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Background @ ots)

Project goals

Improve understanding of

e Construction equipment
activity and emissions,
especially for PM

* Near-road pollutant
concentrations resulting
from various construction

phases Selected construction project
o Opportunities fOI’ — ,l&(r)i(;itr?: In a rural part of southern

cost-effective mitigation — Involves widening of State Road 92

] from two to five lanes
Strategles — Spans a 4-mile stretch of SR 92
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Background (o 3)

Project overview

» Collect activity data to estimate
emissions associated with construction
equipment exhaust, fugitive dust, and
on-road motor vehicles

e Collect air quality and meteorological
data to characterize near-field pollutant
concentrations

e Conduct field study from January 2009
to January 2010, the period during which
most construction activity occurred
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Background o3

Project overview

« Emphasis on emissions and air quality impacts by
equipment type and phase of construction

- Land clearing and grubbing
- Roadway excavation

- Structural excavation

- Base and subbase

- Structural concrete

- Paving

- Draining and landscaping
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Summary Findings

. Construction did affect PM,, concentrations

2. Construction did not affect PM, - concentrations

. Roadway excavation generated the largest

fraction of construction emissions

. Monitored PM,,, PM, ., CO, and NO,, did not

exceed standards (NAAQS)

. Worst-case measured 24-hr PM,, construction

impact: 47 ug/m3 (might have been worse at
unmonitored sites)
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Technical Approach @ o e

Activity data collection

GPS units installed on 23 pieces
of equipment to track locations,
movements, and engine status
(off, idle, etc.)

— 5 water trucks — 1 compactor
— 3 backhoes — 1 excavator

— 3 scrapers — 1 sweeper

— 3 loaders — 1 cement truck
— 2 motor graders — 1 semi-truck

— 2 gannon tractors




Equipment Photos

Backhoe Loader Grader

CAT 613

Excavator

STi

Bonoma Technology, Ino.



Technical Approach o

Activity data collection

 Daily fuel logs provided by
construction contractor (fuel
consumption by vehicle)

 Dally field diaries provided by
ADQOT Iinspectors (summary of
work performed, earth moved,
equipment used)

e Periodic on-site observations
made by STI field technician
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Technical Approach o

Activity data collection

o Traffic counts by vehicle type at north and south
ends of project

Emissions estimation (fuel-based)

Emission Factors

(from EPA’s

—vell B NONROAD model) Also estimated
l emissions from
L . on-road vehicles
_ Emission Estimates .
GPS Data §  Equipment (by equipment, and fugitive dust
Database construction phase, i
month, etc.) based on tl’affIC
counts and daily
Diary Data log information
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Technical Approach @ o

Ambient and meteorological data collection

* Four monitoring sites — two on each side of SR 92
e Perpendicular to roadway — two sites 100 feet and two

sites 200 feet from road centerline
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Technical Approach o)

A

mbient and meteorological data collection

 Parameters measured

- PM, ¢ — Wind speed

— PMy, — Wind direction

— Black carbon — Relative humidity

— NO, NO,, NO, — Temperature e

- CO — Solar radiation

— CO, ----------- e
* Web-based data retrieval system IS |
 Auto-screening QA procedures BB -
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Technical Approach o)

Correlation of ambient and activity data

o Activity data summarized by proximity to
monitoring sites

« Ambient data analyzed to determine background
concentrations and identify episode dates with
elevated pollutant concentrations

* Multiple “case study” periods identified and
Investigated to evaluate impacts from
construction activities
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Results @ org)

Fuel consumption by equipment

Construction activity summary

» 238 working days in 2009; dust
suppression on 192 days (81%)

o Work primarily performed Mon-Thu,
7:00 a.m. to 3:00 p.m.

o 25-30 pieces of equipment on-site

e« 76,000 gallons of diesel consumed L
o Average day Fuel consumption by phase

— 10 pieces of equipment active
— 6 hours of operation per vehicle
— 319 gallons of diesel consumed
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Results ¢org)

Exhaust emissions summary

e Over half of PM, s emissions were attributable to
tractors/loaders/backhoes and trucks

 Emissions highest during the roadway excavation phase

PM, s emissions by equipment PM, s emissions by phase
T i, Total Emissions
Loaders,
Baakhoss N
% Pollutant | Emissions (kg)
Sanepars PMy, 553
PM, 5 537
Trucke NO 7,102
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Results 3org)

Fugitive dust emissions summary

 For PM,,, construction-related fugitive dust overwhelmed other
source categories

* 80% of fugitive dust emissions were associated with the roadway
excavation phase

 Emissions estimates for re-entrained road dust did not correlate with
real-world air quality data

On-road
Vehicles
6%

Construction

2009 PM,, Emissions Equipment

7%
7,488 kg (8.3 tons)

Fugitive Dust
87%
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Results 4org)

Peak-activity days
resulted in substantially
higher-than-average
daily emissions

Construction-related daily
average and peak (12/9/2009)
emissions
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Results sorg)

Emissions comparison

« Ran 2009 NONROAD model for SR 92 equipment using default inputs

* In general, equipment usage rates for 2009 at SR 92 were significantly lower
than default annual usage rates in NONROAD, resulting in lower emission

estimates

1,600
O SR 92
1,400 -

B NONROAD
1,200 +
1,000 +

800 -

600 -

Exhaust Emissions (kg.

400 -

200 -

NOx/10 PM10 PM2.5
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Results ¢org)

Air quality data
e Summary statistics for 2009

« Case studies to evaluate conditions contributing to
construction impacts
— Rock crusher use (February 2009)
— Maximum PM,, concentrations (April 2009)
— Mix of days with and without construction activity (May 2009)
— Detailed examination of one of the May case-study days

— Period with no construction activity to illustrate background
concentrations (November 2009)
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Results (7 or9)

Air quality data
 PM, : concentrations did not exceed 24-hr or
annual NAAQS

 PM;, concentrations did not exceed 24-hr
NAAQS

e NO, concentrations did not exceed the 1-hr
NAAQS

 BC concentrations were typically a few tenths of
a pg/m3 (1.1 pug/ms max)
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Results sorg)

May 25-31 case study

e Construction resulted in higher 24-hr PM,, concentrations
(29 pug/m3 max during case study); construction impacts on
PM, - concentrations were far less pronounced

 NO,-related concentrations increased during daylight
hours, but max NO, concentrations < 10 ppb

Trailer 1-PM10 and PM2.5

o—=o  Trailer 1 - PM10 (ugdm3y -1 Hr o—=  Trailer 1 - PM25 (ugdm3) - 1 Hr
50 . 50
| |I r \II |I
No PM,, impacts on - [ ‘ : || ||‘l ‘
- o f 4
Labor Day, when I [ I\ .M ||If|r ‘ 30
. o I 5 e
construction was E N .5 3 .(' . |‘|I| llfllﬁ | ﬂ' 4||| ﬂl |ﬁ| ‘
,- wor L 13 S
halt?d (but on-road IL*M;, e, oSN TR 44 um 8 ..’fll |'I ‘HL' YRR LRTL%Y e L| .'Jf lfﬁl 10
traffic only 23% lower ¥, O xR b oyl C WY kom0 ey
. A pfe e o by P ot o P P g A
than an average W W W ek L W T
-0 i | I i I ] i I 1 I 1 I 1 -0
weekday). 52512009 5/26/2009 82772009 872812009 57282009 573072009 53172009 Bi1/2009
Time (MST)
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Results ©org)

April 15, 2009, case study

» Highest recorded 24-hr e e
PM,, concentration T PO 1
I

(72 ug/ms)

* Incremental differences _ :"rr
between upwind trailers ¢ f'.'
(3 and 4) and downwind g H
trailers (1 and 2) of ; 1
54 to 300 pg/m3 of PM;, "™} |
(1-hr averages) : -

« PM,: concentrations w | | rﬁ
remained relatively E | P
consistent with values 5 AL Do N /

Observed at Other times p Lol A P W e wm s w wrm arn 7 PR PPN P PP PR TR IR IR IN PR T
Ol M 02 03 04 05 083 OF 8 3 10 11 121314 1518 17 1819 20 H 2 1) W

452009 AHE/2009
Time (.31
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Key FIndings @ of 2)

 Equipment activity and emissions were
highest during roadway excavation

e \Water trucks, “other” trucks, and
tractors/loaders/backhoes represented
~70% of case study activity, emissions

 Real-world equipment use was lower than
the defaults in EPA’'s NONROAD model

 Real-world PM,, data did not correspond
with on-road dust emissions calculations
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Key FIndings (2 of 2)
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~Indings indicate limited potential for
PM, = hot-spot contributions

PM,, hot-spot impacts depend on project
characteristics and background PM,,

Further PM,, mitigation efforts could
focus on fugitive dust controls







