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Greenhouse gas (GHG) emissions have been estimated using project planning 
information developed by the New York District, consisting of anticipated equipment 
types and estimates of the horsepower and operating hours of the diesel engines 
powering the equipment.  In addition to this planning information, conservative factors 
have been used to represent the average level of engine load of operating engines 
(load factors) and the average emissions of typical engines used to power the 
equipment (emission factors).  The basic emission estimating equation is the following: 
 

E  =  hrs  x  LF  x  EF 
Where: 
 
E = Emissions per period of time such as a year or the entire project. 
hrs = Number of operating hours in the period of time (e.g., hours per year, hours per 
project). 
LF = Load factor, an estimate of the average percentage of full load an engine is run 
at in its usual operating mode. 
EF = Emission factor, an estimate of the amount of greenhouse gas that an engine 
emits while performing a defined amount of work. 
 
In these estimates, the emission factors are in units of grams of GHG per horsepower 
hour (g/hphr).  For each piece of equipment, the number of horsepower hours (hphr) is 
calculated by multiplying the engine’s horsepower by the load factor assigned to the 
type of equipment and the number of hours that piece of equipment is anticipated to 
work during the year or during the project.  For example, a crane with a 250-horsepower 
engine would have a load factor of 0.43 (meaning on average the crane’s engine 
operates at 43% of its maximum rated power output).  If the crane were anticipated to 
operate 1,000 hours during the course of the project, the horsepower hours would be 
calculated by: 
 

250 horsepower  x  0.43  x  1,000 hours  =  107,500 hphr 
 
The CO2 emission factors used in these calculations are based on locally-specific 
emissions data related to off-road and on-road diesel engines.1  In the example of the 
crane engine, a CO2 emission factor of 571 g/hphr would be used to estimate emissions 
from this crane on the project by the following equation: 
 

107,500 hphr  x  571 g CO2/hphr  =   61.4 metric tons (tonnes) of CO2 
1,000,000 g/metric ton 

 
As noted above, information on the equipment types, horsepower, and hours of 
operation associated with the project have been obtained from the project’s plans and 
represent current best estimates of the equipment and work that will be required.  Load 

                                                            
1 http://www.panynj.gov/about/pdf/PANYNJ‐2014%20Multi‐Facility‐EI‐Report‐1‐Mar‐16‐scg.pdf 
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factors have been obtained from various sources depending on the type of equipment.  
Land-side non-road equipment load factors are from the documentation for EPA’s 
NONROAD emission estimating model, “Median Life, Annual Activity, and Load Factor 
Values for Nonroad Engine Emissions Modeling, EPA420-P-04-005, April 2004.”   
 
The following pages summarize the estimated emissions of CO2 in sum for the project 
including the anticipated equipment and engine information developed by the New York 
District, the load factors and emission factors as discussed above, and the estimated 
emissions for the project by piece of equipment.   
 



U.S. Army Corps of Engineers
Montauk Point, NY Revetment
Greenhouse Gas Emission Estimates
2/7/2017

GHG emissions, metric tons CO2: 1,158

Equipment Report Load CO2

10 BREAKWATERS AND SEAWALLS Horsepower Factor Hours hphrs g/hphr tonnes
Revetment Construction (approx.)
0002 Site Preparation

Install Construction Berm Driving Surface

Grader 48.24 0.59 138 3,928 571 2

Other diesel engines 48.24 0.59 137 3,899 571 2

Dozer 270.59 0.59 101 16,124 571 9

Access Road Improvement 

Dozer 176.47 0.59 101 10,516 571 6

Rubber tired loader 176.47 0.59 300 31,235 571 18

Construction Access Ramp onto Revetment 

Excavator 58.82 0.59 300 10,411 571 6

Rubber tired loader 47.06 0.59 300 8,330 571 5

Grade Staging Areas (North & South)

Dozer 7.84 0.59 440 2,035 571 1

Final Staging Area Grading & Repair 

Grader 8.11 0.59 138 660 571 0

Rubber tired loader 0.30 0.59 250 44 571 0

Backhoe 22.15 0.21 110 512 571 0

Other diesel engines 8.11 0.59 36 172 571 0

Dozer 8.11 0.59 250 1,196 571 1

Dozer 7.84 0.59 440 2,035 571 1

0003 Excavation

Existing Stone Revetment ‐ Cast Unusable Stone Along Toe 

Excavator 1,176.47 0.59 500 347,059 571 198

Sand Along Toe ‐ Cast Along Toe Outside Sacrificial Unusable Stone 

Excavator 274.51 0.59 500 80,980 571 46

0004 Revetment Fill

New to Existing Stone Tie‐in 6 Ton Stone 

Excavator 23.53 0.59 400 5,553 571 3

Rubber tired loader 23.53 0.59 300 4,165 571 2

Filter Fabric Layer

Off‐road truck 294.12 0.43 225 28,456 571 16

Rubber tired loader 45.10 0.59 110 2,927 571 2

Rubber tired loader 23.53 0.59 300 4,165 571 2

Unsuitable Stone Removal (Existing) ‐ Placed at Toe

Excavator 117.65 0.59 500 34,707 571 20

Gravel Bedding on Filter Fabric (Above) 

Excavator 52.94 0.59 500 15,617 571 9

Rubber tired loader 47.06 0.59 300 8,330 571 5

0005 Armor Stone 

15 Ton Stone

Excavator 2,411.76 0.59 400 569,175 571 325

Rubber tired loader 2,411.76 0.59 300 426,882 571 244

Crane 1,205.88 0.43 282 146,225 571 83

1 Ton Stone ‐ Behind new Revetment Armor Stone & Run‐up Protection 

Excavator 756.30 0.59 500 223,109 571 127

Rubber tired loader 176.47 0.59 300 31,235 571 18

Off-Road Totals 8,458 2,019,683 1,153

CO2

Land Equipment Mob 3 Miles g/hphr tonnes
TRUCK HIGHWAY 50 000 LB (22 680 KG) GVW 6X4 3 AXLE (ADD ACCESSORIES)  1,242.35 1,812 2

TRUCK HIGHWAY CONVENTIONAL 8 800 LB ( 3 992 KG) GVW 4X4 2 AXLE 3/4 TON (0.68 MT 1,283.09 1,812 2

Final Staging Area Grading & Repair 

TRUCK OPTION DUMP BODY REAR 12 CY (9.2 M3) (ADD 45 000 LB (20 412 KG) GVW TRUC 22.15 1,812 0

TRUCK HIGHWAY 45 000 LB (20 412 KG) GVW 6X4 3 AXLE (ADD ACCESSORIES)  22.15 1,812 0

On-Road Totals 5

CO2 emission factors

Nonroad 571 g/hphr
Onroad 1812 g/mi at 35 mph
The nonroad engine CO2 emission factor is the average of nonroad equipment in the PANYNJ 2014 emissions inventory, 
representative of nonroad engines in general.
Onroad emission factor is the heavy-duty truck emisison factor in the PANYNJ 2014 emissions inventory.
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