APPENDIX D

Revisions to VF and PEF Equations (EQ, 1994b)



ENVIRONMENTAL QUALITY MANAGEMENT, INC.

MEMORANDUM
TO: Ms. Janine Dinan DATE: July 11, 1994
SUBJECT: Revisionsto VF and PEF Equations FROM: Craig Mann
FILE: 5099-3 cc:

Subseguent to the evaluation of the dispersion equations in the RAGS - Part B performed
by Environmental Quality Management, Inc. (EQ,1993), questions have arisen as to the accuracy
of the modeling protocol used to derive the dispersion coefficient (Q/C) used in the volatilization
factor (VF) and the particulate emission factor (PEF) presently employed to cdculate the ar
pathway Soil Screening Levels (SSLs).

EQ, 1993 used the Industrial Source Complex model (1SC2-ST) to derive a normaized
concentration (kg/m® per g/m?-s) for a series of square and rectangular area sources of differing
size. This modeling protocol employed a source subdivision scheme similar to that recommended
in the ISC2-ST Modd User's Manua (EPA, 1992) whereby the source was subdivided into
smaller sources closest to the center of the area. The center of the area was found to represent the
point of maximum annual average concentration for all source shapes analyzed. Consecutive model
runs were performed whereby source subdivision was increased between runs. Fina source
subdivision was reached when the model results converged within afactor of three percent or less.

From these data, a simple linear regression was used to evauate the nature of the
relationship between the normalized concentration and the size of the area. Preliminary plots of the
data indicated that the relationship was exponentia. Therefore, the relationship was linearized by
taking the natural logarithms (In) of each variable. The resulting linear regron for a square area
of 0.5 acres resulted in a normalized concentration (C/Q) of 0.0098 kg/m® per g/m?-s; the inverse
of the normalized concentration resulted in a dispersion coefficient (Q/C) of 101.8 g/m*s per
kg/m®.

On May 5, 1994 a teleconference was held between representatives of the Toxics
Integration Branch of the Office of Emergency and Remedial Response (OERR) and the Source
Receptor Anaysis Branch of the Office of Air Quality Planning Standards (OAQPS) to discuss the
relative merits of the available area source algorithms as applied to nearfield and on-site receptors
exposed to ground-level nonbuoyant emissions. The conclusions drawn from this teleconference
were that a new agorithm recently developed by OAQPS would yield more accurate results for the
exposure scenario in question.

The new agorithm is incorporated into the ISC2 model platform in both short-term mode
(AREA-ST) and long-term mode (AREA-LT). Both models employ a double numerical integration
over the area source in the upwind and crosswind directions as follows:

O O D D
- QK VD ex D—O oY (1)
X IE y €Xp
2nud” o, 0, E y E
where Q. = Area source emission rate (g/m?-s)
K = Units scaling coefficient
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Vv =Vertica term
D = Decay term.

Theintegral inthe lateral (i.e., crosswind or y) direction is solved analytically as:

exp 0 =Y DZEuy = erfc 2

where erfc is the complementary error function.

Theintegra in the longitudinal (i.e., upwind or x) direction is solved by using a weighted
average of successive estimates of the integral using a trapezoidal approximation. The model uses
three separate criteria to determine convergence of the upwind integral. The result of these
numerical methods is an estimate of the full integral that is essentially equivalent to, but much more
efficient than, the method of estimating theintegral as a series of line sources, such as the method
used by the Point, Area, Line (PAL 2.0) model. Wind tunnel tests have also shown that the new
algorithm performs well with on-site and near-field receptors.

Because the new agorithm provides better concentration estimates and does not require
source subdivision, arevised dispersion analysis was performed for both volatile and particulate
matter contaminants using the new agorithm.

The first part of the analysis involved a determination of the relationship between
concentration and source size. In addition, this part of the analysis included a determination of the
point of maximum annua average concentration for a sguare area source. This assessment
employed the AREA-ST mode as acquired from the OAQPS Technology Transfer Network,
Support Center for Regulatory Air Models (SCRAM) Bulletin Board.

Meteorologica data used for this analysis were 1989 hourly data for the Los Angeles
National Wesather Service (NWYS) surface station, upper ar data were from the Oakland NWS
station for the same year. Rural dispersion coefficients were employed and dl regulatory default
options used. Modeling assumed flat terrain with no flagpole receptors; source rotation angle was
set equal to zero.

Five source sizes were included in the assessment: 0.5, 5, 30, 200, and 600 acres. A
coarse Cartesian receptor grid was employed within and extending beyond the source perimeter; a
discrete receptor was also placed at the center of each source (x,y = 0,0). Emissions from each
source were set equal to 1.0 g/m?-s; concentrations were calculated in units of kg/m®.

Figure 1 shows the relationship between source size (acres) and annual average
concentration (kg/m3) for the five source sizes modeled. In each case, the point of maximum
concentration was located at the center of the source. As an example, Attachment A is the modd
run sheets for the 0.5 acre source. As can be seen from Figure 1, the reationship between
concentration and source size is exponential. Results also show that the maximum concentration
representing the 600 acre sourceis 2.9 times higher than that of the 0.5 acre source.

Having established that when using the AREA-ST mode the point of maximum
concentration for a square area source is the center receptor, the second part of the analysis was to
determine which of the 29 meteorologica sites from EQ, 1993 best represents the average
exposure and the high end exposure to volatile and particulate matter emissions. It was determined
that the average exposure case should be represented by the 50th percentile site concentration,
while the high end exposure is best represented by the 90th percentile Site concentration.

D-2



0.10

CONCENTRATION (kg/m3)

0.03680

0.02849

0.02167

0.01453

0.04238

0.01
0.1

[ T TTTTh | LR I 1T T T T1TTTl T

| 10 100
SOURCE SIZE (Acres)

Figure 1
Normalized Annual Average Concentration Versus Source Size
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Each of the 29 sites from EQ, 1993 were subsequently modeled at an emission rate of 1.0
g/m?-s with asingle discrete receptor at the center of the square area source. Source sizes modeled
were 0.5 acres and 30 acres. Hourly meteorological data for each site were from EQ, 1993. From
the set of SS normalized annual average concentrations, the 50th percentile site was determined to
be Sdt Lake City, Utah; Los Angeles, California (89th percentile site) was determined to be the
closest approximation of the 90th percentile site. Table 1 shows the resulting dispersion
coefficients for the two source sizes and the percentile ranking of each site.

In order to determine the average and high end sites for particulate matter exposures
resulting from wind erosion, a normalized concentration could not be used because meteorological
conditions other than simple dispersion (i.e., wind velocity and frequency) influence emissions
and therefore actual concentrations. For this reason, actual concentrations were calculated for each
site using the existing PEF equation as follows:

[0.036 (1-V) x (U, /U, § X F(XE

=€ 3600 s/h . )
where C = Annua average PM, concentration, kg/m®
(C/IQ) = Normalized annual average concentration (kg/m? per g/m? -s)
\ = Fraction of continuous vegetative cover
U, = Mean annual windspeed, m/s
U, = Equivalent threshold value of windspeed at 7 m, m/s
F(x) = Windspeed distribution function from Cowherd, 1985.

The value of (C/Q) for each site was the normalized concentration previously estimated for
volatile emissions (i.e., the inverse of each dispersion coefficient in Table 1). The value of V was
set equal to 0.5. The mean annual windspeed (U,,) for each site was taken from Westher of U.S.
Cities, Second Edition, Volume 2 by J. A. Ruffner and F. E. Bair, Gale Research Co., Detroit,
Michigan. The value of F(x) was estimated for each site from Figure 4-3 or caculated from
Appendix B of Cowherd 1985, as appropriate.

The value of U, , was calculated as follows:

U._, = %1 In EZ%OE 4
where U,, = Equivaent threshold value of windspeed at 7 m, m/s
Z, = Surface roughness height, cm (z, = 0.5 cm for open terrain)
U, = Thresnhold friction velocity, m/s (U, = 0.625 m/s).

Table 2 gives the results of this analysis and shows the relative PM,, concentrations for
each dite by source size and the percentile rankings. As can be seen from Table 2, the 50th
percentile ste was Sdt Lake City, Utah, while the 89th percentile ste was Minneapalis,
Minnesota.
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TABLE 1.
VOLATILE DISPERSION SITE RANKINGS

NWS 0.5 Acre 30 Acre Site
Surface (Q/C) (Q/C) Ranking
Station (g/m?-s per | (g/m?-s per Percentile
City Number kg/m3) kg/m3) (%)
Huntington 13860 52.77 27.08 100
Fresno 93193 62.00 31.85 96
Phoenix 23183 64.06 32.63 93
Los Angeles 24174 68.82 35.10 89
Winnemucca 24128 69.25 35.49 86
Boise 24131 69.40 35.69 82
Hartford 14740 71.33 36.64 79
Little Rock 13963 73.37 37.68 75
Portland 14764 74.24 37.86 71
Salem 24232 73.42 37.88 68
Charleston 13880 74.91 38.42 64
Denver 23062 75.59 38.80 61
Atlanta 13874 77.16 39.68 57
Raleigh-Durham 13722 77.46 39.87 54
Salt Lake City 24127 78.06 40.14 50
Houston 12960 79.24 40.70 46
Lincoln 14939 81.63 41.56 43
Harrisburg 14751 81.90 42.34 39
Bismarck 24011 83.40 42.72 36
Seattle 24233 82.71 42.81 32
Cleveland 14820 83.19 43.03 29
Albuquerque 23050 84.18 43.31 25
Miami 12839 85.40 43.57 21
San Francisco 23234 89.53 46.06 18
Philadelphia 13739 90.09 46.38 14
Minneapolis 14922 90.74 46.84 11
Las Vegas 23169 95.51 49.48 7
Chicago 94846 97.75 50.45 4
Casper 24089 100.00 51.68 0

D-5




TABLE 2. PEF.CALCULATIONS AND SITE RANKINGS

NWS Mean Mean Roughness | Threshold | Threshold F(x), F(x), Vegetative PM10 0.5 Acre 0.5 Acre 30 Acre 30 Acre Site
surface annual annual height, Zo t friction friction cover emission (Q/IC) annual (Q/C) annual ranking
station wind- wind- velocity at | velocity at flux (g/m2-s average (g/m2-s average percentile

speed speed surface m per conc. per conc.

City number (mph) (m/s) (cm) (m/s) (m/s) X X<=2 X>2 (fraction) (g/m2-s) kg/m3) (ug/m3) kg/ m3) (ug/ m3) (%)
Casper 24089 129 5.77 05 0.625 11.32 1.74 0.57 NA 0.50 3.77E-07 100.00 3.77 51.68 7.29 100
Cleveland 14820 10.8 4.83 05 0.625 11.32 2.08 NA 2.32E-01 0.50 9.01E-08 83.19 1.08 43.03 2.09 96
Lincoln 14939 10.4 4.65 0.5. 0.625 11.32 2.16 NA 1.82E-01 0.50 6.30E-08 81.63 077 41.56 152 93
Minneapolis 14922 105 4.69 05 0.625 11.32 2.14 NA 1.94E-01 0.50 6.92E-08 90.74 0.76 46.84 1.48 89
Bismarck 24011 10.3 4.60 05 0.625 11.32 218 NA 1.70E-01 0.50 5.73E-08 83.40 0.69 42.72 1.34 86
Chicago 94846 10.4 4.65 05 0.625 11.32 2.16 NA 1.82E-01 0.50 6.30E-08 97.75 0.64 50.45 125 82
Philadelphia 13739 9.6 4.29 05 0.625 11.32 2.34 NA 9.93E-02 0.50 2.71E-08 90.09 0.30 46.38 0.58 79
Miami 12835 9.2 411 05 0.625 11.32 2.44 NA 6.82E-02 0.50 1.64E-08 85.40 019 43.57 0.38 75
Altanta 13874 91 4.07 0.5 0.625 11.32 2.47 NA 6.16E-02 0.50 1.43E-08 77.16 0.19 39.68 0.36 71
Seattle 24233 91 4.07 0.5 0.625 11.32 2.47 NA 6.16E-02 0.50 1.43E-08 82.71 017 42.81 0.33 68
Boise 24131 8.9 3.98 05 0.625 11.32 2.52 NA 4.95E-02 0.50 1.07E-08 69.40 0.15 35.69 0.30 64
Las Vegas 23165 91 4.07 05 0.625 11.32 2.47 NA 6.16E-02 0.50 1.43E-08 95.51 015 49.48 0.29 61
Albuquerque 23050 9.0 4.02 05 0.625 11.32 2.49 NA 5.53E-02 0.50 1.24E-08 84.18 015 4331 0.29 57
Denver 23062 8.8 3.93 05 0.625 11.32 2.55 NA 4.41E-02 0.50 9.25E-09 75.59 012 38.80 0.24 54
Salt Lake City 24127 8.8 393 0.5 0.625 11.32 2.55 NA 4.41E-02 0.50 9.25E-09 78.06 012 40.14 0.23 50
Portland 14762 8.7 3.89 05 0.625 11.32 2.58 NA 3.91E-02 0.50 7.93E-09 74.24 011 37.86 021 46
Charleston 13880 8.7 3.89 05 0.625 11.32 2.58 NA 3.91E-02 0.50 7.93E-09 74.91 011 38.42 0.21 43
Hartford 14764 8.6 3.84 05 0.625 11.32 2.61 NA 3.45E-02 0.50 6.76E-09 7133 0.095 36.64 0.18 39
San Francisco 23234 8.7 3.89 05 0.625 11.32 2.58 NA 3.91E-02 0.50 7.93E-09 89.53 0.089 46.06 0.17 36
Little Rock 13963 8.0 3.58 05 0.625 11.32 2.80 NA 1.45E-02 0.50 2.29E-09 73.37 0.031 37.68 0.061 32
Winnemucca 24128 7.9 353 0.5 0.625 11.32 2.84 NA 1.23E-02 0.50 1.86E-09 69.25 0.027 35.49 0.052 29
Houston 12960 7.8 3.49 05 0.625 11.32 2.88 NA 1.03E-02 0.50 1.51E-09 79.24 0.019 40.70 0.037 25
Ealﬁigh- 13722 7.7 3.44 05 0.625 11.32 291 NA 8.60E-03 0.50 1.21E-09 77.461 0.016 39.87 0.030 21

urham
Harrisburg 14751 7.7 3.44 05 0.625 11.32 291 NA 8.60E-03 0.50 1.21E-09 81.90 0.015 42.34 0.029 18
LosAngeles 24174 7.4 331 05 0.625 11.32 3.03 NA 4.74E-03 0.50 5.92E-10 68.82 8.60E-03 35.10 0.017 14
Salem 2423 2 7.0 313 05 0.625 11.32 321 NA 1.87E-03 0.50 1.98E-10 73.42 2.69E-03 37.88 5.22E-03 il
Huntington 13860 6.5 291 05 0.625 11.32 3.45 NA 4.45E-04 0.50 3.76E-11 52.77 7.13E-04 27.08 1.39E-03 7
Fresno 93193 6.4 2.86 05 0.625 11.32 351 NA 3.19E-04 0.50 2.58E-11 62.00 4.16E-04 3185 8.09E-04 4
Phoenix 23183 6.3 2.82 0.5 0.625 11.32 3.56 NA 2.25E-04 0.50 1.73E-11 64.06 2.71E-04 32.63 5.31E-04 0

F(x) <= 2 from Cowherd (1985), Figure 4-3.
F(x) > 2 from Cowherd (1985), Appendix B.
NA = Not Appilcable.
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Table 3 summarizes the results of the dispersion coefficient analysis for
both the VF and PEF equations. In addition, Table 3 also gives the default values of
the PEF variables for both average and high end exposures.

TABLE 3.

VF AND PEF VALUES OF (Q/C) FOR AVERAGE
AND HIGH END EXPOSURES

Site size Average High End PEF PEF VF VF
annual annual Average High End Average High End
conc., conc., (Q/C), (Q/C), (Q/C), (Q/C),
PM10 PM10 (g/m?-s per | (g/m2-s per | (g/m3-s per | (g/m3-s per
(ug/m?3) (ug/m? kg/m?®) kg/m?) kg/m?®) kg/m?®)
0.5 Acres 0.12 0.76 78.06 90.74 78.06 68.82
30 Acres 0.23 1.48 40.14 46.84 40.14 35.10

Average Site for PM10= Salt Lake City
Average Site for Volatiles = Salt Lake City
High End Site for PM10 = Minneapolis
High End Site for Volatiles = Los Angeles

Average Site for PM10: Mean annual windspeed (U,,) = 3.93 m/s; F(x) = 0.044, at x = 2.55.
High End Site for PM10: U, = 4.69 m/s; F(x) = 0.194, at x = 2.14.

Where:

Vegetative cover (V) = 0.5.
Surface roughness height (Z,) = 0.5 cm.
Threshold friction velocity (U,) = 0.625 m/s at surface.
Threshold windspeed at 7 meters (U-7) = U/0.4 x In(700/Z,) = 11.32 m/s.
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ATTACHMENT A

AREA-ST MODEL RUN SHEETS FOR A 0.5 ACRE SQUARE AREA SOURCE

@ STARTI NG

@ TI TLEONE AREA  SORES-- 1/2acre run

@ MODELCPT DFALLT QO\NC RURAL

@ AVERTI ME PER D

@ PQLLUTI D PMLO

@ RUNCRNOT RN

@ ERRCRHA L AREAL. ERR

@ FI N SHD

SO STARTI NG
SRAD SRCTYP xS YS ZS

SO LQOCATI ON Al/ 2 AREA -22.5 -22.5 . 0000
SRAD & 5 XNT YINT

SO SRCPARAH Al/ 2 1.0 0.0 45, 45,

0 EHSINT . 100000E- 02 (GRAVE (SEG M*2)) Kl LOGRAMY OBl G METER

0 SROAROP AREAL Al/2

0 F N SHD

RE STARTI NG

RE O SOCART 0. o.

RE DO SOCART 25. 0.

RE D SOCART -25. o.

RE O SACART 25. 25.

RE O SACART 25. -25.

= D SCCART -25. -25.

RE D SCCART -25. 25.

RE O SOCART 50. 0.

RE D SOCART -50. 0.

RE DO SACART 50. 50.

RE O SACART 50. -50.

RE D SCCART -50. -50.

RE D SCCART -50. 50.

RE DSSOCART 75. 0.

RE D SOCART -75. 0.

RE D SACART 75. 75.

RE O SACART 75. -75.

RE O SACART -75. -75.

RE D SCCART -75. 75.

RE O SOCART 100. 0.

RE D SOCART - 100. 0.

RE D SACART 100. 100.

RE O SACART 100. - 100.

RE 0O SOCART - 100. -100.

RE D SCCART - 100. 100.

RE A N SHD

ME STARTI NG

ME | NPUTH L C \ CRAl Q 23174-89. ASC

ME ANEHHEHT 10. 0 METERS

ME SURFDATA 23174 1989 LGB ANCHLES

ME UAl RDATA 23230 1989 OAKLAND
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WNDCATS 1.54 3.0 514 823 10.80
FIN SHD

STARTI NG
RECTABLE ALLAVE H RST
FIN SHD

eee mm

B

*** SETUP H ni shes Successful |y ***

kkkkkkkkkhkkhkkkhkkhkkkhkkhkkkhkkhkkkhkkhkkkhkkhkkkhkhkkkhkkhkkkhkkhkkkhkhkkkhhkkkhkkkkhkkkkkkk
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**x AREAST - VERSI ON TESTA ***  *** AREA SORCES---1/2 acre run***
TEST CF ST AREA SORCE ALQCR THM *** ol

**% MCDELI NG CPTI ONS USED: GONC RURAL FLAT DFALLT

*** MODEL SETUP CPTI ONS SUMVARY Fokx

**Mpdel |'s Setup For Cal cul ati on of Average QONCentration Val ues.
**Mbdel Uses RURAL D spersion.

**Mbdel UWses Regul atory DEFALLT Opti ons:

Final Punme R se.

S ack-ti p Downwash.

Buoyancy- i nduced D sper si on.

Wse Cal ns Processing Routi ne.

Not Use Mssing Data Processing Routine.

Default Wnd Profil e Exponents.

Default Vertical Potential Tenperature G adients.
“Uoper Bound” Val ues for Supersquat Buil di ngs.
No Exponential Decay for RURAL Mbde

©CoNoTA~AWLNE

**Mbdel Assurmes Receptors on FLAT Terrain.
**Mbdel Assurmes No FLAGPQLE Receptor Hei ght s.
**Mpdel Cal cul ates PER (D Averages Only
**This Run Includes: 1 Source(s); 1 Source Goup(s); and 25 Receptore(s)
**The Mbdel Assunes A Pollutant Type of: PMO
**Mpdel Set To Gontinue RUNning After the Setup Testing. ff
**Qut put Qptions Sel ected:
Mbdel Qutputs Tables of PER (D Averages by Receptor
Mddel Qutputs Tables of H ghest Short Term Val ues by Receptor (RECTABLE Keywor d)
*NOTE The Foll owing H ags My Appear Fol | owi ng GONC Val ues:
c for GalmHours
mfor H ssing Hours
b for Both Gal mand Mssing Hours
*Msc. |nputs:
Anem Hit. (m) 10.00 ; Decay Qoef. =0000 ; Rot. Angle = .0

Emssion Lhits = ((RAVH (SEGM*2)); BEmssion Rate Lhit Factor = .| QOOCE 02
Qutput Lhits = K LOGRAME OBl G METER

**inpput RunstreamFile: areal. dat, *Qutput Print Fle: areal. out
**Detail ed Error/ Message File: AREAL ERR
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**x AREAST - VERSI ON TESTA ***  *** AREA SORCES--- 1/2 acre run
TEST GF ST AREA SOURCE ALQCR THM ***

**% MODELI NG CPTI ONS USED: GONC RURAL FLAT DFAULT

*** AREA SOURCE DATA ***

* k%

*k*

SOURCE NUMBER EMISSIONRATE ~COORD  (SWCORNER) BASE RELEASE  X-DIMOF  Y-DIMOF  ORIENT. EMISSION

ID PART. (USERUNITS X Y ELEV. HEIGHT AREA AREA OFAREA  RATE SCALAR
CATS. IMETERS™2) (METERS)  (METERS) (METERS)  (METERS)  (METERS)  (METERS)  (DEG)  VARYBY

A112 0 .10000E+01 -22.5 -22.5 0 .00 45.00 45.00 .00

ek AREAST - VERSI ON TESTA *** *** AREA SORCES--- 1/2 acre run
TEST F ST AREA SORCE ALGR THM  ***

**% MODELI NG CPTI ONS USED: GONC RURAL FLAT DFALLT

*** SOURCE | Ds DEFIN NG SORCE GROUPS ***
GROP ID SORCE | Bs

AREAL Al/ 2
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*k%

*** [0 SORETE CARTES AN RECEPTCRS ***

VERS| ON TESTA *** *** AREA SOLRCES--- 1/2 acre run
TEST OF ST AREA SOLRCE ALGCR THVI ***
*++* MDELI NG CPTI ONS USED. GONC RURAL FLAT DFALLT
(X% CORD, Y-COORD, ZELEV, ZFLAG (METERS)

Py Py e S g g g

OO0 O0O0O0O0O0O0000O

OO QOLOLOLO

-1

S S S S S S S S S eSS S
[ele]lols]slslslslslslslele)

nnn o9 N OO
1

OO QOINOOO
22255577_/000
Ralalel

1 1

N AAAAA A A A A A A A
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* k%

VERS QN TESTA *** %%
TEST (F ST AREA SORE ALQR

**% MODELI NG CPTI ONS USED GONC RURAL FLAT DFAULT

1111111111
1111111111
1111111111
1111111111
1111111111
1111111111
1111111111

AREA SORES--- 1/2 acre run
'I"_M*** * %%

*** METECRCLOJ CAL DAYS SH ECTED FCR PROCESSI NG ***

1111111111
1111111111
1111111111
1111111111
1111111111
1111111111
111111

(1=YES, 0=ND

1111111111 1111111111
1111111111 1111111111
1111111111 1111111111
1111111111 1111111111
1111111111 1111111111
1111111111 1111111111

1111111111
1111111111
1111111111
1111111111
1111111111
1111111111

NOTE METECRO.GJ CAL DATA ACTUALLY PROCESSED WLL ALSO CEHFEND ON WWAT | S | NOLLEED | N THE DATA A LE
*** UPPER BOUND CF FI RST THROUAH F FTH WND SPEED CATEQR ES ***
(HETERY SEQ

STABI LI TY
CATEQRY

TmoOw>

STABI LI TY
CATEQRY

mmoOw>

1
. 70000E- 01
. 70000E- 01
. 10000E+00
. 15000E+00
. 35000E+00
. 55000E+00

1.54, 3.09, 5.14, 8.23, 10.80,
*** \WND PROFI LE EXPONENTS ***

WI\DSPEEI:?OATEGZRY

. 70000E- 01
. 70000E- 01
. 10000E+00
. 15000E+00
. 35000E+00
. 55000E+00

. 70000E- 01
. 70000E- 01
. 10000E+00
. 15000E+00
. 35000E+00
. 55000E+00

4
. 70000E 01
. 70000E 01
. 10000E+00
. 15000E+00
. 35000E+00
. 55000E+00

5
. 70000E-01
. 70000E- 01
. 10000E+00
. 15000E+00
. 35000E+00
. 55000E+00

*+* \ERT| CAL_POTENTI AL TEMPERATURE_GRADI ENTS ***
(DEGREES KELMI N PER METER)

1
. 00000E+00

- 00000E+00
- 20000E- 01
- 35000E- 01

WI\DS:’EEI??CATEG:RY
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2 4
00 . 00000E+00 . 00000E+HO0
. O0000E+00 . 00000t +00 . O0000E+00
. O0000E+00 . 00000E+00 . O0O0OE+00
. 00000E+H00 . 00000E+00 . 00000E+H00
. 20000E-01 . 20000E- 01 . 20000E- 01
. 35000E- 01 . 35000E- 01 . 35000E- 01

5
. 00000E+00

- 00000E+00
- 20000E- 01
- 35000E- 01

6
. 70000E- 01
. 70000E- 01
. 10000E+00
. 15000E+00
. 35000E+00
. 55000E+00

6
. GDOOOE+00
. 00000E+CD
. 00000E+00
. GJDOOE+00
. 20000E- 01
. 35000E- 01



¥k AREAST - VERSI ON TESTA *** **x AREA SORCES--- 1/2 acre run Fr
TEST F ST AREA SORCE ALGR THM *** *kk

**% MIDELI NG CPTIONS USED: GONC RURAL FLAT DFALLT

*** THE FIRST 24 HORS OF METECRCLOJ CAL DATA ***

FILE C\CRA Q 23174- 89, ASC FCRVAT: (412, 2F9. 4, F6. 1, 1 2, 2F7. 1)
SURFACE STATION NO : 23174 LPPER Al R STATION NQ: 23230
NAVE LCB NAME  QAKLAND
YEAR 1989 YEAR 1989
YEAR MNH DY HIR HON SEED TEW SB  MXNS HEG (N
VECT(R (MS (K aASS RRAL  URBAN
89 1 1 1 251.0 3.00 2826 4 533.0  533.0
89 1 1 2 228.0 3.00 2820 4 568.6  568.6
89 1 1 3 1940 257 2820 4 604.1 6041
89 1 1 4 143.0 4.63 2820 4 630.6  639.6
89 1 1 5 173.0 2.06 2820 5 675.2 1510
89 1 1 6 272.0 3.09 280.4 6 710.7 1510
89 1 1 7 265.0 2.06 280.4 6 746.3 1510
8 1 1 8 233.0 2.06 2820 5 134.9  265.4
89 1 1 9 257.0 2.06 2837 4 278.2  387.0
89 1 1 10 261.0 .00 285.9 3 421.6  508.6
89 1 1 1 440 2,06 2882 3 564.9  630.2
8 1 1 1 56.0 3.60 289.3 3 708.3  751.8
89 1 1 13 83.0 412  289.3 3 851.6  873.4
89 1 1 14 50.0  4.12  290.4 3 995.0  995.0
89 1 1 15 820 412 287.6 3 995.0  995.0
89 1 1 16 74.0  3.60 287.6 4 995.0  995.0
89 1 1 17 8.0 3.60 2859 5 992.3  979.1
89 1 1 18 87.0 3.00 2843 6 975.8  880.6
89 1 1 19 154.0 412 2865 5 950.2  782.2
89 1 1 20 167.0 2.06  285.4 6 942.7  683.8
89 1 1 21 280.0 2.57 2854 6 926.2  585.3
89 1 1 2 252.0 2.06 2843 6 909.6  486.9
89 1 1 23 220.0 3.00 2832 6 893.1  388.4
89 1 1 24 260.0 1.54 2837 7 876.5  290.0
**+ NOTES: STABILITY QASS 1=A 2=B, 3=C_4=D_5=E AND 6=F.
FLONVECTCR | 'S DI RECTT ON TOMRD W1 CH WND | S BLOVNG
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**x AREAST - VERSI ON TESTA ***  *** AREA SORCES--- 1/2 acre run rHx
TEST GF ST AREA SOURCE ALQCR THM *** e

**% MODELI NG CPTI ONS USED: GONC RURAL FLAT DFAULT

*** THE PER CD ( 8760 HRS) AVERAGE GONCENTRATI ON VALUES FCR SOURCE GROP. AREAL ***
I NCLUDI NG SORCK(S): AL/ 2

*** O SCRETE CARTESI AN RECEPTCR PO NTI'S ***

** CQONC CGF PMLO IN KI LOGRAMS OBl G METER *x
X QOCRD (M) Y- QOCRD (N) QONE X-CO0RD (M) Y-GOCRD (M QOC
.00 .00 . 01453 25. 00 .00 . 00679
-25.00 .00 . 00594 25. 00 25. 00 . 00414
25. 00 -25.00 . 00104 -25.00 -25.00 . 00220
-25.00 25. 00 .00223 50. 00 .00 . 00175
-50. 00 .00 . 00158 50. 00 50. 00 . 00060
50. 00 -50. 00 .00018 -50. 00 -50. 00 . 00034
-50. 00 50. 00 . 00037 75. 00 .00 . 00076
-75.00 .00 . 00078 75. 00 75 .00 . 00024
75. 00 -75.00 . 00008 -75.00 -75.00 . 00015
-75.00 75. 00 . 00016 100. 00 .00 . 00041
-100. 00 .00 . 00047 100. 00 100. 00 . 00013
100. 00 -100. 00 . 00005 -100. 00 -100. 00 . 00009
-100. 00 100. 00 . 00009
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*xx AREAST - VERSI ON TESTA *** **% ARFA SOJURCES--- 1/2 acre run
TEST F ST AREA SORCE ALACR THM ***

*** MIDELI NG CPTI ONS USED: GONC RURAL FLAT DFALLT
% THE SUMVARY GF MW MUM PER (D ( 8760 HRS) RESULTS ***
** QONC GF PMLOIN Kl LORAVE OBl G METER *x
NETVWRK
GOP ID AVERAGE QONC RECEPTCR (XR YR ZELEV, ZHLAG CF TYPE R DID
AREAL  1ST HGEST VALLE IS . 01453 AT ( . 00, .00, .00, . 00) oC
2ND HGEST VALLE IS . 00679 AT ( 25. 00, .00, .00, . 00) bC
3RD HGEST VALLE IS . 00594 AT ( - 25. 00, .00, .00, . 00) oC
4THH GEST VALLE | S . 00414 AT ( 25. 00, 25.00, .00, . 00) bC
5TH HGEST VALLE IS . 00223 AT ( - 25. 00, 25.00, .00, . 00) bC
6TH H GEST VALLE IS . 00220 AT ( - 25. 00, -25.00, .00, . 00) oC

*
*
*

RECEPTCR TYPES
xR

i
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*rx AREAST - VERS QN TESTA ***  *** AREA SORCES--- 1/2 acre run

TEST CF ST AREA SOURCE ALGCR THM ***
*** MIDELI NG CPTI ONS USED QONC RURAL FLAT DFALLT
*** Message Summary For | SC2 Mbdel Execution ***

-------- Summary of Total Messages --------

A Total of 0 Fatal Eror Message(s)
A Total of 0 Vdrning Message(s

A Totat of 653 | nf or nmati onal ssage( s)
A Total of 653 Gal mHours Identified

*xxxcees EATAL ERROR MESSAGES * %%
* %

* %% I\D\E * k%

hhkkkkkhkkhhhhkhkkkhhhhhhhhhkhkdhdddhhhxdxhkrrddhhxx

*** | SCST2 Fi ni shes Successful |

khkkhkkhkhkhkhkhkkhhkhhhhkhkhkddrdhhhhhhhhhrrhkhhdhhx
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