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Trends in International EIA Practice

[ o PR SR M P TAE ) e 2

European Legislation
EIA Directive (85/337/EEC) and amendments
- Sets procedures for undertaking EIA

- Environmental effects considered can include: air quality, water, noise,
fauna , flora, soil, population, landscape, cultural heritage

R YRR

RkFL44k85/337 5184 ABIER

- HUE ST VPSS AR

- FEZRBMAREMERERE: FSRE. K. BE, SR, EWE.
T, B B0, g
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Trends in International EIA Practice
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UK implementation of EIA directive

Air Quality
Ambient Air Quality Directive 2008 (208/50/EC) — ‘Ambient Air Quality and
Clean Air for Europe’

- Defines limit values for key pollutants: SO,, NO,, CO, PM;,, PM, 5, O,
heavy metals, PAHsS

PR M VR T8 AR O B B S

ZREE

B R 1542008 (208/50/EC) — “BRMFF B E SRR SHERB TR

- METEFRYHWRERM: SO, NO,, CO,PM,, PM,, O, E£LE,
PAHs (X&)
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Trends in International EIA Practice
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UK implementation of Air Quality Directive
UK National Air Quality Strategy
Local air quality management (LAQM)
Air quality management areas (AQMA)
FRAETE T E L
- REEZES[ERSE
T ESFEEEHRE (LAQM)
FREREHEX (AQMA)

Air quality is a material consideration (development could be turned down on
AQ failure alone)

FRRERAFERIPN PN EREZNFRER (HEFFRARNENZES
FRE ) JR R T4 1k

ADMS used widely for and on behalf of government departments in UK and
Europe for regulatory applications

FESEE AR, ADMS/ 2 B A T BUR# ] BB B AR
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Atmospheric dispersion models for EIA in China

R R SRSV S U HEE RS R A

CERC

+ ADMS (CERC UK, sponsored by government and regulatory
authorities) and AERMOD (US EPA)

- range typically from metres up to 50-100km

- broadly similar principles regarding the boundary-layer
structure and dispersion modelling

« ADMS (CERC #H, h#EEBUF A RXHAEBITTR) ,
AERMOD (EEHEF12, EPA)
- BRIEET ALK ES 50-1004 B
- FEILFE S A B R TH (K R E A B L
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Atmospheric dispersion models for EIA in China CERC

KSR R VR S R RSy R A

- but significantly different in detail regarding the meteorology pre-
processing and the dispersion algorithms

— very different predictions of pollutant concentrations in some
situations — for example when effects of complex terrain are
modelled

- BESSZHAENT HAXAFHTHERE BEHNER

un—»ﬂjfv?}%é’f/%gﬁ FITRYIEE T EZF A — BIIN=5 BRI

+ CALPUEE (US EPA)
- for longer range modelling

- R R BV R A
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Model features: ADMS, AERMOD, CALPUFF

CERC
1EEI4E 5 : ADMS. AERMODFICALPUFF
MODEL FEATURE ADMS AERMOD CALPUFF
APPLICATIONS Up to 50km from Up to 50km from Local and Regional
sources; local and sources. Pollution Impacts.
urban scale.
I P ¥ B S R UABI50  BEEVSRIESOA R ER RS XiRE G
H; RSImiEE B
SOURCE TYPES  Point, line (including Point, line, volume  Point, line, volume,
road, rail), area, and area sources.  area
volume, grid, jet.
TR A RIE, RF (BFEE QE. KE. IE QR KEF. IEN
B BREE . MHEYR. AR IR
PRUR . PR RGBT
Y5 (IXBRADMS4 )
METEOROLOGY  ADMS Met AERMET CALMET
Pre-processor Pre-processor Pre-processor
g v ADMS S & Fiist# AERMETHish 2 CALMET kb2
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Model features; ADMS, AERMOD, CALPUFF
FERIHE: 5 - ADMS. AERMODFICALPUFF

CERC

MODEL FEATURE ADMS AERMOD CALPUFF

DISPERSION: h, Lo scaling h, Lo scaling h, Lo scaling
Boundary layer

structure

¥R UFRERE. Monin- AUFERE. Monin- UFERE. Monin-
HRELE Obukhov & EE V5 El ObukhoviFEFEE  ObukhovKEHE
DISPERSION: Advanced integr Briggs empirical Briggs empirical
Plume rise al model expressions expressions

L RIS IEE Briggs 2K AR Briggs B AR
BT

DISPERSION: Advanced Gaussian  Advanced Non-steady
Concentration plume and puff model Gaussian plume Gaussian puff
distribution model model

¥R BREHERAEE  RARHUERER SRR E TR
b3 il Lt it
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Model features: ADMS, AERMOD, CALPUFF
FERE S - ADMS. AERMODFICALPUFF

MODEL FEATURE ADMS AERMOD CALPUFF
AT R

CERC

COMPLEX Uses flow model with Uses PRIME Based on ISC
EFFECTS: near and main building  buildings model. building model.
Buildings wakes.
B RAZBEERELSY RAPRIMERAME & TISCRAMEN
BHY ERFYRITEHSMER &
COMPLEX Based on calculation of  Interpolation between Effects of complex
EFFECTS: flow field and turbulence terrain following flow input via
Complex terrain filed by FLOWSTAR solution and stable meteorological
model. flow impaction fields.
solution.
B2 : HTFLOWSTARKRR  stfB N EERA  ZRBEMASZRY
ST I 5 im R v RELMHTHEREE BERFIANERS
w L EM TS KRR
WARE IS
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Model features; ADMS, AERMOD, CALPUFF
FERIHE: 5 - ADMS. AERMODFICALPUFF

CERC

MODEL FEATURE ADMS AERMOD CALPUFF
A R

COMPLEX EFFECTS: YES

Wet Deposition Includes advanced falling

Dry Deposition drop method for wet
deposition

5 2R *8 R *8

BYTRE WU RS T BB

FUikE Tk

COMPLEXEFFECTS: GRS (Generic Reaction  Ozone limiting NO, and SO,

Chemistry Scheme) 8 reaction model, assumes chemistry for
scheme for NO, maximum particle
chemistry, parameterised conversion of NO to  generation.
sulphate chemistry. NO,.

HIYW: GRS ¥k, B8  REMHIEA, HE NO,and SO, &£

s MEERNTRRR  NORWANOKIE BRI
NOMERN . SHK KREHE R
TR H: I
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ADMS and AERMOD
ADMS 5 AERMOD

CERC

* Need to understand differences between ADMS and AERMOD
in order to deal with the differences modelled concentrations

. FBEET THADMSHEAI 5EAERMODERLY [AIX 5], DAFEF
A RS R = 7

+ ADMS and AERMOD are compared on an almost identical
basis through a hybrid model

- meteorological and source input data used by each model
can be made identical

c BE—MEEBREEREA A THEADMS 5
AERMOD
- FIMER S 515 RUR B e h— 3
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Boundary Layer Structure

AT R G

+ Large differences in boundary layer heights.
© UREEERRKRER

123 30578 Blue: AERMET vs ADMS;
4500 e oates RED: AERMET vs ADMS

with upper air.

4000 — y=0.53047x+453.33
i' ' L R =0.3498 : ADMS vs ADMS with

3500 | ¥=0.7275x+49.945 upper air;
R =0.86139

3000
# AERMET vs. ADMS

B AERMET vs. ADMS UA % fh: AERMET vs ADMS;
A ADMSvs. ADMS UA afh: ADMS vs ADMS (%58
—— Linear (AERMET vs. ADMS) %ﬁ%ﬁ%

—— Linear (AERMET vs. ADWIS UA) ADMS vs (%feﬁg%
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Flat Terrain : atmospheric dispersion
SEHEME: RSP #
ADMS and AERMOD both use advanced Gaussian-type plume models;

plume spread parameters o, and o, calculated from local mean flow, turbulence and
stability (differences in detail);

ADMS uses a more physics-based approach / AERMOD uses a more empirically based
approach

ADMS 5AERMOD #B3K i i 2% i R T A P A 2L 5
B LTI RS EERT B S %S, M s, (BFEHRHD
ADMS3K FI EEE T WIS K J7 v/ AERMOD A B4 FL2 B 110 7%
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Plume rise

kv

Contribution from momentum and buoyancy fluxes
- ADMS uses integral plume rise model

- AERMOD uses analytical formulation (Briggs)
May be large differences in predicted plume rise

W I FFIE R R

- ADMS RARSEPIHH AR
~ AEDMODRA A /7ik: (Briggs)
P HA TR LERTRESTRKHKZ=H
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Flat terrain: ADMS AERMOD comparison short term averageSCERc
SEHHFE: ADMS 5AERMODSE 3R B LE 4

» Low level source (0 m), no plume rise
o« HBTEYR (0K , TMEPHFA
Convective X} it 5/t Neutral 4 Stable &4

100+ - 100
0 0
ADMS . o0
4400
207 ason 0T
300~ 3200 007~
4004 - 2600 400+ -
. 2000 -
Ground-level normalised 1400 -500-400-300-200-100 0 100 200 300 400 500 1383 ~500-400-300-200-100 0 100 200 300 400 500 ;gggu
concentration :gg 0 500 7500
HEAFERIRE o 0 40 50 4500
15 3000
3007 - 3 w0} - 3 1500
200%- 0.1 20 01 20
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o o
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300) - E N S S N Ny B Y B
[ [ o
=4ac. 400 R Tl e e Tl ol el e el
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Flat terrain: ADMS AERMOD comparison long term averages

SEHEMTE: ADMS 5AERMOD KBk B i

* Industrial source (50 m), plume rise SOOI
¢ Iﬂkﬁ (507&) 4 Jﬁ:ﬁjﬁﬁ 100t perc. Concentratio; : e
'Mean concentration I WREEBKAE :
1000 1 & & ’l
8004 800 a0 S -
600 600 S w7
400'_
ADMS e o
o
; se . 700
a8 0 800
] - 4 o) 500
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concentration 1000600200 200 600 000K, 4 om0 20 20 B0 1000 200
WEAPSRRE ! \%i/'g/
8001 16 800 L. 200
600 X “\J{/j ~
.

)
400 - As0
AERMOD 20 Q
|
. 5
oo | ;

1000 600

The First National Workshop on Atmospheric Environmental Impact Assessment, Harbin, December 2010 17

Flat terrain: ADMS AERMOD comparison long term averages

SEHALTE: ADMS 5AERMODK-RBASEIMR B L

* Power station (199 m), plume rise

« HJ (199%) , MHPHBFH 100t perc. Concentration

\ Mean concentration PHWE WERAE
10000 qu%Lﬂ‘hqbnm

o

Oogy
ey C
. - %,

-
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The effects of buildings on dispersion

IR BREIEZ R
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The effects of buildings on dispersion
E SN BRES 2R

ADMS and AERMOD modelling «  ADMS FIAERMOD ¥ H R A E T
approaches include: - FEERT (FEX)

- Near wake (cavity) - XREF CFARE)

- Main wake (descending streamlines) - FRERHR

- Two plume approach

Differences in detail R NG

- For example ADMS includes effects of  _ 15 TIADMS 232 £ 31| KA FE P F & 740 0

angle of wind to building R

Cavity ZERERX

Figure from
PRIME
Documentation

# BPRIMESCHR

Near Wake iﬁﬁﬁ =4

Far Wake
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Building effects: ADMS and AERMOD EH Y5 CERC

comparison with wind tunnel data 5 XUF 25 Hdm %) b

* Maximum ground level concentration (K) as a function of source height (Z,); the
angle of the building to the wind is zero, x: (Robins and Castro wind tunnel
data),

o BRI (K)RIGYIRRRE (Z) RS, SYIRS KK e f 40
- x (Robins 5 Castro R ZKHFE) A AERMOD; ® ADMS

0.40

0.35

0.30 A

0.25 A

~ 0.20 4

0.15

X

o
.
o

x
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Flow and dispersion over complex terrain

BT TSR 5508 #
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Flow and dispersion over complex terrain

E%Hiﬂzif' TRFBEFEEEDY R
The impact of stability on flow

. ﬁ‘% PR HIB B

Logarlthmlc profile b Shear in

middle layer

AR

¥K\¥
W —

Flow over hill Dividing

=5 1L, Al streamline
REHUR | e

Flow round hill S £35d 1ids

Flow patterns over a 3-dimensional hill for a. neutral flow b. weak stratification
¢. moderate stratification, and d. strong stratification.
Ad DBIIAF R a PRI b 392 o RN d SR
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Flow and dispersion over complex terrain——Hill wakes

ST MEXTAT A B i Ji FE 3 CERC

* Terrain-affected dispersion from sources in the lee
(downwind) of a hill
o MBS RE CRXED 5YERE

Region of recirculating
air flow in lee of hill

”\ W AR

£ >y 3, /_\

2, \v\ 'S Plume affected by
\\ RN \ downwash in lee of hill

. s JET 2B L R F AT
r’\/\ T AmwEm

Helical motions
BHEES)
Plumes emanating from sources downwind of a hill in neutral conditions

RS AR T LWL R 18 15 BT

The First National Workshop on Atmospheric Environmental Impact Assessment, Harbin, December 2010
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Flow and dispersion over complex terrain

Treatment in ADMS and AERMOD CERC
H 2R T 448 ADMS 5 AERMOD s S iz 3 5 K S B AL 35 =

* ADMS uses two stage process

(i) calculates mean flow and turbulence over complex terrain using established
and validated flow model (FLOWSTAR)

(ii) calculates dispersion of pollutants using the flow field

+ ADMS includes the effect of varying terrain height and varying
surface roughness and effects of stratification

« ADMS allows for effects of hill wakes

« ADMSRKH B b2 75
(i) I BT RAF SR (FLOWSTAR) HE 8 Zu T 44 T KIFR 53R
(i) BB IRIS B v S e B

©  ADMS%EHTE 5 R B4 DU R R A8 R T

« ADMS Z 8 L3 B3 N
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Flow and dispersion over complex terrain
Treatment in ADMS and AERMOD (o S ={
H 2R #0824 F ADMS 5AERMODH SiE 3 5 XSy Bt By

* AERMOD uses simple one stage process to calculate pollutant
concentrations (it does not calculate flow field)

+ AERMOD solution is weighted average of terrain following
solution (no impact of terrain in neutral flow) and very stable
solution (plume impaction)

+ AERMOD RH M HK—PE TR EETHBERIRE (MHE
)

« AERMODF¥ERVHEBI MRS TE R T RIACE Y —S R
HEREP ORZ B AT HEREM) FIEERELLT
CHEPIZEE)
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Flow and dispersion over complex terrain

Example flow field and dispersion in ADMS CERC
RORME A T S35 XSy H——ADMSH Rz 53 Bun Bl
Vector plot of horizontal mean flow at height 10m
Neutral conditions, wind frorq west

1400.007

1200.00]

1000.004

(N
000 20000 40000 60000  800.00  1000.00 120000

Metres
Example of calculated Example of plume over
complex terrain

ADMS flow field
ADMSTL v 48 BHRME L4 T P =5
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Flow and dispersion over complex terrain:. AERMOD approach CERC
B2 EH T SRIGSI ERSY B——AERMODREA A

» Terrain-following — hills have no effect in neutral flow

o SRR L W3t P RREE RN

AERMOD solution is weighted

L> average of two extremes
- does not correspond well to
observed flows
a AERMOD K] 771 2 B Rk i 1

DLETIABCT 38— ARER TS
W B AERD &

* Plume impaction — very stable

- SRR — AEREE AT

The First National Workshop on Atmospheric Environmental Impact Assessment, Harbin, December 2010
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Flow and dispersion over complex terrain

ADMS v AERMOD comparison with wind tunnel data — neutral flow CERC
ADMS 5 AERMOD%5 8 5 XU X 5 #HE th i — sh SR

US EPA Wind Tunnel Data
Lawson, Snyder and
Thompson (1989)

EEEPAXGRAK BHE

Ratio of complex terrain toﬁQMS
terrain maximum

concentrations as function of
stack height and location

B 5P TR

B LA R & = S AL

) B 3

o
-1500 -1000 -500 0

750-

AERMOD does not model
wake effect 20

AERMOD &£ E T
AE R M O D -(ISOD -1000 -500 0 500 1000 1500 2000 00
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Flow and dispersion over complex terrain: Clifty Creek experimeeERC
R &M T RS 515 R Yy 8 Clifty Creek st

+ Clifty Creek field experiment, US, heights of three stacks 208m
+ Terrain rising to almost 300m

« ZEHE Clifty Creek 3% L%, = EE 208K HHEE

© HUBHTFHER]300K

20000 200
280
270

15000
260
250
10000 240
230
220
5000 210
200
190

o
180
170
5000 160
150
140

5000 0 5000

10000 15000
130

120
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Flow and dispersion over complex terrain: Clifty Creek,
calculated annual averages SR FHE R

The deep valley
affects the flow
and hence dispersion
in ADMS but

not in AERMOD

FEADMSH, A H:
5 A ¥ ey L]
=AM e

{BXEAERMOD ¥R Y™
BAZBEA R

= a0 12000 o 4000 2000 12000

AERMOD 1o hills

EDMS 1o hills
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Flow and dispersion over complex terrain:
Ribblesdale modelling Ribblesdale 7K{8] #E

* Ribblesdale, UK
« Cement works with wet and dry kil  n — stack heights 92m and 104m

- FEERibblesdale £l
o KB HABAMNTRE, MERESFHI2KM104K

uuuuuu
uuuuuu
aaaaaa

uuuuu

441000-

440000-

439000
370000 371000 372000 373000 374000 375000 376000 377000 378000 379000 380000
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Flow and dispersion over complex terrain:

Ribblesdale, calculated annual averages

7/

Ribblesdale ZEFISERIR T+ L5

Enl MO0 IT4D00  WEDD  37E000

Plume impaction very
severe in AERMOD

i but notin ADMS
— it is rarely observed

AERMOD R FE T

-0.018
-0.022
-0.026
-0.03

-0.034
-0.038
-0.042
-0.046
-0.08

W0 300 wenod  waomo

AERMOD no hills

Wi R IEEBRHE, M
ADMSHU AR %
NRELFDRONE
|
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Flow and dispersion over complex terrain:
Ribblesdale modelling RibblesdaleZE4!

*  Maximum (and minimum) values for the average and
maximum normalised concentrations for the Ribblesdale case.

+ Ribblesdale & FHMB RN L EWREFRRKN (RN A

ADMS hills
ADMS & 5 7k

ADMS no hills
ADMS-V-IH 1 TE

AERMOD hills
AERMOD F& & Z: i 1

AERMOD no hills
AERMOD V-1H i JE

Average (pus/m?3)
SEBIIR E (us/m3)

0.0470

0.0417

0.0518

0.0316

Maximum (us/m3)

B AAE (us/m3)

1.01
0.90

10.36

0.54
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ow and dispersion over complex terrain:
Difference between Clifty Creek and Ribblesdale modellings CERC

Clifty Creek5Ribblesdale X 5

* At Clifty Creek a deep steep valley is carved out of a plain

— the flow in the valley is ‘cut-off’ from ambient flow and the effective
stack height is much reduced as predicted by ADMS

* At Ribblesdale stack is in wide valley with rounded hills

- AERMOD predicts plume impaction onto hillside but this is not
observed

« Clifty CreekRHI+, HFE P IRHTE F5ER I BEE L4
— A S BB SR DT WT,  ZEADMSTR 5 vk il R 3 B
by NS

* RibblesdaleZ4 5 4 &AL T & B 34 LU #9 55  LL 25
— AERMODTRM &= AP o7 I IS ——5 SERR A RF
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ADMS and AERMOD
Dealing with model differences fn{af At B A £ 7

CERC

* Main drivers of model differences
- Boundary layer height (BLH)
- Plume rise modules (PR)
- Complex terrain modules

- SEEASRERNERRR
- MR ZEFE(BLH)
- JEPHRTHEE(PR)
- BRI

The First National Workshop on Atmospheric Environmental Impact Assessment, Harbin, December 2010 36
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ADM AERMOD
S and @) CERC

Dealing with model differences {ATAtEERIZ 5

» Concentrations over flat terrain

If ADMS and AERMOD predict markedly different concentrations
(and one model predicts exceedence of air quality standard), use
model diagnostics/output to check if BLH and PR appear realistic
(for example BLH may appear unrealistically high). Adjust BLH or
use model with more realistic BLH and PR.

« CPHEMETIRE
W RADMS HAermod BEUIRE G REHHE (CF—MERLTR
R =S RERME) , AR/ A TR B ERE
AEPBITREIER (Blah T EEEREE HIAIER KWL
%) o WMRMIXHEON LT R RERTRE, SRR
5 LB E VMR L R RS PRI
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ADMS and AERMOD-Dealing with model differences

ADMS 5 AERMOD - Wif 3 FF AL 2= 5 CERC

« Concentrations with building effects

ADMS and AERMOD have quite similar approach. If marked
differences and one model exceeds air quality standard check
specified building geometry, BLH and PR for realistic values.
Adjust building geometry and/or BLH or use model with more
realistic BLH and PR.

ADMSEAERMODA B2 FH I 7 2 dE T AHEL. anRE5 R H
N BERZERIH—FEBERDMEEARN, BB E YN LA
b URBEREMEPHRIRE SRR HEEFYLAR
STRBGA R E R E S ERR A, S ERE AR
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ADMS and AERMOD-Dealing with model differences

ADMS & AERMOD - Bn{axf & E 7 CERC

+ Concentrations over complex terrain

If ADMS and AERMOD predict markedly different concentrations (and
one model predicts exceedence of air quality standard) check plume
rise and boundary layer height as above then if:

(i) AERMOD greater than ADMS and terrain higher than stack height
and exceedence on windward side of hill, ADMS likely to give more
accurate predictions;

© RIRHTE TIRE
WRADMSEAermod G RER BFE GFEA —/MER TN ERL
SEERE) » BRiEERITIERERPHI 5L RS

(i) AERMOD WilllikE®m TADMS, FHMERERTHEEEE, B
X ARAL T L3 K, ADMS TRl 45 58 7T 86 58 4 HERf
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ADMS and AERMOD-Dealing with model CERC
differences ADMS 5 AERMOD - X} iR 2 7

(i) ADMS greater than AERMOD and terrain higher than stack
height and exceedence on leeward side hill (in hill wake), ADMS
likely to give more accurate predictions;

(i) ADMS TR E B TAERMOD, I HHEmEmTHE =,

AR DX IRALT I R (FEILRREIEX ) , ADMSTRH LR
A RESE A HEAH

(iii) if stack exit higher than terrain height, ADMS likely to
give more accurate predictions.

%;%ﬂ RHE W O ERTHIBR, ADMSTRINSS R ATREE K

The First National Workshop on Atmospheric Environmental Impact Assessment, Harbin, December 2010 40
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Future Directions:

AR ETT 7]

* Modeling plays an increasingly important role for EIA
-Not looking at one single issue, but more comprehensive approach.
e.g. industrial and roads sources combined etc.

o BEUERIZEI SR RN A TR E R

- PTREXT ) W AR Ak, TR BSRESR &4, Bk TR
MIBBIRE G HIBE

* Linkage to climate change

« 5RBERLMHBKER

The First National Workshop on Atmospheric Environmental Impact Assessment, Harbin, December 2010 41

Road traffic sources

bz S EY

* ADMS includes specific ADMS calculated contours of
algorithms for road traffic sources Annual mean NO2 across London
- vehicle induced turbulence ADMS 7/ SINO2 F Kk B S 1 ]
- effects of street canyons S ——

- effects of sound barriers ANmENCE T
- vehicle emission factors

- ADMSEIEE T HHEE BT S NP
VEHIE S ;
- BLBZE S B ._ %ggg:, 0y
- BRI PRCAPL
- BB HE R T 9. ‘(-{'{” ]
£

*  AERMOD has no specific treatment of road traffic emissions

*  AERMODFEH & ] i %ot X B ST HE TR AR B
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Model development and some other projects CERC

AT R 5T B

* Models are undergoing continuous development to reflect
new science and issues:
- for example ADMS is being developed to calculate the effect of wind
farms on dispersion and industrial structures on efficiency of nearby
wind farms;

- models are been used in health impact studies taking account of
population exposure.

« BRIEABTESEIFR, R4 TFIH SRS F -

- BImIEAEHATADMSHIE— BT &, DN TIHERIKH) S #
ISR A ML S5 B R A HL ) BERSEK  R
- AT ABREXN AR AT A
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MR & 5 AR i

Nysted wind farm. contours of total wind speed
U=10m/s, wind direction 278 degrees

Wind speed calculated in the

in the Nysted offshore wind farm
with modified version of ADMS
complex terrain and
concentration fluctuation module
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ADMS-Airports
ADMS-#17
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ADMS Star — emergency response model
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1000 || °Figure: annual average NOy pg/m3
2000 near to Heathrow Airport, 2002
2001
2002 * 2006 ADMS-Airport first version released
2003 - part of the Project for the Sustainable
2004 - Development of Heathrow, Adding Capacity
2005 - UK Department of Transport declared ADMS-Airport the best model !
5883 - Staff trained in handling protestors ahead of public meetings
2008 | 2006 EADMSHLIZ S —IRF AR A
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CERC

ADMSSTAR emergency response model for the UK Food

Standards Agency
- uses puff model
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