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Introduction 
The NVDA Hazardous Materials Flow Study was undertaken to determine the volume, composition, and route 
of Hazardous Materials transported through the three counties of the Northeast Kingdom: Essex, Orleans, and 
Caledonia. To this end, SMI conducted a review of existing information, specifically Automated Traffic Recorder 
data and vehicle class splits from state and US highways in the region, to determine the most appropriate 
locations to carry out Hazardous Materials placard surveys of passing road traffic. In consultation with the 
NVDA, SMI developed a survey methodology to adequately capture the extent of Hazardous-Materials 
transport through the County. The data collected in the surveys consists of freight traffic volume data for County 
highways and freight goods data for the materials transported. 
 
 
Truck Transport Volumes 
The data collected at each survey location included the number of passing trucks of 2 axle - 6 wheel 
construction or larger and whether each truck was carrying Hazardous Materials, as evidenced by placards on 
the truck. Figure 1 displays these traffic volumes for each survey location. 
 
 
Figure 1: Survey Location and Traffic Volumes. 
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Figure 1 (continued) 

 
 
 
A total of 27 surveys were conducted at 22 separate locations in 14 discrete survey periods, spanning 56 hours 
total. Surveys lasted 4 hours and were conducted between 3:30am and 11pm on weekdays.  
 
The percent of truck traffic determined to be carrying hazardous materials was 10% or less in every survey. This 
is consistent with existing research on hazardous materials transport in the US. The percentage varied between 
0% and 8.2% amongst all the surveys as seen in Figure 1, but when averaged over route type (Figure 2) or time 
period (Figure 3) the variation is significantly less. 
 
 
Figure 2: Observed Haz-Mat Percent of Truck Traffic by Route 

 
 
The average percent of trucks carrying Hazardous Materials was 3.7% for all surveys. The routes with the most 
significant deviance from this level were the interstates which carried much less Haz-Mat traffic at 2.1 percent 
(Figure 2).  
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Figure 3: Observed Haz-Mat Percent of Truck Traffic by Time Period 

 
 
 
There is some variation in the percent of trucks carrying hazardous materials by time of day, with an increased 
percent of truck traffic carrying hazardous materials in the overnight period, as evidenced in Figure 3. This is 
even better illustrated in figure 4.  
 
Figure 4 

 
 
 
It is evident that the overnight traffic exhibits a higher percentage of haz-mat freight (as high as 8%). This 
percentage drops to a low of approximately 2% as morning deliveries begin, rises again to 5% at mid-day, and 
drops again to as low as 1% by dinner time. 
 
These percentage data and raw counts, used in concert with existing traffic recorder data on daily truck traffic, 
have allowed SMI to estimate the average weekday levels of hazardous materials truck transport through the 
Northeast Kingdom on state and US highways. These estimates are presented in Figure 5. 
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Figure 5 

 
 
 
As seen in Figure 5, the interstates exhibit high levels of hazardous materials transport on a daily basis; 
specifically I-91 from St. Johnsbury to Lyndon and the whole length of I-93 (on page 2 it is noted that interstates 
in the region generally have a low percentage of hazardous materials freight traffic; the overall volume of traffic 
however is very high and as such, these routes still carry the highest levels of haz-mat traffic in the region in 
spite of the fact that their overall freight levels are skewed more towards non-hazardous freight). Other routes 
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with high levels of haz-mat transport are US 2 from West Danville to St. Johnsbury, and US 5 between Newport 
and Derby. Roads with a moderate level of haz-mat traffic include I-91 from Wells River to St. Johnsbury and 
from Lyndon to Derby, US 5 through Newport, St. Johnsbury, and Lyndon respectively, and US 2 through St. 
Johnsbury and west of West Danville. All other roads through the Northeast Kingdom exhibit lower levels of 
hazardous materials traffic on a daily basis. 
 
 
Materials Transported by Truck 
Also included in the data collected at each survey location were the placard type and material ID number for 
each truck carrying hazardous materials. These data, as seen in Figure 6, allow identification of the materials 
transported. 
 
 
Figure 6 

 
 
 
Clearly, the bulk of the hazardous materials transported in the summer months are fuel products (82 percent). 
This would likely hold true for the fall and winter as well. The spring would most likely witness an increase in the 
transport of hazardous materials used in agricultural applications, but certainly not to a level that would displace 
fuel products from the majority. 
 
Another function that the material ID code and placard type data allow is the identification of the appropriate 
emergency response code if such materials are spilled, as in a Hazardous Materials Accident. Such accidents 
are typically reported to the Vermont Emergency Management Agency. The response code allows emergency 
responders, dispatched to manage the accident, to take the appropriate safety measures in response to the 
accident. The response codes of the materials identified during the survey process are shown below in Figures 
7 and 8. 
 



 

   
 

6

Figure 7 

 
 
 
Figure 8 

 
 
 
The data presented in Figures 7 and 8 will allow local emergency responders to gear their training toward 
dealing with the materials they are most likely to see in an accident in the Northeast Kingdom. 
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Rail Transport Volumes and Materials 
Typically, rail freight companies cannot release data on the hazard class of materials they transport for 
confidentiality reasons. While it is true that the rail systems in the Northeast Kingdom are responsible for some 
transport of hazardous materials through the Northeast Kingdom, the accident data available from VEM suggest 
that hazardous materials accidents are much more rare than highway accidents (only 2 of 67 listed accidents 
from 2000-2004 are railroad accidents, while 20 of 67 are on major roads). 
 
The St. Lawrence & Atlantic Railroad, a major rail shipper in the region, just recently released its Haz-Mat 
emergency response plans under pressure from local emergency response teams. In an appendix to the plan 
the company reports the content of its Haz-Mat freight. These data are depicted below in Figures 9 and 10. The 
data summarize all St. Lawrence & Atlantic freight traffic, only a portion of which passes through the Northeast 
Kingdom. As such, the data are useful for noting the materials passing through the region and relative volumes 
of the materials transported by rail, but are not accurate for determining the absolute volumes of said materials. 
 
Figure 9 

 
 
Figure 10 

 
 
As seen in figures 9 and 10, fuel products (guide numbers 115 and 128) constitute a significant percentage of 
the Haz-Mat freight transported by rail, though not nearly at the same level as transport by truck. The other 
major hazardous materials transported are sodium chlorate, an herbicide (guide #140), and sodium hydroxide, 
a common manufacturing chemical (guide #154).
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Existing Accident Data 
The Vermont Emergency Management (VEM) Agency is typically the first to be notified in the event of a 
hazardous materials accident, and keeps records of the spills reported to them. Analysis of the data they 
provide lends insight into the most common times of day and year and the most common locations for spills to 
occur. During the period from the year 2000 to the present (summer 2004), the VEM has recorded 67 
hazardous materials accidents (spills or releases) reported to them. These data have been split into two 
categories by SMI: 1) Accidents occurring on a state or US highway and 2) Accidents occurring not on a state or 
US highway, but on a local road or at a residence or place of business. Figure 11 shows the approximate 
locations of each of these accidents. 
 
Figure 11 
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As seen in Figure 11, there are too few accidents in the Northeast Kingdom to discern any significant spatial 
pattern, save that more accidents occur in areas of greater activity (or population and business density). 
 
The most frequent time of day of hazardous materials accidents is also important for first responders to be 
aware of. Figure 12 shows the diurnal distribution of hazardous materials accidents by hour, as reported to 
VEM. 
 
Figure 12 

 
 
 
As seen above, few accidents occur in the Northeast Kingdom between the hours of 8pm and 5am. This is likely 
due to the fact that there is very little overnight traffic in the Northeast Kingdom. While freight, makes up a larger 
percentage of total traffic at night than it does during the day, there is still very little truck transport at night 
compared to daytime traffic levels. Since hazardous materials transport makes up only a slightly larger 
percentage of overnight truck traffic than it does during the day, it seems reasonable to expect that there would 
be very few hazardous materials accidents in the overnight period. 
 
Seasonal fluctuations in frequency of hazardous materials accidents are evident as well from the data provided 
by VEM. As seen in Figures 13 and 14, there are fewer hazardous materials accidents in the fall than in other 
seasons. Summer months it seems have the greatest frequency of accidents. 
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Figure 13 

 
 
Figure 14 
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Company Reported Information 
One component of the hazardous materials flow study was devoted to determining what chemicals were being 
used and stored by companies in the Northeast Kingdom. Telephone interviews proved to be very ineffectual at 
getting useful data, but the Tier II reporting information available from VEM covered all companies in the region 
storing hazardous materials. SMI analyzed this data to determine the Response Guide numbers for the stored 
materials. These are reported in Figure 15. 
 
Figure 15 

 
 
 
As seen in Figure 15, the most commonly stored materials are the same as those found in the region in other 
components of the study. Figure 16 shows the relative percentages of reported materials graphically. 
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Figure 16 

 
 
 
Note that these percentages refer not to the volume or mass of materials stored, but merely the number of 
reported instances of storage for each material. As such it is likely that while materials with Guide Numbers 128 
and 115 (fuel products) are still the most commonly reported, in fact they are probably vastly more common 
than indicated here as they are typically used in much higher volumes relative the other reported materials. 
 
In keeping with a focus on transport, it is important to consider geographic distribution of the hazardous 
materials stored in the Northeast Kingdom. Figure 17 lists the number of records of stored hazardous materials 
by town as reported to VEM. 
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Figure 17 

 
 
 
According to this Tier II filing with VEM, Barton, Lyndon, Newport, and St. Johnsbury are all locations of 
relatively high levels of hazardous materials storage by public institutions and private companies (greater than 
50 instances per town). Canaan, Derby, and Lunenburg are each locations of medium-high levels of hazardous 
materials storage (26 to 50 instances each). Burke, Coventry, Danville, Hardwick, and Ryegate are each 
locations of moderate levels of hazardous materials storage (11 to 25 instances each). The remainder of towns 
(43 towns total) exhibit low levels of hazardous materials storage (10 instances or less). Figure 18 plots these 
relative differences over the region. 
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Figure 18 

 
 
 
The spatial distribution of hazardous materials in storage in Figure 18 corresponds very well with the estimated 
distribution of elevated levels of hazardous materials transport as shown previously in Figure 5. 
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Conclusions 
The highest levels of hazardous materials transport in the Northeast Kingdom (on the order of 35 to 75 trucks 
per day) occur on I-91 from St. Johnsbury to Lyndon, on the whole length of I-93, on US 2 from West Danville to 
St. Johnsbury, and on US 5 between Newport and Derby.  
 
Moderate levels of hazardous materials transport (on the order of 15 to 35 trucks per day) occur on I-91 from 
Wells River to St. Johnsbury, on I-91 from Lyndon to Derby, on US 5 through Newport, on US 5 through St. 
Johnsbury, on US 5 through Lyndon, on US 2 through St. Johnsbury, and on US 2 west of West Danville.  
 
All other roads through the Northeast Kingdom exhibit lower levels of hazardous materials traffic on a daily basis 
(between 0 and 15 trucks per day). 
 
The overall percentage of trucks carrying hazardous material in the Northeast Kingdom during the survey 
periods was 3.7 percent. This average fluctuates to some degree with time of day, but the vast majority of the 
hazardous materials transport in the region occurs between 7am and 7pm. 
 
Fuel products constitute the majority (82 percent) of the hazardous materials transported by truck in the 
Northeast Kingdom in the summer.  
 
Of all the hazardous materials transported by truck in the summer in the Northeast Kingdom, approximately 65 
percent if spilled fall under the response guidelines outlined by guide number 128 in the Emergency Response 
Guidebook. Approximately 20 percent fall under guide number 115. 
 
According to the limited rail transport data available from St. Lawrence and Atlantic Railroad Co., the 
preponderance of hazardous materials transported via rail, if spilled, fall under the response guidelines outlined 
by guide number 115 (31%), guide number 140 (25%), or guide number 154 (25%). However, it is likely that rail 
transport of hazardous materials makes up a relatively small percentage of the overall Haz-Mat freight 
transported in the Northeast Kingdom. 
 
Almost all hazardous materials accidents occur between 5am and 8pm. More accidents occur in the summer, 
with the least occurring in the fall. 
 
For the most part, the routes exhibiting the highest levels of hazardous materials transport are located in the 
towns with the highest levels of reported hazardous materials storage.  
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APPENDIX A:  Hazardous Materials Emergency Response Guide Numbers 
 
The Emergency Response Guidebook contains the proper emergency response guidelines for action in 
the event of a hazardous materials accident. This chart contains a brief description of the materials 
covered under each Guide Number mentioned in this report.  
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APPENDIX B: Field Observations and Hazard Classes by Survey Period 
 
Note: Pie Charts denote only the materials transported by trucks observed during the survey 
period. These should not be assumed to represent the general spread of hazardous materials 
transported past any particular survey point. 
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