CHAPTER 183






Becky Thompson

From: Kyle Fox

Sent: Thursday, November 09, 2017 8:10 AM

To: Becky Thompson

Cc: Eileen Cabanel; Paul Micali

Subject: Updated Town Codes for Public Hearing

Attachments: Chapter 169 - Streets and Sidewalks PUBLIC HEARING.doc; Chapter 163 fka 138 - Solid

Waste Facility PUBLIC HEARING.doc; Chapter 183 - Vehicles Traffic PUBLIC
HEARING.doc; Chapter 81 Waterlines PUBLIC HEARING.doc; Town Code Change Summary
Spreadsheet_PUBLIC HEARING.xls; Traffix Signal Warrant Analysis 12-18-06.pdf

Importance: High

Hi Becky,
Please find attached the Town Code sections that were updated due to feedback received during the First Reading. |
have also included an updated spreadsheet documenting the proposed changes in these versions.

Also attached to this email is a traffic signal analysis for the Madeline Bennett signal from December 2006. The
summary of the study recommends the traffic signal as it meets 1 of the 8 signal warrants (Peak Hour Vehicular Volume).
The study also recommends that the intersection be timed so that it operates in two phases as is normal with traffic
signals instead of the current 4 phase configuration - | concur with that recommendation and would suggest that we
make the change in timing following this school year, including adding the signs for left turn yield on green ball.

In Chapter 169 | removed the changes to section 4, plowing snow across the road, so it is now unchanged from the
previously approved version.

Please let me know if you have any questions.

Kyle

Public Works Director
Public Works Department
6 Baboosic Lake Road
Merrimack, NH 03054

(603) 424-5137






The Town of Merrimack ordains. ..

Chapter 183, VEHICLES AND TRAFFIC

[HISTORY: Adopted 12-18-1986 by the Board of Selectmen; Amended by the Merrimack Town
Council 5/12/2011; 2/23/2012; 10/22/15; 9/8/2016. Amendments noted where applicable.]
GENERAL REFERENCES

Bicycles -- See Ch. 101.
Emergency and fire lanes -- See Ch. 123.
Police Department -- See Ch. A198, Art. XVII.
Highway Safety Committee -- See Ch. A198, Art. XXX.

ARTICLE 1, General Provisions

§ 183-1. Amendments.
The provisions of this chapter may be amended by ordinance of the Town Council.
§ 183-2. Repealer.

All prior ordinances, other enactments or parts of such of this Town regulating traffic and
parking are hereby repealed, except that this repeal shall not affect or prevent the prosecution or
punishment of any person for any act done or committed in violation of any ordinance or
enactment hereby repealed prior to the taking effect of this chapter. This provision shall not apply
to any Code sections or ordinances previously adopted and which may currently be a part of the
Code of the Town of Merrimack.

§ 183-3. Severability.

If any article, section, subsection, paragraph, sentence, clause or provision of this chapter shall
be adjudged by any court of competent jurisdiction to be invalid, such adjudication shall not
affect, impair or invalidate the remainder thereof but shall be confined in its operation to the
article, section, subsection, paragraph, sentence, clause or provision thereof directly involved in
the controversy in which such judgment shall have been rendered.

§ 183-4. Traffic control.

Authorization is hereby conferred upon the Department of Public Works, Police Department
and Fire Department to erect, construct and maintain the appropriate signs and signals in order to
carry out the provisions of this chapter. It shall be unlawful for the driver of any vehicle to
disobey the instructions of any traffic sign or signal placed in view in accordance with this
chapter or state law, except upon the direction of any person authorized to control and regulate
traffic, pursuant to RSA’s 265:3 (Police Officers), 265:3-a (School Crossing Guards) & 265:3-b
(Flag Persons).

Chapter 183, Vehicles and Traffic — Merrimack Town Code Page 1 of 31



ARTICLE I1, Traffic Regulations

§ 183-5. Violations and penalties.

Any person, firm or corporation violating the provisions of this article shall, for each violation
and upon conviction thereof, pay a fine of not more than $500.

§ 183-6. Travel restricted on certain streets.

A. Only emergency vehicles shall be allowed to use the access to the F.E. Everett Turnpike off
O'Gara Drive.

B. Only Authorized and Emergency Vehicles are authorized to use Valleyview Drive between
the posted signs indicating “AUTHORIZED AND EMERGENCY VEHICLES ONLY™.

[For the purpose of this ordinance, “Authorized Vehicles™ are defined as vehicles owned by
the Town of Merrimack and includes, but is not limited to those of the Merrimack Police,
Merrimack Fire Rescue and Public Works Departments. “Emergency Vehicles” are defined
as such under RSA 259:28]

§ 183-7. Through trucking restricted.

A. Through trucking shall not be permitted on any of the streets and parts of streets indicated in
Schedule I, Through Truck Restrictions (§ 183-28), during the periods indicated.

B. The term truck is defined by RSA 259:115-b: “Truck” shall mean every motor vehicle
designed, used or maintained primarily for the transportation of property.

C. State and local fire apparatus, state and local police vehicles, licensed ambulances and other
motor vehicles, when special permits are granted by the Town of Merrimack to said motor
vehicles, may enter and operate on any of the streets and highways described in Subsection A
in the performance of their official duties or in accordance with the terms and conditions of
the special permit. Permits required by this provision shall be issued by the Merrimack Police
Department.

§ 183-8. School zone speed limits.

Tt shall be unlawful to operate any vehicle in excess of the speeds indicated in Schedule 11,
School Zone Speed Limits (§ 183-29), in the locations indicated at times when the flashing
yellow "school zone" signs are in operation, or as may be otherwise posted.

§ 183-9. Speed limits.

A. Tt shall be unlawful to operate any vehicle at a speed greater than 30 mph unless otherwise
posted. Speed limit signs entering the Town of Merrimack shall be posted at the following
locations:
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1. Daniel Webster Highway (Route 3), northbound lane by Greeley Street. (Amended by
Town Council May 12, 2011)

Tinker Road by Thornton Road.

Stuart Drive by Tinker Road and Thornton Road.

Naticook Road by Pennichuck Square Shopping Center.
Boston Post Road at the intersection of Seaverns Bridge Road.
Wilson Hill Road by the Amherst Town line.

Back River Road by the Bedford Town line.

Wire Road by the Bedford Town line.
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South Baboosic Lake Road at the Amherst Town line.

[
=

. Daniel Webster Highway (Route 3), southbound by Bedford Road.

[—
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. Pearson Road at the Bedford Town line.

e
o

. Lawrence Road at the Bedford Town line.

—
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. Stowell Road at the Bedford Town line.

N

. Woodward Road at the Bedford Town line.

. Baboosic Lake Road at the Amherst Town line.

—
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. Boston Post Road at the Amherst Town line.

—
(o))

. Craftsman Lane at the Amherst Town line.

—
~J]

. Manchester Street at the Nashua Town line.

. Boston Post Road at Milford Road (Rte 101A) (Added by Town Council May 12, 2011).

16 TR S
< O

. Bedford Road at Bedford Town line (Added by Town Council May 12, 2011).

\)
[

. Bedford Road at Davis Road (Added by Town Council May 12, 2011).
22. Camp Sargent Road at Gull Lane (Added by Town Council May 12, 2011).

B. It shall be unlawful to operate any vehicle in excess of the speeds indicated in Schedule III,
Speed Limits (§ 183-30), in any of the locations indicated.
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§ 183-10. Stop intersections.

The intersections described in Schedule IV, Stop Intersections (§ 183-31), are hereby designated
as stop intersections.

§ 183-11. Yield intersections.

The intersections described in Schedule V, Yield Intersections (§ 183-32), are hereby
designated as yield intersections.

§ 183-12. Traffic control signals.

Traffic control signals shall be installed and operated at the location of those streets described in
Schedule VI, Traffic Control Signals (§ 183-33), attached to and made a part of this chapter.

§ 183-13. Prohibited turns at intersections.

No person shall make a turn of the kind designated (left, right, all or U-turn) at any of the
locations described in Schedule VII, Prohibited Turns at Intersections (§ 183-34), attached to and
made a part of this chapter.

§ 183-14. One-way streets.

The streets and parts of streets described in Schedule VIII, One-Way Streets (§ 183-35), are
hereby designated as one-way streets.

ARTICLE III, Parking Restrictions

§ 183-15. Definitions.
As used in this article, the following terms shall have the meanings indicated:

PUBLIC STREETS and HIGHWAYS -- All ways serviced by public snow removal equipment
and all streets accepted by the Town.

§ 183-16. Removal of vehicles.

In addition to all other penalties, fines or violations imposed under this article, all vehicles
found in violation of this article may be removed by order of the Police Department. Costs of
such removal and of subsequent storage of removed vehicles shall be paid by the vehicle owners
prior to release of such vehicles to said owners.

§ 183-17. All-night parking in winter.

No vehicle or trailer shall be parked on any public street or highway between the hours of 11:00
p.m. and 6:00 a.m. from November 15 to April 15.
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§ 183-18. Impeding snow removal.

No vehicle or trailer shall be parked on any public street or highway between November 15 and
April 15 in such a manner as to impede snow removal.

§ 183-19. Parking prohibited at all times. [Amended by the Board of Selectmen 9-17-1987]

A. No person shall park a vehicle or trailer at any time upon any of the streets or parts of streets
thereof described in Schedule IX, Parking Prohibited at All Times (§ 183-36), attached to and
made a part of this chapter.

B. Except when necessary to avoid conflict with other traffic, or in compliance with law or the
directions of a police officer or official traffic control device, no person, except a person
driving an emergency vehicle, shall:

(1) Stop, stand or park a vehicle:
(a) On the roadway side of any vehicle stopped or parked at the edge or curb of a street.
(b) On a sidewalk.
(c) Within an intersection.
(d) On a crosswalk.

(e) Between a safety zone and the adjacent curb or within 30 feet of points on the curb
immediately opposite the ends of a safety zone.

(f) Alongside or opposite any street excavation or obstruction when stopping, standing
or parking would obstruct traffic.

(g) Upon any bridge or other elevated structure upon a way or within a highway tunnel.
(h) On any railroad tracks.
(1) At any place where official signs prohibit stopping.

() In any parking place, whether on public or private property, specially designated for
the physically handicapped by means of a sign stating that the space is reserved for
the physically handicapped or displaying the wheelchair symbol as defined in RSA
275-C:9, I(a), unless that person has special number plates, a number plate decal or a
tag or card issued pursuant to RSA 261:86, 87 or 88.

(k) On any controlled access highway.

(1) In the area between roadways of a divided highway, including crossovers.
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(2)

Stand or park a vehicle, whether occupied or not, except momentarily to pick up or
discharge a passenger or passengers:

(a) In front of a public or private driveway.
(b) Within 15 feet of a fire hydrant.
(c) Within 20 feet of a crosswalk at an intersection.

(d) Within 30 feet upon the approach to any flashing signal, stop sign or traffic control
signal located at the side of a roadway.

(¢) Within 20 feet of the driveway entrance to any fire station, and on the side of a street
opposite the entrance to any fire station within 75 feet of said entrance when properly
posted by a sign.

(f) At any place where official signs prohibit standing.

§ 183-20. Overnight parking.

A. No person shall park any of the following defined vehicles on any street or highway in the
Town of Merrimack for a period of time longer than 30 minutes between the hours of 11:00
p.m. and 5:00 a.m., local time, of any day, except persons on emergency calls:

(M

(2)

3)

C))

Camper: A separate vehicle designed for human habitation and which can be attached or
detached from a pickup truck.

Motor home: A self-contained vehicle, designed for human habitation, with its own
motive power and with a passageway from the body of the home to the driver's and front
passenger's seat.

Trailer: A vehicle without motive power, designed for carrying persons or property on its
own structure and to be drawn by a vehicle with motive power. The term "trailer" shall
include trailer coach, semitrailer, travel trailer or utility trailer.

Motor truck: Any motor vehicle with an empty weight of more than 5,000 pounds.

B. Notwithstanding the above provisions, the Chief of Police may grant, at his discretion, if
traffic and safety considerations permit, permission to park a vehicle on any street or highway
for a period of time not to exceed 48 hours.

§ 183-21. Violations and penalties.

Any person, firm or corporation violating the provisions of this article shall, for each violation
and upon conviction thereof, pay a fine of not more than $500.
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§ 183-22. Registered owners.

Any motor vehicle parked or left in violation of any part of this article shall be presumed to
have been left by the registered owner thereof. Such presumption shall be prima facie evidence of
responsibility for such violation.

ARTICLE 1V, (Reserved)

§§ 183-23. through 183-27. (Reserved)

ARTICLE V, Schedules

§ 183-28. Schedule I: Through Truck Restrictions.

In accordance with the provisions of § 183-7, there shall be no through trucking on the
following streets or parts thereof:

Name of Street Hours/Days Limits Action Date
Back River Road All/AIl From Bedford Road north to | Added by
Bedford Town Line BOS 6/21/01
Bishop Street All/AIl Entire length in east and Added by
west directions BOS 2/16/95
Camp Sargent Road 9:00 PM to 6:00 From Ambherst Road to Amended by
AM/All Continental Boulevard Town Council
5/12/2011
Camp Sargent Road 9:00 PM to 6:00 From Continental Boulevard | Amended by
AM/All to Tinker Road Town Council
5/12/2011
Depot Street 9:00 PM to 7:00 From Daniel Webster Added by

AM/Al

Highway (Route 3) to the
railroad tracks

BOS 10/17/88

Mill Street 9:00 PM to 7:00 From Front Street to Depot | Added by
AM/Al Street BOS 10/17/88
Naticook Road 9:00 PM to 6:00 From Camp Sargent Road to | Amended by
AM/Al Continental Boulevard Town Council
5/12/2011
Pleasant Street 9:00 PM to 7:00 From Maple Street to Depot | Added by

AM/AIl

Street

BOS 10/17/88
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Tinker Road

12:00 midnight to 11:59

Intersection of Camp
Sargent Road/Drouin Way

Added by
BOS 9/17/87

and Tinker Road (south) to
the intersection of Tinker
Road and Stuart Drive
Camp Sargent Road— | 9:00 PM to 6:00 AM/all | From Thomntons Ferry Repealed by
Naticook Road interchange of FEE Town Council
Turnpike to Route 101A 5/12/2011

§ 183-29. Schedule I1: School Zone Speed Limits.

A. In accordance with the provisions of § 183-8, it shall be unlawful to operate a vehicle in
excess of the indicated speed in the following locations when the flashing yellow "school
zone" signs are in operation:

Name of Street Speed Limit Limits

(mph)
Baboosic Lake Road 20 From McElwain Street to O’Gara Drive
Camp Sargent Road 20 Between the 2 “school zone” speed signs

B. In accordance with the provisions of § 183-8, it shall be unlawful to operate a vehicle in
excess of the indicated speed in the following locations when passing a school during
recess or while children are going to or leaving school during opening or closing hours:

Name of Street Speed Limit Limits
(mph)
Pearson Road 20 Between the two “school zone™ speed signs

§ 183-30. Schedule I1I: Speed Limits.

In accordance with the provisions of § 183-9, it shall be unlawful to operate a vehicle in excess
of the indicated speed in any of the following locations:

Name of Street Speed Limit Limits
(mph)
Amherst Road 35 From Lester Road west to Seaverns Bridge
Road
Baboosic Lake Road 35 From the intersection of Bean Road west to

the Amherst Town line
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Continental Boulevard

35

West from the intersection of Greeley Street
and Camp Sargent Road to Camp Sargent
Road

§ 183-31. Schedule I'V: Stop Intersections.

As provided in § 183-10, the following described intersections are hereby designated as stop
intersections, and stop signs shall be installed as follows:™™

Street Intersection Qualifier Action Date
Abby Road Peaslee Road Added by BOS 1/4/96
Al Paul Lane Manchester Street Added by Town Council
5/12/2011
Allen Drive Hilton Drive Added by BOS 2/16/95
Angelo Lane Daniel Webster Added by BOS 6/15/00
Highway
Arbor Street Camp Sargent
Road
Ash Lane Baboosic Lake Added by BOS 1/2/97
road
Atherton Road John Lane Added by Town Council
5/12/2011
Balsam Lane Turkey Hill Road Added by BOS 1/2/97
Bambi Trail Baboosic Lake
Road
Bancroft Street Newton Street Northeast
intersection
Bancroft Street Newton Street Southwest
intersection

Bancroft Street Turkey Hill Road

Barbie Court Pearson Road Added by Town Council
22/22/2017

Bates Road Peaslee Road

[Barbie Court Pearson Road Added by Town Council
22/22/2017)

Bates Road Seaverns Bridge

Road

'Editor's Note: Stop signs shall be installed on streets listed in the first column, unless noted

elsewhere.
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Street Intersection Qualifier Action Date
Beacon Drive Turkey Hill Road | East intersection
Beacon Drive Turkey Hill road | West intersection
Bean Road Baboosic Lake
Road
Bean Road Bedford Road
Bean Road Woodward Road
Beaver Brook Patten Road Added by BOS 1/2/97
Bedford Road Wire Road East and west
intersection
Beebe Lane South Baboosic Added by BOS 1/2/97
Lake Road

Beech Street

Camp Sargent
Road

Bel Aire Avenue McGaw Bridge North intersection | Added by BOS 6/15/00
Road
Bel Aire Avenue McGaw Bridge South intersection | Added by BOS 6/15/00
Road

Belmont Drive Back River Road

Berry Lane Ambherst Road

Bigwood Drive Turkey Hill Road | North intersection

Bigwood Drive Turkey Hill Road | South intersection

Birch Street Currier Road Both sides Added by BOS 9/17/87,
amended by BOS 6/15/00

Bishop Street McElwain Street | East and west

intersection

Blueberry Court Four Winds Road Added by Town Council
5/12/2011

Bon Avenue Turkey Hill Road

Boston Post road Craftsman Lane Added by Town Council
5/12/2011

Bradford Drive Belmont Drive Added by BOS 2/16/95

Bramber Lane Bedford Road Added by BOS 1/2/97

Brant Drive Mallard Point Added by BOS 2/16/95

Brenda Lane Bedford Road Added by Town Council
5/12/2011
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Street Intersection Qualifier Action Date
Brenda Lane Whispering Pines | South entrance Added by BOS 1/4/96
Lane
Bretton Drive Columbia Circle Added by BOS 12/6/01
Bridle Path Woodward Road Added by BOS 1/2/97
Brieann Drive Bean Road Added by Town Council
12/15/2011
Brieann Drive West Road Added by Town Council
12/15/2011
Brookfield Drive Back River Road | North intersection
Brookfield Drive Back River Road | South intersection
Brookside Drive Patten Road North and south Added by BOS 11/2/89
intersections
Bryant Circle Wire Road Added by BOS 1/2/97
Bryce Drive Ambherst Road
Buck Meadow Lane Wire Road Added by BOS 11/2/89
Cabot Road Cathy Street
Cabot Road Woodridge Road | East and west Added by BOS 10/17/88;
intersections amended by BOS 6/15/00
Cambridge Drive Continental Added by Town Council
Boulevard 5/12/2011
Cambridge Drive Ingham Road Added by Town Council
5/12/2011
Camp Sargent Road Continental South intersection
Boulevard
Camp Sargent Road Naticook Road North intersection | Added by Town Council
5/12/2011
Camp Sargent Road Naticook Road South intersection | Added by Town Council
5/12/2011
Carrie Drive Patten Road Added by BOS 1/2/97
Carter Road Baboosic Lake Added by BOS 2/16/95
Road

Castleton Court

Camp Sargent
Road

Added by BOS 1/2/97

Cathy Street Bedford Road Added by Town Council
5/12/2011

Cathy Street Constance Street

Catskill Drive Bedford Road Added by BOS 6/15/00

Catskill Drive Wire Road Added by BOS 11/2/89
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Street Intersection Qualifier Action Date
Cavalier Country Lane | Baboosic Lake Added by BOS 1/2/97
Road

Cedar Lane

Camp Sargent
Road

Center Street

Front Street

North intersection

Center Street

Front Street

South intersection

Chadsworth Court Bedford Road Added by Town Council
5/12/2011
Chapel Lane Daniel Webster Added by BOS 1/2/97
Highway
Charles Road Bates Road Added by BOS 1/2/97
Christopher Road West Chamberlain Added by Town Council
Road 5/12/2011
Christopher Road Wildcat Falls Added by Town Council
Road 5/12/2011
Church Street Baboosic Lake
Road
Church Street Daniel Webster
Highway
Collins Avenue Buck Meadow East/West Added by BOS 9/19/02
Lane
Columbia Circle Columbia Circle Added by BOS 2/16/95
Columbia Circle Daniel Webster Added by BOS 11/2/89
Highway
Conservation Drive Linden Way Added by Town Council
5/12/2011
Cota Road Iris Drive South Added by BOS 2/16/95
Cota Road Turkey Hill Road Added by BOS 2/16/95
Country Club Lane Back River Road Added by BOS 10/17/88
Courtland Drive Baboosic Lake
Road
Cramer Hill Road Seaverns Bridge | North intersection | Added by BOS 6/15/00
road
Cramer Hill Road Seaverns Bridge South intersection | Added by BOS 6/15/00
road
Crane Lane Ichabod Drive Added by Town Council
5/12/2011
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Street Intersection Qualifier Action Date

Cranston Circle Whittier Road Added by Town Council
5/12/2011

[Crestview Circle Lawrence Road Added by Town Council
22/22/2017]

Cross Street Ambherst Road

[Crows Nest Circle Mast Road Added by Town Council
22/22/2017]

Cummings Road Naticook Road Added by Town Council
5/12/2011

Currier Road

Baboosic Lake
Road

Cynthia Road Naticook Road

Dahl Road Peaslee Road Added by BOS 1/2/97

Danbury Drive Baboosic Lake Both directions Amended by BOS 12/18/03

Road

Danforth Road Naticook Road Added by Town Council
5/12/2011

Danville Circle Whittier Road Added by Town Council
5/12/2011

Davidson Avenue Amherst Road Added by BOS 1/2/97

Davis Road Bedford Road

Den Avenue

Turkey Hill Road

Dena Avenue Erik Street Added by Town Council
5/12/2011
Dena Avenue Peaslee Road Added by BOS 1/2/97
Depot Street Daniel Webster
Highway
Derry Street Burt Street Both directions Added by BOS 10/17/88
Derry Street Joppa road
Dick Drive Baboosic Lake Added by BOS 2/16/95
Road
Dirt Road Naticook Road Added by Town Council
5/12/2011
Dolly Road Front Street Added by Town Council
5/12/2011
Drake Lane Mallard Point Added by BOS 1/16/95
Drouin Way Tinker Road
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Street

Intersection

Qualifier

Action Date

[Dumas Lane Brieann Drive Added by Town Council
22/22/2017]
Dunbarton Road Tinker Road Added by Town Council
5/12/2011
Dunloggin Drive Joppa Road
Dwyer Street Woodward Road Added by BOS 1/2/97
Eagle Drive Wire Road Added by BOS 11/2/89
East Chamberlain Road | Daniel Webster
Highway
Eden Street Turkey Hill Road
Edgewood Avenue Baboosic Lake
Road
Edward Lane John Lane West intersection Added by Town Council
5/12/2011
Edward Lane John Lane East intersection Added by BOS 2/16/95
Ellie Drive Jessica Drive Added by Town Council
5/12/2011
Ellie Drive McQuestion Road Added by Town Council
5/12/2011
Elm Street Daniel Webster
Highway
Elm Street Front Street Both directions Added by Town Council
5/12/2011
Englewood Drive Whittier Road Added by Town Council
5/12/2011
Erik Street Greenleaf Street Both directions Added by Town Council
5/12/2011
Fairway Drive Back River Road
Falcon Drive Bedford Road Added by BOS 11/2/89
Farmer Road Ambherst Road Added by BOS 1/2/97
Farrar Lane Wire Road Added by BOS 11/2/89
Fields Farm Road Peaslee Road Added by BOS 10/17/88
Findlay Way Englewood Drive Added by Town Council
5/12/2011

Forest Drive

Joppa road
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Street Intersection Qualifier Action Date

Four Seasons Lane South Baboosic Added by BOS 1/2/97
Lake Road

Four Winds Road Bates Road Added by BOS 1/2/97

Fox Meadow Lane Meetinghouse East intersection Added by Town Council
Road 5/12/2011

Fox Meadow Lane Meetinghouse West intersection Added by Town Council
Road 5/12/2011

Franconia Drive Joppa Road

Freedom Street Independence North intersection | Added by Town Council
Drive 5/12/2011

Freedom Street Independence South intersection | Added by Town Council
Drive 5/12/2011

French Court Woodward Road Added by Town Council

5/12/2011

Front Street Elm Street 4-way Amended by BOS 2/16/95

Front Street Maple Street Both directions Added by BOS 10/17/88

Fuller Mill Road Ambherst Road Added by BOS 1/2/97

Gail Road Joey Road Added by BOS 10/17/88

Gauthier Road Peaslee Road Added by BOS 1/2/97

Glenwood Lane

Baboosic Lake
Road

Glenwood Lane

Joppa Road

Grapevine Road Pearson Road Added by Town Council
11/18/2010
Greatstone Drive Baboosic Lake Added by BOS 1/2/97
Road
Greenleaf Street Erik Street Both directions Added by Town Council
5/12/2011
Greenleaf Street Seaverns Bridge Added by BOS 1/2/97
road
Greens Pond Road Continental
Boulevard
Greens Pond Road Naticook Road Added by BOS 1/2/97
Greenwich Drive Patten Road Added by BOS 1/4/96
Greenwood Road South Baboosic Added by Town Council
Lake Road 5/12/2011
Hadley Road McElwain Street | North intersection | Added by Town Council
5/12/2011
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Street

Intersection

Qualifier

Action Date

Hadley Road

McElwain Street

South intersection

Added by Town Council
5/12/2011

Haines Terrace

Peaslee Road

Haise Way Bedford Road Added by BOS 1/2/97
Halletts Way Baboosic Lake

Road
Halletts Way Joppa Road Added by BOS 1/2/97

Hamilton Court

Pearson Road

Added by Town Council
22222017

Hamlet Circle Woodward Road Added by BOS 1/2/97
Hampstead Road Tinker Road Added by Town Council
5/12/2011
Hancock Lane Baboosic Lake
Road
Hansom Drive Bates Road Added by BOS 1/2/97
Harrington Drive Wilson Hill Road Added by Town Council
5/12/2011
Harris Avenue Daniel Webster
Highway
Hartwood Drive Independence Added by Town Council
Drive 5/12/2011
Hartwood Drive Joppa Road
Hartwood Drive Woodland Drive | Both directions Added by Town Council
5/12/2011
Hassell Road Naticook Road Added by Town Council
5/12/2011
Henry Clay Drive Daniel Webster Added by Town Council
Highway 5/12/2011
Heritage Drive Patten Road Added by BOS 1/2/97
Herrick Street Daniel Webster
Highway
Herrick Street King Street Both directions Added by Town Council
5/12/2011
Hillside Terrace Baboosic Lake Added by BOS 10/17/88
Road
Hillside Terrace Wire Road
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Street Intersection Qualifier Action Date
Hilton Drive Daniel Webster
Highway
Hitchinpost Lane Woodward Road Added by BOS 1/2/97
[Holts Landing Tinker Road Added by Town Council
224722017]
Hoyt Street Daniel Webster North intersection
Highway
Hoyt Street Daniel Webster South intersection
Highway
Hutchinson Road Naticook Road Added by Town Council
5/12/2011
Ichabod Drive Wire Road Added by Town Council
5/12/2011
Independence Drive Baboosic Lake Added by Town Council
Road 5/12/2011
Ingham Road Camp Sargent
Road
Iris Drive Cota Road North Added by BOS 2/16/95
Iris Drive Turkey Hill Road
Island Drive D.W. Drive Added by Town Council

9/8/2016

Island Drive Ext. Daniel Webster

Highway
Ivy Drive Wire Road Added by BOS 11/2/89
Jade Road Turkey Hill Road Added by BOS 1/2/97
Jakes Lane Patten Road North and south Added by BOS 11/2/89

intersection

Jason Drive Wire Road Added by BOS 1/2/97
Jebb Road Baboosic Lake Added BOS 1/2/97

Road

Jefferson Drive Bean Road Added BOS 1/2/97
Jessica Drive Baboosic Lake Added by Town Council
Road 5/12/2011

Jessica Drive Ellie Drive Both directions Added by Town Council
5/12/2011

Jessica Drive Jessica Drive Added by Town Council
5/12/2011

Jo Ellen Drive Ambherst Road
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Street Intersection Qualifier Action Date

Jo Ellen Drive Sunrise Drive

Joanne Street Cathy Street

Joey Road Naticook Road

John Lane Edward Lane Added by Town Council
5/12/2011

John Lane Wildcat Falls Added by BOS 2/16/95

Road
Joppa Road Baboosic Lake North and south
Road intersection

Joppa Road Bedford Road Amended by Town Council
5/12/2011

Joppa Road Turkey Hill Road

Kendall Court Grapevine Drive Added by Town Council
11/18/2010

King Street Herrick Street Eastbound Added by BOS 1/4/96

King Street Herrick Street Westbound Added by BOS 1/4/96

Kittredge Lane Davis Road Added by Town Council
5/12/2011

Klara Drive Bean Road Added by Town Council
5/12/2011

Knollwood Drive Joppa Road Added by BOS 1/2/97

Kyle road Dahl Road Added by BOS 6/15/00

Lamson Drive Naticook Road North Intersection

Lamson Drive Naticook Road South Intersection

Landau Way Seaverns Bridge Added by BOS 1/2/97
Road
Lawrence Road Bedford Road
Leblanc Lane Tinker Road Added by Town Council
5/12/2011
Lesa Drive Baboosic Lake Added by BOS 2/16/95;
Road amended by BOS 6/15/00
Lester Road Ambherst Road Added by BOS 1/2/97,;
amended by BOS 6/15/00
Lilac Court Bedford Road Added by Town Council
12/15/2011
Linda Lane McQuestion road Added by Town Council
5/12/2011
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Street Intersection Qualifier Action Date
Lois Lane (Formerly Bedford Road Added by BOS 2/16/95;
Whispering Pines Lane) Amended by Town Council
12/15/2011
Lois Lane (Formerly Wire Road Amended by BOS 6/15/00;
Whispering Pines Lane) Amended by Town
Council 12/15/2011
Longa Road Baboosic Lake Added by BOS 1/2/97
Road
Loop road Daniel Webster South intersection | Added by BOS 11/2/89
Highway
Loop Road Daniel Webster North intersection
Highway
Lorraine Road Naticook Road

Lyons Road

Pearson Road

Added by BOS 1/2/97

Madeline Bennett Drive

Added by Town Council
5/12/2011

Maidstone Drive

Baboosic Lake
Road

Maidstone Drive

Patten Road

Added by BOS 1/2/97

Mallard Point Road Wire Road North intersection | Added by Town Council
5/12/2011
Mallard Point Road Wire Road South intersection | Added by Town Council
5/12/2011
Manchester Street Daniel Webster
Highway
Maple Street Daniel Webster
Highway
Marty Drive Baboosic Lake West intersection Added by Town Council
Road 5/12/2011
Marty Drive Baboosic Lake East intersection Added by BOS 2/16/95
Road
Mary Paul Lane Baboosic Lake Added by BOS 1/2/97
Road
Maryann Lane Bates Road Added by BOS 10/17/88
Mason Road Ambherst Road
Mast road Daniel Webster Added by Town Council
Highway 5/12/2011
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Street Intersection Qualifier Action Date
Mast Road Railroad Both directions Added by Town Council
5/12/2011
Mayhew Road Baboosic Lake Added by BOS 1/2/97
Road

McElwain Street

Baboosic Lake
Road

McGaw Bridge Road Daniel Webster
Highway
McGaw Bridge Road Wire Road Added by BOS 10/17/88
Meadowview Lane McQuestion Road Added by BOS 1/2/97
Meetinghouse Road Ambherst Road
Meetinghouse Road Turkey Hill Road
Merrill Road Ambherst Road Added by Town Council
5/12/2011
Merrymeeting Drive McQuestion Road Added by BOS 1/2/97
Mill Street Depot Street Added by BOS 11/2/89
Miriam Road Baboosic Lake Added by BOS 1/2/97
Road
Mitchell Street Baboosic Lake Added by BOS 1/4/96
Road
Mountain View Drive | Parkhurst Road Added by BOS 2/16/95
MUES Parking Lot School Street Added by Town Council
5/12/2011
Mullikan Road Wilson Hill Road Added by BOS 1/2/97
Nathan Hale Lane Meetinghouse Added by Town Council
Road 5/12/2011
Naticook Road Ambherst Road
Naticook Road Continental Amended by Town Council
Boulevard 5/12/2011
Naticook Road Peaslee Road
Naticook Terrace Naticook Road Added by Town Council
5/12/2011
Naticook/Camp Sargent | Naticook Road Naticook/Camp
Road Connector Sargent Road
Nora Road Lamson Drive Added BOS 2/16/95
Nora Road Peter Road Added BOS 10/17/88
O’Gara Drive Baboosic Lake
Road
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Street Intersection Qualifier Action Date

Oak Ridge Avenue McGaw Bridge Added by Town Council
Road 5/12/2011

Oak Street Bretton Drive Added by Town Council

5/12/2011

Old Blood Road Wilson Hill Road Added by BOS 1/2/97

Olde Road Baboosic Lake Added by Town Council
Road 5/12/2011

Olde Road Tomahawk Drive Added by BOS 2/16/95

Packard Drive Back River Road Added by BOS 1/2/97

Paige Drive Pearson Road Added by BOS 1/2/97

Palmeri Drive Naticook Road Added by BOS 1/4/96

Parker Drive Baboosic Lake Added by BOS 6/15/00
Road

Parker Drive South Baboosic Added by BOS 1/2/97,
Lake Road amended by BOS 6/15/00

Parkhurst Road Baboosic Lake
Road

Parkhurst Road Woodward Road Added by BOS 2/16/95

Patten Road Baboosic Lake East and west Amended by Town Council
Road branch 5/12/2011

Patten Road Joppa Road

Pearson Road Bedford Road

Peaslee Road Ambherst Road

Penrose Lane Turkey Hill Road Added by BOS 1/2/97

Peter Road Naticook Road

Pheasant Run Back River Road Added by BOS 2/16/95

Piedmont Avenue Ambherst Road Added by BOS 1/2/97

Pilgrim Avenue Baboosic Lake
Road
Pilgrim Avenue Turkey Hill Road
Pine Street Daniel Webster
Highway
Pine Street Front Street Added by Town Council
5/12/2011
Pinetree Lane Joppa Road
Pinewood Drive Hilton Drive Added by BOS 2/16/95
Pleasant Street Maple Street Added by Town Council

5/12/2011
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Street Intersection Qualifier Action Date

[Pollard Road Ambherst Road Added by Town Council
22/22/2017]

[Portside Drive Tinker Road Added by Town Council
22/22/2017)

Priscilla Lane Daniel Webster

Highway
Proctor Road Parkhurst Road Added by BOS 2/16/95
Profile Drive Bean Road Added by BOS 1/2/97

Quincy Lane

Baboosic Lake
Road

Railroad Avenue Daniel Webster South intersection
Highway
Railroad Avenue North spur at

Railroad Avenue

Rainbow Avenue

Daniel Webster

Highway

Raymond Drive Back River Road

Reeds Ferry Way Level Street Added by BOS 2/16/95

Reeds Ferry Way Paige Drive Added by Town Council
5/12/2011

Ridgewood Drive Joppa Road

Ries Drive Back River Road Added by BOS 10/17/88

Riley Lane Cassie Lane Added by Town Council
5/12/2011

Riley Lane Fox Meadow Lane Added by Town Council
5/12/2011

Rimmon Court

Springfield Circle

Added by BOS 6/15/00

Rivergate Road Wilson Hill Road Added by BOS 1/2/97

Riverside Drive Ambherst Road Added by BOS 1/2/97

Rose Lane Baboosic Lake Added by Town Council
Road 5/12/2011

Rushmore Court Peaslee Road Added by BOS 1/2/97

Rutherford Street Oxford Street Added by BOS 10/17/88

Rutherford Street West Chamberlain Added by BOS 2/16/95
Road

Samuel J Drive Baboosic Lake Added by Town Council
Road 12/15/2011
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Street Intersection Qualifier Action Date

Sarah Drive Turkey Hill Road Added by Town Council
5/12/2011

Savannah Way County Road Added by BOS 6/15/00

Savannah Way Springfield Circle Added by BOS 6/15/00

Seaverns Bridge Road | Amherst Road Added by BOS 9/17/87,

amended by BOS 10/17/88

Seaverns Bridge Road

Boston Post Road

Shady Lane Baboosic Lake
Road
Small Lane Bedford road Added by Town Council
5/12/2011
Smith Road Daniel Webster North intersection
Highway
Smith Road Daniel Webster South intersection
Highway
Souhegan Drive Currier Road Both sides (south Added by BOS 9/17/87;
intersection) amended by BOS 6/15/00
South Baboosic Lake Baboosic Lake
Road Road

Spaulding Drive

Peaslee Road

Spruce Street

Camp Sargent
Road

Star Drive Daniel Webster
Highway
Steeplechase Drive Woodward Road Added by BOS 1/2/97
Stevens Avenue Ambherst Road
Stowell Road Parkhurst road Added by Town Council
5/12/2011
Stuart Drive Thornton Road Added by BOS 9/17/87
West
Stuart Drive Tinker Road
Sunrise Drive Turkey Hill Road
Taconic Drive Springfield Circle Added by BOS 6/15/00
Tallant Road Continental
Boulevard
Tanglewood Way Joppa Road Added by BOS 1/2/97
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Street Intersection Qualifier Action Date
Thomas Road Baboosic Lake Added by BOS 1/2/97

Road
Thornton Road West Stuart Drive East intersection Added by BOS 9/17/87
Thornton Road West Stuart Drive West intersection Added by BOS 9/17/87
Thornton Road West Tinker Road North and south

intersection

Tiffany Lane Birch Street Added by BOS 9/19/02
Tiffany Lane Souhegan Drive Added by BOS 2/16/95
Timber Lane Joppa Road Amended by BOS 6/15/00
Tinker Road Camp Sargent

Road
Tinker Road Thomton Road Added by Town Council

5/12/2011

Tomahawk Drive

Baboosic Lake
Road

Added by BOS 1/2/97

Tomahawk Drive

Greatstone Drive

Added by BOS 6/15/00

Tomasian Drive Ambherst Road Added by BOS 1/2/97

Trowbridge Road South Baboosic North intersection | Added by BOS 1/2/97
Lake Road

Trowbridge Road South Baboosic South intersection | Added by BOS 1/2/97
Lake Road

Turkey Hill Road Ambherst Road

Turkey Hill Road Baboosic Lake Added by BOS 6/15/00
Road

Turkey Hill Road McQuestion Road

Twin Bridge Road Daniel Webster
Highway

Upham Road Wilson Hill Road Added by BOS 1/2/97

Valleyview Drive Patten Road Added by BOS 1/2/97

Walden Drive Patten Road Added by BOS 1/2/97,

amended by BOS 6/15/00

Wallace Drive Jo Ellen Drive

Wallace Drive Turkey Hill Road

Warren Lane Boston Post Road Added by BOS 1/2/97

Wasserman Heights Naticook Road Added by Town Council

5/12/2011
Watkins Road Amherst Road

Chapter 183, Vehicles and Traffic — Merrimack Town Code

Page 24 of 31




Street Intersection Qualifier Action Date
Webb Drive Daniel Webster
Highway
West Chamberlain Turkey Hill Road
Road
West Road Bean Road Added by BOS 1/2/97
Westborn Drive Naticook Road
Westcott Drive Bean Road Added by Town Council
5/12/2011
Weston Road Davis Road Added by Town Council
5/12/2011
Whispering Pines Lane | Bedford Road Added by BOS 2/16/95
Whispering Pines Lane | Wire Road Amended by BOS 6/15/00;
Amended by Town
Council 12/15/2011
Whittier Road Camp Sargent East intersection Added by Town Council
Road 5/12/2011
Whittier Road Camp Sargent West intersection Added by Town Council
Road 5/12/2011

Wildcat Falls Road John Lane Added by BOS 2/16/95

William Street Daniel Webster Added by BOS 11/2/89
Highway

Wilson Hill road McQuestion Road

Windover Lane Pearson Road Added by BOS 1/2/97

Windsor Drive Baboosic Lake North intersection | Added by BOS 1/2/97
Road

Windsor Drive

Baboosic Lake
Road

South intersection

Added by BOS 1/2/97

[Windy Hollow Circle

Tomasian Drive

Added by Town Council
2T/22/2017]

Wintergreen Drive

Sycamore Lane

Both directions

Added by BOS 1/4/96

Wintergreen Drive Turkey Hill Road Added by BOS 1/4/96
Wire Road Bedford Road North and south Added by BOS 11/2/89
intersection
Wire Road Daniel Webster Added by BOS 6/15/00
Highway
Wood Street Sunnydale Drive Added by BOS 6/15/00
Woodbine Lane Bean Road East intersection Added by BOS 1/2/97
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Street Intersection Qualifier Action Date
Woodbine Lane Bean Road West intersection Added by BOS 1/2/97
Woodbury Street Daniel Webster

Highway

Woodhaven Circle

Pearson Road

North intersection

Added by BOS 1/2/97

Woodhaven Circle Pearson Road South intersection | Added by BOS 1/2/97
Woodland Drive Baboosic Lake
Road
Woodland Drive Hartwood Drive Both directions Added by Town Council
5/12/2011
Woodridge Road Bedford Road Added by Town Council
5/12/2011
Worster Avenue Baboosic Lake Amended by BOS 6/15/00
Road
Wright Avenue Boston and Maine | East and west
Railroad intersection
Wright Avenue Daniel Webster
Highway
Access Road, Dept. of | Continental One way, west Repealed by Town
Environmental Boulevard Council 5/12/2011
Conservation
Back River Road Bedford Road Repealed by Town
Council 5/12/2011
Boston Post Road Repealed by BOS
10/17/88
Cathy Street Repealed by BOS 6/15/00
Craftsman Lane Boston Post road Added by BOS 1/2/97
Repealed by Town
Council 5/12/2011
Cramer Hill Road Added by BOS 1/2/97;
repealed by BOS 6/15/00
Executive Park Drive Ambherst Road Repealed by Town
Council 5/12/2011
Loop Road Repealed by BOS 6/15/00
Lozeau Drive Daniel Webster Added by BOS 1/2/97 —
highway Repealed by Town

Council 5/12/2011
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McQuestion Road Baboosic Lake Repealed by Town

Road Council 5/12/2011
Old Twin Bridge Road Repealed by BOS 6/15/00
Sentry Way Daniel Webster Repealed by Town

Highway

Council 5/12/2011

Sycamore Lane

Wintergreen Drive

Added by BOS 12/6/01;
Repealed by Town
Council 5/12/2011

Whitewood Lane

Wintergreen Drive

Added by BOS 12/6/01;
Repealed by Town
Council 5/12/2011

§ 183-32. Schedule V: Yield Intersections.

As provided in § 183-11, the following described intersections are hereby designated as yield
intersections, and yield signs shall be installed as follows:™

Street Intersecting Qualifier Action Date
Street
Craftsman Lane Boston Post Road
Daniel Webster Drive Daniel Webster North
Highway intersection
Erik Street Erik Street Circle | North Added by Town Council
entrance 5/12/2011
Erik Street Erik Street Circle | South Added by Town Council
entrance 5/12/2011
Railroad Avenue Daniel Webster North
Highway intersection
Railroad Avenue spur Railroad Avenue Added by Town Council
5/12/2011
Woodbury Street McElwain Street
Access Road, Department of | Continental Right turn, Repealed by Town Council
Environmental Conservation | Boulevard east 5/12/2011

Gauthier Road

Peaslee Road

Amended by BOS 6/15/00
Repealed by Town Council

“Editor's Note: Yield si gns shall be installed on streets listed in the first column, unless noted

elsewhere.
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5/12/2011
McGaw Bridge Road Repealed by BOS 10/17/88
Naticook Road Repealed by BOS 10/17/88
Naticook/Camp Sargent Camp Sargent Repealed by Town Council
Road Connector Road 5/12/2011
Turkey Hill Road Repealed by BOS 6/15/00

§ 183-33. Schedule VI: Traffic Control Signals.

In accordance with the provisions of § 183-12, traffic control signals shall be installed at the

following described locations:

Intersection

Action Date

The intersection of Daniel Webster Highway (Route 3) and Bedford
Road

The intersection of Daniel Webster Highway (Route 3) and Front
Street

The intersection of Daniel Webster Highway (Route 3) and Baboosic
Lake Road

The intersection of Daniel Webster Highway (Route 3) and the
Merrimack Village Mall access

The intersection of Daniel Webster Highway (Route 3) and Shaw’s
Shopping Center between Pole Nos. 112 and 113

[The intersection of Baboosic Lake Road and Madeline Bennett
Lane and McQuestion Road

Added by Town
Council ??/??/2017]

The intersection of Baboosic Lake Road and Madeline Bennett Lane

Added by Town Council

and McQuestion Road

22/22/2017

The intersection of Daniel Webster Highway and Connell’s
Shopping Center

Added by BOS 6/15/00

The intersection of Daniel Webster Highway (Route 3) and Rainbow
Avenue.

Added by BOS 12/18/03

The intersection of Continental Boulevard, Amherst Road, Greeley
Street and Camp Sargent Road

Repealed by Town
Council 5/12/2011

§ 183-34. Schedule VII: Prohibited Turns at Intersections.

In accordance with the provisions of § 183-13, no person shall make a turn of the kind

designated below at any of the following locations:
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Name of Street Direction | Prohibited | At Intersection of Action Date
of Travel | Turn

Church Street East Left Daniel Webster Added by BOS
Highway 2/16/95

Daniel Webster Drive | North Left Daniel Webster Added by BOS
Highway 9/17/87

Daniel Webster South Left Daniel Webster Drive Added by BOS

Highway (north exit) 9/17/87

Daniel Webster North Right Loop Road (north exit) | Added by Town

Highway Council 5/12/2011

Daniel Webster South Left Walgreens Added by Town

Highway Council 5/12/2011

Daniel Webster North Left Woodbury Street

Highway

Loop Road North Left Daniel Webster
Highway

Woodbury Street East Left Daniel Webster Added by BOS
Highway (between 2:00 | 2/16/95

p.m. and 3:00 p.m. on
school days)

§ 183-35. Schedule VIII: One-Way Streets.

As provided in § 183-14, the following described streets or parts of streets are hereby designated
as one-way streets, and vehicles traveling on them shall proceed only in the direction indicated:

Name of Street Direction | Limits Action Date
of Travel

Daniel Webster Repealed by

Drive BOS 10/17/88

Erik Street South Erik Street circle Added by Town
Council
5/12/2011

Erik Street North Erik Street circle Added by Town
Council
5/12/2011
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Name of Street Direction | Limits Action Date
of Travel
PMeElwain-Street | Nerth Prohibited from-entering MeElwain-Street | Removed by
traveling-north-past- Woedbury Street: Town Council
Northboundtratficmustmake-arighttern | 272/77/2227]

§ 183-36. Schedule IX: Parking Prohibited at All Times.

In accordance with the provisions of § 183-19, no person shall park a vehicle at any time upon
any of the following described streets or parts of streets:

Name of Street

Side

Location

Action Date

Baboosic Lake Road

Both

From Daniel Webster Highway to the
west side of F.E. Everett Turnpike
overpass (except for vehicles used for
attending funerals and weddings
parked on the south side from
McElwain Street to the Merrimack
Middle School)

Bishop Street

Both

From McElwain Street west to
School Street during school hours
(7:00 a.m. to 4:00 p.m.) on school
days

Added by BOS
2/16/95

Columbia Circle

Both

Entire length

Added by BOS
1/17/02

Daniel Webster
Highway

Both

From Greeley Street to Bedford Road

Hadley Road

South

South entrance of Hadley Road, on
the south side of the street, for a
distance of 400 feet

Added by BOS
6/15/00

Island Drive

North

From Daniel Webster Drive east for
845 feet

Island Drive

South

From Daniel Webster Drive east for
830 feet

Loop Road

East

300 feet from the south entrance off
of Daniel Webster Highway

Added by BOS
1/4/96
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Name of Street Side Location Action Date
Loop Road West Entire length
Mastricola Middle East From Baboosic Lake Road to Bishop
School access road Street
McElwain Street East/'West | From Baboosic Lake Road south for
105 feet
McGaw Bridge Road | East From Daniel Webster Highway south
to a point opposite Oak Ridge
Avenue
McGaw Bridge Road | West From Daniel Webster Highway south
for 280 feet
Naticook/Camp Both From Camp Sargent Road to
Sargent Road Naticook Road
Connector
Naticook Road Both From the intersection of Camp
Sargent Road to the intersection of
Dirt Road
Naticook Both From New England Telephone
Road/Camp Sargent Company Pole No. 2450/2 (public
Road service pole No. 25) to Drouin Way
[Sunset Drive Both From the end of Sunset Drive to 40° | Added by Town
north of the pump station fence Council ?72/22/2017

Authenticated:

Nancy M. Harrington, Town Council Chairman

Diane Trippett, Town Clerk / Tax Collector

Date

Date
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Robert E. Bollinger 74 Northeastern Boulevard, Suite 208

. . Nashua, New Hampshire 03062
neering, P.L.L.C. ;
REB y Eflg] EErIng, C. Tel. (603) 880-5100 ~ Pax (603) 880-6507
9 Transportation Engineering & Planning Email: reb@reb-eng.com ~ www.reb-eng.com

MEMORANDUM

TO: Mr. Matthew D. Shevenell FROM: Robert E. Bollinggf, P.E., PTOE
Merrimack School District Robert E. Bollinger Engineering, PLLC
36 McElwain Street 74 Northeastern Blvd., Suite 20B
Merrimack, NH 03054 Nashua, NH 03062

DATE: December 18, 2006 JOB NO: 06004

SUBJECT: Traffic Signal Warrants Analysis
Baboosic Lake Rd. at McQuestion Rd. & Madeline Bennett Ln.
Merrimack, New Hampshire

Robert E. Bollinger Engineering, PLLC (REB) has completed a traffic signal warrants analysis at the
intersection of Baboosic Lake Road at McQuestion Road and Madeline Bennett Lane in Merrimack, New
Hampshire. Figure 1 depicts the site location relative to the existing roadway network.

This intersection currently operates under traffic signal control, and has operated under traffic signal
control since 2005, when the traffic signal became operational as part of the Merrimack Middle School
project. This assessment reviews the existing traffic characteristics of this intersection, provides a
detailed signal warrants analysis, and culminates with recommendations pertaining to the signal
operations at this location.

A review of the analysis completed as a part of this assessment indicates that traffic signal control at the
intersection of Baboosic Lake Road at McQuestion Road and Madeline Bennett Lane is justified based
on existing traffic volumes. The following summarizes our findings.

EXISTING CONDITIONS

A comprehensive field inventory of traffic conditions at the study area intersection was conducted in
December 2006. This investigation consisted of an inventory of existing roadway geometry, traffic
volumes, operating characteristics, posted speed limits and land use information within the study area.
The following describes the study area intersection.
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Figure 1

Site Location Map
Robert E. Bollinger
Engineering, P.L.L.C.
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Intersections
Baboosic Lake Road at McQuestion Road and Madeline

McQuestion Road intersects Baboosic Lake Road from the
., south, and Madeline Bennett Lane intersects Baboosic

. Lake Road from the west to form this four-legged,
intersection under traffic signal control. It should be noted
that Baboosic Lake Road forms both the north and east
legs of this intersection. The McQuestion Road
northbound approach provides an 11-foot wide general
purpose travel lane, with a 1-foot wide marked shoulder
provided. The Baboosic Lake Road southbound approach
provides an 11-foot wide general purpose travel lane, with
a 2-foot wide marked shoulder provided. The Madeline

W S : Bennett Lane eastbound approach consists of a 12-foot

wide shared through/left-turn lane, that provides approximately 125-feet of storage, and a 12-foot wide
right-turn lane; right-turns on red are prohibited on this approach. The Baboosic Lake Road westbound
approach consists of a 12-foot wide shared through/left-turn lane, and an 11-foot wide right-turn lane,
that provides approximately 50-feet of storage. The directions of travel on Baboosic Lake Road,
McQuestion Road, and Madeline Bennett Lane are separated by a double-yellow centerline. The posted
speed limit in the vicinity of the intersection is 30 mph on the Baboosic Lake Road and McQuestion
Road approaches.

Bituminous concrete sidewalks, measuring approximately 5-feet in width, are present on all four corners
of the intersection. The sidewalk present on the north side of Madeline Bennett lane is provided from the
intersection to the Merrimack Middle School. A 6-foot wide crosswalk and pedestal mounted pedestrian
crosswalk indicators are provided across the north, south, and west legs of the intersection. Land use in
the vicinity of the intersection consists of residential and institutional properties.

The existing traffic signal operates with a four-phase signal sequence: all northbound movements,
followed by all eastbound movements, followed by all southbound movements, followed by all
westbound movements. An exclusive pedestrian phase, if actuated, is also provided.

Spot Speed Measurements

Vehicle travel speed measurements were performed on Baboosic Lake Road, north of Marty Road (south
end), and on McQuestion Road, north of Ellie Lane, using a hand-held Doppler radar speed gun. At each
location a total of 80 observations were performed, with 40 observations taken in the northbound
direction and 40 observations taken in the southbound direction. Table 1 summarizes the vehicle travel
speed measurements on Baboosic Lake Road and McQuestion Road.

As shown in Table 1, the average travel speed on Baboosic Lake Road was measured to be approximately
40 mph, while the 85" percentile speed, the speed most often utilized for design purposes, was measured
to be approximately 43 to 44 mph. By way of comparison, the posted speed limit on this section of
Baboosic Lake Road is 30 mph.

The average travel speed on McQuestion Road was measured to be approximately 38 to 39 mph, while

the 85™ percentile speed was measured to be approximately 42 mph, By way of comparison, the posted
speed limit on this section of McQuestion Road is 30 mph.
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Table 1
VEHICLE TRAVEL SPEEED MEASUREMENTS

Baboosic Lake Road, north of Marty Drive (south end)

Direction of Travel

Northbound Southbound
Average Travel Speed (mph) 40 40
85th Percentile Speed (mph) 44 43
Posted Speed Limit (mph) 30 30

McQuestion Road, north of Ellie Drive

Direction of Travel

Northbound Southbound
Average Travel Speed (mph) 38 39
85th Percentile Speed (mph) 42 42
Posted Speed Limit (mph) 30 30

Existing Traffic Volumes

To determine existing traffic volumes and flow patterns in the study area, a manual turning movement
count (TMC) was conducted on, Tuesday, December 5, 2006 at the intersection of Baboosic Lake Road
at McQuestion Road and Madeline Bennett Lane. The TMC was conducted over a 13-hour period from
6:00 AM to 7:00 PM in order to record traffic volumes during the time period that contains the greatest
percentage of 24-hour traffic.

A review of the peak period traffic counts indicates that the weekday morning peak hour occurred
between 6:45 to 7:45 AM, the school afternoon peak hour occurred between 2:00 to 3:00 PM, and the
weekday evening peak hour occurred between 5:15 and 6:15 PM. The existing peak hour traffic volumes
are depicted in Figure 2. An hourly summary of the entire 13-hour TMC, by approach is provided in
Table 2, which also provides observed pedestrian activity at the intersection.

Table 2
EXISTING TRAFFIC VOLUMES (Vehicles per hour - vph)

Baboosic  McQuestion  Baboosic Madeline
Lake Road Road Lake Road Bennett Lane  Pedestrians

Time SB NB WB EB (peds/hr)
6-7 277 52 66 29 0
-8 483 107 183 194 2
8-9 334 44 81 16 2

9-10 172 46 59 13 3

10-11 116 63 84 13 0

11-12 112 55 69 12 ¢
12-1 112 78 69 12 12
1-2 107 79 104 16 1]
2-3 140 100 154 120 3
3-4 160 172 163 65 1
4-5 145 191 175 29 2
5-6 166 323 154 53 0
6-7 154 243 175 46 0

Total 2478 1553 1536 618 25
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Signal Warrants Analysis - Baboosic Lake Rd at McQuestion Rd & Madeline Bennett Ln - Merrimack, NH

WEEKDAY MORNING PEAK HOUR

Madeline Bennett Lane Baboosic Lake Road Tuesday, December 5, 2006
6:45 10 7:45 AM
SCHOOL AFTERNOON PEAK HOUR
Madeline Benneti Lane ) Baboosic Leke Road Tuesday, December 5, 2006
2:00 to 3:00 PM
WEEKDAY EVENING PEAK HOUR
Madeline Benneht Lane Babaosic Lake Road Tuesday, December 5, 2006
51510 615 PM
ﬂ:j Not to Scale Figure 2
) 2006 Existing
Robert E. Bollinger Peak Hour

- Engineering, P.L.L.C. Traffic Volumes
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Motor Vehicle Crash Data

Motor vehicle crash information for the study area intersection was obtained from the NHDOT for the
most recent three-year period available (January 2001-December 2003) in order to identify crash rates
and patterns in the study area. Over the three-year period the NHDOT data indicate that a total of 1,384
crashes were recorded Town wide. Of these, 4 crashes contained sufficient detail to locate them within
the study area. These data are summarized by intersection, type, severity, and day of occurrence, and are
presented in Table 3. As shown in Table 3, the study area locations averaged approximately 1.0 or fewer
crashes per year over the three-year review period.

At the intersection of Baboosic Lake Road at McQuestion road and Madeline Bennett Lane, 3 crashes
were reported. The majority of crashes were classified as “other” type collisions, occurred with dry
pavement conditions, occurred on a weekday, and involved property damage only. No fatalities were
reported at this Jocation.

At the intersection of Baboosic Lake Road at Danbury Drive, 1 crash was reported. This crash was
classified as an “other” type collision, occurred on wel pavement, occurred on a weekday, and involved
personal injury. No fatalities were reported at this location. No crashes were reported at the intersection
of McQuestion Road at Merry Meeting Road.
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Table 3

CRASH DATA SUMMARY"®
Baboosic Lake Road at Baboosic 1.ake Road McQuestion Road at
McQuestion Road at Danbury Drive Merry Meeting Drive
Year:
2001 1 1 0
2002 1 0 0
2003 I 4 g
Total 3 1 0
Average {crashes/year) 1.00 0.33 0.00
Type:
Angle ] 0 0
Rear-End 1 0 0
Head-On 0 0 0
Sideswipe 0 0 0
Other/Unknown 2 i 0
Total 3 1 0
Pavement Conditions
Dry 3 0 0
Wet 0 1 0
Snow/Slush 0 0 0
fce 0 0 0
Other 0 0 0
Unknown 1] 0 0
Total 3 1 0
Day of Week:
Monday through Friday 3 1 0
Saturday and Sunday 4] 0 4]
Total 3 1 v
Severity
Property Damage Only 3 0 0
Injury Accident 0 1 0
Fatal Accident 0 Q 0
Total 3 1 0

* Source: NH Depariment of Transportation

TRAFFIC SIGNAL WARRANTS

The Manual on Uniform Traffic Control Devices (MUTCD)? sets forth the criteria for studies and factors
for justifying traffic control signals, and states that a traffic control signal should not be installed unless
one or more of the Warrant Criteria are satisfied. These factors generally take into consideration the
following items: traffic volumes on the major street(s) and minor street(s), vehicle travel speeds in the
vicinity of the intersection, pedestrian activity, and crash experience.

! Manual on Uniform Traffic Cantroi Devices, Federal Highway Adminisiration, Washington, D.C. (2003)
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From these factors, the following Warrants were considered for analysis:

Warrant 1 — Eight Hour Vehicular Volume
Warrant 2 — Four Hour Vehicular Volume
Warrant 3 — Peak Hour Vehicular Volume
Warrant 4 — Pedestrian Volume

Warrant 5 — School Crossing

e  Warrant 6 — Coordinated Signal System

e  Warrant 7 — Crash Experience

e  Warrant 8§ ~ Roadway Network

e © @ o

The MUTCD indicates that traffic volumes used for signal warrants analysis should represent an average
day. As traffic volumes at the intersection of Baboosic Lake Road at McQuestion Road and Madeline
Bennett Lane were recorded in December, average month seasonal adjustment factors obtained from the
NH Department of Transportation were applied to raw traffic volumes to obtain average traffic
conditions. The resulting 2006 average month traffic volumes are shown in Table 4.

Table 4
SIGNAL WARRANT ANALYSIS TRAFFIC VOLUMES (vph)

2006 Average Month Traffic Conditions'

Baboosic  McQuestion  Baboosic Madeline Traffic Volumes Utilized
Lake Road Road Lake Road Bennett Lane for Signal Warrants

TIME SB NB WB EB Major* Minor®
6-7 313 59 73 33 37 75
7-8 346 121 207 219 667 219
8.9 377 50 92 18 427 92
5-10 194 52 67 15 246 67

10-11 119 65 87 13 184 87

11-12 115 57 71 12 172 71
12-1 115 80 71 12 195 71
1-2 110 81 107 16 191 107
2-3 150 107 165 128 257 165
34 i71 184 174 70 355 174
4-5 155 204 187 31 359 187
5-6 178 346 165 57 524 165
6-7 165 260 187 49 425 187

' According to the MUTCD an engineering study for determining signal warrants should be based
on an average day; volumes shown are based on NHDOT Seasonal Adjustment Factors.

? Vehicles per hour on major sreet (total of both approaches); major street is considered NB
McQuestion Rd. approach, and SB Baboosic Lake Rd. approach.

? Vehicles per hour on higher-volume minor street approach (one direction only); minor street is
considered the higher of the EB Madeline Bennett Lane approach, or the WB Baboosic Lake Rd.
approach. -

The traffic volumes contained in Table 4, along with other variables (crash history, vehicle speeds,
pedestrian volumes) were used as the basis for evaluating the traffic signal control warrant criteria. The
results of this analysis are summarized in Table 5 and demonstrate that Warrant 3 (Peak Hour Traffic
Volumes) is satisfied under 2006 average month conditions. Accordingly, traffic signal control at this
location can be justified. Detailed calculations pertaining to this analysis are included as an attachment.
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Table 5
SIGNAL WARRANTS SUMMARY"

Warrant Warrant Satisfied (Yes/No)
Warrant 1A - Eight Hour Minimum Vehicular Volume No
Warrant 1B - Eight Hour Interruption of Continuous Traffic No
Warrant 2 - Four Hour Vehicular Volume No
Warrant 3 - Peak Hour Vehicular Volume Yes
Warrant 4 - Pedestrian Volume No
Warrant 5 - School Crossing No
Warrant 6 - Coordinated Signal System No
Warrant 7 - Crash Expericnce No
Warrant 8 - Roadway Network No

* Based on 2006 Average Month Conditions.

TRAFFIC OPERATIONS ANALYSIS

In order to assess quality of flow, roadway capacity and delay under existing traffic conditions, the
intersection of Baboosic Lake Road at McQuestion Road and Madeline Bennett Lane was analyzed
according to the methodologies of the Highway Capacity Manual?, as replicated by the Synchro Traffic
Signal Coordination Software (Version 6.0 — Build 614), whereby a Level-of-Service is assigned to
individual lane groups and to the entire intersection.

A Level-of-Service (LOS) is simply a letter grade (A through F), which categorizes the average control
delay associated with a particular lane group, approach, or the entire intersection, with LOS A
representing the best operating condition (minimal delays), and LOS F representing congested or
constrained operating conditions. Table 6 describes the criteria used in an unsignalized intersection
capacity analysis.

Table 6
LEVEL-OF-SERVICE CRITERIA FOR
SIGNALIZED INTERSECTIONS?

Average Control Delay

Level-of-Service (seconds per vehicle)
A <100
B >10.0 t0 20.0
C >20.0to 35.0
D >35.01055.0
E > 55.0 10 80.0
F > 80.0

*Source: Highway Capacity Manual (page 16-2)

2 Highway Capacity Manual, Transportation Research Board, Washington, D.C. (2000)
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Analysis Results

Under 2006 Existing traffic volume conditions, the intersection of Baboosic Lake Road at McQuestion
Road and Madeline Bennett Lane was shown to operate at LOS D during the weekday moming peak
hour, LOS B during the school afternoon peak hour, and at LOS C during the weekday evening peak
hour.

Under existing conditions, this intersection was analyzed based on the current signal phasing and timing
plan. It is important to note that the current signal phasing plan differs from the original plan submitted
by Vanasse & Associates (VAI)? in July 2004. The VAI plan clearly indicates that the “preferential
phase sequence” is for a basic two-phase system, with all northbound and southbound proceeding
simultaneously, followed by all eastbound and westbound movements proceeding simultaneously, with
an exclusive pedestrian phase, if actuated.

As reported earlier, the existing traffic signal operates with a four-phase signal sequence: all northbound
movements, followed by all eastbound movements, followed by all southbound movements, followed by
all westbound movements. An exclusive pedestrian phase, if actuated, is also provided. Plans indicate
that the current revised signal phasing was done at the Town’s request in January 2005.

The current four-phase sequence greatly increases the total lost time, or unused time during which no
vehicles are processed through the intersection, per cycle. As lost time increases at a signalized
mtersection, control delay for individual lane groups, and for the overall intersection greatly increases.

In order to demonstrate the difference that a two-phase system has on control delay, and corresponding
LOS, REB analyzed 2006 traffic volumes with the two-phase system proposed by VAI. The resulis
demonstrate that with a two-phase operation the intersection is expected to operate at LOS B during the
weekday morning peak hour, LOS A during the school afternoon peak hour, and at LOS A during the
weekday evening peak hour. The side by side comparison of resuits is shown in Table 7.

Accordingly, consideration should be given to returning signal operation at this location to the
preferential phasing sequence recommended by VAI in 2004, If the phasing sequence were to be
changed, it is recommended that supplementa] MUTCD R10-12 (Left Turn Yield on Green) signs be
added to the existing signal mast arms, as, according to MUTCD standards, when used, traffic signal
signs should be located adjacent to the signal face to which they apply.

3 “Trafic Signal Plan,” and “Traffic Signal Data Sheet,” prepared by Vanasse & Associates, Inc. (July 2004)
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Table 7
INTERSECTION LEVEL-OF-SERVICE SUMMARY

2006 Existing” 2006 w/Improvements®
Signalized Intersection/Peak Hour/Movement V/C*  Delay® LOS® V/C Delay LOS
Baboosic Lake Road at McQuestion Road and
Madeline Bennert Lane
Weekday Morning Peak Hour
McQuestion Road NB LT/TH/RT 082 525 D 035 53 A
Baboosic Lake Road SB LT/TH/RT 093  48.7 D 0.61 7.4 A
Madeline Bennett Lane EB LT/TH 0.87 561 E 0.71 217 C
Madeline Bennett Lane EB RT 050 313 C 036 138 B
Baboosic Lake Road WB LT/TH 088  61.0 E 056 159 B
Baboosic Lake Road WB RT 614  29.8 C 0.06 12.3 B
Overall Intersection 089 496 D 064 117 B
School Afternoon Peak Hour
MecQuestion Road NB LT/TH/RT 0.39 17.6 B 0.12 4.0 A
Baboosic Lake Road SB LT/TH/RT 0.56  19.7 B 0.19 4.2 A
Madeline Bennett Lane EB L.T/TH 0.45 18.2 B 036 153 B
Madeline Bennett Lane EB RT 0.17 16.4 B 0.13 14.1 B
Baboosic Lake Road WB LT/TH 0.23 18.1 B 0.15 14.1 B
Baboosic Lake Road WB RT 0.11 17.6 B 0.11 14.0 B
Overall Intersection 0.42 18.2 B 0.24 2.9 A
Weekday Evening Peak Hour
McQuestion Road NB LT/TH/RT 073 206 ) 0.33 4.0 A
Baboosic Lake Road SB LT/TH/RT 063 235 C 0.19 3.6 A
Madeline Bennett Lane EB LT/TH 0.45 21.3 C 0.31 17.5 B
Madeline Bennett Lane EB RT 0.21 19.8 B 0.12 165 B
Baboosic Lake Road WB LT/TH . 029 202 (5 0.20 16.9 B
Baboosic Lake Road WB RT 0.07 19.1 B 0.07 16.3 B
Overall Intersection 0.58  21.0 C 0.33 8.5 A

* Existing phasing plan.

¢ Volume-to-Capacity Ratio

€ Average control delay per vehicle (seconds)

4 Level-of-Service

“Revised phasing and timing plan, in accordance with VAI Signal Plan dated July 2004.
NB = northbound, SB = southbound, EB = eastbound, WB = westhound

LT = left-tumning movements, TH = through movements, RT = right-turning movements
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CONCLUSIONS & RECOMMENDATIONS

A review of the analysis completed as a part of this assessment indicates that traffic signal control at the
intersection of Baboosic Lake Road at McQuestion Road and Madeline Bennett Lane is justified based
on existing traffic volumes. Specifically, Warrant 3 (Peak Hour Traffic Volumes) is satisfied under 2006
average month conditions.

The current four-phase signal sequence results in significantly more lost time and corresponding control
delay at the intersection of Baboosic Lake Road at McQuestion Road and Madeline Bennett Lane.
Analysis demonstrates that implementing a two-phase signal sequence, originally proposed in July 2004,
would resuit in significantly less delay at the intersection, with improved LOS. Accordingly,
consideration should be given to returning signal operation at this location to the preferential phasing
sequence recommended by VAl in 2004. If the phasing sequence were to be changed, it is recommended
that supplemental MUTCD R10-12 (Left Turn Yield on Green) signs be added to the existing signal mast
arms, and should be located adjacent to the signal face to which they apply.

Attachments
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Robert E. Bollinger Engineering, P.L.L.C
74 Northeastern Blvd., Suite 20B

% A Nashua, NH 03062

603-880-5100 (Tel)

603-880-6507 (Fax}

N/S: Baboosic Lake Road/McQuestion Road File Name : Baboosic Lake & McQuestion
www.reb-eng.com

E/W: Madeline Bennett/Baboosic Lake Road Site Code ; 06004
City, State: Merrimack, NH Start Date : 12/5/2006
PageNo 1

Groups Printed- Cars - Trucks

Baboosic Lake Rd. Baboosic Lake Rd. McCQuestion Rd. [ "Madeline Bennett Ln. |
; Southbound Westbound Northbound Eastbound i

I Start Time | Right | Thru | _Left | Aps. Towr | Right | Thru | Left | App. Total | Right | Thru | Left { app. 7ow | Right | Theu | Left [ aps. Tatat | Int, Total
06:00 AM 0 27 g 36 2 2 1 5 0 0 3 3 ¢ 0 0 o] 44

06:15 AM 1 3 16 53 3 6 1 10 0 5 3 8 1 0 0 1] 72
08:30AM| 3 54 25 82 7 9 0 16 o} 1 7 8 0 2 0 21 108

1 0645AM| 24 44 38 108 6 27 2 35 2 5 26 33 7 15 4 26, 200
' Total | 28 161 &8 377, 18 44 4 66 241 39 52 8 17 4 297 424
07.00AM| 21 85 45 131 9 45 3 57| & 7 40 521 26 38 12 761 316
07:15AM | 11 81 23 15 16 54 2 721 3 7 25 3B, 35 45 10 g0l 312

07:30 AM 3 98 31 132 22 4 4 (30 1 4 5 3 9 7 B 22 194

07:45 AM 1 66 38 105! 16 3 5 24 4 4 2 10 1 4 1 6 145

Total | 36 310 137 483 83 108 14 . 183] 13 22 72 1671 71 g4 20 194 967

08:00AM| 0 88 43 111 18 3 1 22§ 3 8 0 1 0 2 0 2] 146

0815 AM [ 0 54 33 87| 13 3. 4 20 2 6 3 11 ” 3 2 71 125
0830AM; 0 53 25 781 8 5 3 16 4 9 0 13 2 o} 2 47 M1
0845AM: 0 40 18 581 1% 3 i 23 3 B 0 8 1 1 1 3i 53
Total | 0 215 119 334] 58 14 ] g1] 12 29 3 44 5 6 5 16 475

0S.00AM| 0 40 17 57 8 3 3 15 2 1 0 13 0 1 1 2! 87

09:18 AM 1 34 1 46 10 5 4 19 0o 13 s 1 0 7 1 8, 88
09:30AM | 0 22 18 40} 1C 1 2 13 4 6 1 11 0 0 0 0 64
09:45AM! 0 16 13 29| 7 5 0 12 0 5 2 7 1 2 0 3l 51
Total | 1 112 59 1727 36 14 9 56T & 35 5 46 | 1 10 2 13] 290

10:00 AM 2 19 10 31y 17 1 1 1 1 13 1 15 0 4 c 4l 89

10:15 AM 0o 14 17 3 19 4 1 24 2 15 0 17 0 3 3 6 78

; 10:30 AM o 10 10 201 18 1 3 22 5 15 2 22 0 0 0 0 64
i 10:45AM 0 17 17 340 15 2 2 19 2 6 1 9! 3 @ 0 3 65
Total{ 2 60 &4 118 69 8 7 84 10 4o 4 63| 3 7 3 13 776

11:00 AM 1 R & 21 13 9 2 17 2 1 0 13 2 1 0 3 54

11:15 AM ! 14 14 291 15 3 2 20 2 12 0 140 1 3 0 4 67

11:30 AM 1 1 17 20 8 1 3 10 2 10 1 13y 1 0 0 1 53

11:45 AM 0 12 2 33| 22 0 0 22 1 14 0 15/ 0 2 2 4 74

Total | 3 46 63 112] 86 6 7 69 7 47 1 65| 4 6 2 12 248

12:00 PM 1 18 9 281 12 3 1 16 317 0 20, 0 1 0 1 65
1215 PM c 12 15 277 M 2 1 14 4 14 1 19 0 3 0 3 83

12:30 PM 1 22 9 32) 14 1 3 18 118 2 21 I 2 1 0 3 74
12:45 PM 0 13 12 251 18 3 0 21 1 17 0 181 3 1 1 5i 69

Total 2 65 45 112 55 g 5 691 9 66 3 7875 6 1 12 271

01:00 PM 1 15 9 250 1 1 3 15 1 12 2 15 1 1 0 2 57

01:15 PM 0 15 13 287 21 2 3 26 1 22 3 26 2 0 0 2 82

04:30 PM 0 7 4 19 23 5 0 28 319 2 24 5 1 1 7; 78
0145PM! 0 18 17 35| 12 21 2 s 4 7 3 4] 13 1 5] oo

Total 1 55 51 077 &7 29 8 1047 9 60 10 73 g 5 2 6] 306

ozooPm!|  © g 10 19 26 21 2 49 3 14 6 23 6 33 2 41 132

02:15 PM 2 18 23 41| 23 5 2 30 4 22 0 26 9 23 3 35 132

02:30 PMm 1 17 20 381 37 2 5 44 2 19 1 22 g 13 5 27 131

! 0245 PM 0 19 23 42| 29 2 0 31 3 22 4 29 8 8 1 17 418
; Totalf 3 61 78 140 115 30 g 184 12 77 1 100 32 77 11 120 514
03:00PM | 13 20 341 41 5 3 480 5 39 2 46 2 10 0 120 141
0315PM{ 3 12 28 41; 20 13 0 421 2 32 1 35 8 5 3 14 132
0330PM| O 14 24 38, 24 13 8 437 4 36 6 46 10 8 B 24 151

03:45 PM 2 18 29 47| 22 4 3 29 7 35 3 45 5 3 2 15 136

Total 6 &5 9 i6o| 116 35 12 163 18 142 12 72| 23 31 11 65 560




Robert E. Bollinger Engineering, P.L.L.C
74 Northeastern Blvd., Suite 20B
Nashua, NH 03062
603-880-5100 (Tel)

603-880-6507 (Fax)

A

N/S: Baboosic Lake Road/McQuestion Road b-eng File Name : Baboosic Lake & McQuestion
E/W: Madeline Bennett/Baboosic Lake Road il L Site Code : 06004
City, State; Merrimack, NH Start Date : 12/5/2006
PageNo :2
Groups Printed- Cars - Trucks )
i Baboosic Lake Rd. f Baboosic Lake Rd. McQuestion Rd. Madeline Bennett Ln.
| Southbound Westbound Northbound Eastbound i
Start Time | Right i Thru ir Left ] App. Total | Right I Thru | Left i App. Towal | Right | Thru | Left! App. Total | Right | Thru | Left | app. Total | Int, Total
04:00 PM 1 20 19 40 32 3 2 37 0 45 2 47 4 g 1 13 137
04:15 PM 2 20 18 40 52 1 4 57 0 47 0 47 2 2 2 8 150
04:30 PM 0 12 20 32 40 3 4 47 8 36 1 43 0 3 0 3 125
04:45 PM 1 15 17 33 32 0 2 34 5 47 2 541 1 4 2 74 128
Total 4 67 74 145] 156 7 12 175 11 175 5 191 7 17 5 297 540
cs00PM| 2 19 12 3] 30 4 4 38 5 46 3 54 1 1 1 3, 128
05:15 PM 3 19 23 45 26 8 6 40 3 73 11 87 2 4 2 8 180
05:30 PM 12 15 15 42 18 13 1 32 8 68 13 8g: 11 12 10 33 ‘, 186
05:45 PM 5 25 16 46 29 12 3 .44 5 77 11 83 P 7t C 9| 192
Total; 22 78 66 166 103 37 14 154 21 264 38 323 16 24 13 53] 698
06:00 PM 1 21 18 40 26 4 . 8 38 3 58 6 &7 0 1 2 3 148
06:15 PM 0 14 23 37 27 7 3 a7 4 47 4 &5 i 3 0 4] 133
06:30 PM 1 18 13 32 39 g. 2 50 3 41 8 52 1 1 0 2 ‘ 136
06:45 PM 1 11 24 10 45 19 30 1 50 2 42 25 691 14 19 4 37! 201
Total© 13 77 64 1541 111 50 14 175 12 188 43 243 | 18 24 & 46 618
Grand Total ;| 121 1362 0995 2478 | 1023 388 124 1536 | 142 1165 246 1553 200 324 94 6181 6185
Apprch % 4.9 55 402 66.6 253 8.1 9.1 75 15.8 324 524 152 :
Total % 2 22 161 401! 165 83 2 248! 23 188 4 2511 32 52 15 10
Cars| 111 1327 948 2386 ; 962 344 115 1421 139 1136 238 1514 190 295 86 571 5892
% Cars | 61.7 974 953 96.3: 94 884 827 925} §79 975 4972 975 95 91 815 924 953
Trucks | 10 35 47 927 61 45 9 1157 3 28 7 397 10 289 8 47, 285
% Trucks | 8.3 2.8 47 37| 6 116 7.3 75 24 25 28 25] 5 9 85 7.8 4.7




Robert E. Bollinger Engineering, P.L.L.C
74 Northeastern Blvd., Suite 20B
Nashua, NH 03062
603-880-5100 (Tel)
603-880-6507 (Fax)

N/S: Baboosic [ake Road/McQuestion Road R File Name : Baboosic Lake & McQuestion
E/W: Madeline Bennett/Baboosic Lake Road ' ' Site Code : 06004
City, State: Merrimack, NH Start Date :12/5/2006

PageNo  :3

Baboosic Lake Rd. Baboosic Lake Rd. { McQuestion Rd. i Madeline Bennett Ln. |
Southbound Westbound ; Northbound ! Eastbound
Start Time | Right ] Thru | Left | app. Towi | Right | Thru | Left | pp o [ Right | Thru | Left | aop, Toar | Right | Thru | Left | app 7o it Tatal
Peak Hour Analysis From 06:00 AM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 06:45 AM
06:45AM 1 24 44 38 106 6 27 2 35 2 5 26 33 7 15 4 26 200
07:00 AMIT 21 65 45 131 ] 45 3 57 5 7 40 52 26 38 12 76 318
07:15 AM 11 81 23 115 16 54 2 72 3 7 25 35 35 45 10 90 312
07:30 AM 32 98 31 132 | 22 4 4 30 1 4 5 10 9 7 B8 22 | 194
Total Volume 59 288 137 484 53 130 11 194 11 23 96 130 77 108 32 2141 1022
% App. Total | 122 535 283 273 67 57T | 85 177 738 36481 15
PHF | .615 735 .761 917, 6802 .02 .B88 874 | 550 821 600 625 550 .583 .867 594, 809
Cars 52 282 133 487 45 166 10 161 11 20 89 120 7C 82 24 176 924
% Cars | 88.1 979 97.1 965! 849 815 909 ~-B83.0| 100 870 927 923! 908 781 750 82.2 90.4
Trucks i 6 4 17 8 24 1 33 0 3 7 10 7 23 8 38 g8
% Trucks | 11.9 2.1 2.9 50 151 18,5 a.1 17.0 0 130 7.3 77 9.1 219 250 17.8 1% 9.6
Baboosic Lake Rd.
Out In Total
T 467 556}
| s 17 36!
{108 484 5525
FM.L,A,.HI
: 7 T 133| :
' 7 8 4 i
58] 288] 137! :
. Right” Thru Left i
« | Ly f
Peak Hour Data
bt -
2T | RO - | s @l i 2 o
e - Notth - ol ,,.‘r“i Wi sl
2 @aN | ; : - : = il 8
.§ el e FGT o R‘g‘ 2, | Peai Hour Begins at 06:45 AM ! .‘_..,E o] L L 2
g : = igarsks CE’EEJ 282 %
R— I Y P L i
R SR T R
O T Lt il gﬁgg
“ T p
Lefl  Thru  Right :
ae] 20] 11 i
7 3 0 i
196? 23 1
1
L,i,r___l
362] [ 120f | 482;
4] [ 10§24
376) (1301 { 506!
Out in Total
McQuestion Rd,

A




Robert E. Bolinger Engineering, P.L.L.C
74 Northeastern Blvd., Suite 20B

Nashua, NH 03062
603-880-5100 (Tel)
N/S: Baboosic Lake Road/McQuestion Road 603-88&?1&? {CI::;;) File Name : Baboosic Lake & MecQuestion
E/W: Madeline Bennett/Baboosic Lake Road W & Site Code ;06004
City, State: Merrimack, NH Start Date : 12/5/2006
’ Page No :4
Baboosic Lake Rd. Baboosic Lake Rd. McQuestion Rd. | Madeline Bennett Ln. !
Southbound Westbound Northbeound ! Eastbound | i
Start Time { Right | Thru | Left [ age vora | Right [ Thru | Left | agp 7o | Right | Thru | Left | app. Towmt | Right | Thru{ Left  agp 7ol | It Total
Peak Hour Analysis From 02:00 PM to 02:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 02:00 PM
02:00 PM 0 9 10 9] 26 21 2 48 3 14 5 23 8 33 2 41! 132
02:15 PM 2 16 23 41 23 5 2 30 4 22 0 26 9 23 3 35 132
02:30 PM 1 17 20 38 37 2 5 44 2 19 1 22 g 13 5 27 131
0245PM! 0 19 _ 23 42| 29 2 0 31 3 22 4 220 8 8 1 7] 119
Total Volume 3 61 76 1401 115 30 S 154 12 77 11 100 32 77 11 120 ! 514
% App. Total | 2.1 438 543 747 185 58 12 74 1 26.7 642 9.2 i
PHF | 375 803 .826 833 | 777 .357 450 7861 750 875 458 862 | .BBS .BB3 .550 7321 8973
Cars 3 81 73 137 112 30 9 151 12 77 11 106 32 77 11 120 | 508
% Cars 100 100 981 879! 974 100 100" -981 100 100 100 100 1 100 100 100 1001 988
Trucks 0 0 3 3l 3 Q 0 at o 0 0 6: 0 0 0 0 8
% Trucks | 0 0 39 21, 26 0 0 19 0 0 0 0!l 0 0 0 0! 1.2
Babcosic Lake Rd. f
Qut In Total i
200 1371 | 237 |
3 3 8 i
203 140! 343
A -
3 61, 73
| _of o 3
! C 31 &1 78
F{i?hﬁ Thru Lgﬁ
4 - I
Peak Hour Data
! n AR
B : | - D @ ois o
= I North g 2 ke e
-G-J‘ J E onits R g
ELROIS | [RoiRis [ Peak Hour Begins af 6200 PM i L[ i
A PE— | | Bl o el 3 5
E | ! i Cars : oo O 1‘ [P L ‘ﬂl;_
2 e LS ORE — &l | H LB
=0 i | iE - v “lo|low | wig’
) e oo BE
f
4 — :
teft  Thu Right |
T I A BT i
0 0 0; ;
77z !
[
i H
T 100! | 202 !
0 g ;0 i
{102 1600 203" i
Out I Total !
McQuestion Rd )

A




Robert E. Bollinger Engineering, P.L.L.C
74 Northeastern Blvd., Suite 20B
Nashua, NH 03062
603-880-5100 (Tel)

603-880-6507 (Fax)

N/S: Babcosic Lake Road/McQuestion Road File Name : Baboosic Lake & McQuestion

E/W: Madeline Bennett/Baboosic Lake Road WerwzRbnC o Site Code ; 06004
City, State: Merrimack, NH Start Date : 12/5/2006
PageNo :5
Baboosic Lake Rd. Baboosic Lake Rd. McQuestion Rd. Madeline Bennett Ln. i
Sauthbound Westbound Northbound Eastbound i
Start Time | Right [ Thru [ Lefl [ ap. 7ot | Right { Thru [ Left | app. vot { Right T Thru | Left | app vaw | RIQht | Thru | Left | app Totar | Int. Total

Peak Hour Analysis From 01:45 PM to 06:45 P\ - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:15 PM

05:15 PM 3 19 23 45| 26 8 6 0] 3 73 1N 87 2 4 2 8i 180

0530PM| 12 15 15 42| 18 13 1 32 8 68 13 89| 11 12 10 33| 1%

05:45 PM 5 25 16 46 29 12 3 44 5 77 11 83 2 7 0 g | 192

06:00PM: 1 21 18 40| 26 4 8 B{ 3 58 B 87 0 1 2 3. 148
Total Volume | 21 80 72 173 88 37 18 1541 19 276 41 336| 15 24 14 531 718
% App. Total | 121 462 416 643 24 1.7 57 821 122 283 453 264 |

PHF! 438 .800 .783 940 853 712 .Sé3 B75| 694 896 788 803 341 500 .350 4021 913

Cars| 21 80 72 173 99 37 18 154 i§ 275 41 334 15 24 14 714
% Cars | 100 100 .100 100 100 100 100 100§ 84.7 996 100 994, 100 100 100 99.7
Frucks | 0 0 0 e 0 0 -0 0 1 1 0 2 0 0 0 2

% Trucks | 0 0 0 0 0 0 0 0| 53 04 0 0.6 4 0 0 03
Baboosic Lake Rd.
Ot _In_ Total
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) Pedestrian Count
Baboosic Lake Road at McQuestion Road and Madeline Bennett Lane
Observed on Tuesday, December 5, 2006

Time Interval East/West  North/South Total Hour Total
600-615 0] 600-700 g
615-630 700-800 2
630-645 800-900 2
645-700 900-1000 3
700-715 1000-1100 0
715-730 1100-1200 0
730-745 1200-1300 12

0
3
1
2
0
0
25

745-800 1300-1400
800-815 1400-1500
815-830 1500-1600
830-845 1600-1700
845-900 1700-1800
800-515 1800-190C
915-930 Total
930-545
945-1000
1000-10156
1015-1030
1030-1045
1045-1100
1100-11158
1115-1130
1130-1145
1145-1200
1200-1215
1215-1230
1230-1248
1245-1300
1300-1315
1315-1330
1330-1345
1345-1400
1400-1415
1415-1430
1430-1445
1445-1500
1600-1515
1515-1530
1530-1545
1545-1600
1600-1615
1615-1630
1630-1645
1645-1700
1700-1715
1715-1730
1730-1745
1745-1800
1800-1815
1815-1830
1830-1845
1845-1900

CO0O0 0O OCO00O0O0O00O0OOOIWODOoODDOODODOOO0O0UOOOO0OC00CD00O0OO 2O 0000

ROOCO OO0 O0C0 -~ 00000000000 COMO0000Q00d0CO0ORWONOOODOOOOOO0
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Group 4 Averages

Year 2005 Monthly Data !
Peak Hour Data
Group 4 Averages |Urban Highways
Data

Month AM Mid PM| Sat Mid! AM| Mid PM! Sat Mid
Jan 17956] 14139] 20629 16378!  1.06 1.13 1.10 1.11
Feb 16671 13272 19515, 15865i  1.14 1.20 116] 114
Mar 17336 13673| 20008] 140731  1.10 1.17 1.13 129
Apr 17917 14739] 21300 167191 108 1.08 1.06 1.08
May 20989] 17281 24791] 19788  0.91 0.92 0.91 0.92
Jun 21214] 17725] 24685] 19584; 0.90] 080] 0.92] 0.93
Jut 19199] 18275| 24496] 19701 0.99 0.87 0.92 0.92
Aug 19866] 17943| 24543] 200561 098] 0.89 0.g2 0.90
Sep 20685( 16715] 24240] 19055 092 0.96 0.93 0.95
Oct .| 121552] 17118 24644!. 19538  0.88 0.93 0.92 0.93
Nov 18378 15225! 21563] 18309 104! 105 105 099
Dec 16861| 155371 21102 185201 ( 1.131f  1.03){ 1.07) 0.98
Average | 19052] 15970] 22626] 18132

|

- L | : i
If a Station has months with no data, it is not included here.

Factors are based on Average Month. |
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Spot Speed Study

Client: Merrimack School District Location: Baboosic Lake Rd, north of Marty Dr
(south end)
Job #: 06004 Date: Wednesday, December 6, 2006
Town/City: Merrimack, NH Weather: clear, 46° F
|. Recorded Data
Nerthbound Southbound
Observation Speed Observation Speed Observation Speed Cbservation Speed
(mph) (mph} {mph) {mph)
1 ap 21 7 - 1 39 21 35
2 41 22 41 2 41 22 43
3 43 23 39 3 38 23 42
4 47 24 43 4 42 24 a7
5 41 25 38 5 38 25 44
6 41 26 45 6 38 26 3z
7 39 . 27 41 7 41 27 35
8 38 28 38 8 42 28 40
9 37 29 36 9 37 29 42
10 45 30 42 10 40 30 42
11 44 31 36 11 36 31 39
12 46 32 40 12 36 32 48
13 37 33 38 13 43 33 37
14 41 34 36 14 45 34 43
15 40 35 45 15 37 35 44
16 43 36 34 16 38 36 42
17 39 37 43 17 36 37 32
18 37 38 45 18 37 38 38
19 35 39 44 19 36 39 41
20 37 40 37 20 43 40 55
H. Statistical Summaries
Northbound Southbound
Observations = 40 vehicles Observations = 40 vehicles
High Speed = 47 mph High Speed = 55 mph
Low Speed = 34 mph Low Speed = 32 mph
Average Speed = 40 mph Average Speed = 40 mph
Median Speed = 40 mph Median Speed = 40 mph
85th Percentile Speed = 44 mph 85th Percentile Speed = 43 mph
Posted Speed Limit = 30 mph Pasted Speed Limit = 30 mph



Spot Speed Study

Client: Merrimack School District l.ocation: MecQuestion Rd., north of Ellie Dr,
Job #: 06004 Date: Wednesday, December 6, 2006
Town/City: Merrimack, NH Weather: clear, 46° F

1. Recorded Data

Northbound Southbound
Observation Speed Observation Speed Observation Speed Cbservation Speed
{mph) (mph) (mph) {mph)

1 36 21 47 1 35 21 a3

2 42 22 35 2 38 22 39

3 38 23 33 8 38 23 40

4 B 24 a8 4 40 24 38

5 38 25 39 5 40 25 38

6 35 : 26 35 6 42 26 37

7 33 27 35 7 39 27 43

8 36 g 28 40 8 36 28 43

9 44 .29 35 9 42 29 38
10 39 30 38 10 40 30 42
1 34 34 38 11 39 3 41
12 39 32 36 12 42 32 43
13 34 33 41 ! 13 38 33 41
14 39 34 3z 14 38 34 39
15 37 35 40 15 36 35 35
16 41 36 43 16 39 36 43
17 40 37 34 17 41 37 45
18 36 38 39 1 31 38 37
19 36 39 43 19 37 39 39 |
20 42 40 43 20 43 40 40 i

il. Statistical Summaries

Northbound Southbound

Observations = 40 vehicles Observations = 40 vehicles

High Speed = 47 mph High Speed = 45 mph

Low Speed = 32 mph Low Speed = 31 mph ;
Average Speed = 38 mph Average Speed = 39 mph

Median Speed = - 38 mph Median Speed = 39 mph

85th Percentile Speed = 42 mph 85th Percentile Speed = 42 mph

Posted Speed Limit = 30 mph Posted Speed Limit = 30 mph




A-LO

LV 80 t€

m

LET

L zot £ 0 £ 0 o FIYLOL
15 0% £ 6 B 0 0 0 0 o dELHIDAA
£F zz € T 8 T’ 0 1 0 ] YTERIAON
143 zz £ L 9 3 0 0 0 0 ' ¥EE01D0
£z £ET T Pl [ 0 0 0 0 1} JYAEWILAAS
LE 82 z 2zt L ‘0 0 0 0 0 Lsnony
13 12 2z 6T, ST T 0 1 0 ] Anne
g9z 61 s 5 12 ] ] 0 0 0 N
(14 6T T 1T 6 6 o o a 0 AW
S€ vz £ [ ] 1 4 1 0 0 II¥ay
LE Lz 4 14 9 [ 4 o 0 [ HO¥YW
19 114 s 91 Z1 o 0 Q 0 0 AdYNEEad
123 62 S £T ot o 0 0 0 0 AMYANYD
SINAAIDOY  ¥NI aag SETUNONT SLNIAIDOY PNI NI GEd 1¥4 434 DOY dd SEILITYLYA SINIAIDIY HLNOR
TYIOL ’ 5 TYLYd
HOOOYOESTIIH  : AINNOD MOVWINEAN  NMOL ULSYW a4 $O0Z/ST/0T *EIVO NOM £0  ‘BINGQ 714
LAY AWYWAAS STYIOL ATHINOW LNAQIDDY TANYSZ0AUADY
€L @9%d NOILYLEOdSNYHEL 40 INSWINVAST
JUIHSAWYH MEAR 40 ELVLS LOOHN

AOVINIEMIW



LS¥ DEE Sy LOT " z8 T 0 t 0 o IRLOL
£S £ L 2T 6 0 o 1] 0 4] ARAWIDEA
8¢ 6¢ 5 S v 0 0 0 0 ] YHHEWEAON
13 | 44 z 5, 6 0 0 0 0 0 Eict:(ehiule]
1€ 8T S €1 g 4] a 0 o 0 YIAWHLIES
£€ 6T T 61 £T 1] a a o 0 1snony
vE 9z 0 L 9 0 b a 0 0 A10r
9z zz 0 ] ¥ 0 g i} ] 0 AN
£% £EE 9 9 2 Q 0 0 0 0 AW
j&4 TT 3 4 A 0 a 0 0 o] 1I¥dY
St 1€ S i g 0 0 0 0 0 HOUVW
St £T s L L 0 0 o 0 0 AYYHEEA
LS 9% 9 9 g T 4 T 0 0 AUV L
SINIQIJOY  dNI oad SEIUNCNT SINIQIDIOY LRI CLNI gEd 1¥4 Qad DOV UHd SATLITYLYA SINEQAIDOY HINOW
TYLOL TEIYA
HONOIOESTIIH  :ALNOOD HOTWITHEIN 5 NMOL AELSYW ATId £00Z/S0/90 *ELYQ NOYE ZO rEING 8114

ADVYHIYUEN

At



08¥ 443 0s
£F 5 e €
9% (4 9
az er ¥
Ot e Z
Zt LT £
(a3 v €
ERd LT 9
Le 91 ¥
Tz £t £
s9 6% 9
09 ty 2
2g 6E 14
SINIGIDOY dANT oad
INLIOL
HONOMOESTTIH

SHINNLONI

FALNGCD

1448
It
o1
e,
L
1z
E
2
6
L
T
ST
»e

SINZQIDOVY [NI

HOVHTIETW

L=J =T = B = B8 = B = I« Y = B = B = I o BN = B = ]

NI THd

- NMOL

COO00CoO0O0Le oo

I¥d auEd

ALSYKW

oo CoCOoOOQOoOC

20¥ gag

13114

COHMOoCOH00COANCIN

SEILITYIVA

Z00Z/30/90

DO MO0 AD0DCOAMNOWM

SILNAAIDOY
LY
FHLYA NO¥

T0

ITYLOL
YFIWEIFT
YIHEWFAON

Jdd0L230
HHEWILIES
rsnony
AlOL

ciaintny

A
1I¥dY
HO¥YRH
A¥NNdAEa
AAVONY L

HLNOW

FEIVA 3TI4

ADVYHAIHHHEN

A\



aep puaHIPAI ST HHOIUNFIIID VSISAIVN YR

uoss1107) eay] win L 3y 15

UMD U(] 10 IO 86 JTUY B 1Y IS0 1]

uogsjoD) adimsaps g0
uoIsyIo]y v PYIM (L0
HOSHI0) uQ prar] wan L En 190

WOISI[eD WAn | 13T €0
Fugssug UM HOISIIUD 170
uIs|o)) pug 1Y Y

{uots1§1o:) 1u saa1Y2 A J0 3duy) opo) weLdeig DQ

aMOUAU[] 166

YO 86

SUOLPUO)) SIIAPY ON 1T
doj pue 23S 0]

oyq pus uiey 60

SPUlAY S5047) 1I2AIS R0

[Pragey Burmorg (Lg
Aoy 90

RS 50

MOUS 1pQ

_umsvw unﬁ

dpnoyy 7g

28I L)

JUIPIITY JO ALY J€ SUDINPUOT) IIYIEIAY 1A

uMOuNUs] 00

:}PGFI—-—H N6

S0 286

S 19209 0N - YR 19D

BO SHEI NS e (50
uQ SIAT 1308 - Rl RO
Asuq g0

umeq 120

wAufeq 110

JUIPIITY Jo Ll Je uogpuo)) SupyBiy gy

umounun 66 suqad 90 g ; moug 1gg
1Mp0 86 Appuiy S . 1AL SZ0
O /18n(] / pues L0 EEl a4 1] A1Q 19

uMOUNET] G0
umouyu(] 66
YO 86

AR [ [DARLS) 95007 (G

wMMIU) 0
UMOUNU[] 56
PO g6

umomiur) g
UAMOUNUY (66
FA0QY 3P JO FUON Ip(

WMOUNU(Y 166

2O 186
K py $5200% 1o Aeadarig (50

JSAIARI] 1% 2440 190
IpEAY) PUE JAARD) G0
[3A0 PUR BAIRD) TpQ  — [9ADT pue JgBens :1p

Aeaproy Jo uoyipuol) dvjmg D§
SAAP[ROYS DS / MO 5[}
U0y D
sdwing / sajpoy / sIny 170
LRI
uoyipue)) PEoy 0
ISR I IS tep
apes) pus 3gdieng 7o
Juswadgy proy v
Bassea) peoagrey g0
JruBUU Ly Lpuy) Aemproy i7(

uoLINISU0)) J3pu[] Aemproy o

533M3¥2,{ ATMPEOY |RUOYIPPY

)
o

agyea ) Aeay [ PYOY PIPIAIPUL (0

paprat Ajtedisiyd JoN g0
AeamyBrH papraq Q70
EILEENBIITY e 11

BYO Be

j07 dunjaeg v uy g
Aemaarni(q e uf 60
wioog /vz¥d 0L 8¢
Asejoy ; dwey :1p

JWEN] NS ..wﬂt.unm._ub:_” CLAMULS INT

SN JI241S U0 PILINIIQ CLRAULS NO

AUON] / UMOBHU[]

L U]

adoisapig / 4203

ssed1aaQ

2IAD(] BULSSOLT) proajuy
23japy] unpae ] 7 juBIpAE] 016f
q.anl)y /g / psnunpirequsy
[¥MPUITL £ 142407

RELET PR NE T |

umewjuf
LY

AMHO / 1gouisoug
padofy / 9134]) (epag
jiodsuBl ] WL ANYIA S0J01N
uotsa{dxyg

yppaep

UOISIINGUS

Ay

(21494 93U T} 1S

sacin{uf wepysapag jo qunyN dJ
SIUEIL] UIRISIPI JO AIQUINN HJ

\yuopy Jo Aegd qql
JUIPLIY IO uopy TN

ufisoq proy (QH

npoys puokag Aumpuoy 30O
UBIPI] 7 1IPIA0YS uo Avmpey HO
§5902 ARAVIALI(] 1€ peeYy 2Y) Buojy

peoyf 3y Juopy
PIREAY UOYISIIIUL
ueISIAUL IY

90
'S0
B4
€0
0
‘10

JUIAT] [RJWIBE] $SA1 Jo BonEdO] g

apnoy duydassapuf

‘BLUNE
g Juyasou] woup uoyaz q
132.38 Buyassaagu wedy sauepsiq I1SId

ueIpIA (01
00 1atd /dpg (60
‘86 [i#a / Buipping 8o
gA | UL LD
91 20 31329¢Y 7 auospdaja), 190
151 o g 1By sy
R HOHSN) S p
3 pey paenn o
71 150, v 179
HY (eudig ogjua L [0
ERIESTAREEEi (o)

winpidA0 [f

66 1990qQ paxig 201
86 13(qQ YO 160
61 122090 Buyjiey jo umosy ], gy
81 jEunuy L)
il ueLsapIf (90
91 IS4 150
€1 UL prOLILY
¥l MY A A0 pMLE] €D
1] WeLpYA TSSOy IPRI[IA L0)01Y STH
10

g d RN 2030 SH)O

Jusppay jo addy AL

PIADAN] SINYIA JO BDQUINY A

JUIPIIDY JO NIIAN JO AuQ A

QWA

ANTOAT T LNHAIDDY

aynoy uQ PAANNG HLUNO

'S0

saunfuy pupe, |
snyEIed [Bol M

QUIRN L] JEIPIIY 'SOA 35D
JUAPIY JO IBIR THA

ASYIHA

A\



169 :3O¥d 1¥0d3H ¢ tEOYA NMOL HONO®OESTIIH  : ALNNOD AIGHTHEIN MOL HISYIW Z0/90/90 181v¥g NNN 0 f3Lwd E714

LY04EY VIVQ NOILWDQT INIGIDDW TLN¥ET0HaDY
NOLLYLE0dSNYdL 40 LNIWL¥YdAd
HEIHSIWYH MAN 40 3IIVLS LOUHN
063 :Zovd 1¥od3d ¢ FADYd AMOL HONOUOBSTIIH  *ALNOOD AOVHATHAEW * NMOL YLSTW Z20/30/80 :HEIvVQ NOY 10 51 8114
§6 T0 920 20 IO €0 KO €0 TO HIATY HDYY M d/SL a8 gHOoJaHEd oo 10 ¢ gaM LO/E€0 ZOO8OOLO
86 0 TIC €0 10 ¥0 B0 €0 £0 a¥oy gquo4ddadg M d/00E a¥oy NvIg LT 0T T NOW S0/€0 060TITOTO
86-T0 T0 TO I¢ 10 B0 £0 %0 0¥ 8MYT J1S008Yd s 3/0s8 avoy Nviag 00 T0 2 NOW 90/80 O®B¥ZOTO
B6 I0 10 TO TC TO KO £0 £0 ad @MV JISO0EVY N f/0Z¢T ay NY3d LE DT T NS BT/IT BEZSEOTOQ
86 10 00 TO 00 DO 00 50 860 HN 40 XNvE 00 €0 2 I¥84 €T/L0 TEBTIZOTO
T0 20 TO TO TO %0 $0 £0 €0 NOY LNWSYEHE N a/o0t dd JFATEADOVE 00 T0 T T I¥d TE/80 66E9ZOT0
86 10 10 10 T0 SO %0 €0 TIC AAI¥A JNOWAYH a 4&/1 avoy ABATH HOvH 00 IO Z 13 1¥S 60/90 ZEOLTIOIO
86 1G 10 10 IO %0 %0 £0 €0 ad aNOd ONT¥dS N d4/00€ Yy ¥IAIY HOvd 00 LO T I¥d 60/TT PELZEQTO
B6 PO TO £0 B6 SO ®0 €0 IO aYod HAATH LY a¥ AAATH AOVE 00 T0 2 Z NOW SO/Z0 TOES00TO
86 I0 10 ID T0 €0 ¥0 €0 EQ AnTdq SEHTIH 1Y a¥ UIAIY MNOWH o0 Te 2 T adm 01/t0 TSBZODOIO
86 TI0 ¥9 Z0 TO SO w0 €0 £ NOY LNYSVEHG $ 4/01 Q¥ UBATH MDVH 00 ¢0 T NAS 60/ZT 66TSECTYO
86 10 T0 20 10 ¥0 0 £0 €0 dNYT H0TD AWINAOD S 4/00S J¥ JFIATH ADvE 86 0T 0O NHL SE/Z0 OLESOCQTO
86 TO T0 TC TO vO %0 £0 10 JA G'TETaM00Hd I U4 d3nI¥ xovd 0a TO Z € L¥S €Z/9C¢ 92202010
86 T0 PO TO IO SO $0 €0 £0 L8 INOWTHd Q¥ ¥IATIH HDOVL 00 TT 1 E NHL 8Z/90 0ZTOZOIO
86 %0 T0 €0 €0 PO %0 £0 €0 ¥ WIALYNOYE &€ IV QY ¥EATY XOvd 00 TO € Idd GE/€0 LLTITTOTO
86 T0 00 TC¢ 00 00 0D £0C 86 ay E@¥YT DIS00dve qQd DIsooavd 00 T8 ¢ dNL LT/E0 BEBE00TO
B6 2O 00 €0 00 00 00 €0 €0 T Yuv¥D.0 M d/051 av¥od #@dYT DIsoodvwd Q0 LO T 0©qQ4 NOS SZ/11 LPISEOTQ
B6 T0 TO TO IO TO ¥0 €0 €Q G AN I00O0M a4 d4/08BET Q¥ FANT 21s008vH 00 TC 2 dq#Em TZ/TT BPZSEOTO
86 TO 10 TO I0 %0 PO 20 10O 4a NMYHWYWOL Iy Tg¥ EANT DIS00EVd 00 TO T T NCW L0/S0 £LESTOTO
86 %0 10 €0 86 ZO PO €0 SO INTYA YHYDO M A/950T dQd F¥¥T JI15009vd t0 0T T Tdd OE/E0 BLTITTIOIO
PO IO 90 TID I0 TO PO £0 10 qd ¥ddnr v © dd 9MYT DIsoogvd 0C IO € Idd 6T/TT SETSEQTO
86 TO 10 10 10 10 %0 £0 10 A EONFHONIAIANT I ay 9¥¥YT DIs0049vd 00 TO © T T¥d ZZ/90 €2Z0Z0TO
86 26 TO TIC 10 T0 %O €0 £O d¥AL SAISTITH Jy dx9T DIscogyd 00 TD 2 B ZT/S0 OEOLTOTQ
80 PO TI0 €0 IO SO ¥O £0 €0 ¥d QOOMNE'ID LY d¥ @xv1 DIScodvd 00 TI0 € aam TE/T0 €8TFCOTO
86 TO0 90 TCU TO PO ¥0 £Q £0 Nvag M d/00€E ay @AYT DdIsoodvd 00 TT T I¥S BO/ZT £ZESEOQTO
10 TO T¢ 10 10 90 vO €0 €0 w0y IBWYE & ¥ 3NVT DIsoodvd 00 10 2 1¥S L0/L0 TBZOZOTO
86 Z0 10 Z0 IO v0 ®¥0 f£0 2O 4d AANENYG ¥ Qi @¥¥T 21500gvd 00 10 2 T 0L TZ/50 PSEYTOTO €—
10 20 10 TO 10 %0 KO £0 €0 M 4/05 Iy E¥YT DIsocgvd 00 10 2 NOW ¥0/90 Q8ESTOIO
EQ0 20 10 TO T0 TI0 pO €0 10 VA TAHYD0 LY a¥ 3EMY¥T 2Isodagvs 00 10 2 d0i. ¥0/60 SIPOTOLO
86 T0 0 TD Y0 SO BO 20 £0 ay¥ I0dI¥9 SNEAAvES 2 4/00¢€ av0y LSUTHWY 00 40 T NOW 6Z/T0 T18Z00T0
86 ¥0 10 €0 10 £0 ¥O £0 SO ASAOHONILIAR o AvOod LSHIHWY 90 0T T Idd 61/10 €£98200T0
86 PC TO €0 T0 BO $0 £0 ¥O avod a3 Lsan A4 WOY LSYTHWY Q0 10 2 NOW S0/Z0 €2EZHF0OTQ
86 ¥0 TQ0 €0 BE 50 $O €D €0 LIFYLS S50uD d/000t YOy LSUAHWY 30 0T 1T NS 60/ZT £BZSEQIO
L0 PO I0 £0 86 S0 vO €0 £0 L1IYJLs £904D - 4 a/00z Jv0y LS¥EHKWY 00 10 2 I¥dd 0E/€0 ¥BLLIIQIO
LD PG TO EO TO TO ®¥O ED £0 M d/09 YO 1SHEHKV 00 10 2 T84 6Z/£0 SBITIOIO
20 IM LT DS 0D W 4¥ Q¥ 34 LHEYLIS LNI FL¥NI 4 LSIg LIEYIS NO FI¥N0 SO AL A Id ¥4 I N A¥d QC/KWKW HASYDHA
069 :H9vd L¥043y ¢ I0Yd NWOL HOOMOESTTIIH ALNAOD AIYWNTUEER  NMOL YISV Z0/20/90 :3aLva NO¥ TO0 *3I¥d 3714
LYO4EN YIYA NCILVDOT INAAIDDY TLNYd TO¥ADY

NOTLVLYOJSNVEL J0 LNEWIYY3ZQ

la@ot

AH



19T

0 T0
26 10
g6 10
86 10
86 £0
10 20
86 TC¢
26. €0
86 TO
86 10
Be Z0
86 10
=1 ]
86 %0
g6 10
86 TO
86 20
26 10
86 10
24 IM
669

869

80 ®0
86 10
80 1O
86 €0
B6 TO
L0 ¥O
86 ¥O0
86 T0
86 10
86 €0
86 10
86 10
86 20
10 10
86 ©0
10 10
46 10
86 20
86 10

00 TO
10 10
T0 10
10 10
10 Z0
To 10
00 TO
S0 ZO
10 20
Ta 10
T0 10
vo 10
10 10
10 €0
10 10
£0 10
00 10
50 ¥0
10 10
11 2§
HOVE
199v¥d
T0 €0
0 10
oo TO
00 10
10 1O
w €0
To €0
€0 10
a0 1e
10 2o
00 1O
00 TO
T0 20
00 ¥0
10 €0
10 10
T0 T

10 Zo
T0 10

00 00
e T
T0 1O
10 10
18 s0
T8¢ zQ
o0 oeC
0 90
0 €0
¢ 80
10 10
0 50
T0 10
86 %0
10 10
10 TO
o 00
S0 ®0
0 10
Q3 T
LAY0day
LHOLEA
T0 ¥0
T0 10
00 o0
ag 00
10 ZOo
86 v0
T0 90
T0 0
T0 TO
10 10
00 o0
00 00
10 TO
00 00
16 s
0 TO
o 10
0 1C
0 sG

0o
v
¥o
¥C

j4Y
¥0
43¢
¥0
£0

vo
0
0
b0
0

4V
j:43)
co
k0
| 2Y)

ad

0
¥o
Q0
0o
0

(44
0
44]
vo
¥0

aq

v
[0]¢]
B0

ro
7
0
70

£0
86
S0
86

(4]
0

€0
jaes

€0
£D
3]
€0
t0

£0
£0
€0
€0

ad
T

ot

to
to
EQ
€0
ED

£0
%0
to
£0
€0

EO
S0
-1
€0
£0

18w3 ¥I0T ALY
WZ¥Id JIY~HELIY
101/4 giv JLIY
T/¢ NNI AONFAISIY

TAY AVOUTIVY
NOd LNYSVYIHA
1/d 0S AINHIINNAG
avod FIISvad
ayod =37ISvad

dyCH IATSVYAG
qd Jansvad
4918v3d

GYod NOS¥Y3d
Y0¥ NHLLYd

avoyd NILLYd
dd ONYTAEYS

¥qaq FO%d
R qooTE JI0
FATHA YEYDO

IHIYIS RO
HOWWIIEEW NMMOL

Ld0dHEd Yi¥d NOILWDOT INIQIOOW

HATHSAWYH #HN 40 ALYLS

10 QA1 TYLNINILNOD Iy

0T AMH M Q M A/SL
ot N d4/0§
01 AMH 9HLSEEM a M 4/00¢€
10 AMH ¥3ISdam d ha's

(4] ay¥ ¥daIy ¥ovd M d/0¢21
0T

€0 qaY YNIUT s a/o00¢
10 IAY ¥NHJ Iy

10 dAY ¥NEQ IN

£0 a¥ LSYIHWY g

50 WA THLOYD g 4/05
50 -

50 NIATYM S 4/0S
£0 FALIA. THAVD $ 4/0851
£0 AVM ONITTAWNC had

£0 ad 49vd aMoa 4/0%
£0 ad TTIH NOSTINM N 4/08T
10 Q¥ =¥ DIS00vd S 4/009
34 1ZF¥IS INI FIMNI a  LSId
TEOYE NMOL  HONOWOHSTIIH ! ALRNOD
IEOYA NMCL  HONOMCHSTIIH P ALNAOCS

€0 qE EIHYT DISO0dVE § 4/0ST
£0 ay XY DISODEVE 5 a/00¢z
10

£0

<0 LIZYLE LAOEORVH . N &/00T
10 QY LNIDUYS WD 1

£0 ay AE7evEd s a/o0z
£0 a¥ HIE0aN¥d 1Y

£0 a¥Oy WIHINED hA'4

to d¥ YIHLNAD A

PO A¥NO ONILIIWANHAW BZ# iy

ot AME HILSEEM TAINVI M A/0S
ot Ha THEH0 T 3/00T
€0 a¥ NeILsandoMW hA 4

£0 dE HITAMOQVEKW S &/05¢2
66 qd EXVT DISO0HYE

0 a¥ @X¥l DIsoosvd Iy

10 v

£0 HACD NO¥TH N 4/001

AOUWIAYIW * NMOL
HATIHA WHVYDO
ya Wavodo

HATHA YEYD.0
HATHA YHEVD.0
LATYLS MOLMEN

a¥ ADOMILWN
ad AOODITIYN
Q¥ MOODTIWN
0¥ MOODILNN
ay MO0DILIWR

HAIYG ONILATWAUYTW
T0°d ADVHINYENW
107T1/d SH MIVIWIANIW
Cd FSAOHONILAEW

ad NOTILSANDIK

NOILSANOIW
LAZELS NIVMIIOW
¥q g2aI1y¥ HT4¥M
1S ¥HLSHHONWW

e]¥]
00
oc
oc

GO
o0
oC
80
co

o0
TC
a0
SG
€1

0o
00
co
LO
shs]

HL¥NO 50
HLGVYW

HLSYH

Q0
Q0
a0

86

o0
Q0
20

aa

a0
Qo
09
Q0
00

00
00
00
Lo

10
T0
9
€0

10
18]
ju]
at
10

134
0T
o
ot
ot

AL

10
10
T0
10
0T

86
10
10
10
TO

10
o
1o
[ 3

cad 134
198
[HL

etalid

RG]
-

HOKW
Mns
Iud
T IV¥8
1384

oad

NN

INS
T NOW
Iad
ity
NOW

HrH A AN

LYS
T NHL
asm
Z NCKH
NOW

odad

™m o~ 0N

N Id N3 I M AWd
z0/90/90 ‘Hlvad nNOd

z0/9%0/90 EI¥A NOE
Iad
azm
AL
Iy¥d
Nas

oad
Qad

NN RN

NOKW
pa-£1
205
Iud
NOS

™ N
~

Qodd
cad

T84
aim
NHL
a0L
NOW

cQad

oL N NN

THd
0L

NN

T qam

BT/e1
¥T/%0
81/60
ET/30

11/320
z1/80
21/0T
10/60
60/20

£E0/20
SO/1TT
91/€0
TeiOT
ST/T0

£€z/90
€2/80
v0/L0
oL/eT
Zo/%0

ad/ Wi

8BVBEQTIO
TTCETOTO
BZ56C01Q
LEQLIOTO

SgQLTIOTC
0€8¥ZOTO
24262010
¥¥LSTOTO
DELSOOTO

6TZ00T0
8ELZEOTO
Z60TTOTO
£L9ZEOTO
8EBZO0TO

GEZ0ZOTO
¥Tv9Z0T0
FLLETOTO
L9TSEOTO
981TTIOIQ

HSYIUA

T0 dElva AL
TLREET0HaDY
ROILYLYO4SNYEL J0 LINIWIMYAHT

LOQHN

I¢ :HEI¥G 4114

6T/E0
8T/F0
ST/s¢
z0/20
PO/TT

LT/
60/5£0
oz/1t
2T/ 10
¥Z/90

S0/0T
8z/11
sT/e0
Le/t0
SI/T0

¥1/60
6T/30
62/1T
zZ/80

BLTTTOTCO

‘PEPETOTO

LLLBTIOTO
Z18Z00T0
L99ZEOTO

6108EQTC
EZ0OBOOTO
ZZTO00TQ
09820010
72207010

35T6ZOT0
80CSEOTO
LZTLSOQTO
92960010
SG8Z00T0

02562010 &
8€202010
98ZSEOTO
ZEBBZOTO

. PAs



goal

£69

2685
86 TG
g6 €0
10 TO
10 10
T0 10
86 ZO
BE 10
86 10
86 20
86 T0
86 T0
86 20
86 ®¥O
86 30
g6 10
86 10
80 €0
¥0 1C
86 Z0
86 TO
86 20
86 O
86 10
BG ¥0O
86 10
10 €O
86 O
86 FO
86 10
96 Q1
86 t0
86 Z0
BE TO
86 10
86 TO

rAONd
‘3ovd
10 TG
T0 20
30 1O
00 1O
00 TO
T8 10
10 0
10 10
10 £0
10 TO
10 10
90 €0
10 t0
00 €0
TO0 L0
0 %0
10 zo
T0 TO
10 10
0 10
T0 €0
0 10
T0 €0
¥0 t0
50 10
10 20
£0 TO
¥o o
0 10
TQ 20
00 2o
19 To
10 te
20 10
i0 10

30 1M &1 DS

2693

*ADYd

L¥0d3y

LHOIaY

I8 10 %0 €0
10 %0 66 £0
10 S0 %0 2o
00 00 00 2o
00 00 00 €0
0 T0 0 EO
1¢ TO 66 20
E0 TO %0 f0O
10 ¥0 %0 t0O
10 TO w0 €0
T0 20 %0 €O
0 £0 ¥0 £O
0 10 %0 €0
00 0C 00 656
TO 20 v0 ZTO
¢ €0 #0 €0
10 ¥0 ¥Q ZO
10 €0 %0 £0
10 10 %0 €0
10 T0 v0 €0
0 ¥0 »0 ZO
10 %0 %0 €0
T0 s0 %0 €U
[0 SO0 %0 foO
10 S0 ¥0 €0
10 20 66 €O
¢ %0 vO £D
T0 10 O €0
10 T0 w0 Z0
T0 30 pvO €0
00 00 00 €0
T0 S0 PO €0
10 10 w0 £0
10 €0 p0O fO
10 %0 p0 €0
00 ¥ a¥ ay
LAO0dFTY

HLSYH

HLSYK

00
00
00
o0
00

GO
oo
oo
20
Lafe]

Qo
00
1t
e
L0

L0
Q0
a0
a0
Qo

86
L1
L0
00
L0

00
0a
Qd
414
00

00
90
00
00
Qo0

LHFHLS NO HLiNOQ SO

‘HOYd NMOL HONOHOESTIIH  : ALNOOD HOVWINNZW * NMOL
1Y¥0d3¥ ¥IVI NOILWYDOT LNHUINDOY
NOIZVIMOdSNYEL 40 LNSWLYVYATQ
AUTHSAWYH MEN 40 BIW1S

13D¥d NMOL  HOAONCHSTITH  : ALNAQD MOYWINHEW :NMOL
10 dAY ONITIOD v NT MOaVIWEDNY
ED (ONT) NT YONIEE LT HNYT YaNIHdg
20 ¥I0T IV avoy 1S0d NCISOH
[4¢] ¥10T IV a¥oy 1504 NOLSCH
£0 10T N 4/001 a¥oy 1S04 NOLSOH
€0  Qg¥ IOATHA SNNFAVES N d/0€8T aY0¥ 150d NOILSOH
T0 0¥ F20I¥d SNIENYAES I¥ G¥ 150d NOLSod
zo NYHSLAVUD IV 1804 NHOLSOH
£0 avod vd4dor q 4/00T Yoy ayoaqId
20 avod SIAVA hA's [si-(oT- Wartlo X luic:t
£0 avoy Nvam YoM q¥oaazd
T0 a¥ gyoAQda
€0 a¥ NOLSaM 3 4/Q8€T ay pvag
0 ) ¥4 NODYEd
£0 ¥4 IEIINO0EE N d/S5p avoy $EAIN MOve
20 avoy¥ ¥9AIY Nove
Z0 18 TIAHOLIN N d/se ad @¥¥l 0I1s0davs
10 — ¥ ¥ddor Ly Q¥ EA¥T D180V
10 a¥0oy - ¥ddor Tavod w1 2Isoogvd
To HO aNeaooH LY qd g¥vI Sisocave
€0 AAINT YOSANIM q d/009 © 0¥ @MY 2I1s008vd
£0 ¥ YOSANIM - Ly G¥ BAVT DIS0ogvd
£0 HOSANIM S d/00¢ QY @Y1 2IS008vd
£0 YT 21I5008YE S d/002 ay IV 2Is0oavd
T0  a¥ 3MYT JISO0SEYE S N /02 ay @¥YI DIsoogvd
£ NT 503 3 4/00¢€ Q¥ MV 3IsS008vd
10 NOIASIODINW 1Y ¥ gyv1 JIS00HYH
€0 d0 ENOLSAIVK LY ad 3MY¥T DISO0HYHE
10 avoy vadop v a¥ 43V DISC0HYE
0 aA¥od vdd4or A S QY FAwT DIsScoavd
£0 FAI¥G VIISSED a 3/001 ad @Y1 DIsoosvd
£0 ad Nvas § 3/00¢ aa =391 JDIS00EYE
€0 gy Nyag M 3/09 ad 3¥¥T DISO0EYE
£0 d¥ 3¥¥1 DIS00EYEH
£0 @ =AYT 2IS00avd
qa LIAYLS LNI HI¥NI Q@  LSIia

‘EDYE NMOL  HONOWOLSTIIH  :ALNAOD MOYWINAEW : NMOL

LHOdEY ¥1¥d NOILY2OT INTAIDOY
NOILYLYO4SNYEL 40 INAWLEYJHQ

HLSVNW

to
€0
o
To

T0
10
10
01
10

T0
10
ot
£0

ot
10
10
To
50

0T
ot
01
19
01

10
10
10
10
o

Lo
™

T
|8

Lo
10

AL

€0/50/90 :3Llva NOd

£0/50/90 ‘TLva NOA
1¥sS
NOW
azm
NAS
144

™ NNy

0dd
0dd

™~

1 idd
LY
anL
NOW
I¥4a

MNoH NN

hA-4
aam
Ny
AHL
T NOW

oad

N AN
~

Ivs
agm
RA 45
NOH
T NOW

NN A

odad

N A
g
vl

DHL
¥4
agam
fIHL
NOW

0N NN

I¥S
Z qdm
201
T JI¥S
aam

LA B B B ]

A Id X2 I N
£E0/50/90

AYQ
TELYT NOY

20 EAI¥G 37I4
TINEATOHADY

LOGHN

£0 ELvd 3714

SZT/50
Z0/60
QZ/1T
EO/TT
BO/TL

6T/L0
9t/zo
TZ/50
LO/10
TZ/90

62/30
LT/IT
ZT/Z1
1z/zo
y1/T0

Zn/zo
Z1/50
T0/%0
LZ/50
10/10

ET/T0
60/01
oeZ/10
0Z/t0
sz/z0

62/80
£T/21
0z/€0
£2/60
6E/%0

vL/zt
TI/21
£0/2T
ZO/TT
L0/80

aa/mwW

DELvTOTO
P6LRFZOTZO
£T8ZEQZ0
8TE0EQZO
BEGTEOZO

6ESTZOZO
PSLS0OZO
6ZTPTATO
LECTO0ZO
TL®BIGCO

BL¥BTOZO
Z0L®PE0ZO
LLoLEOCO
6TTVOCZO
¥ZEI00Z0

Z¥BL00Z0
S9Z4T0Z0
SEZLICZO
LZTHTOZO
625TZ0T0

0tETo0ZD
60008020
LFBEOOZO
SL6LDOZOD
£I¥90020

G0Z¥Pe0Z0
890LE0T0 &—
£6680020
SELPTOZD
P2ZZT0C0

0TIEPEOCO
eLOLEQZO
Z80LEDZO
TESTEDQZQ
ZESTTOLZO

A8YI2dA

20 :dLvg 3TId
TINAIT0HADY

Al



00t

£EL

TEL
86 B0
¥0 ¥Q
10. 10
86 10
86 10
86 10
0 10
20 10
86 10
96 ¥0
86 10
86 v0
PO TO
i 10
g6 10
E0 £0
86 TO
¥0 10
86 1¢
ge Z0
86 10
86 20
ge 10
86 10
10 TO
#0 IO
86 TO
tQ 10
10 20
86 O
£t0 TO
86 TO
¢ 2ZC
T0 66
86 10
24 IM
ZEL

FADv4a

1 90Y4
10 €0
10 €0
10 10
10 To
10 10
%0 TO
0 10
€0 10
™0 10
10 €0
10 Te
¥0 €0
10 T0
10 10
o T0
10 20
e To
10 TO
10 10
10 TO
v0 TG
0 10
¥0 TO
0c To
0 TO
B0 TO
10 to
10 10
10 20
10 €0
10 10
0 10
0o 20
00 66
10 1O
17 08
Hatal'ss

¥o
vo
0
Ve
PO

1Y
70
0
v0

vo

Vo
vo
%0
o
¥0

vo
44
1 4Y]
£0
0

¥o
¥0
vo
oo
i4Y]

#0
%0
¥0
¥0
14

PO
66
00
o)

130434
1¥043%
10 S0
86 <0
Q0 1O
10 1O
10 Z0
10 20
10 20
10 T0
T0 20
10 TC
0 IO
10 50
10 10
10 2O
10 10
10 TO
10 ¢0
18 10
T0 €0
i0 ®0
10 ZO
0 ¥O0
10 ED
00 00
T0 10
I0 10
0 %0
T0 I0
T0 50
0 20
¢ 90
To €0
0c 00
00 00
10 1IC

20

€

z

£0
20
<0
£0
zo

£0
0
€0
€0
eC

€0
£0
€0

50

to
£0
£0
to
z0

0D ¥ 49 a¥

LHOdHY

4

iBOY¥d NMOL HDOCWOESTIIH  *ALNOOD FAOYWIUHTW -NMOL
L¥0Od3yd ¥I¥d NOILWOO0T LNIAIZDY
NOTLLYIROdSNYEL 40 LNEWEITAHA
HYIHSAWYH M3EN 40 ELVYILS
-d9Yd NMOL HONOYMOESTTIH  F ALNOOD ADVWIEYAW ° NMOL
€0 ¥a TITIASIND 3 43/0068 ay ayodaaqdg
z0 (G90y nvag LY qQ¥ quoddasg
€0 ayd ¥3AIY AOvd d 4/00T ¥ qy04adsy
T0 ay ¥EAIY A0V ¥ qdoadEyg
10 0¥ ¥EAIY 2OvE Y TJd Jd040d3g
z0 ¥ ¥YIATY AOUE q Q¥ q¥0JIa3I"
10 O3 YEAIE NOVd LY 4y qoJgayEg
¥O 18 AETHIND HN 40 ANVE
10 FATHA GNOWAYYE LY a¥Od ¥EAIY AOVE
£0 a¥ anod ONT¥dS N 2/005% Q¥ ¥EATY MOVH
10 YA AYMAIVD Ly ¥ ganTyd Movd
£0 LS TTEHDLIW S 4/0s¢ qQuod YT DIS008vd
o a¥od TIIH ¥d40r0 v ay¥oy 9¥YT DIS00EYE
EQ0 SYd¥EAQ M4ANIL LLIUINI Ly qyoy BXVYI DIsS00HvE
LAY YU ANYTITOOM M /52 qy¥ HE3VT DISO0EYY
10 15 “IOQHOS LY ad g9Vl 2I15008vH
FO da ZSOoU 9 4/00S ad FANT DIS008YH
10 ~ ¥d YY¥R0 Y ad FAVT 31s5008vd
€0 T YAUO. O M gy ®EdYT D1S008vE
£0 NOILSEN0IW T 2/00C M #XVT J1500dvg
10 NIVMTION ¥ - ¥ gX¥T DIs00HVd
€0 ay 9EaIs - LY Q¥ EXYT 2Is008vd
E0 SvddIA0 dMdl ILLIEIAT LY a¥d 4¥¥T J18008vd
Z0 T dII¥HE0D LY T¥ INWT DISCO8YH
1Y M/Q DIsoodgvd PET i¥ Q¥ IAVT D15008vYH
10 ¥A AYVd HATLADEXE I¥ Q¥ SLUFHWY
£0 1S LS¥EHNY
10 LIFIELS KATEIED 1Y A¥0Y LSHUEHWY
€0 ay d494I¥"g SNAEAES 3 4/0SY Yy LSHIHWY
50 Sa¥ NOSYW/d315vdd wh Y LSWHHWY
10 4A1SYAd 1Y ad LSYHHWY
C LS ATEEYD v a¥d LSUTHWY
19 TAIEA ¥YYd FIAIINOEXA I ayd LSUFHWY
66 uG DBXF 1Y g LE¥THWY
£a QY IS¥AHWY ¥2Z LY ay IS¥FHWY
g4 LI¥IULS LNI HIYNI d LSTa LAEELS NO
1399d NMOL HONO¥OHSTIIH  F ALNOOD ADYHIYEAW * NMOL

LAO4EY WI¥d NOILYDO0T LNEOIDOW
NOILY.LAOASNYEL 40 LNIWLUYAAd

VLSV

ULSYW

tco
oo
00
00
o]}

a0
(Y
0g
co
90

090
0o
cQ
41}
Qo

00
oo
00
00
oo

oo
L0
00
og
86

00
[+]4]
Q0
a0
¥l

0g
aQ
o0
40
L0

FLENO S0
YLK

TC
Ta
10
10
10

10

10
10
aT

T0

0
10
10

TO
To
10
T

50
ot
114
TO0
ot

10
10

T0
a1t

#0/ST/0T 1ELYO NAY £0 :glvd 9714
TLREATOUADV
LOGHN
$0/ST/CT f41¥d NOE E0 RILYQ FMld
z NS SO/T0 £00EO00EQ
z anl ZO/TT BLEGEQEQ
T NOW vZ/TT €v9LE0LO
€ I¥S £1/60 €LGBTOED
z I3 asM €1/80 ¥ES9ZOED
z T Id4 0E£/50 9Z6BIOED
4 4nL IT/Z20 ELS900E0
4 fiHL 02/20 €95900€0
z z AHL 0T/0T B6SPECLQ
T T 194 €0/10 LIOEOOLO
z Enl 82/10 S68900€0
4 4 OBL £T/€0 8LISTOEC
z T JI¥S ZT/L0 EELEZOEQ
z dEM e0/2Z1 BZLBEOCED
z 184 SZT/¥0 ESBBICED
z 1vs 2z/20 L55800¢€0C
4 T gL 0€/60 ¥09ZELEC
z I¥d TT/Z0 BSSBOOED
z 1 Idd £E0/0T S69EEQ0EQ
T EOL S0/80 SZ09ZOT0&
z NHL 891/60 SLTBZOELO
T 1 NOW 52/80 'BLSBEQEQ
b 4 ¥4 PO/LO TELEZOED
£ 0ag 4L ¢1/80 TLLZZOED
T NOWA BZ/L0 SLE6¥ZOEQD
4 T I¥S 92/L0 VLEVEODEO
T INS 61/%0 0BBYLOCO
z NHL CE/OT LSBSEOED
[4 4Nl 80/%0 E€OLFTICED
T ' I¥Z LO/E0 LZE90OED
il 184 LT/T10 »ESOC0E0
z NOW 6Z/%1 9ZKGEOLO
z 0a4d 1¥S TO/€0 Z65500E0
z oad NNS 91/20 DE€9Z00E0
T r End 9Z/80 I¥S9TOED
A Id N4 I A AY¥dD CQA/WR  ASYDHUR
BO/ST/0T :ELIYQ NOY £0 HING F'1X4
TLNEA TORADY

AT




‘sydes6 paysene seg

S3IA paysyes juelepn ON paysnes jueLepn ON PBYSHES JUBLIRAA ON P3lsies JUBLEM
L painbay sinoy T pasinbay sinay g paiinbay sinoH g painbay sinoy
L paysnes sinop z paiJsies sINoH L paysnes sinon G palsnes sinNop
Q SAMVA  SIIYVA 0 SAMVA - S3AIYVYA 0 0L SZ8 L (814 0sE 281 Sev -9
‘0 S3YA  SIHYA b S3HVYA S3IHYA 0 0L T4 3 Ol 0sg gal {44 96
0 SAHYA  SAIHYA 0 SAHEYA S3IMYA 0 874 gzs L orl 0se 481 B65¢E St
0 SIYVYA  SIAiyvAa 0 SIHUVA S3HYA 0 0L GZS b ¢1 4" 0s¢ il GSE e
0 SIUVYA  SAMvA 0 SARVA RERLAW 0 0L gzs 0 ol 0se G591 FAST4 £-2
0] SIANVA  SIiYvn Q S3HVA SARVYA 0 0L SZs 0 orl 0se 201 161 R
v} SIUVA  SHI™YA 0 S3IYVYA SAHVA 0 04 Ges 0 oyl 0s€g v S61 Al
0 SIMYVYA  S3IYvNn Q SAIHYA S3AAVA 0] 0L Ges 0 Orl 05¢ L iLL Zh-il
0 S3HVA  STHvA 0 S3VA SAVYA 0 0L T4 0 ovt 0s¢ 8 21 L1-01L
0 SIUVA  SaAHYA 0 S3IYYA SINVA 0 473 528 4] vl 0s¢e 9 ovZ 01-6
0 SIKYA  S3iHvA 0 S3IYVYA SIHVYA 0 0L GES 0 ort 0s¢ 4] LTy 6-8
b SIHYA  SIRVA 1 S3™VA SIHYA 8 04 S¢S I orl 0se 8L 499 8-4
0 SII™VYA _ SIIHVYA 0 S3A™YAN SAYA 0 04 ges 0 [0):4" 0S¢ 5L ZLE £-9
paysies  rouly 1olepy pausneg Joupy Joleny paysneg  soupy Jofepy pausnes Jouy 1olep Jourp olepy ETNTS
[ X INvauvm ] o LNVRHVM (%07) 81 INVNYYM (%02 v INVHYM (wuow abeiany)
SSWN|OA DiyelL 9007

HOVO¥JdY HONIW SANVT Z / HOVOXddY NOrvIN INYT |
FHIHSANYH MAN MDOYINIRINIW
SNV LLINNIE INITIAVA ? OvVOd NOLLSINDOW LY avoy IMv1 21ISC0oavs ‘10090 - SISATVNY SINVHEYM TYNDIS Did4val 9002



Flgure ac-2. ,_Wé}”'rantz Four-Hour Vehicular Volume (70% Factor)
(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 70 km/h OR ABOVE 40 mph ON MAJOR STREET)

I 400
o
> 7 .
E - -2 OR MORE LANES & 2 OR MORE LANES
Q \ | | |
x 300 k2 r - N
mge ~ 2 OR MORE LANES & 1 LANE
1l
Q
ae
7S a0 b 8 : ™. _PLANE & 1 LANE
o« — '\ o~
I8 % @ \\<
Z 7 : .
= g 100 \4 | \“‘\M
Ui ¢ o d o )
O
i i i :
200 300 400 . s0d . 600 700 800 500 1000
MAJOR STF?EET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)
*Note: 80.vph applies as the lower threshold voiume for a minor-street
approach with two or more lanes and 60 vph applies as the lower
threshold volume for & mmor street approach with one [ane.
Table 4 . <
SIGNAL WARRANT ANALYSIS TRAFFIC VOLUMES (vph)
2006 Average Month Traffic Conditions’
Baboosic  McQuestion Baboosic Madeline Traffic Volumes Utilized it
t ake Road Road Lake Road Bennett Lane for Signal Warrants z‘:" b
TIME SB NB wWB EB Major Minor’ O |
6-7 313 5 75 33 372 75 N
—% 7.8 546 121 207 219 667 219 Y
8-9 377 50 92 18 427 92 N
9-10 194 52 67 15 248 67 ‘N
10-11 119 65 87 13 184 87 ~
11-12 115 57 71 12 172 7 N
12-1 115 80 71 12 195 71 N
1-2 110 81 107 16’ 191 107 N
2-3 150 107 165 128 257 163 N
3-4 171 184 174 70 355 174 N
4-5 155 204 187 31 359 187 N
—F5-6 178 346 165 57 524 165 W
6-7 165 260 187 49 425 187 N

! According to the MUTCD an engineering study for determining signal warrants should be based
on an average day; volumes shown are based on NHDOT Seasconal Adjustment Factors.

? Vehicles per hour on major sreet (total of both approaches); major street is considered NB
McQuestion Rd. approach, and SB Baboosic Lake Rd. approach.

® Vehicles per hour on higher-volume minar street approach (one direction cnly); minor street is
considered the higher of the EB Madelirie Bennett Lane approach, or the WB Baboosic Lake Rd.

approach.
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Figure 4C-4; Warrant 3, Peak Hour (70% Factor)

(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 70 km/h OR ABOVE 40 mph ON MAJOR STREET)

MINOR STREET
HIGHER-VOLUME APPROACH - VPH

400 { N 2 OR MORE LANES & 2 OR MORE LANES
| 2 OR MORE LANES & 1 LANE
oy ! ] |icact i
300 i i T
\i‘\\ F 1 LANE & 1 LANE
e J // |
200 + i | ]
Y @
100 L l & 100
& I
F & ’ 75
| | |

300 400 500 600 700 1800 500 1006 1100 1200 1300

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

*Note: 100 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 75 vph applies as the lower
threshold volume for a minor-street approach with one fane.

Table 4 Seer 2C.0t
SIGNAL WARRANT ANALYSIS TRAFFIC VOLUMES (vph)

2006 Average Month Traffic Conditions'

Baboosic  McQuestion  Baboosic Madeline Traffic Volumes Utilized
Lake Road Road Lake Road Bennett Lane for Signal Warrants m
TIME SB NB WB EB Major” Minor’ YA
6-7 313 59 75 33 372 75 N
—>7-8 546 121 207 219 667 219 Y
8-9 377 50 92 18 427 92 N
9-10 194 52 67 13 246 67 N
10-11 119 65 87 13 184 87 N
11-12 115 57 71 12 172 71 N
12-1 115 80 71 i 195 71 N
1-2 110 8] 107 16 191 107 N
2-3 150 107 165 128 257 165 N
3-4 171 184 174 70 355 174 N
4-5 155 204 187 31 359 187 N
5-6 178 346 165 57 524 163 N
6-7 165 260 187 49 425 187 N

! According to the MUTCD an engineering study for determining signal warrants should be based
on an average day; volumes shown are based on NHDOT Seasonal Adjustment Factors.
* Vehicles per hour on major sreet (total of both approaches); major street is considered NB

McQuestion Rd. approach, and SB Baboosic Lake Rd. approach.
” Vehicles per hour on higher-volume minor street approach {one direction only); minor street is
considered the higher of the EB Madeline Bennett Lane approach, or the WB Baboosic Lake Rd.

approach.
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HCM Signalized Intersection Capacity Analysis

3: Madeline Bennett Lane & Baboosic Lake Road

12/14/2006

¢ Critical Lane Group

MovemeRtas
Lane Configurations &
Ideal Flow (vphpl) 1800 1900 1900 : 1900 /1900 1900 1900
Lane Width 12 12 12 11 11 11 11
Total Lost time (s) - 40 40 o 40
Lane Util. Factor 1.00 1.00 1.00
Frt 1.00 0.85 0.98
Fit Protected 099 1.00 0.99
Satd. Flow (prot) 1531 1482 629 1721
Fit Permitted 099 1.00 s 0.99
Satd. Flow (perm) 1531 1482 S 1721
Volume (vph) 32 105 77 11 130 53 96 23 1 137 288 59
Peak-hour factor, PHF ~ 0.59 0.59 0.59 0.67 067 067 063063 063 092 062 08
Adj. Flow (vph) 54 178 131 16 194 79 152 37 17 149 313 64
RTOR Reduction {vph) 0 0 6. 01! .0. -51. "0 4 0 o 6 0
Lane Group Flow (vph) | 0 232 131 .0 210 28 0 202 0 0 520 0
Heavy Vehicles (%) =~ 25% 22% 9% . 9% - 19% 15%. . 7% . 13% 0% 3% 2% 12%
Turn Type Split Perm  Split Perm Split Split
Protected Phases 4 4 o 8 B, 4o e 6 6
Permitted Phases 4 8
Actuated Green, G (s) 120 120 ..10.0- 100 . 100 239
Effective Green, g (s) 140 140 120 120 12.0 259
Actuataed g/C Ratio 0.18 0.18 015 0.15 - 015 0.32
Clearance Time (s) 6.0 6.0 6.0 8.0 6.0 6.0
Vehicle Extension (s) 3.0 - 3.0 30 3.0 3.0 3.0
Lane Grp Cap (vph) 268 260 240 204 245 558
v/s Ratio Prot c0.18 . c0.13 €0.12 c0.30
vis Ratic Perm 0.09
vic Ratio 0.87. 050" 088 0.82 0.93.
Uniform Delay, d1 320 298 33.2 32.9 26.1
Pragression Factor 1.00  1.00 - 1.00 - 1.00. 1.00
Incremental Delay, d2 240 1.5 27.8 19.6 228
Delay (s) 56.1  31.3 61.0 525" 48.7
Level of Service E C E D b
Approach Delay (s) 47.1 N 2525 - 525 487
Approach LOS D D D D
Intersection Summ: e Rl e
HCM Average Control Detay 45.6 HCM Levei of Serwce D

" HCM Volume to Capacity ratio 0.89 .
Actuated Cycle Length (s) 79.9 “Sum of lcst tlme (s) 16.0
Intersection Capacity Utilization 50.3%, " . ICULevelofService: < A
Analysis Period (min)

C:\Projects\06004 Merrimack, NH\Synchro\xam.sy?

Robert E Bollinger
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Timings
3: Madeline Benneit Lane & Baboosic Lake Road 12/14/2006

Lane Coﬁfguratnons
Volume (vph) ‘
Lane Group Flow (vph)

232

Turn Type o

Protected Phases 4

Permitted Phases

Detector Phases 4

Minimum Initial (s} 5.0 0. 50 -6

Minimum Split (s) 110 11.0 H O 11.0

Total Split(s) 180 180 '16.0'- 16.0. 16.0.7:300

Total Split (%) 22.5% 22.5% 20.0% 20.0% 20

Yellow Time (s) 40 40 40 - 40 407714000 -
All-Red Time {s) 20 20 20 20 ;

Lead/Lag i 1

Lead-Lag Optimize? ' ;

Recall Mode " Necne None  None :None. None: ‘Nope. ‘& 7 "
vic Ratio c.87 051 088 031 083 .
Control Delay 63.7 375 868.9 - 159 -60.5 7528 T T
Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 637 375 68.9 159 ' 605" 523, .
Queue Length 50th (ft) 114 60 104 8 9

Quevue Length 95th (ft) 116 71 #136 27 112 “#442
Internal Link Dist {ft) 1603 1821 1417 -
Turn Bay Length (f) ) 175. B0y i,

Base Capacity (vph) 268 259 240 255: 249' 566
Starvation Cap Reductn 0 0. ¢ D0 e BT L
Spillback Cap Reductn 0
Storage Cap Reductn 0
Reduced v/c Ratio 0.87

terSEcton SUMMa s g her

Cycle Length: 80

Actuated Cycle Length: 79.9

Naturai Cycle: 80

Control Type: Actuated-Uncoordinated ...

# G5th percenttle volume exceeds capacnty queue may be | onger
Queue shown is maximum after two_cycles

C:\Projects\06004 Merrimack, NH\Synchro\xam.sy7 2006 AM Existing
Robert E Bollinger
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HCM Signalized Intérsection Capacity Analysis
3: Madeline Bennett Lane & Baboosic Lake Road 12/14/2006

Lane Confguratrons _ 7

Ideal Flow (vphpl) - 1900 '~1900771800. 190 1800 1900
Lane Width 12 12 11 11
Total Lost time () 407,40 - 4.0
Lane Util. Factor 1.00 1.00
Frt I !0 -1.00
Fit Protected 0.99 0.97
Satd. Flow (prot) - 15437 1482 10 1734
Flt Permitted 0.99 0.97
Satd. Flow (perm) 1643 1734
Volume (vph) 11 77 61 3
Peak-hour factor, PHF ~ 0.73  0.73 .0.73 :0.79.,70.79, : 0.79, 0.83 083
Adj. Flow {vph) 15 1G5 73 4
RTOR Reduction (vph) 0 . 0 2 0
Lane Group Flow (vph) | 0 120 N 167 0
Heavy Vehicles (%)~ 25% 22% 9% ﬁ.'-’.-"Q% F49%ET 5% i T% 3% 3% 3% 2% 12%
Turn Type Split Perm ' _ - Split
Protected Phases -4 4 e R e T B 6
Permitted Phases o
Actuated Green, G (s) ' 58 - - B8 58
Effective Green, g (s) ‘ 7.8 7.8 7.8
Actuated g/C Ratio 0.17 ~ 047 6.17
Clearance Time (s) 6.0 8.0 6.0
Vehicle Extension (s} - ‘3.0 3.0 3.0
Lane Grp Cap (vph) 265 277 297
vis Ratio Prot ' c0.08 - - . c0.07 . c0.10
v/s Ratio Perm
vic Ratio _ 0.56
Uniferm Delay, d1 17.3
Progression Factor 1.00
Incremental Delay, d2 2.4
Delay (s) ' 19.7
Level of Service B

-19.7

Approach Delay (s)
Approach LOS

HCM Average Controt Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min)

¢ Critical Lane Group -

"Sum of lost time (s)

C:\Projects\06004 Merrimack, NH\Synchro\xmidday.sy7 2006 PM Midday Existing
Robert E Boilinger
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Timings

3. Madeline Bennett Lane & Baboosic Lake Road

12/14/2008

e T S ER EB RV e (S R 52
Lane Configurations 4 £ g4 f N &
Volume (vph) - TP 3208015 614

td

Lane Group Flow (vph) 120 44

Turn Type ' Perm .. 7 Perm

Protected Phases 4

Permitted Phases ‘ 4

Detector Phases 4 4

Minimum Initiaf (s) 50 - BG. 80 =50 500

Minimum Split (s) 1.0 110 110 1.0 11.0 .

Total Spiit (s) 130 130 11.0:511.0°5.13.00 130 ¢

Total Spiit (%) 26.0% 26.0% 22.0% 22.0% 26.0%

Yellow Time (s) 40 40 407400 407580

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

Lead/Lag : W, ey, o T

Lead-Lag Optimize? ) ;

Recall Mede " None None . None. None: None -None

vic Ratio 047 018 023 048 042

Control Delay 245 184 224 10321472

Queue Delay 0.0 C.0 6.0 0.0 0.0

Total Delay 245 194  221.:-103 214 -

Queue Length 50th (ft) 32 11 13 0 27

Queue Length 95th (ft) 56 26 32 20 61 i

Internal Link Dist (ft) 1603 1821 1417

Turn Bay Length () _ 178 - o 50 0 TR

Base Capacity (vph) 261 251 213 306, 284 ‘

Starvation Cap Reductn 0 Q BB g™

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0. 2 B S0 ofbe Sw gy, e

Reduced vic Ratio 046 018 023 048 041 057

TS eeHiOn S UMman e s o T

Cycle Length: 50

Actuated Cycle Length: 51.7

Natural Cycie: 50

Control Type: Actuated-Uncoordinated ™ . - oo it min e
1

Splits and Phases:  3: Madeline Bennett Lane & Baboosic Lake Road i
i
z

C:\Projects\06004 Merrimack, NH\Synchro\xmidday.sy7 2006 PM Midday Existing
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HCM Signalized Intersection Capacity Analysis

3: Madeline Bennett Lane & Baboosic Lake Road 12/14/2006
e e

Lane Confng uratlons &

ldeal Flow (vphp!) =~ 1900 1 00 1900 1900 1900
Lane Width 12 11 11 11
Total Losttime (s) = . A PEF e RANE 7
Lane Util. Factor 1.00

Frt ‘ - 0.98

Fit Protected 0.98

Satd. Flow (prof) 1770

Fit Permitted 0.98

Satd. Flow (perm) 1770
Volume (vph) 14 72 80 21
Peak-hour factor, PHF - 10.40 - 084 094 094
Adj. Flow (vph) 35 77 85 22
RTOR Reduction (vph) 0 0 8 0
Lane Group Flow (vph)} | 0 0 176 0
Heavy Vehicles (%) 0% L 0% 0% i Q% 0% 0% 0% 0% 0%
Turn Type Split Perm  Split Perm Spht Split

Protected Phases A T By e T S ST - 6
Permitted Phases :

Actuated Green, G (s) 1B . 55
Effective Green, g (s) 13.5 7.5
Actuated g/C Ratio 0.28. ; 0.186
Clearance Time (s) 8.0 8.0
Vehicle Extension (s) 3.0 - 3.0

Lane Grp Cap {vph} 510 278

vis Ratio Prot €021 ¢0.10

v/s Ratio Perm
v/c Ratio
Uniform Delay, d?
Progression Factor
Incremental Delay, d2
Delay (s)

Level of Service
Approach Delay (s)
Approach LOS

rﬁfxﬂ‘i N AY

ErSEetion SUMmarya s
HCM Average C ntrol Deiay
HCM Volume to Capacity ratio..-
Actuated Cycle Length (s) .
Intersection Capacity Utilization .. 40.09
Analysis Period (min)
¢ Critical Lane Group %

C:\Projects\06004 Merrimack, NH\Synchro\xpm.sy7 2006 PM Existing
Robert E Bollinger
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Timings
3: Madeline Bennett Lane & Baboosic Lake Road 12/14/20086

DR

i_ane Confzguratnons

Volume (vph)

Lane Group Flow (vph)
Turn Type ' '
Protected Phases
Permitted Phases

Detector Phases 4 4
Minimum Initial {s) ‘50 50 5 2o B0
Minimum Split (s) 11.0 11.0 11 0
Total Split (s) B B 0 IR I O I 0:7:14.0.- 2 -
Total Split (%) 18.3% 18.3% 23 3%
Yellow Time (s) 40 40 4 Q.04 40 - -
All-Red Time (s) 2.0 2.0 2 0 2 C
Lead/Lag &
Lead-Lag Opt:rmze? . ;
Recall Mode " None None None . None. None: None
v/c Ratio 035 016 023 035 066 054
Control Delay 286 258 264 97226285
Queue Delay c.o 00 c.0 0.0 00 00
Total Delay 286 258. 264 i9.7.:.226.. 285
Queue Length 50th (ft) 32 12 20 0 110 58
Queue Length 95th (fi) 30 16 51 37 ...189 . #129
Internai Link Dist (ft) 1603 1821 1417 1247
Tum Bay Length (ft) . 175 o B0 ;
Base Capacity (vph) 270 233 270 321 658 362
Starvation Cap Reductn 0 O 0 R 0MTS 0N 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 =8C om0
0.51

Reduced vic Ratio 035 016 023

Al @ o b e

InterSection-Stmnar
Cycle Length: 60
Actuated Cycle Length: §0.5

Natural Cycle: 60 '

Control Type: Actuated Uncoordinated.:

g‘.‘-wnuu a’s..ac...r.m

Queue shown is maximum after two cycles o

Splits and Phases:  3: Madeline Bennett Lane & Baboosic Lake Road

C:\Prcjects\06004 Merrimack, NH\Synchro\wpm.sy7 2006 PM Existing
Robert E Bollinger
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HCM Signalized Intersection Capacity Analysis
3: Madeline Bennett Lane & Baboosic Lake Road

12/14/2008

Lane'COnf-rgu.ratlons

ideal Flow {vphpl) 1900 1€ 1800 1900 1900 1800
Lane Width 12 11 11 11 11
Total Lost time (s) N 4.0
Lane Util. FactOf 1.00
Frt 0.98
Fit Protected 0.89
Satd. Flow (prot) 1721
Flt Permitted 0.85
Satd. Flow {perm) 1484
Volume {vph) 32 kN 137 288 59
Peak-hour factor, PHF . 0.59 063 092 092 082
Adj. Flow {vph) 54 17 149 313 64

RTOR Reduction (vph) 0
Lane Group Flow (vph) , 0
Heavy Vehicles (%) 25% .

0% 3% 2% 12%

Turn Type Perm Perm
Protected Phases 6
Permitted Phases 4 8
Actuated Green, G (s) B B& . J3: =4 L G BRE RS - 21.9 21.9
Effective Green, g (s) 10.3 103 10.3 103 239 23.9
Actuated g/C Ratio 024 024. . ..024. 024 0.57 0.57
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) . 307 - 30T a0 s 3.0 3.0
Lane Grp Cap (vph) 326 362 . f37T5 331 566 840
vis Ratio Prot SR T Lo s T PR R

v/s Ratio Perm c0.17  0.09 0.14 001 0.20 cD.35
vicRatio | 0.71:.038%, [.,0.56,/,006,. . 085 061
Uniform Delay, d1 14.6 5.0 6.1
Progression Factor . ..1.00 - 1:00. AD0EEL00 i .00 1.00
Incremental Delay, d2 7.2 0.6 1.8 0.1 0.4 1.3
Delay (s) 21.7. 138 1.V 769! 1230 53 7.4
Level of Service C B B B A A
Approach Delay (s)  18.9. ..o 04900 00 00 83 74
Approach LOS B B A A

ItErSEcHom o UM an s
HCM Average Contro! Delay 11.7

HCM Level of Serv:ce

HCM Volume to Capacity ratic .-~ 064 = ~ Bl e
Actuated Cycle Length (s) 42.2 Sum of lost time ( )

-ICU Level of Service -

Intersection Capacity Utilization =
Analysis Period {min)
¢ Critical Lane Group - ..~ "

C:\Projects\06004 Merrimack, NH\Synchro\xam w-mit.sy7
Robert E Boilinger
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Timings
3: Madeline Bennett Lane & Baboosic Lake Road 12/1412006

O T S AN T\»‘L

Lane Conﬂguretlons

Volume (vph) ' 32 o 23 T 137 288
Lane Group Flow {vph) 0 206 0 528
TunType = Perm . Perm
Protected Phases 2 6
Permitted Phases R 6
Detector Phases 4 2 6 6
Minimum Initial (s) 50 - 800 50 50 50
Minimum Split (s) 11.0 11,0 11.0  11.0
Total Split(s) = 17.0.:.17.0 a7 280 280 28.0
Total Split (%) 37.8% 37 8% 62, 2% 62.2% 62.2% 62.2%
Yellow Time (s) 40 4D 740 - 40 40 40 40
All-Red Time {s) 2.0 36 20 2 20 20
Lead/Lag © DR e

Lead-Lag Optimize?

Recall Mode " None .No‘ne‘ None.. None‘ None 'None. -Min  Min  Min  Min
vic Ratio 062 032 0.49 0. 18 0.35 0.58
Control Delay - s E oo U SRR | X It S Ty 80 10.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.6
Total Delay : 21.5-. 144 - . 168 52 8.0 10.3
Queue Length 50th (ft) : 45 23 39 0 25 80
Queue Length 95th (ft) ' 61 36 . = 63 12 a5 164
Internal Link Dist {ft) 1603 1821 1417 1247
TumBaylength (ff) . 50178575 4200 ~780 .- - o

Base Capacity (vph) 400 437 ‘ . 457 456 619 943
Starvation Cap Reductn wote B B - . o esedd T 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn e Qe Tem s @ e P w T 0 . 0
Reduced vic Ratio - 0.58 0.30 046 017 0.33 0.56
IHfETsEEiESTmme = : ST

Cycle Length: 45

Actuated Cycle Length: 41

Natural Cycle: 45 .
Control Type: Actuated-Uncoordinated: .. o oo o0

Splits and Phases:  3: Madeline Bennett Lane & Baboosic Lake Road

C:\Projects\06004 Merrimack, NH\Synchro\xam w-mit.sy7 2006 AM Existing w/Mitigation
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HCM Signalized Intersection Capacity Analysis
3: Madeline Bennett Lane & Baboosic Lake Road

12/14/2006

MoVerientsae s
Lane Confguratsons
ideal Flow (vphpl) .

1800

1800

71900

&
1900 1900

1900

Lane Width 11 11 11 M1 1
Total Lost time (s) 40 40 '
Lane Util. Factor 1,00 1.00

Frt .0.98 1.00

Flit Protected 0.99 0.97

Satd. Flow (prot) S BBR . AT 1734

Fit Permitted 1.00 097 0.82

Satd. Flow (perm) HaG8 B 1578 1455
Volume (vph) 11 30 115 11 77 12 76 61 3
Peak-hour factor, PHF ~ 0.73 - .0.79..079. . 086 086 086 083 083 083
Adj. Flow (vph) 15 38 146 13 90 14 g2 73 4
RTOR Reduction (vph) 0. N | S < T 6 0 0 2 0
Lane Group Flow (vph} 1 O -0 49 33 0 1 0 o 187 0
Heavy Vehicles (%) - 25% - 9% 15% 0 7% 13% 3% 3% 2% 12%
Turn Type Perm Perm Perm Perm

Protected Phases 1% - S 2 ' 6
Permitted Phases 4 8 2 6

Actuated Green, G (s) ‘ 81 81 . - 248 24.8
Effective Green, g (s) 104 1071 26.8 26.8
Actuated g/C Ratio 022 022 0.60 0.60
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 30" 3D 30 3.0

Lane Grp Cap (vph) 334 305 942 868

v/s Ratio Prot | - R L2 P et

v/s Ratio Perm c0.08 0. 03 0.03 0.02 0.07 c0.12

vic Ratio , 036 0.13 S LT v 012 0.189
Uniform Delay, d1 14.7 13.9 13.8 138 3.9 4.1
Progression Factor 1.00 1.00 1,00 1:.00° 1.00 1.00
incremental Delay, d2 0.7 0.2 0.2 0.2 0.1 0.1

Delay (s) 15.3 141 141 140 4.0 42

Level of Service B B B B A A
Approach Delay (s) i Y 14.0- B 40 42
Approach LOS B B A

IntersEchion S Umma ey,
HCM Average Control Delay . .
HCM Volume to Capacity ratio.” . . = 0.24 ;7

Actuated Cycle Length (s)

intersection Capacity Utilization

Analysis Period (min)

¢ Critical Lane Group .~~~

“Sum oflosttlme( ) T
.- ICU Level of Service .~ .~ -

C:\Projects\06004 Merrimack, NH\Synchro\xmidday w-mit.sy7
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Timings
3: Madeline Bennett Lane & Baboosnc Lake Road 12/14/2006

EEne Croptra
Lane Conﬂgurat ons

Volume (vph) - o
Lane Group Flow (vph)

Turn Type Per
Protected Phases
Permitted Phases
Detector Phases

Minimum Initial (s) . 5.0 " 074507 60" 50 50 50 50
Minimum Split (s} 110 110 11.0 11.0 1.0 1.0 11.0 1.0 1.0 110
Total Split(s) .~ . . 19.05°19.0%719/0:7519C Q; 190..21.0 ..21.0. 210 - 210
Total Split (%) 47 5% 47 5% 4 5/o 47.5% 52.8% 52.5% 52.5% 52.5%
Yelow Time(s) = 4.0 : 40. .40 40 40 40 40
All-Red Time (s) 2 a 2 0 20 20 20 20 20
Lead/Lag K A e S ‘

Lead-Lag Optimize?

Recall Mode - -~ . None - None ~None '{iNone :None: None.. ~Min ~ Min - Min  Min
v/c Ratio 029 0. 012 0.31 0.12 0.18
Control Delay T B3 IR DAV TR a8 - 54 8.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay S 88 T8 RN L T8 38 5.4 6.1
Queue Length 50th (ft) i 11 4 4 0 9 15
Queue Length 95th(ft) ~ 28 ° 14.. . = 16 16 29 41
Internai Link Dist (ft) 1603 1821 1417 ‘ 1247
Turn Bay Length (ft) . i -2 R - .

Base Capacity (vph) 530 523 . « 837 573 1074 973
Starvation Cap Reductn . IO St o I T () -0
Splliback Cap Reductn 0 0 0 0 0 0
Storage CapRedusts ~ .~ 0 . 0. . 0. .0 . 0 0 -

Reduced v/c Ratio 023 008 009 025 0.11 0.17

IntErSeeten ST

Cycle Length: 40

Actuated Cycle Length: 47

Natural Cycle: 40 '

Control Type: Actuated-Uncoordinated

Splits and Phases: 3. Madeline Bennett Lane & Baboosic Lake Road

C:\Projects\068004 Merrimack, NH\Synchro\xmldday w-mit.sy7 2006 Midday PM Existing
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HCM Signalized Intersection Capacity Analysis
3: Madeline Bennett Lane & Baboosic Lake Road 12/14/2006

Ay ¢ NS b2 MY

11900

"1900_"'1

Lane Width 1 11 1
Total Lost time (s). w BT
Lane Utrl Factor 1.00
Frt "o hrEs ~0.98
Fit Protected 0.98
Satd. Flow (prot) 14770
Fit Permitted 0.78
1405

Satd. Flow (perm). -
Volume {vph)
Peak-hour factor, PHE:

72 80 21
094 094 094

Adj. Flow (vph) 77 85 22

RTOR Reduction {vph}. 0o 8 0

Lane Group Fiow (vph) l 0 95. 0 21 0 176 0

Heavy Vehicles (%) - 0% 0%+, 0%: 7 0% 0% 0% 0% : 0% - 0% 0%

Turn Type Perm Perm Perm Perm

Protected Phases . .. - e Sy 2 T

Permitted Phases 2 6

Actuated Green, G:(s): 204 29.4

Effective Green, g (s) 9.2 8.2 314 314

Actuated g/C Ratio . - ..., 0.19:.:0.19 ok 19_ e o 0GB .. - 085

Clearance Time (s) : 6.0 8.0 6.0

Vehicle Extension (s} R B T e 30

Lane Grp Cap (vph} 1118 908

vfs Ratio Prot o R e B

v/s Ratio Perrn c0.21 0.13

v/c Ratio 3 Pl 08 o e dless 3 A

Uniform Delay, d1 KRS 3.5
00l 00

Prog ression Factor,
Incremental Delay d2
Delay (s). . .

Level of Ser\rrce o X
Approach Delay (s A0
A

Approach LOS

Intersection Capacity Utllization
Analysis Peried (min)
¢ Critical'Lane'G

C:\Projects\06004 Merrimack, NH\Synchroxpm w-mit.sy7 2006 PM Existing
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Timings
3: Madeline Bennett Lane & Baboosic Lake Road

12/14/2006

Lane Ccnf’ gurat:ons
Volume (vph) -
Lane Group FIOW {vph)
Tumn Type = T
Protected Phases
Permitted Phases ©
Detector Phases
Mirimum Initial (s).. -
Minimum Split (S)
Total Split (s)
Total Split (%)
Yellow Time (s)
All-Red Time (5)
Lead/lag = i i
Lead-Lag Ophm#ze?

Recall Mode “'None  None. !
vic Ratio 0.24
Controt Delay 10.8°
Queue Delay 0.0
Total Delay 108 .
Queue Length 50th (ﬂ) 11
Queue Length 95th (ft)

Internal Link Dist {ft) 1603
Turn Bay Length (it) =~ . N
Base Capacity (vph) 459

Starvation Cap Reductn .
Spillback Cap Reductn
Storage Cap Reductn -
Reduced vic Ratio

IterSe et nimaR

Cycle Length: 40

Actuated Cycle Length: 50 - ..
Natural Cycle: 40

LT

16

444

5
11.0 _11'0 110
0716.07 160 .

20

None None None
0.10 0.16
9.9 1017
0.0 0.0
e - SaARET
4 7
9 28
1821
2476 o

28 0.0

0 .40
2 0

467

Perm Perm
8. 2
8 2
11.0 11.0
16. 0 240
40 0% 60.0%
40 40
2.0 2.0
None  Min
0.25
4.3
0.0
4.3
0
22
50
510

5.0
11.0
240

60.0%
40
2.0

Min
032
57
0.0
57

50
11.0
24.0

60.0%
4.0
2.0

Min

35

89
1417

1231

5.0
11.0
240

60.0%

4.0
2.0

Min
0.19
4.9
0.0
4.9
14
43
1247

Control Type:Actiated-Uncoordinated =17+ /o o i i e o

Splits and Phases:

3: Madeline Bennett Lane & Babouosic Lake Road

C:\Projects\06004 Merrimack, NH\Synchro\xpm w-mit.sy7

Raobert E Bollinger

A3

2008 PM Existing
wl M-"h'smh‘a "




I T

upyg jpubig ols0ly

Fin e

anysdwoy may
“faowiLRy

pustg
10045 Y0

AT

2uysduwoy saN
oouniRK

35 j00yag
SIPPIN MaN

VS NOLINBNEAG B WHIE
o

O RICHLYE QR G

WG BV T 3 -

MY M T TS WA

oy —= e

. Mok Hee 0Svn 7
WHS AW g U OEs

WA LEN e

TV LS OV o =

Coal) NS Z1=0048 “cindd

panmiay Gy gy Cwa An vouz O edoun

Lida d IS

POUYALDY NOLLAR Mgl 5303
L3S 35 TIVG 03V19D ADH HOLYNHROD JUYIK 30 TSTH Lo
.

=T

Lt T

O T = _ g
e atn 80 U o A :

5 \ : . .‘. Il..|‘ L e A
' mn.. | P s x*

i

~FOA0 FW0G VESNId
\\\ NIy 108 d08d

SIS IS ¥ IVELRINL

m_‘ e (alhd) 222030
/ . VLD A

e WIS Y LSYR
s AWD L4 9F rtud

ML I W
R ‘an

WIS
4 0L rQkd

1) Lam0D
Sty 19 DS L8 Ce0Hd

) WSO .
118 G —=

A3S



Pty MM I Wi A0 T (D udad ey

R % T ,
BRI SLUSYHAGYIN QLM GHOT3 "SR, AU S0 LRIAGYSI0 U vRldedn T tmn [ A0 Jng T R0 LT
M OUDI S¥ Srdayin 10OHH SR WIS SRURYDLID NS w0t 9 { T AOATIG vi X% xi |
10340 | im3esas J013S By { :
SUBYGNYLS OU LI (UEaUCY] a0 dEeTD WSS
s W AT eSS A -y . % G2 Nt S TYRDIS WBLNGY Stadval DMRYRA0 ILTINGD ¥ NGl O
| L | @ NI 4 QHTTELEN T SWHIG T1e AIRIA 1V SAnIrMLAGS 0 SUYSEIIIN Twiadlvr QMY ABIRAING] SOGHRYTIZVER 1 SN
KI5 2ed A3LHNA A DY 3 TS STVES ’
= e, QUi AN NOIS ¢ -0 i,
o | owIsed ¢ . JUOHIE WOWY RUGD HOUT3e 4 [ @
1834S 012( s [€370] Cndtudy 0L 80} LIBAGNOI SRevonsTvim |, o
,Dcm_m 51015 £ 4 SHOLORH HOUJH3TEd N0 JU “Uirkvhs Tena I
st R ¥ _ OUDINIOD 35S T HAIDA13 ) -
HOUYORO % 310d 11159034 Y o) »
i e b 5T - . s L HOLITE NULYORNOL/M 2104 WISTha AN @
s g o o S0 SRR - 0i ik SIUNLR TIY Jadn OGNy D0VS G0, TVHS BULD v g | NOLYOR 03 U0
Aomyng | R T AR T Jwdd0alS nuv L15vn ¥3NIOHON 13305 A o0

S RO NOLLDY

o

G371 % UAH 'UUMSHITE QlanoY K
| JUrsOUynaid OB TPNOIS 100N 2L NOUYES ©
SHENGH 8 (3MUN0] (0371 WhSs Wy s 1034 ] .

(R, L L SR

¥

R SNOIS/M SHOSING vend NYSLS Al | I
BRIy POUDELI0 3138134 e ¥ |y
G003 ROUJZII WAISAS L 01 X 9 ]

OG0 G030 IORLA JI0a0HaY % E-Fod 07 5 & | i1
ROUYGHOL/R. (83130} IviSaUdd b i

TS
MAOL/CSOTAS TN Hd TSV NULSH XA 8 L3N
brd CAMINISSY ABIYD SITIOWN Ovd b/l '
CIVHOR SAOBUSY RAOL W0 JEVE) HALWAL IS fie

19780 L EoLrer L]

AN UIHESTR I YO (SAHO)
HO/G U] AN/ 9001 | ala) u_o ORI L L R SANE S BT
S | usmdu | ugich | H0oe kb Eoial | sstinm

WLV L

POUTALDY MULUWE KYRLSSODS «
W T4 LIS Q1T aion M) BVild 80 FBVIL aky

MU O HIVISA URY ONBS L OF T0IHd OHY LDKKMH SLvey
RAXGD OL JduuN

TSR DMS0TE GHY ONWIIC WDKDS DN NOUYEIDO Id B XYW 2

Garin OXLIYR U39 NOUYLIAC INHGYTS L SSTUCH
T —_— 7 2
FONINDAS SV VLGN J1G - | P . . -
- B :
TN MQILANIING A8 JLVANKEL 38 OL Suy 1wl . IS Hg Y Hd Isvha A5 R T - g o
SHwisd 00 GHADEG 28 TIVHS SIONVEVIE TrdoH b = ey AXa0 ] 1D 8
s e ey v T A A i e s e S UND: = -
——t zﬂﬁi::[-n.. s ‘ummﬁwuwmowmwuzu R e ] i% 33 390 I RLRET]
AGV SE3N 180 G ISMUIUC (A3 ) TN o1 PCr R T A i) T s 3
3050 1t N STILUOIS NOWJRTMd ADNN 3] “For 2 5 e S PV k T %_mu..ua
U0 FIAEIS ARY IS NV SIONYEVITD 3R MaHL - . i HIYVI D Ula
TWIS BIVOHII0D I SISVAD TenOS mdudnITdy = [\ ] el i AR ATem
TH WK ISVild HOUUNITEd TOH3A AINIDIINT A1 3 i [ 1 H
) MY SO/ORY OL JONeADY BNV (O7HMATS 5 T i e T [ g
38 AL LVHL NYHL INJSLGK ) 35THG 3AUOY R I [ o 75 9E §
A SivABLA TOMVEYTD THL 0L e B 10aLR0D B E =l = s L
I WO1IUI0 ZILAD NY AB MOLIIHUIL 1Y X . i - L) SRS Py
1¥ GIADIM WHOS NOLOMATSS ¥ OL JoNuaniu i T ] .l R S oy Ky 1 i) e WAL TR
A 5 13 % WA AR
SEYE 03I bbb LR L { | 1 n 1
LSEH ‘GUINI0 1SHI ¥ 6O OIIWEIS ¢ IIFHS i - r— =
SHLTO0adaY ITdUVHY NOUd STINDS MOLAMATEd 2 == - PSR 5 g Pt i s gt
1 OWOUdY QUIAIY 40 : g A7 B R e i T i
504 URIMOTu St H0LO3130 INAEDTY 2iVHVAE ¥ b g
NGUDISHIING 3L Ly QRVD0T HOLIFAIQ TWILEG v " b memd oty sl LS R e et
4B o@ga.ﬂuuu AbY THIA AONIONING WY N QTIRNOA - anend =
BIUINY WIUJO WY AGMI TYNDIS I v A8 &
amysdwoy may GLVOLV 36 1TviE HOuwrDlud TTUGA AJNINCL 4 ) & 814
“oownay E ]
— 3
9 - r LT J
12lysg z T GUTa rduS son |
10042 wowiLBK PR - N 1 [35) NI o3 | wava | Wi TR ’
Bz 4t ey i P . P )
NI S an © s h EAG
52 it i ‘M/\w
. nE aisn assn FIEE T T N
1 w 0,
anysdwoy may i = B £z 1O o e
SRDWkLAY QoS P i Ers R — JSOCEY 3,
m ~ ERT RSB e .m.um’a.;
A jooyog v e L] A Ee TN T Bh,
PPIN MaN OMILSEXH s
PR EL
AN 1 A R A

ABH



TwWe
by
e

50012

[

!

I
<

CRE

iet

i

_

NYId LING-6V WG DIEIVEL

FHHGIAVH AN DWW
1D[21S10 TOCHISG HOWWRian

]
[

I

- LS54 208 V'

“AN0D NOUDNUISWOD 34N

» COSZ-9LE [£09)

R TARE ]

Biov-gew (€08) Dovs

WM AR mix

BOADUNDD TwiInig -

i1 oTs wBcts TeL)
ECREPRCE

58 Tries sk
W OV T

a1 wor
\ 4

faie S

Can o9y wueee wn ¥
204 YWU1 TYRas

[ €98 LR
1500 T

[va 3m Esid
ol Ting

—

tav s as0 s @
7303 s v

264 muis
» \ LS vl
N, B ___.Jsz reavd

v’

Ltegy g0 e I 2L G St A0

, ,.,
J spos rasesre! Of (v 2urj

Gosvats 38 AL SN Hkt LI D 9C P
ﬁ\.vﬁc‘ér\.&"_w
mravindd 26l W Suag susw [FPeedD 2l

(TR HEH 2

Lrse—8¢8 \ f.
yetl ;.{ \ sf g

Hiaiva e [ voyeeds (Frervaq 1ok
30 1V VORI Fhat)
= 002 “UE AMYDeRt MO XYMGevd Wb A QL33
Y e 50 1OMISHad 3l m WV SIS
WA ARTOAD WU SADHE DI VIR HN

g e v

S50 WRDIS Wew G 3

= {16 e weted sl
300 TWW Teaia

05 v IW0S Y ALY

Xrernuin TR0e 1 25001

GFe8t - QO+il Vif 0skih v QU0 WIS ‘WEddS () wumy
‘Mu e 4% HRVAELIA TAE EIAL CILE W0 T

SIADNEUI A

A “d BIN)4  Hle POUYIO KSR ONY LYY
i3] QRrwve K34 d3VARDuadT TNV TR S0
MMUIILH D GIHTICT ¢l WEIN MAOHS S UG TE

ERAT
ST0HNYA BN UG NOLYSUT 48 DLét AHL Sva Sty U
TonankAdk hoow Whs §1 HADHE JHNDBUTIS FHA NLAD T

LR
A2i0reten YIS 0 NOUYID) 40 TiNl G Sve OV L6
3IRINYadm KT i S| NRDWE DI-MOWTIS IR adindd E

v
LvEnzov Giv MITenod ¥ HENANIED 0L JGAsS UOL
InMA AEOM Sea JO 3l L LY SoROROU MONS
Supang A RDGTIDY AdEs Chr St Bl

AR ROLYI0) D4 A DH4An0T G nvle Skl
“SILON

ADS



