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2000 Rocky Mount Area NOx
Emissions by Source Category.

2007 Rocky Mount Area NOx
Emissions by Source Category.
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% Working in Wake
75%-100%
5%-75%
1%-5%

Less than1%

Granville
Yo

Franklin
2.9%

Wake
75.6%

Wilson Number People Working in Wake

0.2%

Chatham
0.8%

Wake 272,432
Johnson 23,628
Durham 13,929
Franklin 13,347

Johnston
6.6%

Harnett 8,841

Orange 4,212

Nash 2,843

Chatham 2,743

Granville 2,489

Lee 2,094

Cumberland 1,451

Cumberland Vance 1,175
0.4% Wayne 1,164
N Wilson 1,143

Total 360,159
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NATIONAL OCEANIC ATMOSPHERIC ADMINISTRATION
Backward trajectories ending at 20 UTC 01 Jun 00
EDAS Meteorological Data
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MATIONAL OCEANIC ATMOSPHERIC ADMINISTRATION
Backward trajectories ending at 20 UTG 24 Aug 02

EDAS Meteorological Data
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Marth Carolina Division of Air Quality
Hysplit Dispersion Calculation

Source Location: Leggett, Edgecombe County
Trajectory Computation Heights: 10m, 300m, 1000m AGL
Trajectory Direction: Backward  Duration: 36 hours
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Emissions by Source Category.
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North Carolina’s Recommmendation on
8-Hour Ozone Nonattainment Boundaries.

[Reckingnam | cagwen | Farsen

Plott Balsams Mountains

nnnnn

«a Represents the Great Smoky Mountains National Park
(GSMNP) boundary
Represents 4,000 feef elevation boundary

Reductions in emissions will be required in areas as needed, even in
areas not designated nonattainment.

I Triangle_cty_415.shp

[_]ncco _meter.stp

I charlotte_cty 415.shp

[ Charlotte_twn_1.shp N

K - Charlotte area: Moderate, Max. attainment date: June 2010
[ | $rgad_<|:tyf415 'ﬁhp Triad area (EAC): Moderate, Max. attainment date: Dec. 2007
[ | "'.?"9 eitwn4.155p h Triangle area: Basic, Max. attainment date: June 2009
| ”Mn' OUJF?(V_ -Shp Unifour area(EAC): Basic, Max. attainment date: Dec 2007
(| GPO_t SIC JI? M Haywood & Swain cos: Basic, Max. attainment date: June 2009
reat Smoky Mtn. Fayetteville area(EAC): Basic, Max. attainment date: Dec 2007

% ;ii))éit;ﬁ;/gllﬁ {‘\g?fﬂ% shp Rocky Mount area: Basic, Max. attainment date: June 2009

Notes:
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e Planetary boundary layer process parametenzation

g e . -
Additional Capability — [Main Programs ata Sets .

Blackadar scheme

Burk-Thompson {(Mellor-Yamada 1.5-order/level-2.5 scheme)
Eta TKE scheme (Janjic, 1990, 1934}

MREF scheme (Hong and Pan 1996}

Gayno-Seaman scheme (Gayno 1994)

TERRESTRIAL

o ¢ 0 ¢ O O

GRAPH/ |«st——""__|TERRAIN g
RIP Old, UsGSand 1ysEs Terrain Other

Sl B LaﬂdUSE LSM Data e Surface layer precess parameterization

fluxes of momenturm, sensible and latent heat

ground temperature prediction using energy balance equation
variable land use catagories (defaults are 13, 16 and 24)
E-layer soil model

035U land-surface model (¥3.1 - ¥3.58)

Mozah land-surface model (since ¥3.6)

Pleim-xiu land-surface model (¥3 only)

\ GLOBAL/REGIOMNAL ANALYSIS

M5 RAWINS REGRID
INTERPE/ Ilttle_r NCIEP NNlRP E+A .....

NESTDOWN ECMWF  ERA sy

© 0 0 ¢ 0 0 O

TDGA e Atrmospheric radiation schemes
OBSERVATICONS © Simple cooling .
RAW' NS',- o Dudhia's long- and short-wave radiation schems
. : o MCAR/CCMZ radiation scheme
||tt|e_r < RRTM long-wave radiation scheme {Mlawer et al,, 1997} {¥3 only)

Surface Rawinsonde Others

« Precipitation physics

INTERFE

o Cumulus parameterization schemes:
= Anthes-Kuo

INTERFF

= Grell

= Kain-Fritsch
= Mew Kain-Fritsch {including shallow convection physics)
= Betts-Miller

] = Arakawa-Schubert

o Resolvable-scale microphysics schemes:
= Removal of supersaturation
= Hsie's warm rain scheme
= Dudhia's simple ice scheme
= Reisner's mized-phase scheme
= Reisner's mized-phase scheme with graupel
= MASA/Goddard microphysics with hail/graupel
= Schultz mized-phase scheme with graupel

Y |

NESTDOWN
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deg K

Stats for Temp (1.5M), 12km, VISTAS, v02_aaa, segment: jul15_02

308 - . . . L . 308
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24 hr accum precip (in)

{CPC gridded obs)
24~hr period ends at 122

=R 20.00 177
,'r'.."
3 4.00
Fucicy | 200

1.00

0.50

025
I 0.10
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0.00

o -Q.L'IJ 1

January 20,2002 12:00:00 e
Min= 0.00 at (1,1), Max= 2.86 at (72,79) MCHE

&
0,

24 hr accum precip (in)

{ep1, multi_blkdr, 12km)
24~hr period ends at 122

January 20,2002 12:00:00
Min= 0.00 at {2,1), Max= 2.78 at {154,126)



Daily Met Statigics NMeanObs MeanMod | Bias Error MSE r2 IA

T™P-1.5m (K) 200.506 | 299.176 | 033 | 1614 |2067178| 0.7782 | 0.93%

QV_(gkog) 13.37 12.846 -0.526 1674 | 2173076 | 0.6294 0.879

RH (%) 61933 | 63924 | 1986 | 9982 |12836256| 06198 | 0.8

WSPD-regular_(m/s) 3.05 3.558 0.512 1366 | 1747376 | 0.3602 0.7524

WSPDnocalms_(m/s] 3618 | 3806 | 019 | 1212 | 157579 | 0324 | 0.74%6

CLD2 (%) 34.076 37.558 3.482 27.988 |[38.632562| 0.197/8 0.684
Wdir_Statisics ~ MeanObs MeanMod | Bias Eror  (Bias UEmor V-Bias | V-Bror
WDIR_(deg) 160.104 | 149.036 | -1.068 | 312 | 01806 | 133661 | 0.328 | 1465878

May, June, July, August, and September (MJJAS)
Daytime Statistics (08:00 EDT — 19:00 EDT)
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Photochemical Grid Model Structure

REegian Top

Slable
Layer

Diffgsion Break!
Ly & 1S i

Arca Emissions
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MCIP
Meteorology-Chemistry
Interface Processor

ECIP
Emissions-Chemistry
Interface Processor

Fundamentals o‘f\\ * Program Control
LUPROC Dynamics for CMAQ ™, " Processing

,
Land use Processor . E

CMAQ Chemical Transport Model (CTM)

Governing . .
Equati Plume-in-Grid .
ICON and BCON nahions Treatment Process Analysis
Initial and Boundary | » Gas Phase Cloud
Condition Processors Chemistry Chemistry and
Transport
Algorithms
JPROC “ggregation
3 Agoregatic
Photolysis Rate seleed
Processor a—

Integration of Science Code into Models-3
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1-Hour Model Performance Statistics (BaseG2A-60p pb Cutoff)
Mean
. Mean .
. Modeled Observed Mean Bias . Normalized
Region / Month Normalized
Mean (ppb) Mean (ppb) (ppb) : Gross Error
Bias (%)
(%)
12km ASIP States Combined
May 62.54 69.08 -6.53 -8.92 13.64
June 63.75 73.45 -9.7 -12.67 15.81
July 64.20 73.70 -9.5 -12.16 16.70
August 62.95 75.35 -12.4 -15.78 18.49
September 62.19 74.68 -12.49 -16.20 18.52
Mean (May-Sept) 63.13 73.25 -10.12 -13.15 16.63
North Carolina
May 64.68 70.24 -5.56 -7.53 12.74
June 63.65 74.39 -10.74 -13.97 15.89
July 64.54 75.51 -10.97 -13.71 16.61
August 62.34 76.92 -14.59 -18.24 19.59
September 59.83 71.64 -11.81 -16.08 18.10
Mean (May-Sept) 63.01 73.74 -10.73 -13.91 16.59
South Carolina
May 64.39 69.37 -4.98 -6.72 11.69
June 62.99 73.33 -10.34 -13.36 15.33
July 61.61 72.73 -11.12 -14.54 16.72
August 61.05 74.13 -13.08 -17.20 18.34
September 62.23 75.24 -13.01 -16.69 18.34
Mean (May-Sept) 62.45 72.96 -10.51 -13.70 16.08




1-Hour Model Performance Statistics (BaseG2A-60p pb Cutoff)

Peak Mean Mean

. , Modeled Observed Mean Bias Accuracy (% Normalized Normalized

Monitor Site AIRS 1D Mean (ppb) Mean (ppb) (ppb) Yo Bias (%) GrossError(%)

(+/- 20%) (+/- 15%) (+/- 35%)
Metrolina Region 66.75 74.75 -8.125 -6.53 -9.850 14.716
Crouse 37-109-0004 69.0 75.0 -6.0 -6.7 -6.748 12.016
Garinger 37-119-0041 65.0 75.0 -10.0 4.9 -13.152 17.750
Arrowood 37-119-1005 69.0 74.0 -5.0 2.1 -5.901 14.137
County Line 37-119-1009 69.0 75.0 -7.0 -4.3 -8.046 13.746
Rockwell 37-159-0021 66.0 75.0 -9.0 9.7 -10.930 14.320
Enochville 37-159-0022 68.0 76.0 -9.0 6.1 -10.229 14.488
Monroe 37-179-0003 63.0 74.0 -11.0 -11.0 -13.436 16.347
York, SC 45-091-0006 65.0 74.0 -8.0 -7.5 -10.356 14.922

* Metrolina and monitor specific statistics calculated
for the span from May 15t through September 30t
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Daily Max 1-hour Ozone
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