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EXECUTIVE SUMMARY 

 

& $43 billion worth of goods involved in international trade move through Atlantic Canada 
annually 
 

& New Brunswick/Nova Scotia Transport Corridor is a part of the Atlantic Canada Gateway 
and Trade Corridor - a system of major ports, international airports, key border crossings, 
and road and rail connections between Atlantic Canada and North America’s major 
markets 
 

& There are four climate change impacts relevant to the New Brunswick/Nova Scotia 
Transport Corridor: (i) sea level rise; (ii) change in precipitation patterns, (iii) increase in 
temperature, and (iv) increase in frequency of extreme weather events 
 

& There are five fundamental economic consequences of the climate change impacts on the 
New Brunswick/Nova Scotia Transport Corridor: (i) loss of asset value associated with 
transportation infrastructure; (ii) loss of value added by transportation, (iii) travel time 
loss; (iv) increase in costs of transportation accidents, and (v) loss of labour income and 
profits in sectors other than transportation 
 

& Overall expected economic loss from climate change impacts on the New 
Brunswick/Nova Scotia Transportation Corridor is $8.971 million per year of which: 
 

Loss of asset value associated with transportation infrastructure is $5.005 million 
per year;  
Loss of value added by transportation is $1.044 million per year; 
Travel time loss is $0.647 million per year; 
Increase in costs of transportation accidents is $2.275 million per year. 

 
 
 
 
 
 
 
 
 
 
 
 
 



'"

"

INTRODUCTION 
 
New Brunswick/Nova Scotia Transport Corridor (NB/NS TC) is a part of the so-called Atlantic 
Gateway and Trade Corridor, which is made up of “a system of major ports, international 
airports, key border crossings, and road and rail connections between Atlantic Canada and North 
America’s major markets” (Canada’s Atlantic Gateway, 2010). It is a “strategic, integrated, and 
globally competitive transportation system for international commerce to and from North 
America”. This becomes even more critical as “Canada fosters more ties and pursues more trade 
in the Americas and with other emerging economic powerhouse” (p.5).  
 
The Atlantic Gateway and Trade Corridor “offers international shippers/importers/exporters a 
growing range of competitive transportation opportunities. The region’s transportation system 
assets include infrastructure, specialized distribution, transload and logistics facilities, and 
expertise in niche capabilities such as refrigerated cargo, dry and liquid bulk shipping, 
international transshipment operations at airports, and cruise facilities” (p.5). A variety of 
commodities pass through the Atlantic Trade Corridor. Key exports include gasoline and fuel, 
food products, petroleum, and wood pulp. Imports include machinery, automobiles, and various 
sorts of food products. 
 
Efficient trade movements depend on an accessible and reliable trade corridor leading to and 
from major markets. This ultimately depends on having efficient rail and road transportation 
networks. Specifically, “the rail sector is vital for moving international trade through the Atlantic 
Gateway and Trade Corridor to North American markets. Canadian National’s (CN) main line 
moves 97 percent of all Atlantic Gateway and Trade Corridor international traffic, with other 
strategic short lines throughout the region feeding into the CN network (p.7)” 
 
As of 2009, there was $43 billion worth of goods involved in international trade moving through 
Atlantic Canada. Having such a network for moving goods, NB/NS TC creates benefits for the 
other regions. This feeds back into benefits to the Atlantic Provinces, as it increases the amount 
of economic activity within the region. The Atlantic Gateway has the ability to help “exporters 
increase their global reach and competitiveness and generate back haul opportunities for 
international shippers using Canada’s east coast ports” (p.18). Furthermore, “through a stronger 
transportation and logistics systems, improved export capacity and a skilled, knowledgeable and 
innovative workforce” (p.19), the thriving regional energy sector can also be further developed. 
They recommend a greater focus on “generating and exporting electricity from renewable 
sources, including hydro, wind, tidal, nuclear and biofuels” (p.19). 
 
A major goal of this project was to identify and evaluate all economic consequences of climate 
change impacts on NB/NS TC in order for them to be imposed later on a dynamic model to trace 
long-run economic consequences of these impacts. In this regard, a literature review was 
performed to identify physical or biological climate change impacts relevant to the NB/NS TC. 
As a result, the following four impacts were identified: (i) sea level rise; (ii) change in 
precipitation patterns; (iii) increase in temperature, and (iv) increase in frequency of extreme 
weather events like snow storms, thunder storms, sea storm surges, etc.  
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These physical or biological impacts cause some significant economic consequences for the 
NB/NS TC. Therefore, in this Report methodology to evaluate all economic consequences of the 
above mentioned climate change impacts is presented and discussed in every detail. All these 
consequences are divided into direct or supply side economic effects and indirect or demand side 
economic effects, algorithms of their evaluation are presented and monetary values are 
calculated.  
 

1. CLIMATE CHANGE IMPACTS AND THE NB/NS TRANSPORT CORRIDOR 
 
The Tantramar region including the Town of Sackville, NB has many low-lying areas which are 
at risk of flooding even under current conditions. Among these areas of vulnerability are 
transportation infrastructure that is critical to the movement of people and goods between the 
provinces of New Brunswick and Nova Scotia. Lieske and Bornemann (2011) claim that 
“…climate-change related sea level rise, accompanied by increasing storm frequency and 
intensity, are raising flood risks in many low lying coastal areas… At current estimates for a 1:10 
year flood cycle, a substantial amount of the community will be potentially affected: 1,049 
parcels and 156 buildings.  As well, flooding of major and secondary highways will render them 
impassable, the sewage lagoon will be flooded, agricultural lands will be inundated, and even 
some non-flooded residential areas within the Town of Sackville will remain as isolated 
“islands” surrounded by flood water.” 

The Province of Nova Scotia has issued a “State of the Nova Scotia’s Coast” (2011) report in 
order to provide “an overview of the condition of our coastal areas and resources”. The authors 
identify climate change as a cause of sea level rise as well as various other weather events. These 
climate changes will impose stresses on people, property and infrastructure.  With respect to 
Nova Scotia in particular, the authors state that sea level projections must account for both global 
sea-level rise (which is not homogenous throughout the globe) as well as regional land 
subsidence. The former might account for 18-59 cm/century, while the authors suggest a 
preliminary value of 20 cm/century for the latter. Based on these assumptions, “relative sea level 
rise in Nova Scotia for the century could range from 70 cm (Forbes et al., 2006) to double that 
value (140 cm)”. 
 
Sea level rise is also a concern because it may amplify the effects of storms. Storm surges, for 
example, are able to reach further inland as sea level rises. Since climate change is expected to 
cause an increase in the frequency, lifetime, and intensity of storm events in the Northern 
Hemisphere, the combined effect of sea level rise and increased storms will be a greater 
frequency of higher-intensity storms. 
 
In his report prepared for the Atlantic Climate Change Adaptation Solutions Association, Réal 
Daigle(2011) provides “estimates of relative sea level rise, including the storm surge component, 
over the coming century for the New Brunswick municipalities of Saint John, Sackville, 
Richibucto, Shippagan, Caraquet and Le Goulet”. Given the proximity of the transportation 
systems to the coast, throughout the Chignecto Isthmus, knowledge regarding these issues is 
extremely important.  Actually this report increases estimates of potential sea level rise. This is 
in accord with other researchers. For example, based on predictions regarding future warming as 
well as the correlation between temperature and global sea level rise trends, Rahmstorf (2007) 
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has estimated a global average sea level rise in the range of approximately 60-120 cm over the 
next century which is consistent with the Nova Scotia report (2011) cited above. 
 
Similar to the Nova Scotia report, Daigle cites local land subsidence as being important. 
Specifically, he writes that “sea levels along most coasts of Atlantic Canada are rising due to the 
fact that these coastlines are very slowly sinking (up to a few tenths of meters per century)”. 
 
Daigle presents estimates of the anticipated change in total sea level for the years 2025, 2055, 
2085, and 2100, for several municipalities. Of interest to us are the projected changes in the 
Sackville region. A projected increase of 13+/-3 cm is projected for 2025, 42+/-12 cm for 2055, 
80+/-28 cm for 2085, and 100+/-38 cm for 2100. Next, he presents estimates generated for 
“Extreme Total Sea Levels for Return Periods of 10, 25, 50 and 100 years for Years 2000, 2025, 
2050, 2085, and 2100”.  
 
Figure 1. Transportation network of the Tantramar Region. Includes road codes 
002042/002043/02057/002058/016001/106008/940001/940002/935003. 
 

 
 
NB/NS TC includes road transportation network (see figure above) as well as CN railway line. 
The road transportation network includes Trans Canada Highway Route 2 (TCH2) as well as 
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Routes 16, 106, 940, and 935. Following standards set by the New Brunswick Department of 
Transportation (NBDOT), segments of these routes are lineated by “control sections” which lead 
to road codes being established (for example,  Route 2, Control Section 42 being “002042”). The 
following table shows the road segments selected due to their propensity to being affected by 
climate change effects and their importance to the movement of freight in this region. 
 
Table 1. The routes and their corresponding road codes, class, length, and maximum legal 
speed. 

 
Route Class Length (km) Maximum Speed (km/h) 
002042 Arterial 7.044 110 
002043 Arterial 8.886 110 
002057 Arterial 8.88 110 
002058 Arterial 5.686 110 
016001 Arterial 12.063 90 
106008 Collector 8.591 50 
940001 Local Numbered 6.258 50 
940002 Local Numbered 16.163 80 
935003 Local Numbered 17.703 70 

  Total 91.27   
 
According to the Planning & Land Management branch of the NBDOT, arterial routes are 
designed to move a relatively large volume of traffic at medium to high speeds with traffic 
movement being the primary consideration and land access being secondary. Collector routes are 
designed to collect traffic from local streets and land-access roads, where traffic movement and 
land access are of approximately equal importance. Lastly, local routes are primarily designated 
to provide land access and may be subjected to controlled access regulation (NBDOT, 2003).  
 
The primary focus of our research has been on TCH2 since it experiences the highest volume of 
traffic and would be the central maintenance concern to the NBDOT should a flood or storm 
surge affect the NB/NS Transport Corridor. Furthermore, the asset value of the TCH2 is much 
greater than the subsequent routes in this study which is discussed in detail later. 
 
According to the “New Brunswick and Nova Scotia Atlas Information”, provided by the Railway 
Association of Canada (2012), there is a total of 1,182.867 route kilometers of railway operated 
in New Brunswick with 968.825 of these or 82% being attributable to CN. In addition, there is a 
total of 1,257.495 route kilometers of railway operated in Nova Scotia, with 759.610 or 60% of 
these being attributable to CN. In this study, we assumed that the length of the CN line going 
through the NB/NS TC is equal to the average length of the TCH2 which is 15.25 kilometers.  
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2. METHODOLOGY 
 
As already mentioned, there are four major physical or biological climate change impacts 
relevant to the NB/NS TC: 
 

1. Sea level rise 
2. Change in precipitation patterns 
3. Increase in temperature  
4. Increase in frequency of extreme weather events 

 
Sea level rise can lead to flooding of the transportation infrastructure and eventually to soil 
erosion in the area. Change in precipitation patterns can affect infrastructure and vehicles as well 
as their maintenance. It can also change driving conditions in the area. Increase in temperature 
can affect transportation infrastructure and vehicles operation. Increase in frequency of extreme 
weather events can affect transportation infrastructure, its maintenance as well as driving 
conditions. As a matter of fact, all these impacts combined will affect the NB/NS TC directly in 
terms of transportation infrastructure, services and operations and indirectly through the 
associated activities. Accordingly economic consequence or what is further called economic 
effects of these climate change impacts on NB/NS TC can be divided into direct and indirect.  
 
Direct economic effects are the ones associated with production of transportation services. In an 
economic sense, those are impacts on inputs of production and services produced by these inputs 
of production. In this regard, by inputs of production first of all we mean capital assets and 
labour. Climate change impacts directly affect transportation infrastructure and vehicles (capital 
assets) and labour involved in production of transportation services. As well climate change 
impacts affect transportation services produced by transportation capital (infrastructure and 
vehicles) and transportation labour. From an economic standpoint direct effects are associated 
with the supply side of transportation. 
 
There are two types of direct economic effects on transportation infrastructure and vehicles: (i) 
direct damage, and (ii) increased maintenance costs. Direct effects of climate change on 
transportation labour are mostly associated with negative health effects. 
 
It is also possible to identify two types of direct effects on transportation services: (i) temporary 
or permanent disruption of transportation services, and (ii) deterioration of the quality of 
transportation services. 
 
Indirect economic effects of climate change impacts are associated with consumers of 
transportation services such as households and economic sectors other than transportation. 
Households mostly consume passenger transportation services while economic sectors mostly 
consume freight transportation. A decrease in the production of transportation services due to 
climate change impacts may lead to a loss of labour income and profits in sectors other than 
transportation. In addition, interruption of transportation services due to climate change impacts 
can lead to increased travel time of all users of a transportation network. Finally, since these 
consumers of transportation are affected by climate change impacts directly as well, they may 
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change their consumption and production patterns which eventually may lead to a change in their 
demand for transportation services. From an economic standpoint, indirect effects are associated 
with the demand side of transportation.  
 
Special consideration should be given to the link between climate change impacts and transport 
accidents. Literature on transport accidents suggests that an increase in precipitations, 
temperature and frequency of extreme weather events lead to an increase in the number of 
transport accidents. These accidents are associated with all users of a transportation network – 
producers of transportation and consumers of transportation – and as such should be also 
incorporated into our framework.  

The following Figure 2 summarizes the above discussion. 
 
Figure 2. Climate Change Impacts and their Economic Effects on the Transportation System 
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Ideally a dynamic model of a transportation system under question should be constructed, and all 
direct and indirect economic effects of climate change impacts should be imposed on this 
dynamic model to trace their economic consequences over time. According to the literature 
review, a Dynamic General Equilibrium Model (GEM) or regional growth model can be used for 
this purpose. 
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However, the goal of this project was to evaluate all potential direct and indirect economic 
effects as point impacts in monetary terms. As already mentioned, later they will be imposed as 
economic shocks in a dynamic model to evaluate cumulative effects of climate change impacts 
on the NB/NS TC over time which will require a comprehensive dynamic model. This will be 
our next step or phase 2 of the project.  
 
Based on the above described framework (see Fig. 2), the following economic consequences 
(effects) of climate change impacts on the NB/NS TC have been identified as the most 
important: 
 

1. Loss of asset value and increase in maintenance costs associated with transportation 
infrastructure (direct effects on inputs of production) 

2. Loss of value added by transportation (direct effects on transportation services) 
3. Travel time loss due to traffic interruptions and changes in precipitation patterns (direct 

effects on transportation services; indirect effects on consumers) 
4. Increase in costs of accidents (direct effects on inputs of production and transportation 

services; indirect effects on consumers) 
5. Loss of labor income and profits in economic sectors other than transportation (indirect 

effects on consumers) 
 

 
2.1. Loss of Asset Value and Increase in Maintenance Costs 
 
While every mode of transportation in Atlantic Canada will be affected by climate change, 
potentially the greatest impact on NB/NS TC will be the flooding of roads, railways, and transit 
systems because of rising sea levels and surges brought on by more intense storms. This impact 
can be partially captured via loss of asset value associated with transportation infrastructure. In 
order to calculate this loss, probabilities associated with these climate change impacts were 
derived as follows. 
 
Daigle (2010) reports the following historic return periods for such extreme events as storms 
associated with sea level rise that lead to the water levels in the area higher than the existing 
dikes can hold (higher than 10 meters) based on 1971-2000 observations: 
 
Event 1: Storm with 10 year return period 
Event 2: Storm with 25 year return period 
Event 3: Storm with 50 year return period 
Event 4: Storm with 100 year return period 
 
These numbers lead to the following so-called historic probabilities: 
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It means that overall historic probability of such extreme events to occur in a given year is equal 
to 17% or p = 0.17. In his latest report, Daigle (2011) writes: “It should be noted that with a one-
meter sea level rise scenario, the flooding levels reached at the height of the January 21, 2000 
record storm-surge event (then near a 100-year return period event) could statistically occur 
every 3 to 5 years”. This is a 20-time increase in frequency!  
 
In our study, we assumed a two-time increase in frequency of these events, which leads to p = 
0.34. The difference in probabilities, which is 0.17, is attributed to climate change. In the context 
of the loss of asset value, there is a 17% probability of losing transportation infrastructure every 
year due to climate change. Therefore, the expected value of the loss can be defined.  
 
In order to quantify the loss of asset value associated with the road transportation network, 
construction contracts corresponding with all routes discussed above were analyzed. The 
intuition behind this approach is that if any of these routes were to be damaged via climate 
change impacts, the costs associated with repairing or rebuilding them would be reflected in the 
dollar values of the contracts which built them initially. 
 
There are two general types of road operations that are performed when constructing a highway 
road surface - grading and paving. Grading is the first phase, which ensures a level base with a 
specified slope and provides the foundation for a road including surface drainage. According to 
highway design engineers at NBDOT, grading is performed commonly when a road needs to be 
re-aligned due to safety concerns such as repeated car accidents, or when a segment of a road 
needs to be relocated. It should be noted that when grading is performed on a road it indicates 
major roadwork is being performed. This includes building the road from its foundation 
providing the support needed for paving materials to be added on top of it. As stated by experts 
at the Design branch of the NBDOT, if water remains on the road surface for an extended 
amount of time then not only does the superficial surface become compromised (paving) but so 
does the foundation.  
 
The second phase of road construction is paving, which is simply the laying down of various 
materials such as asphalt aggregate to ensure a smooth and durable road surface. Paving may be 
performed every 10 to 15 years depending on the frequency and intensity of the amount of traffic 
load over time and surrounding environmental conditions affecting its integrity. As it will be 
demonstrated, grading operations are much more capital intensive than those of paving. 
 
In 1987, the newly elected provincial government sought to improve commerce in New 
Brunswick through upgrading the transportation infrastructure. Namely, the TCH2 was the 
beneficiary of these ambitions by expanding to a four-lane arterial highway along the New 
Brunswick-Nova Scotia border. That is why the contracts which were analyzed with the greatest 
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dollar amounts occurring between the late 1980s and mid-1990s. These contracts reflect the costs 
associated with the re-building of any of these roads should climate change impacts such as 
flooding, storm surge, rapid freeze/thaw cycles, and others degrade them. Conversely, if these 
roads are only affected on the superficial layer, then intensive rehabilitation is not needed. 
Therefore both scenarios were taken into account when evaluating rehabilitation efforts.  
 
To evaluate the road network in the NB/NS TC, capital and maintenance costs were evaluated.  It 
is important to note that dollar values for the aforementioned routes and throughout this Report 
have been adjusted to 2002 dollar values using GDP indexes provided by Statistics Canada 
(2011).  
 
Figure 3. Current 1:10 year flood event in the Tantramar Region as of November 7, 2011 (Lieske 
and Bornemann, 2011). 
  

 
 



+%"

"

As it follows from the collected data, construction cost per kilometer of a road or what is called 
unit cost depends on the type of construction work and type of the road. In this study, unit costs 
associated with the rebuilding or rehabilitation of roads are mostly associated with TCH2 and 
Route 106.  This is due to importance and size of the unit costs of these roads, data availability, 
and their greater vulnerability to climate change impacts in comparison to other routes in this 
region. It appears to be that while Routes 16, 935 and 940 have unit costs that are significantly 
smaller than those of TCH2 and Route 106, they would not be affected by moderate flooding and 
only small portions of these routes would be affected by extreme flooding according to the 
existing climate change scenarios.  Therefore, in this study it was decided to neglect these costs. 
 
Our major focus was on TCH2 because of the reasons stated above. Costs of the TCH2 have 
been separated into high-end and low-end costs. High-end costs are associated with having to 
rebuild from the structural layer (grading) to the superficial layer (paving). Low-end costs are 
associated with only rehabilitating the superficial layer, with paving only needed to be 
performed. The rationale for that is as follows. 
 
With respect to the climate change impacts, flooding of a road does not necessarily imply that 
the structural foundation is compromised. It depends on such variables as time duration and the 
intensity of flooding. In most cases, a road will only require re-paving once it is exposed to 
abundant water such as flooding or a storm surge. Water would have to remain on the road for a 
prolonged period of time if water is to compromise its foundation, thus requiring it to be re-
graded. When the road experiences a large contrast in surface temperature, known as rapid 
freeze-thaw cycles, it can affect the integrity of the superficial layer of the surface but very rarely 
the structural foundation. Heavy and prolonged precipitation at a high frequency may affect the 
superficial layer by striping the asphalt off of it, thus requiring only re-paving. One can conclude 
that it is mainly a prolonged flood or storm surge that would affect the structural integrity of 
these routes, therefore requiring re-grading and re-paving (high-end cost). Other climate change 
effects, including a mild flooding, would require superficial rehabilitation, that being re-paving 
(low-end cost). These expert assessments have been provided by engineers within the Design 
branch and Maintenance & Traffic branch of the NBDOT (personal communication, 2012). 
 
With respect to the total length of the TCH2 in the NB/NS TC of 15.25 km, it was divided into 4 
sections and high-end costs as well as low-end costs were calculated on the basis of the existing 
construction contracts. These calculations led to the following results: 
 

-high-end costs = $50,938,285.95  
-low-end costs = $2,158,384.69 

 
With respect to the intensity of flooding, the following assumptions were made based on expert 
opinion: 
 

- Minimum time for flooding to subside is 4 hours; 
- Average time for flooding to subside is 2 weeks; 
- Maximum time for flooding to subside is 2 months; 
- Three outcomes are equally likely; 
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In making these assumptions, Final Report (2010) of the study conducted by Real Daigle as well 
as interviews with Real Daigle and John MacNaughton were used. It was acknowledged through 
these discussions that this is a complex issue, and that it is difficult to define specific frequencies 
for the various magnitudes of flooding events. Examples of past events were discussed, as well 
as possible scenarios that might be encountered under certain types of storm events.  
 
In addition to these discussions, media reports have provided occasional reference to flooding 
events. There are several mentions of flooding events in recent history that have lasted several 
weeks at a time. Therefore, given the wide range of possible scenarios, we were forced to make 
assumptions regarding the range of event types (minimum, average, maximum) as well as 
probabilities to be assigned to each of these events. 
 
From the above discussion, it follows that low-end costs are associated with minimum and 
average flooding while high-end costs are associated with maximum flooding. Therefore, the 
expected total construction costs of the TCH2 in the area are: 
 

1.752,255,18$95.285,938,50$33.069.384,158,2$67.0  
 
As already discussed, there is a 17% increase in probability of these flooding events to occur 
every year because of climate change. Therefore, expected annual loss in asset value associated 
with TCH2 is: 
 

86.477,103,3$1.752,255,18$17.0)( 2TCHAVLE  
 
Route 106 is quite prone to flooding given its proximity to several brooks and the Tantramar 
River. The one-in-ten year flood extent map shows Route 106 being affected by a flood or a 
storm surge. Although the total length of Route 106 studied is 8.591 km, only affected segments 
were selected due to their higher probability of experiencing climate change impacts totaling 
7.92 km. Due to the characteristic of a collector route, paving is not as capital intensive as an 
arterial route since it does not experience such a high volume of traffic. George Woodburn, 
Director of Engineering and Public Works for the Town of Sackville, stated that Route 106 
experiences the highest volume of freight traffic within the township (personal communication, 
2012).    
 
In this study, it was assumed that if Route 106 is affected by flooding then only re-pavement will 
be required. Therefore, in such a case the expected construction costs account for $652,656.40. 
Given a 17% increase in probability of flooding events in the area due to climate change, this 
leads to annual loss in asset values of: 
 

59.951,110$40.656,652$17.0)( 106AVLE  
 
Comparing this value with the expected annual loss of asset value associated with the TCH2 it is 
obvious that our assumption regarding Routes 16, 935 and 940 was appropriate. 
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According to Canadian National’s (CN) 2011 Investor Fact Book, the number of “route miles”, 
including both Canada and the U.S., is 20,500 miles or 32,991.552 kilometres. According to 
CN’s Balance Sheet as of June 30, 2011, the value of fixed assets is $22.789 billion which means 
that the asset value per kilometre is $690,752.59. In order to calculate the loss of CN’s asset 
value in the NB/NS TC, the length of the CN line in the area was assumed to be the same as for 
road transportation or 15.25 kilometres. Therefore, the expected value of the CN’s loss of asset 
value is 
 

09.776,790,1$25.1559.752,69017.0)( CNAVLE  
 
All three values combined produce the following expected loss of asset value associated the 
NB/NS TC: 
 

54.205,005,5$
09.776,790,159.951,11086.477,103,3)()()()( 1062 CNTCH AVLEAVLEAVLEAVLE

 

 
With respect to maintenance costs, the Maintenance and Traffic branch of the NBDOT is 
responsible for the day-to-day maintenance tasks required on New Brunswick’s provincial 
highway routes. These tasks are not capital intensive in comparison to rebuilding or 
rehabilitating a road. Throughout the calendar year, when maintenance issues arise, they are 
logged on the logistical maintenance system at the Maintenance and Traffic branch. The specific 
task, the dollar amount charged, and the completion date of the task are logged onto the system. 
This logistic system has only been implemented since 2009. Conversely, winter maintenance 
tasks such as snow plowing, are charged to a province-wide budget allotment.  
 
In order to derive an average cost for this study, an estimated dollar figure was produced by the 
Finance branch of the NBDOT. The dollar figure is the per lane kilometre per month unit cost 
relative to spring and summer months (April to September) and winter months (November to 
March). These unit costs average the total maintenance tasks performed within these annual 
intervals along with their respective dollar costs.    
 
The following table Table 2 indicates the average maintenance cost for each route in the 
corresponding spring/summer and fall/winter season. It should be noted that this is an estimate 
due to the asymmetrical nature of maintenance cost data. Arterial routes TCH2 and Route 16 are 
monitored more closely and thus given precedence due to the greater traffic they experience. It is 
expected that their unit cost would be greater than that of the lower priority routes 106, 940 and 
935 (NBDOT, personal communication, 2012).   
 
Table 2. Average maintenance costs per lane kilometre per month 
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Maintenance tasks associated with environmental impacts have been grouped to assess the 
percentage of total maintenance costs they account for. It is found that this group accounts for 
79.5% of the dollar total of all maintenance tasks performed between May 2009 and November 
2011. According to experts within the Maintenance and Traffic branch, when precipitation is 
between 70-100 mm in a day, this is when maintenance issues arise (NBDOT, personal 
communication, 2012). It is common for the drainage structures to need immediate servicing 
once such levels of precipitation are experienced by the road network. However, as explained 
later in this Report, according to the existing forecasts of precipitation patterns in the area, it is 
most likely drier weather is on its way. This means that instead of an increase in maintenance 
costs, climate change might bring a decrease in maintenance costs. On the other hand, at this 
point in time it is just a conjecture, and therefore, given the size of the maintenance costs relative 
to the construction costs we assume that the overall climate change impact on maintenance costs 
is negligible. 
 
2.2. Loss of Value Added by Transportation 
 
Climate change impacts such as extreme weather events and/or sea level rise in addition to direct 
damage to transportation capital can disrupt transportation operations, which leads to a decrease 
in value added by transportation. In order to evaluate the associated loss the following two 
methods can be employed. 
 
Method 1. Construct month-by-month value added by transportation VAT pattern similar to the 
monthly traffic pattern as follows: 
 

AT
MTVATVAT i

i                                                                                                                        (1) 

 
where 
 
VATi is monthly value added by transportation 
VAT is annual value added by transportation 
MTi is traffic in the i-th month 
AT is annual traffic 
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Use forecast of a climate change impact (stressor) to calculate loss of VAT as follows: 
 

12

1i
iiVApLOSS                                                                                                                           (2) 

where  
 
pi is proportion of stoppage time of traffic in month i defined as  
 

3024
i

i
stp                                                                                                                                   (3) 

 
where sti is stoppage time (no traffic) due to climate change event (e.g., flooding, extreme 
weather events, etc) in hours in month i.  
 
Method 2.  Estimate the following regression 
 

ttt eTRAFFICaaVAT 10                                                                                                     (4) 
 
where 
 
VATt is the value added by transportation in year t 
TRAFFICt is traffic in year t 
 
Loss in value added by transportation due to climate change impacts can be defined as 
 

12

1
1

i
iiMTpaLOSS                                                                                                                    (5) 

 
where coefficient a1 is the value added by transportation per unit of traffic and  
 

12

1i
ii MTpTLOSS                                                                                                                        (6) 

 
is annual loss in traffic due to climate change impacts. 
 
In this study, Method 2 was applied to both road transportation and rail transportation. Flooding 
was chosen as the major stressor since there is strong evidence based on the studies conducted in 
the area by other researchers presented in the previous sections.  
 
First, regression (4) was run in order to capture the relationship between road traffic volume and 
value-added by road transportation. Time series VATt was obtained as follows: The proportion of 
the “Truck Transportation” to the “Transportation and Warehousing” industry as a whole was 
calculated for 1990-2007.  These proportions were then applied to “Interprovincial Trade Flows” 
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in order to determine how much road trade is moving between New Brunswick and Nova Scotia. 
The total of values - going both East and West - is taken to be VATt. TRAFFICt series was 
defined on the basis of Annual Average Daily Traffic (AADT) volumes multiplied by days in the 
year for 1991-2007. Tables below summarize the results of the calculations: 
 
 
 
Table 3. Value-added by road transportation and traffic levels 
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Table  3 (continued). Future value-added by road transportation and traffic levels 
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Sources:  
Table 379-0019 (E-STAT; Statistics Canada) 
Table 386-0002 (E-STAT; Statistics Canada) 
NB Department  Of Transportation (NBDOT) 2008 Permanent Counts 
 
Regression (4) was estimated through both Linear and Fixed Effects models, and as a result the 
following relationship was established: 
 

tt TRAFFICVAT 0000114.091958.17  
 
in which coefficient a1 = 0.0000114 was significant at 5% significance level. It means that for 
each unit of traffic interprovincial trade increases by $11.4.  
 
This value then was used to define the loss in value-added by road transportation according to 
formula (5).  In this regard, monthly traffic patterns were constructed based on the data from the 
New Brunswick Department of Transportation (NBDOT). In order to define proportion of traffic 
stoppage time pi in the formula, the following assumptions were made based on the expert 
opinion explained in the previous section: 
 

- Minimum time for flooding to subside is 4 hours; 
- Average time for flooding to subside is 2 weeks; 
- Maximum time for flooding to subside is 2 month; 
- Three outcomes are equally likely; 
- Roads can be used as soon as water clears. 

 
According to these assumptions, the following results were obtained on the basis of (5): 
 
Minimum annual loss = $0.006 million 
Average annual loss = $0.481 million 
Maximum annual loss = $1.925 million 
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Expected value of the loss was defined as: 
 

81438.0$925.1$33.0481.0$33.0006.0$34.0LOSS  million or $814,380.  
 
The same methodology was applied to the CN rail transportation in the area. Series VATt was 
constructed as follows: Proportion of rail transportation in the “Transportation and 
Warehousing” industry as a whole was calculated for the years 1997-2007. These proportions 
were then applied to “Interprovincial Trade Flows” in order to determine how much rail trade at 
producer prices is moving between provinces.  In order to construct TRAFFICt series the 
following four measures were used: (i) carloads originated, (ii) tons originated, (iii) freight train 
miles, and (iv) revenue ton miles. 
 
 
The following tables summarize the value added by rail transportation and traffic levels:  
 
Table 4.  Value added by rail transportation and traffic levels 
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Sources:   
Table 379-0019 (E-STAT; Statistics Canada) 
Table 386-0002 (E-STAT; Statistics Canada) 
New Brunswick Provincial Profiles 2000-2009; Railway Association of Canada 
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Table 4 (continued). Future Value-Added By Rail Transportation and Traffic Levels 
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All 4 measures of rail traffic were used to estimate equation (4), and the most consistent results 
were obtained with respect to “tons originated” measure which produced the following result: 
 

tt TRAFFICVAT 0085711.0084208.5  
 
Coefficient a1 = 0.008571 was significant at 5% significance level. It means that for each ton 
originated of rail traffic interprovincial trade increases by $8,571.1. According to this value and 
expected service interruptions due to flooding events explained in the section for road 
transportation above, the expected loss of value-added by CN rail transportation came to $0.2297 
million. Total combined loss of value-added therefore is  
 
$0.81438 + $0.2297 = $1.04408 million 
 
2.3. Travel Time Loss 
 
Travel time loss due to climate change impacts was calculated as the sum of the following two 
components: 
 

- Travel time loss due to traffic interruptions/delays; 
- Travel time loss/savings due to change in precipitation patterns; 

 
In order to calculate travel time loss due to traffic interruptions, previously stated assumptions   
 
(i) minimum time for flooding to subside is 4 hours 
(ii) average time for flooding to subside is 2 weeks, 
(iii) maximum time for flooding to subside is 2 month, 
(iv) all three scenarios are equally likely 
(v) roads can be used as soon as water clears, 
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were combined with the value of travel time equal to the minimum hourly wage in the area 
which was taken to be $10/hour. This value was used as a proxy for opportunity cost of travel 
time.  
 
Therefore: 
 

TLOSSTTL 10                                                                                                                          (7) 
 
where TTL is travel time loss and TLOSS is loss in traffic in hours per year defined previously. 
Given our assumptions, maximum travel time loss was defined as $1.689 million, average – as 
$0.422 and minimum – as $0.005 million. Expected value of the loss is: 
 

53.198,698$32.575,688,1$33.0000,422$33.054.025,5$34.0)(TTLE  
 
According to Maoh, Kanaroglou, and Woudsma (2007), loss of travel time in hours per vehicle 
due to change in precipitation patterns can be calculated as follows: 
 

)( ttttL a                                                                                                                                   (8) 
 
where 
 
L - loss of travel time, hours/vehicle; 
 
tta – weather-adjusted travel time, hours; 
 
tt – average travel time under normal conditions, hours; 
 
In turn, average travel time under normal conditions can be defined as 
 

s
dtt                                                                                                                                             (9) 

where  
 
d – travel distance, km; 
s – the existing speed limit, km/hour; 
 
In our case, eastbound, the portion of the TCH under observation measures 15.93 km. 
Westbound, the portion of the TCH under observation measures 14.566 km. The approximate 
mean value of 15.25 km is assumed. The speed limit in either direction is 110km/hr (Source: Rt2 
Lengths and Speed; NBDOT)  
 
Therefore, according to (9): 
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138636364.0
110

25.15
s
dtt   in hours or 8.32 minutes. 

 
The adjusted travel time is defined as 
 

a
a

s
dtt                                                                                                                                        (10) 

 
where sa  is adjusted speed limit, km/hour.  In turn, adjusted speed limit is calculated as 
 

)1( rssa                                                                                                                                 (11) 
 
where  r is speed reduction factor due to weather conditions. 
 
Speed reduction factor is calculated as follows: 
 

cs
cs

cscr
cr

cr psnowSNOWprainRAINr
4

1

3

1

                                                                       (12) 

 
where  
 
RAINcr – percentage reduction in speed due to rain of type cr 
praincr – proportion of rain (days/365) of type cr 
 
SNOWcs – percentage reduction in speed due to snow of type cs 
 
psnowcs – proportion of snow (days/365) of type cs 
 
Speed reduction factor r was defined for current and future periods. Meteorological data 
describing the current period was obtained for 1971-2000. Original values of RAINcr and SNOWcs 
presented in Maoh, Kanaroglou and Woudsma (2007) were adjusted according to the existing 
traditions in Atlantic Canada (see Daigle, 2010). They are presented in tables 5 and 6 below: 
 
 
 
Table 5. Values of RAINcr 
 

Type of rain cr index RAIN, % 
Light (0.2=<mm=<5) 1 2 
Moderate (5=<mm=<25) 2 7 
Heavy ( 25=<mm) 3 10 
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Table 6. Values of SNOWcs 
 

Type of snow Cs indexs SNOW, % 
Light (0.2=<mm=<5) 1 4 
Moderate (5=<mm=<25) 2 8 
Heavy (25=<mm) 3 30 
 
According to our calculations, speed reduction factors for the current period (1971-2000) and 
future period (2020) based on scenarios presented in Daigle (2010) were calculated as 0.021849 
and 0.0171369 respectively which led to the following adjusted speed limits: 
 

- 107.6 km/hours for the current period 
- 108.1 km/hour for the future period 

 
It appears to be that according to the above-mentioned scenarios climate change in this region 
leads to drier weather with less snow and rain in general which eventually improves driving 
conditions along the observed portion of the TCH2. That is why the future period speed limit is 
slightly higher than the current which eventually results in savings in travel time.  
 
Loss (+) or savings (-) due to climate change impacts can be defined as follows: 
 

T
a
e

a
c VTRAFFICttttAL )(                                                                                                  (13) 

 
where 

-  tte
a is the adjusted travel time for the existing weather pattern; 

- ttc
a  is  the adjusted travel time for the new weather pattern due to climate change; 

- TRAFFIC = annual traffic, hours/year 
- VT = $10/hour = value of travel time  

 
First, the adjusted travel time was defined for the current and future periods, and then these 
values along with previously derived values for traffic were used to calculate the loss/savings 
according to (13). As a result, savings of $42,868/year were obtained.   
 
The same methodology was applied to the rail transportation associated with the CN line going 
through the area. The following assumptions were made: 
 

- The length of the CN line in the area is 15.25 km; 
- The average speed of the train is  80 km/hour;  
- The speed reduction factors are the same as before since they depend on the same 

weather conditions in the same area. 
 
Sources for these assumptions are: 
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- Transport Canada. Operating Speed Limits. Rules Respecting Track Safety (TCE-31). A. 
Classes of Track. Retrieved February 9, 2012. http://www.tc.gc.ca/eng/railsafety/rules-
tce31-98.htm 

 
- NBDOT (Mr. Robb Francis, Transportation Policy Analyst)  

  
Therefore, travel time under normal conditions is 
 

190625.0
80

25.15tt  hour or 11.78 minutes.   

 
According to our calculations, speed reduction factors for the current period (1971-2000) and 
future period (2020) were calculated as 0.021849 and 0.0171369 respectively which led to the 
following adjusted speed limits: 
 

- 78.3 km/hours for the current period 
- 78.6 km/hour for the future period 

 
Again, because of the improved weather conditions in terms of precipitations, application of (13) 
led to annual savings of $8,451.12 per year.  
 
Combining the above calculated effects, travel time loss is 
 
698,198.53 - 42,868 - 8,451.12 = $646,879.41 = $0.6469 million 
 
 
2.4. Increase in the Costs of Transportation Accidents 
 
First, changes in costs of accidents due to changes in precipitation patterns in the area were 
defined.  Economic impact of a change in precipitation patterns (loss or savings) on the number 
of transport accidents is calculated as follows: 

aa CNALOSS1                                                                                                                     (14) 

where 

Na is an increase(+)/decrease(-) in the number of traffic accidents per year due to climate 
change; 

Ca is the cost of an average traffic accident, $/year 

In turn, a can be defined as follows: 

x
NxxN ac

a 75.0365
)(75.0                                                                                                                  (15) 
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where 

Na  is the existing number of traffic accidents per year; 
x is the existing number of days with precipitation; 
xc is the number of days with precipitation under climate change scenario.  
 
According to Daigle (2010), from 1971-2000, there were an average of 155 days with 
precipitation which implies x = 155. The predicted number of days with precipitation for each of 
the periods 2020, 2050, and 2080 forecasted by Daigle (2010) are as follows: 
 
xc,2020 = 137.7 
xc,2050 = 119.9 
xc,2080 = 104.0 
 
According to the NBDOT, the number of road accidents, occurring on the TCH2 per year is 62 
on average which means Na = 62. Plugging the above values into formula (15) leads to the 2.25 
reduction in the number of accidents in 2020, 3.39 and 4.93 in 2050 and 2080 respectively.  
 
With respect to Ca, according to the Canadian Transportation Safety Board, about 160,000 road 
accidents occur in Canada each year. This translates into 2,800 to 2,900 people killed on the road 
every year. Studies also have shown that car accidents cost Canada a total of $62.7 billion every 
year. This includes direct costs relating to property damage, hospital care, traffic delay, 
emergency response and out-of-pocket expenses by the victims. Therefore, approximately Ca = 
$391,875 which is somewhat a high value.  
 
Therefore, economic impact of a change in precipitation patterns was calculated for each of the 
future periods. The following savings were obtained:  
 

- $881,718.75 for 2020 
- $1,328,456.25 for 2050 
- $1,931,943.75 for 2080 

 
Again these savings are due to improved driving conditions because of the drier weather 
explained in the previous section. 
 
The “Statistical Summary Railway Occurrences 2010” report by the Transportation Safety Board 
of Canada details the proportion of each type of rail accident occurring in Canada. It appears to 
be that derailments comprise 57 percent of the total. It is assumed in this study that derailments 
are the only type of rail accidents that might be affected by the weather. This is a reasonable 
assumption as the other types are attributable to either human or technical error. 
 
From the same report, we obtained data on the number of derailments occurring in New 
Brunswick and Nova Scotia from 2001-2010: A combination of Main-Track Train Derailments 
and Non-Main-Track Train Derailments.  
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Earlier, we had derived the proportion of rail transportation going between NB and NS to the 
total value of commercial rail transportation in these provinces. These proportions were applied 
to the amount of accidents occurring in each province in order to approximate the number of 
accidents occurring within the corridor between NB and NS.  
 
The year of 2007 was used as the current year (number of traffic accidents per year, Na) as this is 
the last year where we have data on the proportion of rail trade going through the corridor (see 
Transportation Safety Board of Canada. Extracted on Feb 6, 2012. Statistical Summary Railway 
Occurrences 2010, http://www.tsb.gc.ca/eng/stats/rail/2010/ss10.asp). 
 
Based on our calculations, the current number of rail accidents within the NB/NS transport 
corridor is Na = 2.0357 
 
Changes in the number of rail accidents occurring per year were calculated for each of the future 
periods according to (15), and the following results were obtained: 
 

Na,2020= -0.10336854 
Na,2050 = -0.15845716 
Na,2080 = -0.20766554 

 
The above numbers show the reductions in the number of derailments due to drier weather in the 
future as explained earlier.  
 
Alternative measure of the cost of train derailments was obtained, but there were two issues with 
this measure. First, the measure only seems to encompass actual monetary costs, which is 
reflected in a relatively low value when compared with the Ca applied to road transportation. 
Second, we could not determine who the author was as the document was found in a partial form 
through a web engine search. 
 
Therefore, for consistency the original value of $391,875 per accident was used.  Economic 
impact of a change in precipitation patterns on the number of railroad accidents was calculated 
for each of the future periods as follows:  
 
ALOSS12020= (-0.10336854)*($391,875) = -$40,507.55 
ALOSS12050= (-0.158457163)* ($391,875) = -$62,095.40 
ALOSS12080= (-0.20766554)* ($391,875) = -$81,378.93 
 
which are savings. Combined with the savings associated with reduction in road traffic accidents, 
the following total savings are: 
 
ALOSS12020 = -$922,226.30 
ALOSS12050 = -$1,390,551.65 
ALOSS12080 = -$2,013,322.68 
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However, in addition to the economic impact on the number of accidents from the change in 
precipitations, there is another impact caused by the changes in the frequency of extreme weather 
events. This impact can be captured as follows: 
 

m

i
i

c
iaa ppNNE

1
)(75.0)(                                                                                                    (16) 

 
Na is the existing number of traffic accidents; 
0.75 is the increase in the number of accidents due to weather taken from the literature1

pi is the existing frequency of extreme weather event i
; 

2

pi
c is the increased frequency of extreme weather event i under climate change scenario.  

; 

 
Probabilities in formula (16) are the same as explained in the section “Loss of Asset Value and 
Increase in Maintenance Costs” or pi = 0.17 and pi

c = 0.34.  Given these assumptions, application 
of (16) leads to the following expected value of an increase in the number of transportation 
accidents: 
 

16.8)17.034.0(6475.0)( aNE  
 
where 64 is a combined number of current accidents associated with road transportation (62 
accidents) and derailments (2 accidents).  Annual loss from the increased number of accidents 
due to increased frequency of extreme weather events because of climate change then was 
defined as 
 

700,197,3$875,39116.8)(2 aa CNEALOSS """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""(17) 
" 
Increase in costs of transportation accidents is the sum of the two components defined above: 
 

70.473,275,2$700,197,3$30.226,922$21 ALOSSALOSSALOSS   
 
 
2.5. Loss of Labour Income and Profits in Economic Sectors Other Than Transportation  
 
This is a demand side effect or the so-called spill-over effect of climate change on the 
transportation network. Since the transportation network is an integral part of the regional 
economy, delays, interruptions, decrease in quality of the network and other negative effects of 
climate change will affect all it’s users directly and indirectly. Other sectors of the regional 
economy such as for example, agriculture and forestry, as well as households are consumers of 

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
+"As already mentioned in the text, according to the literature deteriorating weather conditions increase the 
number of traffic accidents in Canada by 75%  

! which is historic probability given by the return period of extreme event"
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transportation and therefore, they use the NB/NS TC. In order to evaluate the losses of 
consumers of transportation the following methodology can be applied. 
 
Let us assume that labor income can be presented as a linear function of traffic. Therefore, it is 
possible to estimate the following regression 
 

ttt uTRAFFICbbLI 10                                                                                                           (18) 
 
where 
 
LIt  is labour income in year t 
TRAFFICt is traffic in year t 
 
In such a case coefficient b1 is the value of labour income per unit of traffic. Therefore, loss in 
labour income can be defined as 
 

TLOSSbLINCOME 1                                                                                                             (19) 
 
where annual loss of traffic TLOSS is defined as previously 
 

12

1i
iiMTpTLOSS                                                                                                                      (20) 

 
The same approach can be applied to profits. Therefore, the following regression should be 
estimated 
 

ttt TRAFFICccPROF 10                                                                                                   (21) 
 
with coefficient c1 being profits per unit of traffic. Loss in profits then is 
 

TLOSScLPROFIT 1                                                                                                                (22) 
 
Given the scope of the work done and time constraints this indirect effect was not evaluated. The 
evaluation requires extra time for data collection associated with other sectors of the regional 
economy as well as analysis of personal incomes of people who live in the area. Unfortunately 
we did not have enough resources to perform this analysis. 
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3. CONCLUSION 
 
Given the resources and a time constraint of one year, in this study economic consequences of 
the climate change impacts on New Brunswick/Nova Scotia Transport Corridor (NB/BS TC) 
have been evaluated in monetary terms. In order to do so, an appropriate methodology was 
developed. This is a unique study since according to the performed literature review there is no 
analog of such work anywhere. This study is an important component of a broader project to 
evaluate cumulative consequences of climate change impacts on the NB/NS TC. The latter 
requires point estimates of the impacts to be imposed on a dynamic model of regional economy. 
This study was dedicated to the assessment of these point estimates. 
 
Direct and indirect effects of the climate change impacts on the NB/NS TC were identified and 
summarized in the following five categories: 
 

(i) Loss of asset value associated with transportation infrastructure 
(ii) Loss of value added by transportation 
(iii) Travel time loss 
(iv)  Increase in costs of transportation accidents 
(v) Loss of labour income and profits in sectors other than transportation 

 
The first four effects can be classified as direct while the fifth as indirect. As a result of this 
study, mostly direct effects were evaluated in monetary terms. The overall loss was defined as 
$8.971 million per year in 2002 dollars. This loss includes: 
 

- $5.005 million as loss of asset value 
- $1.044 million as loss of value-added 
- $0.647 million as travel time loss 
- $2.275 million as increase in costs of accidents 

 
Of course, these numbers are based on very strong assumptions made in this study. On the other 
hand, this is first attempt to evaluate climate change impacts on a transportation network in 
monetary terms. With passage of time when more precise forecasts and data become available 
the above values will be revisited. However, data and material collected while working on this 
project is of great importance and value.  This is unique material that can be used for further 
research in this area. 
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APPENDIX 
 

Table 6. The high-cost of re-building Route 2 between the Sackville town limit and the New 
Brunswick-Nova Scotia border. “93-4306” is an example of a construction contract number. 
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Table 7. The lox-cost of re-habilitating Route 2 between the Sackville town limit and the New 
Brunswick-Nova Scotia border.   
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Table 8. The cost of rehabilitating Route 106 between the Sackville town limit and Cattail Ridge.   
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Table 9. Maintenance tasks that are closely related to environmental impacts. Supplied by the 
Maintenance and Traffic branch of the NB DOT. 
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Table 10. Description of maintenance tasks performed by the Maintenance and Traffic branch of 
the NB DOT. 
 
Task Code Task Name Task Description 

101 Hand Patch with Premix – Division Crews Hand patch roadway surfaces and 
paved shoulder using premix to 
correct such deficiencies as 
potholes, cracks, depressions or 
bumps at bridge approaches, 
utility cuts, etc. 

104 Level with Premix Level large areas of roadway 
surface or paved shoulder with 
motor grader using premix to 
correct depressions and improperly 
shaped road surfaces 

105 Hand Patch with Premix – District Crews Hand patch roadway surfaces and 
paved shoulders using premix to 
correct such deficiencies as 
potholes, cracks, depressions or 
bumps at bridge approaches, 
utility cuts, etc. 

121 Grade/Reshape Surface Grade and reshape unpaved roads 
without any addition of material. 
Use when surface has deteriorated 
to a rutted or washboard condition 
or the crown has been lost 

122 Spot Gravel Unpaved Roads Spot repair unpaved surfaces using 
gravel or sandstone to repair soft 
wet areas, localized road 
depressions, or washed  out areas 

221 Grade/Reshape Shoulders Grade and reshape shoulders to 
restore grade and section sand to 
repair hazardous situations, 
pavement drop-off and remove 
vegetation growth build-up 

299 Miscellaneous Surface – Summer Roadway surface and shoulder 
work which is not covered by 
other tasks such as: 

-Roadway sweeping 
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-Scarifying bituminous surface 

-Blotting asphalt surface 

-Picking rocks 

-Removal or dead animals 

-Accident cleanup 

-Halloween cleanup 

-Sub-grade repairs to asphalt and 
surface treated roads (excavation 
and backfill) 

301 Machine Ditches Clean and reshape drainage and 
off-take ditches with a motor 
grader or small dozer to correct 
such deficiencies as ditch erosion, 
non-conformity in grade, line or 
section; water ponding; weeds; 
brush and vegetation growth 

302 Ditching with Excavator Clean and reshape drainage and 
off-take ditches by excavating, 
loading, hauling and disposing of 
material removed 

311 Clean and Repair Drainage Structures Clean and repair minor drainage 
structures (up to 3 m), culverts, 
property accesses, sluice-ways, 
catch basins, drop inlets, and road 
bed sub-drains 

399 Miscellaneous Drainage Drainage maintenance not 
otherwise covered such as: 

-removal (no replacement) of old 
driveway crossings 

-removal of beaver dams and 
screening of upstream end of 
culverts 

-maintenance of erosion control 
structures 

401 Machine Mowing -Machine mowing of grass, weeds, 
and small brush on roadside, 
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medians and interchanges 

404 Brush and Tree Cutting (Summer and Winter) -Cutting undesirable brush or trees 
by using hand operated tools 

499 Miscellaneous Roadside Roadside maintenance activities 
not otherwise covered such as 
hand mowing, maintenance of 
fences and sidewalks, seeding, etc. 

701 Erect New Signs Erect new signs at new permanent 
locations 

707 Sign and Post Maintenance – District Crew Straighten, repair, clean and/or 
replace highway signs and posts – 
District Crew 

711 Guide Rail Maintenance Repair, paint, replace, etc., cable 
or flexible beam guide rail, guide 
posts, delineators and delineator 
posts 

799 Miscellaneous Traffic Services Traffic Services not otherwise 
covered such as: 

-Monthly lighting location surveys 

-Temporary signing of bumps, 
detours, etc. 

801 Flood Damage Storm drainage damage, 
rebuilding or rehabilitation of 
drainage structure 

ACC Accident Repairs In the event of vehicular accident 

BBB Standard DOT Task Various day-to-day DOT tasks not 
previously mentioned 

XXX Special Task #1 Maintenance task that is not 
previously mentioned 

YYY Special Tasks #2 Maintenance task that is not 
previously mentioned 

 
 


