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1.0 INTRODUCTION AND SUMMARY 

 
As part of the Draft Environmental Impact Study (DEIS) for the Port Chester Gateway mixed-

use development (Project), an air quality assessment was conducted.  The mixed-use Project will 

include a mix of low-rise commercial buildings, consisting of approximately 254,000 square feet of 

retail and office space, with five (5) low- and high-rise residential structures consisting of 

approximately 762 residential units. The construction of a new parking garage made up of 

approximately 2,000 spaces to be located beneath a proposed plaza and courtyard is also planned. 

The proposed Project will be located at 406 Boston Post Road, at the former United Hospital site, in 

Port Chester, Westchester County, New York.  Traffic and roadway information provided in the 

Traffic Impact Study (TRC, 2010) were used in the air quality analysis. 

 

The air quality analysis focused on assessing changes in the air quality surrounding the Project 

area due to the increased traffic from the proposed Project on the surrounding roadways and in 

the proposed parking areas.  Emissions of carbon monoxide (CO) from vehicles were analyzed to 

ensure that the health and safety of the local community would not be threatened.  The Project 

site is located in a CO attainment area; thus, the potential ambient CO concentrations from the 

traffic generated by the proposed Project, when summed with the existing background CO 

concentrations, are required to be less than the U.S. Environmental Protection Agency (U.S. 

EPA) National Ambient Air Quality Standards (NAAQS) for CO.   

 

The traffic air quality analysis followed the procedures found in the New York State Department 

of Transportation’s (NYSDOT’s) Environmental Procedures Manual (EPM), Chapter 1.1 

(NYSDOT, 2001).  Namely, the microscale analysis used screening procedures to determine if a 

refined air quality modeling analysis was required, and ultimately, to determine if the Project 

would have the potential to cause or contribute to a violation of the 1-hour and/or 8-hour CO 

NAAQS due to the peak weekday morning (Peak AM), peak weekday afternoon/evening (Peak 

PM), and peak Saturday traffic traveling through the intersections surrounding the proposed 

Project site during the future Estimated Time of Completion (ETC) year of 2015.   

 

All of the intersections which are shown in the Traffic Impact Study (TRC, 2010) to have a 

Level of Service (LOS) of D or worse in the 2015 Build condition were subjected to further 

microscale screening analyses for vehicular CO emissions (i.e., two (2) intersections).  Both of 

these intersections failed the second screening analysis, the capture criteria analysis, and 

therefore were subjected to the third screening analysis, the volume threshold analysis.  The 

volume threshold analysis showed that the studied intersections had projected peak hour traffic 



1-2 

volumes less than the thresholds presented in Tables 3a, 3b, and 3c of the EPM (NYSDOT, 

2001).  As a result, a refined air quality modeling analysis is not required for any intersection per 

NYSDOT Guidance, and it can be concluded that it is highly unlikely that the Project will violate 

the CO NAAQS. 

 

An evaluation of the need for a construction related air quality analysis was also performed.  In 

accordance with the NYSDOT EPM (NYSDOT, 2001), emissions of inhalable particulate matter 

will be mitigated through the use of wetting of exposed soil, covered trucks for soils and other 

dry materials, and controlled storage of spoils on the construction site.  There are no current 

plans for construction diversions and/or detours of roadways; however, if necessary, the 

diversions and detours will not occur for more than two years at a given location and as such, no 

further air quality analyses for construction related impacts were required as per the NYSDOT 

EPM (NYSDOT, 2001). 

 

The scoping document for the Project DEIS requires that an air quality analysis be conducted for 

Project parking facilities as well as Project stationary sources (i.e.,  building heating and hot-

water systems).  As part of the parking garage impact assessment, a refined air quality analysis 

was conducted for adjacent street traffic to the Project site in accordance with New York City 

Environmental Quality Review (CEQR) Technical Manual (CEQR, 2010) Results of the parking 

garage and adjacent street traffic analyses indicate that CO emissions of vehicular traffic into and 

out of the parking facilities will not cause an exceedance of the CO NAAQS.  Also, results of the 

heating and hot-water systems analysis indicate that building heating and hot-water boilers will 

not cause or contribute to the exceedance of a NAAQS. 
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2.0 POLLUTANTS OF CONCERN 

 
The air quality analysis conducted for the Port Chester Gateway mixed-use development 

evaluated the potential ambient air quality impacts of the Project against the applicable standards 

for those pollutants for which a NAAQS exists.  Currently, the United States Environmental 

Protection Agency (U.S. EPA) and the New York State Department of Environmental 

Conservation (NYSDEC) enforce ambient air quality standards for the following seven 

pollutants: CO, nitrogen dioxide (NO2), sulfur dioxide (SO2), particulate matter with an 

aerodynamic diameter less than 10 microns (PM10), particulate matter with an aerodynamic 

diameter less than 2.5 microns (PM2.5), ozone (O3) (which is controlled through limiting of 

nitrogen oxides (NOx) and volatile organic carbon (VOC) emissions), and lead (Pb). 

 

For the Port Chester Gateway Project, increases in emissions are associated with the increased 

vehicular traffic projected with the proposed Project.  Emissions of CO, NOx, VOC, and Pb are 

associated with mobile emission sources; whereas emissions of SO2 and PM10 are associated 

primarily with stationary sources.  Emissions of PM2.5 are associated with both stationary and 

mobile sources.  There are no major stationary sources emitting significant quantities of 

pollutants planned for this Project, thus vehicular emissions of CO, NOx, VOC, Pb, and PM2.5 

were of primary concern. 

 

Carbon monoxide emissions from vehicles are associated with incomplete fuel combustion.  

Impacts from vehicles generally are localized and can cause elevated concentrations within a 

relatively short distance from heavily traveled traffic light signals and intersections.  

Consequently, it is appropriate to focus on CO emissions from motor vehicles on a localized or 

microscale basis. 

 

Nitrogen oxides combine with hydrocarbons to produce ozone and other compounds in the 

atmosphere that can cause potential health effects including eye and lung irritation.  Nitrogen 

oxides, generally nitric oxide (NO), are formed from high temperature fuel combustion and 

within a short time after release are converted to NO2 in the atmosphere.  Further complex 

reactions occur with VOC in the atmosphere to produce ozone.  Since these reactions occur 

several hours after the initial NOx release, the pollutant effects occur some distance downwind 

from the release.  Thus, NO2 impacts are normally studied within the context of a large-scale 

analysis (i.e., mesoscale analyses).   
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Emissions of VOC occur from many processes including stationary fuel combustion sources and 

process sources (e.g., dry cleaning, painting, and coating), as well as mobile sources.  VOC 

emissions contribute to the formation of smog and when reacted with other chemicals (such as 

NOx) in the atmosphere ultimately produce ozone and other photochemical oxidants.  As 

discussed previously for nitrogen oxides, studies of VOC emissions usually entail evaluations of 

large areas accounting for many emission sources including vehicles (i.e., a mesoscale analysis).   

 

Up until the 1970s, lead emissions were associated with vehicular fuel combustion.  At that time 

Federal clean air legislation prompted the conversion of lead-based gasoline to lead-free fuels, 

which began a systematic phase-out of the sale of leaded gasoline.  Emissions of lead from motor 

vehicles have decreased significantly as a result of lead being phased out as an additive in motor 

vehicle fuels.  The Federal Highway Administration (FHWA) has advised that microscale lead 

analyses for highway projects are not needed or warranted.  Lead emissions from highways have 

been virtually eliminated as a result of the regulation and legislation prohibiting the manufacture, 

sale, or introduction into commerce of any engine requiring leaded gasoline since model year 

1992, sale of only unleaded gasoline, and the requirement for reformulated gasoline to contain no 

heavy metals (such as lead). 

 

In 1997, U.S. EPA established annual and 24-hour NAAQS for PM2.5 for the first time. In 2006, 

U.S. EPA revised the 24-hour NAAQS for PM2.5. PM2.5 can be emitted as a primary pollutant 

directly from stationary and mobile sources and can be formed in the ambient air through 

secondary formation.  Secondary PM2.5 formation is a long-term process taking hours and days 

and is due to multiple gases (e.g., oxygen, water vapor, and SO2) chemically reacting in the 

atmosphere.  Because secondary PM2.5 formation is a large-scale phenomenon, it would be 

studied within the context of a large-scale analysis (i.e., mesoscale analyses).   

 

Primary PM2.5 emissions from gasoline powered vehicles are negligible due to the low ash 

content of gasoline.  Most of the PM2.5 emissions from vehicle traffic are due to diesel powered 

vehicles.  However, the proposed Project will have limited diesel vehicle traffic (mainly local 

deliveries).  Furthermore, the U.S. EPA enacted regulations to control the emissions from diesel 

trucks that reduced the particulate matter emissions by 90 percent in 2007.  Therefore, the 

Project will have negligible PM2.5 impacts on the surrounding area due to the Project vehicular 

traffic. 
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3.0 EXISTING AIR QUALITY  

 

The proposed Project site is located in Westchester County, NYSDEC Region 3, New York-New 

Jersey-Connecticut Air Quality Control Region (AQCR).  The NYSDEC Bureau of Air 

Surveillance operates various air quality monitors for SO2, PM10, PM2.5, NO2, CO, O3, and Pb.  

Presently, the following U.S. EPA classifications exist for the criteria pollutants at or near the 

Project site: 

 

 SO2 – better than national standards; 
 PM10 – attainment; 
 PM2.5 – non-attainment;  
 NO2 – cannot be classified/better than national standards; 
 CO – attainment; 
 O3 – moderate non-attainment; and 
 Pb – not designated. 

 

Locations of monitoring stations for NYSDEC’s Region 3 and Region 2 (New York City) and 

for Connecticut were reviewed and sites were selected as representative of the Project area. 

Table 3-1 presents the maximum annual and second highest short-term concentrations recorded 

during the latest available three years (2006-2008) at the selected stations for the specific criteria 

pollutants. In accordance with U.S. EPA and NYSDEC policy, second highest monitored 

concentrations, as opposed to maximum concentrations, are presented in Table 3-1 for pollutants 

with short-term standards, since one exceedance of the standard is allowed per year.  Also 

presented is the 3-year average 98th percentile 24-hour PM2.5 and 1-hour NO2 concentrations 

consistent with the structure of the NAAQS standards.   

 

The following text provides pollutant-specific discussions of these data, including ambient air 

concentrations with respect to the air quality standards.  

 

Sulfur Dioxide (SO2) 

 

The closest, representative monitor for SO2 is located at the Greenwich Point Park in 

Connecticut, approximately 5 miles east of the Project site.  Data collected in 2006 show the 

maximum 3-hour SO2 concentration at 5 percent of the NAAQS and the maximum 24-hour 

concentration at 11 percent of the NAAQS, while data collected in the years 2006 through 2007 

show the maximum annual concentration at 10 percent of the NAAQS. 
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Inhalable Particulates (PM10) 

 

The nearest representative PM10 monitor to the site is located at the Norwalk Heath Department, 

approximately 16 miles northeast of the Project site.  Data from 2006 show the maximum 24-

hour PM10 level at 31 percent of the NAAQS and the maximum annual concentration at 42 

percent of the NAAQS. 

 

Fine Particulates (PM2.5) 

 

Located between the towns of Mamaroneck and Larchmont in Westchester County is the closest 

PM2.5 monitor to the proposed Project site.  Specifically the monitor is located at the intersection 

of 5th Avenue and Madison Avenue near New England Thruway Exit 9.  It is located 

approximately 5 miles southwest of the Project site.  The monitor is located in an urban 

population center mostly surrounded by residential areas comparable to the area surrounding the 

Project site.  The maximum monitored 24-hour PM2.5 concentration during the 2006-2008 time 

period was 91 percent of the 24-hour PM2.5 NAAQS and the maximum monitored annual PM2.5 

concentration was 80 percent of the NAAQS. 

 

Carbon Monoxide (CO) 

 

The closest, representative monitor for CO is located at the New York Botanical Gardens at 200th 

Street and Southern Boulevard in Bronx County, approximately 14 miles southwest of the 

Project site.  The New York Botanical Gardens site is appropriate because it is located in an 

urban area and has continuous, recent, validated NYSDEC data.  Ambient CO concentrations are 

monitored for comparison against a one-hour and an eight-hour standard.  Data collected in 2007 

show the maximum 1-hour and 8-hour CO levels at 8% and 22% of the NAAQS, respectively.   

 

Nitrogen Dioxide (NO2) 

 

Ambient NO2 concentrations were also recorded at the New York Botanical Gardens site located 

in Bronx County.  Data from 2006 show the maximum annual NO2 level at 47 percent of the 

NAAQS and the maximum 1-hour value at 68% of the NAAQS. 

 

 

 

 



3-3 

Ozone (O3) 

 

Westchester County is part of a moderate ozone non-attainment area that encompasses most of 

the New York City metropolitan area.  The closest representative ozone monitor is also located at 

the Greenwich Point Park site.  The maximum ozone level recorded at this site ranged from 165 

to 190 ug/m3 over the past three years.  It is difficult to infer pollution trends from ozone data 

since the occurrence of this pollutant depends not only on a source of the precursor pollutants 

(NOx and VOC), but also the driving mechanism (sunlight) that accelerates ozone formation.  

Relative consistency in regional NOx and VOC concentrations may result in different resultant 

ozone concentrations depending on the particular meteorological pattern that was established 

during the May 1 through September 30 ozone season. In addition, long range transport of ozone 

and ozone precursors from upwind power plants in the Ohio Valley and Midwest may contribute 

to an increased background concentration in the Northeast. 

 

Lead (Pb) 

 

With the phase-out of leaded motor vehicle fuels in the 1980s, the issue of ambient lead has 

remained only at locations proximate to certain industries (i.e., lead smelters).  The closest 

representative NYSDEC monitor for lead is located at JHS126 (approximately 24 miles 

southwest of the project site in Kings, County, NY).  This monitor is located in an urban 

population center similar to the Project site and has recent, validated NYSDEC data. There is no 

annual standard for lead; the not-to-exceed ambient air quality standard for lead is 1.5 g/m3 on a 

quarterly basis.  At the JHS126 site from 2006-2008, the maximum quarterly values recorded 

were only 1% of the ambient lead standard.   
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Table 3-1:  Existing Background Concentrations of Criteria Pollutants 
 

Pollutant 
Averaging 

Period 
NAAQSa 

(g/m3) 

Monitored Background 
Concentrationb,c(g/m3) 

Monitor Location 2006 2007 2008 

SO2 

3-Hour 1,300 66 55 50 Greenwich Point Park, Greenwich, 
Fairfield Co., Connecticut 

(ID 90-010-0017) 
(5 miles east of Project) 

24-Hour 365 39 31 29 

Annual 80 8 8 5 

PM10 
24-Hour 150 47 36 38 Norwalk Health Department, Fairfield 

Co., Connecticut 
(ID 90-013-3005) 

(16 miles northeast of Project)
Annual 50 21 19 19 

PM2.5
 

24-Hourd 35 34 31 30 5th Avenue at Madison, NY Thruway Exit, 
Westchester Co., New York 

(ID 36-119-1002) 
(7 miles southwest of Project) Annual 15 11 12 12 

NO2 
1-Hourd 188 126 135 120 

200th Street and Southern Blvd, Bronx 
Co., New York 

(ID 36-005-0083) 
(14 miles southwest of Project)

Annual 100 47 45 43 

CO 

1-Hour 40,000 2,530 3,105 2,415 200th Street and Southern Blvd, Bronx 
Co., New York 

(ID 36-005-0083) 
(14 miles southwest of Project) 

8-Hour 10,000 1,840 2,185 1,955 

O3 8-Hour 157 190 165 172 

Greenwich Point Park, Greenwich, 
Fairfield Co, Connecticut 

(ID 90-010-0017) 
(5 miles east of Project) 

 
a National Ambient Air Quality Standards. 
b Highest-second highest short-term (1-, 3-, 8-, and 24-hour) and maximum annual average concentrations presented. 
cMonitored background concentrations obtained from the U.S. EPA AIRData website (http://www.epa.gov/air/data/). 
dThe 98th percentile 24-hour PM2.5 and 1-hour NO2 values presented consistent with structure of those standards. The 3-
year average 98th percentile PM2.5 value is 31.8 ug/m3 and the three year average 1-hour NO2 value is 127 ug/m3. 

 
Bold font identifies the greatest value over the 3-year period. 
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4.0 POTENTIAL AIR QUALITY IMPACTS 

 
4.1 Future Conditions without the Project 
 
Without the Project, future potential projects not related to the Port Chester Gateway Project 

could contribute additional traffic volumes, which could result in decreases in ambient air quality 

in the area (i.e., the ambient air quality concentrations would increase). 

 
4.2 Temporary Construction Related Emissions 
 
Construction-related emissions can be classified into two distinct sources: criteria pollutant 

emissions from private and construction vehicle internal combustion engines; and fugitive dust 

that results from vehicle movement over paved and unpaved roads, material handling, earth 

moving/grading, etc.  

 

Construction-related emissions from the two types of sources vary with the types of activities 

associated with the three typical phases of a construction project. The U.S. EPA, in Section 

13.2.3 of its AP-42 emission factor guidance (U.S. EPA, 1995), identifies the following three 

phases of a heavy construction project with respect to construction-related emissions: 

 
Phase 1:  Debris Removal; 
Phase 2:  Site Preparation; and 
Phase 3:  General Construction. 
 

AP-42 includes the following activities under each phase: 
 
Phase 1:  Debris removal of any man-made or natural obstructions can include blasting, 
explosion, mechanical removal, material loading/unloading, and vehicular traffic over unpaved 
areas; 
 
Phase 2:  Site preparation is grading and soil stabilization, and cut and fill activities which can 
include movement of large earth moving equipment over disturbed surfaces, material/aggregate 
loading and unloading, and vehicular traffic over unpaved areas; and 
 
Phase 3: General construction is foundation work, structural steel, exterior/interior operations, 
piping/electrical work, and final landscaping. 
 
The proposed Project has an overall four year construction schedule.  However, the majority of 

heavy construction activities will occur primarily within the first 24 to 30 months of the 

construction schedule.  Potential criteria pollutant (engine) and fugitive dust emissions associated 

with the construction are discussed below. 
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4.2.1 Criteria Pollutant Emissions from Private and Construction Vehicle Internal 
Combustion Engines 
 

Vehicular criteria pollutant emissions can occur as a result of traffic and/or added trip length 

from private vehicles that encounter roadway diversions or detours associated with the Project, 

as well as from emissions from the actual construction vehicles.  If the diversions and detours are 

significant, or impact a large number of private vehicles, an air quality analysis is recommended 

by the regulatory agency (NYSDOT, Environmental Analysis Bureau).  For the construction of 

the Project, there are no anticipated road closures or diversions.  Therefore, an air impact 

analysis for this aspect of construction (i.e., private vehicles) was not required. 

 

Construction vehicles will also emit criteria pollutants.  However, impacts from construction 

vehicles are expected to be minimal for several reasons including: proper maintenance of 

construction equipment, controlling unnecessary idling of equipment, and providing sufficient 

parking for construction workers.  Furthermore, according to the NYSDOT’s EPM (NYSDOT, 

2001), the emissions from construction vehicles are “temporary” and “self-correcting once the 

project is completed”.  Therefore, emissions from private and construction vehicles will be 

minimal. 

 

4.2.2 Fugitive Dust 
 

Construction activities involving earth moving/grading, material handling, and heavy truck 

traffic will occur periodically during the construction of the Project.  Several measures will be 

employed during construction activities to ensure that dust suspension is kept low. These 

include: 

 
 Keeping construction vehicle speed low to reduce dust suspension; 
 Covering trucks carrying soils and other dry materials; 
 Covering exposed stockpiles of soil and gravel to eliminate wind-driven dust suspension, 

or as an alternate, minimizing the height of these piles; 
 Periodic washing of paved surfaces during dry periods as a means to suppress dust 

suspension;  
 Applying water, as necessary, during concrete slab removal and crushing; 
 The application of water on stockpiles and unpaved roads during dry periods as a means 

to suppress dust suspension; and 
 Final grading and landscaping of exposed areas a soon as possible. 
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The NYSDOT states that such measures have “proved effective” in limiting fugitive dust during 

the construction period. 

 

Based on low expected incidence of heavy construction activities, the good maintenance of the 

construction vehicles, and the use of previously stated measures to control dust suspension, 

construction-related air quality impacts associated with the Project will be minimized to ensure 

the health and safety of the construction workers and the surrounding community. 

 
4.3 Microscale Traffic Analysis Methodology and Results 
 
4.3.1 Methodology 
 
Microscale traffic air quality analyses are used by regulatory agencies to determine the air 

quality impact of proposed projects for comparison to the state and federal ambient air quality 

standards.  For a traffic air quality study, information is needed regarding the street locations and 

geometry, traffic volumes, intersection traffic signal parameters, local meteorological conditions, 

and the location of receptors (areas where impacts will be calculated).  To simplify the process, 

the NYSDOT has developed screening procedures to assist applicants in determining if a refined 

air quality modeling analysis is necessary for CO, the primary pollutant of concern from 

vehicular related emissions.  According to the NYSDOT’s EPM (NYSDOT, 2001), a refined air 

quality modeling analysis is only required if the project characteristics do not meet certain 

criteria.  These criteria provide a three-step screening procedure to determine if a refined air 

quality modeling analysis is required.  These three steps are: 

 

1.  Level of Service (LOS) Screening 
 

Intersections impacted by the project are generally excluded from air quality modeling when 

they have a LOS of A, B, or C.  The LOS levels are as defined by the Highway Capacity Manual.  

Other factors such as the proximity to sensitive receptors (e.g., schools, hospitals, etc.) are also 

taken into consideration with intersections with a LOS of A, B, or C.  If no LOS information is 

available, the intersection is deemed to have a LOS of D or worse. 

 

2.  Capture Criteria Screening 
 

Intersections with a LOS of D, E, or F are then screened using the following five criteria: 

a. Is there a 10 percent or more increase in traffic volume on affected roadways? 
b. Is there a 10 percent or more reduction in the source-receptor distance? 
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c. Is there a 10 percent or more increase in vehicle emissions due to changes in 
posted speeds, operating conditions (i.e., number of hot/cold starts), vehicle types, 
etc.? 

d. Is there any increase in the number of queued lanes (i.e., stoplight intersections)? 
e. Is there a 20 percent reduction in speed where the average speed is already at 30 

miles per hour or less? 
 
If none of these criteria are met by the intersections with a LOS of D, E, or F, then no air quality 

modeling is required.  However, if one or more of these criteria is met, then a volume threshold 

screening is necessary. 

 

3.  Volume Threshold Screening 
 

The volume threshold screening analysis uses emission factors determined by project area-

specific vehicle speed, thermal states, and emission control strategies to determine the volume 

threshold level.  A wind speed of 1 meter per second and an atmospheric stability of E (slightly 

stable) are conservatively assumed in the development of the emission factors.  Tables 3a 

through 3c in the NYSDOT EPM (NYSDOT, 2001) provide the volume thresholds based on the 

emission factors determined for each type of intersection.  The volume thresholds establish 

traffic volumes below which a potential violation of the CO NAAQS is extremely unlikely.  

Therefore, as long as the project has peak hour traffic volumes that are less than the volume 

thresholds, a refined air quality modeling analysis is not necessary. 

 

If an intersection fails these three criteria, then a refined air quality modeling analysis is required.  

Each of the intersections potentially affected by the proposed Project were analyzed for the 2015 

Build Year using this three-step screening procedure.  The following section details the 

microscale screening analysis for CO emissions conducted for the Project. 

 
4.3.2 Microscale Screening Analysis Results 
 
Eighteen intersections and three peak conditions were examined for the Port Chester Gateway 

mixed-use development.  Note that, although not required by the NYSDOT’s EPM (NYSDOT, 

2001), all intersections controlled by stop signs were included in the microscale analysis.  Thus, 

a total of 54 scenarios were screened to determine if a refined air quality analysis was required.  

The eighteen intersections studied were: 

 

1) High Street and Site Driveway (unsignalized); 
2) Route 1 and Slater Street (signalized); 
3) Route 1 and Pearl Street (signalized); 
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4) Route 1 and South Regent Street (signalized); 
5) Route 1 and Kohls Driveway (signalized); 
6) Route 1 and High Street (signalized); 
7) Route 1 Northbound and I-95 Off-Ramp (unsignalized); 
8) Route 1 & I287 Westbound Off-Ramp/I95 Southbound On-Ramp (signalized); 
9) Route 1 and Hillside Road (unsignalized); 
10) Ridge Street and High Street (signalized); 
11) Grandview Avenue and High Street (unsignalized); 
12) Evergreen Avenue and High Street (unsignalized); 
13) Route 1 and Cedar Street (signalized); 
14) Route 1 and Peck Avenue (signalized); 
15) Midland Avenue and Peck Avenue (signalized); 
16) Purchase Street and Hillside Road/Wappanoca Avenue (unsignalized); 
17) Grandview Avenue and Hillside Road (unsignalized); and 
18) Route 1 and Purdy Avenue/Grace Church Street (signalized). 

 
Figure 4-1 presents a map depicting the locations of the eighteen traffic study locations.  Traffic 

data were estimated at each of the intersections for three peak time periods: weekday morning 

hour (AM), weekday afternoon/evening hour (PM) and Saturday.  More information on the 

inputs used to develop the traffic data is provided in the Traffic Impact Study (TRC, 2010). 

 

4.3.3 LOS Screening 
 

According to the 2015 traffic analysis, which was conducted using the HCS+ Version 5.3 Traffic 

Analysis Software, two of the study intersections had a LOS of D or worse for the 2015 build 

condition.  Table 4-1 presents the 2015 build scenario LOS for each intersection for the Peak 

AM, Peak PM, and Peak Saturday time periods.  As the table shows, there are sixteen 

intersections that were determined to have a LOS of C or better.  Therefore, no further screening 

or refined analyses were necessary for these intersections, as the proposed Project will not 

threaten the 1-hour and 8-hour CO NAAQS at these locations for the 2015 Build Year.  The two 

intersections determined to have a LOS of D or worse were further analyzed using the capture 

criteria screening.   

 

4.3.4 Capture Criteria Screening 
 

The capture criteria screening has five criteria that must be met to avoid proceeding to the 

volume threshold screening or potentially conducting a refined air quality modeling analysis.  If 

one of the criteria is not met, than a volume threshold screening analysis is necessary.  Only 

those 2015 peak hour intersections that failed the LOS screening were examined using the 

capture criteria.  The 2015 no build (Project is not constructed) traffic volumes were compared to 
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the 2015 build traffic volumes to determine if there was a volume increase in traffic of more than 

10%.  As shown in Table 4-2, all of the intersections with a LOS of D or worse for the build 

condition have traffic volumes increases of more than 10% when comparing 2015 no build and 

build traffic volumes.  Thus, volume threshold screening analyses were necessary for both of the 

intersections listed in Table 4-2.  Note that no further capture criteria screening analyses were 

conducted (e.g., is there more than a 10% decrease in source-receptor distance?) for these 

intersections since these studied intersections failed the first capture criterion (i.e., is there a 10% 

or more increase in traffic volumes?). 

 

4.3.5  Volume Threshold Screening 
 

The volume threshold screening analysis compares the project traffic volumes for each 

intersection to the traffic volume thresholds below which a violation of the 1-hour and 8-hour 

CO NAAQS is extremely unlikely.  Therefore, no refined air quality analysis is required for 

intersections with projected traffic volumes below the volume threshold determined using the 

NYSDOT’s EPM (NYSDOT, 2001) procedures.  Details on the volume threshold screening 

analysis for each intersection that failed the first two steps of the screening procedure are 

presented in this section. 

 

Following the guidance provided in the NYSDOT’s EPM (NYSDOT, 2001), CO emission 

factors for both free flow links and queue links were calculated for each approach and used to 

determine the peak hour traffic volume threshold with Tables 3a-3c of the EPM (NYSDOT, 

2001).  Determining the CO emission factor for each approach requires an estimate of the vehicle 

distribution, vehicle speeds, roadway-type determination, and MOBILE6 CO emission factors 

for the Westchester County area (Region 8).   

 

Using the roadway type, the vehicle speed, and the model year (2015), the NYSDOT’s 

Mobile6.2 CO Emission Factor Tables Look Up and Calculation Program for Microscale 

Analysis was used to determine the appropriate CO emission factors for the free flow and queue 

links.  Table 4-3 lists the vehicle speeds and roadway types for each of the roadways in the 

analysis. 

 

Printouts from the NYSDOT’s Mobile6.2 CO Emission Factor Tables Look Up and Calculation 

Program for Microscale Analysis for the various speeds and roadway type combinations are 

provided in Appendix A.  Table 4-4 summarizes the total CO emission factors for each roadway 

and link type (i.e., free flow and queue).  Using the maximum free flow CO emission factor and 
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the maximum queue CO emission factors, the peak hour traffic volume threshold for any 

intersection approach was determined with Tables 3a and 3b for unsignalized approaches and 

Table 3c for signalized intersections from the NYSDOT’s EPM (NYSDOT, 2001).  A 

comparison of these traffic volume thresholds to the project traffic volumes for each intersection 

approach is presented in Table 4-5.  The table shows that the projected traffic volumes for the 

2015 peak weekday AM, weekday PM, and Saturday time periods are less than the volume 

thresholds for each intersection approach.  Thus, none of the intersections require a refined 

microscale air quality analysis as the traffic volumes are below the volumes at which there is an 

extremely unlikely chance for the potential violation of the CO NAAQS. 

 

4.3.6  Microscale Screening Summary 
 

A screening level air quality analysis for the intersections directly affected by the proposed 

Project was conducted and showed that a refined air quality modeling analysis is not required.  

Thus, using the screening methodology presented in the NYSDOT EPM (NYSDOT, 2001) 

indicates that it is highly unlikely that the Project will violate the CO NAAQS. 

 

4.4 Parking Facilities Air Quality Analysis  
 

Air quality impacts associated with the proposed underground parking garages at the Project 

were also studied as part of the DEIS for the completion year of 2015. Two (2) multi-level 

underground parking garages are proposed as part of the Project.   A three-level mechanically 

ventilated parking garage will have approximately 1,631 spaces and will serve the majority of 

the Project development.  The bottom level will serve the residential portion of the development 

(601 spaces) while the two other levels will serve the commercial/office and retail portions.  The 

other parking garage will be located underneath the northwestern residential development and 

will have a total of two levels consisting of 340 spaces designated for the residential portion of 

the development.  Figure 4-2 illustrates the proposed locations of the underground garages at the 

Project site.  

 

The primary source of concern for parking garages is CO resulting from large concentrations of 

vehicles, and therefore, only the worst-case condition (peak hour traffic volumes entering and 

exiting the parking areas) were evaluated. If the peak traffic hour does not cause a violation of 

the NAAQS, then the lower traffic volumes would not cause violations of the NAAQS.  

 

4.4.1  Modeling Methodology 
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The air quality analysis for the parking facilities was conducted following the guidance provided 

in the New York City Environmental Quality Review (CEQR) Technical Manual: Appendices 

(CEQR, 2010) and U.S. EPA’s Workbook of Atmospheric Dispersion Estimates, AP-26 (U.S. 

EPA, 1970).  It was conservatively assumed that vehicles entering and exiting the parking 

facilities would idle for one minute on each parking level and travel at 5 miles per hour (mph) 

through the parking areas.  The idling time accounts for individuals warming up their vehicle 

during cold weather and other traffic/parking queues while entering and exiting the parking 

facilities.  Engines of the vehicles entering the parking facilities were assumed to be in hot 

stabilized mode (warm or hot engines), while the vehicles exiting the parking facilities were 

assumed to be in cold stabilized mode (cold engines). 

 

Although most vehicles will only travel portions of a parking level or two before locating a 

parking space, it was conservatively assumed that all vehicles would travel  ½ the width and 2/3 

the length of each level before locating a parking space and/or leaving the parking facility 

consistent with CEQR guidance.  The length of the main parking garage is 720 feet (ft) and the 

width is 325 feet.  Thus, a vehicle entering or exiting the main underground parking garage was 

assumed to travel a total of 1,928 ft (643 ft x three levels) after entering or before exiting the 

garage.   

 

Emissions for vehicles in the parking garages were calculated using the NYSDOT’s Mobile6.2 

CO Emission Factor Tables Look Up and Calculation Program for Microscale Analysis and 

MOBILE6 Emission Factor Look Up and Calculation Program for Regional, Mesoscale, and 

Congestion Mitigation and Air Quality (CMAQ) Projects - Part B.  A roadway type of “urban 

collector/local” was used with the Mobile6.2 CO Emission Factor Tables Look Up and 

Calculation Program for Microscale Analysis to determine the CO emissions from the vehicles 

entering and traveling through the parking garage (warm/hot engines) at 5 mph and with the 

MOBILE6 Emission Factor Look Up and Calculation Program for Regional, Mesoscale, and 

(CMAQ) Projects - Part B to determine the CO emissions from vehicles idling and leaving the 

parking garage (cold engines) at 5 mph. 

 

The detailed methodology for calculating air quality impacts due to the parking garages is 

presented in the CEQR Technical Manual: Appendices (CEQR, 2010) and U.S. EPA’s 

Workbook of Atmospheric Dispersion Estimates, AP-26 (U.S. EPA, 1970).  Traffic volumes 

entering and exiting the garages were estimated based on the volumes presented in the Traffic 

Impact Study (TRC, 2010) for the Peak AM, Peak PM, and Peak Saturday time periods for the 

completion year 2015.  Comparing the 2015 Peak AM, Peak PM, and Peak Saturday time period 
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traffic volumes shows that the Peak Saturday time period has the highest traffic volumes 

entering/exiting the Project site.  Thus, the main 3-level parking garage was analyzed as a 

representative worst case utilizing peak Saturday time period traffic volumes entering and exiting 

the Project development.  As a conservative simplifying assumption, the total peak hour traffic 

volumes entering and leaving the entire Project development were all assumed to utilize the main 

3-level parking garage.    

 

The equations used to calculate the maximum CO concentrations due to the parking garages 

yield maximum 1-hour CO concentrations.  To convert the maximum 1-hour CO concentration 

to a maximum 8-hour concentration the NYSDOT and U.S. EPA recommended conversion 

factor of 0.7 was applied. 

 

4.4.2  Future Background CO Concentrations 
 

For comparison to the NAAQS, the calculated CO concentrations due to the proposed garages 

must be summed with the future background CO concentrations in the area for the estimated 

completion year.  The future background CO concentrations account for the other sources of CO 

emissions (e.g., industry) in the local area.  The background 1-hour and 8-hour CO 

concentrations for 2015 were determined following the procedures provided in the NYSDOT’s 

EPM (NYSDOT, 2001). 

 

The background CO concentrations for 2015 were calculated based on a 25 mph average vehicle 

speed and an “urban collector/local” roadway type.  Using these inputs along with the procedures 

in the NYSDOT’s EPM (NYSDOT, 2001) results in calculated 2015 background 1-hour and 8-

hour CO concentrations of 2.30 parts per million (ppm) and 1.61 ppm, respectively.  These 2015 

background CO concentrations were summed with the maximum CO concentrations determined 

from the parking facilities for comparison to the NAAQS. 

 

Appendix B contains the 2015 background CO concentration calculations and the NYSDOT’s 

Mobile6.2 CO Emission Factor Tables Look Up and Calculation Program for Microscale 

Analysis printouts of the emission rates. 

 

4.4.3 Parking Garage Modeling Results 
 

Results of calculating the maximum 1-hour and 8-hour CO concentrations due to the main three 

level parking garage along Route 1 indicates that the 1-hour and 8-hour CO NAAQS will not be 
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threatened or exceeded due to the Project parking garages.  Table 4-7 presents the maximum 

calculated 1-hour and 8-hour CO concentrations from the parking garages including the 

calculated future 2015 background concentrations and the calculated impacts from adjacent 

traffic near to the proposed Parking facilities (discussed in the next section).     

 

Calculations, along with the assumptions, variable inputs, and emission rates, for the parking 

garage air quality analyses have been included in Appendix B.  The following section details the 

methodology and results of the refined traffic analysis for traffic adjacent to the proposed 

Parking facilities. 

 

4.5 Refined Adjacent Traffic Air Quality Analysis 
 

As determined in the microscale screening analysis detailed in Section 4.3, a refined air quality 

modeling analysis per NYSDOT EPM (NYSDOT, 2001) guidance is not required.  Guidance 

provided in the CEQR Technical Manual: Appendices (CEQR, 2010) indicates that parking 

garage air quality analyses should include CO contributions calculated for adjacent street traffic.  

Considering that the Project includes proposed parking garages and results in significant 

increases in local traffic, a refined traffic analysis was conducted for those intersections and 

roadways adjacent to the proposed Project parking garages.     

 

Thus, a refined air quality modeling analysis was performed for the three adjacent locations to 

the proposed parking garages, which include the signalized intersections of Route 1 and High 

Street, Route 1 and the Site Driveway #1, and the unsignalized intersection of High Street and 

Site Driveway #2.  The refined analysis was conducted following the procedures identified in the 

NYSDOT’s EPM (NYSDOT, 2001).  Further guidance was obtained from the U.S. EPA’s 

Guideline for Modeling Carbon Monoxide from Roadway Intersections (U.S. EPA, 1992) and 

User’s Guide to CAL3QHC Version 2.0: A Modeling Methodology for Predicting Pollutant 

Concentrations Near Roadway Intersections (U.S. EPA, 1995). 

 

The refined air quality modeling analysis used NYSDOT and U.S. EPA approved models and 

conservative assumptions to develop conservative estimates of the air quality impacts associated 

with the 2015 Peak AM, Peak PM, and Peak Saturday traffic volumes traveling adjacent to the 

proposed Project.  The following section details the models and modeling methodology used in 

the analysis, and the results of the refined air quality analysis. 
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4.5.1 Model Selection and Inputs 
 

The NYSDOT and U.S. EPA approved CAL3QHC (version 2.0) model was used to calculate the 

CO concentrations from the traffic volumes around the intersections of Route 1 and High Street, 

Route 1 and Site Driveway #1, and High Street at Site Driveway #2.  The CAL3QHC model is 

designed to calculate air pollutant concentrations near highways, arterial streets, and queued 

intersections.  The model permits the estimation of total air pollutant concentrations from both 

moving and idling vehicles.  CAL3QHC requires inputs for roadway geometry, receptor 

locations, meteorological data, vehicular emission rates, signal timing data, and information 

describing the configuration of the intersections being modeled. 

 

The CAL3QHC model is based on the CALINE-3 model, which is used to evaluate free flow 

non-intersection arterials and highways.  An additional algorithm was incorporated into 

CALINE-3 to estimate queued intersection concentrations.  These models use Gaussian (or 

normal) dispersion characteristics to estimate receptor concentrations from line sources.  This 

assumes that concentrations downwind from a source will be distributed in accordance with a 

statistical normal (or Gaussian) distribution. 

 

The inputs required for the CAL3QHC model are presented in the following sections. 

 

4.5.2 Free Flow and Queue Link Geometry 

 

Forty-six free flow links and fourteen queue links were included in the refined air quality 

analysis.  The analysis focused on the intersections of High Street and Route 1, Route 1 and Site 

Driveway #1, and High Street at Site Driveway #2.      

 

Free flow link lengths were determined from the lesser of the distance from the modeled 

intersection/movement to the midpoint of the next closest intersection for each travel direction or 

the straight-line distance around a curve in the roadway.  Queue link lengths for turn lanes were 

based on the length of the turn lane, while queue link lengths for through lanes were assumed to 

cover the entire length of the through lane included in the analysis (i.e., equivalent to the free 

flow length).   

 

Widths for the free flow links were determined based on the lane(s) width plus a 10-foot mixing 

zone on each side of the roadway, while queue link widths were based on the lane(s) width 

consistent with EPM (NYSDOT, 2001) guidance.  Table C-1 located in Appendix C presents 
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each free flow and queue link included in the CO microscale air quality modeling analysis and 

the corresponding link lengths and widths.  The locations of each of the modeled traffic links are 

presented in Figures 4-3 and 4-4. 

 

Projected peak hour traffic count data for each intersection and movement is presented in Table 

C-1.  Traffic count data was obtained from the Port Chester Gateway Traffic Impact Study 

(TRC, 2010). 

 

4.5.3 Vehicle Emissions Data 

 

Emission rates for the vehicles traveling on the free flow links and idling at the modeled 

intersections (i.e., queued) were required for input to the CAL3QHC model.  The vehicle 

emission rates were calculated using the NYSDOT’s CO Emission Factor Look Up Program for 

Microscale Analysis located on the internet at:  
https://www.nysdot.gov/divisions/engineering/environmental-analysis/repository/mobile6/co/cotable.html. 

 

This program develops emission rates based on the New York State region, the roadway type, 

the vehicle speed, and the model year.  The Principal/Minor Arterial MOBILE6 CO Emission 

Factors were used for the vehicles traveling on Route 1, while the Collector and Local Road 

MOBILE6 CO Emission Factors were used for the vehicles traveling on all other roadways 

included in the analysis.  Printouts from the NYSDOT program for each of the links are included 

in Appendix C. 

 

4.5.4 Meteorological Parameters 

 

The CAL3QHC model calculates CO concentrations at each receptor based upon predetermined 

meteorological conditions.  These meteorological conditions include variables such as wind 

speed, wind direction, and atmospheric stability.  To determine the maximum modeled CO 

concentrations, the NYSDOT EPM (NYSOT, 2001) recommends using a wind speed of 1 meter 

per second.   

 

Five degree increments of wind direction ranging from 0 degrees (north) to 355 degrees were 

modeled as required in the NYSDOT’s EPM (NYSDOT, 2001).  The maximum modeled 1-hour 

CO concentration was less than 8.0 ppm, thus no refinement of the wind directions was 

necessary. 
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A mixing height of 1,000 meters and a surface roughness length of 321 centimeters was input to 

the CAL3QHC model.  The NYSDOT’s EPM (NYSDOT, 2001) recommends a 1,000 meter 

mixing height for all CAL3QHC analyses.  Since the proposed Project will consist of retail and 

apartment buildings and will be located adjacent to existing retail, the surface roughness height 

was based on the “central business district” land use. 

 

4.5.5 Modeled Receptors 

 

Receptors were input to the CAL3QHC model to determine the CO concentrations near the 

modeled intersections and roadways.  The receptors were located according to the guidance 

provided in the NYSDOT EPM (NYSDOT, 2001).  Specifically, receptors were placed at the 

corners of the modeled intersections and every 25 meters from the study intersection to the 

midpoint of the next closest intersection.  Receptors were modeled with a height of 1.8 meters (6 

feet) and placed 3.01 meters from the edge of the roadways that comprise the intersection to 

avoid being located in the mixing zone of the traveling vehicles.   A total of 67 receptors were 

used in the refined air quality modeling analysis.  Figure 4-5 shows the locations of the modeled 

receptors.  

 

4.5.6 Persistence Factor 

 

As recommended in the NYSDOT’s EPM (NYSDOT, 2001), a persistence factor of 0.70 was 

used to convert the maximum modeled 1-hour CO concentration to the maximum modeled 8-

hour CO concentration.  The appropriate background CO concentrations were then added to 

these concentrations for comparison to the NAAQS. 

 
4.5.7 CO Microscale Air Quality Analysis Results 
 

Results of the refined air quality analysis indicate that the proposed Project will not cause an 

exceedance of the 1-hour or 8-hour CO NAAQS.  The maximum modeled 1-hour CO 

concentration for the Peak PM and Peak Saturday time periods for the ETC year (2015) was 

determined to be 1.0 ppm while the Peak AM time period was determined to be 0.6 ppm.  The 

maximum modeled concentration occurred at receptor 35, which is located northwest from the 

intersection of Route 1 and Site Driveway #1 and near to the main three-level parking lot 

entrance.   
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Converting this 1-hour concentration to the 8-hour concentration using the persistence factor 

(0.7) yields a maximum modeled 8-hour CO concentration of 0.7 ppm.  Summing these 1-hour 

and 8-hour concentrations with the appropriate background concentrations and calculated 

parking garage concentrations results in total 1-hour and 8-hour CO concentrations of 6.2 ppm 

and 4.3 ppm, respectively.  Both of these concentrations are well below their NAAQS of 35 ppm 

and 9 ppm, respectively.    CAL3QHC modeling input and output files used in the refined air 

quality analysis have been provided in Appendix D. 

 
4.6 Building Heating and Hot-Water Systems Air Quality Analysis 

 

The Port Chester Gateway mixed-used development will utilize natural gas and/or distillate oil 

fired combustion equipment to provide the heating and hot-water requirements for the proposed 

mixed use Project.  As such, the Project has the potential for operational combustion emissions 

of CO, NOx, SO2, and PM10/PM2.5.  Appropriate NYSDEC air permits will be obtained for all 

relevant equipment.  Short-term and annual criteria pollutant emissions and air quality 

concentrations for the Project were estimated using the following methodology.  These 

calculations indicate that the Project will not be classified as a major air emitting source pursuant 

to U.S. EPA and NYSDEC air permitting regulations.  

 

4.6.1 Heat and Hot-Water Energy Requirements 

 

Because designs for the heating and hot water systems have not been completed, the short-term 

and annual energy requirements for the proposed natural gas and/or distillate oil fired boilers 

were based upon the maximum amount of residential and commercial space proposed for the 

Project (i.e., 1,159,270 ft2).  To determine the amount of natural gas or distillate combustion 

necessary to provide heat and hot-water to the Project, energy intensity factors presented in the 

U.S. Department of Energy’s (DOE) Energy Information Administration (EIA) 2003 Survey of 

Energy Consumption (EIA, 2003) and the 2005 Survey of Residential Energy Consumption 

(EIA, 2005) were utilized.  The energy intensity factors given in DOE’s 2003 Commercial 

Buildings survey and 2005 Residential Energy Consumption Survey are presented in units of 

thousands of btu per square foot of space.  The detailed energy usage requirements are calculated 

and shown in Appendix E.  

 

The annual amount of energy, in units of million British Thermal Units (mmBtu), required to 

operate the heat and hot-water systems for the Project were calculated based upon the energy 

intensity factors noted above, and the specified square footage of each section of the proposed 
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Project (i.e., commercial, retail,  residential).  Note that the energy intensity factors listed in the 

DOE’s tables are based upon the amount of energy required to provide for both heating and air 

conditioning requirements.  Thus, utilizing the energy intensity factors from Tables C10 and US1 

from the U.S. DOE Survey’s of Energy Consumption provides a conservative estimate of the 

Project’s heating requirements.  To account for the fact that the energy intensity factors are based 

upon annual fuel usage as opposed to short-term fuel usage, scale-up factors were used to 

account for any heating, ventilating, and air conditioning (HVAC) downtime represented in the 

energy intensity factors.  Appendix E contains a table of building specific energy requirements 

calculations and corresponding documentation.  

 

4.6.2 Criteria Pollutant Emission Calculation Methodology 

 

Potential criteria pollutant emissions from the Project based upon natural gas combustion in the 

boilers are based upon U.S. EPA’s AP-42 document, Section 1.4, “Natural Gas Combustion” in 

the External Combustion Sources chapter, and the energy requirements as calculated in the 

previous section.  Similarly, potential emissions from the Project during oil firing in the boilers 

are based upon the emission factors in U.S. EPA’s AP-42 document, Section 1.3, “Fuel Oil 

Combustion” in the External Combustion Sources chapter.  The AP-42 emission factors in 

pounds per mmBtu (lb/mmBtu) were multiplied by the Project’s energy requirement in units of 

million British thermal Units per hour (mmBtu/hr) to estimate the potential pound per hour 

(lb/hr) emission rate.  Appendix E also contains the short-term and annual criteria pollutant 

emission rate calculations for the Project.  

 

4.6.3 Modeling Methodology 

 

Air quality modeling for the heating and hot water boilers was conducted using the NYSDEC 

and U.S. EPA approved SCREEN3 (version 96043) and Industrial Source Complex Short-Term 

PRIME (ISC-PRIME, Version 04269) dispersion models.  Default model options were used in 

the ISC-PRIME model along with urban dispersion coefficients and direction-specific downwash 

parameters for the modeled point sources (i.e., stacks).  Inputs to both the SCREEN3 and ISC-

PRIME models were developed based on the current design information for the Project; 

however, no specific boiler vendor data for the heating and hot water boilers were available.  

Therefore, conservative source input assumptions were made to estimate the air quality 

concentrations due to the proposed heating and hot water boilers. 
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The stack height of each boiler was assumed to be three (3) feet above the roof top height of the 

residential tower in which the boiler may be located, while the boiler stack diameter was 

assumed to be 9 inches (0.75 feet).  The boiler exhaust was assumed to have an exit temperature 

of 250○F while the exhaust velocity was calculated utilizing the U.S. EPA’s F-Factors along with 

the maximum fuel rate.  The exit temperature is typical for a natural gas fired boiler as most 

natural gas-fired boiler normal operation exit temperatures will be in the 250-275○F range and 

conservative for an oil fired boiler that typically will have an exit temperature in the 300-350○F 

range.  The exit velocity calculation was conservatively based upon the potential heat inputs 

along with the lowest of the U.S. EPA F-Factors reported for oil and natural gas combustion.   

 

4.6.3.1 Model Selection 
 

The SCREEN3 model was utilized for simple terrain (i.e., terrain below top of stack) ground-

level impacts while the ISC-PRIME model was run for modeling the downwind turbulent cavity 

region (i.e.,. near wake) of the five residential towers. SCREEN3 is a Gaussian plume model that 

can be used to model a single continuous source for short-term averaging periods assuming no 

chemical transformation or other removal processes, such as wet and dry deposition, affect the 

plume.  Worst-case meteorological conditions based on a range of stability classes and wind 

speeds are used in the SCREEN3 model to determine the maximum ground-level concentrations. 

 

SCREEN3 was run using a unit emission rate of 1 gram per second (g/s).  With a unit emission 

rate, SCREEN3 will output downwind unit concentrations in units of micrograms per cubic 

meter (µg/m3) per g/s emitted.  The unit concentrations were then multiplied by the source 

specific emission rates in units of g/s to calculate the source-specific maximum-modeled 

concentrations for each pollutant. The SCREEN3 model calculates 1-hour simple terrain 

concentrations.  Thus, the SCREEN3 1-hour results were scaled to 3-hour, 8-hour, 24-hour and 

annual averaging periods using scaling factors.  In accordance with SCREEN3 guidance, 

SCREEN3 1-hour modeled concentrations were converted to the 3-hour, 8-hour, 24-hour, and 

annual averaging periods by multiplying by 0.9 for the 3-hour period, 0.7 for the 8-hour period, 

0.4 for the 24-hour period, and 0.08 for the annual period.      

 

The ISC-PRIME model is a steady-state Gaussian plume model that can be used to assess 

pollutant concentrations from a wide variety of sources associated with an industrial source 

complex.  The model is based upon ISCST3 with the PRIME algorithm added for improved 

treatment of building downwash and cavity effects.  Specifically, the ISC-PRIME model features 

enhanced plume dispersion coefficients due to the wake turbulence and reduced plume rise 
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caused by descending streamlines and increased entrainment in the wake of a structure.  One of 

the important aspects of the PRIME algorithm is its ability to model the downwind turbulent 

cavity (i.e., near wake) and far wake areas on a three dimensional scale.  Thus, the ISC-PRIME 

model is preferred for modeling the cavity regions for the Project given that the Project’s 

residential towers create large turbulent cavity areas around the buildings. 

 

Similar to the SCREEN3 analyses, ISC-PRIME was run using a unit emission rate of 1 gram per 

second (g/s) to yield unitized (µg/m3 per 1.0 g/s) concentrations.  The 1-hour unit concentrations 

were then multiplied by the source specific emission rates and scaled to 3-hour, 8-hour, 24-hour 

and annual averaging periods using the same conversion factors as used to convert the 

SCREEN3 1-hour concentrations.   

 

Good Engineering Practice Stack Height Analysis 
 
The U.S. EPA provides specific guidance for determining Good Engineering Practice (GEP) 

stack height and for determining whether building downwash will occur in the Guidance for 

Determination of Good Engineering Practice Stack Height (Technical Support Document for the 

Stack Height Regulations), (EPA-450/4-80-023R, June, 1985).  GEP is defined as "the height 

necessary to ensure that emissions from the stack do not result in excessive concentrations of any 

air pollutant in the immediate vicinity of the source as a result of atmospheric downwash, eddies, 

and wakes that may be created by the source itself, or nearby structures, or nearby terrain 

"obstacles". 

 

The GEP definition is based on the observed phenomenon of atmospheric flow in the immediate 

vicinity of a structure.  It identifies the minimum stack height at which significant adverse 

aerodynamics (downwash) are avoided.  The U.S. EPA GEP stack height regulations specify that 

the formula GEP stack height is calculated in the following manner: 

 

HGEP  = HB + 1.5L 

 

where: HB =  the height of adjacent or nearby structures, and 

L = the lesser dimension (height or projected width of  

the adjacent or nearby structures) 

 

A GEP analysis was performed for the Project heating and hot-water boilers.  The controlling 

structure for Project boilers will be the residential towers.  These structures, with a roof height of 
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184 feet above grade level, results in a GEP stack height of 460 feet above grade level.  The 

proposed boiler stacks, as mentioned earlier, were assumed to be located 3 feet above the roof of 

the residential tower for a stack top height of 187 feet.  Since the proposed Project will have 

emission points less than the formula GEP height, the SCREEN3 modeling analysis included 

building downwash.  The ISC-PRIME model also included directional dependent building 

dimensions.  These dimensions were calculated using the U.S. EPA approved Building Profile 

Input Program PRIME (BPIP-PRIME, version 04274).       

 

Table 4-8 presents the building dimensions determined for each of the proposed residential tower 

buildings that were input to the SCREEN3 model to account for building downwash and cavity 

recirculation regions.  Note that it was not necessary to include building dimensions for the 

retail/commercial areas at the project site since the U.S. EPA GEP Height for those buildings 

(with a height of 34 feet) result in a GEP stack height of 85 feet.  Thus, the boiler exhaust stacks 

would not be subject to building downwash from the retail commercial buildings on the Project 

site. 

 

4.6.3.2 Meteorological Data 
 
The simple terrain screening analysis was based on the screening meteorology programmed into 

the SCREEN3 model that examines a wide range of stability classes and wind speeds to identify 

a “worst-case” meteorological condition that results in maximum concentrations.  A total of 54 

combinations of wind speed and direction were used in the SCREEN3 model to identify the 

maximum-modeled simple terrain concentrations.  A comprehensive set of screening 

meteorological data was used in the ISC-PRIME model for modeling cavity region impacts.  The 

meteorological data set was developed from the SCREEN3 data set.  The SCREEN3 range of 

stability classes and wind speeds was utilized for each wind angle from 5-360 degrees in 5-

degree increments to develop a full set of ISC-PRIME screening meteorological data. 

 

4.6.3.3 Receptor Grids 
 

SCREEN3 Receptor Grid 

 

The SCREEN3 model was run with receptors starting 25 meters from the stack location and 

extending to a distance of 5 kilometers (km).  The model was run with the SCREEN3 automated 

distance array option that includes receptors spaced at 100 meters out to a distance of 5 km.  

When utilizing this option, SCREEN3 determines the location of the maximum-modeled 

concentration to the nearest meter.   
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ISC-PRIME Receptor Grid 

 

The ISC-PRIME model requires receptor data consisting of location coordinates. A 1-mile by 1-

mile Cartesian receptor grid (i.e., square grid) with 25 m spacing was used in the ISC-PRIME 

modeling analyses to locate the maximum-modeled cavity region concentrations.  Because the 

Project does not have any fences or other obstructions to limit public access, no fence line 

receptors were included in the receptor grid.   

 

4.6.4 Modeling Results 

 

Modeling was conducted to assess the air quality impacts of the proposed heating and hot-water 

system components of the Project and demonstrate that they would not cause or contribute to an 

exceedance of the NAAQS.  For purposes of this analysis, the overall boiler maximum modeled 

concentration was the overall maximum concentration determined at the ground-level receptor 

locations or in a building cavity region.  Table 4-9 presents the maximum modeled 1-hour unit 

concentrations for the ground-level receptors and in the cavity regions.  Detailed results from the 

SCREEN3 modeling analysis are presented in Appendix F. 

 

Using the overall maximum-modeled 1-hour unit concentration, the pollutant-specific and 

averaging period-specific concentrations were calculated.  As shown in Table 4-9, the maximum-

modeled boiler concentrations, including the background concentrations, are less than the 

NAAQS.  Background concentrations were based on the SO2, PM10/PM2.5, and NO2 monitoring 

data recorded in the surrounding area, as listed in Table 3-1.  Calculated 2015 background 

concentrations, which were presented in Section 4.4.2 were used for CO.   

 

4.6.5 Overall Project CO Results 

 

The boiler exhausts will have a common pollutant with the traffic in CO.  Thus, to determine the 

overall Project air quality concentrations for CO, the sum of the boiler CO concentrations was 

added to the CO concentrations determined in the parking garage analysis, the refined adjacent 

street traffic analysis, and the 2015 background concentration.  Summing these four CO 

concentrations yields a maximum 1-hour CO concentration of 6.2 ppm and a maximum 8-hour 

CO concentration of 4.3 ppm.  These CO concentrations are well below the 1-hour CO NAAQS 

of 35 ppm and the 8-hour CO NAAQS of 9 ppm.  Thus, the overall Project’s CO concentration 

will comply with the CO NAAQS. 
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Table 4-1:  LOS Summary for Intersections  
 
Intersection 

ID 
Intersection 

Estimated Time of Completion Year (2015) 
Peak AM Peak PM Peak Saturday 

1 High Street and Site Driveway 
(unsignalized) 

B C D 

2 Route 1 and Slater Street 
(signalized) 

B B B 

3 Route 1 and Pearl Street 
(signalized) 

C C C 

4 Route 1 and South Regent Street 
(signalized) 

B B C 

5 Route 1 and Kohls Driveway 
(signalized) 

B C C 

6 Route 1 and High Street 
(signalized) 

A B B 

7 Route 1 Northbound and I-95 
Off-Ramp (unsignalized) 

B B B 

8 Route 1 & I287 Westbound Off-
Ramp/I95 Southbound On-Ramp 
(signalized) 

D D D 

9 Route 1 and Hillside Road 
(unsignalized) 

B B C 

10 Ridge Street and High Street 
(signalized) 

B C B 

11 Grandview Avenue and High 
Street (unsignalized) 

B B B 

12 Evergreen Avenue and High 
Street (unsignalized) 

B B B 

13 Route 1 and Cedar Street 
(signalized) 

B B A 

14 Route 1 and Peck Avenue 
(signalized) 

B B C 

15 Midland Avenue and Peck 
Avenue (signalized) 

C C C 

16 Purchase Street and Hillside 
Road/Wappanoca Avenue 
(unsignalized) 

C C C 

17 Grandview Avenue and Hillside 
Road (unsignalized) 

A A A 

18 Route 1 and Purdy Avenue/Grace 
Church Street (signalized) 

B B C 

Bold values indicate intersection did not pass the LOS screening analysis.
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Table 4-2:  2015 Potential Traffic Volume Increases a 

 

ID Intersection Movement 

Peak AM Peak PM Peak Saturday 
No-Build 
Condition 

Count 

Build 
Condition 

Count 

Percent 
Increase 

No-Build 
Condition 

Count 

Build 
Condition 

Count 

Percent 
Increase 

No-Build 
Condition 

Count 

Build 
Condition 

Count 

Percent 
Increase 

1 
High Street and 
Site Driveway 

East 220 254 15% 330 366 11% 276 331 20% 
West 171 296 73% 170 294 73% 276 460 67% 
South 18 142 689% 10 246 2360% 22 275 1150% 

8 

Route 1 & I287 
WB Off-

Ramp/I95 SB On-
Ramp 

East 1,037 1,143 10% 747 845 13% 761 906 19% 
North  215 251 17% 410 452 10% 479 543 13% 

South 739 826 12% 925 1,063 15% 812 949 17% 
aFor intersections, study conditions, and peak time periods with a LOS of D or worse. 
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Table 4-3: Vehicle Speeds and Road Types 
 

 

ID Intersection Movement Type 
Speed 
(mph) 

1 
High Street and 
Site Driveway 

East Local 25 
West Local 25 
South Local 25 

8 

Route 1 & I287 
WB Off-

Ramp/I95 SB 
On-Ramp 

East Local 25 

North  Arterial 30 

South Arterial 30 
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Table 4-4: Total CO Emission Factor for Each Intersection and Linka 

 
 

ID Intersection 
Intersection 

Type 
Movement 

Free Flow CO 
Emission 

Factor (g/mi)  

Queued CO 
Emission Factor 
(g/mi) or (g/hr)b 

1 
High Street and Site 

Driveway 
Two-Way 

Stop 

East 2.90 7.09 
West 2.90 7.09 
South 2.90 7.09 

8 
Route 1 & I287 WB 

Off-Ramp/I95 SB On-
Ramp 

Signalized 
East 2.90 31.07 

North  2.83 31.42 
South 2.83 31.42 

 
aFor intersections, study conditions, and peak time periods with a LOS of D or worse and failed capture criteria 
screening. 
bTotal CO emission factor of g/mi for free flow links (includes stop sign links) and g/hr for queue links. 
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Table 4-5: Projected 2015 Peak Hour Traffic Volumes and NYSDOT Volume 
Thresholds 

 
 

ID Intersection Movement 

NYSDOT 
Volume 

Threshold  
(veh/hr) 

Projected Peak Hour Traffic Volume 
(veh/hr) 

Peak AM Peak PM 
Peak 

Saturday 

1 
High Street and Site 

Driveway 

East 7,795 254 366 331 
West 7,795 296 294 460 
South 7,795 142 246 275 

8 
Route 1 & I287 

WB Off-Ramp/I95 
SB On-Ramp 

East 4,000 1,143 845 906 

North  4,000 251 452 543 
South 4,000 826 1,063 949 
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Table 4-6: Projected 2015 Peak Traffic Volumes Entering and Exiting the Parking 
Facilities 

 

Parking Facility 
Peak AM Peak PM Peak Saturday 

Entering Exiting Total Entering Exiting Total Entering Exiting Total 
Main 3-level 

Garage(a) 
369 290 659 520 702 1,222 781 694 1,475 

(a) All Project traffic was conservatively assumed to utilize the main 3-level underground parking deck during 
the peak time periods. 

Bold value represents the maximum traffic volume used in the parking facilities’ analyses. 
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Table 4-7: Parking Facility Maximum CO Concentrations 
 
 

Source CO Concentration (ppm) 
1-Hour CO Concentration (ppm) 

Project Parking Garage (mechanically 
ventilated) 

2.9 

Adjacent Street Traffic (CAL3QHC) 1.0 
Calculated 2015 Background 2.3 
Garage Totala 6.2 
NAAQS 35.0 

8-Hour CO Concentration (ppm) 
Project Parking Garage (mechanically 
ventilated) 

2.0 

Adjacent Street Traffic (CAL3QHC) 0.7 
Calculated 2015 Background 1.6 
Garage Totala 4.3 
NAAQS 9.0 

aGarage Total = Project Parking Garage (mechanically ventilated) + Adjacent Street Traffic + 2015 
Background Concentration 
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Table 4-8:  Building Dimension Information 

 

Residential 
Tower 

Number(1) 

Building Dimensions (ft) 

Height Width Length 

1 184 60 135 

2 184 73 120 

3 184 62 130 

4 184 67 140 

5 184 63 173 

 
(1) Building 1 located along High Street on top of commercial/retail. 

Building 2 located along Route 1 on top of commercial retail. 

Building 3 located along Route 1 and near S. Regent St. 

Building 4 located in center of development. 

Building 5 located on northernmost area of the property on a residential only building. 

 

  

 
.
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Table 4-9:  Heating and Hot-Water Systems Air Quality Modeling Results 
 

Fuel 

Maximum Modeled 1-
Hour Unit Concentration 

{(ug/m3)/(1 g/s)} 

Maximum Modeled Pollutant-Specific Concentrationa (ug/m3) 

CO SO2 PM10 PM2.5 NO2 

Simple 
Terrain Cavity Region 1-Hour 8-Hour 3-Hour 24-Hour Annual 24-Hour Annual 24-Hour Annual 1-Hour Annual 

Natural Gas 79.1 107.8 21.4 15.0 1.6 0.7 0.07 0.8 0.08 0.8 0.08 19.1 0.8 
Fuel Oil 79.1 107.8 9.3 6.5 0.4 0.2 0.02 2.4 0.2 2.4 0.24 27.8 1.1 

Maximum Total Boilers’ Concentration 21.4 15.0 1.6 0.7 0.07 2.4 0.2 2.4 0.24 27.8 1.1 

Background Concentration 2,645 1,852 66 39 8 47 21 31.8 12 127 47 

Total Project Concentration 2,666.4 1,866.5 67.6 39.7 8.1 49.4 21.2 34.2 12.2 154.8 48.1 

NAAQS 40,000 10,000 1,300 365 80 150 50 35 15 188 100 
aMaximum modeled pollutant-specific concentration based on the overall maximum of the modeled ground-level receptor and cavity region concentrations. 
bBackground CO concentrations represent the calculated 2015 CO background concentrations as presented in Section 4.4.  Background SO2, PM10, PM2.5, and NO2 
concentrations reflect the maximum monitored concentrations presented in Table 3-1. 
cTotal Project Concentration = Total Boilers’ Concentration + Background Concentration. 
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Figure 4-3: Free Flow Links 

Legend 

       Free Flow Link  

              Link ID Corresponds to Table C1 
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Figure 4-4: Queue Links 

Legend 

       Queue Link  

              Link ID Corresponds to Table C1 
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Figure 4-5:  Modeled Receptors 
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5.0 CONCLUSIONS AND MITIGATION 

 
An air quality assessment was prepared to evaluate the potential impacts of the Project on air 

quality, including a review of offsite street traffic emissions, parking garage traffic emissions, 

and emissions from the Project stationary sources.  The procedures used to perform this air 

quality assessment followed the methodologies approved and recommended by the U.S. EPA, 

NYSDOT, and NYSDEC.  

 

A number of potential sources of air quality emissions associated with the proposed Project have 

been reviewed to assess the potential for Project related impacts on air quality.  These possible 

sources of emissions associated with the Port Chester Gateway development included: 

 A variety of traffic scenarios, both with and without the proposed Project, and with 

various improvements to the roadway network near to the Project site; 

 Two parking garages; 

 Stationary Sources (i.e., heating boilers); and 

  Construction activities. 

 

Based upon the results of the aforementioned air quality assessments, the following conclusions 

can be made: 

 

 Traffic associated with the Project is not expected to result in significant impacts to air 

quality in the area, based upon the number of analyses of Project related traffic data and 

the implementation of a number of roadways improvements recommended by the traffic 

engineer (i.e., TRC Engineers). 

 The results of modeling CO emissions from vehicles entering and exiting the parking 

garages, combined with the emissions from adjacent roadway traffic is not expected to 

result in exceedances of any CO ambient air quality standards. 

 Stationary source equipment (i.e., heating boilers) associated with the Project may be 

subject to NYSDEC air permitting requirements and would not be expected to be major 

sources of emissions.  Appropriate air permits will be obtained for this equipment, which 

is expected to conform to all applicable air permitting requirements and anticipated to 

result in insignificant air quality impacts. 

 Construction activities have the potential to generate fugitive dust emissions and also 

emissions from the use of the construction equipment.  Based on low expected incidence 

of heavy construction activities, the good maintenance of the construction vehicles, and 
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the use of previously stated measures to control dust suspension, construction-related air 

quality impacts associated with the Project will be minimized to ensure the health and 

safety of the construction workers and the surrounding community. 

 

The results of the analyses and assessments indicate that the Project will not contravene or 

significantly contribute to the contravention of a NAAQS based upon a review of Project 

related traffic, construction activities, and Project related stationary air emission sources.   
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APPENDIX A 
 

CO EMISSION FACTORS FOR MICROSCALE 
ANALYSIS 



MOBILE6.2 CO Emission Factor Tables
Look Up and Calculation Program for Microscale Analysis 

Please Select

County:  Westchester Analysis Year:  2015 Road Functional Class:  17/19 Vehicle Speed:  0

NYSDOT Default Vehicle Mix?    If no, please specify and click . The sum of the vehicle mix has to be 
100% 

Yes   ok  

Veh. Type Veh. % CO
LDGV 50.28 31.11

LDGT1  7.57 25.90

LDGT2 25.19 27.73

LDGT3  8.31 28.88

LDGT4  3.84 29.38

HDGV2B  0.86 82.20

HDGV3  0.34 100.28

HDGV4  0.10 100.26

HDGV5  0.12 118.52

HDGV6  0.04 122.97

HDGV7  0.05 140.60

HDGV8A  0.07 151.30

LDDV  0.08 7.55

LDDT12  0.12 2.87

Veh. Type Veh. % CO
LDDT34  0.85 3.37

HDDV2B  0.15 2.75

HDDV3  0.11 3.39

HDDV4  0.07 4.56

HDDV5  0.10 4.16

HDDV6  0.07 5.55

HDDV7  0.12 6.85

HDDV8A  0.32 11.05

HDDV8B  0.34 8.91

HDGB  0.06 164.48

HDDBT  0.11 28.57

HDDBS  0.17 12.34

MC  0.56 206.83

Total 100.0 31.07

Project Descriptions (limited to 140 characters): 

 
 

 Please select landscape layout option for proper print. 

Last Update: Feb 19, 2009 

Local Road (0 mph - Queue)

click here to print

Page 1 of 1New York State Department of Transportation - Environmental Analysis Bureau

6/17/2010https://www.nysdot.gov/divisions/engineering/environmental-analysis/repository/mobile6/...



MOBILE6.2 CO Emission Factor Tables
Look Up and Calculation Program for Microscale Analysis 

Please Select

County:  Westchester Analysis Year:  2015 Road Functional Class:  17/19 Vehicle Speed:  5

NYSDOT Default Vehicle Mix?    If no, please specify and click . The sum of the vehicle mix has to be 
100% 

Yes   ok  

Veh. Type Veh. % CO
LDGV 50.28 6.83

LDGT1  7.57 5.86

LDGT2 25.19 6.26

LDGT3  8.31 6.52

LDGT4  3.84 6.63

HDGV2B  0.86 26.27

HDGV3  0.34 32.05

HDGV4  0.10 32.04

HDGV5  0.12 37.88

HDGV6  0.04 39.30

HDGV7  0.05 44.94

HDGV8A  0.07 48.36

LDDV  0.08 2.46

LDDT12  0.12 0.94

Veh. Type Veh. % CO
LDDT34  0.85 1.10

HDDV2B  0.15 0.90

HDDV3  0.11 1.11

HDDV4  0.07 1.49

HDDV5  0.10 1.36

HDDV6  0.07 1.81

HDDV7  0.12 2.24

HDDV8A  0.32 3.61

HDDV8B  0.34 2.91

HDGB  0.06 52.57

HDDBT  0.11 9.33

HDDBS  0.17 4.03

MC  0.56 47.66

Total 100.0 7.09

Project Descriptions (limited to 140 characters): 

 
 

 Please select landscape layout option for proper print. 

Last Update: Feb 19, 2009 

Local Road (5 mph - stop sign intersection)

click here to print

Page 1 of 1New York State Department of Transportation - Environmental Analysis Bureau

6/17/2010https://www.nysdot.gov/divisions/engineering/environmental-analysis/repository/mobile6/...



MOBILE6.2 CO Emission Factor Tables
Look Up and Calculation Program for Microscale Analysis 

Please Select

County:  Westchester Analysis Year:  2015 Road Functional Class:  17/19 Vehicle Speed:  25

NYSDOT Default Vehicle Mix?    If no, please specify and click . The sum of the vehicle mix has to be 
100% 

Yes   ok  

Veh. Type Veh. % CO
LDGV 50.28 2.91

LDGT1  7.57 2.55

LDGT2 25.19 2.74

LDGT3  8.31 2.85

LDGT4  3.84 2.90

HDGV2B  0.86 7.16

HDGV3  0.34 8.73

HDGV4  0.10 8.73

HDGV5  0.12 10.32

HDGV6  0.04 10.71

HDGV7  0.05 12.25

HDGV8A  0.07 13.18

LDDV  0.08 0.73

LDDT12  0.12 0.28

Veh. Type Veh. % CO
LDDT34  0.85 0.33

HDDV2B  0.15 0.27

HDDV3  0.11 0.33

HDDV4  0.07 0.44

HDDV5  0.10 0.40

HDDV6  0.07 0.54

HDDV7  0.12 0.66

HDDV8A  0.32 1.07

HDDV8B  0.34 0.86

HDGB  0.06 14.33

HDDBT  0.11 2.77

HDDBS  0.17 1.20

MC  0.56 8.91

Total 100.0 2.90

Project Descriptions (limited to 140 characters): 

 
 

 Please select landscape layout option for proper print. 

Last Update: Feb 19, 2009 

Local Road (25 mph)

click here to print

Page 1 of 1New York State Department of Transportation - Environmental Analysis Bureau

6/17/2010https://www.nysdot.gov/divisions/engineering/environmental-analysis/repository/mobile6/...



MOBILE6.2 CO Emission Factor Tables
Look Up and Calculation Program for Microscale Analysis 

Please Select

County:  Westchester Analysis Year:  2015 Road Functional Class:  14/16 Vehicle Speed:  0

NYSDOT Default Vehicle Mix?    If no, please specify and click . The sum of the vehicle mix has to be 
100% 

Yes   ok  

Veh. Type Veh. % CO
LDGV 49.89 31.11

LDGT1  7.50 25.90

LDGT2 24.98 27.73

LDGT3  7.87 28.88

LDGT4  3.63 29.38

HDGV2B  1.23 82.20

HDGV3  0.49 100.28

HDGV4  0.14 100.26

HDGV5  0.18 118.52

HDGV6  0.06 122.97

HDGV7  0.07 140.60

HDGV8A  0.10 151.30

LDDV  0.08 7.55

LDDT12  0.12 2.87

Veh. Type Veh. % CO
LDDT34  0.80 3.37

HDDV2B  0.22 2.75

HDDV3  0.16 3.39

HDDV4  0.10 4.56

HDDV5  0.14 4.16

HDDV6  0.10 5.55

HDDV7  0.17 6.85

HDDV8A  0.46 11.05

HDDV8B  0.48 8.91

HDGB  0.08 164.48

HDDBT  0.16 28.57

HDDBS  0.24 12.34

MC  0.55 206.83

Total 100.0 31.42

Project Descriptions (limited to 140 characters): 

 
 

 Please select landscape layout option for proper print. 

Last Update: Feb 19, 2009 

Arterial Road (0 mph - Queue)

click here to print

Page 1 of 1New York State Department of Transportation - Environmental Analysis Bureau
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MOBILE6.2 CO Emission Factor Tables
Look Up and Calculation Program for Microscale Analysis 

Please Select

County:  Westchester Analysis Year:  2015 Road Functional Class:  14/16 Vehicle Speed:  30

NYSDOT Default Vehicle Mix?    If no, please specify and click . The sum of the vehicle mix has to be 
100% 

Yes   ok  

Veh. Type Veh. % CO
LDGV 49.89 2.85

LDGT1  7.50 2.50

LDGT2 24.98 2.69

LDGT3  7.87 2.79

LDGT4  3.63 2.84

HDGV2B  1.23 5.94

HDGV3  0.49 7.24

HDGV4  0.14 7.24

HDGV5  0.18 8.56

HDGV6  0.06 8.88

HDGV7  0.07 10.15

HDGV8A  0.10 10.93

LDDV  0.08 0.61

LDDT12  0.12 0.23

Veh. Type Veh. % CO
LDDT34  0.80 0.27

HDDV2B  0.22 0.22

HDDV3  0.16 0.27

HDDV4  0.10 0.37

HDDV5  0.14 0.33

HDDV6  0.10 0.45

HDDV7  0.17 0.55

HDDV8A  0.46 0.89

HDDV8B  0.48 0.71

HDGB  0.08 11.88

HDDBT  0.16 2.29

HDDBS  0.24 0.99

MC  0.55 7.27

Total 100.0 2.83

Project Descriptions (limited to 140 characters): 

 
 

 Please select landscape layout option for proper print. 

Last Update: Feb 19, 2009 

Arterial Road (30 mph)

click here to print

Page 1 of 1New York State Department of Transportation - Environmental Analysis Bureau
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APPENDIX B 
 

PARKING LOT CALCULATIONS 



Port Chester Gateway Parking Garage (2015)
Multiple Level Garage CO Concentration Calculation
Mechanically Ventilated Underground Garage
Assumptions and Variable Inputs

1) The undeground three level parking garage is closed (mechanically ventilated).
2) Determined maximum 2015 Peak traffic entrances and exits for the garage.

Entrances Exits Total
781 694 1475

3) Assumed vehicles entering and exiting the garage would travel at five (5) mph throughout the garage.
4) Entrance and exit CO emission factors calculated using LDGV, LDGT1, LDGT2, LDGT3, LDGT4, LDDV, LDDT12, 
    LDDT34, and MC at 5 mph for Westchester County in 2015.  Vehicle distribution for all other types of vehicles
    added to MC, which has the highest CO emission factor for the vehicles types anticipated in the parking area.  Westchester County
    vehicle mix distribution for Urban Collector and Local Roads used in the analysis. 

Cold Starts - Based on NYSDOT CMAQ Tables

LDGV LDGT1 LDGT2 LDGT3 LDGT4 LDDV LDDT12 LDDT34 MC
Distribution (%) 50.28 7.57 25.19 8.31 3.84 0.08 0.12 0.85 3.76
CO Emission Factor (g/mi) 12.98 10.80 11.64 11.51 11.78 3.14 1.12 1.26 51.68

6.53 0.82 2.93 0.96 0.45 0.00 0.00 0.01 1.94

Total Cold Start 5 mph CO Emission Factor = 13.64 g/mi

Hot Starts - Based on NYSDOT Project-level Microscale Analysis Tables

LDGV LDGT1 LDGT2 LDGT3 LDGT4 LDDV LDDT12 LDDT34 MC
Distribution (%) 50.28 7.57 25.19 8.31 3.84 0.08 0.12 0.85 3.76
CO Emission Factor (g/hr) 6.83 5.86 6.26 6.52 6.63 2.46 0.94 1.10 47.66

3.43 0.44 1.58 0.54 0.25 0.00 0.00 0.01 1.79

Total Hot Start 5 mph CO Emission Factor = 8.06 g/mi

5) Cold idling vehicle emission rate calculated using same same vehicle distribution for 0 mph for Westchester Co. in 2015.  Emission rates obtained from
     NYSDOT CMAQ Tables.

LDGV LDGT1 LDGT2 LDGT3 LDGT4 LDDV LDDT12 LDDT34 MC
Distribution (%) 50.28 7.57 25.19 8.31 3.84 0.08 0.12 0.85 3.76
CO Emission Factor (g/hr) 47.10 38.75 41.73 41.90 42.82 9.25 3.33 3.75 216.83

23.68 2.93 10.51 3.48 1.64 0.01 0.00 0.03 8.15

Total Cold Start Idling CO Emission Factor = 50.45 g/hr

6) Parking garage area per level: Area = 234,000 ft2

21,740 m2

7) Assumed distance travelled before finding a parking space or exiting garage level = 643 ft
    (Equivalent to 1/2*Width+2/3*Length consistent with CEQR guidance)

8) Assumed all vehicles entering and exiting the garage travelled and idled on each parking level.
9) Conversion of 1-hour CO concentration to a 8-hour concentration used 0.7 meteorological persistence factor.
10) The distance to the nearest sidewalk from a mechanical vent was estimated to be 50 ft. 
  



Port Chester Gateway Parking Garage (2015)
Multiple Level Garage CO Concentration Calculation
Mechanically Ventilated Underground Garage
CO Emission Rate Calculation

2015 Peak Hour

Number of Vehicle Entrances: 781 veh/hr
Number of Vehicle Exits: 694 veh/hr
Cold Start Idle CO Emission Rate: 50.45 g/hr
Cold Start 5 mph CO Emission Rate: 13.64 g/mi
Hot Start 5 mph CO Emission Rate: 8.06 g/mi
Total Idle Time: 3 min
Total Distance Travelled: 1,928 ft

0.365 mi Distance Travelled per Level: 643 ft
Number of Parking Levels: 3 levels

Q T  = (Q in + Q out + Q idle )

where: QT is the total CO emission rate in parking garage (g/sec)

Qin is the CO emission rate for the traffic entering the garage (g/sec)

Qout is the CO emission rate for the traffic exiting the garage (g/sec)

Qidle is the CO emission rate for the idling traffic before exiting the garage (g/sec)

Qin = (hot start 5 mph CO emission rate)(total distance travelled)(number of vehicles entering garage)(hour to seconds conversion)

Qout = (cold start 5 mph CO emission rate)(total distance travelled)(number of vehicles exiting garage)(hour to seconds conversion)

Qidle = (cold start idle CO emission rate)(idle time)(number of vehicles entering and exiting garage)(hour to seconds conversion)

Qin = (8.06 g/mi)(0.365 mi)(781 veh/hr)(1 hr/3600 sec) =  0.64 g/sec

Qout = (13.64 g/mi)(0.365 mi)(694 veh/hr)(1 hr/3600 sec) =  0.96 g/sec

Qidle = (50.45 g/hr)(3 min/60 min)(1475 veh)(1 hr/3600 sec) = 1.03 g/sec

QT = (0.64 g/sec+0.96 g/sec+1.03 g/sec) = 2.63 g/sec



Port Chester Gateway Parking Garage (2015)
Multiple Level Garage CO Concentration Calculation
Mechanically Ventilated Underground Garage
CO Concentration in Garage Calculation

2015 Peak Hour

Total CO emission rate in parking garage: 2.63 g/sec

Area of parking garage per level: 234,000 ft2

Number of parking levels: 3

Total area of parking garage: 702,000 ft2

According to the New York State building code, the minimum ventilation rate for a mechanically ventilated parking garage is 1.5 cubic foot per

minute (ft3/min) per gross square feet of parking area (NYSMC).  Applied this minimum ventilation rate to the subject parking garage
Conservatively assumed that the gross parking area was equivalent to the total area of the parking garage.

Calculate the 1- hour CO concentration in the garage area:

X = 0.873 * Q T * [1,000 / (A T * 0.000472*1.5)]

where: X is the CO concentration (g/m3)
QT is the total CO emission rate in parking garage (g/sec)

AT is the total area of the parking garage (ft2)

X = 0.873*(2.63g/sec)*[1,000/(702,000 ft2*0.000472*1.5)] = 4.62 ppm

Convert concentration from ppm to g/m3:

(4.62 ppm)*(1,150 μg/m3 / ppm)*(1E-06 g/μg) = 5.32E-03 g/m3



Port Chester Gateway Parking Garage (2015)
Multiple Level Garage CO Concentration Calculation
Mechanically Ventilated Portion
CO 1-Hour & 8-Hour Ambient Concentration Calculations

1-Hour CO concentration in parking garage: 5.32E-03 g/m3

Total CO emission rate in parking garage: 2.63 g/sec
Number of exhaust vents: 2
Height of exhaust vent above local grade: 5.0 ft

1.5 m
Height of nearest sidewalk receptor above local grade: 5.0 ft

1.5 m
Distance from the sidewalk receptor to exhaust vent: 50.0 ft

15.2 m
8-Hour Meteorological Persistence Factor: 0.7

Calculate the intial horizontal and vertical distributions:

X(0) = Q T / [π * σ y (0) * σ z (0)]

where: X(0) is the CO concentration in the parking garage (g/m3)
QT is the total CO emission rate in parking garage per vent (g/sec)
π is an emperical constant (3.14159)
σy(0) is the initial horizontal distribution (m)
σz(0) is the initial vertical distribution (m)

Assume σz = σy and solve for σy:

σ y (0) 2  = Q T  / [x(0) * π]

σy(0)2 = 2.63 g/sec / [(5.32E-03 g/m3/2 vents) * 3.14159] = 78.79 m2

Therefore, σy(0) = 8.88 m

Calculate the horizontal and vertical distributions:

σy(distance) = 0.16 * distance to receptor (m) + σy(0)
σz(distance) = 0.14 * distance to receptor (m) + σz(0)

The horizontal and vertical distributions for the sidewalk are:

σy(15.2 m) = 0.16 * 15.2 m + 8.88 m = 11.31 m
σz(15.2 m) = 0.14 * 15.2 m + 8.88 m = 11.01 m



Port Chester Gateway Parking Garage (2015)
Multiple Level Garage CO Concentration Calculation
Mechanically Ventilated Portion
CO 1-Hour & 8-Hour Ambient Concentration Calculations (Page 2)

Calculate the 1- hour CO concentration at the chosen distance (i.e., receptor):

X(distance) = {Q T * exp[-0.5 * ((H / σz(distance))2]} /  [π * σ y (distance) * σ z (distance)]

where: X(distance) is the CO concentration at the chosen distance (g/m3)
QT is the total CO emission rate in parking garage per vent(g/sec)
H is the difference between the exhaust vent height and the receptor height (m)
σz(distance) is the vertical distribution at the distance chosen (m)
π is an emperical constant (3.14159)
σy(distance) is the horizontal distribution at the distance chosen (m)

The 1-hour CO concentration at the sidewalk:

X = {2.63 g/sec * exp[-0.5 *( (1.5 m - 1.5 m) / (11.01 m))2]} / [3.14159 *11.31 m * 11.01 m] = 3.36E-03 g/m3

Converting to ppm: (3.36E-03 g/m3)(1 ppm CO/1150 ug/m3 CO)(1E+06 ug/g) = 2.9 ppm

Calculate the 8-hour CO concentration: (2.9 ppm)(0.7) = 2.0 ppm



MOBILE6.2 CO Emission Factor Tables
Look Up and Calculation Program for Microscale Analysis 

Please Select

County:  Westchester Analysis Year:  2015 Road Functional Class:  17/19 Vehicle Speed:  5

NYSDOT Default Vehicle Mix?    If no, please specify and click . The sum of the vehicle mix has to be 
100% 

Yes   ok  

Veh. Type Veh. % CO
LDGV 50.28 6.83

LDGT1  7.57 5.86

LDGT2 25.19 6.26

LDGT3  8.31 6.52

LDGT4  3.84 6.63

HDGV2B  0.86 26.27

HDGV3  0.34 32.05

HDGV4  0.10 32.04

HDGV5  0.12 37.88

HDGV6  0.04 39.30

HDGV7  0.05 44.94

HDGV8A  0.07 48.36

LDDV  0.08 2.46

LDDT12  0.12 0.94

Veh. Type Veh. % CO
LDDT34  0.85 1.10

HDDV2B  0.15 0.90

HDDV3  0.11 1.11

HDDV4  0.07 1.49

HDDV5  0.10 1.36

HDDV6  0.07 1.81

HDDV7  0.12 2.24

HDDV8A  0.32 3.61

HDDV8B  0.34 2.91

HDGB  0.06 52.57

HDDBT  0.11 9.33

HDDBS  0.17 4.03

MC  0.56 47.66

Total 100.0 7.09

Project Descriptions (limited to 140 characters): 
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MOBILE6 General Fleet Emission Factor Look Up and Calculation Program

Westchester County

 Select a County Select an Analysis Year:  2015 Select a Road Functional Class:  17/19

NYSDOT Default Vehicle Mix?    If no, please specify. The sum of the vehicle mix has to be 100% Yes

Veh. Type Veh. % VOC NOx CO
LDGV 50.28 0.87 0.47 12.98

LDGT1  7.57 0.57 0.29 10.80

LDGT2 25.19 0.59 0.35 11.64

LDGT3  8.31 0.64 0.40 11.51

LDGT4  3.84 0.66 0.49 11.78

HDGV2B  0.86 1.39 0.61 26.82

HDGV3  0.34 1.91 0.93 32.72

HDGV4  0.10 2.25 0.96 32.72

HDGV5  0.12 4.55 1.64 38.68

HDGV6  0.04 8.27 2.69 40.13

HDGV7  0.05 9.87 3.51 45.88

HDGV8A  0.07 12.04 4.25 49.37

LDDV  0.08 0.85 1.09 3.14

LDDT12  0.12 0.22 0.22 1.12

Veh. Type Veh. % VOC NOx CO
LDDT34  0.85 0.27 0.43 1.26

HDDV2B  0.15 0.32 1.32 0.90

HDDV3  0.11 0.37 1.62 1.11

HDDV4  0.07 0.44 2.15 1.49

HDDV5  0.10 0.47 2.04 1.36

HDDV6  0.07 0.61 2.85 1.81

HDDV7  0.12 0.76 3.78 2.24

HDDV8A  0.32 0.89 5.69 3.61

HDDV8B  0.34 0.92 5.27 2.91

HDGB  0.06 9.88 4.77 53.67

HDDBT  0.11 1.28 12.84 9.33

HDDBS  0.17 1.12 7.89 4.03

MC  0.56 7.40 0.91 51.68

Total 100.0 0.813 0.506 12.563

Total Emissions (kg)
Speed VMT VOC NOx CO

Enter vehicle speeds (mi/hr) and VMT (mi), then click   ok  5

Project Descriptions (limited to 140 characters): 
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Parking Garage Analysis - Cold Engine at  5 mph
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MOBILE6 General Fleet Emission Factor Look Up and Calculation Program

Westchester County

 Select a County Select an Analysis Year:  2015 Select a Road Functional Class:  17/19

NYSDOT Default Vehicle Mix?    If no, please specify. The sum of the vehicle mix has to be 100% Yes

Veh. Type Veh. % VOC NOx CO
LDGV 50.28 5.93 1.40 47.10

LDGT1  7.57 3.70 0.85 38.75

LDGT2 25.19 3.78 1.00 41.73

LDGT3  8.31 4.05 1.15 41.90

LDGT4  3.84 4.10 1.42 42.82

HDGV2B  0.86 8.03 1.50 83.93

HDGV3  0.34 11.43 2.28 102.40

HDGV4  0.10 12.78 2.35 102.38

HDGV5  0.12 26.20 4.00 121.02

HDGV6  0.04 47.47 6.55 125.55

HDGV7  0.05 56.43 8.55 143.55

HDGV8A  0.07 68.43 10.35 154.48

LDDV  0.08 2.35 3.03 9.25

LDDT12  0.12 0.60 0.60 3.33

Veh. Type Veh. % VOC NOx CO
LDDT34  0.85 0.75 1.17 3.75

HDDV2B  0.15 0.90 3.68 2.75

HDDV3  0.11 1.05 4.50 3.40

HDDV4  0.07 1.25 6.00 4.55

HDDV5  0.10 1.35 5.68 4.15

HDDV6  0.07 1.72 7.93 5.55

HDDV7  0.12 2.18 10.53 6.85

HDDV8A  0.32 2.53 15.70 11.05

HDDV8B  0.34 2.63 14.55 8.92

HDGB  0.06 66.13 11.63 167.95

HDDBT  0.11 3.63 35.78 28.58

HDDBS  0.17 3.18 22.00 12.35

MC  0.56 27.15 2.43 216.83

Total 100.0 5.187 1.461 45.303

Total Emissions (kg)
Speed VMT VOC NOx CO

Enter vehicle speeds (mi/hr) and VMT (mi), then click   ok  0

Project Descriptions (limited to 140 characters): 
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Port Chester Gateway Mixed-Use Project
Westchester County, New York
2015 Background CO Concentration Calculations

Year

Averaging 

Time3

Background CO 
Concentration    

(ppm)
1-Hour 2.70
8-Hour 1.90
1-Hour 2.30
8-Hour 1.61

1  Based upon Table 8 from Chapter 1.1 of the NYSDOT Environmental Procedures Manual 
2  Based upon Year 2007 Background CO Concentrations and the rollback method described in  Chapter 1.1 of the NYSDOT
   Environmental Procedures Manual
3  8-Hour concentrations developed by multiplying 1-Hour concentrations by the 8-hour persistance factor of 0.70 for Westchester County

2015 Background CO Concentration Calculation
1-Hour Averaging Time

Cfuture=Cbase * (0.2 + ((EFfuture * G)/EFbase) * 0.8)

where:   Cfuture = 2.30 2015 background CO concentration (ppm)

Cbase = 2.70 2007 background CO concentration (ppm)

EFfuture = 2.90 2015 CO emission factor (grams/mi)*

EFbase = 4.26 2007 CO emission factor (grams/mi)*

G = 1.2 Ratio of Year 2015 traffic volume to Year 2007 traffic volume

4 Determined using the NYSDOT's CO Emission Factor Table EF1 for an average vehicle speed of 25 mph and urban collector/local roadway type.

G = 1 + (GR/100) * N

where: GR = 2.50 Growth rate (%)
N = 8 Number of years from 2007 to 2015

20071

20152



MOBILE6.2 CO Emission Factor Tables
Look Up and Calculation Program for Microscale Analysis 

Please Select

County:  Westchester Analysis Year:  2007 Road Functional Class:  17/19 Vehicle Speed:  25

NYSDOT Default Vehicle Mix?    If no, please specify and click . The sum of the vehicle mix has to be 
100% 

Yes   ok  

Veh. Type Veh. % CO
LDGV 50.28 4.03

LDGT1  7.57 3.74

LDGT2 25.19 4.04

LDGT3  8.31 4.18

LDGT4  3.84 4.23

HDGV2B  0.86 8.20

HDGV3  0.34 12.66

HDGV4  0.10 12.63

HDGV5  0.12 25.29

HDGV6  0.04 53.23

HDGV7  0.05 70.20

HDGV8A  0.07 87.98

LDDV  0.08 0.88

LDDT12  0.12 0.49

Veh. Type Veh. % CO
LDDT34  0.85 0.64

HDDV2B  0.15 1.08

HDDV3  0.11 1.27

HDDV4  0.07 1.44

HDDV5  0.10 1.63

HDDV6  0.07 1.77

HDDV7  0.12 2.17

HDDV8A  0.32 3.71

HDDV8B  0.34 3.91

HDGB  0.06 70.05

HDDBT  0.11 6.75

HDDBS  0.17 2.54

MC  0.56 8.91

Total 100.0 4.26

Project Descriptions (limited to 140 characters): 
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MOBILE6.2 CO Emission Factor Tables
Look Up and Calculation Program for Microscale Analysis 

Please Select

County:  Westchester Analysis Year:  2015 Road Functional Class:  17/19 Vehicle Speed:  25

NYSDOT Default Vehicle Mix?    If no, please specify and click . The sum of the vehicle mix has to be 
100% 

Yes   ok  

Veh. Type Veh. % CO
LDGV 50.28 2.91

LDGT1  7.57 2.55

LDGT2 25.19 2.74

LDGT3  8.31 2.85

LDGT4  3.84 2.90

HDGV2B  0.86 7.16

HDGV3  0.34 8.73

HDGV4  0.10 8.73

HDGV5  0.12 10.32

HDGV6  0.04 10.71

HDGV7  0.05 12.25

HDGV8A  0.07 13.18

LDDV  0.08 0.73

LDDT12  0.12 0.28

Veh. Type Veh. % CO
LDDT34  0.85 0.33

HDDV2B  0.15 0.27

HDDV3  0.11 0.33

HDDV4  0.07 0.44

HDDV5  0.10 0.40

HDDV6  0.07 0.54

HDDV7  0.12 0.66

HDDV8A  0.32 1.07

HDDV8B  0.34 0.86

HDGB  0.06 14.33

HDDBT  0.11 2.77

HDDBS  0.17 1.20

MC  0.56 8.91

Total 100.0 2.90

Project Descriptions (limited to 140 characters): 

 
 

 Please select landscape layout option for proper print. 

Last Update: Feb 19, 2009 

2015 CO Emissions for Background CO Calculation

click here to print

Page 1 of 1New York State Department of Transportation - Environmental Analysis Bureau

5/19/2010https://www.nysdot.gov/divisions/engineering/environmental-analysis/repository/mobile6/...



 

APPENDIX C 
 

CAL3QHC MODELED INPUTS AND EMISSIONS 
 







MOBILE6.2 CO Emission Factor Tables
Look Up and Calculation Program for Microscale Analysis 

Please Select

County:  Westchester Analysis Year:  2015 Road Functional Class:  17/19 Vehicle Speed:  0

NYSDOT Default Vehicle Mix?    If no, please specify and click . The sum of the vehicle mix has to be 
100% 

Yes   ok  

Veh. Type Veh. % CO
LDGV 50.28 31.11

LDGT1  7.57 25.90

LDGT2 25.19 27.73

LDGT3  8.31 28.88

LDGT4  3.84 29.38

HDGV2B  0.86 82.20

HDGV3  0.34 100.28

HDGV4  0.10 100.26

HDGV5  0.12 118.52

HDGV6  0.04 122.97

HDGV7  0.05 140.60

HDGV8A  0.07 151.30

LDDV  0.08 7.55

LDDT12  0.12 2.87

Veh. Type Veh. % CO
LDDT34  0.85 3.37

HDDV2B  0.15 2.75

HDDV3  0.11 3.39

HDDV4  0.07 4.56

HDDV5  0.10 4.16

HDDV6  0.07 5.55

HDDV7  0.12 6.85

HDDV8A  0.32 11.05

HDDV8B  0.34 8.91

HDGB  0.06 164.48

HDDBT  0.11 28.57

HDDBS  0.17 12.34

MC  0.56 206.83

Total 100.0 31.07

Project Descriptions (limited to 140 characters): 
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MOBILE6.2 CO Emission Factor Tables
Look Up and Calculation Program for Microscale Analysis 

Please Select

County:  Westchester Analysis Year:  2015 Road Functional Class:  14/16 Vehicle Speed:  0

NYSDOT Default Vehicle Mix?    If no, please specify and click . The sum of the vehicle mix has to be 
100% 

Yes   ok  

Veh. Type Veh. % CO
LDGV 49.89 31.11

LDGT1  7.50 25.90

LDGT2 24.98 27.73

LDGT3  7.87 28.88

LDGT4  3.63 29.38

HDGV2B  1.23 82.20

HDGV3  0.49 100.28

HDGV4  0.14 100.26

HDGV5  0.18 118.52

HDGV6  0.06 122.97

HDGV7  0.07 140.60

HDGV8A  0.10 151.30

LDDV  0.08 7.55

LDDT12  0.12 2.87

Veh. Type Veh. % CO
LDDT34  0.80 3.37

HDDV2B  0.22 2.75

HDDV3  0.16 3.39

HDDV4  0.10 4.56

HDDV5  0.14 4.16

HDDV6  0.10 5.55

HDDV7  0.17 6.85

HDDV8A  0.46 11.05

HDDV8B  0.48 8.91

HDGB  0.08 164.48

HDDBT  0.16 28.57

HDDBS  0.24 12.34

MC  0.55 206.83

Total 100.0 31.42

Project Descriptions (limited to 140 characters): 
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MOBILE6.2 CO Emission Factor Tables
Look Up and Calculation Program for Microscale Analysis 

Please Select

County:  Westchester Analysis Year:  2015 Road Functional Class:  17/19 Vehicle Speed:  5

NYSDOT Default Vehicle Mix?    If no, please specify and click . The sum of the vehicle mix has to be 
100% 

Yes   ok  

Veh. Type Veh. % CO
LDGV 50.28 6.83

LDGT1  7.57 5.86

LDGT2 25.19 6.26

LDGT3  8.31 6.52

LDGT4  3.84 6.63

HDGV2B  0.86 26.27

HDGV3  0.34 32.05

HDGV4  0.10 32.04

HDGV5  0.12 37.88

HDGV6  0.04 39.30

HDGV7  0.05 44.94

HDGV8A  0.07 48.36

LDDV  0.08 2.46

LDDT12  0.12 0.94

Veh. Type Veh. % CO
LDDT34  0.85 1.10

HDDV2B  0.15 0.90

HDDV3  0.11 1.11

HDDV4  0.07 1.49

HDDV5  0.10 1.36

HDDV6  0.07 1.81

HDDV7  0.12 2.24

HDDV8A  0.32 3.61

HDDV8B  0.34 2.91

HDGB  0.06 52.57

HDDBT  0.11 9.33

HDDBS  0.17 4.03

MC  0.56 47.66

Total 100.0 7.09

Project Descriptions (limited to 140 characters): 
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MOBILE6.2 CO Emission Factor Tables
Look Up and Calculation Program for Microscale Analysis 

Please Select

County:  Westchester Analysis Year:  2015 Road Functional Class:  17/19 Vehicle Speed:  15

NYSDOT Default Vehicle Mix?    If no, please specify and click . The sum of the vehicle mix has to be 
100% 

Yes   ok  

Veh. Type Veh. % CO
LDGV 50.28 3.49

LDGT1  7.57 3.06

LDGT2 25.19 3.28

LDGT3  8.31 3.41

LDGT4  3.84 3.47

HDGV2B  0.86 12.29

HDGV3  0.34 14.99

HDGV4  0.10 14.99

HDGV5  0.12 17.72

HDGV6  0.04 18.38

HDGV7  0.05 21.02

HDGV8A  0.07 22.61

LDDV  0.08 1.23

LDDT12  0.12 0.47

Veh. Type Veh. % CO
LDDT34  0.85 0.55

HDDV2B  0.15 0.45

HDDV3  0.11 0.55

HDDV4  0.07 0.74

HDDV5  0.10 0.68

HDDV6  0.07 0.90

HDDV7  0.12 1.11

HDDV8A  0.32 1.80

HDDV8B  0.34 1.45

HDGB  0.06 24.58

HDDBT  0.11 4.64

HDDBS  0.17 2.00

MC  0.56 14.87

Total 100.0 3.58

Project Descriptions (limited to 140 characters): 
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MOBILE6.2 CO Emission Factor Tables
Look Up and Calculation Program for Microscale Analysis 

Please Select

County:  Westchester Analysis Year:  2015 Road Functional Class:  17/19 Vehicle Speed:  25

NYSDOT Default Vehicle Mix?    If no, please specify and click . The sum of the vehicle mix has to be 
100% 

Yes   ok  

Veh. Type Veh. % CO
LDGV 50.28 2.91

LDGT1  7.57 2.55

LDGT2 25.19 2.74

LDGT3  8.31 2.85

LDGT4  3.84 2.90

HDGV2B  0.86 7.16

HDGV3  0.34 8.73

HDGV4  0.10 8.73

HDGV5  0.12 10.32

HDGV6  0.04 10.71

HDGV7  0.05 12.25

HDGV8A  0.07 13.18

LDDV  0.08 0.73

LDDT12  0.12 0.28

Veh. Type Veh. % CO
LDDT34  0.85 0.33

HDDV2B  0.15 0.27

HDDV3  0.11 0.33

HDDV4  0.07 0.44

HDDV5  0.10 0.40

HDDV6  0.07 0.54

HDDV7  0.12 0.66

HDDV8A  0.32 1.07

HDDV8B  0.34 0.86

HDGB  0.06 14.33

HDDBT  0.11 2.77

HDDBS  0.17 1.20

MC  0.56 8.91

Total 100.0 2.90

Project Descriptions (limited to 140 characters): 
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MOBILE6.2 CO Emission Factor Tables
Look Up and Calculation Program for Microscale Analysis 

Please Select

County:  Westchester Analysis Year:  2015 Road Functional Class:  14/16 Vehicle Speed:  30

NYSDOT Default Vehicle Mix?    If no, please specify and click . The sum of the vehicle mix has to be 
100% 

Yes   ok  

Veh. Type Veh. % CO
LDGV 49.89 2.85

LDGT1  7.50 2.50

LDGT2 24.98 2.69

LDGT3  7.87 2.79

LDGT4  3.63 2.84

HDGV2B  1.23 5.94

HDGV3  0.49 7.24

HDGV4  0.14 7.24

HDGV5  0.18 8.56

HDGV6  0.06 8.88

HDGV7  0.07 10.15

HDGV8A  0.10 10.93

LDDV  0.08 0.61

LDDT12  0.12 0.23

Veh. Type Veh. % CO
LDDT34  0.80 0.27

HDDV2B  0.22 0.22

HDDV3  0.16 0.27

HDDV4  0.10 0.37

HDDV5  0.14 0.33

HDDV6  0.10 0.45

HDDV7  0.17 0.55

HDDV8A  0.46 0.89

HDDV8B  0.48 0.71

HDGB  0.08 11.88

HDDBT  0.16 2.29

HDDBS  0.24 0.99

MC  0.55 7.27

Total 100.0 2.83

Project Descriptions (limited to 140 characters): 
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APPENDIX E 
 

HEAT AND HOT WATER SYSTEM EMISSION 
RATES CALCULATIONS 



Port Chester Gateway Mixed-Use Development
Potential Building Heat Input Requirements 

Natural Gas = 1,020 Btu/SCF
Fuel Oil = 140,000 Btu/gal

Building Number

Gross Buildable 
Area

Residential
(MMSF)

Gross Buildable 
Area

Commerical/Retail
(MMSF)

Bulding 1 0.122 0.185
Building 2 0.116 0.032
Building 3 0.215 0.000
Building 4 0.127 0.037
Building 5 0.325 0.000

Building Activity

Energy Usage(1)

(1000 btu/ft2/yr of 
space)

Residential 68.4
Retail 77.7

Commercial 95.4
1) Source - Table C10 of the 2003 Commercial Buildings Energy Consumption Survey - Energy Information Administration.

   and Table US1 of the 2005 Residential Energy Consumption Survey - Energy Information Administration.

Building Number

Energy Usage(1)

(1000 btu/ft2/yr of 
space)

Potential Annual 
Natural Gas 

Consumption
(scf)

Potential Annual 
Fuel Oil 

Consumption
(gal)

Potential Annual 
Heat Input
(MMBtu/Yr)

Hourly Heat 

Input(2)

(MMBtu/hr)

Potential Hourly 
Heat Input(3)

(MMBtu/hr)

Percentage of 
Project Total 

Heat Input 
Requirement

Bulding 1 78.86 23,724,203 172,848 24,199 2.76 5.52 28.90%
Building 2 72.18 10,523,505 76,671 10,734 1.23 2.45 12.82%
Building 3 68.40 14,449,701 105,276 14,739 1.68 3.36 17.60%
Building 4 72.28 11,578,595 84,358 11,810 1.35 2.70 14.11%
Building 5 68.40 21,801,293 158,838 22,237 2.54 5.08 26.56%

TOTAL - 82,077,297 597,992 83,719 9.56 19.11 100.00%

Notes:

1) Scaled according to distribution of commercial/residential/retail uses per building.

2) Assumes potential annual heat input occurs for 8,760 hours per year.

3) The potential short-term hourly heat input was scaled up a factor of two over the hourly annual heat input due to actual operations less than

     8,760 hours per year from the facilities included in the 2003 energy survey.  The factor of two accounts for any HVAC downtime

     represented in the potential annual heat input requirements. 

Assumptions



Port Chester Gateway Mixed-Use Development
Potential Building Emissions Calculations (Natural Gas and/or Distillate Oil Combustion)
Based on the USEPA's AP-42 Document - Section 1.3, "Fuel Oil Combustion" (September 1998)
and on the USEPA's AP-42 Document - Section 1.4, "Natural Gas Combustion" (July 1998)

Natural Gas = 1,020 Btu/SCF
Gas Sulfur Content = 2.5 gr/100 scf

No. 2 Fuel Oil = 140,000 Btu/Gal
Oil Sulfur Content = 0.0015 %
Fuel Oil Density = 7.10 lbs/gal

NG or FO Operation = 8,760 hour/year

Emission Factors

lb/mmscf lb/mmBtu lb/1000 gal lb/mmBtu
VOC 5.5 0.0054 0.76 0.0054
NOx 100 0.098 20 0.143

CO 84 0.082 5 0.036

SO2
3 7.14 0.0070 0.21 0.0015

PM/PM-10/PM-2.5 7.6 0.0075 3.3 0.0236
1 Natural Gas Emission Factors obtained from USEPA's AP-42 document.  Table 1.4-1 and Table 1.4-2.
2 Fuel Oil Emission Factors obtained from USEPA's AP-42 document.  Tables 1.3-1, 1.3-2 and 1.3-3.
3 SO2 emissions based on mass balance.  

Natural Gas Emission Rates

CO

Short-Term
(lb/hr)

Annual
(tons per year)

Short-Term
(lb/hr)

Short-Term
(lb/hr)

Annual
(tons per 

year)
Short-Term

(lb/hr)

Annual
(tons per 

year)

Bulding 1 24,199 5.52 0.54 1.19 0.45 0.04 0.08 0.04 0.09
Building 2 10,734 2.45 0.24 0.53 0.20 0.02 0.04 0.02 0.04
Building 3 14,739 3.36 0.33 0.72 0.28 0.02 0.05 0.03 0.05
Building 4 11,810 2.70 0.26 0.58 0.22 0.02 0.04 0.02 0.04
Building 5 22,237 5.08 0.50 1.09 0.42 0.04 0.08 0.04 0.08

TOTAL 83,719 19.11 1.87 4.10 1.57 0.13 0.29 0.14 0.31

Fuel Oil Emission Rates
CO

Short-Term
(lb/hr)

Annual
(tons per year)

Short-Term
(lb/hr)

Short-Term
(lb/hr)

Annual
(tons per 

year)
Short-Term

(lb/hr)

Annual
(tons per 

year)

Bulding 1 24,199 5.52 0.79 1.73 0.20 0.01 0.02 0.13 0.29
Building 2 10,734 2.45 0.35 0.77 0.09 0.00 0.01 0.06 0.13
Building 3 14,739 3.36 0.48 1.05 0.12 0.01 0.01 0.08 0.17
Building 4 11,810 2.70 0.39 0.84 0.10 0.00 0.01 0.06 0.14
Building 5 22,237 5.08 0.73 1.59 0.18 0.01 0.02 0.12 0.26

TOTAL 83,719 19.11 2.73 5.98 0.68 0.03 0.06 0.45 0.99

PM/PM-10/PM-2.5

Building Number

Potential Annual 
Heat Input
(MMBtu/Yr)

Potential Hourly 
Heat Input
(MMBtu/hr)

NOX SO2 PM/PM-10/PM-2.5

Building Number

Potential Annual 
Heat Input
(MMBtu/Yr)

Potential Hourly 
Heat Input
(MMBtu/hr)

NOX SO2

Boiler Assumptions and Requirements

Pollutant
Natural Gas Emission Factors1 Fuel Oil Emission Factors2



Modeled Emission Rates Natural Gas Combustion (Metric Units)
CO

Short-Term
(grams/sec)

Annual
(grams/sec)

Short-Term
(grams/sec)

Short-Term
(grams/sec)

Annual
(grams/sec)

Short-Term
(grams/sec)

Annual
(grams/sec)

Bulding 1 0.068 0.034 0.057 0.005 0.002 0.005 0.003
Building 2 0.030 0.015 0.025 0.002 0.001 0.002 0.001
Building 3 0.042 0.021 0.035 0.003 0.001 0.003 0.002
Building 4 0.033 0.017 0.028 0.002 0.001 0.003 0.001
Building 5 0.063 0.031 0.053 0.004 0.002 0.005 0.002

TOTAL 0.236 0.118 0.198 0.017 0.008 0.018 0.009

Modeled Emission Rates Fuel Oil Combustion (Metric Units)
CO

Short-Term
(grams/sec)

Annual
(grams/sec)

Short-Term
(grams/sec)

Short-Term
(grams/sec)

Annual
(grams/sec)

Short-Term
(grams/sec)

Annual
(grams/sec)

Bulding 1 0.099 0.050 0.025 0.0011 0.0005 0.016 0.008
Building 2 0.044 0.022 0.011 0.0005 0.0002 0.007 0.004
Building 3 0.061 0.030 0.015 0.0006 0.0003 0.010 0.005
Building 4 0.049 0.024 0.012 0.0005 0.0003 0.008 0.004
Building 5 0.091 0.046 0.023 0.0010 0.0005 0.015 0.008

TOTAL 0.344 0.172 0.086 0.004 0.002 0.057 0.028

Stack Exhaust Parameters

Assumptions
Stack Height, ft = 187.00

Stack Height, m = 57.00
Stack Diameter, ft = 0.75

Stack Diameter, m = 0.23

F-Factors (wscf/mmBtu) from U.S. EPA
Oil Combustion = 10320
NG Combustion = 10610

Stack Exit Stack Exit Stack Exit Stack Exit Stack Exit Stack Exit
Flow** Flow Temperature Temperature Velocity Velocity
(SCFM) (ACFM) (F) (K) (ft/sec) (m/sec)

Bulding 1 5.52 1822 2488 250 394 93.85 28.61
Building 2 2.45 808 1104 250 394 41.63 12.69
Building 3 3.36 1110 1515 250 394 57.16 17.42
Building 4 2.70 889 1214 250 394 45.81 13.96
Building 5 5.08 1674 2286 250 394 86.25 26.29

** Stack flows based upon the U.S. EPA F-Factor for Oil combustion.

PM/PM-10/PM-2.5

Building Number

NOX SO2 PM/PM-10/PM-2.5

Building Number

Potential Hourly 
Heat Input
(MMBtu/hr)

Building Number

NOX SO2



 

APPENDIX F 
 

HEAT AND HOT WATER SYSTEM MODELING 
FILES 



bldg1.out
                                                                      06/17/10
                                                                      09:49:09
  ***  SCREEN3 MODEL RUN  ***
  *** VERSION DATED 96043 ***

 Port Chester Gateway Heating Boilers (Residential Tower 1)                     

 SIMPLE TERRAIN INPUTS:
    SOURCE TYPE            =        POINT
    EMISSION RATE (G/S)    =      1.00000    
    STACK HEIGHT (M)       =      57.0000
    STK INSIDE DIAM (M)    =        .2300
    STK EXIT VELOCITY (M/S)=      28.6100
    STK GAS EXIT TEMP (K)  =     394.3000
    AMBIENT AIR TEMP (K)   =     293.0000
    RECEPTOR HEIGHT (M)    =        .0000
    URBAN/RURAL OPTION     =        URBAN
    BUILDING HEIGHT (M)    =      56.0800
    MIN HORIZ BLDG DIM (M) =      18.2900
    MAX HORIZ BLDG DIM (M) =      41.1500

 THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
 THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.

 BUOY. FLUX =     .953 M**4/S**3;  MOM. FLUX =    8.044 M**4/S**2.

 *** FULL METEOROLOGY ***

 **********************************
 *** SCREEN AUTOMATED DISTANCES ***
 **********************************

 *** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***

   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH
 -------  ----------  ----  -----  -----  ------  ------  ------  ------  -----
     25.   .0000        0      .0     .0      .0     .00     .00     .00    NA
    100.   .0000        0      .0     .0      .0     .00     .00     .00    NA
    200.   50.40        6     1.0    1.7 10000.0   57.65   21.17   30.84    SS
    300.   47.86        6     1.0    1.7 10000.0   57.65   31.18   36.60    SS
    400.   43.22        6     1.0    1.7 10000.0   57.65   40.85   42.36    SS
    500.   38.19        6     1.0    1.7 10000.0   57.65   50.21   48.30    SS
    600.   33.12        6     1.0    1.7 10000.0   57.65   59.27   51.86    SS
    700.   29.14        6     1.0    1.7 10000.0   57.65   68.06   55.27    SS
    800.   25.93        6     1.0    1.7 10000.0   57.65   76.59   58.53    SS
    900.   23.30        6     1.0    1.7 10000.0   57.65   84.89   61.67    SS
   1000.   21.11        6     1.0    1.7 10000.0   57.65   92.97   64.69    SS
   1100.   19.26        6     1.0    1.7 10000.0   57.65  100.83   67.60    SS
   1200.   17.68        6     1.0    1.7 10000.0   57.65  108.50   70.42    SS
   1300.   16.31        6     1.0    1.7 10000.0   57.65  115.99   73.16    SS
   1400.   15.13        6     1.0    1.7 10000.0   57.65  123.30   75.81    SS
   1500.   14.09        6     1.0    1.7 10000.0   57.65  130.44   78.39    SS
   1600.   13.18        6     1.0    1.7 10000.0   57.65  137.43   80.90    SS
   1700.   12.36        6     1.0    1.7 10000.0   57.65  144.27   83.34    SS
   1800.   11.64        6     1.0    1.7 10000.0   57.65  150.97   85.73    SS
   1900.   10.99        6     1.0    1.7 10000.0   57.65  157.54   88.06    SS
   2000.   10.40        6     1.0    1.7 10000.0   57.65  163.98   90.34    SS
   2100.   9.868        6     1.0    1.7 10000.0   57.65  170.30   92.56    SS
   2200.   9.384        6     1.0    1.7 10000.0   57.65  176.50   94.75    SS
   2300.   8.943        6     1.0    1.7 10000.0   57.65  182.59   96.89    SS
   2400.   8.539        6     1.0    1.7 10000.0   57.65  188.57   98.98    SS
   2500.   8.167        6     1.0    1.7 10000.0   57.65  194.45  101.04    SS
   2600.   7.825        6     1.0    1.7 10000.0   57.65  200.24  103.06    SS
   2700.   7.509        6     1.0    1.7 10000.0   57.65  205.93  105.05    SS
   2800.   7.216        6     1.0    1.7 10000.0   57.65  211.54  107.00    SS
   2900.   6.944        6     1.0    1.7 10000.0   57.65  217.05  108.92    SS
   3000.   6.690        6     1.0    1.7 10000.0   57.65  222.49  110.81    SS
   3500.   5.648        6     1.0    1.7 10000.0   57.65  248.52  119.84    SS
   4000.   4.877        6     1.0    1.7 10000.0   57.65  272.88  128.27    SS
   4500.   4.285        6     1.0    1.7 10000.0   57.65  295.82  136.22    SS
   5000.   3.818        6     1.0    1.7 10000.0   57.65  317.54  143.74    SS

 MAXIMUM 1-HR CONCENTRATION AT OR BEYOND    25. M:
    181.   50.48        6     1.0    1.7 10000.0   57.65   19.33   29.80    SS

  DWASH=   MEANS NO CALC MADE (CONC = 0.0)
  DWASH=NO MEANS NO BUILDING DOWNWASH USED
  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB
 
 ****************************************
      *** REGULATORY (Default) ***  
     PERFORMING CAVITY CALCULATIONS 
   WITH ORIGINAL SCREEN CAVITY MODEL
           (BRODE, 1988) 

Page 1



bldg1.out
 ****************************************
 

  *** CAVITY CALCULATION - 1 ***       *** CAVITY CALCULATION - 2 ***
   CONC (UG/M**3)     =    288.9        CONC (UG/M**3)     =    650.0    
   CRIT WS @10M (M/S) =     1.00        CRIT WS @10M (M/S) =     1.00
   CRIT WS @ HS (M/S) =     1.42        CRIT WS @ HS (M/S) =     1.42
   DILUTION WS (M/S)  =     1.00        DILUTION WS (M/S)  =     1.00
   CAVITY HT (M)      =   114.80        CAVITY HT (M)      =    90.65
   CAVITY LENGTH (M)  =   114.31        CAVITY LENGTH (M)  =    36.23
   ALONGWIND DIM (M)  =    18.29        ALONGWIND DIM (M)  =    41.15
 
 ****************************************
       END OF CAVITY CALCULATIONS 
 ****************************************
 

      ***************************************
      *** SUMMARY OF SCREEN MODEL RESULTS ***
      ***************************************

  CALCULATION        MAX CONC    DIST TO   TERRAIN
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M)
 --------------    -----------   -------   -------
 SIMPLE TERRAIN      50.48          181.        0.

 BLDG. CAVITY-1      288.9          114.       --  (DIST = CAVITY LENGTH)

 BLDG. CAVITY-2      650.0           36.       --  (DIST = CAVITY LENGTH)

  

 ***************************************************
 ** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
 ***************************************************
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bldg2.out
                                                                      06/17/10
                                                                      09:49:09
  ***  SCREEN3 MODEL RUN  ***
  *** VERSION DATED 96043 ***

 Port Chester Gateway Heating Boilers (Residential Tower 2)                     

 SIMPLE TERRAIN INPUTS:
    SOURCE TYPE            =        POINT
    EMISSION RATE (G/S)    =      1.00000    
    STACK HEIGHT (M)       =      57.0000
    STK INSIDE DIAM (M)    =        .2300
    STK EXIT VELOCITY (M/S)=      12.6900
    STK GAS EXIT TEMP (K)  =     394.3000
    AMBIENT AIR TEMP (K)   =     293.0000
    RECEPTOR HEIGHT (M)    =        .0000
    URBAN/RURAL OPTION     =        URBAN
    BUILDING HEIGHT (M)    =      56.0800
    MIN HORIZ BLDG DIM (M) =      22.2500
    MAX HORIZ BLDG DIM (M) =      36.5800

 THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
 THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.

 BUOY. FLUX =     .423 M**4/S**3;  MOM. FLUX =    1.583 M**4/S**2.

 *** FULL METEOROLOGY ***

 **********************************
 *** SCREEN AUTOMATED DISTANCES ***
 **********************************

 *** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***

   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH
 -------  ----------  ----  -----  -----  ------  ------  ------  ------  -----
     25.   .0000        0      .0     .0      .0     .00     .00     .00    NA
    100.   .0000        0      .0     .0      .0     .00     .00     .00    NA
    200.   57.26        6     1.0    1.7 10000.0   57.28   21.17   32.28    SS
    300.   52.02        6     1.0    1.7 10000.0   57.28   31.18   38.50    SS
    400.   45.52        6     1.0    1.7 10000.0   57.28   40.85   44.73    SS
    500.   39.10        6     1.0    1.7 10000.0   57.28   50.21   50.31    SS
    600.   33.60        6     1.0    1.7 10000.0   57.28   59.27   53.78    SS
    700.   29.38        6     1.0    1.7 10000.0   57.28   68.06   57.11    SS
    800.   26.04        6     1.0    1.7 10000.0   57.28   76.59   60.30    SS
    900.   23.33        6     1.0    1.7 10000.0   57.28   84.89   63.37    SS
   1000.   21.09        6     1.0    1.7 10000.0   57.28   92.97   66.33    SS
   1100.   19.21        6     1.0    1.7 10000.0   57.28  100.83   69.19    SS
   1200.   17.62        6     1.0    1.7 10000.0   57.28  108.50   71.96    SS
   1300.   16.25        6     1.0    1.7 10000.0   57.28  115.99   74.65    SS
   1400.   15.06        6     1.0    1.7 10000.0   57.28  123.30   77.26    SS
   1500.   14.02        6     1.0    1.7 10000.0   57.28  130.44   79.80    SS
   1600.   13.11        6     1.0    1.7 10000.0   57.28  137.43   82.27    SS
   1700.   12.30        6     1.0    1.7 10000.0   57.28  144.27   84.68    SS
   1800.   11.57        6     1.0    1.7 10000.0   57.28  150.97   87.04    SS
   1900.   10.92        6     1.0    1.7 10000.0   57.28  157.54   89.34    SS
   2000.   10.34        6     1.0    1.7 10000.0   57.28  163.98   91.59    SS
   2100.   9.812        6     1.0    1.7 10000.0   57.28  170.30   93.79    SS
   2200.   9.331        6     1.0    1.7 10000.0   57.28  176.50   95.95    SS
   2300.   8.893        6     1.0    1.7 10000.0   57.28  182.59   98.06    SS
   2400.   8.491        6     1.0    1.7 10000.0   57.28  188.57  100.14    SS
   2500.   8.123        6     1.0    1.7 10000.0   57.28  194.45  102.17    SS
   2600.   7.783        6     1.0    1.7 10000.0   57.28  200.24  104.17    SS
   2700.   7.469        6     1.0    1.7 10000.0   57.28  205.93  106.14    SS
   2800.   7.178        6     1.0    1.7 10000.0   57.28  211.54  108.07    SS
   2900.   6.908        6     1.0    1.7 10000.0   57.28  217.05  109.98    SS
   3000.   6.656        6     1.0    1.7 10000.0   57.28  222.49  111.85    SS
   3500.   5.621        6     1.0    1.7 10000.0   57.28  248.52  120.81    SS
   4000.   4.855        6     1.0    1.7 10000.0   57.28  272.88  129.18    SS
   4500.   4.268        6     1.0    1.7 10000.0   57.28  295.82  137.07    SS
   5000.   3.803        6     1.0    1.7 10000.0   57.28  317.54  144.55    SS

 MAXIMUM 1-HR CONCENTRATION AT OR BEYOND    25. M:
    161.   58.51        6     1.0    1.7 10000.0   57.28   17.27   29.92    SS

  DWASH=   MEANS NO CALC MADE (CONC = 0.0)
  DWASH=NO MEANS NO BUILDING DOWNWASH USED
  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB
 
 ****************************************
      *** REGULATORY (Default) ***  
     PERFORMING CAVITY CALCULATIONS 
   WITH ORIGINAL SCREEN CAVITY MODEL
           (BRODE, 1988) 

Page 1



bldg2.out
 ****************************************
 

  *** CAVITY CALCULATION - 1 ***       *** CAVITY CALCULATION - 2 ***
   CONC (UG/M**3)     =    325.0        CONC (UG/M**3)     =    534.3    
   CRIT WS @10M (M/S) =     1.00        CRIT WS @10M (M/S) =     1.00
   CRIT WS @ HS (M/S) =     1.42        CRIT WS @ HS (M/S) =     1.42
   DILUTION WS (M/S)  =     1.00        DILUTION WS (M/S)  =     1.00
   CAVITY HT (M)      =   109.65        CAVITY HT (M)      =    94.51
   CAVITY LENGTH (M)  =    94.66        CAVITY LENGTH (M)  =    46.69
   ALONGWIND DIM (M)  =    22.25        ALONGWIND DIM (M)  =    36.58
 
 ****************************************
       END OF CAVITY CALCULATIONS 
 ****************************************
 

      ***************************************
      *** SUMMARY OF SCREEN MODEL RESULTS ***
      ***************************************

  CALCULATION        MAX CONC    DIST TO   TERRAIN
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M)
 --------------    -----------   -------   -------
 SIMPLE TERRAIN      58.51          161.        0.

 BLDG. CAVITY-1      325.0           95.       --  (DIST = CAVITY LENGTH)

 BLDG. CAVITY-2      534.3           47.       --  (DIST = CAVITY LENGTH)

  

 ***************************************************
 ** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
 ***************************************************
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bldg3.out
                                                                      06/17/10
                                                                      09:49:09
  ***  SCREEN3 MODEL RUN  ***
  *** VERSION DATED 96043 ***

 Port Chester Gateway Heating Boilers (Residential Tower 3)                     

 SIMPLE TERRAIN INPUTS:
    SOURCE TYPE            =        POINT
    EMISSION RATE (G/S)    =      1.00000    
    STACK HEIGHT (M)       =      57.0000
    STK INSIDE DIAM (M)    =        .2300
    STK EXIT VELOCITY (M/S)=      17.4200
    STK GAS EXIT TEMP (K)  =     394.3000
    AMBIENT AIR TEMP (K)   =     293.0000
    RECEPTOR HEIGHT (M)    =        .0000
    URBAN/RURAL OPTION     =        URBAN
    BUILDING HEIGHT (M)    =      56.0800
    MIN HORIZ BLDG DIM (M) =      18.9000
    MAX HORIZ BLDG DIM (M) =      39.6200

 THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
 THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.

 BUOY. FLUX =     .580 M**4/S**3;  MOM. FLUX =    2.982 M**4/S**2.

 *** FULL METEOROLOGY ***

 **********************************
 *** SCREEN AUTOMATED DISTANCES ***
 **********************************

 *** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***

   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH
 -------  ----------  ----  -----  -----  ------  ------  ------  ------  -----
     25.   .0000        0      .0     .0      .0     .00     .00     .00    NA
    100.   .0000        0      .0     .0      .0     .00     .00     .00    NA
    200.   56.13        6     1.0    1.7 10000.0   57.38   21.17   32.07    SS
    300.   51.24        6     1.0    1.7 10000.0   57.38   31.18   38.15    SS
    400.   45.06        6     1.0    1.7 10000.0   57.38   40.85   44.24    SS
    500.   38.96        6     1.0    1.7 10000.0   57.38   50.21   50.06    SS
    600.   33.51        6     1.0    1.7 10000.0   57.38   59.27   53.54    SS
    700.   29.33        6     1.0    1.7 10000.0   57.38   68.06   56.88    SS
    800.   26.01        6     1.0    1.7 10000.0   57.38   76.59   60.08    SS
    900.   23.31        6     1.0    1.7 10000.0   57.38   84.89   63.15    SS
   1000.   21.08        6     1.0    1.7 10000.0   57.38   92.97   66.12    SS
   1100.   19.21        6     1.0    1.7 10000.0   57.38  100.83   68.99    SS
   1200.   17.62        6     1.0    1.7 10000.0   57.38  108.50   71.77    SS
   1300.   16.25        6     1.0    1.7 10000.0   57.38  115.99   74.46    SS
   1400.   15.06        6     1.0    1.7 10000.0   57.38  123.30   77.07    SS
   1500.   14.02        6     1.0    1.7 10000.0   57.38  130.44   79.62    SS
   1600.   13.11        6     1.0    1.7 10000.0   57.38  137.43   82.10    SS
   1700.   12.30        6     1.0    1.7 10000.0   57.38  144.27   84.51    SS
   1800.   11.58        6     1.0    1.7 10000.0   57.38  150.97   86.87    SS
   1900.   10.93        6     1.0    1.7 10000.0   57.38  157.54   89.17    SS
   2000.   10.34        6     1.0    1.7 10000.0   57.38  163.98   91.43    SS
   2100.   9.816        6     1.0    1.7 10000.0   57.38  170.30   93.63    SS
   2200.   9.335        6     1.0    1.7 10000.0   57.38  176.50   95.79    SS
   2300.   8.896        6     1.0    1.7 10000.0   57.38  182.59   97.91    SS
   2400.   8.495        6     1.0    1.7 10000.0   57.38  188.57   99.99    SS
   2500.   8.126        6     1.0    1.7 10000.0   57.38  194.45  102.03    SS
   2600.   7.786        6     1.0    1.7 10000.0   57.38  200.24  104.03    SS
   2700.   7.472        6     1.0    1.7 10000.0   57.38  205.93  106.00    SS
   2800.   7.181        6     1.0    1.7 10000.0   57.38  211.54  107.94    SS
   2900.   6.910        6     1.0    1.7 10000.0   57.38  217.05  109.84    SS
   3000.   6.659        6     1.0    1.7 10000.0   57.38  222.49  111.72    SS
   3500.   5.623        6     1.0    1.7 10000.0   57.38  248.52  120.69    SS
   4000.   4.857        6     1.0    1.7 10000.0   57.38  272.88  129.07    SS
   4500.   4.269        6     1.0    1.7 10000.0   57.38  295.82  136.97    SS
   5000.   3.805        6     1.0    1.7 10000.0   57.38  317.54  144.45    SS

 MAXIMUM 1-HR CONCENTRATION AT OR BEYOND    25. M:
    166.   57.16        6     1.0    1.7 10000.0   57.38   17.79   30.06    SS

  DWASH=   MEANS NO CALC MADE (CONC = 0.0)
  DWASH=NO MEANS NO BUILDING DOWNWASH USED
  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB
 
 ****************************************
      *** REGULATORY (Default) ***  
     PERFORMING CAVITY CALCULATIONS 
   WITH ORIGINAL SCREEN CAVITY MODEL
           (BRODE, 1988) 
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bldg3.out
 ****************************************
 

  *** CAVITY CALCULATION - 1 ***       *** CAVITY CALCULATION - 2 ***
   CONC (UG/M**3)     =    300.0        CONC (UG/M**3)     =    629.0    
   CRIT WS @10M (M/S) =     1.00        CRIT WS @10M (M/S) =     1.00
   CRIT WS @ HS (M/S) =     1.42        CRIT WS @ HS (M/S) =     1.42
   DILUTION WS (M/S)  =     1.00        DILUTION WS (M/S)  =     1.00
   CAVITY HT (M)      =   113.98        CAVITY HT (M)      =    91.89
   CAVITY LENGTH (M)  =   109.18        CAVITY LENGTH (M)  =    38.24
   ALONGWIND DIM (M)  =    18.90        ALONGWIND DIM (M)  =    39.62
 
 ****************************************
       END OF CAVITY CALCULATIONS 
 ****************************************
 

      ***************************************
      *** SUMMARY OF SCREEN MODEL RESULTS ***
      ***************************************

  CALCULATION        MAX CONC    DIST TO   TERRAIN
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M)
 --------------    -----------   -------   -------
 SIMPLE TERRAIN      57.16          166.        0.

 BLDG. CAVITY-1      300.0          109.       --  (DIST = CAVITY LENGTH)

 BLDG. CAVITY-2      629.0           38.       --  (DIST = CAVITY LENGTH)

  

 ***************************************************
 ** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
 ***************************************************
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bldg4.out
                                                                      06/17/10
                                                                      09:49:09
  ***  SCREEN3 MODEL RUN  ***
  *** VERSION DATED 96043 ***

 Port Chester Gateway Heating Boilers (Residential Tower 4)                     

 SIMPLE TERRAIN INPUTS:
    SOURCE TYPE            =        POINT
    EMISSION RATE (G/S)    =      1.00000    
    STACK HEIGHT (M)       =      57.0000
    STK INSIDE DIAM (M)    =        .2300
    STK EXIT VELOCITY (M/S)=      13.9600
    STK GAS EXIT TEMP (K)  =     394.3000
    AMBIENT AIR TEMP (K)   =     293.0000
    RECEPTOR HEIGHT (M)    =        .0000
    URBAN/RURAL OPTION     =        URBAN
    BUILDING HEIGHT (M)    =      56.0800
    MIN HORIZ BLDG DIM (M) =      20.4200
    MAX HORIZ BLDG DIM (M) =      42.6700

 THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
 THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.

 BUOY. FLUX =     .465 M**4/S**3;  MOM. FLUX =    1.915 M**4/S**2.

 *** FULL METEOROLOGY ***

 **********************************
 *** SCREEN AUTOMATED DISTANCES ***
 **********************************

 *** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***

   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH
 -------  ----------  ----  -----  -----  ------  ------  ------  ------  -----
     25.   .0000        0      .0     .0      .0     .00     .00     .00    NA
    100.   .0000        0      .0     .0      .0     .00     .00     .00    NA
    200.   64.96        6     1.0    1.7 10000.0   57.25   21.17   34.41    SS
    300.   55.25        6     1.0    1.7 10000.0   57.25   31.18   40.64    SS
    400.   46.78        6     1.0    1.7 10000.0   57.25   40.85   46.87    SS
    500.   39.68        6     1.0    1.7 10000.0   57.25   50.21   53.71    SS
    600.   33.76        6     1.0    1.7 10000.0   57.25   59.27   57.03    SS
    700.   29.32        6     1.0    1.7 10000.0   57.25   68.06   60.23    SS
    800.   25.88        6     1.0    1.7 10000.0   57.25   76.59   63.30    SS
    900.   23.11        6     1.0    1.7 10000.0   57.25   84.89   66.26    SS
   1000.   20.85        6     1.0    1.7 10000.0   57.25   92.97   69.13    SS
   1100.   18.97        6     1.0    1.7 10000.0   57.25  100.83   71.90    SS
   1200.   17.38        6     1.0    1.7 10000.0   57.25  108.50   74.59    SS
   1300.   16.02        6     1.0    1.7 10000.0   57.25  115.99   77.20    SS
   1400.   14.84        6     1.0    1.7 10000.0   57.25  123.30   79.74    SS
   1500.   13.82        6     1.0    1.7 10000.0   57.25  130.44   82.22    SS
   1600.   12.92        6     1.0    1.7 10000.0   57.25  137.43   84.63    SS
   1700.   12.12        6     1.0    1.7 10000.0   57.25  144.27   86.98    SS
   1800.   11.41        6     1.0    1.7 10000.0   57.25  150.97   89.29    SS
   1900.   10.77        6     1.0    1.7 10000.0   57.25  157.54   91.54    SS
   2000.   10.20        6     1.0    1.7 10000.0   57.25  163.98   93.74    SS
   2100.   9.676        6     1.0    1.7 10000.0   57.25  170.30   95.90    SS
   2200.   9.204        6     1.0    1.7 10000.0   57.25  176.50   98.01    SS
   2300.   8.774        6     1.0    1.7 10000.0   57.25  182.59  100.09    SS
   2400.   8.380        6     1.0    1.7 10000.0   57.25  188.57  102.13    SS
   2500.   8.018        6     1.0    1.7 10000.0   57.25  194.45  104.13    SS
   2600.   7.684        6     1.0    1.7 10000.0   57.25  200.24  106.10    SS
   2700.   7.376        6     1.0    1.7 10000.0   57.25  205.93  108.03    SS
   2800.   7.091        6     1.0    1.7 10000.0   57.25  211.54  109.93    SS
   2900.   6.825        6     1.0    1.7 10000.0   57.25  217.05  111.81    SS
   3000.   6.578        6     1.0    1.7 10000.0   57.25  222.49  113.65    SS
   3500.   5.562        6     1.0    1.7 10000.0   57.25  248.52  122.49    SS
   4000.   4.809        6     1.0    1.7 10000.0   57.25  272.88  130.76    SS
   4500.   4.230        6     1.0    1.7 10000.0   57.25  295.82  138.57    SS
   5000.   3.772        6     1.0    1.7 10000.0   57.25  317.54  145.97    SS

 MAXIMUM 1-HR CONCENTRATION AT OR BEYOND    25. M:
    179.   67.15        6     1.0    1.7 10000.0   57.25   19.12   33.16    SS

  DWASH=   MEANS NO CALC MADE (CONC = 0.0)
  DWASH=NO MEANS NO BUILDING DOWNWASH USED
  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB
 
 ****************************************
      *** REGULATORY (Default) ***  
     PERFORMING CAVITY CALCULATIONS 
   WITH ORIGINAL SCREEN CAVITY MODEL
           (BRODE, 1988) 
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bldg4.out
 ****************************************
 

  *** CAVITY CALCULATION - 1 ***       *** CAVITY CALCULATION - 2 ***
   CONC (UG/M**3)     =    278.6        CONC (UG/M**3)     =    582.2    
   CRIT WS @10M (M/S) =     1.00        CRIT WS @10M (M/S) =     1.00
   CRIT WS @ HS (M/S) =     1.42        CRIT WS @ HS (M/S) =     1.42
   DILUTION WS (M/S)  =     1.00        DILUTION WS (M/S)  =     1.00
   CAVITY HT (M)      =   111.97        CAVITY HT (M)      =    89.45
   CAVITY LENGTH (M)  =   112.11        CAVITY LENGTH (M)  =    39.29
   ALONGWIND DIM (M)  =    20.42        ALONGWIND DIM (M)  =    42.67
 
 ****************************************
       END OF CAVITY CALCULATIONS 
 ****************************************
 

      ***************************************
      *** SUMMARY OF SCREEN MODEL RESULTS ***
      ***************************************

  CALCULATION        MAX CONC    DIST TO   TERRAIN
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M)
 --------------    -----------   -------   -------
 SIMPLE TERRAIN      67.15          179.        0.

 BLDG. CAVITY-1      278.6          112.       --  (DIST = CAVITY LENGTH)

 BLDG. CAVITY-2      582.2           39.       --  (DIST = CAVITY LENGTH)

  

 ***************************************************
 ** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
 ***************************************************
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bldg5.out
                                                                      06/17/10
                                                                      09:49:09
  ***  SCREEN3 MODEL RUN  ***
  *** VERSION DATED 96043 ***

 Port Chester Gateway Heating Boilers (Residential Tower 5)                     

 SIMPLE TERRAIN INPUTS:
    SOURCE TYPE            =        POINT
    EMISSION RATE (G/S)    =      1.00000    
    STACK HEIGHT (M)       =      57.0000
    STK INSIDE DIAM (M)    =        .2300
    STK EXIT VELOCITY (M/S)=      26.2900
    STK GAS EXIT TEMP (K)  =     394.3000
    AMBIENT AIR TEMP (K)   =     293.0000
    RECEPTOR HEIGHT (M)    =        .0000
    URBAN/RURAL OPTION     =        URBAN
    BUILDING HEIGHT (M)    =      56.0800
    MIN HORIZ BLDG DIM (M) =      19.2000
    MAX HORIZ BLDG DIM (M) =      52.7300

 THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
 THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.

 BUOY. FLUX =     .876 M**4/S**3;  MOM. FLUX =    6.792 M**4/S**2.

 *** FULL METEOROLOGY ***

 **********************************
 *** SCREEN AUTOMATED DISTANCES ***
 **********************************

 *** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***

   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH
 -------  ----------  ----  -----  -----  ------  ------  ------  ------  -----
     25.   .0000        0      .0     .0      .0     .00     .00     .00    NA
    100.   .0000        0      .0     .0      .0     .00     .00     .00    NA
    200.   72.70        6     1.0    1.7 10000.0   57.36   21.17   37.07    SS
    300.   57.94        6     1.0    1.7 10000.0   57.36   31.18   43.08    SS
    400.   47.58        6     1.0    1.7 10000.0   57.36   40.85   49.08    SS
    500.   39.71        6     1.0    1.7 10000.0   57.36   50.21   55.08    SS
    600.   33.54        6     1.0    1.7 10000.0   57.36   59.27   61.50    SS
    700.   28.97        6     1.0    1.7 10000.0   57.36   68.06   64.53    SS
    800.   25.46        6     1.0    1.7 10000.0   57.36   76.59   67.45    SS
    900.   22.69        6     1.0    1.7 10000.0   57.36   84.89   70.28    SS
   1000.   20.43        6     1.0    1.7 10000.0   57.36   92.97   73.01    SS
   1100.   18.57        6     1.0    1.7 10000.0   57.36  100.83   75.67    SS
   1200.   17.00        6     1.0    1.7 10000.0   57.36  108.50   78.25    SS
   1300.   15.67        6     1.0    1.7 10000.0   57.36  115.99   80.77    SS
   1400.   14.51        6     1.0    1.7 10000.0   57.36  123.30   83.21    SS
   1500.   13.51        6     1.0    1.7 10000.0   57.36  130.44   85.60    SS
   1600.   12.63        6     1.0    1.7 10000.0   57.36  137.43   87.94    SS
   1700.   11.85        6     1.0    1.7 10000.0   57.36  144.27   90.22    SS
   1800.   11.16        6     1.0    1.7 10000.0   57.36  150.97   92.45    SS
   1900.   10.54        6     1.0    1.7 10000.0   57.36  157.54   94.63    SS
   2000.   9.983        6     1.0    1.7 10000.0   57.36  163.98   96.77    SS
   2100.   9.478        6     1.0    1.7 10000.0   57.36  170.30   98.87    SS
   2200.   9.020        6     1.0    1.7 10000.0   57.36  176.50  100.93    SS
   2300.   8.602        6     1.0    1.7 10000.0   57.36  182.59  102.95    SS
   2400.   8.219        6     1.0    1.7 10000.0   57.36  188.57  104.94    SS
   2500.   7.867        6     1.0    1.7 10000.0   57.36  194.45  106.90    SS
   2600.   7.542        6     1.0    1.7 10000.0   57.36  200.24  108.82    SS
   2700.   7.243        6     1.0    1.7 10000.0   57.36  205.93  110.71    SS
   2800.   6.965        6     1.0    1.7 10000.0   57.36  211.54  112.57    SS
   2900.   6.707        6     1.0    1.7 10000.0   57.36  217.05  114.40    SS
   3000.   6.466        6     1.0    1.7 10000.0   57.36  222.49  116.21    SS
   3500.   5.476        6     1.0    1.7 10000.0   57.36  248.52  124.88    SS
   4000.   4.741        6     1.0    1.7 10000.0   57.36  272.88  133.01    SS
   4500.   4.175        6     1.0    1.7 10000.0   57.36  295.82  140.69    SS
   5000.   3.727        6     1.0    1.7 10000.0   57.36  317.54  148.00    SS

 MAXIMUM 1-HR CONCENTRATION AT OR BEYOND    25. M:
    169.   79.10        6     1.0    1.7 10000.0   57.36   18.09   35.27    SS

  DWASH=   MEANS NO CALC MADE (CONC = 0.0)
  DWASH=NO MEANS NO BUILDING DOWNWASH USED
  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB
 
 ****************************************
      *** REGULATORY (Default) ***  
     PERFORMING CAVITY CALCULATIONS 
   WITH ORIGINAL SCREEN CAVITY MODEL
           (BRODE, 1988) 
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bldg5.out
 ****************************************
 

  *** CAVITY CALCULATION - 1 ***       *** CAVITY CALCULATION - 2 ***
   CONC (UG/M**3)     =    225.4        CONC (UG/M**3)     =    619.2    
   CRIT WS @10M (M/S) =     1.00        CRIT WS @10M (M/S) =     1.00
   CRIT WS @ HS (M/S) =     1.42        CRIT WS @ HS (M/S) =     1.42
   DILUTION WS (M/S)  =     1.00        DILUTION WS (M/S)  =     1.00
   CAVITY HT (M)      =   113.58        CAVITY HT (M)      =    82.51
   CAVITY LENGTH (M)  =   136.67        CAVITY LENGTH (M)  =    32.33
   ALONGWIND DIM (M)  =    19.20        ALONGWIND DIM (M)  =    52.73
 
 ****************************************
       END OF CAVITY CALCULATIONS 
 ****************************************
 

      ***************************************
      *** SUMMARY OF SCREEN MODEL RESULTS ***
      ***************************************

  CALCULATION        MAX CONC    DIST TO   TERRAIN
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M)
 --------------    -----------   -------   -------
 SIMPLE TERRAIN      79.10          169.        0.

 BLDG. CAVITY-1      225.4          137.       --  (DIST = CAVITY LENGTH)

 BLDG. CAVITY-2      619.2           32.       --  (DIST = CAVITY LENGTH)

  

 ***************************************************
 ** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
 ***************************************************
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