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 From: Nick Sanders, P.E.                                      
Senior Traffic Engineer 

Re: Existing Conditions 
Traffic Operations Evaluation 

 

Vanasse Hangen Brustlin, Inc. (VHB) has teamed with the SE Group (SEG) to prepare a Pedestrian Village 
Connectivity Study for the Town of Waterville Valley, New Hampshire.  The purpose of this memorandum is to 
document the findings of the traffic operations existing conditions evaluation in support of Study.  This 
memorandum includes the following: 

 A description of the existing roadway network within the study area;  

 A summary of sight distances at the study area intersections;  

 A summary of peak period traffic volumes; and 

 An evaluation of traffic operations within the study area. 

 

Existing Roadway Network 

Valley Road (Route 49) is a two-lane roadway (one lane in each direction) that provides north-south travel 
through Waterville Valley.  Route 49 serves as the only year round connection between the Town of Waterville 
Valley and the adjacent towns and the regional roadway network including I-93.  The posted speed limit along 
Valley Road changes from 50 miles per hour (mph) just south of Tripoli Road to 30 mph throughout the village of 
Waterville Valley.  Sidewalk is provided along the east side of Valley Road from a point approximately 150 feet 
north of Tripoli Road to the White Mountain Athletic Club driveway (approximately 175 north of Packard’s 
Road).  Sidewalk is provided along the west side of Valley Road from Packard’s Road to Snow’s Brook Road.  
Land uses along Valley Road are a mix of residential, commercial, municipal and recreational including the 
elementary school, a health club, and a golf course. 

 

Tripoli Road is a two-lane roadway (one lane in each direction) that provides a secondary connection to I-93 to 
and from the northwest.  Tripoli Road provides a year round connection between Valley Road and Ski Area Road 
with a posted speed limit of 35 mph.  Beyond Ski Area Road, Tripoli Road is closed during the winter.  The 
primary land uses on the year round section of Tripoli Road are the Town offices and the Town Transfer Facility, 
which are located approximately ¼ mile north of Valley Road.  No sidewalks are provided along Tripoli Road.  
Tripoli Road intersects Valley Road from the west to form a three-way unsignalized intersection.  Tripoli Road 
operates under stop control and provides a left-turn lane and a right-turn lane while both approaches on Valley 
Road provide a single multi-use lane. 

 

Tecumseh Road is a two-lane roadway (one lane in each direction) that provides a connection between Valley 
Road and Snow’s Brook Road/Packard’s Road with a posted speed limit of 30 mph.  Land uses along Tecumseh 
Road are primarily residential and lodging.  No sidewalks are provided along Tecumseh Road.  Approximately 
1,000 feet north of Tripoli Road, Tecumseh Road intersects Valley Road from the west to form a three-way 
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unsignalized intersection.  Tecumseh Road operates under stop control and provides a single multi-use lane.  
Valley Road provides a single multi-use lane in both northbound and southbound directions.   

 

Packard’s Road is a two-lane roadway (one lane in each direction) that provides a connection between Valley 
Road and Snow’s Brook Road/Tecumseh Road with a posted speed limit of 30 mph.  Land uses along Tecumseh 
Road are primarily residential and lodging, including the Waterville Valley Conference Center.  Sidewalk is 
provided along the north side of Packard’s Road between Valley Road and Snow’s Brook Road.  A crosswalk is 
located on the northern leg of Valley Road at the intersection of Packard’s Road.  Approximately 1,100 feet 
north of Tecumseh Road, Packard’s Road intersects Valley Road from the west to form a three-way unsignalized 
intersection.  Packard’s Road operates under stop control and provides a single multi-use lane.  Valley Road 
provides a single multi-use lane in both the northbound and southbound directions. 

 

Snow’s Brook Road is a two-lane roadway (one lane in each direction) that provides a connection between the 
intersections Tecumseh Road at Packard’s Road to the south and Valley Road at Boulder Path Road to the north.  
The posted speed limit along Snow’s Brook Road is 30 mph.  Land uses along Snow’s Brook Road are primarily 
residential and lodging.  Sidewalk is provided along the east side of Snow’s Brook Road between Packard’s Road 
and Valley Road.  However, the section of sidewalk between Village Road and Osceola Road that does not run 
along the edge of the roadway is not maintained by the Town and therefore is often snow covered throughout 
the winter.  Snow’s Brook Road, Tecumseh Road, and Packard’s Road intersect to form a three-way unsignalized 
intersection.  Tecumseh Road operates under stop control and provides a single multi-use lane.  Both Snow’s 
Brook Road and Packard’s Road, which operate with the right of way, provide a single multi-use lane in both 
directions. 

 

Village Road is a two-lane roadway (one lane in each direction) that provides an east-west connection between 
Snow’s Brook Road and Valley Road.  Land uses along Village Road are primarily residential, lodging, and 
commercial.  Sidewalk is provided along the north side of Village Road between Snow’s Brook Road and the 
entrance to the Town Square and on the south side of Village Road between the entrance to the Town Square 
and Valley Road.  It should be noted that there is a small gap in sidewalk at the Town Square bus stop, which is 
located between the entrance to the Town Square and the western driveway to the ice arena. 

 

Village Road intersects Snow’s Brook Road from the east to form a three-way unsignalized intersection.  Village 
Road operates under stop control and provides a single multi-use lane.  Snow’s Brook Road provides a single 
multi-use lane in both the northbound and southbound directions.  A crosswalk is located on the eastern leg of 
Village Road at the intersection of Snow’s Brook Road.   

 

On the east side of the Town Square, Village Road and Lost Pass Road intersect Valley Road from the west and 
the east respectively to form a four-way unsignalized intersection.  At this location, a crosswalk is located on the 
western leg of Village Road and the southern leg of Valley Road.  It is important to point out that there is no 
sidewalk to accommodate pedestrians on the east side of Valley road adjacent to the crosswalk.  Valley Road 
and Lost Pass Road operate under stop control while Valley Road has the right of way.  The Village Road 
approach provides a 20 foot-wide lane that operates as a shared left/through lane and a right-turn lane.  The 
Lost Pass Road approach provides a single multi-use lane.  Valley Road provides a single multi-use lane in both 
the northbound and southbound directions.   
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Sight Distance 

Intersection sight distance (ISD) and stopping sight distance (SSD) were measured at the study area intersections 
and compared to the American Association of State Highway and Transportation Officials (AASHTO) 
recommended guidelines1.  As previously noted the posted speed limit on Valley Road, Snow’s Brook Road, and 
Packard’s Road is 30 mph.  SSD guidelines of 200 feet for a 30 mph roadway are exceeded at all study area 
intersections.  ISD guidelines of 335 feet for a 30 mph roadway are exceeded at the intersections of Tripoli Road 
at Valley Road, Village Road at Snow’s Brook Road, and Village Road/Lost Pass Road at Valley Road.  However, 
ISD is limited and falls below the AASHTO guideline at the following intersections: 

 Tecumseh Road at Valley Road:  Bushes just north of Tecumseh Road along the west side of Valley Road 
limit the ISD from Tecumseh Road.  If the bushes are trimmed back, ISD from Tecumseh Road looking to 
the north can be increased to approximately 450 feet.   

 Packard’s Road at Valley Road:  Bushes just south of Packard's Road along the west side of Valley Road 
limit the ISD from Packard’s Road.  If the bushes are trimmed back, ISD from Packard’s Road looking to 
the south can be increased to approximately 800 feet.   

 Tecumseh Road at Snow’s Brook Road/Packard’s Road: Vertical and horizontal curves on Snow's Brook 
Road just north of Tecumseh Road limit the ISD to 275 feet. 

 

A detailed summary of ISD and SSD at the study area intersections is provided in the Appendix.  It should be 
noted that the maintenance of vegetation and snow banks is critical in accommodating good sight lines. 

 

Traffic Volumes 

Manual turning movement counts (TMCs) were conducted at the study area intersections to establish existing 
traffic volume demands and flow patterns in the project area during a peak ski holiday weekend.  Specifically 
TMCs were conducted on Saturday of Presidents’ weekend (February 15, 2014) at the intersections of: 

 Tripoli Road at Valley Road from 8:00 AM to 4:00 PM; 

 Tecumseh Road at Valley Road from 10:00 AM to 4:00 PM; 

 Packard’s Road at Valley Road from 10:00 AM to 4:00 PM; 

 Tecumseh Road at Snow’s Brook Road/Packard’s Road from 10:00 AM to 4:00 PM; 

 Village Road at Snow’s Brook Road from 10:00 AM to 4:00 PM; 

 Village Road/Lost Pass Road at Valley Road from 10:00 AM to 4:00 PM; 

Figures showing the 2014 Presidents’ weekend Saturday morning and Saturday afternoon peak hour traffic 
volumes are provided in the Appendix along with the detailed count data.  Exhibit 1 shows the peak hour 
volumes at key study area roadways graphically.  As shown in Exhibit 1, Valley Road south of Tripoli Road and 
Tripoli Road west of Valley Road carry the highest peak hour volumes (between 500 and 560 vehicles per hour).  
Traffic volumes along Valley Road decrease from south to north as vehicles access adjacent properties and side 
streets.  Local streets in the village of Waterville Valley, such as Tecumseh Road, Packard’s Road, Snow’s Brook 
Road, and Village Road, carry lower hourly volumes (less than 200 vehicles per hour). 

 

Pedestrians crossing the study area roadways was collected as part of the TMC data collection effort.  Exhibit 2 
shows the number of peak hour pedestrian crossings the study area intersections graphically.  As shown below, 
the highest pedestrian activity occurred at the intersection of Valley Road at Village Road and Lost Pass Road 
with approximately 20 pedestrian crossings during the Saturday morning peak hour and approximately 40 
pedestrian crossings during the Saturday afternoon peak hour.  All other study area intersections experienced 

                                                           

 
1 A Policy on Geometric Design of Highways and Streets, AASHTO, 2004. 
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less than 15 pedestrian crossings per hour while the intersection of Valley Road at Tripoli Road experienced no 
pedestrian crossings during the peak hours.  Although the traffic volumes represent peak ski operations, 
pedestrian volumes are expected to be higher during the peak summer periods. 
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Traffic Operations 

Intersection capacity analyses were performed for the project area intersections.  Levels of service (LOS) were 
calculated based on the criteria published in the 2000 Highway Capacity Manual2.  Level of service is the term 
that defines the conditions that may occur on a given roadway or at an intersection when accommodating 
various traffic volume loads.  Levels of service range from A to F with LOS A representing the best operating 
conditions and LOS F representing the worst.  Copies of the level of service calculations have been provided in 
the Appendix. 

 

Table 1 summarizes the intersection level of service results for the unsignalized project study area intersections 
during what is considered to be a peak condition.  As shown below, the eastbound movement from Tripoli Road 
at the busiest intersection of Valley Road operates at LOS D and LOS B with delays of 28 and 13 seconds during 
the Saturday morning and Saturday afternoon peak hours respectively on peak holiday ski weekends.  Volumes 
at this intersection only represent 43 percent of the intersection’s capacity. 

 

All other unsignalized study area intersections are expected to operate at LOS B or better with delays of 13 
seconds or less during both the Saturday morning and Saturday afternoon peak hours.  Traffic volumes at these 
lower volume study area intersections represent less than 15 percent of the intersection’s capacity.  These peak 
hour traffic operations are reflective of a peak holiday ski weekend. 

  
  

                                                           

 
2 Highway Capacity Manual, Federal Highway Administration, Transportation Research Board, 2000. 
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TABLE 1 

UNSIGNALIZED INTERSECTION CAPACITY ANALYSIS SUMMARY 

  2014 Existing Condition (Peak Ski Weekend) 

  Saturday Morning Peak Hour  Saturday Afternoon Peak Hour 

Location / Movement     Demand* Delay^ LOS+  Demand Delay LOS 
Tripoli Rd at Valley Rd         
  EB movements from Tripoli Rd  106 28 D  441 13 B 
  NB shared left/through from Valley Rd  445 6 A  169 2 A 
         
Tecumseh Rd at Valley Rd         
  EB movements from Tecumseh Rd  50 10 A  67 11 B 
  NB shared left/through from Valley Rd  190 2 A  306 3 A 
         
Packard’s Rd at Valley Rd         
  EB movements from Packard’s Rd  35 10 A  46 10 B 
  NB shared left/through from Valley Rd  151 2 A  187 2 A 
         
Tecumseh Rd at Snow’s Brook Rd/ Packard’s Rd         
  NB movements from Tecumseh Rd  35 9 A  73 10 A 
  WB shared left/through from Packard’s Rd  24 2 A  30 1 A 
         
Village Rd at Snow’s Brook Rd         
  WB movements from Village Rd  29 9 A  36 10 A 
  SB shared left/through from Snow’s Brook Rd  42 2 A  51 2 A 
         
Village Rd/Lost Pass Rd at Valley Rd         
  EB movements from Village Rd  78 10 A  102 11 B 
  WB movements from Lost Pass Rd  11 12 B  24 13 B 
  NB movements from Valley Rd  103 5 A  146 4 A 
  SB movements from Valley Rd  37 1 A  64 1 A 
         

Note:  Operations based on peak ski holiday weekend (Saturday, February 15, 2014 – Presidents’ Weekend). 
* Demand in vehicles per hour.         

^ Delay in seconds per vehicle.         

+ Level of service.         

 

 

Conclusion 

Pedestrian connectivity is provided throughout the village of Waterville Valley with a series of sidewalks along 
Valley Road, Packard’s Road, Village Road and Snow’s Brook Road.  It should be noted that the Town does not 
maintain the segment of sidewalk adjacent to Snow’s Brook Road between Village Road and Osceola which is 
often snow covered throughout the winter.  Although sidewalk is not provided along Tecumseh Road, the count 
data revealed that pedestrians do walk along this roadway.  Crosswalks are provided at major street crossings 
where sidewalk is located.  However, the crosswalk located on the southern leg of Valley Road at the 
intersection of Village Road and Lost Pass Road connects pedestrians from a sidewalk system along the western 
side of Valley Road to the shoulder on the eastern side of Valley Road where there is no sidewalk.  Even with the 
crosswalk currently located on the southern leg of Valley Road at Village Road and Lost Pass Road more 
pedestrians cross Valley Road on the northern leg of this intersection.   

 

Stopping sight distance is accommodated at all study area locations.  However, there are three locations where 
the intersection sight distance falls short of the recommended guideline.  The maintenance of vegetation and 
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snow banks is critical in accommodating good sight lines.  Specifically, bushes along the west side of Valley Road 
just north of Tecumseh Road and just south of Packard's Road should be trimmed back to increase the sight 
lines.  It should also be noted that vertical and horizontal curves on Snow's Brook Road just north of Tecumseh 
Road limit the sight lines. 

 

The southern segments of Valley Road and Tripoli Road carry the highest peak hour volumes (between 500 and 
560 vehicles per hour) within the project study area while the local streets, such as Tecumseh Road, Packard’s 
Road, Snow’s Brook Road, and Village Road, carry lower hourly volumes (less than 200 vehicles per hour).  As a 
result of the busiest volume within the study area, the eastbound movements from Tripoli Road at the 
intersection of Valley Road operate at a LOS D during the Saturday morning peak hour and a LOS B during the 
Saturday afternoon peak hour.  All other intersections with considerably lower volumes operate at good levels 
of service (LOS B or better) and short delays.  Even though these peak hour volumes are reflective of a Saturday 
during a peak holiday ski weekend, the amount of capacity used is very low (no more than 43 percent at the 
busiest location).  In summary, traffic operations throughout the study area are good throughout peak holiday 
ski season and will be even better during non-peak periods. 
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Sight Distance Table 





Sight Distance Measurements

Speed Limit

Location                                             (mph)         NB      SB      EB      WB   Guideline  North  South  East  West Guideline

Tripoli Rd at 1000 800 335

Valley Rd (Route 49) 30 1000 1000 200

Tecumseh Rd^ at 200 ^ 450 335

Valley Rd (Route 49) 30 1000 450 200

Packard's Rd~ at 400 250 ~ 335

Valley Rd (Route 49) 30 1000 450 200

Tecumseh Rd at 275* 500 335

Snow's Brook Rd*/Packard's Rd 30 275 500 200

Village Rd at 450 525 335

Snow's Brook Rd 30 475 650 200

Village Rd and 400 600 335

Lost Pass Rd at 425 650 335

Valley Rd (Route 49) 30 400 800 200

  Note:  Little to no snow banks remained when the sight distances were measured on April 10, 2014.

  1.  Bushes just north of Tecumseh Rd at Valley Rd limit the Intersection Sight Distance (ISD).  If the bushes are trimmed back, ISD looking to the north can be increased from 200 feet to 450 feet.                 1.  On Tecumseh Road looking north onto Valley Road.

  2.  Bushes just south of Packard's Rd at Valley Road limit the ISD.  If the bushes are trimmed back, ISD looking to the south can be increased to 800 feet. 

  3.  Vertical and horizontal curves on Snow's Brook Rd just north of Tecumseh Rd limit the Stopping Sight Distance (SSD) and ISD.

                2.  On Packard's Road looking south onto Valley Road. 3.  On Tecumseh Road looking north onto Snow's Brook Road.

Intersection Sight Distance (ISD) - Looking (ft)Stopping Sight Distance (SSD) - Traveling (ft)
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Traffic Analyses 




























	52650.00-TraffNet.pdf
	Network1
	Network2

	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page

