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Overview

Background

Obijectives of the study

Design of the measurement program
Summary of field measurements

What we learned

Study performed for the Clark County Department of
Air Quality and Environmental Management
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Background

Prior study transport documentation
— Source areas in southern and central California
— Wildfires

Transported ozone is significant
NPS studies in Joshua Tree

SLOTS measurements to further enhance knowledge




Objectives

 Improve our understanding of transport
— Inter-basin
— Wildfire

« Generate an improved database to support
planning

* |dentify criteria and procedures for flagging
ozone concentrations due to exceptional
events




Measurement Program Design

June — August 2007
Enhanced continuous ozone and winds

Enhanced upper air measurements
— 3 sodars

— Radar wind profiler

— Profiling radiometer

— Mobile rawinsonde

Aircraft sampling of ozone, PM, : and
temperature structure

Forecasted intensive studies




Monitoring Network




Monitoring Network




Monitoring Network




Monitoring Network
. .3 Ozone
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UA Winds

Real-time
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Monitoring Network




Monitoring Network

« UA Winds
« Solar Power
 Real-time

Ima u_-zn ¢




Monitoring Network




I\/Ionltorlng Network

« UA Winds

« UA T/RH

« Surface Winds

» Time-lapse
pictures

» Real-time
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Mobile Monitoring Network

« Temperature

* Ozone

* Optical PM, -

* Visual Documentation

* UA Winds
« UA T/RH




Avionics Wind Displays
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Field Measurement Summary

Continuous data set June through August
2007

Inter-basin transport IOPs

— June 22, 23, 24

— July 16, 17

Wildfire IOPs

— June 25, 26

— August 8, 9

Additional analyses

— Likely transport events on June 15, 16, 27
— Preliminary smoke impact August 4, 5, 21
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What We Learned

« Ozone season overview
* Inter-basin transport example — June 23
« Wildfire ozone transport — August 8




DAQEM Monitoring Network
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Local Ozone Contributions

High pressure over Clark County, with stagnant
conditions and surface winds generally below 2 m/s

Surface winds dominated by downslope drainage
towards Lake Mead during night, and upslope flow
towards the northwest during daytime

High ozone concentrations limited to sites in
northwest quadrant of the Las Vegas Valley

Peak ozone concentrations at ~1500 hr




Local
Ozone

Contributions

July 18, 2005 Peak 8-
Supplemental +DAQ




Peak 8-hour average — July 2007

July

SE Valley

E. Craig Road
Apex

Paul Meyer
Walter Johnson
Joe Neal
Winterwood
Jean

JD Smith

Mt Pass

MOP

July

SE Valley

E. Craig Road
Apex

Paul Meyer
Walter Johnson
Joe Neal
Winterwood
Jean

JD Smith

Mt Pass

MOP




Transport Contributions

Stagnation over California, resulting in high ozone
concentrations at downwind sources (Las Angeles
basin and/or Southern San Joaquin Valley) on prior
day

Passing of weak upper-level trough through region,
initiating steady, relatively strong southwesterly flow.

Southwesterly synoptic flow impacts Las Vegas
Valley

Regionally high ozone concentrations, particularly
notable at monitoring sites upwind of the Las Vegas
Valley (Jean)

Timing of peak ozone concentrations can occur at
atypical times
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Peak 8-hour average — August 2007

August
SE Valley
E. Craig Road
Apex
Paul Meyer
Walter Johnson
Joe Neal
Winterwood
Jean
JD Smith
Mt Pass
MOP

August
SE Valley
E. Craig Road
Apex
Paul Meyer
Walter Johnson
Joe Neal
Winterwood
Jean
JD Smith
Mt Pass
MOP




Peak 8-hour average — June 2007

June
SE Valley
E. Craig Road
Apex
Paul Meyer
Walter Johnson
Joe Neal
Winterwood
Jean
JD Smith
Mt Pass
MOP

June
SE Valley
E. Craig Road
Apex
Paul Meyer
Walter Johnson
Joe Neal
Winterwood
Jean
JD Smith
Mt Pass
MOP




24-hr Backtrajectories — June 2 - 13

AR PLITMOD
Backward trajectories ending at 22 UTC 13 Jun 07
EDAS Meteorological Data




24-hr Backtrajectories — June 16 - 27

A PLIT MOD
Backward trajectories ending at 22 UTC 28 Jun 07
EDAS Meteorological Data




Average Daily Peak 8-hr Average
(PPD)

Site | 6/2-6/13 | 6/16-6/27 | Difference |
All sites (averaged) | 53 | 69 | 14 |




Inter-basin Transport — June 23 AM

Ozone

June 23, 2007 0630 - 1030 PDT
0 -50 ppb - Blue
50 -60 ppb-Green
60 -70 ppb - Yellow
70 -80 ppb - Orange
80 -90 ppb - Red
>90 ppb--Brown
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June 23 AM Border Traverse

Traverse 2 6/23
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June 23 PM Border Traverse

Traverse 2 6/23

== Temperature (C) ===0Ozone (ppb) ===PM2.5 (ug/m3) Altitude (m AGL) ‘

Ozone, Temperature, PM2.5
Altitude
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June 23 PM Jean Aircraft Sounding

Sounding 2 6/23 17:35 - Jean

=——=(Qzone (ppb) ===Temperature (C) —— PM2.5 (ug/m3) ‘

Altitude (m MSL)




June 23 1600 Jean Sounding

Raoh Data

Fres:
Hgt:
(AGL)
sk it (]
Temp:
Td:
T-Td:
RH:
PT:
ePT:

Tmax:
Wind:
Hgt:

{AGTL)

Diagram Data

Pres=:
Hot:
(M3L)
Hgt:
(AGL)
Temp:

Dryd:
Weth:
MixR:

Stn Elev: B65 m

7o

Boo
Bal
800

KM

FT (1000)

QMNH = 1004 6 mhb
DA 1861 m, 1SA

RADB Config#1:

§25

1000

o — = Ly

w

wm m ~1 o

N

w

(]

1]

=

-40




Inter-basin Transport
What Was Learned

Aircraft-observed inter-basin plumes reaching the CA/NV
border were typically more than 100 km wide

Observed upper-air winds at Mountain Pass and Jean
supported the observed impacts in Clark County from
transport

Even with deep mixing in the desert (3 km or more), ozone

concentrations remain high for distances of 100s of
kilometers

Small changes in wind direction can make a big difference in
the final transport to Clark County

Timing and location of the plume is important

15 — 20 ppb contribution from transport — consistent with
previous studies

Exceedances on June 15, 16, and 27 fit transport scenario
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Wildfire Smoke




Wildfire Transport — Zaca Fire
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Zaca Fire — August 8 PM Flight
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Zaca Fire — August 8 PM Flight
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36-hr Backward and Forward Trajectories
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Satellite Smoke Analysis — August 7 - 9

NS

NOAA Satellite and Information Service ..~
NOAA loga nvironmental Satellite, Data, and Information Service (MESDIS)

MoAs = MESDIS = NGDC = Maps

E{ Fresno

Las Vega

™~

field

Lancaste

Wictorville

Simi Valley
Ontdrio>an Bernarding
—

S
i

Los Angeles Me '
: Palm Springs

Map Generated by the National Geophysical Duta Center

Date Constraint
From: To
2007 % | Aug ¥ |7 ¥ 2007 % | Aug v |9 v

Data constrained to the time period between 2007-08-07 and 2007-08-10




Forward trajectory starting at 06 UTC 07 Aug 07
EDAS Meteorological Data

36-hr Forward
Trajectory —
August 8

12 18 00 06
08/08
Job 1D: 313182 Job Start: Wed Apr 2 06:30:34 GMT 2008
Source 1  lat 347 lon. -1197 height: 3500 m AMSL

Trajectory Direction: Forward Duration: 36 hrs  Meteo Data: EDAS40
Vertical Motion Calculation Method: Model Vertical Velocity

Produced with HY'SPLIT from the NOAA ARL Website (http :/'www.arl. noaa.gov/ready/)




Peak 1-hr Ozone (ppb)

Site August 7 August 8 June 15

Fresno 57 59 1)
Parlier 59 65 101
Sequoia Kings Canyon 78 87 97

Sequoia — Lower Kaweah 77 85 99
Visalia 56 65 82
Shafter 61 69 87
Oildale 67 72 89
Bakersfield 59 70 87
Lancaster 65 79 89
Barstow 68 66 94
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Wildfire Transport
What Was Learned

Timing and 3D position of the plume is important

Aircraft observed wildfire plumes that were intact and reaching
the CA/NV border were typically less than 50 km wide

Consistent correlation between ozone, optical PM, -, and visual
observation in smoke plume, implying 15 — 20 ppb increase
due to wildfire smoke

Even with deep mixing in the desert (3 km or more), ozone
concentrations remain high for distances of 100s of kilometers.

Observed smoke plumes start out higher in altitude than urban
plumes making the forecast of ground impact more difficult
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Conclusion

« Both inter-basin transport and wildfire smoke have a
potentially significant impact on Clark County ozone
concentrations

« Contributions of an additional 15 — 20 ppb likely

* These external contributions will likely impact the
County’s ability to meet the new 8-hr ozone standard
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