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  Parking lot spaces 5192 972.8 2.323 0.015 1,026.4 
  Parking garage spaces 1535 16,589.7 14.973 1.281 17,301.3 
  Total 91,513.8 102.295 3.799 94,839.8 
    
Bergen County Line - Commuter Rail CO2 CH4 N2O GWP 
  Tonnes Tonnes Tonnes Tonnes 
  Type of Rail Commuter   
  Track miles 34 41,014.7 38.378 6.078 43,704.8 
  Electrified track miles 0 0.0 0.000 0.000 0.0 
  Tunnel miles 0 0.0 0.000 0.000 0.0 
  Bridge miles 0.16 11,484.3 10.674 0.468 11,853.5 
  Platforms 7 2,950.9 2.703 0.221 3,076.1 
  Parking lot spaces 1110 208.0 0.497 0.003 219.4 
  Parking garage spaces 136 1,469.8 1.327 0.114 1,532.9 
  Total   57,127.7 53.579 6.884 60,386.8 

 

Figure 6. Subsystem Contribution to Total GHG Emissions (GWP) – Morristown 
Line. 

 
 

 
 
 
The Morristown line runs from Penn Station in New York City to Hackettstown, NJ. It 
has a total length of 57 miles and consists of 121.8 miles of track of which 94.92 miles 
are electrified. This line has seven miles of tunnel and 1.20 miles of bridges. There are 
25 stations assumed to be platform type and 6,961 parking spaces. Of this total, 6,055 
parking spaces are located in surface parking lots and 906 are located in garage 
parking facilities. The catenary system accounts for 50% of GWP even though parts of 
the Morristown line are not electrified. The tunnel is roughly 1.75 miles in length but 
accommodates four tracks. We estimate embedded GWP from this tunnel at 28% of 
GWP for the Morristown line. Track accounts for 13% of GWP. Bridges account for 7% 
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and platform stations and parking garages account for 1% each. Surface lot parking 
accounts for less than 1% of GWP. 
 

Figure 7. Subsystem Contribution to Total GHG Emissions (GWP) – Princeton 
Line. 

 
 
 
The Princeton line is 3.75 miles of electrified single track. It runs between Princeton 
Junction, a major stop on the Northeast Corridor line and Princeton Station. We count 
Princeton Station and the platform that receives Princeton line passengers at Princeton 
Junction. These facilities are not inconsistent with the platforms described in Chester 
(2008) for commuter rail. We assume that all use of parking facilities by Princeton line 
passengers is at Princeton Station because the Princeton line is used to gain access to 
Northeast Corridor and AMTRAK trains at Princeton Junction. The catenary system 
accounts for 79% of GHG emissions and track accounts for 16%. A single bridge 
accounts for 2% and Princeton Station accounts for 3% of GWP. All 285 parking spaces 
at Princeton Station are surface lot parking which account for less than 1% of GWP. 
 
The Pascack Valley line runs from Pascack Junction through Nanuet, its last stop, to 
Woodbine yard. It consists of 23.4 miles of non-electrified single track. It includes an 
estimated 0.06 miles of bridges, which account for 10% of GWP. There are 16 platform 
stations and 2,042 parking spaces all of which are surface lot parking. Track is the 
largest source of GHG emissions, accounting for 72% of GWP from the materials used 
in the Pascack line. Platforms account for another 16% of GWP. Surface parking lots 
account for 1% of GWP. 
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Figure 8. Subsystem Contribution to Total GHG Emissions (GWP) – Pascack 
Valley Line. 

 
 

Figure 9. Subsystem Contribution to Total GHG Emissions (GWP) – Montclair 
Line. 

 
 
The Montclair line connects with the Morristown line near the Roseville substation. It 
has a total length of 4.12 miles from the connection with the Morristown line to Montclair 
station and includes three intermediate station stops. The track is double for 3.69 miles 
and single for 0.43 miles on either end of the line. The track is electrified along its entire 
length. We assume 7.81 track miles. Ten small road and small water feature crossings 
account for 0.20 bridge miles. There are four commuter rail platforms and 6,727 parking 
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spaces. Of these, 5,192 parking spaces are located in surface parking lots and 1,535 
are located in garage parking facilities. The catenary system accounts for 53% of GWP 
from materials. Garage parking accounts for 18% of GWP, bridges account for 16% of 
GWP and track accounts for 11%. Platform stations account for 2% and surface parking 
lots account for 1% of GWP. 
 

Figure 10. Subsystem Contribution to Total GHG Emissions (GWP) – Bergen 
County Line. 

 
 
 
The Bergen County line leaves the Main Line at Bergen Junction and rejoins it at 
Ridgewood Junction. The track is doubled along its entire 17 mile length. The track is 
not electrified and there are no tunnels. We estimate 0.16 bridge miles, including a 
drawbridge over the Hackensack River drawn with an apparent length of 0.03 miles 
(158.6 feet) on the diagram. There are seven stations assumed to be platforms and 
1,246 parking spaces. Surface parking lots account for 1,110 parking spaces and the 
remaining 136 parking spaces are located in garage parking facilities. Track accounts 
for 72% of GWP from material inputs and bridges account for 20%. Passenger stations 
account for 5% of GWP and garage parking accounts for 3%. Surface parking lots 
account for less than 1% of GWP. 
 
Table 43 shows our estimates for the ranges of total GHG emissions per mile for four 
NJT commuter rail systems. Two of the lines, Princeton and Montclair, are fully 
electrified. Two others, Pascack Valley and Bergen County are not electrified. The 
Morristown line, which is partially electrified  is not shown. The range of the non-
electrified lines is quite small. The range of the electrified lines is larger due to the 
relative abundance of garage parking on the Montclair line. Our analysis shows that 
catenary systems account for most GHG emissions on a material basis where they are 
present. On non-electrified track the track itself is generally the largest source of GHG 
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emissions. Tunnels and bridges, although they do not generally account for large 
portions of track represent relatively massive material inputs over short distances. 
Percent emissions from passenger stations are minor when track is electrified. All 
commuter rail stations are assumed to be of the platform type. These account for 
between one and two percent of GWP of electrified rail systems. On non-electrified 
track commuter rail station embedded GHG emissions are overshadowed to the extent 
that there are bridges and tunnels on the system. Parking spaces did not account for 
more than one percent of GHG emissions where garage parking was not present. This 
is largely due to the larger GHG emissions from garage parking per parking space in 
comparison with surface parking lots. The GWP of GHG increases 57 fold when a 
parking garage space is substituted for a surface lot parking space.  
 

Table 43. Ranges of Estimated GWP for Electrified and Non-Electrified NJT 
Commuter Rail Systems. 

 GWP (tonnes per mile) 
Electrified Rail  
Princeton Line 8,121.40 
Montclair Line 12,143.39 
Non-electrified Rail  
Bergen County Line 1,776.08 
Pascack Valley Line 1,777.36 

 
New Jersey Transit Bid-sheets 

We evaluated whether it was feasible to estimate emissions using a bottom-up 
approach, based on the components specified in contract bid-sheets.  We received 
three contract bid-sheets for station construction/renovation that were provided by NJT.  
Detailed data on the material inputs would allow us to estimate the life-cycle emissions 
associated with each. These need to be provided based on material weight or volume 
with known densities. Measures used in construction contracts commonly awarded by 
the New Jersey Department of Transportation are generally quantifiable. They may be 
stated as volumes, such as cubic feet of concrete, reinforced concrete, aggregate or 
asphalt. They may also be stated as weight, such as pounds of steel, or aluminum. 
Areas may be used to a known depth, such as square yards of pavement, or metal 
plating. Linear distance may be used for which the material for which weight or volume 
has been worked out for a known distance, as we have done with ballast. Pipe, guard 
rails, and fencing are examples of the latter. After reviewing the three contract bid-
sheets it was clear that a bottom-up approach would not work for any of them. Two of 
the contracts (Pennsauken Transit Center and Lindenwold Station) do not present any 
quantifiable material inputs. The third contract (Ridgewood Station) specifies most 
material inputs as lump sums. This is problematic because the material inputs are not 
quantified. 
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The contract bid-sheet items that are unquantifiable include items that are exclusively 
equipment activity inputs. These include such things as site clearing, disposal, drainage, 
saw-cutting, drilling, grading, excavation, embankment building, and landscaping. To 
quantify these inputs we could use EPA’s NONROAD application with an inventory of 
the equipment used including fuel type, power rating for each equipment piece, and 
ideally vintage year. In addition we would need to know either fuel consumption or 
duration of operation, or as an alternative, a quantified expression of the work 
performed with each piece of equipment, such as cubic yards of material excavated, 
linear feet of a hole drilled to a known diameter, or square yards of pavement broken 
up. This latter type of information can be theoretically interpreted in a rough sense 
based on production rates per hour, which are often found on equipment specifications. 
The Lindenwold contract specifies linear feet of drilled shafts of two and three-foot 
diameters. These could be interpreted if we knew the power rating, fuel type, and 
production rate of the drill or drills used. 
 
Many of the material inputs are not quantifiable. Lump sums are specified for sub-base 
courses, sidewalks, curbs, ballast, cast-in-place and precast concrete, concrete wearing 
surfaces, glass pavers, structural steel, handrails, timber, tiles, sheet metal, doors of a 
variety of materials, trims of various kinds, and so on. The Lindenwold contract specifies 
square yards of broken stone surface course, but not the depth. The specification of 
square feet of non-slip membrane coating is quantifiable but we have not identified the 
material. The under platform fence and chain link fencing, expressed as linear feet, 
could be easily quantified if we knew the height. Assuming a default mixture cast-in-
place concrete expressed as cubic yards is easily quantifiable, as are brick masonry 
walls and concrete block expressed in square feet. Retractable platform edges and 
timber bumper strips expressed in linear feet are not quantifiable.  
 
Our conclusion is that that most of the material inputs in these station contracts are not 
fully quantifiable. To successfully accomplish the type of inventory we attempted with 
data readily available from New Jersey Transit it would be necessary to work from the 
engineering plans and schematic diagrams. 
 
Conclusions 

We have examined data obtained from two sources in an attempt to establish what 
sorts of information might be readily available conduct GHG inventories of rail 
construction projects. It is impossible to discuss what we have done as a full GHG 
inventory because we have not been able to present equipment activity data, except for 
averages for drilling in tunnel construction. An ideal approach is to first quantify the 
material inputs and then assess the embedded energy and process emissions for each 
material. These emissions are largely upstream in nature; the fugitive process 
emissions are the only direct emissions. These can be readily calculated for all major 
material components. One key input that is missing is that data is not available on 
construction equipment activity.  Specifically, equipment use data would need to be 
collected either based on fuel consumption or on the total number of hours of equipment 
operation. Other necessary equipment parameters are fuel type, power rating, and 
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some approximation of average load. To accomplish such a study from the bottom up 
these data are indispensible. Equipment emissions factors are readily available from 
NONROAD if these data were available.  
 
Based on our experience with these data it is clear that most analyses of GHG 
emissions from rail system construction will be based on averages, similar to what we 
have done. The data from New Jersey Transit include, at best, totals of track miles that 
are either at grade, below grade, or above grade, as well as the proportion of track that 
is electrified and supported by bridges or tunnels. The material inputs of stations of a 
handful of types are assumed based on totals from other rail systems. We are able to 
estimate track based on a bottom up approach, but no other rail system component. 
Our attempt to estimate the material inputs of rail passenger stations was not 
successful. Significant changes will be necessary in the ways that transit agencies 
present data before valid construction-related greenhouse gas inventories are possible. 
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