BOLTON PLANNING & ZONING COMMISSION
REGULAR MEETING AGENDA
7:30 PM, WEDNESDAY, MAY 11, 2016
BOLTON TOWN HALL, 222 BOLTON CENTER ROAD

1. CallTo Order

2. Approval of Minutes:
March 23, 2016 Special Meeting Minutes

3. Discussion of Possible Extension of Natural Gas Line

4. Residents’ Forum (Public Comment for items NOT on the agenda)
5. Report of the Zoning Enforcement Officer

6. Report of the Bolton Commission Representatives’ Meeting

7. Old Business
a. DISCUSSION: Plan of Conservation & Development Implementation

b. REVIEW/DISCUSSION: 2015 — 2016 Priorities List
c. Other

8. New Business

a. Site Plan Review Application for Home Occupation, Gun Transfers/Gun Smithing, Loomis
Road, Alex Spears

b. DISCUSSION: CGS 8-7d(f) Referral of Application of CNG Global LLC for a Gas Infusion Station,
Route 6 (Christmas Tree Farm) in Andover — Parcel Assessor #1D, Map #33, Block 43, Lot #01

c. Other
9. Correspondence

10. Adjournment



BOLTON PLANNING & ZONING COMMISSION
SPECIAL MEETING
7:30 PM, March 32, 2016
Bolton Town Hall, 222 Bolton Center Road

Minutes & Motions

Members Present: Chairman Eric Luntta, James Cropley, Neal Kerr, leffrey Scala, Arlene Fiano, Adam
Teller, Christopher Davey (alternate), Thomas Robbins (alternate), Nancy Silverstein (alternate)

Members Excused: C. Preuss

Staff Present: Patrice Carson, AICP, Director of Community Development, Joyce Stille, Administrative
Officer, and Sarah Benitez, Recording Secretary

1. Call to Order: Chairman Eric Luntta called the meeting to order at 7:32 pm.

2. Approval of Minutes:
January 13, 2016: A. Teller moved to approve the minutes. J. Cropley seconded. Vote 9:0:0.

3. Distribution/Discussion of Town Code of Ethics: The PZC discussed the Code of Ethics distributed by
J. Stille. A. Teller was concerned that the language of the code was unconstitutional because it
establishes specific numbers of seats for Republicans, Democrats, and unaffiliated, without allowing
for other parties. The Code has been reviewed by the town attorney.

4. Presentation by Aliza Makuch, Project Coordinator, Plan4Health, EHHD Regarding Chart Program:
A. Makuch presented on the initiative to advance public health by working with town planning
commissions. There will be open workshops on March 31, at the Town Hall Council Chambers in
Mansfield, and on April 20, at the Coventry Town Hall Annex. Residents are encouraged to attend
and can register through the Facebook page: https://www.facebook.com/EHHDCHART/.

5. Resolution of Board of Finance:
A. Teller proposed a resolution of the PZC that the projects proposed by the Board of Finance
Resolution do not require an 8.24 Town Meeting. J. Cropley seconded. Motion carried 9:0.0.

6. Old Business:
a. DISCUSSION: Establish a POCD Implementation Committee:
The PZC agreed to hold responsibility for implementing the POCD and go through the BOS to bring in
other boards. They discussed semi-quarterly meetings with representatives of the most listed
leading groups and 2+2+2 representatives. The PZC will work on prioritization of the policies.

7. Correspondence:

Planning & Zoning Commission | 3.23.16



Kevin Byam wrote to request an extension of a special permit for a site plan expiring this year. P.
Carson will confirm if he will need an extension and the PZC agreed he can seek one if necessary.

P. Carson also received an email from someone seeking to add a UHaul dealership — two parking
spaces only — to the Valero gas station. The PZC discussed whether it could be considered accessory
use to a gas station. They need more information and assurance as to the limited use of the UHaul
spaces. P. Carson will research further and check with the DMV.

8. Adjournment: J. Scala moved to adjourn. J. Cropley seconded. Meeting adjourned at 8:51 pm.

Respectfully submitted,
ara gg;m’/g:

Sarah Benitez

PLEASE SEE MINUTES OF SUBSEQUENT MEETINGS FOR APPROVAL OF THESE MINUTES AND ANY
CORRECTIONS HERETO.

Planning & Zoning Commission | 3.23.16
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BOLTON PLANNING AND ZONING COMMISSION

APPLICATION FOR SPECIAL PERMIT, SITE PLAN REVIEW OR
MODIFICATION OF A PREVIOUSLY APPROVED APPLICATION

1. Application Title:

2. Check all that apply:
—_ Special Permit Application ___ Modification of an Approved Special Permit Application*
LSite Plan Review Application __ Modification of an Approved Site Plan Review Application*
_____Minor Modification by Commission or Land Use staff

* The Commission may require a new application if the proposed modification significantly alters the previously approved

application.

3. Street Address of subject property 'j c} [ ismil S /? o dj

4. Deed Reference (Bolton Land Records) Volume /4 3 Page 8}’ (a

5. Assessor’s Records Reference: Map # l 7 ;Block# AN ‘ A Parcel / Lot # | 5",

6. Current zone(s) of subject property R\ Acreage: 1+ 713

7. In Aquifer Protection District? Yes No A

8. InFEMA Flood Area? Yes No_ v/

9. Wetlands Application Required? Yes No

10. Applican t(s)__ 4 LF X SPEATS
address_/ § Koo s P A J zip 0643
Phone # 60 - G (o - @A ] Fax # E-mail_ ALEX @ TEK=PrmS.Coimn

11. O wner(s) of subject property SHAWA) & LE#ME  SPeprS
address_| ] Lovimi s Ko n é zip O0OY?
Phone # §60 ~ §67-6 K6 | paxs E-mail Shawn@ S7aTe-w) oz elzcir

Cenn
[
12. Of ficial Contact / Representative regarding this Application: nL—b X S@E/p V“S

nidress /9 Lsoms § Rend zip 06093




Phone # S0 = /6 - 626 G s E-mail BLEX® TEK- Brmns.Con

13. Pro ject Engineer: A/ /A
¥

Address Zip

Phone # Fax # E-mail

14. Pro ject Architect: N / P(
[

Address Zip

Phone # Fax # E-mail

15. Other Experts Retained by Applicant: /\/ / A’

16. Briefl y describe the proposed use of the subject property. Provide greater detail in Project Narrative.
Gun THANSZErS & Guwn S 7hinS = SEE pvrache
/
MNATrATIVE .

17. Square footage of new / expanded space: N / ﬂ' # of new parking spaces r / A’

18. Lis t the Section(s) of the Zoning Regulations under which application is made:
SECTIoN R, §

19. Provide all the applicable items for a complete application including a completed Checklist for Site Plan Review and

Special Permit Applications. A completed checklist must be provided to comprise a complete application.

20. Applican t’s Endorsement:

Tama willyipant and, fully familiar with the contents of this application.
f/ : / Date 5'«‘»)\ - Ié

21. O wner’s Endorsement:

Signature

I'am a willful participant and fully familiar with the contents of this application.

Signature JADOUY‘I LW, 6‘3/—6/‘/3 Date S~ (O

NOTE: If there are any material changes to this application, the Applicant shall immediately notify the Town
Staff in writing.
Applicants may be subject to Supplemental Review fees to defray the cost of Professional Review

Services such as engineering or legal reviews.

2



For Town Use Only

Base Fee Paid_| Q 5. (f_‘Check # ! O L\

Date application received by Inland Wetlands Commission (if applicable)

Date of Inland Wetlands Commission action (if applicable)

Date application received by Planning and Zoning Commission

Date of public hearing (if required)

Date of Planning and Zoning Commission action

Date of newspaper publication of Planning and Zoning Commission action

Summary of Planning and Zoning Commission action

Revised March 11,2009

Revised May 23, 2011



BOLTON PLANNING & ZONING COMMISSION
CHECKLIST FOR SITE PLAN REVIEW (§ 16A)

AND SPECIAL PERMIT (§ 16B) APPLICATIONS
March 11, 2009

THIS CHECKLIST MUST BE COMPLETED BY THE APPLICANT OR AN AUTHORIZED
REPRESENTATIVE AND SUBMITTED WITH THE APPLICATION.

The Planning and Zoning Commission will use this checklist in determining the completeness or
incompleteness of the application. The applicant is responsible for providing all the applicable information
on this checklist. The applicant is encouraged to provide any additional information to clearly present a
proposed activity and its potential effects on the community. The Commission may require additional
information not included in this checklist to determine compliance with the regulations.

AN APPROVAL OF AN APPLICATION COULD BE DENIED IF AN APPLICATION LACKS
SUFFICIENT INFORMATION.

Some of the items below are essential for any application while others may not be applicable for a
particular proposal. The applicant is encouraged to ask the town staff to review the completed application
with all supporting information and the completed checklist, prior to submitting the application to the
Planning and Zoning Commission so that the staff can provide the applicant an opinion on the
completeness of the application.

Pursuant to Section 16A.2.p, at time of application submission, the applicant may request in writing that the
Commission determine that all or a part of the information required under Section 16A.2.c through o.
(except subsections e., f,, i., and j.) is NOT necessary in order to decide on an application.

Applicants may be subject to supplemental review fees to defray the costs of professional review services
such as engineering or legal reviews. Please see attached information sheet.

Name of Development IBFTL‘OK H’O H o S UJD Dir\l )S} [4) '\)
Applicant A Lex Pepr ¢ Date S-2~-Io

Applicant Staff
. Completeness
Item Description Tncludad Not Opinion
Included
> Yes No
1 | Completed, signed application by applicant and owner v
2 | Payment of required application fees v
2A | Statement of Use in accordance with § 16A.2.b v

3 All draft deeds for any roads, road widenings and
easements for drainage, conservation, driveways, utilities

4 Evidence of request for approval by the Health District
and/or Sewer Authority for review, as appropriate

Evidence of submission of application to the Inland
5 | Wetlands Commission if it is within that Commission’s
jurisdiction

Evidence of submission of a request for review and
6 | approval by the Fire Marshal and Fire Chief of the water
supply for fire protection

7 Copies of any required applications to other local, state
or federal regulatory approvals

Written evidence of applicant’s legal interest in the

8 | subject property (deed, lease option to purchase, bond for
deed, etc.)




Applicant Staff
Item Description Not Coip l GLellEs
Included Opinion
Included
Yes No
9 List of mailing address of all current property owners
within 500 feet of the subject property, from the Town
Assessor records (for special permit only)
List of all hazardous or potentially hazardous materials '
10 which will be present on the property with a full i
description of procedures that will be used to assure N { A
safety with the material safety data sheets
12| Digital copy of plans in DXF or DGN format if available
13 Paper and digital copies of all reports including
hydrology, hydraulic and drainage computations and
14 14 sets of complete stamped and signed site plans
measuring 24” x 36
THE FOLLOWING ITEMS 15 THROUGH 51
SHALL BE INCORPORATED IN PLANS
A-2 boundary survey of the subject property showing all
15 existing and proposed boundary lines and markers,
easements, adjoining property lines and the names of all
current abutting property owners
16 | Names of abutting lot owners
17 | USDA Soils boundaries and types
18 Plan title block in the extreme lower right corner (not
sideways) to include the name of the town of Bolton
19 | All plan sheets numbered with the format “sheet x of y”’
20 Clear legible plans with all lines, symbols and features
readily identifiable
21 North arrow on each plan including the reference
meridian
2 Graphic bar scale on each plan sheet, not smaller than
1”= 40’ unless otherwise approved by the Commission
23 Overall plan of site at a smaller scale, with sheet index, if
the site does not fit on one sheet at a scale of 1”=40’
Key map at a scale of 1= 500’ showing the relation of
24 | the site to abutting properties and streets, shown on plan
and zoning district boundaries within 500’ of site
25 Original and revision plan dates and revision explanations
shown on the affected plan sheets
2 Existing and proposed grading with two foot contours to
T-2 standards, for all ground surfaces, shown on plan
27 Existing and proposed structures and features, their uses
and those to be removed, shown on the plan
28 | HVAC equipment located outside the building(s)
Existing and proposed driveway entrances to street,
29 | parking, loading areas, fire lanes, sidewalks and
construction detail drawings, shown on plan
30 Sight distances from property entrances along public
roads shown on plan and on profile if grading is needed
31 | Soil test locations and soil test results shown on plan
32 Existing and proposed sewage disposal systems and
design information, shown on plan
33 | Outside Storage Areas




Applicant Staff
Item Description Completeness
Not = :
Included Included Opinion
Yes No

34 | Underground / overhead utilities, existing and proposed

35 | Existing and proposed water supply shown on plan
Existing wells and sewage disposal systems on other

36 | properties that could conflict with proposed site
improvements, shown on plan

37 Existing and proposed footing drains, curtain drains and
dry wells, shown on plan
Existing and proposed drainage systems, any affected

38 floodway or floodplain and construction detail drawings,
shown on plan, including base flood elevation and floor
elevation data.

39 Existing and proposed bridges and culverts on or adjacent
to the site, shown on plan

40 Existing and proposed signs with dimensions and
construction detail drawings, shown on plan

41 Existing and proposed fences and walls with dimensions
and construction detail drawings, shown on plan

42 Zloning district boundaries affecting the site, shown on
plan
Table shown on plan of zoning dimensions required and

43 provided for lot area, street frontage, lot width, yard
setbacks, impervious area, building coverage and the
height and floor area of each building

44 Table on plan of parking / loading spaces required /
provided

45 | Fire lanes

46 | Sidewalks and other pedestrian ways

47 | Offssite traffic improvements
Limits of wetlands as delineated by a certified soil

48 scientist with the soil scientist’s signed certification,
shown on plan or a certification signed by a soil scientist
that no wetlands are within 100 feet
Natural features including 100 year flood plain areas,

49 | ponds, vernal pools, aquifers, slopes steeper than 25%
and potential areas of endangered species, shown on plan
Landscaping plan including the locations, numbers,

50 installed sizes, anticipated mature sizes, species and
common names of proposed plants plus cost estimate
based on published Connecticut DOT unit prices

51 | Existing trees of 6 caliper or greater

52 | Significant archaeological sites
Lighting plan including the location, size, height, light

53 | intensity coverage areas and manufacturer’s product
descriptions for each light type
Erosion and Sedimentation Control Plan, with narrative

54 and construction detail drawings, in accordance with the

latest Connecticut Guidelines for Soil Erosion and
Sediment Control




Item

Description

Applicant

Staff

Not

Ineluded Included

Completeness
Opinion

Yes

No

55

Best management practices to remove contaminants,
including sediments and oils, from runoff water, shown
on plan, in construct detail drawings, and explained in a
report by a qualified professional

56

Architectural elevation drawings of proposed buildings

57

Architectural floor plans of existing and proposed
buildings

58

Perspective color drawings or digital views of the site as
seen from adjacent roads and from abutting property lines
showing the proposed conditions including buildings,
landscaping and appurtenant features

59

Traffic Impact Report for applicable sites as described in
Zoning Regulations Section 16A.2.k.

60

Thorough, well organized drainage design report for
before and after development conditions, that conforms to
the latest Conn. Dept. of Transportation and Conn. Dept.
of Environmental Protection guidelines and requirements
with appropriate calculations, maps, graphics and
narrative descriptions of hydrology, hydraulics,
assumptions, erosion controls, drainage paths and
systems for the 1, 2, 10, 50 and 100 year storm events

61

Statement in drainage report that the after development
flows for all storm events do not exceed the before
development flows

62

Sanitary Waste Disposal Plan (if community sewerage
system)

63

Evaluation of the impact of proposed development upon
existing and potential public surface and ground drinking
water supplies, pursuant to CGS, Section 8-2

64

Certified copy of Certificate of Public Convenience and
Necessity in connection with a “water company”, in
accordance with CGS, Section 8-25a

65

Existing and proposed Covenants or Restrictions

66

Engineer’s itemized cost estimate for the installation of
all erosion and sediment controls based on published
Connecticut DOT unit prices

67

Engineer’s itemized cost estimate for public
improvements based on published Connecticut DOT unit
prices as basis for the establishment of a performance
bond.

68

Engineer’s itemized cost estimate in connection with any
restoration guarantee required pursuant to Section 12

Revised 12/11/12

Reviewer:

Date:




FILING FEES SHALL ALSO BE INCREASED TO INCLUDE
ADDITIONAL EXPERT COSTS INCURRED BY THE TOWN OF
BOLTON, INCLUDING BUT NOT LIMITED TO, ALL OF THE
EXPENSES AND FEES OF UTILIZING CONTRACTED OR
RETAINED EXPERTS TO ANALYZE, REVIEW AND REPORT ON
AREAS REQUIRING A LEGAL OR TECHNICAL REVIEW IN
ORDER TO ASSIST THE PLANNING AND ZONING COMMISSION
AND/OR TOWN STAFF IN THEIR DELIBERATIONS. SAID
COSTS WILL BE ESTIMATED BY THE COMMISSION OR ITS
DESIGNEES, BASED ON PRELIMINARY ESTIMATES FROM
SUCH EXPERTS, AND SAID ESTIMATE OF COSTS TIMES 150%
WILL BE PAID OVER TO THE TOWN OF BOLTON PRIOR TO
PROCEEDING ON THE APPLICATION BY THE TOWN. SAID
PAYMENT SHALL CONSTITUTE A PORTION OF THE
APPLICATION FEE AND THE APPLICATION SHALL NOT BE
DEEMED COMPLETE UNTIL PAID IN FULL, UPON
COMPETION OF THE TECHNICAL AND LEGAL REVIEW,
INCLUDING BUT NOT LIMITED TO MYLARS, AND A
DETERMINATION OF THE COSTS IN CURRED, ANY EXCESS
WILL BE REFUNDED TO THE APPLICANT. THE APPLICANT
SHALL BE RESPONSIBLE FOR ALL CONTRACTED OR
RETAINED COSTS INCURRED RELATED TO THE
APPLICATION. THIS INCLUDES COSTS ABOVE THE 150%
ESTIMATE IF INCURRED BY THE TOWN OF BOLTON.



I am starting a business named Trigger Catalyst. This business will consist of doing
transfers with firearms and gunsmithing. Doing these services requires the business to have a
Federal Firearms License, which would be attached to this business and also the location of the
business. The business will follow all regulations and procedures with the Federal Government
and the State of Connecticut in having a Federal Firearms License. The business would be
located in the basement area of the residence and will not be more than 30% of the residence
floor area.

This business will be a side business since I have a full time job as an armorer for the
Connecticut National Guard. No physical signs indicating the business will be present at the
residence. I will be the only employee (owner) of the business. Business hours will be by
appointment after 4pm during the week and varying hours on the weekends. There will be no
more than one customer at a time. Traffic will be very limited since the business hours will be by
appointment. There is room for parking in the driveway for customers. Firearms will be locked
up in a safe securely and will only be out of the safe if gunsmithing, or a customer transfer is
occurring. There will be no firearms stock in this business, only firearms that customers have
ordered, or have been sent to the business for a transfer.

No hazardous or toxic material will be used in this business. No big tools are required,

just small tools such as hammers, vices, punches, etc. There will be no business vehicle.

Sp;:j:ﬁlex %licant)
oty MLz

P

Spears, Shawn (Owner)
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Town of Andover
Inland Wetlands and watercourses Commission
Planning and Zoning Commission
Town Clerks and Planners: Bolton, Columbia and Coventry
Notification to neighboring Towns on pending application of CNG Global LLC.
CT General Statutes 8-7d (f) and 22a-42b require notification of applications before Landuse Boards.

When "A significant portion of the traffic to the completed project on the site will use streets within the
adjoining municipality to enter or exit the site".

The property of Robert Russell, Rte. 6, "Christmas Tree Farm" directly across the road from the Extra
Mart. Parcel Assessor #1D, Map #33, Block 43, Lot #01. The application of Global CNG holdings for a
gas infusion station. The project activity includes the infusion of natural gas into the existing Algonquin
line. The project is proposed to operate twenty four hours a day seven days a week for seven months

of the year to supply Gas during peak demands. This project will be served by an average of five
trucks an hour.

Public Hearing Schedules:
IWWC June 13, 2016 7pm Andover Town Hall
P&Z June 20, 2016 7pm Andover School Gymnasium

Electronic copies of the Plans and Traffic Study are included with this notice and other information can

be made available upon request or viewed both at the Andover Building Department and Town Web
Site.
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April 14,2016

Mr. Jim Cassidy, PE

Hallisey, Pearson & Cassidy

35 Cold Spring Road, Unit #511
Rocky Hill, CT 06067

RE:  Traffic Impact Assessment
Pentagon Energy Facility
Andover, Connecticut
Project Number: 1603101

Dear Mr. Cassidy,

Solli Engineering has prepared this assessment to provide an analysis of the potential traffic impacts associated
with the proposed Pentagon Energy Facility located at 1010 Route 6 in Andover, Connecticut. The analysis has
been completed in accordance with Town of Andover requirements as well as standard traffic engineering

methodology. The investigation indicates that this proposed development will not have an adverse impact on the
area roadway network.

Project Description:

The property is located at 1010 Route 6 in Andover, Connecticut. The subject parcel consists of a 15.58 acre
parcel with approximately 4.7 acres at the southern portion of the parcel proposed to be leased for purposes of
developing the proposed Pentagon Energy facility. The site is bounded by Route 6 to the north and industrial
property to the east, the Hop River State Park Trail to the south, and undeveloped land to the west. Refer to
Figure 1, Site Location Map, for more details on the project location.

The site is proposed to be developed with a natural gas injection station containing sixteen (16) injection
stations and associated support equipment, circulation aisles, parking, and utilities. The site is proposed to be
accessed from Route 6 via the existing un-signalized site access near the southern property line, which is being
improved as part of this project.

The facility is proposed to operate on a twenty-four hour per day schedule on a seasonal basis from November
to March each year. The proposed operations will result in truck trips at a rate of ten (10) trucks per hour (5
entering, 5 exiting) and two (2) passenger vehicle trips (1 entering, 1 exiting). The trucks visiting the site are
proposed to follow a designated route which will begin at the terminus of Interstate 384 in Bolton, north of the
project site, and continue along Route 6 approximately 6.7 miles to the project site. See Figure 2, Truck Route

for more details on the proposed truck route.

Traffic Impact Analysis:

Existing Conditions

In the vicinity of the project site, Route 6 is a two-lane, principal arterial that runs east to west with a posted
speed limit of 40 miles per hour throughout the study area. Route 6 provides regional access to the surrounding
area, with a mix of industrial, commercial, municipal, and residential uses along the corridor. There are no
sidewalks along Route 6 in the study area.

Long Hill Road is a two-lane, local roadway that runs north to south with a posted speed limit of 30 miles per

hour throughout the study area. Long Hill Road provides local access to the surrounding area, with mostly
residential use along the corridor. There are no sidewalks along Long Hill Road in the study area.

Solli Engineering, LLC 4 501 Main Street ¢ Monroe, CT 06468 ¢ (203) 880-5455 (Phone) ¢ (203) 880-9695 (Fax)



Hebron Road is a two-lane, major collector roadway that runs north to south with a posted speed limit of 35
miles per hour throughout the study area. Hebron Road provides local and regional access to the surrounding

area, with a mix of commercial, residential, and municipal uses along the corridor. There are no sidewalks along
Hebron Road in the study area.

Due to the specialized nature of the operations of this facility, it was determined that all signalized intersections
along the proposed truck route would be analyzed during the dominant peak hour, the one with the highest
volume of the 24-hour period, to determine the greatest potential impacts of the proposed trips to be generated
along the corridor. The Connecticut Department of Transportation publishes 24-hour count data along state
roadways every three years. This data was evaluated along Route 6 in the vicinity of the study area to determine
the highest hour of traffic volume during the 24-hour period and this was determined to be the AM peak hour.

Turning movement count data was collected in March 2016 during the AM peak hour at two (2) signalized
intersections along the proposed truck route. The 2016 existing peak hour volumes are illustrated on Figure 3.
The Connecticut Department of Transportation data identified the 2014 average daily traffic (ADT) on Route 6,
just north of the project site, to be 17,900 vehicles.

Traffic volumes and speed data were collected on Route 6 in the vicinity of the site. This data was collected
using an automatic traffic recorder (ATR) that was placed on Route 6 just north of the project site during April
2016. This study recorded an 85th percentile speed of 46 mph and a bidirectional average daily traffic of
17,130, which is in line with the most recently published 2014 CT DOT ADT volumes in the vicinity.

Proposed Conditions

The anticipated number of trips that will be generated by the proposed project was evaluated based on the
established number of truck trips and employee passenger vehicle trips to be generated by the proposed facility.
It is anticipated that the proposed project will generate twelve (12) trips (10 truck trips, 2 employee trips) during

the AM peak hour with six (6) trips entering the site and six (6) trips exiting the site, as illustrated in Table 1
below.

TABLE 1 - TRIP GENERATION SUMMARY
PENTAGON ENERGY FACILITY

AM Peak Hour
Enter Exit Total

Infusion Facility - Delivery Trucks 5 5 10
Infusion Facility - Employees 1 1 2
Total Trips 6 6 12

The anticipated distribution of the site generated trips entering and exiting the site was developed based on the
proposed truck route to and from the facility and Interstate 384. The anticipated percent distribution of the new
site generated trips is illustrated in Figure 4. The new site generated trips were assigned to the study
intersections based on the anticipated percent distributions and the resulting trip assignment is illustrated in
Figure 5.

As the proposed development is anticipated to be opened in 2017, background traffic growth is estimated to
account for the traffic increase as a result of regional population growth. The Connecticut Department of
Transportation data publishes historical AADT (Average Annual Daily Traffic) volumes for State roadways
every three years which can be evaluated to determine the annual growth rate of traffic on the roadway. The
analysis of the historical AADT on Route 6 in the project area indicates a 0.56% average annual growth
between 2008 and 2014. The 2016 existing traffic volumes were projected to the 2017 design year using a
conservative 1.0 percent per year growth factor. The 2017 background traffic volumes are illustrated in Figure

6.
‘ SOLILI

ENGINEERING



The trip assignment volumes illustrated in Figure 4 were combined with the 2017 background volumes
illustrated in Figure 6 to develop the 2017 build traffic volumes illustrated in Figure 7.

The Connecticut State Department of Transportation Office of the State Traffic Administration (OSTA) was

contacted to identify any ongoing or proposed projects within the study area which may impact the analysis. No
projects were identified.

Capacity Analysis

To determine the impacts of the increase of traffic volumes on the operating conditions of the study
intersections, the network was analyzed using the Synchro 9 capacity analysis software for the existing,
background, and build peak hour conditions. Copies of the analysis reports are provided as a supporting
document in this assessment. The increase in heavy vehicles travelling through the corridor was evaluated by
adjusting the heavy vehicle percentage for the impacted approaches in the Synchro traffic models.

The results of the Synchro capacity analysis describe the traffic impact in terms of Level of Service (LOS).
LOS describes the operational condition of the signalized intersection in terms of delay (in seconds per vehicle)
and is expressed on a scale of A through F with LOS A being the best and LOS F being the worst. LOS A
reflects intersection operations with little to no vehicle delay (less than 10 seconds per vehicle) and LOS F
reflects intersection conditions that are over capacity and experience long delays (more than 80 seconds per
vehicle at signalized intersections and more than 50 seconds of delay per vehicle at unsignalized intersections).
For unsignalized intersections, only the delay on the STOP-controlled approach is reported.

Results of the analysis indicate that the study area intersections are expected to operate at acceptable levels of
service under the build condition. Table 2 below summarizes the results of the analysis for the existing,
background, and build conditions for the study area intersections during the AM peak hour.

TABLE 2
PEAK HOUR LEVEL OF SERVICE SUMMARY
AM PEAK HOUR

INTERSECTION 2016 Existing 2017 Background 2017 Build
Route 6 & Long Hill Road D D D
Route 6 & Hebron Road C C C
Route 6 & Site Driveway* -- -- B

*Unsignalized intersection

The 95th percentile queue length reported at the signalized intersections increases less than one vehicle length
when comparing the background and build conditions for all movements. The anticipated increase in traffic
associated with the project can be accommodated by the surrounding roadway network.

Conclusion:

The proposed project includes the development of a natural gas infusion facility on the property located at 1010
Route 6 in Andover, Connecticut. The proposed facility will result in an additional twelve (12) vehicle trips (6
entering, 6 exiting) during the peak hour along the proposed truck route. The project site is proposed to be
accessed from Route 6 via the existing un-signalized site driveway located near the southern property line,
which is being improved as part of the project. The proposed truck route to the site will be along Route 6,
to/from the terminus of Interstate 384, approximately 6.7 miles north of the project site in Bolton, Connecticut,
as identified in Figure 2, Truck Route Map. All signalized intersections along the proposed truck route and the
unsignalized site driveway intersection were analyzed during the dominant peak hour of the surrounding

roadway network which was determined to be the AM peak hour.
g SOLILI
ENGINEERING



The traffic impact analysis of the study area intersections indicates that the proposed project will maintain
similar operating conditions to those of the background condition of the surrounding roadway network. The site
driveway is expected to operate at level of service “B” with minimal delay for vehicles exiting the site. It is the
professional opinion of Solli Engineering that the proposed project can be accommodated without adverse
impact on the operating conditions of the surrounding roadway network.

Sincerely,
Solli Engineering, LL.C

Collene Byrne
Senior Project Engineer

NSe w74

Kevin Solli, P.E.
Principal

Supporting Documents:

Site Location Map (Figure 1)
Truck Route Map (Figure 2)
2015 Existing Traffic Volumes (Figure 3)
Traffic Volume Distribution (Figure 4)
Traffic Volume Assignment (Figure 5)
2016 Background Traffic Volumes (Figure 6)
2016 Build Traffic Volumes (Figure 7)
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Lanes, Volumes, Timings
3: ROUTE 6 & LONG HILL ROAD

Pentagon Energy, Andover, CT
2016 AM Existing

Ao AN/
Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 P L4
Traffic Volume (vph) 12 498 1099 31 50 27
Future Volume (vph) 12 498 1099 31 50 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 11 12 12 12 12 12
Storage Length (ft) 90 0 0 0
Storage Lanes 1 0 1 0
Taper Length (ft) 40 25
Lane Util. Factor 1.00 100 100 1.00 100 1.00
Frt 0.996 0.952
Flt Protected 0.950 0.969
Satd. Flow (prot) 1745 1792 1856 0 1753 0
FIt Permitted 0.097 0.969
Satd. Flow (perm) 178 1792 1856 0 1753 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 3 30
Link Speed (mph) 40 40 30
Link Distance (ft) 479 1687 327
Travel Time (s) 82 288 74
Peak Hour Factor 093 093 08 08 0.91 0.91
Heavy Vehicles (%) 0% 6% 2% 0% 0% 0%
Adj. Flow (vph) 13 535 1278 36 55 30
Shared Lane Traffic (%)
Lane Group Flow (vph) 13 535 1314 0 85 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left  Right Left  Right
Median Width(t) 11 11 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.04 100 100 100 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 3 2 2 3
Detector Template
Leading Detector (ft) 32 340 351 26
Trailing Detector (ft) -5 178 174 -7
Detector 1 Position(ft) -5 178 174 -7
Detector 1 Size(ft) 6 6 6 6
Detector 1 Type Cl+Ex CHEx CI+Ex CIHEx
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 10 334 345 10
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type ClH+Ex Cl+Ex CI+Ex ClHEx
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Detector 3 Position(ft) 26 20

Solli Engineering
4/12/2016
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Lanes, Volumes, Timings Pentagon Energy, Andover, CT

3: ROUTE 6 & LONG HILL ROAD 2016 AM Existing
A N
Lane Group EBL EBT WBT WBR SBL SBR
Detector 3 Size(ft) 6 6
Detector 3 Type Cl+Ex Cl+Ex
Detector 3 Channel
Detector 3 Extend (s) 0.0 0.0
Turn Type pm-+pt NA NA Prot
Protected Phases 5 2 6 4
Permitted Phases 2
Detector Phase 5 2 6 4
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0
Minimum Split (s) 90 106 106 9.0
Total Split (s) 95 415 320 23.6
Total Split (%) 14.6% 63.7% 49.2% 36.3%
Maximum Green (s) 55 359 264 19.6
Yellow Time (s) 3.0 44 44 3.0
All-Red Time (s) 1.0 1.2 1.2 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.6 5.6 4.0
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 2.0 3.0 3.0 2.0
Recall Mode None Min  None None
Act Effct Green (s) 408 416 399 6.5
Actuated g/C Ratio 079 081 0.78 0.13
vic Ratio 004 037 09 0.34
Control Delay 2.8 40 247 18.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 2.8 40 247 18.9
LOS A A C B
Approach Delay 40 247 18.9
Approach LOS A C B

Intersection Summary

Area Type: Other
Cycle Length: 65.1

Actuated Cycle Length: 51.4

Natural Cycle: 90

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.91

Intersection Signal Delay: 18.6 Intersection LOS: B
Intersection Capacity Utilization 72.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  3: ROUTE 6 & LONG HILL ROAD

Solli Engineering Synchro 9 Report
4/12/2016 Page 2



Queues

3: ROUTE 6 & LONG HILL ROAD

Pentagon Energy, Andover, CT
2016 AM Existing

P N
Lane Group EBL EBT WBT  SBL
Lane Group Flow (vph) 13 535 1314 85
vic Ratio 004 037 091 0.34
Control Delay 2.8 40 247 189
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 2.8 40 247 189
Queue Length 50th (ft) 1 53 313 18
Queue Length 95th (ft) 4 117 #785 47
Internal Link Dist (ft) 399 1607 247
Turn Bay Length (ft) 90
Base Capacity (vph) 310 1463 1440 691
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 004 037 09 0.12

Intersection Summary

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Solli Engineering
411212016
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HCM Signalized Intersection Capacity Analysis

Pentagon Energy, Andover, CT

3: ROUTE 6 & LONG HILL ROAD 2016 AM Existing
A e N/

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations % 4 P L

Traffic Volume (vph) 12 498 1099 31 50 27

Future Volume (vph) 12 498 1099 31 50 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 1 12 12 12 12 12

Total Lost time (s) 4.0 5.6 5.6 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.95

Flt Protected 095 1.00 1.00 0.97

Satd. Flow (prot) 1745 1792 1857 1753

FIt Permitted 010 1.00  1.00 0.97

Satd. Flow (perm) 177 1792 1857 1753

Peak-hour factor, PHF 093 093 08 086 091 091

Adj. Flow (vph) 13 535 1278 36 55 30

RTOR Reduction (vph) 0 0 1 0 28 0

Lane Group Flow (vph) 13 535 1313 0 57 0

Heavy Vehicles (%) 0% 6% 2% 0% 0% 0%

Turn Type pm+pt NA NA Prot

Protected Phases 5 2 6 4

Permitted Phases 2

Actuated Green, G (s) 424 424 374 4.3

Effective Green, g (s) 424 424 374 4.3

Actuated g/C Ratio 0.75  0.75 0.66 0.08

Clearance Time (s) 4.0 5.6 5.6 4.0

Vehicle Extension (s) 2.0 3.0 3.0 2.0

Lane Grp Cap (vph) 161 1349 1233 133

vis Ratio Prot 0.00 ¢0.30 c0.71 0.03

vis Ratio Perm 0.06

vic Ratio 008 040 1.06 0.43

Uniform Delay, d1 14.2 2.4 9.4 24.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 02 448 0.8

Delay (s) 14.3 26 543 256

Level of Service B A D C

Approach Delay (s) 29 543 25.6

Approach LOS A D C

Intersection Summary

HCM 2000 Control Delay 38.6 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 1.00

Actuated Cycle Length (s) 56.3 Sum of lost time (s) 13.6

Intersection Capacity Utilization 72.1% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Solli Engineering Synchro 9 Report
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Lanes, Volumes, Timings

6: HEBRON ROAD & ROUTE 6

Pentagon Energy, Andover, CT
2016 AM Existing

- N ¢ T N 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 if b 4 % i
Traffic Volume (vph) 423 80 41 1103 124 51
Future Volume (vph) 423 80 41 1103 124 51
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 1 1 12 11 12
Storage Length (ft) 250 95 0 90
Storage Lanes 1 1 1 1
Taper Length (ft) 40 25
Lane Util. Factor 1.00 100 100 1.00 100 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1776 1546 1745 1845 1728 1615
FIt Permitted 0.389 0.950
Satd. Flow (perm) 1776 1546 714 1845 1728 1615
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 95 63
Link Speed (mph) 40 40 35
Link Distance (ft) 1687 3890 285
Travel Time (s) 28.8 66.3 5.6
Peak Hour Factor 084 084 08 089 081 0.81
Heavy Vehicles (%) 7% 1% 0% 3% 1% 0%
Adj. Flow (vph) 504 95 46 1239 153 63
Shared Lane Traffic (%)
Lane Group Flow (vph) 504 95 46 1239 153 63
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 1 11 11
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 104 104 100 104 1.00
Turning Speed (mph) 9 15 15 9
Number of Detectors 2 1 3 2 3 3
Detector Template
Leading Detector (ft) 366 186 29 406 27 17
Trailing Detector (ft) 180 180 -4 200 -10 -10
Detector 1 Position(ft) 180 180 -4 200 -10 -10
Detector 1 Size(ft) 6 6 6 6 6 6
Detector 1 Type Cl+Ex CI+Ex CHEx Cl+Ex Cl+Ex CHEXx
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 360 13 400 5 0
Detector 2 Size(ft) 6 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 3 Position(ft) 23 21 1

Solli Engineering
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Lanes, Volumes, Timings Pentagon Energy, Andover, CT

6: HEBRON ROAD & ROUTE 6 2016 AM Existing
- N ¢ TN
Lane Group EBT EBR WBL WBT NBL NBR
Detector 3 Size(ft) 6 6 6
Detector 3 Type Cl+Ex Cl+Ex  Cl+Ex
Detector 3 Channel
Detector 3 Extend (s) 0.0 0.0 0.0
Turn Type NA  Prot pm+pt NA  Prot  Prot
Protected Phases 2 2 1 6 8 8
Permitted Phases 6
Detector Phase 2 2 1 6 8 8
Switch Phase
Minimum Initial (s) 15.0 15.0 50 15.0 6.0 6.0
Minimum Split (s) 220 220 9.0 220 107 107
Total Split (s) 40.0 400 120 520 247 247
Total Split (%) 52.2% 522% 15.6% 67.8% 32.2% 32.2%
Maximum Green (s) 33.0 330 80 450 200 200
Yellow Time (s) 4.4 4.4 3.0 4.4 3.7 3.7
All-Red Time (s) 26 2.6 1.0 2.6 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 4.0 7.0 4.7 4.7
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 2.0 3.0 2.0 2.0
Recall Mode Min Min  None None None None
Act Effct Green (s) 421 421 509 479 107 107
Actuated g/C Ratio 060 060 072 068 015 0.15
v/c Ratio 047 010 0.08 099 058 0.21
Control Delay 11.8 2.7 38 371 359 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.8 2.7 38 371 359 9.0
LOS B A A D D A
Approach Delay 10.3 359 281
Approach LOS B D C

Intersection Summary

Area Type: Other
Cycle Length: 76.7

Actuated Cycle Length: 70.3

Natural Cycle: 90

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.99

Intersection Signal Delay: 27.8 Intersection LOS: C
Intersection Capacity Utilization 74.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  6: HEBRON ROAD & ROUTE 6

Solli Engineering Synchro 9 Report
411212016 Page 6



Queues

Pentagon Energy, Andover, CT

6: HEBRON ROAD & ROUTE 6 2016 AM Existing
T T2 N

Lane Group EBT EBR WBL WBT NBL NBR

Lane Group Flow (vph) 504 95 46 1239 153 63

vic Ratio 047 010 008 099 058 0.21

Control Delay 11.8 2.7 38 371 359 9.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 11.8 2.7 38 371 359 9.0

Queue Length 50th (ft) 123 0 4 ~425 59 0

Queue Length 95th (ft) 217 18 15 #841 99 23

Internal Link Dist (ft) 1607 3810 205

Turn Bay Length (ft) 250 95 90

Base Capacity (vph) 1062 963 634 1256 493 506

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 047 010 007 099 031 012

Intersection Summary

~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Solli Engineering Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis
6: HEBRON ROAD & ROUTE 6

Pentagon Energy, Andover, CT

2016 AM Existing

— N ¢ TN 7/
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 4 if b 4 N if
Traffic Volume (vph) 423 80 41 1103 124 51
Future Volume (vph) 423 80 41 1103 124 51
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 11 11 12 11 12
Total Lost time (s) 7.0 7.0 4.0 7.0 4.7 4.7
Lane Util. Factor 1.00 100 1.00 1.00 100 1.00
Frt 1.00 085 1.00 100 1.00 0.85
Fit Protected 1.00 100 095 1.00 095 1.00
Satd. Flow (prot) 1776 1546 1745 1845 1728 1615
Flt Permitted 1.00 100 039 1.00 095 1.00
Satd. Flow (perm) 1776 1546 715 1845 1728 1615
Peak-hour factor, PHF 0.84 0.84 0.89 0.89 0.81 0.81
Adj. Flow (vph) 504 95 46 1239 153 63
RTOR Reduction (vph) 0 39 0 0 0 54
Lane Group Flow (vph) 504 56 46 1239 153 9
Heavy Vehicles (%) 7% 1% 0% 3% 1% 0%
Turn Type NA Prot pm+pt NA Prot Prot
Protected Phases 2 2 1 6 8 8
Permitted Phases 6
Actuated Green, G (s) 421 421 495 495 107 107
Effective Green, g (s) 421 421 495 495 107 107
Actuated g/C Ratio 059 059 069 069 015 0.5
Clearance Time (s) 7.0 7.0 4.0 7.0 4.7 47
Vehicle Extension (s) 3.0 3.0 2.0 3.0 2.0 2.0
Lane Grp Cap (vph) 1039 905 540 1270 257 240
vis Ratio Prot 028 0.04 000 c0.67 ¢0.09 0.01
v/s Ratio Perm 0.05
vic Ratio 049 006 009 098 060 0.04
Uniform Delay, d1 8.6 6.4 41 106 286 262
Progression Factor 1.00 100 100 1.00 100 100
Incremental Delay, d2 04 0.0 00 195 2.5 0.0
Delay (s) 9.0 6.4 41 301 310 262
Level of Service A A A C c C
Approach Delay (s) 8.6 292 296
Approach LOS A C C
Intersection Summary
HCM 2000 Control Delay 23.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 71.9 Sum of lost time (s) 15.7
Intersection Capacity Utilization 74.7% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Solli Engineering
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Lanes, Volumes, Timings
7: SITE DRIVEWAY & ROUTE 6

Pentagon Energy, Andover, CT
2016 AM Existing

N 2 o- XY
Lane Group SET SER NWL NWT NEL NER
Lane Configurations P 4 *
Traffic Volume (vph) 448 0 0 953 0 0
Future Volume (vph) 448 0 0 953 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 100 100 100 100 1.00
Frt
Flt Protected
Satd. Flow (prot) 1900 0 0 1900 1900 0
FIt Permitted
Satd. Flow (perm) 1900 0 0 1900 1900 0
Link Speed (mph) 40 40 20
Link Distance (ft) 3890 559 244
Travel Time (s) 66.3 9.5 8.3
Peak Hour Factor 090 090 091 0.91 092 0.92
Adj. Flow (vph) 498 0 0 1047 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 498 0 0 1047 0 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 11 11 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 100 100 1.00 1.00
Turning Speed (mph) 9 15 15 9
Sign Control Free Free  Stop
Intersection Summary
Area Type: Other

Control Type: Unsignalized
Intersection Capacity Utilization 53.5%
Analysis Period (min) 15

ICU Level of Service A

Solli Engineering
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HCM Unsignalized Intersection Capacity Analysis

Pentagon Energy, Andover, CT

7: SITE DRIVEWAY & ROUTE 6 2016 AM Existing
N 2 - XY

Movement SET SER NWL NWT NEL NER

Lane Configurations s 4 L

Traffic Volume (veh/h) 448 0 0 953 0 0

Future Volume (Veh/h) 448 0 0 953 0 0

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 090 090 091 091 092 092

Hourly flow rate (vph) 498 0 0 1047 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 498 1545 498

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 498 1545 498

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 100

cM capacity (veh/h) 1076 127 576

Direction, Lane # SE1 NW1 NEf1

Volume Total 498 1047 0

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1076 1700

Volume to Capacity 029 0.00 0.00

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 53.5% ICU Level of Service A

Analysis Period (min) 15

Solli Engineering Synchro 9 Report
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Lanes, Volumes, Timings

Pentagon Energy, Andover, CT

3: ROUTE 6 & LONG HILL ROAD 2016 AM Background
Ao AN\ S

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations N 4 P L

Traffic Volume (vph) 12 503 1110 31 51 27

Future Volume (vph) 12 503 1110 31 51 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 12 12 12 12 12

Storage Length (ft) 90 0 0 0

Storage Lanes 1 0 1 0

Taper Length (ft) 40 25

Lane Util. Factor 100 100 100 100 100 1.00

Frt 0.996 0.953

Flt Protected 0.950 0.968

Satd. Flow (prot) 1745 1792 1856 0 1753 0

Flt Permitted 0.097 0.968

Satd. Flow (perm) 178 1792 1856 0 1753 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 3 30

Link Speed (mph) 40 40 30

Link Distance (ft) 479 1687 327

Travel Time (s) 82 288 74

Peak Hour Factor 093 093 08 08 091 091

Heavy Vehicles (%) 0% 6% 2% 0% 0% 0%

Adj. Flow (vph) 13 541 1291 36 56 30

Shared Lane Traffic (%)

Lane Group Flow (vph) 13 541 1327 0 86 0

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(ft) 11 11 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.04 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9

Number of Detectors 1 3 3 1

Detector Template Left  Thru  Thru Left

Leading Detector (ft) 32 340 351 26

Trailing Detector (ft) -5 178 174 -7

Detector 1 Position(ft) -5 178 174 -7

Detector 1 Size(ft) 37 6 6 33

Detector 1 Type Cl+Ex Cl+Ex CI+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 256 259

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex  Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Detector 3 Position(ft) 334 345
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Lanes, Volumes, Timings

Pentagon Energy, Andover, CT

3: ROUTE 6 & LONG HILL ROAD 2016 AM Background
F A S T
Lane Group EBL EBT WBT WBR SBL SBR
Detector 3 Size(ft) 6 6
Detector 3 Type Cl+Ex  Cl+Ex
Detector 3 Channel
Detector 3 Extend (s) 0.0 0.0
Turn Type pm+pt NA NA Prot
Protected Phases 5 2 6 4
Permitted Phases 2
Detector Phase 5 2 6 4
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0
Minimum Split (s) 90 106 106 9.0
Total Split (s) 95 415 320 23.6
Total Split (%) 14.6% 63.7% 49.2% 36.3%
Maximum Green (s) 55 359 264 19.6
Yellow Time (s) 3.0 44 44 3.0
All-Red Time (s) 1.0 1.2 1.2 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.6 5.6 4.0
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 2.0 3.0 3.0 2.0
Recall Mode None Min  None None
Act Effct Green (s) 408 416 398 6.5
Actuated g/C Ratio 079 081 077 0.13
vic Ratio 004 037 092 0.35
Control Delay 2.8 41 258 18.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 28 41 258 18.9
LOS A A C B
Approach Delay 40 258 18.9
Approach LOS A C B
Intersection Summary
Area Type: Other

Cycle Length: 65.1

Actuated Cycle Length: 51.4

Natural Cycle: 90

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.92

Intersection Signal Delay: 19.4
Intersection Capacity Utilization 72.8%
Analysis Period (min) 15

Splits and Phases:  3: ROUTE 6 & LONG HILL ROAD

Intersection LOS: B
ICU Level of Service C

Solli Engineering
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Queues

Pentagon Energy, Andover, CT

3: ROUTE 6 & LONG HILL ROAD 2016 AM Background
A L =N
Lane Group EBISE EBTR = WBiI i SBIE
Lane Group Flow (vph) 13 541 1327 86
v/c Ratio 004 037 092 035
Control Delay 2.8 4.1 258 189
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 2.8 41 258 189
Queue Length 50th (ft) 1 54 323 18
Queue Length 95th (ft) 4 17 #794 48
Internal Link Dist (ft) 399 1607 247
Turn Bay Length (ft) 90
Base Capacity (vph) 310 1463 1439 691
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 004 037 092 0.2
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Solli Engineering Synchro 9 Report

411212016

Page 3



HCM Signalized Intersection Capacity Analysis

Pentagon Energy, Andover, CT

3: ROUTE 6 & LONG HILL ROAD 2016 AM Background
Ao AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations b 4 S L

Traffic Volume (vph) 12 503 1110 31 51 27

Future Volume (vph) 12 503 1110 31 51 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 1 12 12 12 12 12

Total Lost time (s) 4.0 5.6 5.6 4.0

Lane Util. Factor 1.00 100 1.00 1.00

Frt 1.00 100 1.00 0.95

Flt Protected 095 1.00 1.00 0.97

Satd. Flow (prot) 1745 1792 1857 1753

Flt Permitted 010 100 1.00 0.97

Satd. Flow (perm) 177 1792 1857 1753

Peak-hour factor, PHF 093 093 08 08 091 0.91

Adj. Flow (vph) 13 541 1291 36 56 30

RTOR Reduction (vph) 0 0 1 0 28 0

Lane Group Flow (vph) 13 541 1326 0 58 0

Heavy Vehicles (%) 0% 6% 2% 0% 0% 0%

Turn Type pm-+pt NA NA Prot

Protected Phases 5 2 6 4

Permitted Phases 2

Actuated Green, G (s) 424 424 374 43

Effective Green, g (s) 424 424 374 4.3

Actuated g/C Ratio 075 075 0.66 0.08

Clearance Time (s) 4.0 5.6 5.6 4.0

Vehicle Extension (s) 2.0 3.0 3.0 2.0

Lane Grp Cap (vph) 161 1349 1233 133

v/s Ratio Prot 0.00 c0.30 c0.71 ¢0.03

v/s Ratio Perm 0.06

vic Ratio 0.08 040 ~ 1.08 0.44

Uniform Delay, d1 14.2 25 9.4 24.8

Progression Factor 1.00 100 1.00 1.00

Incremental Delay, d2 0.1 0.2 485 0.8

Delay (s) 14.3 27 580 25.7

Level of Service B A E C

Approach Delay (s) 29  58.0 25.7

Approach LOS A E C

Intersection Summary

HCM 2000 Control Delay 41.0 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 56.3 Sum of lost time (s) 13.6

Intersection Capacity Utilization 72.8% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group
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Lanes, Volumes, Timings

Pentagon Energy, Andover, CT

6: HEBRON ROAD & ROUTE 6 2016 AM Background
— N ¢ TN 7

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations 4 if b 4 % if

Traffic Volume (vph) 427 81 41 1114 125 52

Future Volume (vph) 427 81 41 114 125 52

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 11 11 12 1 12

Storage Length (ft) 250 95 0 90

Storage Lanes 1 1 1 1

Taper Length (ft) 40 25

Lane Util. Factor 1.00 100 100 1.00 100 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1776 1546 1745 1845 1728 1615

FIt Permitted 0.387 0.950

Satd. Flow (perm) 1776 1546 711 1845 1728 1615

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 96 64

Link Speed (mph) 40 40 35

Link Distance (ft) 1687 3890 285

Travel Time (s) 28.8 66.3 5.6

Peak Hour Factor 084 084 089 089 0.81 0.81

Heavy Vehicles (%) 7% 1% 0% 3% 1% 0%

Adj. Flow (vph) 508 96 46 1252 154 64

Shared Lane Traffic (%)

Lane Group Flow (vph) 508 96 46 1252 154 64

Enter Blocked Intersection No No No No No No

Lane Alignment Left  Right Left Left Left  Right

Median Width(ft) 11 11 1

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 104 104 100 104 1.00

Turning Speed (mph) 9 15 15 9

Number of Detectors 4 1 1 3 1 1

Detector Template Thru  Right Left  Thru Left  Right

Leading Detector (ft) 366 186 29 406 27 17

Trailing Detector (ft) 0 180 -4 200 -10 -10

Detector 1 Position(ft) 0 180 -4 200 -10 -10

Detector 1 Size(ft) 6 6 33 6 37 27

Detector 1 Type Cl+Ex CHEx CHEx Cl+Ex CIH+Ex CHEx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

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

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

Detector 2 Position(ft) 120 300

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex CIHEx

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Detector 3 Position(ft) 240 400
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Lanes, Volumes, Timings Pentagon Energy, Andover, CT

6: HEBRON ROAD & ROUTE 6 2016 AM Background
- N ¢ TN 2

Lane Group EBT EBR WBL WBT NBL NBR

Detector 3 Size(ft) 6 6

Detector 3 Type Cl+Ex Cl+Ex

Detector 3 Channel

Detector 3 Extend (s) 0.0 0.0

Detector 4 Position(ft) 360

Detector 4 Size(ft) 6

Detector 4 Type Cl+Ex

Detector 4 Channel

Detector 4 Extend (s) 0.0

Tum Type NA Prot pm+pt NA Prot custom

Protected Phases 2 2 1 6 8 8

Permitted Phases 6 2

Detector Phase 2 2 1 6 8 8

Switch Phase

Minimum Initial (s) 15.0 15.0 50 150 6.0 6.0

Minimum Split (s) 220 220 9.0 220 107 107

Total Split (s) 400 40.0 120 520 247 247

Total Split (%) 522% 52.2% 15.6% 67.8% 32.2% 32.2%

Maximum Green (s) 330 330 80 450 200 20.0

Yellow Time (s) 4.4 4.4 3.0 44 3.7 3.7

All-Red Time (s) 2.6 2.6 1.0 2.6 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.0 7.0 4.0 7.0 4.7 4.7

Lead/Lag Lag Lag Lead

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 2.0 3.0 2.0 2.0

Recall Mode Min Min  None None None None

Act Effct Green (s) 421 424 509 479 107 617

Actuated g/C Ratio 060 060 072 068 015 0.88

vic Ratio 048 010 0.08 100 059 0.04

Control Delay 11.9 2.7 38 398 359 0.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 11.9 2.7 38 398 - 359 0.5

LOS B A A D D A

Approach Delay 104 385 255

Approach LOS B D C

Intersection Summary

Area Type: Other

Cycle Length: 76.7

Actuated Cycle Length: 70.4

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.00

Intersection Signal Delay: 29.2 Intersection LOS: C
Intersection Capacity Utilization 75.3% ICU Level of Service D
Analysis Period (min) 15

Solli Engineering Synchro 9 Report
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Lanes, Volumes, Timings Pentagon Energy, Andover, CT
6: HEBRON ROAD & ROUTE 6 2016 AM Background

Splits and Phases: ~ 6: HEBRON ROAD & ROUTE 6
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Queues

Pentagon Energy, Andover, CT

6: HEBRON ROAD & ROUTE 6 2016 AM Background
- N ¢ T N /7

Lane Group EBT EBR WBL WBT NBL NBR

Lane Group Flow (vph) 508 96 46 1252 154 64

vic Ratio 048 010 0.08 100 059 0.04

Control Delay 11.9 2.7 38 398 359 0.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 11.9 2.7 38 398 359 0.5

Queue Length 50th (ft) 124 0 4  ~453 60 0

Queue Length 95th (ft) 220 18 15 #855 99 4

Internal Link Dist (ft) 1607 3810 205

Turn Bay Length (ft) 250 95 90

Base Capacity (vph) 1061 963 632 1255 493 1523

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 048 010 007 1.00 031 0.04

Intersection Summary

~ Volume exceeds capacity, queue is theoretically infinite.

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

Pentagon Energy, Andover, CT

6: HEBRON ROAD & ROUTE 6 2016 AM Background
—- N ¢ TN 7/

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 i ] 4 b if

Traffic Volume (vph) 427 81 41 1114 125 52

Future Volume (vph) 427 81 41 1114 125 52

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 1 1 12 11 12

Total Lost time (s) 7.0 7.0 4.0 7.0 47 4.7

Lane Util. Factor 1.00 100 1.00 1.00 100 1.00

Frt 1.00 0.8 100 1.00 100 0.85

FIt Protected 1.00 100 095 1.00 095 1.00

Satd. Flow (prot) 1776 1546 1745 1845 1728 1615

FIt Permitted 1.00 100 039 1.00 095 1.00

Satd. Flow (perm) 1776 1546 710 1845 1728 1615

Peak-hour factor, PHF 084 084 089 089 081 081

Adj. Flow (vph) 508 96 46 1252 154 64

RTOR Reduction (vph) 0 40 0 0 0 17

Lane Group Flow (vph) 508 56 46 1252 154 47

Heavy Vehicles (%) 7% 1% 0% 3% 1% 0%

Tum Type NA Prot pm+pt NA  Prot custom

Protected Phases 2 2 1 6 8 8

Permitted Phases 6 2

Actuated Green, G (s) 421 421 495 495 107 528

Effective Green, g (s) 421 421 495 495 107 528

Actuated g/C Ratio 059 059 069 069 015 073

Clearance Time (s) 7.0 7.0 4.0 7.0 47 47

Vehicle Extension (s) 3.0 3.0 2.0 3.0 2.0 2.0

Lane Grp Cap (vph) 1039 905 537 12710 257 1185

v/s Ratio Prot 029 004 000 c0.68 ¢0.09 0.01

v/s Ratio Perm 0.05 0.02

vic Ratio 049 006 009 099 060 0.04

Uniform Delay, d1 8.7 6.4 41 109 286 26

Progression Factor 1.00 100 100 1.00 1.00 1.00

Incremental Delay, d2 04 0.0 00 217 25 0.0

Delay (s) 9.0 6.4 42 325 3141 26

Level of Service A A A C C A

Approach Delay (s) 8.6 315 227

Approach LOS A C C

Intersection Summary

HCM 2000 Control Delay 241 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.98

Actuated Cycle Length (s) 7.9 Sum of lost time (s) 15.7

Intersection Capacity Utilization 75.3% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group
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Lanes, Volumes, Timings

Pentagon Energy, Andover, CT

7: SITE DRIVEWAY & ROUTE 6 2016 AM Background
N 2o, XY

Lane Group SET SER NWL NWT NEL NER

Lane Configurations T d %

Traffic Volume (vph) 452 0 0 963 0 0

Future Volume (vph) 452 0 0 963 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 100 1.00 100 1.00 1.00

Frt

Flt Protected

Satd. Flow (prot) 1900 0 0 1900 1900 0

FlIt Permitted

Satd. Flow (perm) 1900 0 0 1900 1900 0

Link Speed (mph) 40 40 20

Link Distance (ft) 3890 559 244

Travel Time (s) 66.3 9.5 8.3

Peak Hour Factor 090 090 091 0.91 092 0.92

Adj. Flow (vph) 502 0 0 1058 0 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 502 0 0 1058 0 0

Enter Blocked Intersection No No No No No No

Lane Alignment Left  Right Left Left Left  Right

Median Width(ft) 11 1 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 100 100 1.00 1.00 1.00

Turning Speed (mph) 9 15 15 9

Sign Control Free Free  Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15

Solli Engineering Synchro 9 Report

471212016

Page 10



HCM Unsignalized Intersection Capacity Analysis

Pentagon Energy, Andover, CT

7: SITE DRIVEWAY & ROUTE 6 2016 AM Background
N A o= XY

Movement SET  SER NWL NWT NEL NER

Lane Configurations . g W

Traffic Volume (veh/h) 452 0 0 963 0 0

Future Volume (Veh/h) 452 0 0 963 0 0

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 090 09 091 091 092 092

Hourly flow rate (vph) 502 0 0 1058 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 502 1560 502

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 502 1560 502

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 100

cM capacity (veh/h) 1073 125 573

Direction, Lane # SE1 NW1 NE1

Volume Total 502 1058 0

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1073 1700

Volume to Capacity 030 0.00 0.00

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 54.0% ICU Level of Service

Analysis Period (min) 15
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Lanes, Volumes, Timings

Pentagon Energy, Andover, CT

3: ROUTE 6 & LONG HILL ROAD 2016 AM Build
Ao AN/

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations N 4 B L

Traffic Volume (vph) 12 509 1116 31 51 27

Future Volume (vph) 12 509 1116 3 51 27

Ideal Flow (vphpl) 1800 1900 1900 1900 1900 1900

Lane Width (ft) 11 12 12 12 12 12

Storage Length (ft) 90 0 0 0

Storage Lanes 1 0 1 0

Taper Length (ft) 40 25

Lane Util. Factor 100 100 100 1.00 100 1.00

Frt 0.996 0.953

Flt Protected 0.950 0.968

Satd. Flow (prot) 1745 1776 1839 0 1753 0

Flt Permitted 0.097 0.968

Satd. Flow (perm) 178 1776 1839 0 1753 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 3 30

Link Speed (mph) 40 40 30

Link Distance (ft) 479 1687 327

Travel Time (s) 82 288 74

Peak Hour Factor 093 093 08 08 091 091

Heavy Vehicles (%) 0% 7% 3% 0% 0% 0%

Adj. Flow (vph) 13 547 1298 36 56 30

Shared Lane Traffic (%)

Lane Group Flow (vph) 13 547 1334 0 86 0

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(ft) 11 11 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.04 100 100 1.00 100 1.00

Turning Speed (mph) 15 9 15 9

Number of Detectors 3 2 2 3

Detector Template

Leading Detector (ft) 32 340 351 26

Trailing Detector (ft) -5 178 174 -7

Detector 1 Position(ft) -5 178 174 -7

Detector 1 Size(ft) 6 6 6 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 10 334 345 10

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type ClH+Ex Cl+Ex CHEx Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Detector 3 Position(ft) 26 20
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Lanes, Volumes, Timings

Pentagon Energy, Andover, CT

3: ROUTE 6 & LONG HILL ROAD 2016 AM Build
Ao AN/
Lane Group EBL EBT WBT WBR SBL SBR
Detector 3 Size(ft) 6 6
Detector 3 Type Cl+Ex Cl+Ex
Detector 3 Channel
Detector 3 Extend (s) 0.0 0.0
Turn Type pm+pt NA NA Prot
Protected Phases 5 2 6 4
Permitted Phases 2
Detector Phase 5 2 6 4
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0
Minimum Split (s) 90 106 106 9.0
Total Split (s) 95 415 320 23.6
Total Split (%) 146% 63.7% 49.2% 36.3%
Maximum Green (s) 55 359 264 19.6
Yellow Time (s) 3.0 4.4 4.4 3.0
All-Red Time (s) 1.0 1.2 1.2 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.6 5.6 4.0
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 2.0 3.0 3.0 2.0
Recall Mode None Min  None None
Act Effct Green (s) 408 416 398 6.5
Actuated g/C Ratio 079 081 077 0.13
vlc Ratio 004 038 094 0.35
Control Delay 2.8 4.1 27.6 18.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 2.8 4.1 27.6 18.9
LOS A A C B
Approach Delay 41 27.6 18.9
Approach LOS A C B
Intersection Summary
Area Type: Other

Cycle Length: 65.1

Actuated Cycle Length: 51.4

Natural Cycle: 90

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.94

Intersection Signal Delay: 20.6
Intersection Capacity Utilization 73.1%
Analysis Period (min) 15

Splits and Phases:

3: ROUTE 6 & LONG HILL ROAD

Intersection LOS: C
ICU Level of Service D

Solli Engineering
41212016

Synchro 9 Report
Page 2



Queues

Pentagon Energy, Andover, CT

3: ROUTE 6 & LONG HILL ROAD 2016 AM Build
A L N
Lane Group EBISS N EBTE NEWBIR e SBLE
Lane Group Flow (vph) 13 547 1334 86
vic Ratio 004 038 094 035
Control Delay 2.8 4.1 276 189
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 2.8 4.1 276 189
Queue Length 50th (ft) 1 55  ~347 18
Queue Length 95th (ft) 4 121 #803 48
Internal Link Dist (ft) 399 1607 247
Turn Bay Length (ft) 90
Base Capacity (vph) 310 1450 1426 691
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 004 038 094 012
Intersection Summary
~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis

Pentagon Energy, Andover, CT

3: ROUTE 6 & LONG HILL ROAD 2016 AM Build
Ao o AN/

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations % 4 B L

Traffic Volume (vph) 12 509 1116 31 51 27

Future Volume (vph) 12 509 1116 31 51 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 1 12 12 12 12 12

Total Lost time (s) 4.0 5.6 5.6 4.0

Lane Util. Factor 1.00 100 1.00 1.00

Frt 1.00 100 1.00 0.95

FIt Protected 095 1.00 1.00 0.97

Satd. Flow (prot) 1745 1776 1839 1753

FIt Permitted 010 1.00 1.00 0.97

Satd. Flow (perm) 177 1776 1839 1753

Peak-hour factor, PHF 093 093 08 08 091 091

Adj. Flow (vph) 13 547 1298 36 56 30

RTOR Reduction (vph) 0 0 1 0 28 0

Lane Group Flow (vph) 13 547 1333 0 58 0

Heavy Vehicles (%) 0% 7% 3% 0% 0% 0%

Turn Type pm+pt NA NA Prot

Protected Phases 5 2 6 4

Permitted Phases 2

Actuated Green, G (s) 424 424 374 4.3

Effective Green, g (s) 424 424 374 4.3

Actuated g/C Ratio 075 075 0.6 0.08

Clearance Time (s) 4.0 5.6 5.6 4.0

Vehicle Extension (s) 2.0 3.0 3.0 2.0

Lane Grp Cap (vph) 161 1337 1221 133

vls Ratio Prot 000 031 ¢0.72 c0.03

v/s Ratio Perm 0.06

vlc Ratio 0.08 041 1.09 0.44

Uniform Delay, d1 14.2 2.5 94 248

Progression Factor 1.00 100 1.00 1.00

Incremental Delay, d2 0.1 02 546 0.8

Delay (s) 14.3 27 64.0 25.7

Level of Service B A E C

Approach Delay (s) 30 64.0 25.7

Approach LOS A E C

Intersection Summary

HCM 2000 Control Delay 451 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 56.3 Sum of lost time (s) 13.6

Intersection Capacity Utilization 73.1% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Solli Engineering Synchro 9 Report
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