
Critical and Follow-Up Headway Adjustment
EB WB NB SB
Left Right |Bypass| Left Right [Bypass| Left Right |Bypass| Left Right [Bypass
Critical Headway (sec) 5.1929 |5.1929 |5.1929 |5.1929 |5.1929 |5.1929 [5.1929 [5.1929 [5.1929 [5.1929 |5.1929 |5.1929
Follow-Up Headway (sec) 3.1858 [3.1858 [3.1858 |3.1858 [3.1858 |3.1858 |3.1858 (3.1858 |3.1858 |3.1858 |3.1858 |3.1858
Flow Computations
EB WB NB SB
Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass
Circulating Flow (V), pc/h 40 396 1220 335
Exiting Flow (V,,), pc/h 869 324 432 219
Entry Flow (V,), pc/h 657 741 174 196 45 29
Entry Volume veh/h 644 726 171 192 44 28
Capacity and v/c Ratios
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Capacity (cpcg), pc/h 1085 | 1085 760 760 333 808
Capacity (c), veh/h 1064 | 1064 745 745 327 792
\v/c Ratio (X) 0.61 0.68 0.23 0.26 0.13 0.04
Delay and Level of Service
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Lane Control Delay (d), s/veh 115 13.7 7.4 7.8 134 4.9
Lane LOS B B A A B A
Lane 95% Queue 4.3 5.7 0.9 1.0 0.5 0.1
IApproach Delay, s/veh 12.67 7.61 13.39 4.89
IApproach LOS, s/veh B A B A
Intersection Delay, s/veh 11.55
Intersection LOS B
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ROUNDABOUT REPORT

General Information Site Information

Analyst TJS Intersection Perimeter & Discovery-Venture
Agency or Co. Traffic Engineering Services E/W Street Name Perimeter Drive

Date Performed 12/2013 N/S Street Name Discovery Place/Venture Drive
Time Period PM Peak Analysis Year 2024 Build

Peak Hour Factor  0.88 Project ID

Project Description:

Volume Adjustment and Site Characteristics

EB WB NB SB
L T R U L T R U L T R U L T R U
Number of Lanes (N) 0 2 0 0 2 0 0 1 0 0 1 0
Lane Assignment LT TR LT TR LTR LTR
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 1 1
\Volume (V), veh/h 28 | 443 | 16 0 14 | 748 6 0 59 9 59 0 93 0 175 0
Heavy Veh. Adj. (f,,), % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Pedestrians Crossing 0 0 0 0
Critical and Follow-Up Headway Adjustment
EB WB NB SB
Left Right |Bypass| Left Right [Bypass| Left Right |Bypass| Left Right [Bypass
Critical Headway (sec) 5.1929 |5.1929 |5.1929 |5.1929 |5.1929 |5.1929 [5.1929 [5.1929 [5.1929 [5.1929 |5.1929 |5.1929
Follow-Up Headway (sec) 3.1858 [3.1858 [3.1858 |3.1858 [3.1858 |3.1858 |3.1858 (3.1858 |3.1858 |3.1858 |3.1858 |3.1858
Flow Computations
EB WB NB SB
Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass
Circulating Flow (V), pc/h 124 110 653 951
Exiting Flow (V ), pc/h 690 1138 50 35
Entry Flow (V,), pc/h 265 299 418 472 147 311
Entry Volume veh/h 260 293 410 463 144 305
Capacity and v/c Ratios
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Capacity (Cpcg). pc/h 998 | 998 1011 | 1011 588 436
Capacity (c), veh/h 979 979 991 991 576 428
\v/c Ratio (X) 0.27 0.30 0.41 0.47 0.25 0.71
Delay and Level of Service
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Lane Control Delay (d), s/veh 6.3 6.7 8.2 9.1 9.6 30.2
Lane LOS A A A A A D
Lane 95% Queue 1.1 1.3 2.1 2.5 1.0 55
IApproach Delay, s/veh 6.54 8.70 9.57 30.23
IApproach LOS, s/veh A A A D
Intersection Delay, s/veh 11.63
Intersection LOS B
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ROUNDABOUT REPORT

General Information

Site Information

Analyst TJS Intersection Perimeter & Wall-Venture
Agency or Co. Traffic Engineering Services E/W Street Name Perimeter Drive
Date Performed 12/2013 N/S Street Name Wall St-Venture Drive
Time Period AM Peak Analysis Year 2014 No Build
Peak Hour Factor  0.86 Project ID
Project Description:
Volume Adjustment and Site Characteristics
EB WB NB SB
L T R L T R U L T R U L R U
Number of Lanes (N) 0 0 0 0 1 0 0 0
Lane Assignment LT TR LT TR LTR LTR
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 1 1
\Volume (V), veh/h 17 | 398 | 58 83 | 291 | 46 20 0 15 0
Heavy Veh. Adj. (f,,), % 2 2 2 2 2 2 2 2 2 2 2
Pedestrians Crossing 0 0 0 0
Critical and Follow-Up Headway Adjustment
EB WB NB SB
Left Right |Bypass| Left Right [Bypass| Left Right |Bypass| Left Right [Bypass
Critical Headway (sec) 5.1929 |5.1929 |5.1929 |5.1929 |5.1929 |5.1929 [5.1929 [5.1929 [5.1929 [5.1929 |5.1929 |5.1929
Follow-Up Headway (sec) 3.1858 [3.1858 [3.1858 |3.1858 [3.1858 |3.1858 |3.1858 (3.1858 |3.1858 |3.1858 |3.1858 |3.1858
Flow Computations
EB WB NB SB
Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass
Circulating Flow (V), pc/h 117 23 510 445
Exiting Flow (V ), pc/h 514 356 76 168
Entry Flow (V,), pc/h 264 297 234 264 27 27
Entry Volume veh/h 259 291 229 259 26 26
Capacity and v/c Ratios
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Capacity (Cpcg), Pc/h 1005 | 1005 1104 | 1104 679 723
Capacity (c), veh/h 985 985 1082 | 1082 665 709
\v/c Ratio (X) 0.26 0.30 0.21 0.24 0.04 0.04
Delay and Level of Service
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Lane Control Delay (d), s/veh 6.3 6.7 5.3 5.6 5.8 5.5
Lane LOS A A A A A A
Lane 95% Queue 1.1 1.2 0.8 0.9 0.1 0.1
IApproach Delay, s/veh 6.47 5.43 5.84 5.46
IApproach LOS, s/veh A A A A
Intersection Delay, s/veh 5.97
Intersection LOS A
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ROUNDABOUT REPORT

General Information Site Information
Analyst TJS Intersection Perimeter & Wall-Venture
Agency or Co. Traffic Engineering Services E/W Street Name Perimeter Drive
Date Performed 12/2013 N/S Street Name Wall St/Venture Drive
Time Period PM Peak Analysis Year 2014 No Build
Peak Hour Factor  0.88 Project ID
Project Description:
Volume Adjustment and Site Characteristics
EB WB NB SB
L T R U L T R U L T R U L T R U
Number of Lanes (N) 0 2 0 0 2 0 0 1 0 0 1 0
Lane Assignment LT TR LT TR LTR LTR
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 1 1
\Volume (V), veh/h 510 11 0 429 15 34 109 0 51 14 0
Heavy Veh. Adj. (f,,), % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Pedestrians Crossing 0 0 0 0
Critical and Follow-Up Headway Adjustment
EB WB NB SB
Left Right |Bypass| Left Right [Bypass| Left Right |Bypass| Left Right [Bypass
Critical Headway (sec) 5.1929 |5.1929 |5.1929 |5.1929 |5.1929 |5.1929 [5.1929 [5.1929 [5.1929 [5.1929 |5.1929 |5.1929
Follow-Up Headway (sec) 3.1858 [3.1858 [3.1858 |3.1858 [3.1858 |3.1858 |3.1858 (3.1858 |3.1858 |3.1858 |3.1858 |3.1858
Flow Computations
EB WB NB SB
Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass
Circulating Flow (V), pc/h 73 50 658 544
Exiting Flow (V ), pc/h 777 553 29 27
Entry Flow (V,), pc/h 288 324 246 277 169 81
Entry Volume veh/h 282 318 241 272 166 79
Capacity and v/c Ratios
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Capacity (cpcg), pc/h 1050 | 1050 1074 | 1074 585 655
Capacity (c), veh/h 1030 | 1030 1053 | 1053 574 643
\v/c Ratio (X) 0.27 0.31 0.23 0.26 0.29 0.12
Delay and Level of Service
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Lane Control Delay (d), s/veh 6.2 6.6 5.6 5.9 10.2 7.0
Lane LOS A A A A B A
Lane 95% Queue 1.1 1.3 0.9 1.0 1.2 0.4
IApproach Delay, s/veh 6.40 5.74 10.24 7.00
IApproach LOS, s/veh A A B A
Intersection Delay, s/veh 6.66
Intersection LOS A
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ROUNDABOUT REPORT

General Information

Site Information

Analyst TJS Intersection Perimeter & Wall-Venture
Agency or Co. Traffic Engineering Services E/W Street Name Perimeter Drive
Date Performed 12/2013 N/S Street Name Wall St/Venture Dr
Time Period AM Peak Analysis Year 2014 Build
Peak Hour Factor  0.86 Project ID
Project Description:
Volume Adjustment and Site Characteristics
EB WB NB SB
L T R L T R U L T R U L R U
Number of Lanes (N) 0 0 0 0 1 0 0 0
Lane Assignment LT TR LT TR LTR LTR
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 1 1
\Volume (V), veh/h 74 | 398 | 58 83 | 291 | 75 20 0 19 15 0
Heavy Veh. Adj. (f,,), % 2 2 2 2 2 2 2 2 2 2 2
Pedestrians Crossing 0 0 0 0
Critical and Follow-Up Headway Adjustment
EB WB NB SB
Left Right |Bypass| Left Right [Bypass| Left Right |Bypass| Left Right [Bypass
Critical Headway (sec) 5.1929 |5.1929 |5.1929 |5.1929 |5.1929 |5.1929 [5.1929 [5.1929 [5.1929 [5.1929 |5.1929 |5.1929
Follow-Up Headway (sec) 3.1858 [3.1858 [3.1858 |3.1858 [3.1858 |3.1858 |3.1858 (3.1858 |3.1858 |3.1858 |3.1858 |3.1858
Flow Computations
EB WB NB SB
Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass
Circulating Flow (V), pc/h 122 91 583 445
Exiting Flow (V ), pc/h 518 365 178 168
Entry Flow (V,), pc/h 295 333 250 282 27 42
Entry Volume veh/h 289 326 245 276 26 41
Capacity and v/c Ratios
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Capacity (Cpcg), Pc/h 1000 | 1000 1031 | 1031 631 723
Capacity (c), veh/h 980 980 1011 | 1011 619 709
\v/c Ratio (X) 0.30 0.33 0.24 0.27 0.04 0.06
Delay and Level of Service
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Lane Control Delay (d), s/veh 6.7 7.2 59 6.3 6.3 5.7
Lane LOS A A A A A A
Lane 95% Queue 1.2 1.5 1.0 1.1 0.1 0.2
IApproach Delay, s/veh 6.94 6.10 6.29 5.68
IApproach LOS, s/veh A A A A
Intersection Delay, s/veh 6.52
Intersection LOS A
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ROUNDABOUT REPORT

General Information Site Information
Analyst TJS Intersection Perimeter & Wall-Venture
Agency or Co. Traffic Engineering Services E/W Street Name Perimeter Drive
Date Performed 12/2013 N/S Street Name Wall St/Venture Drive
Time Period PM Peak Analysis Year 2014 Build
Peak Hour Factor  0.88 Project ID
Project Description:
Volume Adjustment and Site Characteristics
EB WB NB SB
L T R U L T R U L T R U L T R U
Number of Lanes (N) 0 2 0 0 2 0 0 1 0 0 1 0
Lane Assignment LT TR LT TR LTR LTR
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 1 1
\Volume (V), veh/h 12 | 510 | 11 0 429 | 22 34 109 0 99 53 0
Heavy Veh. Adj. (f,,), % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Pedestrians Crossing 0 0 0 0
Critical and Follow-Up Headway Adjustment
EB WB NB SB
Left Right |Bypass| Left Right [Bypass| Left Right |Bypass| Left Right [Bypass
Critical Headway (sec) 5.1929 |5.1929 |5.1929 |5.1929 |5.1929 |5.1929 [5.1929 [5.1929 [5.1929 [5.1929 |5.1929 |5.1929
Follow-Up Headway (sec) 3.1858 [3.1858 [3.1858 |3.1858 [3.1858 |3.1858 |3.1858 (3.1858 |3.1858 |3.1858 |3.1858 |3.1858
Flow Computations
EB WB NB SB
Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass
Circulating Flow (V), pc/h 129 56 720 544
Exiting Flow (V ), pc/h 832 598 43 27
Entry Flow (V,), pc/h 290 327 250 281 169 182
Entry Volume veh/h 284 321 245 275 166 178
Capacity and v/c Ratios
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Capacity (cpcg), pc/h 994 994 1068 | 1068 550 655
Capacity (c), veh/h 974 974 1047 | 1047 539 643
\v/c Ratio (X) 0.29 0.33 0.23 0.26 0.31 0.28
Delay and Level of Service
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Lane Control Delay (d), s/veh 6.7 7.1 5.7 6.0 11.2 9.1
Lane LOS A A A A B A
Lane 95% Queue 1.2 1.4 0.9 1.1 1.3 1.1
IApproach Delay, s/veh 6.92 5.83 11.15 9.12
IApproach LOS, s/veh A A B A
Intersection Delay, s/veh 7.28
Intersection LOS A
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ROUNDABOUT REPORT

General Information Site Information

Analyst TJS Intersection Perimeter & Wall-Venture
Agency or Co. Traffic Engineering Services E/W Street Name Perimeter Drive

Date Performed 12/2013 N/S Street Name Wall St/Venture Dr

Time Period AM Peak Analysis Year 2024 No Build

Peak Hour Factor  0.86 Project ID

Project Description:

Volume Adjustment and Site Characteristics

EB WB NB SB
L T R U L T R U L T R U L T R U
Number of Lanes (N) 0 2 0 0 2 0 0 1 0 0 1 0
Lane Assignment LT TR LT TR LTR LTR
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 1 1
\Volume (V), veh/h 25 | 593 | 87 0 124 | 435 | 68 0 3 2 29 0 22 2 11 0
Heavy Veh. Adj. (f,,), % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Pedestrians Crossing 0 0 0 0
Critical and Follow-Up Headway Adjustment
EB WB NB SB
Left Right |Bypass| Left Right [Bypass| Left Right |Bypass| Left Right [Bypass
Critical Headway (sec) 5.1929 |5.1929 |5.1929 |5.1929 |5.1929 |5.1929 [5.1929 [5.1929 [5.1929 [5.1929 |5.1929 |5.1929
Follow-Up Headway (sec) 3.1858 [3.1858 [3.1858 |3.1858 [3.1858 |3.1858 |3.1858 (3.1858 |3.1858 |3.1858 |3.1858 |3.1858
Flow Computations
EB WB NB SB
Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass
Circulating Flow (V), pc/h 175 36 759 667
Exiting Flow (V ), pc/h 764 533 113 253
Entry Flow (V,), pc/h 393 443 350 394 40 42
Entry Volume veh/h 385 434 343 386 39 41
Capacity and v/c Ratios
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Capacity (Cpcg). pc/h 948 | 948 1091 | 1091 529 580
Capacity (c), veh/h 930 930 1069 | 1069 519 569
\v/c Ratio (X) 0.41 0.47 0.32 0.36 0.08 0.07
Delay and Level of Service
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Lane Control Delay (d), s/veh 8.7 9.6 6.6 7.1 7.9 7.2
Lane LOS A A A A A A
Lane 95% Queue 2.1 2.5 1.4 1.7 0.2 0.2
IApproach Delay, s/veh 9.13 6.83 7.88 7.18
IApproach LOS, s/veh A A A A
Intersection Delay, s/veh 8.02
Intersection LOS A
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ROUNDABOUT REPORT

General Information

Site Information

Analyst TJS Intersection Perimeter & Wall-Venture
Agency or Co. Traffic Engineering Services E/W Street Name Perimeter Drive
Date Performed 12/2013 N/S Street Name Wall St/Venture Dr
Time Period PM Peak Analysis Year 2024 No Build
Peak Hour Factor  0.88 Project ID
Project Description:
Volume Adjustment and Site Characteristics
EB WB NB SB
L T R L T R U L T R U L T R U
Number of Lanes (N) 0 0 0 0 1 0 0 1 0
Lane Assignment LT TR LT TR LTR LTR
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 1 1
\Volume (V), veh/h 11 | 760 | 17 11 | 639 | 22 51 163 0 76 20 0
Heavy Veh. Adj. (f,,), % 2 2 2 2 2 2 2 2 2 2 2
Pedestrians Crossing 0 0 0 0
Critical and Follow-Up Headway Adjustment
EB WB NB SB
Left Right |Bypass| Left Right [Bypass| Left Right |Bypass| Left Right [Bypass
Critical Headway (sec) 5.1929 |5.1929 |5.1929 |5.1929 |5.1929 |5.1929 [5.1929 [5.1929 [5.1929 [5.1929 |5.1929 |5.1929
Follow-Up Headway (sec) 3.1858 [3.1858 [3.1858 |3.1858 [3.1858 |3.1858 |3.1858 (3.1858 |3.1858 |3.1858 |3.1858 |3.1858
Flow Computations
EB WB NB SB
Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass
Circulating Flow (V), pc/h 110 78 982 813
Exiting Flow (V,,), pc/h 1158 823 44 42
Entry Flow (V,), pc/h 429 484 366 413 254 121
Entry Volume veh/h 421 475 359 405 249 119
Capacity and v/c Ratios
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Capacity (Cpcg), Pc/h 1012 | 1012 1046 | 1046 423 501
Capacity (c), veh/h 992 992 1025 | 1025 415 492
\v/c Ratio (X) 0.42 0.48 0.35 0.40 0.60 0.24
Delay and Level of Service
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Lane Control Delay (d), s/veh 8.4 9.3 7.1 7.8 23.9 10.8
Lane LOS A A A A Cc B
Lane 95% Queue 2.1 2.6 1.6 1.9 3.8 0.9
IApproach Delay, s/veh 8.88 7.47 23.86 10.83
IApproach LOS, s/veh A A C B
Intersection Delay, s/veh 10.30
Intersection LOS B
Copyright © 2013 University of Florida, All Rights Reserved HCS 2010™ 6.50 Roundabouts Generated: 12/17/2013 9:13 AM



ROUNDABOUT REPORT

General Information Site Information
Analyst TJS Intersection Perimeter & Wall-Venture
Agency or Co. Traffic Engineering Services E/W Street Name Perimeter Drive
Date Performed 12/2013 N/S Street Name Wall St/Venture Dr
Time Period AM Peak Analysis Year 2024 Build
Peak Hour Factor  0.86 Project ID
Project Description:
Volume Adjustment and Site Characteristics
EB WB NB SB
L T R U L T R U L T R U L R U
Number of Lanes (N) 0 0 0 0 1 0 0 0
Lane Assignment LT TR LT TR LTR LTR
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 1 1
\Volume (V), veh/h 82 | 593 | 87 0 124 | 435 | 97 29 0 26 19 0
Heavy Veh. Adj. (f,,), % 2 2 2 2 2 2 2 2 2 2
Pedestrians Crossing 0 0 0 0
Critical and Follow-Up Headway Adjustment
EB WB NB SB
Left Right |Bypass| Left Right [Bypass| Left Right |Bypass| Left Right [Bypass
Critical Headway (sec) 5.1929 |5.1929 |5.1929 |5.1929 |5.1929 |5.1929 [5.1929 [5.1929 [5.1929 [5.1929 |5.1929 |5.1929
Follow-Up Headway (sec) 3.1858 [3.1858 [3.1858 |3.1858 [3.1858 |3.1858 |3.1858 (3.1858 |3.1858 |3.1858 |3.1858 |3.1858
Flow Computations
EB WB NB SB
Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass
Circulating Flow (V), pc/h 180 103 831 667
Exiting Flow (V ), pc/h 769 542 215 253
Entry Flow (V,), pc/h 425 479 366 412 40 56
Entry Volume veh/h 417 470 359 404 39 55
Capacity and v/c Ratios
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Capacity (cpcg), pc/h 944 944 1019 | 1019 492 580
Capacity (c), veh/h 925 925 999 999 482 569
\v/c Ratio (X) 0.45 0.51 0.36 0.40 0.08 0.10
Delay and Level of Service
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Lane Control Delay (d), s/veh 9.3 104 7.4 8.0 8.5 7.5
Lane LOS A B A A A A
Lane 95% Queue 2.4 2.9 1.6 2.0 0.3 0.3
IApproach Delay, s/veh 9.87 7.75 8.54 7.48
IApproach LOS, s/veh A A A A
Intersection Delay, s/veh 8.83
Intersection LOS A
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ROUNDABOUT REPORT

General Information

Site Information

Analyst TJS Intersection Perimeter & Wall-Venture
Agency or Co. Traffic Engineering Services E/W Street Name Perimeter Drive
Date Performed 12/2013 N/S Street Name Wall St/Venture Dr
Time Period PM Peak Analysis Year 2024 Build
Peak Hour Factor  0.88 Project ID
Project Description:
Volume Adjustment and Site Characteristics
EB WB NB SB
L T R L T R U L T R U L T R U
Number of Lanes (N) 0 0 0 0 1 0 0 1 0
Lane Assignment LT TR LT TR LTR LTR
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 1 1
\Volume (V), veh/h 16 | 760 | 17 11 | 639 | 29 51 163 0 124 59 0
Heavy Veh. Adj. (f,,), % 2 2 2 2 2 2 2 2 2 2 2
Pedestrians Crossing 0 0 0 0
Critical and Follow-Up Headway Adjustment
EB WB NB SB
Left Right |Bypass| Left Right [Bypass| Left Right |Bypass| Left Right [Bypass
Critical Headway (sec) 5.1929 |5.1929 |5.1929 |5.1929 |5.1929 |5.1929 [5.1929 [5.1929 [5.1929 [5.1929 |5.1929 |5.1929
Follow-Up Headway (sec) 3.1858 [3.1858 [3.1858 |3.1858 [3.1858 |3.1858 |3.1858 (3.1858 |3.1858 |3.1858 |3.1858 |3.1858
Flow Computations
EB WB NB SB
Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass| Left | Right | Bypass
Circulating Flow (V), pc/h 166 84 1044 813
Exiting Flow (V ), pc/h 1214 868 58 42
Entry Flow (V,), pc/h 432 487 370 417 254 221
Entry Volume veh/h 424 477 363 409 249 217
Capacity and v/c Ratios
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Capacity (Cpcg), Pc/h 957 | 957 1040 | 1040 398 501
Capacity (c), veh/h 939 939 1019 | 1019 390 492
\v/c Ratio (X) 0.45 0.51 0.36 0.40 0.64 0.44
Delay and Level of Service
EB WB NB SB
Left Right |Bypass| Left Right |Bypass| Left Right |Bypass| Left Right | Bypass
Lane Control Delay (d), s/veh 9.2 10.3 7.3 7.9 27.4 15.2
Lane LOS A B A A D C
Lane 95% Queue 2.4 3.0 1.6 2.0 4.3 2.2
IApproach Delay, s/veh 9.77 7.59 27.36 15.15
IApproach LOS, s/veh A A D C
Intersection Delay, s/veh 11.57
Intersection LOS B
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APPENDIX H

PERIMETER DRIVE SITE TRAFFIC %



AM PEAK & PM

2024 'BUILD'- AM PEAK 2024 'BUILD'- PM PEAK
PEAK
D Intersection Intersection Northbound Total Southbound Total Eastbound Total Westbound Total Intersection Northbound Total Southbound Total Eastbound Total Westbound Total Intersection
Site  Total % Site| Site  Total % Site| Site Total % Site| Site Total % Site| Site Total % Site| Site Total % Site[| Site Total % Site| Site Total % Site| Site Total % Site| Site Total % Sitef| Site Total % Site
15 Wall St./Venture Dr. & Perimeter Dr. 98 1499 6.5% 0 34 0.0% 12 47 255%| 57 762 7.5% | 29 656 4.4% | 99 1882  5.3% 0 219 0% 87 191 46% 5 793 1% 7 679 1% 197 3381 5.83%
5095 Discovery Blvd./Venture Dr. & Perimeter Dr. 65 1627 = 4.0% 0 40 0.0% 0 26 0.0% | 57 1234 4.6% 8 327 24% | 44 1650  2.7% 0 127 0% 0 268 0% 5 487 1% 39 768 5% 109 3277 3.33%

APPENDIX EXHIBIT -

SITE GENERATED TRAFFIC AT STUDY INTERSECTIONS

12/2013
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