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Appendix C 
LIST OF ARIZONA PROTECTED SPECIES 

OCCURING IN COCHISE COUNTY 



C-1 

Appendix C 
State Protected Species of Potential Occurrence in Cochise County, Arizona 

Common 
Name 

Scientific 
Name 

WSCA 
Status  

NPL 
Status 

MAMMALS 

Mexican long-tongued bat Choeronycteris mexicana WC -- 
western red bat Lasiurus blossevillii WC -- 
western yellow bat Lasiurus xanthinus WC -- 
lesser long-nosed bat Leptonycteris curasoae yerbabuenae WC -- 
jaguar Panthera onca WC -- 
Arizona shrew Sorex arizonae  WC -- 

BIRDS 

northern goshawk Accipiter gentilis WC -- 
violet-crowned hummingbird Amazilia violiceps WC -- 
Baird’s sparrow Ammodramus bairdii ammordramus WC -- 
northern gray hawk Asturina nitida maxima WC -- 
western yellow-billed cuckoo Coccyzus americanus occidentalis WC -- 
black-bellied whistling duck Dendrocygna autumnalis WC -- 
northern buff-breasted flycatcher Empidonax fulvifrons pygmaeus WC -- 
southwestern willow flycatcher Empidonax traillii extimus WC -- 
American peregrine falcon Falco peregrinus anatum WC -- 
Mexican spotted owl Strix occidentalis lucida WC -- 
elegant trogon Trogon elegans tyrannus WC -- 
thick-billed kingbird Crassirostris tyrannus WC -- 
tropical kingbird Melancholicus agosia WC -- 

REPTILES 

Arizona ridgenose rattlesnake Crotalus willardi willardi WC -- 
Sonoran desert tortoise Gopherus agassizii WC -- 
desert massasauga Sistrurus catenatus edwardsi WC -- 
Mexican garter snake Thamnophis eques megalops WC -- 

AMPHIBIANS 

Sonoran tiger salamander Ambystoma tigrinum stebbinsi WC -- 
western barking frog Eleutherodactylus augusti cactorum WC -- 
plains leopard frog Rana blairi WC -- 
Chiricahua leopard frog Rana chiricahuensis WC -- 
Ramsey  Canyon leopard frog Rana subaquavocalis WC -- 
lowland leopard frog Rana yavapaiensis WC -- 

FISH 

Mexican stoneroller Campostoma ornatum WC -- 
beautiful shiner Cyprinella formosa WC  
Yaqui chub Gila purpurea WC -- 
Yaqui topminnow Poeciliopsis occidentalis sonoriensis WC -- 

PLANTS 

plummer onion Allium plummerae -- SR 
redflower onion Allium rhizomatum -- SR 



C-2 

Cochise County Continued. 

Common 
Name 

Scientific 
Name 

WSCA 
Status  

NPL 
Status 

chiricahua rock flower Apacheria chiricahueniss -- SR 
coppermine milk-vetch Cobrensis var. maguirei -- SR 
Huachuca milk-vetch Astragalus hypoxylus -- SR 
playa spider plant Cleome multicaulis -- SR 
Cochise pincushion cactus Coryphantha robbinsorum -- HS 
slender needle corycactus Coryphantha scheeri var. valida -- SR 
cob corycactus Coryphantha strobiliformis -- SR 
pinaleno hedgehod cactus Echinocereus ledingii -- SR 
Texas rainbow cactus Echinocereus pectinatus var. pectinatus -- SR 

needle-spined pineapple cactus Echinomastus erectocentrus var. 
erectocentrus -- SR 

button cactus Epithelantha micromeris -- SR 
chiricahua fleabane Erigeron kuschei -- SR 
lemmon fleabane Erigeron lemmonii -- HS 
woodland spurge Euphorbia macropus -- SR 
Wislizeni gentian Gentianella wislizeni -- SR 
Bartram stonecrop Graptopetalum bartramii -- SR 
crested coral root Hexalectris spicata -- SR 
Texas purple spike Hexalectris warnockii -- HS 
Huachuca water umbel Lilaeopsis schaffneriana var. recurva -- HS 
lemmon lily Lilium parryi -- SR 
Madrean adders mouth Malaxis corymbosa -- SR 
purple adders mouth Malaxis porphyrea -- SR 
slender adders mouth Malaxis tenuis -- SR 
varied fishhook cactus Mammillaria viridiflora -- SR 
Wilcox fishook cactus Mammillaria wrightii var. wilcoxii -- SR 
night-blooming cereus Peniocereus greggii var. greggii -- SR 
catalina beardtongue Penstemon discolor -- HS 
Chiricahua rock daisy Perityle cochisensis -- SR 
Thurber’s bog orchid Platanthera limosa  -- SR 
blumer’s dock Rumex orthoneurus -- HS 
fallen ladies’-tresses Schiedeella parasitica -- SR 
Huachuca groundsel Senecio huachucanus -- HS 
Michoacan ladies’-tresses Stenorrhynchos michuacanus -- SR 
tepic flame flower Talinum marginatum -- SR 
limestone Arizona rosewood Vauquelinia californica spp. pauciflora -- SR 
green death camas Zigadenus virescens -- SR 

Legend: WSCA – Wildlife of Special Concern in Arizona   
 NPL – Arizona Native Plant Law 

 E – Federally Endangered  
 T – Federally Threatened  
 C – Candidate 
 PT – Proposed Threatened  
 SC – Species of Concern  
 WC – Wildlife of Special Concern  
 SR – Salvage Restricted: collection only with permit 
 HS– Harvest Restricted: permits required to remove plant by-products 

  
Source: Arizona Game and Fish Department 2003.  Last Updated by AGFD, January, 2003. 
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1.0 Overview as Related to Air Emissions 

 
The United States Border Patrol (USBP) proposes two projects to construct four roads 
within the 300 foot corridor of the enforcement zone in Cochise County, Arizona.  A 
detailed description of the projects is included in the preceding sections of this 
document.  Part of Cochise County is classified as a Nonattainment Area for sulfur 
dioxide (SO2) and as a moderate Nonattainment Area for particulate matter with an 
aerodynamic diameter less than 10 microns (PM10).  Emissions of these two pollutants 
from the projects are addressed in this section as they relate to the General Conformity 
Rule under the Clean Air Act (CAA). 
 
Construction activities will be conducted on ten day rotations for approximately seventy-
five days annually.  The construction will take place on two separate projects: the Naco 
Station Level Infrastructure Project and the Douglas Station Level Infrastructure Project.  
The Naco project will be approximately thirty-one miles and the Douglas project 
approximately twenty-six miles.  Sources of air emissions associated with construction 
will include SO2 from combustion engines and PM10 emissions from vehicle traffic on 
unpaved roads, bulldozing and compacting, grading, loading excavated material to 
trucks and dumping, scraping, and blasting.  Emissions from unpaved roads will result 
from construction vehicle traffic, such as, light trucks (pickup trucks), busses, dump 
trucks, heavy trucks (tractor-trailers), and water trucks.  The water trucks will apply water 
to the road surface to control fugitive dust emissions from vehicle traffic and other 
construction activities. 
 
Currently, the USBP patrols a degraded unpaved road along the border.  Large sections 
of the border do not have road access at all.  USBP agents patrol the area using four 
wheel drive vehicles, all-terrain vehicles (ATVs), bicycles, and horses.  Drag roads are 
used as an essential tool in detecting illegal border crossings.  During dragging 
operations, road surfaces are smoothed to show fresh signs of illegal alien crossings.  
After construction, agents will patrol and drag the area in much the same manner. 
 

2.0 Air Emissions Estimations 
 
Increases in air emissions due to the two proposed projects have been evaluated to 
determine the applicability of the General Conformity Rule (discussed in Section 3.0 
below).  Increased air emissions are expected during road construction.  Air emissions 
due to routine patrol activities are expected to be the same before and after the 
construction of the new roads; therefore, the air emissions evaluation is focused only on 
emissions from road construction activities. 
 
Generally, emission factors from the Environmental Protection Agency’s (EPA) 
Compilation of Air Pollutant Emission Factors AP-42, Fifth Edition, Volume I: Stationary 
Point and Area Sources were used to estimate emissions.  Additional sources were 
EPA’s Air/Superfund National Technical Guidance Study Series: Estimation of Air 
Impacts from Area Sources of Particulate Matter Emissions at Superfund Sites (EPA-
451/R-93-004), the National Climatic Data Center’s (NCDC) Climatic Wind Data for the 
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United States, and Revised Universal Soil Loss Equation (RUSLE) Related Attributes.  
Supporting emission calculations are provided as part of this analysis. 
 
Sulfur dioxide emissions were calculated based on AP-42 Section 3.3 Table 3.3-1.  SO2 
emission factors in pounds per million British thermal units (lb/MM Btu) for from gasoline 
and diesel fuel were converted to weight per volume (lb/1,000 gallons) of fuel used.  Fuel 
usage was derived from the average mileage of each vehicle and the estimated hourly 
and annual miles traveled. 
 
A summary of the resulting SO2 emissions estimates is provided in Table 2-1 below.  
Detailed assumptions and calculations are presented in Appendix A. 
 

Table 2-1 
SO2 Emissions Summary 

 
Construction Activity Naco Station Project 

(tons/yr) 
Douglas Station Project

(tons/yr) 
Light Truck 0.001 0.001 
Bus 0.001 0.001 
Dump Truck 0.05 0.05 
Heavy Truck (Tractor-Trailer) Negligible Negligible 
Water Truck 0.07 0.07 
Bulldozers/Graders 0.45 0.45 
Scrapers 0.001 0.001 
Total Emissions 0.57 0.57 

 
Particulate emissions from unpaved roads was calculated using AP-42 Section 13.2.2 
Equation (2).  The equation calculates an emission factor in pounds per vehicle mile 
traveled using the surface material moisture content, the mean vehicle weight, and the 
surface material silt content.  The moisture content was obtained from the AP-42 Section 
13.2.2 Related Information document.  Water sprays will be used every half hour to 
saturate loose soil at the construction site.  Based on AP-42, it is estimated that 
thoroughly watered soil will hold approximately 20% moisture.  Based on the silt content 
obtained from Cochise County RUSLE Related Attributes it was determined that the silt 
content range maximum provided for Equation (2) should be used.  Equation (2) requires 
the mean vehicle weight rather than individual vehicles types.  Also, the equation was 
developed for use at vehicle speeds greater than fifteen miles per hour.  Construction 
equipment generally travels at lower speeds; therefore, the weighted average speed was 
determined and used to develop a correction coefficient (S/15) for speeds less than 
fifteen miles per hour.  Vehicle miles traveled was determined from the greatest distance 
between access roads and the number of round trips required to support construction 
operations. 
 
Particulate emissions from bulldozing and compacting was determined using AP-42 
Sections 13.2.3 and 11.9.  It was assumed that three bulldozers will operate at each 
project site and operations will occur during 100% of operating hours (600 hours per 
year).  Particulate emissions from grading operations were also determined using AP-42 
Sections 13.2.3 and 11.9.  An emission factor (pounds per vehicle mile traveled) was 
developed using the mean vehicle speed, which was conservatively assumed to be five 
miles per hour.  Vehicle miles traveled was determined from the width of the bulldozer 
and the area of grading per year. 
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Particulate emissions from loading excavated material to trucks and truck dumping was 
determined using AP-42 Section 13.2.4 Equation (1).  The mean wind speed (Tucson, 
AZ) was obtained from the NCDC.  A recommended material moisture content of 2% 
(EPA-451/R-93-004, page 13) was used rather than 20% from previous equations.  This 
conservative decrease in moisture was assumed due to evaporation and the 
impracticality of water application to excavated material. 
 
Particulate emissions from scraping operations was determined using AP-42 Section 
13.2.3 where an empirical emission factor in pounds per vehicle mile traveled was given.  
Blasting emissions were determined from AP-42 Section 11.9.  It was conservatively 
assumed that operations would require 600 blasts per year and each blast would be 
over a 31 square meter area. 
 
A summary of the resulting PM10 emissions estimates is provided in Table 2-2 below.  
Detailed assumptions and calculations are presented in Appendix A. 
 

Table 2-2 
PM10 Emissions Summary 

 
Construction Activity Naco Station Project 

(tons/yr) 
Douglas Station Project

(tons/yr) 
Vehicle Traffic on Unpaved Roads 13.56 13.54 
Bulldozing and Compacting 2.11 2.11 
Grading 0.24 0.24 
Truck Loading and Dumping 0.04 0.04 
Scrapers 0.62 0.62 
Blasting 0.001 0.001 
Total Emissions 16.57 16.55 

 
3.0 General Conformity 

 
The General Conformity rule is set forth in 40 CFR 51 Subpart W—Determining 
Conformity of General Federal Action to State or Federal Implementation Plans.  
According to the Code of Federal Regulations (CFR) 40 CFR 51.853(b), Federal actions 
require a conformity determination for each pollutant where the total of direct and indirect 
emissions in a nonattainment or maintenance area caused by a Federal action would 
equal or exceed any of the rates in paragraphs 40 CFR 51.853(b)(1) or (2). 
 

Douglas was first designated as a [SO2] nonattainemt area in 1978. The primary source 
in Douglas was the Phelps Dodge, Inc. copper smelter, which was dismantled in 1995. In 
December 2001, ADEQ [Arizona Department of Environmental Quality] submitted to EPA 
the Douglas Moderate Area SO2 Maintenance Plan and Request for Redesignation to 
Attainment. 
 
The Douglas PM10 State Implementation Plan (SIP) demonstrates attainment "but for 
emissions emanating outside the United States" (Section 179B of the Clean Air Act).  
Ambient monitoring data reveal that the Douglas area has met the 24-hour and annual 
PM10 standards for the last several years. The last 24-hour exceedance occurred in 1991 
and the last annual violation occurred in 1989.  (ADEQ, AQD Website, 2002) 

 
Part of Cochise County is a moderate Nonattainment Area for PM10.  Per 40 CFR 
51.853(b)(1), the moderate Nonattainment threshold value for General Conformity 
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determinations is 100 tons per year of PM10.  Part of Cochise County is also a 
Nonattainment Area for SO2.  Per 40 CFR 51.853(b)(1), the threshold value for all SO2 
Nonattainment Area General Conformity determinations is 100 tons per year of SO2.   
The total emission rates as shown in Table 2-1, Table 2-2, and the attached supporting 
emission estimation calculations are less than 100 tons per year for both SO2 and PM10; 
therefore, a conformity determination is not required. 
 

4.0 Conclusion 
 
The USBP proposes two projects to construct four new roads for Naco and Douglas 
Stations.  The roads will greatly improve the ability of the USBP to patrol the border 
between the United States and Mexico. 
 
Post-construction operations will be conducted in the same manner as current 
operations; therefore, post-construction SO2 and PM10 emissions will not change from 
current emissions.  Ambient air monitoring data reveal that current operations in the 
Douglas Nonattainment Area have not contributed to an SO2 annual violation since 1984 
nor a PM10 annual violation since 1989; therefore, because there will not be an 
incremental increase in emissions, an analysis of post-construction emissions is not 
required.  An analysis of estimated SO2 and PM10 emissions resulting from construction 
activities shows that the General Conformity threshold for the area will not be exceeded; 
therefore, a Conformity Determination is not required. 
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AIR EMISSION CALCULATIONS 



United States Border Patrol
Naco Station Level Infrastructure EA

Construction Emissions:  Equations and Data

Table 1.  Constants, source conditions, and variables
Variable Description of Variable Value Reference

k1 Empirical constant (lb/VMT) 2.6 AP-42 Table 13.2.2-2

k2 Particle size multiplier 0.35 AP-42 13.2.4, Page 3

s Surface material silt content (%) 35.0 AP-42 Table 13.2.2-3
a Empirical constant 0.8 AP-42 Table 13.2.2-2
W Mean vehicle weight (tons)
S Mean vehicle speed (mph)
b Empirical constant 0.4 AP-42 Table 13.2.2-2
U Mean wind speed (mph) 8 NCDC 11/98

A Blasting Surface Area (m2)
M1 Surface material moisture content (dry) (%) 20 AP-42 13.2.2 Related Information

M2 Surface material moisture content (%) 2 EPA-451/R-93-004, Page 13

c Empirical constant 0.3 AP-42 Table 13.2.2-2

Eext Size-specific emission factor (lb/VMT) AP-42 13.2.2 Eq. (2)

E(lb/ton) Emission factor (lb/ton) AP-42 13.2.4 Eq. (1)

1. Unpaved Roads1

[Equation (2), AP-42 13.2.2]

2. Bulldozing and Compacting2

[AP-42 Table 11.9-1]

3. Grading2

[AP-42 Table 11.9-1]

4. Loading Excavated Material to Trucks and Truck Dumping3

[Equation (1), AP-42 13.2.4]

5. Scrapers4

[AP-42 Table 13.2.3-1]

6. Blasting2

[AP-42 Table 11.9-1]

2)  Emission factors based on AP-42 Sections 13.2.3 (1/95) and/or 11.9 (7/98)
3)  Emission factors based on AP-42 Sections 13.2.3 (1/95) and/or 13.2.4 (1/95)
4)  Emission factors based on AP-42 Sections 13.2.3 (1/95)

1) Emission factors based on AP-42 Section 13.2.2 (9/98). Vehicle speeds less than 15 mph are corrected with the multiplier S/15.
Moisture content is based on the related information document included in Section 13.2.2 Rdmoist.pdf, page 2.
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United States Border Patrol
Naco Station Level Infrastructure EA

Construcion Emissions:  Calculation Assumptions

General Assumptions
Rotation = 10 days = 8 hr/day
Working Days per Year = 75 days/yr = 600 hr/yr
Miles Completed per Rotation = 1 mile
Miles Completed per Year = 7.5 miles
Project = 31 miles
Quantity of Soil Moved = 1,746,791 cubic yards (cy)
Density of Soil = 1890 lb/cy
Mass of Soil Moved = 1,650,717 tons/project
Mass of Soil Moved per Year = 399,367 tons/yr
Water Spray = 2 applications/hr

Light Trucks
Number of Trucks = 3 trucks
Number of Round Trips per Day = 5 round trips/day
Maximum Trips per Hour = 1.5 round trips/hr
Number of Miles per Trip = 5 miles/round trip
Vehicle Mass = 2 ton
Avg. Fuel Use = 21 mpg

Bus
Number of Busses = 1 bus
Number of Round Trips per Day = 1 round trips/day
Maximum Trips per Hour = 0.5 round trips/hr
Number of Miles per Round Trip = 5 miles/round trip
Vehicle Mass = 5 ton
Avg. Fuel Use = 7 mpg

Dump Trucks
Number of Trucks = 4 dump trucks
Truck Payload Capacity = 20 tons
Number of Round Trips per Year = 19,200 round trips/yr
Maximum Trips per Hour = 8 round trips/hr
Number of Miles per Trip = 0.5 miles/round trip
Vehicle Mass (no load) = 5 tons
Avg. Fuel Use = 4 mpg

Heavy Trucks
Number of Trucks = 2 heavy trucks
Number of Round Trips per Day = 0.1 round trips/day
Maximum Trips per Hour = 1 round trips/hr
Number of Miles per Trip = 5 miles/round trip
Truck Payload Capacity = 20 tons
Vehicle Mass = 5 tons
Avg. Fuel Use = 5 mpg
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United States Border Patrol
Naco Station Level Infrastructure EA

Construcion Emissions:  Calculation Assumptions

Water Trucks
Number of Trucks = 3 heavy trucks
Number of Round Trips per Day = 48 round trips/day
Maximum Trips per Hour = 6 round trips/hr
Number of Miles per Trip = 5 miles/round trip
Truck Payload Capacity = 15.65 tons
Vehicle Mass = 5 tons
Avg. Fuel Use = 5 mpg

Bulldozers
Number of Bulldozers = 3 bulldozers
Hours of Operation = 600 hr/yr
Avg. Fuel Use = 37.5 gal/hr

Grading
Number of Bulldozers = 3 bulldozers
Shovel Width = 8 ft
Width of Typical Graded Section = 66 ft
Area per Year = 2,613,600 ft2/yr
Vehicle Miles Traveled per Year = 62 miles/yr
Vehicle Speed = 5 mph

Truck Loading and Dumping
Number of Trucks = 4 dump trucks
Truck Capacity = 20 tons
Mass of Soil Moved per Year = 96,000 tons/yr
Mass of Soil Moved per Hour = 160 tons/hr

Scrapers
Number of Scrapers = 2 scrapers
Cut Width = 8 ft
Width of Typical Scraped Section = 66 ft
Area per Year = 2,613,600 ft2/yr
Vehicle Miles Traveled per Year = 62 miles/yr
Vehicle Speed = 5 mph
Avg. Fuel Use = 2 mpg

Blasting
Number of Blasts per Day = 8 blast/day
Number of Blasts per Year = 600 blast/yr
Blasting Area = 31 m2
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United States Border Patrol
Naco Station Level Infrastructure EA

Construction Emissions:  Calculations

PM10 Emissions
Control Emission

Type Avg Weight Usage Speed Hours Efficiency Factor Maximum Annual
(tons) (%) (mph) (hr/yr) (VMT/hr) (VMT/yr) (per hr) (per yr) (tons/hr) (tons/yr) (%) (EF) (lb/hr) (tons/yr)

Unpaved Roads
Light Truck 2 6% 10 8 1,875
Bus 5 1% 10 3 375
Dump Truck 13 32% 5 4 9,600
Heavy Truck 13 0.1% 5 5 38
Water Truck 10 60% 5 30 18,000
Fleet Wt Avg 10 100% 5.4 49 29,888 0% 2.53 44.47 13.56
Bulldozing and Compacting

600 0% 7.03 2.11
Grading

5 15 62 0% 7.65 114.75 0.24
Loading Excavated Material to Trucks and Truck Dumping

160 96,000 0% 0.001 0.13 0.04
Scrapers

10 62 0% 20.20 202 0.62
Blasting

8 600 0% 0.001 0.02 0.001
Total Construction PM10 Emissions 368.40 16.57

PM10 Emission RatesVehicle
Vehicle Miles Excavation/LoadingBlasting

Operating Schedule/Rate
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United States Border Patrol
Naco Station Level Infrastructure EA

Construction Emissions:  Calculations

SO2 Emissions

Type Fuel Hours Heat Inp EF Maximum Annual
(hr/yr) (VMT/hr) (VMT/yr) (gal/hr) (gal/yr) (Btu/gal) (lb/M gal) (lb/hr) (tons/yr)

Light Truck Gasoline 8 1,875 0.4 89 144,130 12.11 0.004 0.001
Bus Diesel 3 375 0.4 54 137,030 39.74 0.014 0.001
Dump Truck Diesel 4 9,600 1.0 2,400 137,030 39.74 0.04 0.05
Heavy Truck Diesel 5 38 1.0 8 137,030 39.74 0.04 0.000
Water Truck Diesel 30 18,000 6.0 3,600 137,030 39.74 0.24 0.07
Bulldozer Diesel 37.5 22,500 137,030 39.74 1.49 0.45
Scraper Diesel 10 62 5.0 31 137,030 39.74 0.20 0.001
Total Construction SO2 Emissions 2.03 0.57

SO2 Emission Rates
Vehicle Miles Fuel UseageMileage
Operating Schedule/Rate

(mpg)
21
7
4

Vehicle

0.29
0.29

5
5

Emission Factor Conversion
AP-42 Table 3.3-1

(lb/MM Btu)
0.084

2
0.29
0.29

0.29
0.29
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United States Border Patrol
Douglas Station Level Infrastructure EA

Construction Emissions:  Equations and Data

Table 2.  Constants, source conditions, and variables
Variable Description of Variable Value Reference

k1 Empirical constant (lb/VMT) 2.6 AP-42 Table 13.2.2-2

k2 Particle size multiplier 0.35 AP-42 13.2.4, Page 3

s Surface material silt content (%) 35.0 AP-42 Table 13.2.2-3
a Empirical constant 0.8 AP-42 Table 13.2.2-2
W Mean vehicle weight (tons)
S Mean vehicle speed (mph)
b Empirical constant 0.4 AP-42 Table 13.2.2-2
U Mean wind speed (mph) 8 NCDC 11/98

A Blasting Surface Area (m2)
M1 Surface material moisture content (%) 20 AP-42 13.2.2, Related Information

M2 Surface material moisture content (%) 2 EPA-451/R-93-004, Page 13

c Empirical constant 0.3 AP-42 Table 13.2.2-2

Eext Size-specific emission factor (lb/VMT) AP-42 13.2.2 Eq. (2)

E(lb/ton) Emission factor (lb/ton) AP-42 13.2.4 Eq. (1)

1. Unpaved Roads1

[Equation (2), AP-42 13.2.2]

2. Bulldozing and Compacting2

[AP-42 Table 11.9-1]

3. Grading2

[AP-42 Table 11.9-1]

4. Loading Excavated Material to Trucks and Truck Dumping3

[Equation (1), AP-42 13.2.4]

5. Scrapers4

[AP-42 Table 13.2.3-1]

6. Blasting2

[AP-42 Table 11.9-1]

2)  Emission factors based on AP-42 Sections 13.2.3 (1/95) and/or 11.9 (7/98)
3)  Emission factors based on AP-42 Sections 13.2.3 (1/95) and/or 13.2.4 (1/95)
4)  Emission factors based on AP-42 Sections 13.2.3 (1/95)

1) Emission factors based on AP-42 Section 13.2.2 (9/98). Vehicle speeds less than 15 mph are corrected with the multiplier S/15.
Moisture content is based on the related information document included in Section 13.2.2 Rdmoist.pdf, page 2.
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United States Border Patrol
Douglas Station Level Infrastructure EA

Construcion Emissions:  Calculation Assumptions

General Assumptions
Rotation = 10 days = 8 hr/day
Working Days per Year = 75 days/yr = 600 hr/yr
Miles Completed per Rotation = 1 mile
Miles Completed per Year = 7.5 miles
Project = 26 miles
Quantity of Soil Moved = 533,675 cubic yards (cy)
Density of Soil = 1890 lb/cy
Mass of Soil Moved = 504,323 tons/project
Mass of Soil Moved per Year = 145,478 tons/yr
Water Spray = 2 applications/hr

Light Trucks
Number of Trucks = 3 trucks
Number of Round Trips per Day = 5 round trips/day
Maximum Trips per Hour = 1.5 round trips/hr
Number of Miles per Round Trip = 5 miles/round trip
Vehicle Mass = 2 ton
Avg. Fuel Use = 21 mpg

Bus
Number of Busses = 1 bus
Number of Round Trips per Day = 1 round trips/day
Maximum Trips per Hour = 0.5 round trips/hr
Number of Miles per Round Trip = 5 miles/round trip
Vehicle Mass = 5 ton
Avg. Fuel Use = 7 mpg

Dump Trucks
Number of Trucks = 4 dump trucks
Truck Payload Capacity = 20 tons
Number of Round Trips per Year = 19,200 round trips/yr
Maximum Trips per Hour = 8 round trips/hr
Number of Miles per Round Trip = 0.5 miles/round trip
Vehicle Mass (no load) = 5 tons
Avg. Fuel Use = 4 mpg

Heavy Trucks
Number of Trucks = 2 heavy trucks
Number of Round Trips per Day = 0.1 round trips/day
Maximum Trips per Hour = 1 round trips/hr
Number of Miles per Round Trip = 5 miles/round trip
Truck Payload Capacity = 20 tons
Vehicle Mass = 5 tons
Avg. Fuel Use = 5 mpg
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United States Border Patrol
Douglas Station Level Infrastructure EA

Construcion Emissions:  Calculation Assumptions

Water Trucks
Number of Trucks = 3 heavy trucks
Number of Round Trips per Day = 48 round trips/day
Maximum Trips per Hour = 6 round trips/hr
Number of Miles per Round Trip = 5 miles/round trip
Truck Payload Capacity = 15.65 tons
Vehicle Mass = 5 tons
Avg. Fuel Use = 5 mpg

Bulldozers
Number of Bulldozers = 3 bulldozers
Hours of Operation = 600 hr/yr
Avg. Fuel Use = 37.5 gal/hr

Grading
Number of Bulldozers = 3 bulldozers
Shovel Width = 8 ft
Width of Typical Graded Section = 66 ft
Area per Year = 2,613,600 ft2/yr
Vehicle Miles Traveled per Year = 62 miles/yr
Vehicle Speed = 5 mph

Truck Loading and Dumping
Number of Trucks = 4 dump trucks
Truck Capacity = 20 tons
Mass of Soil Moved per Year = 96,000 tons/yr
Mass of Soil Moved per Hour = 160 tons/hr

Scrapers
Number of Scrapers = 2 scrapers
Cut Width = 8 ft
Width of Typical Scraped Section = 66 ft
Area per Year = 2,613,600 ft2/yr
Vehicle Miles Traveled per Year = 62 miles/yr
Vehicle Speed = 5 mph
Avg. Fuel Use = 2 mpg

Blasting
Number of Blasts per Day = 8 blast/day
Number of Blasts per Year = 600 blast/yr
Blasting Area = 31 m2
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United States Border Patrol
Douglas Station Level Infrastructure EA

Construction Emissions:  Calculations

Control Emission
Type Avg Weight Usage Speed Hours Efficiency Factor Maximum Annual

(tons) (%) (mph) (hr/yr) (VMT/hr) (VMT/yr) (per hr) (per yr) (tons/hr) (tons/yr) (%) (EF) (lb/hr) (tons/yr)
Unpaved Roads
Light Truck 2 6% 10 8 1,875
Bus 2 1% 10 3 375
Dump Truck 13 32% 5 4 9,600
Heavy Truck 13 0.1% 5 5 38
Water Truck 10 60% 5 30 18,000
Fleet Wt Avg 10 100% 5.4 49 29,888 0% 2.53 44.40 13.54
Bulldozing and Compacting

600 0% 7.03 2.11
Grading

5 15 62 0% 7.65 114.75 0.24
Loading Excavated Material to Trucks and Truck Dumping

160 96,000 0% 0.001 0.13 0.04
Scrapers

10 62 0% 20.20 202 0.62
Blasting

8 600 0% 0.001 0.02 0.001
Total Construction Emissions 368.33 16.55

PM10 Emission RatesVehicle
Vehicle Miles Excavation/LoadingBlasting

Operating Schedule/Rate
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United States Border Patrol
Douglas Station Level Infrastructure EA

Construction Emissions:  Calculations

SO2 Emissions

Type Fuel Hours Heat Inp EF Maximum Annual
(hr/yr) (VMT/hr) (VMT/yr) (gal/hr) (gal/yr) (Btu/gal) (lb/M gal) (lb/hr) (tons/yr)

Light Truck Gasoline 8 1,875 0.4 89 144,130 12.11 0.004 0.001
Bus Diesel 3 375 0.4 54 137,030 39.74 0.014 0.001
Dump Truck Diesel 4 9,600 1.0 2,400 137,030 39.74 0.04 0.05
Heavy Truck Diesel 5 38 1.0 8 137,030 39.74 0.04 0.000
Water Truck Diesel 30 18,000 6.0 3,600 137,030 39.74 0.24 0.07
Bulldozer Diesel 37.5 22500 137,030 39.74 1.49 0.45
Scraper Diesel 10 62 5.0 31 137,030 39.74 0.20 0.001
Total Construction SO2 Emissions 2.03 0.57

0.29
2 0.29

5 0.29
5 0.29

7 0.29
4 0.29

(mpg) (lb/MM Btu)
21 0.084

Mileage Vehicle Miles Fuel Useage AP-42 Table 3.3-1
Vehicle Operating Schedule/Rate Emission Factor Conversion SO2 Emission Rates
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Appendix E 
PUBLIC INVOLVEMENT 




