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Conway Bypass Project 
Phase I – Traffic Volume Comparison Study 

 
 
 
1. INTRODUCTION 
 
The Conway bypass is an 11-mile alternate north-south highway aimed at relieving traffic 
congestion and improving safety conditions on NH Route 16 and US Route 302 (See Figure 1). 
Three bypass segments (northern, central, and southern) are proposed, each with independent 
utility. A final Environmental Impact Statement (FEIS) for the Conway bypass was performed 
for the New Hampshire Department of Transportation (NHDOT) in 1995. A travel demand 
model was developed to forecast future traffic volumes for the Conway Bypass FEIS.  
 
The purpose of this study is to conduct a validation analysis to verify whether the FEIS projected 
traffic volumes used to justify the Conway Bypass are still valid, by comparing them with 
current traffic counts.  
 
Since the construction of the project would occur over several years in a sequence, interim year 
travel demand forecasts were developed between existing conditions and the 2015 design year in 
the FEIS to help identify the effectiveness of the construction sequence and the design life of 
individual elements of construction. The interim years in the FEIS were 1996, 2000 and 2005. 
Because interim year 2005 most closely resembles present day conditions (with most of the 
interim improvements implemented) and since 2005 traffic counts are the most recent traffic 
count data available, interim year 2005 was selected in this study as the validation year. 
Therefore, travel demand forecasts for interim year 2005 in the FEIS were used in the validation 
analysis.  
 
2. REVIEW OF AVAILABLE DATA  
 
All relevant and recent traffic volume data available from 1998 to 2005 from NHDOT automatic 
traffic recorder (ATR) counts were compiled. Table 1 is a summary of location and year of the 
ATR counts. Twenty of the thirty four locations were used for the evaluation. The other locations 
did not correspond to locations with forecast data in the FEIS. Since the number, year, and 
month of available data varies by location, growth and seasonal adjustment factors were used to 
normalize the count data. 
 
The Conway Bypass FEIS projected both average weekday peak month daily and peak hour 
traffic volumes for the interim year 2005, as shown in Figures 2 and 3, respectively. Although 
this year most closely resembles present day conditions, with most of the interim improvements 
implemented, the West Side Road Connector (included in the FEIS projections) was not 
constructed. Therefore, additional adjustments to the projected traffic volumes were made. 
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ID LOCATION 1998 1999 2000 2001 2002 2003 2004 2005
1 NH 16 (MAIN ST) SOUTH OF INTERVALE CROSS RD X
2 NH 16 (WHITE MOUNTAIN HWY) NORTH OF NH 113 AT SACO RIVER BR X X X X
3 EAST CONWAY RD EAST OF US 302 X X X
4 WEST SIDE RD NORTH OF ALLEN'S RD X X X

 

X

X X X
X X

X X
X X X

X X

X X
X X X

X X
X X

X X
X X X
X X X

X X X
X

X X
X X

X X X
X X X

X X X
X X
X X
X X X X X

X X
X X

Table 1 - Location and Year of ATR Count

 

5 INTERVALE CROSS RD EAST OF US 302 & NH 16 X
6 US 302 & NH 16 (WHITE MOUNTAIN HWY) NO OF JCT OF US 302 & NH 16 X
7 US 302 (MAIN ST) EAST OF US 302 & NH 113 (EB-WB) (21101018-101019)
8 US 302 (MAIN ST) AT MAINE SL (EB-WB) (61101020-101021)
9 NH 16 (MAIN ST) AT ALBANY TL (SB/NB) (21101012-101013) X X

10 US 302 & NH 16 (MAIN ST) SOUTH OF GROVE ST (SB/NB) (81101014-101015) X X
11 NH 16 (MAIN ST) WEST OF NH 153 (SB/NB) (81101071-101072)
12 NH 16 (WHITE MOUNTAIN HWY) SOUTH OF US 302 X
13 US 302 (THEODORE ROOSEVELT RD) EAST OF NH 16 (EB-WB) 
14 NH 113 (EAST MAIN ST) SOUTH OF US 302 & NH 113
15 RIVER RD AT LUCY BROOK BRIDGE
16 NH 16 (WHITE MOUNTAIN HWY) NORTH OF WASHINGTON ST
17 US 302 & NH 16 (MAIN ST) NORTH OF RIVER RD (EB/WB) (81101085-81101086) X X
18 NH 113 (EAST MAIN ST) EAST OF NH 16 (EB-WB) (81101016-101017)
19 RIVER RD AT SACO RIVER BRIDGE
20 KEARSARGE ST EAST OF NH 16 X
21 WEST SIDE RD SOUTH OF RIVER RD
22 STILL RD AT B&M RR CROSSING
23 INTERVALE CROSS RD EAST OF WYMAN AVE X
24 CRANMORE RD EAST OF SKIMOBILE RD
25 WASHINGTON ST NORTH OF SACO RIVER BRIDGE
26 NH 113 (EAST CONWAY RD) AT WHITE LOT BRIDGE
28 EAST CONWAY RD AT MASON BROOK
29 OLD BARTLETT RD OVER KEARSARGE BROOK
30 ARTIST FALLS RD OVER ARTIST BROOK
31 MILL ST OVER CONWAY LAKE OUTLET
32 US 302 & NH 16 (WHITE MOUNTAIN HWY) SOUTH OF DUPREY RD (SB/NB) X
33 NORTH-SOUTH RD SOUTH OF ARTIST FALLS RD
34 NORTH-SOUTH RD SOUTH OF KEARSARGE RD
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3. DATA DEVELOPMENT 
 
Since the proposed bypass construction would be implemented in three phases, the study area 
was divided into southern, central, and northern sections and the ATR count locations were 
grouped into three corresponding sub-areas (See Figure 1). 
 
For the comparison of the peak hour volume, the peak hour was determined to be 4:00 to 5:00 
PM for all three sections based on the ATR data. It should be noted that this represents a change 
in peak hour from the midday period presented in the FEIS. 
 
Seasonal Factor 
 
The FEIS identified August as the peak month and presented the variation in traffic volume for 
each month of the year (See Figure 3.1-2 of the FEIS). Corresponding seasonal adjustment 
factors are presented in Table 2.  
 
  

Table 2 - Seasonal Adjustment Factors 
 
 

Month Seasonal Factor 

January 1.4057 

February 1.2300 

March 1.3591 

April 1.5185 

May 1.4556 

June 1.2300 

July 1.1131 

August 1.0000 

September 1.2300 

October 1.2551 

November 1.4731 

December 1.5375 
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Growth Factor 
 
The ATR data were organized by location, year, month, and date of count. 2005 data was 
available for eight of the twenty locations evaluated. For other locations, growth factors were 
developed based on historical growth trends at the specific location and surrounding locations 
within a particular bypass segment area. 
 
For each location where 2005 count data was not available, a daily and a peak hour growth factor 
were developed separately due to the capacity constrained nature of peak hour traffic operations. 
Daily growth factors were developed based on average weekday daily volumes and peak hour 
growth factors were developed based on peak hour volumes. 
 
Redistribution of the Projected Traffic Volumes on West Side Road Connector 
 
Since the West Side Road Connector was not built, the projected traffic volumes on the 
Connector in the FEIS were redistributed to alternate existing routes. Existing traffic volumes on 
alternate routes (Washington Street and NH Route 16) were used to determine the proportion of 
redistributed traffic volumes on each route. Figures 2 and 3 show the adjusted traffic volumes 
within the study area with the traffic volume redistribution. 
 
4. DATA VALIDATION 
 
Table 3 summarizes and compares the ATR count data and the adjusted FEIS traffic volume 
forecasts. 
 
In the southern section, current average weekday peak month daily traffic counts are 11.8% 
lower than the projected daily volumes. Peak hour traffic counts are 8.4% lower than the 
projected peak hour volumes. In addition, both daily and peak hour traffic counts are lower than 
projected traffic volumes at every count location within the section.  
 
In the central section, current daily traffic counts are 10.5% lower than the projected daily 
volumes. Current peak hour traffic counts are 7.9% lower than the projected peak hour volumes. 
However, at count Location 14, along NH 113 (East Main Street) South of US 302 & NH 113, 
current daily traffic counts are 11.2% higher than the projected daily volumes and current peak 
hour traffic counts are 24.1% higher than the projected peak hour volumes.  
 
In the northern section, there is a significant variation in traffic volumes at various locations. The 
northern section was grouped into three subareas so that each subarea would have similar 
features for the purpose of data validation. The three subareas are locations on NH Route 16, 
locations on North/South Local Road and US Route 302, and locations on other roads.   
 
Along NH Route 16 in the northern section, current daily traffic counts are only 0.1% lower than 
the projected daily volumes. However, current peak hour traffic counts are 17.5% lower than the 
projected peak hour volumes.  
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ID ATR Forecast Difference %Difference ATR Forecast Difference %Difference

2 18,700 21,400 -2,700 -12.6% 1,430 1,640 -210 -12.8%

9 19,100 22,300 -3,200 -14.3% 1,450 1,580 -130 -8.2%

11 25,600 28,100 -2,500 -8.9% 2,000 2,110 -110 -5.2%

18 11,300 12,900 -1,600 -12.4% 890 970 -80 -8.2%

Total 74,700 84,700 -10,000 -11.8% 5,770 6,300 -530 -8.4%

4 5,700 7,300 -1,600 -21.9% 540 NA NA NA

7 16,500 20,700 -4,200 -20.3% 1,360 1,550 -190 -12.3%

12 19,600 21,300 -1,700 -8.0% 1,490 1,820 -330 -18.1%

14 11,900 10,700 1,200 11.2% 980 790 190 24.1%

Total 53,700 60,000 -6,300 -10.5% 3,830 4,160 -330 -7.9%

1 20,400 23,300 -2,900 -12.4% 1,300 1,740 -440 -25.3%

6 27,600 24,700 2,900 11.7% 1,910 2,060 -150 -7.3%

10 21,800 22,300 -500 -2.2% 1,500 1,790 -290 -16.2%

17 23,500 24,300 -800 -3.3% 1,540 1,850 -310 -16.8%

32 27,200 26,000 1,200 4.6% 1,780 2,290 -510 -22.3%

Subtotal 120,500 120,600 -100 -0.1% 8,030 9,730 -1,700 -17.5%

13 19,500 9,700 9,800 101.0% 1,700 780 920 117.9%

33 13,900 7,800 6,100 78.2% 1,270 NA NA NA

34 11,200 7,200 4,000 55.6% 1,020 NA NA NA

Subtotal 44,600 24,700 19,900 80.6% 3,990 NA NA NA

5 4,200 2,000 2,200 110.0% 380 180 200 111.1%

19 7,200 10,000 -2,800 -28.0% 600 800 -200 -25.0%

20 2,900 1,600 1,300 81.3% 230 300 -70 -23.3%

21 6,600 7,800 -1,200 -15.4% 570 NA NA NA

Subtotal 20,900 21,400 -500 -2.3% 1,210 1,280 -70 -5.5%

Total 186,000 166,700 19,300 11.6% 10,940 11,790 -850 -7.2%

Table 3 - Volume Comparison For 2005 Average Weekday 

Southern Section

Central Section

Northern Section

Peak Month Daily and Peak Hour 

Daily Peak Hour
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Along other roads in the northern section, current daily traffic counts are 2.3% lower than the 
projected daily volumes. And peak hour counts are 5.5% lower than the projected peak hour 
volumes. However, at Location 5, both current daily and peak hour traffic counts are more than 
double the projected volumes although traffic volumes are relatively low at this location (daily 
ATR counts were 4,200 and peak hour ATR counts were 380).  Also in the northern section, 
there was an 80.6% average difference versus the forecast at Locations 13, 33 and 34.  Minor 
development in the area of Location 13 may have contributed to some of this increase. 
  
5. RECOMMENDATIONS 
 
Based on the review of the available traffic count data, it appears the Peak Month Daily and Peak 
Hour traffic volumes in the southern and central bypass areas have not reached the levels 
projected in the FEIS. In the northern bypass area, traffic volumes along NH Route 16 also 
appear to be lower than projected, however, some traffic may have shifted to the North/South 
Local Road and US Route 302. Daily traffic along the North/South Local Road and US Route 
302 is significantly higher than projected in the FEIS. 
 
Although traffic volumes appear to be lower than projected at more than half of the evaluated 
locations, significant congestion may still prevail.  It is our recommendation the Phase II effort 
should be completed in order to quantify the current level of congestion at key locations along 
NH Route 16.   
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Conway Bypass Project  
Phase II –Existing Traffic Analysis 

 
 
 

1. INTRODUCTION 
The Conway bypass is an 11-mile alternate north-south highway intended to relieve 
traffic congestion and improve safety conditions on NH Route 16 and US Route 302.  
Three bypass segments (northern, central, and southern) are proposed, each with 
independent utility. A final Environmental Impact Statement (FEIS) for the Conway 
bypass was performed for the New Hampshire Department of Transportation (NHDOT) 
in 1995.  Figure 1 shows the proposed bypass segments.  Phases I and II pre-bypass 
construction traffic studies were conducted to determine if the Conway Bypass is still 
needed to relieve traffic congestion in the area. 
 
In the Phase I study, the FEIS projected traffic volumes were compared to existing traffic 
volumes to determine the validity of the FEIS traffic analysis.  Based on available traffic 
count data and forecast traffic volumes from the FEIS, the validation year selected for 
comparison was 2005, with the peak hour occurring from 4:00 to 5:00 p.m. on Friday 
afternoon.  The Phase I study found that existing traffic volumes are lower than those 
projected in the FEIS in the southern, central, and northern bypass sections and 
recommended further analysis to determine the existing level of congestion at key 
locations.   
 
For the Phase II study, a detailed traffic analysis was conducted based on traffic data 
collected in the summer of 2007.  This report discusses the Phase II data collection 
program, analysis methodology, and results of the traffic analysis conducted for 2007 
existing traffic conditions along the southern and northern sections of NH Route 16.  The 
southern section includes three intersections along NH Route 16; at NH Route 112, 
Washington Street/NH Route 153, and NH Route 113. The northern section includes 
intersections along NH Route 16 at US Route 302, Kearsarge Road, Mechanic Street, and 
River Road/Pine Street.  Traffic analysis was performed for the Friday p.m. peak hour 
when the highest traffic volumes occur in the study area.  The data collection effort was 
conducted after some improvements recommended in the FEIS were implemented 
including signal timing improvements, rehabilitation of US Route 302, construction of 
the North-South local road, and reconstruction and access management initiatives such as 
driveway consolidation in the northern section of NH Route 16.  Capacity analysis and 
simulation was performed using Synchro/SimTraffic 7.0. 



Figure 1
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2. DATA COLLECTION 
The following data were collected during the summer of 2007 (See Figure 2 for 
locations): 

Automatic traffic recorders (ATRs) were placed along midblock segments throughout the 
traffic study area to record directional traffic volume data in 15-minute increments for 
continuous 24-hour time periods. The ATRs also were used to measure travel time speeds. 
The ATR count program was performed from July 15 to July 27, 2007 at the seven 
following locations: 

1. NH Route 112 north of NH Route 16. 
2. NH Route 16 west of Washington Street. 
3. NH Route 153 south of NH Route 16. 
4. NH Route 16 north of NH Route 113. 
5. Kearsarge Road east of NH Route 16. 
6. NH Route 16 south of River Road. 
7. River Road west of NH Route 16. 
 

Manual turning movement counts (TMCs) were performed on Friday July 27, 2007 
concurrently with the ATR counts, between 6:00 a.m. and 10:00 a.m. for the morning 
peak period, from 11:00 a.m. to 2:00 p.m. for the midday peak period, and from 3:00 p.m. 
to 7:00 p.m. for the afternoon peak period.  The TMCs were taken at the following 
locations: 

1. NH Route 16 at NH Route 112. 
2. NH Route 16 at NH Route 153/Washington Street. 
3. NH Route 16 at NH Route 113. 
4. NH Route 16 at US Route 302. 
5. NH Route 16/302 at Kearsarge Road. 
6. NH Route 16/302 at Mechanic Street. 
7. NH Route 16/302 at River Road. 

Vehicle classification counts were performed concurrently with the manual turning 
movement counts at the seven intersections in the study.  The data was collected for each 
intersection approach during each of the project’s peak periods and categorized vehicles 
into three classes: autos, buses, and trucks. 

Other physical and operational characteristics such as parking maneuvers, driveway 
locations, parking regulations, signal timing/phasing, lane striping and utilization, 
roadway geometrics, and traffic queues were also measured and recorded.  Signal timing 
and phasing data for the intersections analyzed were provided by the NHDOT Bureau of 
Traffic. 

 

3. METHODOLOGY 
This section describes the traffic analysis methodology, including selection of the peak 
analysis hour, capacity analysis methodology, and level of service criteria. 
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Peak Hour Traffic Volumes 
 
The highest traffic volumes in the Conway study area occur on Friday during the 
afternoon peak period.  Traffic in the study area consists primarily of visitors arriving and 
traveling to points of interest in North Conway, as well as, local and through traffic 
(trucks and autos).  Based on the ATR data and turning movement counts, it was 
determined that the peak hour in the northern section of the study area was from 3:00 to 
4:00 p.m. while the peak hour in the southern section occurred thirty minutes later from 
3:30 to 4:30 p.m. Figure 3 shows the existing traffic volumes during the selected peak 
hours. 
 

Capacity Analysis 
 
Capacity analyses at study area intersections were performed based on methodologies 
presented in the Highway Capacity Manual (HCM) 2000 and using Synchro/Simtraffic 
7.0 traffic modeling software.  Synchro is a traffic analysis program that uses HCM 2000 
procedures for signalized and unsignalized intersections. SimTraffic is the 
microsimulation software used for animation of traffic conditions based on individual 
driver behavior and random events that affect traffic operations. Three models were 
developed using Synchro/Simtraffic 7.0 to analyze existing traffic operations and 
determine volume to capacity ratio (v/c), delay, and level of service (LOS) as follows: 
 
� NH Route 16 at NH Route 112, Washington Street/NH Route 153, and NH Route 113. 
� NH Route 16 at US Route 302. 
� NH Route 16 at Kearsarge Road, Mechanic Street, and River Road. 
 
The v/c ratio is a measure of traffic flow versus capacity of a roadway or a transportation 
facility.  This ratio generally ranges from 0.00 to 1.00. Ratios close to 1.0 indicate 
increasing levels of congestion while v/c ratios greater than 1.0 reflect facilities with 
saturated and unstable conditions. For signalized intersections, Synchro calculates the 
total delay (in seconds) as control delay plus queue delay.  Control delay, as defined in 
HCM, is the delay caused by the downstream control device (signal or stop sign) that 
cause traffic flow to reduce speed or to stop.  Queue delay is an incremental delay 
associated with capacity reduction due to queue interactions of adjacent intersections.  
For unsignalized intersections, the delays are strictly calculated based on HCM 
methodology and do not include queue delay.  Level of service is defined in terms of 
delay, and is a qualitative measure from A, with minimal delay (10 seconds or less), to F, 
with long delays (80 seconds or more). 

The Synchro/SimTraffic models were calibrated to reflect peak-hour conditions observed 
in the field. It should be noted that the Simtraffic model does not fully represent the field-
observed queue lengths. This is primarily due to latent demand that cannot be processed 
at the intersections and therefore, is not counted and incorporated in the model. 
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Level of Service Criteria 

Signalized Intersections 

LOS describes the operational conditions the driver is likely to experience at signalized 
intersections.  HCM 2000 defines LOS for signalized intersections as follows: 

� LOS A – Delays of 0 to 10 seconds; very favorable operating conditions with 
minimal control delay. 

� LOS B – Delays of 10 to 20 seconds; very favorable operating conditions with 
minimal control delay. 

� LOS C – Delays of 20 to 35 seconds; possible longer cycle lengths and occasional 
cycle failures. 

� LOS D – Delays of 35 to 55 seconds; perceived as the early stage of congestion at 
a signalized intersection; upper limit of “acceptable” delay. 

� LOS E – Delays of 55 to 80 seconds; traffic flow remains predictable but is 
frequently subjected to interruptions. 

� LOS F – Delays longer than 80 seconds; unstable flow may result, possibly 
leading to stop-and-go conditions. 

Unsignalized Intersections  

The quality of flow for an unsignalized intersection depends on the available gaps in the 
major street flow through which minor (stop-controlled) street traffic can execute 
crossing or turning maneuvers.  The vehicular conflicts resulting from these maneuvers 
determine the capacities for the critical movements through the intersection, which 
include the left-turn movements from the major (uncontrolled) streets and all movements 
from the minor (stop-controlled) streets.  HCM 2000 defines LOS for unsignalized 
intersections as follows: 

� LOS A – Delays of 0 to 10 seconds. 

� LOS B – Delays of 10 to 15 seconds. 

� LOS C – Delays of 15 to 25 seconds. 

� LOS D – Delays of 25 to 35 seconds (upper limit of “acceptable” delay). 

� LOS E – Delays of 35 to 50 seconds. 

� LOS F – Delays longer than 50 seconds. 

A movement is characterized as congested when operates at marginally unacceptable 
mid-LOS D (delay in excess of 45 seconds), LOS E, or LOS F or the v/c ratio is above 
0.90.  It is possible that a movement with high v/c ratio and a low delay is the result of a 
optimal traffic progression and short cycle lengths, and a movement with a low v/c ratio 
and long delays could reflect poor progression and long cycle lengths.   
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4. TRAFFIC CONDITIONS 

Traffic Volumes 

Southern Section 

NH Route 16 is a primary arterial typically with one lane in each direction and turning 
bays at each intersection within the study area.  Based on the 2007 data, NH Route 16 
accommodates approximately 1,510 vehicles per hour (vph) during the Friday afternoon 
peak hour west of Washington Street.  Heavy vehicle traffic (buses and trucks) on NH 
Route 16 is relatively low, comprising only two percent of the total traffic.  No parking is 
allowed approaching the intersections on NH Route 16; however, mid-block parking is 
allowed west of Washington Street.  
 
NH Route 112 is a low-traffic roadway with one lane in each direction and 
accommodates a two-way traffic volume of approximately 370 vph during the Friday p.m. 
peak hour north of NH Route 16.  NH Route 153 accommodates a traffic volume of 
approximately 580 vph south of NH Route 16 and NH Route 113 accommodates 
moderate traffic volumes of approximately 740 vph east of NH Route 16.  Heavy 
vehicles on Routes 112, 153, and 113 range from zero to two percent of the total traffic 
volumes. 

Northern Section 

Bi-directional traffic volumes on NH Route 16 range from 1,890 vph north of US Route 
302 to 1,620 vph south of River Road.  Heavy vehicles on NH Route 16 in the northern 
section correspond to four percent of the total traffic volume.  Parking is allowed on both 
sides of NH Route 16 from Kearsarge Road to south of River Road.   
 
Kearsarge Road and Mechanic Street are low-traffic roadways with traffic volumes of 
390 and 170 vph, respectively, during the Friday p.m. peak hour.  US Route 302 and 
River Road accommodate moderate traffic volumes of approximately 1,060 and 670 vph, 
respectively, during the Friday p.m. peak hour.  Heavy vehicles on cross streets account 
for no more than two percent of the total traffic volume.  Pedestrian activity is high in the 
northern section, especially at the intersections of NH Route 16 and Kearsarge Road and 
Mechanic Street, where approximately 470 and 340 pedestrians were recorded during the 
peak hour, respectively.  Pedestrian flows at other intersections in the study area are very 
low (less than 15 pedestrians) during the peak hour.   

Speed and Queues 
During the data collection effort, high levels of congestion were observed on NH Route 
16 in both the northern and southern sections with frequent traffic flow interruptions, low 
travel speeds, and long queues, particularly eastbound in the southern section and 
northbound in the northern section.  In the southern section, eastbound queues extend 
from the intersection of NH Route 113 to west of NH Route 112, with average speeds of 
13 and 18 miles per hour (mph) eastbound and westbound, respectively.  Queues on the 
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westbound approach at Washington Street/NH Route 153 extend to the adjacent 
intersection blocking vehicles at the southbound approach at NH Route 113.  In the 
northern section, northbound queues form from River Road to Kearsarge Road, with 
average northbound and southbound speeds of 15 and 12 mph, respectively.  Vehicles on 
minor streets travel at higher average speeds that range from 24 to 41 mph.   
 

5. TRAFFIC ANALYSIS RESULTS 
Table 1 and 2 show the traffic analysis results for the southern and northern sections, 
respectively.   
 
 
Table 1: 2007 Existing Traffic Operations - Southern Section 

2007 Existing Conditions - Southern Section 

Friday p.m. Peak Hour 
Intersection  

Approach Lane 
Group V/C 

Lane Group 
Delay 

(sec./vehicle) 
LOS 

1. NH Route 16 (E-W) @  EB (Rt 16) L 0.62 45.7 D  
NH Route 112 (SB)   T 1.01 66.6 E * 
  WB (Rt 16) T 0.84 30.9 C   
    R 0.17 9.3 A   
  SB (Rt 112) L 0.52 46.3 D   
    R 0.25 10.7 B   
  Intersection  42.8 D   
2. NH Route 16 (E-W) @  EB (Rt 16) L 0.48 114.9 F * 
Washington Street/NH Route 153 (N-S) (1)    TR 1.12 124.4 F * 
  WB (Rt 16) L 1.12 206.3 F * 
    TR 0.98 182.2 F * 
  NB (Rt 153) LT 0.85 132.9 F * 
    R 0.28 3.4 A   
  SB (Rt 153) LT 0.75 120.7 F * 
    R 0.22 4.8 A   
  Intersection  128.4 F * 
3. NH Route 16 (EB/SB) @ EB (Rt 16) L 0.78 61.6 E * 
 NH Route 113 (WB)   T 0.24 5.6 A   
  WB (Rt 113) T 0.85 131.8 F * 
    R 0.45 77.1 E * 
  SB (Rt 16) L 0.99 172.6 F * 
    R 0.48 3.1 A   
  Intersection  50.0 D   

Notes: 
* - Movement operates at LOS E or F. 
(1) Traffic signals at the intersections of NH Route 16 at Washington Street/NH Route 153 and at NH Route 113 are coordinated and 
given their proximity, they operate as a system where the performance of one intersection highly depends on the performance of the 
adjacent intersection.   
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Table 2: 2007 Existing Traffic Operations - Northern Section 
2007 Existing Conditions - Northern Section  

Friday p.m. Peak Hour 
Intersection  

Approach  Lane  
Group V/C  

Lane Group 
Delay 

(sec./vehicle) 
LOS  

4. US Route 302 (WB) @  WB (Rt 302) L 0.79 67.5 E * 

NH Route 16 (N-S) (1)  R 0.55 9.1 A   
  NB (Rt 16) TR 0.70 44.5 D   
  SB (Rt 16) L 0.77 51.4 D   
   T 0.33 10.5 B   

  Intersection    33.5 C   

5. Kearsarge Road (WB) @ WB (Kearsarge Rd) L 0.35 47.7 D   

NH Route 16 (N-S)  T 0.63 12.4 B   
  NB (Rt 16) T 1.01 72.0 E * 
   R 0.06 16.2 B   
  SB (Rt 16) L 0.43 49.4 D   
   T 0.73 21.1 C   

  Intersection    40.2 D   

6. Mechanic Street (WB) @ WB (Mechanic St) LT 0.46 47.1 E * 

NH Route 16 (N-S) NB (Rt 16) TR 0.26 0.0 A   
(Unsignalized) SB (Rt 16) L 0.12 10.6 B   

  Intersection    2.5 A   

7. River Road/Pine Street (E-W)@  EB (River Rd) LT 0.84 74.5 E * 

NH Route 16 (N-S) (2)  R 0.38 8.6 A   
  WB (Pine St) LTR 0.32 39.0 D   
  NB (Rt 16) L 0.59 59.8 E * 
   TR 1.08 89.7 F * 
  SB (Rt 16) L 0.16 33.3 C   
   TR 0.70 40.3 D   

  Intersection    57.9 E * 

 
Notes: 
* - Movement operates at LOS E or F. 
 (1) Includes roadway improvements under Phase 5A. 
(2) Includes roadway improvements at River Road/Pine Street.  
 
 
As shown in Table 1, the intersection of NH Route 16 and Washington Street/NH Route 
153 operates with an average delay of 128.4 seconds per vehicle and LOS F.  The other 
two intersections in the southern section operate at LOS D with delays of 50 seconds or 
less.  
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However, multiple individual movements operate unacceptably at LOS E or F as follows:   
 

� Eastbound NH Route 16 operates at LOS E or F at all intersections.   
 
� At Washington Street/NH Route 153, westbound NH Route 16 (left and 
through-and-right movements) operates at LOS F, as well as, the northbound and 
the southbound through and left-turn movements.   
 
At NH Route 113, the westbound through and right-turn movements operate at LOS 
F and E, respectively and  the southbound NH Route 16 left turn movement also 

operates at LOS F.  Although there is adequate green time allocated for the southbound 
left turn (117 vph) and the westbound through traffic (210 vph), these relatively low-
volume movements operate with acceptable v/c ratios but experience long delays, since 
priority is given to the eastbound left turn movement (624 vph). 
 
Most right turn movements operate well, with minimal delays as right-on-red maneuvers 
are permitted at these locations.  However, the right turn at the NH Route 16 southbound 
approach at NH Route 113 is frequently affected by the congestion downstream on the 
westbound NH Route 16 approach to Washington Street/NH Route 153, resulting in low 
travel speeds on the approach and limiting the traffic volume. Figure 4 shows the level of 
congestion and queuing on NH Route 16 at Washington Street/NH Route 153 and NH 
Route 113 based on the SimTraffic analysis.   
 
In the northern section, the intersections along Route 16 operate at an overall LOS D, 
except for River Road/Pine Street which operates at LOS E with a delay of 57.9 seconds.    
Even though the overall intersection delays at most intersections are less than 45 seconds 
(LOS D), several individual movements operate at LOS E with higher delays including: 
 
� At US Route 302, most movements operate at LOS D or better except for the 
westbound left turn movement which operates at LOS E with a v/c ratio of 0.79.  The 
long delay is caused by long cycle lengths at this intersection and longer green time 
assigned to the main northbound-southbound traffic.  
 
� At River Road/Pine Street, the eastbound left and through movements operate at 
LOS E, and the northbound approach operates at LOS E or worse with delay of 59.8 
seconds or longer.   
 
� At Mechanic Street, the westbound approach operates at LOS E due to infrequent 
gaps for left turns from the westbound approach.  The northbound and southbound 
approaches operate at LOS B or better. 
 
� At Kearsarge Road, the northbound approach operates at LOS E with 72.0 seconds 
of delay, while other movements operate at LOS D or better.  

 
Figure 5 and 6 show the level of congestion on NH Route 16 in the northern section 
based on the Simtraffic analysis. 
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Figure 6
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6. CONCLUSIONS 
 
Field data and traffic analysis confirm that the southern and northern sections experience 
congestion during peak periods.  Two intersections in the study area currently operate at 
LOS E or F; NH Route 16 at Washington Street/NH Route 113 and NH Route 16 at River 
Road/Pine Street.  In the southern section, operations along NH Route 16 are poor at all 
intersections, and queues extend from the NH Route 113 intersection to west of NH 
Route 112.  Average travel speeds are low in both directions.  In the northern section, all 
intersections on Route 16 operate at an overall LOS D or better, except the intersection at 
River Road which operates at LOS E.  However, several approaches at intersections 
along NH Route 16  operate at or above capacity.  Other cross street movements that 
operate under capacity also experience long delays due to long cycle lengths and 
extended green times favoring the movements along NH Route 16. 
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