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ABSTRACT 

This is the fourth in a series of reports documenting AIRI•OL-4, the Virginia 
Department of Highways and Transportation line-source model for predicting carbon 
monoxide concentrations w•thin the microscale environments of highways. The 
purpose of this report is to present the detailed data and methods involved in the 
analysis andcomparative evaluation of AIRPOL-4. 

The fifth report in this series will detail the algorithmic develepment and 
operation of the AII•POL-4 computer program. 
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SUPPORTIVE, •TA AND METHODS FOR THE EVALUATION OF AIRPOL-4 

by 

William A, Carpenter 
Resea roh Engineer 

Gerardo G• Cleme•na 
R.esearch Analyst 

and 

W, Richard Lunglhofer 
Research Assistant 

INTRODUCTION 

This report documents the data and methods employed in the analysis and 
comparative evaluation of the Virginia (AIRPOL-4), California (CALAIR) and 
EPA (HIWhY).line-source prediction models, Sections three through seven of 
this report provide descriptions of all test sites; detail the observed meteoro- 
logical, traffic, and receptor location parameters for each sampling period for 
each test site• list the in•m!ts for each of the prediction models for each sampling 
period; list the observed and predicted carbon monoxide (CO) levels at each 
receptor location for •ch sampling period; and present the performance statistics 
of each of the prediction models for each test site, The eighth section summarizes 
the data and performanQe statistics relative to all sampling periods for all test 
sltes,• Section nine presents the performance statistics of each of the above 
prediction models relative to the meteorological and geometric parameters 
encountered in this study, Section ten details the findings of this study with respect 
to the relationship between observed airport and roadside wind speeds. Sections 
eleven and twelve contain listings of the CA LAIR and ttlWAY computer programs, respectively, used in the comparative analysis of AIRPOL-4. Section thirteen 
details the Turner and Pasquill stability class algorithms used in the AIRPOL 
study, 

The reader should note throughout this report that since the California model 
cannot process wind speeds less than 2.0 mph (0.89 m/s), such data have been 
e•chlded from the CALAII•. input and analysis listings, The reader should also 
note that unless otherwise specified the stability class parameters used in the 
California and EPA models were determined according to the Turner algorithm. 
All references to the Virginia model e•plicitly identify the appropriate stability 
class algorithm, 



SITE I, DATA, RESULTS, AND PERFORMANCE STATISTICS 

This section describes the physical characteristics of Site 1; details the observed 
meteorological, traffic, and receptor location parameters for each of the 21 sampling 
periods; lists the inputs used with the AIRPOL-4, HIWAY, and CALAIR prediction 
models for each of the sampling intervals; lists the actual and predicted CO levels at 
each receptor location for each of the sampling intervals; and presents the performance 
statistics of the Virginia (Turner and Pasquill) and the California and EPA (Turner only) 
prediction models for the total Site 1 data set. Tables 1 through 21 present the observed 
and predicted CO levels for sampling periods A through U, respectively. Tables 22, 23, 
and 24 present the downwind, upwind, and upwind and downwind performance statistics, 
respectively, of the prediction models relative to the total Site 1 data set. 

Site 1, Figure 1, is located on Interstate 495 near Telegraph Road in Fairfax, 
Virginia (U. S. Geological Survey, 7.5 minute Topographic Map, Alexandria Quadrangle, 
Virginia District of Columbia Maryland, UTM coordinates 4,296,690 m N by 318,580 m E). 
1-495 at this locagion is an at-grade, six-lane, dual-divided facility with a 37-foot (11.3-m) 
median. The highway runs approximately east and west. The area north of the highway is 
essentially open while the area south of the facility contains scattered single-family dwellings. 
The nearest external pollutant source of any significance is Telegraph Road, located about 
2,500 feet (750 m) east of the site. 

Figure 1. Site 1, an at-grade site located on Interstate 495 near Telegraph Road in Fairfax 
County, Virginia. 
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TEST • FOR SITE I WAS MADE ON 6114/73 FROM 17:05 TO 18:05 
(MILITARY TIME), THE UPWIND AND DOWNWIND SOURCE LENGTmS FOR ALL 
LANE GROUPS WERE 4.0 AND 4.0 K!LOFEET (I.2 AND 1,2 KILOMETERS), 
RESPECTIVELY. THE TURNER AND PASQUILL STABIE. ITY CLASSES WERE • AND 
•, RESPECTIVELY. THE AVERAGE WIND SPEED WAS 5,6 MPH (2.50 M/S), 
AND THE BACKGROUND CO CONCENTRATION WAS 0.9 PPM, THE SOURCE HEIGHT 
WAS 0 FEET 0.0 METERS), THE ROAD/WIND ANGLE WAS 50 DEGREES. THE 
TRAFFIC DATA FOR THE UPWIND AND DOWNWIND LANE GROUPS IN (VPH, MPH 
(KM/HR), •HDV) WERE (3580, 57(92), 8) AND (2580, 60(91), I0). 

THE MODEL INPUTS WERE: 

AIRPOL-4 INPUTS, TURNER AND PASQUILL STABILITY CLASSES 

TELEGRAPH RD, L 1495 60 73 B A 56 
IAD E 2580 60 I0 3 40 40 
IAO W 3580 57 R 3 40 40 

IAU W 3580 57 8 3 40 40 
IAU E 2580 60 I0 3 40 40 

D 50 10 12 50 
D 50 10 85 50 

U 50 10 18 50 
U 50 10 91 50 

HIWAY INPUTS, TURNER STABILITY CLASS 

IA 
-1219. O. 1219. O. 0.0 33.2232 II.2776 

,003627169.003627169,0036•7i69.005804040.005804040.0058040•0 

0.001 

9999®0 

220. 2,503•23 600°0 

3.6576 1,5240 
18,8976 1.5240 
34,1376 1,5240 
64.6176 1.5240 
95,0976 1.5240 
3®6576 3.0480 

6° 

HIWAY INPUTS, PASOUILL STABILITY CLASS 

-12•9. O. 1219. O. 0.0 33.2232 11.2776 
.003627169.003627169o003627169.005804040.005804040.005804040 

0,001 

9999,0 

220. 2.503423 I, 600.0 

3.6576 1,5240 
18o8976 1.52•0 
34.1376 1.5240 
64.6176 1.5240- 
95,0976 1,5•40 
3°6576 3,0480 

6, 
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CALAIR I•UTS, TURNER STABILITY CLASS 

6160.26.57 5,0 50, O, 5, 12, 

6160.26.57 5,6 50, O. 5, 62, 

6160o26,57 5,6 50. Oo 5, 112o 

6160.26o57 5.6 50, O. 5, 212. 

61.60,26.57 5,6 50® O, 5° 312o 

6160,26o57 5.0 50, O, lO, |2° 

IA 
2 28,00 

IA 
2 28,00 

IA 
2 28,00 

IA 
2 28,00 

IA 
2 28,00 

IA 
2 •8o00 

CALAIF II,•PUTS• PAS.'.)UIL.L SIABILITY CLASS 

6160.2b°57 5.6 50. O. 5. 12° 1 

6100.26.57 5,6 50, O, 5, 62, 1 

6160®26,57 5.6 50, Oo 5, I12, 1 

6160°26.57 5,6 50. O, 5. •12, l 

6160®26.57 5,0 50, O° 5, 312, I 

•160.26.57 5.6 50. O. I0, 12, 

IA 
28,00 

IA 
28,00 

IA 
28.00 

IA 
28°00 

IA 
28.00 

IA 
28,00 
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Z 

0 

0 

0 

0 

Z 



{•41LITA•Y TIM•{). ThE LiPWIND R.,N{] DO•NwjN[) SOURCE LENGIM:3 FOR ALL 
L.A•E GROUPS •E{7•-L 4.0 ANt) 4,0 KIL(JFFET (1.2 AND 1.2 KILOMETERS), 
RFSPECTIVELi. THE ltJ•PiE{P •NT) PASOtJILL STABILITY CLASSES WEPE • ANO 
•. RFSFECTIVELY• I•eE• AV•I•AGK WINO SPE• WAS 1,4 MV• (0,63 MIS), 
AN• THE •ACKG•OUND CO CONCEN•JATI()N WAS •,5 PPM. THE SOURCE HEIGHT 

[•AFFIC DATA FOP THE LJP•I•D •,ND [.)OWNWIN0 LANE OROiJPS IN (VPH, MPH 

AIPPO{.-,+ INI•'tJTS, TU•NE• AND P•SQLIi{.L SIAHILITY CLASSES 

3 •(I 40 [) 55 10 I• bC 
D 55 0 R •, •0 

u 55 iO 1H 50 

HIWA¥ }•'•UTS. Tij•.-Tbf:w ST;+.qlLITY CLASS 

°2776 

(I. 0 0 
215. 0. 6758•5v 60#;. 0 

34o1376 !o5240 

g5.0975 1,•40 
3.0576 3.04B0 

CAL.AIR ]NPLi'•t:, [iJf-}-NEP Sf•,•,ILI[Y CLASS 

CALA!R INPUTS. PASQt•LL 'STAR]I_IFy CI_ASS 

1}.2770 •. 

1M, W•[r,F). SP;EO. .LT. 7!'.o.. *4PH, NO CALAI•-• INPLiT. 



Z 

O• 

J 

0 

U 

0 
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TEST <'. FO• SiTF_ I_ wA• •!kl)E ON ;-?/13/(,.• FqC)• 15:30 TO 16:30 
(•IL •TARY TIME), THE UPwlNO .aND DOWHWlNO •:OU•YCE LENGTHS FOR ALL 
LAHE G•OUPS wERE •,0 AhO 4,0 KILOFFET (1.2 AND 1.2 KILOMETERS), 
RESPECTIVELY, TF•E TURNER a•{• PASO•!Lt_ STAF•ILiTY CLASSES wERE • AND 
[#, RFSPECTIVELY. THE AVERAGE WIND SPEED W•f, 7.7 MPH (3.44 M/S), 
AkO T•IE •ACKGPOUr•D CO CONCENTRATIO•J Wx•5 0.4 PPM. THE SOURCE HEIGHT 
•vA% 9 FEET 0•0 METERS). THE PO#F)/WIN:) ANGLE WAS 86 DEGREES. THE 
TRAFFIC D•TA FOR THE t•PWIr'Jl• ;,r•[)I)O•NWINO L.,aH•. G•OUPS IN (VPH• MPH 
{KM/H•)• •HOV) WE•R• (2440, 5b(•), 13) AI'J',; (300•i• •%(8H)• 11). 

THE •OOEL INPUTS WERE: 

AIRPOL-4 INPUTS• TLi•\:EP Z:l'<•iZ PA!•,c•UII_L STABILITY CLASSES 

0 86 10 12 50 
D H6 10 86 50 

U •6 10 12 50 
U s6 10 85 50 

-I;?19, O, 121•. O, 0,0 33,?_232 II,2776 
004•:04120,00420• i20,004704120. O03516•*•'•;, 003515849, O03b 15•4(Q 

0.001 

9999,0 

i•4, 3,4•2207 

3•6576 

34•1376 
49•3776 

1!0,3376 

,5240 

.5240 

3.0•80 

HIWAY IhPUTS, Pr,1[-,•IJIt_L -%TABIt_ITY CLASS 

IC 
-1219, O, 1.21e• O. 0,0 33.?_232 !.2776 

004?041 ?0 0()4204120 004?04120 0035158•9,003515849. O03515•49 

0,001 
600.0 

3,6576 1,6240 
18.8976 1,5240 
34.1376 
%9.3776 1,5240 
7•,8576 1.5240 

I]0,3376 
3.6•76 3.0480 
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CALAIR INPUTS• TURNER STABILITY CLASS 

5448.24.63 7.7 86. 

5448.24.63 7.7 86. 

5448.24.63 7.7 86. 

5448,24,63 7,7 86, 

5448.24.63 7.7 86. 

5448.24.63 7.7 86. 

5448,24,63 7.7 86. 

CALAIR INPUTS, 

O. 5. 12. 3 

O. 5. 62. 3 

O. 5. 112. 3 

O. 5. 162. 3 

O. 5. 262. 3 

O. 5. 362. 3 

O. I0. 12. 3 

IC 
28.00 

IC 
28.00 

IC 
28.00 

1C 
28.00 

IC 
28.00 

IC 
28.00 

IC 
28.00 

PASOUILL STABILITY CLASS 

5•48,24o63 7,7 86. 

5448.24.63 7,7 86. 

5448,24.63 7,7 86, 

5448®24°63 7,7 86. 

5448.2•,63 7.7 86. 

5448,24,63 7.7 86. 

5448,24.63 7.7 86, 

O. 5. 12. 3 

O. 5. 62. 3 

O. 5. 112. 3 

O• 5. 162. 3 

O. 5o 262° 3 

O. 5° 362° 3 

O, I0, 12, 3 

IC 
28.00 

IC 
28,00 

IC 
28.00 

IC 
28.00 

1C 
28°00 

IC 
28.00 

IC 
28,00 
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TEST f_) F()• SITE J. WAS u, aiiF ON 2/13/74 kf•O• 16:•0 TO 17:30 (•ILITARY TI•E). THE UPwinD AND b(.•w•IkO SOURCE LENGTH• FO• ALL t.A•JF GROUPS wEPE 4.0 ANt) 4,0 KiI_OFk•T (l.• A•D 1.2 •!L•ETERS), 
PESPECTIVELY. T•IE TUPNEP •NL) PASOUILL 5T•k•ILITY CE. ASSL• WERL • AND •, PFSPECTIVFLY. THE AVE•AC•E •IND SPEk-[• wAS •.0 •P• (2.•4 •/S), AN[; THE •ACK6POLJfQ[) CO CONCENTWATIOrJ wAS 0,• PPM. T•E SULJRCE HE I•HT 
WAS 0 FEFT 0.0 METERS). THk- PO•D/WIlx[) ANGLE wAS 78 [•k.GHEkLS. THk_ TIvAFFIC [).ATA FOP [HE UPWIND AND DOW(•wIN() LANE fi•OUPS li• (VP•, MPH 

AIRPOL-• INPUTS° TUP•EP •.•,r) P•S(JOIt. L STaHIL•TY CLASSEIS 

0.001 

9999.0 

192, 2.239199 600,0 

18.8975 
34,1376 
49.3776 
79.8576 

110,3376 
3.0576 

5240 
.5240 

°5260 

-1219, O. 1219. Oo 0.0 •-•,223;.' 1,277• ,00489028•,00•89028•.00•890d8•o00366•471.003668• [.003;•847] 

0,001 

9999.0 

192. 2.235199 2. 500,0 

3.6576 
18.8976 1.5240 
34.1376 1.5240 
49.3776 
79.8576 1,5•40 

110.3376 
3.6576 3.0480 

ill-- 



CALAIR INPUTS, TURNER STABILITY CLASS 

6470.22,98 5.0 

6470.22,98 

6470.22.98 5.0 

6470.22.98 5.0 

6470,22,98 5,0 

6470,22,98 5,0 

6470.22.98 5.0 

CALAIR INPUTS, 

78. O. 5. 12. 

78. O. 5. 62. 

78. O. 5. 112. 

78. O. 5. 162. 

?8. O. 5. 262. 

78, O, 5, 362. 

78. O. I0. 12. 

ID 
28,00 

ID 
28.00 

ID 
28.00 

ID 
28.00 

10 
28.00 

ID 
28.00 

ID 
28.00 

PASQUILL STABILITY CLASS 

6470.22,98 5.0 78. 

6470.22,98 5,0 78. 

6470.22.98 5,0 78. 

6470,22°98 5.0 78. 

6470.22.98 5.0 78. 

6470.22.98 5.0 

6470.22.98 5.0 78. 

O. 5. 12. 2 

O. 5. 62. 2 

O. 5. I12. 2 

O. 5o 162. 2 

O. 5. 262. 2 

O. 5. 362. 2 

O. I0. 12. 2 

ID 
28.00 

ID 
28.00 

ID 
28.00 

ID 
28.00 

ID 
28.00 

ID 
28.00 

ID 
28.00 
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Z 

0£3 

• •...• 

• 
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ii;!,•T i FOi+ SITE 2. WAS ;"iA{tF. 0,•.• 77/14/74 F•lOr• T:30 lO 8•30 
•NIL[TA•:• lIME). THE :,•PW•ND AN9 {••W•W•I •OURCE LE•GTHS F(.)• ALL, 
LANE •WO',•'S w6•E 4.0 •[) •.0 ,KIL.OF••.T (1.2 AND I.? KILOMETERS)', 
•ESPECTIVELY. TF•E. TU•-•EK' •'•D F'ASQUILI. STABILITY LLASSES WERE 
•, •E•PECTIVELY. THE AVEPAGE WIND SPE•-D W•S 1.0 MPH (0.45 
AND TMF BACK(•Ot•ND CO COK, CE•TPATION • I.• PPM. ]HE SOURCE 
,•S q FFFT 0.0 METERfi•. THE •OAD/WIND I•,•GLE W•?,., 2i DEGREES. THE 
•FFIC D•TA •OF THE UPWIND •D•,]• DOw•lw•N•% L•,'•E GR¢•',•S I• (V;;•-• MYH 

+.J 21 I0 ? 

I• 
-iZI',. O. 121g. O. O.O 33. :•23;_! 11.2776 

0.447 (.},4.{+ 2. 

3 657: -.-, 2 ++ 

3.657+. 3,04•0 

CALAIP If<PUTS, PASQU!EL •TA•.ILITY CLASS 

'E, WINO SPtEE+' .LT. 2.0 MPH, NO CALA[• INPt.il 



Z 

• 

0 

Z 

Z 
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(•[LIT.L•Y 1IRE), •HF ;•>•i•[• A•;F)•CWNWIND SOURCE LENGTHS FOR ALL LANE G•<;UP•. WErE G,() A•'•O 4,C' KIL.•FFET (],2 AND I,• KIL.UNETERS), 
•E•5•ECTIVEI Y, THE TU:)NEP •D F•SQUILL STARILITY CLASSES WERE • AND •, PESPECTZVELY, THE AVEPAGE •] SPE•D WAS 2,] •PH (0,94 M/S), 
A•• TH• •ACKG•OU•.•'.• C() CONCENT•PAT•O• WAS 5,4 PPM, THE SOURCE HEIGF•T 
•A•, h FE•I 0,0 MelTERS), TH• •CADIWI•D ANGLE WAS 47 DEGREES, T•'.•FIC DATA FC'R lHi• UPWItvD AN•} F:O•NWIND LANE GROUPS II• (VPH, Mi• 
:•'•') •H•:V) WEF•F (737•., ;:'9(9c' l•) A•D (215•, 5•(93), 16). 

Ai•POL-4 INPUIS, TUPNE-.IQ ANL) PASQUILL STAHILIIY C(•$•E'5 

f) 47 l() •5 5, •'. 

U 47 I0 IP_ 5• 
U •I !0 •5 .50 

'•Y I:•UT•, TU•N{•R STABILITY CLASS 

6, 

HIWA 'v, •NIJUTS, PASQUILL -•,]'ABILITY CLA ¢)c 

IF 

603 IZo,•5!. 0C-3170H51. 0031 ?0851. 003413183. 0034131 •3. 003• 131 •3 

E;73. 0,938784 ?. 60•.0 

3.6•,76 l. 5Z•4. 0 
3.e576 3.0k80 

/'.% 

CALAIP INPUTS, TURNE•.• S•AIQILII Y CLASS 

X IF 
4482,25,3• 2,1 47, O, 5, 12. 2 28,00 

X IF 
•4Q2,75,34 2,1 47, O, I0, 12, 2 

CALAIP INPUTS, PASOUILL •TAHILIIY CLASS 

28,00 

IF 
44R2.•5,3• 2,1 •7. Oo 5, 12, 2 28,00 

IF 
4482,25•.T• •,I 47. (•, I0, 12. 2 28.00 
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TF_ST G FOF# SITE i wAS c4A[,:f C;N ]I/ 1/73 F•OM 15:52 TO 16:52 
•,•LZTA•Y TIME). THE UPWI•'•D A•D DOwNwIND SOURCE LENGTHS FO• ALL 

G•OUFS WERE 4.0 ANO 4•C• KILOFFET (1.2 AND 1.2 KILOMETERS), 
F:.'E•:•CTIVELY, T•E TURI4EP /•,10 PASQUILL STABILITY C[_ASS#_S WERE • AND 

'.•SPECTIVELY. THE AVE•t, GE WIN;3 SPEED WAS 9.0 MPu (4.02 
r•IE NACKUROUN(] CO CONCENTDATION wAS 2.b PPM. THE SOURCE HEIGHT 

0 FEFT 0.0 •ETEPS), THE ROAD/WIND ANGLE wAS 5 DEGREES. THI 
]P••FFIC DATA FOP THE UPWIN9 ,:•NO DOWNWIND LANE GROUPS IN (VPH• MPH 
(C.c'.•/M#), •,HOV) WERE (2440, •0(64) 9) AND (4252, 38(61) Q) 

THE MOF)EL INPUTS WERE 

AIRPOL-4 INFUTS, TURNER AND PASOUILL STABILITY CLASSES 

0 S 10 la 50 
0 [5 10 91 SO 

U .5 1() 12 50 

HIWAY INPUTS, TURNER STAR!LI[Y CLASS 

1G 
.•.]2]0: O. 1219. O. 0.0 33.2232 11.277e 

,008456096.00•56096.00£456096.004652184.00465218•,004652184 

9999•,0 

265, •,,023359 3. 600,0 

5.48•4 1.5240 
20./264 1.5240 
35,9664 1.5240 
51.2064 1.5240 

112,1664 1.5240 
5•48•4 3.0480 

6. 

HIWAY INPUTS, PASQUII._L STABILITY CLASS 

IG 
-1219. O. 1219. O. 0.0 33.2232 1].2770 

,0084S6096.008456096.008456096.004652184.00•652184.004•52184 

O,O01 

99q9.0 

4.023359 3. 600.0 

5.4864 1.5240 
20.7264 1.5240 
35.9664 !.5240 
51.2064 1.5240 

112.1664 1.5240 
5.4864 3.0480 



P 

P 

P 

P 

P 

CALAIR INPUTS, 

6692.34,03 9,0 5, O, 

6692,34.03 9.0 5. O. 

6692,34,03 9.0 5, O. 

6692.34,03 9.0 5, O, 

669•o34,03 9.0 5o Oo 

CALAIR INPUTS, 

6692.34.03 9.0 5. O. 

6692.34.03 9o0 5. O. 

6692.34.03 9.0 5. O. 

6692,34®03 9.0 5, Oo 

6692.34,03 9.0 5o O, 

6692,34.03 9.0 5. Oo 

TURNER STABILITY CLASS 

IG 
5. 18. 3 28.00 

IG 
5. 68. 3 28.00 

IG 
5. 118. 3 

IG 
5, 168. 3 28.00 

IG 
5, 368. 3 28,00 

4000. 

4000. 

4000. 

4000, 

4000. 

PASQUILL STABILITY CLASS 

IG 
5. 18. 3 28.00 

IG 
5. 68. 3 28.00 

IG 
5. 118. 3 28.00 

IG 
5. 168. 3 28.00 

IG 
5. 368. 3 28.00 

IG 
10. 18. 3 28.00 

4000. 

4000. 

4000. 

4000. 

•000. 

4000, 

109. 

109. 

I09, 

109. 

109. 

109. 

109. 

109. 

109. 

109. 

109. 
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TEST • FOR SITE I WAS MADE ON 11/ 2/73 FROM 7:50 TO 8:50 
(MILITARY TIME). THE UPWIND AND DOWNWIND SOURCE LENGTHS FOR ALL 
LANE GROUPS WERE 4.0 AND 4.0 KILOFEET (I.2 AND 1.2 KILOMETERS), 
RESPECTIVELY. THE TURNER AND PASQUILL STABILITY CLASSES WERE • AND 
•, RESPECTIVELY. T•IE AVERAGE WIND SPEED WAS 0.4 MPH (0.18 
AND THE BACKGROUND CO CONCENTRATION WAS 3.3 PPM. THE SOURCE HEIGHT 
WAS 0 FEET 0.0 METERS}. THE ROAD/WIND ANGLE WAS 35 DEGREES. THE 
TRAFFIC DATA FOR THE UPWIND AND DOWNWIND LANE GROUPS If• (VPH, MPH 
(KM/HP), •HDV} WERE (3340, 62(**), 8) AND (2876, 51(82), 13), 

THE MODEL INPUTS WERE: 

AIRPOL-/-+ INP•JTS. TURNER AND PASQUILL STABILITY CLASSES 

TELEGRAPH PD, & 1495 
!HD W 28/6 51 13 
IHO E 3340 62 

I•U F 334O 62 
IHU W ?876 51 13 

•0 T3 • • z, 

3 40 40 
3 40 40 

3 40 40 
3 a(} 40 

D 35 I0 18 50 
D 35 I0 91 50 

u 35 I0 12 50 
U 35 10 85 5O 

HIWAY INPUTS, TURNER STAnILITY CLASS 

!H 
-1219, O, 1219• O, 0,0 33,2232 

,004766756,004766•56,004706256,004456725,00.4456725,004•56725 

0.001 

9999.0 

235, 0,178816 2, 600,0 

5,4864 1,5240 
20,7264 1,5240 
35,9664 1,52•0 
81,6864 1.5240 
112.1604 1,5240 

5.4864 3,0480 

11.2776 6. 

HIWAY INPUTS, PASQUILL STABILITY CLASS 

IH 
-1219. O. 1219. O. 0.0 33.2232 

,004766256.004766256.004766256.004456725,004456725,004456/25 

?35, 0.178816 •, 600.0 
0.001 

9999.0 

5.4864 1.5240 
20.7264 1.5740 
35.9664 1.5240 
81.6864 1,5240 
117®1664 1,5740 

5.4S64 3,0480 

11,2776 6. 

CALAIR INPUTS, TURNER STABILITY CLASS 

CALAIR INPUTS, PASQUILL STABILITY CLASS 

IH, WIND SPEED .LTo 2.0 •PH, NO CALAIR INPUT 
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TEST I FOR SITE I wAS MA[)E ON 3/28/73 FROM 15:30 TO 16_:30 
(N•!LITA#<Y TIME). THE UPWIND AN[-) [)Ow•"•WIND SOUhCE LENGTHS FOP ALL 
I.A•F (•ROUPS WErE 4.0 AND 4.0 KILOFEET (I.2 AND 1.2 KILUMETER5), 
PESPECTIVELY. THE TUPNER Arid PASQUILL STABILITY CLASSES WEPE • AND 
C, PESPECTIVELY. THE AVEhA(,E WIND SPEED WAS I0.• •PH (4.83 M/S)• 
A•D THE HACKGROUND CO CONCENTPATIO• WAS I.• PPM. THE SOURC• •FIGHT 
W A.. fl FEET 0.0 METERS). T•E •OaD/WlND A•I(•LE WAS 14 DEGREES. TuE 
T•AFFIC DATA FO• THE UPWINO AND DOWNWIN• LANE GROUPS I• (VPH, MPH 
(KM/HP} %HflV) WERE (3672, 55(8•) 9) AND (2776, 55(8m) 12) 

THE MOI)EL INPUTS WERE: 

AIRPOL-4 INPUTS, TURNER AND PASQUILL STABILITY CLASSES 

TELEGRAPH PD. & 14q5 
IF) E 2776 
IF) w 3672 55 

•)() 
]• 2776 55 IP. 

3 40 40 

3 40 40 

U 14 I0 I? 4O 
L) 14 I0 •% 

() 14 I0 12 34 
O 14 o a5 34 

U 14 0 12 50 
U I• 10 85 SO 

HIWAY INPUTS, TURNE• ST•ILITY CLASS 

II 
-1219, O. 1219. O. 0.0 33.2232 11.2776 

.003939930.003939930.003939930.004973251.004973251.004973251 

0.001 

9999.0 

256. 4.878031 2. 600,0 

3.6576 1.5240 
15,8496 1.52a0 
2R,0416 1.5240 
40.2336 1.5240 
55.4736 1.5240 
3,6576 3,0480 

6. 

HIWAY It.•PUTS, PAS(QUILL. 5TAHILITY CLASS 

II 
-1219. O. 1219. O. 0.0 33.2?32 11.2776 

.003939930.003939930.003939930.00497325|.004973251,004913251 

0.001 

9999.0 

256. 4.828031 

3.6576 
15.8496 
28.0416 
•0.2336 
5•.4736 
3.6576 

3. 600.0 

1.5240 
1.5240 
1.5240 
1.5240 
1.5240 
3.0480 

6• 
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CALAIR INPUTS, 

6448,24.03 10,8 

6448,24,03 10,8 

6448,24,03 10,8 

6448.24,03 10,8 

6448,24.03 10.8 

TURNER STABILITY CLASS 

14, O. 5. 12, 

14, O, 5. 52. 

14, O, 5, 92, 

14, O, 5, 132, 

14, O, 5, 182o 

14, O. I0, 12. 

II 
28,00 

II 
28,00 

II 
28.00 

II 
28.00 

II 
28,00 

II 
28.00 

CALAIR INPUTS, 

644B,24,03 I0,8 

6448,24,03 10.8 

6448,24.03 10.8 

6448.24,03 10.8 

6448,24.03 I0,8 

6448.24,03 10o8 

PASOUILL STABILITY CLASS 

14. O. 5. 12. 3 

]4. O. 5. 52. 3 

14, O. 5. 92. 3 

14. O. 5. 132. 3 

14, O. 5. 18•. 3 

14. O. I0. I•, 3 

II 
28.00 

II 
28.00 

II 
28.00 

II 
28.00 

II 
28.00 

II 
28.00 
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TE•T _J FO• SITE • •AS •ADE Ot'.• 3/2•3/73 FROM 16:30 TO •7:63 

(•IL. ITA•Y TIME). THE UPWIN[) AND D()WNWINO SOURCE LENGTHS FOP ALL 

LANE GROUPS wE•E 4.0 AND 4,0 •ILOFEET (1.2 AND I.• KILUMETERS), 
PFSPFCTIVELY. 1HE TURNER AND PASQUILL STABILITY CLASSES WERE • AND 

•, PESPECTIVELY. THE AVERAGE WIND SPEEO WAS I0.4 •PH 

•ND THF HACKGRO•}ND CO CONCENTRATION WAS I.? PPM. THE SOURCE HEIGHT 

WAS 0 FEET 0.0 •ETEPS). THE ROAD/WIND ANGLE WAS 25 DEGREES, T•E 

TRAFFIC DATA FOR THE UPWIND AND DOWNWIND LANE GROUPS IN (VPH, MPH 

(KM/HR) %HDV) WEkE (4•, 52(•4) 8) AND (•966• 52(8•) 11) 

THE F•OI)EL INPUTS WERE: 

AIRPOL-4 INPUTS, II!RN•R AN[] PASQUILL STABILITY CLASSES 

TELEG•t•PF! [•D. • 14•% 60 74 C C 104 
3 40 40 
3 40 40 

3 40 40 

3 (,0 40. 
3 40 4O 

D 2_.5 I0 12 4O 

O 75 I0 I?_ 23I 
D 25 10 gS ?3 

U 25 I0 12 •0 
U 25 10 •5 50 

HIWAY INPUTS, TU•NFR STA•ILI[Y CLASS 

]J 
-1219. O. I719. O. 0.0 33.223? 11.2776 

.0043285qa.004328594.004378594.0068•0194.006880194-o0•80194 

0.001 

9999.0 

245. 4.649215 3. 600.0 

3.6576 1.5240 
15.8496 1.524O 
28.0416 1.5240 
40.2336 1.5240 
75.8952 1.5240 
3.6576 3.0480 

6. 

HIaAY INPUTS, PAS(•UILL 5TaHILITY CLASS 

IJ 
-1219. O. 1219. O. 0.0 33.2232 11.2776 

.004328594.004328594.004328594.006880194-0068B0194.006•80194 

0.001 

9999.0 

245, 4.649215 3. 600.0 

3.6576 1.5240 
15.8496 1.5240 
78.0416 1.5240 
40.2336 1.5•40 
75.8952 1.5240 
3.6576 3.0480 
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CALAIR INPUTS, TURNER STABILITY CLASS 

7910,24o63 I0,4 

7910,24,63 I0.4 

7910.24.63 I0.4 25. 

7910°24,63 10,4 

7910°•4,63 10,4 25, 

7910,24,63 10,4 

O. 5. 12. 3 

O. 5, 52. 3 

O. 5. 92, 3 

O. 5. 132, 3 

O, 5. 249. 3 

O. 10, 12, 3 

IJ 
28,00 

IJ 
28.00 

IJ 
28,00 

IJ 
28.00 

IJ 
28,00 

IJ 
28,00 

CALAIR INPUTS, PASQUILL STABILITY CLASS 

7910.24,63 10.4 25. O° 

7910.24,63 10.4 25, O. 

"7910.24°63 10.4 25. O, 

7910,24,63 I0.• 25, O, 

7910.24.63 I0,• 25. O. 

7910°24,63 I0,4 

5, 12, 3 

5. 52, 3 

5. 92. 3 

5, 132, 3 

5. 249, 3 

O, 10. 12, 3 

IJ 
28,00 

IJ 
28,00 

IJ 
28.00 

IJ 
28°00 

IJ 
28.00 

IJ 
28.00 



Z 

•t 

• 

0 

Z 

Z 
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T•TSr t/ •-0• SITE 
(MIL[TAPy •IME;. T•E UFWINO AND DOWNwINO SOURCE LENGTuS FOR ALL LANE GROUPS wEhE 4.0 ANO 4.0 ffILO•EET (].2 AND I.• KILOMETERS), @ESPFCTIVELY. T• TUR•V•p AND hASOUILL STABILITY CLASSES WENE .•. PESPF]C]Iv•Ly. ]-• AVFRA•oE WINO •PEED WAS 3.9 MPH (1.74 M/S)• AND THE BACKG•OUhD CO CONCENT•ATIOK was 5.7 PPM. THE SOURCE HEIGHT WAS 0 FEET 0.0 •FTEP•) 
TPAFFIC OA]A FOR TuE UPWIND AND 

AIPP()L-4 INPUTS° TU#N•R AN[) PASQUILL STA•iILITY CLASSES 

l•) E 1•24 •1 l• 3 aO aO o 12 lO 12 50 i•) w lq6a 61 13 3 40 40 D 12 IO 86 50 
IKb w l•¢,a 61 13 3 •0 aO U 12 IO I• 50 IK(J ( I•24 ol IS 3 40 40 U 12 I0 86 50 

HIWAY INPUTS. [URNER STA•ILITY CLASS 

-I719. O. 1219. O. 0.0 33.2232 .002603223.002503223.002503223•002616767.002616767.002616767 

0.001 

9999.0 

258. i.7a3455 

3.6576 
34.1376 

110.3376 

a. 600.0 

1,6240 
loSSaO 

11o2776 6. 

-•lwAY INPUTS. PA•UUILL SIAhll. lry CLASS 

IK 
-1219, O, 1219, O, 0,0 3•,2237 •002503223,00250322.3,002503723,002016767,002616767,o0261676l 

0.001 

9999.0 

258. 1.743455 ?. 600.0 

3.65Z6 ].S?•O 
34o137• 1.5240 

I]0,3376 I.SS•O 

1.2776 6. 

CALAIR INPt•T•. TURNFP S[AHILIFY CLASS 

3788o23,49 3.9 12, O. 

3788.23.•9 3.9 I?. O. 
P 

3788o•3o49 3.9 12. O. 

IK 
5o 12. 4 28.00 aO00. I09. 

IK 
5. I12. 4 ?8.00 4000. 109. 

IK 
5. 362. 4 28.00 4000° 109. 

CALAIR INPUTS, PaS(QU]LL qTAOILiTY CLASS 
P IK 3788.23.49 3°9 I•. O. 5. 12. 2 •8.00 4000. 
P IK 

3788.•3.•9 3.9 I•. Oo S. 112. 2 28.00 •000. P 
3788.•3.49 3.9 i2. O. 5. 36?. 2 28.00 •000. 

109. 

109. 

109. 
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TEST • FO• SITE. I WAS BLADE ON 5/ 2/74 FROM 15:15 TO 16:15 
(MILITARY TIME), THE UPwINO AND DOwNwIND SOURCE LENGTtIS FOR ALL 
LANE GROUPS WERE 4,0 AND 4,0 KILOFFET (1,2 AND 1,2 KILOMETERS), 
RESPECTIVELY. THE TURNEP AN[) PASQUILL STABILITY CLASSES WERE • AND 
6, RESPECTIVELY. THE AVERAGE WINO SPEED wAS 3.5 MPH (I.56 
AN[) THE BACKGROUND CO CONCENTRATION WAS 5.6 PPM. THE SOURCE HEIGHT 
WAS 0 FEET 0o0 METERS). THE •OAD/WINO ANGLE WAS IO DEGREES. THE 
TRAFFIC OATA FO• THE UPwinD AND DOwNWI•[) LANE GROUPS I•'• (VPH• MPH 
(KMIHh), %HOV) WENE (2618, 59(95}, II) AND (351H• 59(95), 8). 

THF MODEL I•PUTS 

AIRPOL-4 INPI;TS. TURNER AN{_) PASQUILL STABILITY CLASSES 

IL(• w 351• 59 • 

ILI• F 2hlH 5• II 

3 40 40 
3 40 40 

3 40 40 
3 40 4h 

O 10 10 12 b•} 
D 10 10 •5 •0 

U I0 I0 1• 50 
U I0 I0 aS 50 

HIWAY INPUTS, TUNNFR STA•ILIIY CLASS 

IL 
-!2i9. O, 121q. O, 0.0 33,•23P 

,004445091.00•44b091,0044•5091.003469034.003469034.003469034 

260. 1.564639 4. 600,0 
0,001 

9999.0 

3.6576 I,S•40 
I•o8976 !.5•40 
34.1376 !.5240 
49,3776 !,5240 
79.B576 I,•240 

Ii0,3176 1,5240 
3.6576 3.0480 

11.2776 6. 

HIWAY INPUTS. PASQI•ILL •T•ILITY CLASS 

IL 
-1219, O. 1219. O. 0.0 33.2232 

.004445091.004445091.004445091.003469034.003469034.003469034 

0.00! 

9999.0 

260. 1.56463q 2. 600,0 

3,6576 1.5240 
18,8976 1.5240 
34,1376 1,5240 
4q.3776 1,5240 
79.8576 1,5240 

110,3376 1,5240 
3.6576 3,0480 

II.277h 6. 
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CALAIR INPUTS, TURNER STABILITY CLASS 

6136,22,42 3,5 I0, O, 5, 12, 4 

6136.22.42 3.5 10. O. 5. 62. 4 

3,5 I0, 

3,5 10, 

3.5 I0. 

3,5 10, 

3,5 I0, 

O. 5. 112. 

O. 5. 162. 

O. 5. 262. 

O. 5. 362. 

O. I0. 12. 

IL 
28.00 

IL 
28.00 

It 
28.00 

IL 
28.00 

IL 
28.00 

IL 
28.00 

IL 
28,00 

4000. 

4000. 

4000. 

4000. 

4000. 

4000. 

4000. 

I09, 

I09, 

109, 

109. 

109. 

I09, 

109. 

P 

P 

P 

P 

P 

61.36,22.42 

6136.22o42 

6136.22,42 

6136,22,42 

CALAIR INPUTS, PASQUILL STABILITY CLASS 

3.5 I0, O, 5, I•, 

3.5 I0, O, 5, 62, 

3,5 I0, O, 5, 112. 

3.5 I0. O. 5. 162. 

3.5 I0, O. 5. 262, 

3.5 I0. O. 5. 362. 

3.5 I0. O. I0. 12. 

IL 
28,00 

It 
28,00 

IL 
28,00 

IL 
•8.00 

IL 
28.00 

IL 
28,00 

IL 
28.00 

4000. 

4000. 

4000. 

4000. 

4000. 

4000. 

4000. 

109. 

109. 

109. 

109. 

109. 

109. 

109. 
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TE-ST • FOR SITE _.l WAS •4ADE ON 51 2174 •4()•4 16:!5 TO 17:15 
(•IL. ITAPY TIME), THE UPWIND AN[) D()wNWI•D SOURCE LEF•GTr•S FOR ALL 
[_A•vF Gi•OUPS wEi,•E 4,0 AN[) 4,0 KILOFFET (I,2 ANF.) 1,2 KILUMETEPS}, 
RESPECTIVELY, T•-•E TURNER AN[) PASOUILL STABILITY CL/•SS•_S wE(vE D AND 
•, PFSPECTIVEL.Y, THE AVE•,'AGE wIND SPEEO WAS 2, C) MPH (I,30 
AND THE •.ACKGIeO[!ND CO CONCENTF•ATION WAS 4.4 PP•4, THE SOURCE HEIGHT 
wAS 0 FEET 0,0 METERS). THE ROAD/WINI) ANGLE WAS a DEGREES, 
TRAFFIC [)ATA FOR THE UPWIND AN[) DOWNWIN{; LANE GROUPS IN (VPH• MPH 
(KM/HR), %HDV) WERE (2610., •0(97), 9) AND (3468, 60(97), 6). 

THE MC)F)EL INPUTS WERE: 

A!RPOL-4 INPlJTS, TURNER AND PASOUILL STABILITY CLASSES 

D a 10 12 50 
O 4 10 a5 SO 

U 4 10 12 50 
LI 6 10 85 50 

HIWAY INPUTS, TURNER STA£1LITY CLASS 

IM 
-1219, O, 1219, O, 0,0 3J,2232 11.2776 

.004!86418,004186418.004186418,003309287,003309287,003309287 

0.001 

9999,0 

?•6, 1,296415 4o 600.0 

3.6576 I.£240 
I•,8976 1.5240 
34.1376 1.5240 
49.3776 1o5240 
7•.8576 ]..5240 

110.3376 1.5240 
3.6576 3.0480 

6, 

HIWAY INPUTS° PASQUILL £TA#ILITY CLASS 

IM 
-1219. O. 1219, O. 0,0 33.2232 II.2776 

.004186418.004186418,004186418.003309287.0033092•7.003309287 

0,001 

9999,0 

266. 1.296415 600.0 

3,6576 1.5240 
18.8976 1.5240 
34.1376 1.5240 
49.3776 1.5240 
79.8576 1.5240 

ii0,3376 1.5240 
3,6576 3,0480 
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CALAIR INPUTS. TURNER STABILITY CLASS 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

6078.21.44 2,9 4, O, 

6078.21,44 2.9 4. O. 

6078,21,44 2,9 4, O. 

6078,21.44 2.9 4. O, 

6078o21.44 2,9 4, O° 

6078.21,44 2.9 4, O. 

6078,21.44 2,9 4, O. 

CALAIR INPUTS, 

6078.21,44 2.9 4° 

6078.21o44 2.9 4° 

6078.21°44 2,9 4, 

6078.21.44 2,9 4, 

6078.21.44 2.9 4. 

6078.21.44 2.9 4, 

6078,21,44 2,9 4° 

IM 
5. 12, 4 28.00 

IM 
5, 62. 4 28,00 

IM 
5. 112. 4 28,00 

IM 
5, 162. 4 28,00 

IM 
5, 262, 4 28,00 

IM 
5, 362, 4 28,00 

IM 
I0. 12, 4 28,00 

4000. 

4000, 

4000. 

4000. 

4000. 

4000. 

4000. 

PASQUILL STABILITY CLASS 

]• 
O. 5. 12. 2 28,00 

IM 
O. 5. 62. 2 28,00 

O. 5. I12. 2 28,00 
IM 

O. 5. 162, 2 28.00 
IM 

O, 5. 262, 2 28.00 
IM 

O. 5, 362. 2 2•.00 
IM 

O, I0. 12. 2 28.00 

4000, 

4000. 

4000. 

4000. 

4000, 

4000. 

4000, 

109. 

109. 

109. 

109. 

109. 

109, 

109, 

I09. 

I09. 

I09, 

I09. 

I09, 

I09. 

I09. 



.J 
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TEST • FOR SITE • WAS •ADE ON 5130174 FROM 9:15 It) 10:15 (MILITARY TIME). THE UPWIND AND DOwNwIN[) SOURCE LENGTHS FOR ALL LANE •POLIPS WERE 4.0 AND 4.0 KILOFEET (1.2 AND 1.2 KILOMETEPS), RESPECTIVELY. THE TURNER AND PASQUILL STABILITY CLASSES WERE • AND •, PESPECTIVELY. THE AVERAGE WIND SPEED WAS 3.0 MPH (1.34 
AND THE BACKGROUND CO CONCENTRATIOFJ wAS 0.6 PPM. THE SOURCE HEIGHT WAS 0 FEET 0.0 METERS). TME ROAD/WIN() AN(•LE WAS 16 I}EGREES. THE TPAFFIC DATA FOR THE UPWIND AN(} DOWNWIND LANE GROUPS IN (VPH, MPH (KM/HP), %HOV) WERE (1296, 55(88), 15) AND (1350, 55(8•), 19). THE MODEL INPUTS WERE: 

AIRPOL-4 INPUTS, TURNER ANO •ASQUILL STABILITY CLASSES 

TELEGRAPH RO. & 1495 •() 74 F) • 30 It'QD E 1350 55 19 3 •0 40 

l•ItJ E 1350 55 .1•; 3 •0 •0 
E r..• D 

U 16 I0 12 50 
D 16 I0 if5 50 

0 16 I0 I? 5• 
u 16 I0 a5 50 

HIWAY INPUTS, TUPNEP STABILITY CLASS 

IN 
-1219. O. 1219. O. 0.0 33.223? 11.2776 .O02120507.O02120507.002120507.O0192351R.OOIg?3518.00]•2151S 

0.001 

9999.0 

254. 1.341120 4. 600,0 

3,6576 1.5240 
18.8976 1.5240 
34.1376 1.5240 
49.3776 1.5• 
64.6176 1.5740 
3,6576 3,0480 

HIWAY INPUTS, PAS(•UILL %TAF•I. LITY CL ASS 

IN 
-1219. O. 1219. O. 0.0 33,2232 11.277• .002120507.002170507.002120507.00192351R.00197351•.001923518 

0.001 

9999.0 

1.341120 ?. 600.0 

3.6576 1.52•0 
18.8976 1.52•0 
34.1376 1.5240 
49.3776 1.5240 
6•.6176 1.5•40 
3.6576 3.0480 
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CALAIR INPUTS, TURNER STABILITY CLASS 

2646.26.56 3.0 16, O. 5. 12. 

2646,26,56 3.0 16. O. 5. 62. 

2646.26.56 3.0 16. O. 5, 112. 

2646.26.56 3.0 16, O. 5o 162. 

2646.26,56 3.0 16. O. 5. 212. 

IN 
4 28,00 

IN 
4 28,00 

IN 
4 28,00 

IN 
4 28.00 

IN 
4 28°0O 

IN 

CALAIR INPUTS, PASOUILL STABILIIY CLASS 

2646.26.B6 3.0 16, O. 5, 12. 2 

2646.26°56 3,0 16, O, 5, 62, 

2646°26,56 3,0 16, O° 5o 112, 

2646°26.56 3,0 16o O, 5o 162, 

2646.26.56 3,0 16. Oo 5. 212. 2 

2646.26°56 3.0 16, O. 10. 12. 2 

IN 

IN 

IN 

IN 

IN 

IN 

28,00 

28.00 

28,00 

28,00 

28°00 

28.00 



Z 

OZ 

• 

.,J 
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Z 

Z 
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TEST (3 FO• SITE ] WAS •ADE ON 5129174 F•OM 10:15 TO 11:15 (MILITARY TIME). THE U•WIND AND DOWNWIND SOURCE LENGTHS F• ALL LANE G•OUPS WERE 4.0 AND 4.0 •ILOFEET (I.2 AND 1.2 •ILUMETE•S), RESPECTIVELY. THE TURNER A•D PASQUILL STABILITY CLASSES WEPE D, •ESPECTIVELY. THE AVEraGE WIND SPEED WAS 3.3 MPH (1.48 M/S), AND THE BACKG•OUr•D CO CONCE•ITRATIO• WAS 0.8 PPM. THE SOURCE HEIGHT wAS 0 FEET 0.0 METERS). THE •OAD/WImO ANGLE wAS 33 OEGREES. THE TP•FFIC DATa FO• TH•[ UPWIND ANO DOW••WIN• L•NE GROUPS IN (VPH• MPH (•M/HR), %HDV) WERE (1332, 57(q2), 15) a•O (1360, 57(92), 
THE M0•EL INPUTS WERE: 

AIPPOL-4 INP(JTS, TURNER ANt) PASQIJILL STABILITY CLASSES 

TELF(•PAPH PDo •. 1495 6o 74 O •. 33 lO[) E 1360 57 19 3 40 40 
lOO W 1332 57 !5 3 40 40 
ADO 
I•U W 1332 57 
101• E 1360 
•'•O 

i) 33 I0 12 50 
I.) 33 10 85 50 

U 3,] I0 12 50 
U 33 10 H5 50 

HIWAY INPUTS. TURNF• STABILITY CLASS 

10 
-12"19. 0. 1219. 0. 0.0 33,2232 11.2770 -002078804.00207880•,002078804,001923819.001923819.001923819 

0,001 

999Q.'0 

237. 1,475231 4. 600.0 

3.6576 1.52•0 
I•.8976 1.5240 
34,1376 1.5240 
49,3776 1,5240 
64.6176 1.5240 
3.6576 3,0480 

HIWAY INPUTS• PASQUILL STAHIL!TY CLASS 

I0 
-1219. O. 1219. O. 0,0 33.2232 11,2776 .O02078804.002078804.002078•04.00192381q. OO1923819.001923a19 

0,00i 

9999.0 

237. 1,475231 600,0 

3.6576 1.5240 
18.8976 1.5240 
34.1376 1.5240 
49.3776 1.5240 
64.6176 1.5240 
3o6576 3,0480 

O- 



CALAIR INPUTS, TURNE• ST4BILITY CLASS 

I0 2692,25,84 3,3 33, O, 5, 12, 4 28,00 
I0 

2692,25,84 3,3 33, O, 5, 62, 4 28,00 
I0 

2692.25.84 3.3 33. O. 5. 112. 4 28.00 
I0 

2692.25,84 3,3 33, O, 5, 162, 4 28,00 
i0 

2692,25,84 3,3 33, O, 5, 212, 4 28,00 
I0 

2692.25.84 3.3 33. O. 10. 12. 4 28.00 

CALAIR INPUTS, PASQUILL STABILITY CLASS 

2692,25,84 3,3 33, O, 5, 12, 

2692,25,84 3,3 33, O, 5, 62, 

"26g2,25,84 3,3 33, O, 5, 112. 

2692,25,84 3,3 33, O, 5, 162, 

2692,25,84 3,3 33, O, 5. 212, 

2692,25,84 3,3 .33, O, 10. 12. 

I0 
28,00 

I0 
28,00 

I0 
28.00 

I0 
28,00 

I0 
28,00 

I0 
28,00 



• 

0 

Z 

Z 
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TEST P FOR SITE i WAS MADE ON 512Q174 FROM 11:15 TO 12:15 
(MILITARY TIME). THE UPWIND AND DOWNWIND SOURCE LENGTHS FOR ALL 
LANE GROUPS WERE 4.0 AND 4.0 KILOFEET (1.2 AND 1.2 KILOMETERS), 
RESPECTIVELY. THE TURNER AND PASQUILL STABILITY CLASSES WERE • AND 
•, RESPECTIVELY. THE AVERAGE WIND SPEED WAS 3.9 MPH (I.74 
AND THE BACKGROUND CO CONCENTRATIO• WAS 0.1PPM. THE SOURCE HEIGHT 
WAS 0 FEET 0.0 METERS). THE ROADIWI•D ANGLE WAS 21 DEGREES. THE 
TPAFFIC DATA FOR THE UPWIND AND DOWNaIND LANE GROUPS IN (VPH, MPH 
(KM/HR), %HDV) WERE (1744, 59(95), g) AND (1238, 59(93), 22). 

THE MODEL INPUTS WERE: 

AIRPOL-4 INPUTS, TURNER AND PASOUILL STABILITY CLASSES 

TELEGRAPH PO. & I495 60 74 [) R 39 
lPD F 1238 5g 22 3 40 40 
IPD W 1744 5G Q 3 40 40 
ADD 
|PLI W 1744 5£ 9 3 40 40 
IPU E 1238 5• 22 3 40 4U 
END 

O 21 I0 12 50 
D 21 I0 85 50 

U 21 I0 12 50 
U 21 I0 85 50 

HIWAY INRUTS,, TURNER STARILITY CLASS 

1R 
-1219. O. 1219. O. 0.0 33.2232 11.2776 .001919793.001919793.001919793.002239371.002239371o002239371 

0.001 

9999.0 

249, 1.743455 4. 600,0 

3.6576 1.5240 
1•,8976 1.5240 
34.1376 1,5240 
49.3776 1.5240 
64.6176 1.524Q 
3.6576 3.0480 

HIWAY INPUTS, PA£OUILL STAHILITY CLASS 

lP 
-1219. O. 1219. 0. 0.0 33.2232 11.2776 .001919793.001919793.001919793.002739371.002239371.002239371 

0,001 

9999.0 

249. 1.743455 2. 600.0 

3.6576 1.5240 
18.8976 1.5240 
34.1376 1.5240 
49.3776 1.5240 
64.6176 1.5240 
3.6576 3,0480 



CALAIR INPUTS. TURNER STABILITY CLASS 

2982.24.24 3.9 21. 

2982.24.24 3.9 21. 

2982.24.24 3.9 21. 

2982.24.24 3.9 21. 

2982.24,24 3.9 21. 

O. 5. 12. 

O. 5. 62. 

O. 5. I12. 

O. 5. 162. 

O. 5. 212, 

O, lO• 12, 

IP 
28.00 

IP 
28,00 

1P 
28.00 

IP 
28.00 

1P 
28.00 

IP 
28,00 

CALAIR INPUTS. PASQUILL STABILITY CLASS 

2982,24,24 3,9 21, 

2982,24,24 3,9 

2982,24,24 3,9 

2982.24.24 3.9 21. 

2982,24,24 3.9 21, 

2982.24,24 3.9 21, 

O. 5. 12. 2 

O. 5. 62. 2 

O. 5. 112. 2 

O. 5. 162. 2 

O. 5. 212. 2 

O. I0. 12. 2 

IP 
28.00 

IP 
28.00 

IP 
28,00 

IP 
28.00 

IP 
28.00 

IP 
28,00 
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TF_ST _Q FOR SITE • WAS •44DE ON 71•E174 FP, O•.• •:4[< TO 9:•5 
•LiIARY TItAE)• THE UPWIND AND DOWNW•() •,OU•'CE L•N6T••S FO• ALL 
LAr• t;QOUmS WERE 4.0 AND 4.0 KILOFFET (1.2 &ND 1.2 KIlt•MEiE•S), 
#•SPECTIVELY. THE fURNER AND PASQ[IILL •;f46ILITY CLAS•S WENE [• •N]) 
D. RESPECTIVELY. THE AVERAGE WIND SPEE9 wAS 3.6 NPH :•.61 M/S) 
•ND THE BACKGROUND CO CONCENTRATION wAS 2.3 PP•I. THE SOURCE MEIGHI 
wAS 0 FEET 0.0 METERS). THE PO•D/wI•<D •NGLE WAS 5O DEGREES. 
TPAFFIC OATA FO• THE UPWINO AND DO•NW[B,?• t_AN• G•OUPS r'-• (VP•, 
(KM/HP) %HDV) WErE (2150, 55(88) 1•) AND (2!•2• 5•5•) 19) 

THE NODEL INPUIS WERE: 

AIPPOL-4 INPUIS. TUPNER ANI_) PASQUILL STARILtTY CLASSES 

TEL•GkAPM #[). & I495 •Q 74 [) I) 
1QD E 2152 55 19 J 40 40 
10[) w 2150 55 1• 3 aO 40 

IOU w 2150 55 IS 3 aO ao 
Ic)U F 2152 55 19 3 •0 •0 
END 

D 50 I0 12 bO 
b 50 10 85 5O 

tJ 60 10 ? 50 
U 50 10 S5 50 

HIWAY INPUTS. TURNER STmQILITY CLASS 

() 
-1219. O. 1219. O. 0.0 33.2232 11.2776 

003380246,003380246. 003380246. 003330584. 003330584,003330584 

0.001 

999Q.0 

220. 1.6o93aa 600.0 

3.6576 1.5240 
18.8976 1.5240 
34.1376 1.5240 
49.3776 1.5240 
79.8576 1.5240 

110.3376 1.5240 
3.6576 3.0480 

HIWAY INPUTS, PASQUILL •IAHIt. ITY (_LASS 

IO 
-1219. O. 1219. O. 0.0 33.2232 I1.ETZ6 

.003380246.003380246.003380246.003330584.0033305R4.003.330584 

220. 1.609344 4. 600.0 

3.6576 
18.8976 
36.1376 
69.3776 
79.8576 

110.3376 
3,6576 

1.5240 
!.5240 
1.6240 
1.5240 
1.5240 
1.5240 
3.0480 

6. 



X 

X 

X 

X 

X 

X 

CALAIR INPUTS, TURNER STABILITY CLASS 

4302,27,11 3.6 50° 

4302,27,11 3.6 50, 

4302,27.11 3.6 50. 

4302o27,11 3.6 50, 

4302o27,I! 3,6 50. 

4302,27o11 3,6 50, 

4302,27o11 3.6 50. 

O, 5, 12, 

O, 5, 62° 

O, 5° I12, 

O. 5. 162. 

O, 5, 262, 

O, 5, 362, 

O. I0, 12, 

IQ 
28,00 

28,00 

28,00 
IQ 

28,00 
IQ 

28.00 
IQ 

28,00 
IQ 

28.00 

X 

X 

X 

X 

X 

X 

CALAIR INPUTS, PASQUILL STABILITY CLASS 

4302,27,11 3,6 50° 

4302,27,11 3,• 50° 

•302,27,II 3,6 50, 

•302o27,II 3,6 50. 

4302,27.II 3,6 50, 

•302,27°II 3,6 50. 

4302,27,11 3,6 50, 

O, 5, 12, 

O, 5, 62, 

O, 5, 112. 

O, 5, 162, 

O, 5, 262, 

O, 5, 362, 

O, 10o 12, 

IQ 
28.00 

IQ 
28.00 

IQ 
28.00 

IQ 
28.00 

IQ 
28.00 

IO 
28.00 

IQ 
28.00 
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TEST • FOR SITE I WAS •IADE ON 7/25/74 FROM 9:45 TO 10:45 
(MILITARY TIME), THE UPWIND AND DOWNWIND SOURCE LENGTHS FO• ALL 
LANE GROUPS WEPE 4.0 AND 4.0 KILOFEET (1.2 AND 1.2 KILOMETERS), 
RESPECTIVELY. THE TURNER AND PASQUILL STABILITY CLASSES WERE • AND 
•, PESPECTIVELY. THE AVERAGE WIND SPEED WAS 3.6 MPH (1.61 M/S), 
AND THE NACKGROUND CO CONCENTPATION WAS 1.8 PPM. THE SOURCE HEIGHT 
WAS 0 FEET 0.0 METERS). THE ROAD/WIND ANGLE WAS 50 DEGREES. THE 
T#AFFIC DATA FOP THE UPWIND AND DOWNWINO LANE GROUPS IN (VPH, MPH 
(KM/HR), %HDV) WE•:E (2012, 56(90), 20) AND (1832, 56(9U), 16). 

THE •ODEL INPUTS WEPE: 

AIRP()L-4 INPUTS, TURNER AND PASQUILL STA,F•ILITY CLASSES 

TELEGRAPH PD. K 1495 60 74 0 I) 36 
IPD E I£32 56 i• 3 40 40 
I•D w 2012 56 20 3 40 40 
ADD 
IRU W 2012 56 2fl 3 40 40 
I•U F I432 56 !• 3 •0 40 

D 50 In 12 50 
[• 50 I0 R5 50 

u 5O I0 l? 5O 
U 50 I0 85 50 

HIWAY INPUTS, TURNFP STABILITY CLASS 

-1219. O, 1219. O. 0.0 33.2232 11.2776 
.002720956.002720956.002720956.003160055.003160055.003160055 

0.001 

9999.0 

220, 1.60934• 4. 600.0 

3,6576 1,5240 
18,8976 1.5•40 
34,1376 1,5240 
49.3776 1,5240 
79.8576 

110,3376 1,5240 
3.6576 3.0480 

6, 

HIWAY INPUTS, PASQUILL STABILITY CLASS 

-I•19. O, i•I•. O. 0.0 33o•232 II.2•76 
.0027•09•6.00•7•09•6.0027209•6o0031600•.00316005•,0031600• 

0.001 

9999.0 

220. 1.609344 4. 600.0 

3.6576 1.5240 
18.8976 1.5240 
34.1376 1.5240 
49.3776 1.5240 
79.8576 1.5240 

110.3376 1.5240 
3.6576 3,0480 

6, 

-49- 



CALAIR INPUTS, TURNER STABILITY CLASS 

i•44.•6.5• 3,• 50. 

Z•844.2•,59 3.5 50. O. 

3844.26.5• 3.6 50. O. 

38440•6o5• 3.e 50. O. 

3844°•6°59 3,6 50° Oo 

3844.H6.59 3,•!i 50, 

3844°•6°59 3°6 50, 

5, 6•, 4 

5. II•, 4 

5o 167. 

O. 5. 36•. 4 

O. I0. 12. • 

IR 

IR 
28.00 

28,00 
IR 

28.00 
IR 

28.00 
IR 

28.00 
IR 

28.00 
IR 

28.00 

CALA!R INPUTS, PASQUILL STABILITY CLASS 

3844.•6.59 3.6 50. O. 

3844.26.59 3.6 50. O. 

3844.26.5•9 3.6 50. O. 

3844,•6,59 3°6 50. O, 

3844,•6,59 3°6 50, 

384•°•6,59 3°6 50° 

3844,•6.59 3oe 50° 

5. 12. 4 

5, 62. 4 

5. I12. 

5. 162. 

O. 5. •62. 4 

O. O. 12. 4 

IR 
28.00 

IR 
28.00 

IR 
28.00 

IR 
•8.00 

•8.00 
IR 

2•.00 

2•.00 
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TEST _.S FOP SITE i was MADE ON 7125114 FROM 10:45 TO 11:45 
(•.•ILITA•Y TIME), THE UPWIND AND OOWNWIND SOURCE LENGTHS FOR ALL 

GF•OUPS wERE •,O AND 4,0 mILOFFET (I,2 AND 1,2 mILOMETERS)• 
•SPECTIVELY, THE TURNER A•D PASOUILL STABILIIY CLASSES WERE • AND 

PFSPECTIVELY, TF• AVEQAGE WIN[) SPEED wAS 3,2 MPH (I,43 
THE BACKG•OUND CO CONCENT•ATIO•'.• WAS 2,1 PPM, THE SOURC• HEIGMT 

0 FEET 0,0 •'tTERS), THE ROAE•/WIND ANGLE WAS 50 DEGREES, T•E 
T•.FF-IC OATA FO• THE UPWIN{) AND DOwN'•,•INO LANE GROUPS I• (VPM, 
(•'.,•/•p} •.HF•9) V:•:.•'• (2272, 57(•2)• 17) A•[) (17•.3• 

&•PC, L_-4 INPUT":., [•(-•qll• ANO PASOUILL STABILITY CLASSES 

D 50 10 12 50 

U 50 10 12 50 
U 50 10 85 50 

HIWAY IN(-L,T'3, ]U•,•FR ST•HIL, ITY CLASS 

1S 
-•219. t3• 121q• O. ().0 33,L'ZL2 1i..2776 

,•,!•['C:f?£•:•5,C, 0•6725S•3,002672b•5, ?,2•377].aS•00337714H,0033771•', 

0, ,) 

HIWAY INPUTS, PAS•)UILI.. SIAL4ILIIY CLASS 

IS 
1219. O. 0.0 33.2232 11.2776 

002672585,003377148,003377 I•,8,00337714• 

Io430528 60' 

3,6576 1,52•0 
18.8976 1,52•0 
3•,1376 1,524• 
49,3776 1,5240 
79.8576 1.524C 
3,6576 3,0480 
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CALAIR INPUTS, TURNER 

4070o25,84 3,2 50. 

4070,25,84 3.2 50, 

4070.25.84 3.2 50. 

4070.25,84 3.2 50. 

4070.25.84 3.2 50. 

4070.25.84 3.2 50. 

STABILITY CLASS 

O. 5. 12. 4 

Oo 5. 62. 4 

O. 5. 112. 4 

O. 5. 162. 4 

O. 5. 262. 4 

O. I0. 12. 4 

IS 
28.00 

IS 
28.00 

1S 
28,00 

1S 
28.00 

1S 
28.00 

1S 
 B.oo 

X 

X 

X 

X 

X 

X 

CALAIR INPUTS, 

4070.25.84 3.2 50. 

4070,25.84 3.2 50. 

4070.25.84 3.2 50. 

4070.25,B4 3.• 50. 

4070.25.84 3.2 50. 

4070,25,8• 3,2 50. 

PASQUILL STABILITY CLASS 

O. 5. 12. 

O. 5. 62. 

O. 5. 112, 

O. 5. 162. 

O. 5. 262, 

O, 10, 12, 

IS 
28.00 

IS 
28.00 

IS 
28.00 

IS 
28.00 

IS 
28.00 

IS 
28,00 
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TEST • FOP SITE i WAS •AOE ON 7/25/74 FPOH 11:45 TO 12:45 {MILIIARY TIME). THE UPWIND AND DOWNWIND SOURCE LENGTHS FOR ALL LANE GROUPS WERE 4.0 AND 4.0 KILOFEET (I.2 AND 1.2 KILOMETERS), RESPECTIVELY. THE TURNER ANO PASQUILL STABILITY CLASSES WERE • AND O. PFSPECTIVELY. THE AVERAGE WIND SPEED WAS 3.2 MPH (l.43 M/S}, AND THE HACKGROUNO CO CONCENTRATION WAS 2.1PPM. THE SOURCE HEIGHT WAS 0 FEET 0.0 METERS). THE ROAD/WIND ANGLE WAS 50 DEGREES. THE TRAFFIC OATA FOP THE UPWINO AND DOW•WlN• LANE GROUPS IN (VPH, MPH (K•/HP). %HDV) WERE (1998. 60(97). 16) aND (189• 60(97)• 19) THE MOOEL INPUTS WERE: 

AIRPOL-4 INPUTS. TURNER AND PASQUILL STABILITY CLASSES 

TELEGRAPH 

ITD w Ig98 
ADD 
ITu Igg• 
ITU F l•g• 

•0 74 D I) 32 

3 •+0 HO 

3 40 HO 
3 40 HO 

O 50 lO 12 50 
D bO lO 85 

u 50 I0 I• 50 
o 50 IO •5 •0 

HIWAy INPUTS. TURNEH STABILITY CLASS 

IT 
-•219, O. 1219. O. 0.0 33.•3• "OOE7909•H.OO•?qO988.00•TqOq88.OO•8166•l.OO•8166•loOOPSl•6•l 

220, 1,430528 H, 600,0 
o.0oi 

3,6576 1.5•HO 
79,8576 

11.•776 6, 

HIWAY INPUTS. PASQUILL STA•|LIIY CLASS 

IT -•219, O. 1219, O. 0.0 .O02790qS•,OOP790988,00P790988.00P8166Pl,O028166•l,O02816621 
•20. 1.4305•8 4. 600,0 

0.•01 
3.6576 1.5240 

79.8576 loS•O 
9999,0 

II.•776 6, 

CALAIh INPUTS. TURNE• STABILITY CLASS 

IT 3896.•5.0• 3.• 50. O. 5. l•. 4 •8.00 
IT 38•6,75.0• 3,2 50, O, 5. •6•, • 2@,00 

CALA)R TNPUTS. PaSQUILL •IAHILITY CLAS• 

IT 38Q6.•5.0• 3.2 50. O. 5. l•. 4 •8.00 
II 
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TEST • FOP SITE • WAS MADE ON 7125174 FPOM 12:45 TO 13:45 (MILITARY TIME), T•E UPWIND AND DOWNWIND SOURCE LENGTHS FOR ALL LANE GROUPS WERE 4.0 AN[) 4.0 KILOFEET (1.2 AND 1.2 KILOMETERS), •ESPECTIVELY. THE TURNER AND PASQUILL STABILITY CLASSES WERE • AND 2, RESPECTIVELY. THE AVERAGE WIND SPEED WAS 4.4 MPH {I.97 AND THE BACK6ROUND CO CONCENTRATIO• WAS 2.1PPM. THE SOURCE HEIGHT WAS 0 FEET 0.0 METERS). THE RO^D/WI•,D ANGLE WAS 60 DEGREES. THE TRAFFIC DATA FOR THE UPWINO AN{) DOWNWIND LANE GROUPS IN •VPH, MPH (KM/HR), %HDV) WERE (2058, 58(93), i0) AND (1852, 58(93), 19). THE MODEL INPUTS WERE; 

AIRPOL-a INPUTS, TURNER AND PASQUILL STABILITY CLASSES 

TEL£GRAPH RD. & 1495 60 74 D D 44 IUD F 1•52 58 19 3 40 40 
IUD w 2058 58 16 3 40 40 
AOD 
It•U W 205• 58 16 3 40 40 
lUl• E 1852 58 Ig 3 40 •0 
END 

D 60 I0 12 50 
D 6O I0 85 5O 

U 6O I0 12 50 
U oO I0 85 50 

HIWAY INPUTS, TURNER STABILITY CLASS 

]U 
-1219. O. 1219, O. 0.0 33.2232 11.2776 .002793774.002793774.002793774.002976233,002976233o002976233 

0.001 

9999,0 

210. 1,966975 4, 600.0 

3.6576 1.5240 
18.8976 1.5240 
34.1376 1.5240 
49.3776 1.5260 
79.8576 1.5240 

II0.3376 1.5240 
3.6576 3.0480 

6, 

HIWAY INPUTS, PASQUILL STAHILITY CLASS 

IU 
-I•19, O. 1219. O. 0.0 33.2232 11.2770 ,00•793774,00•793774,00P793774.00•976•33.00•976•33,00•76•33 

0.001 

9999.0 

•I0. 1.966975 4. 600.0 

3.6576 1.5240 
18.8976 1.5•40 
34.1376 1.5240 
49.3776 1.5240 
79.8576 1.5240 

110.3376 1.5240 
3.6576 3.0480 

6. 
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CALAIR INPUTS, TURNER STABILITY CLASS 

3910,25,65 4.4 60. 

3910.25.65 6.4 60, 

39!0.25.65 4,4 60, 

3910.25,65 6.6 60. 

3910.25,65 6.6 60. 

3910,25,65 4.6 60, 

3910,25,65 4.4 60. 

O. 5. 12. 

O. 5. 62. 

O. 5. 112. 

O. 5. 162. 

O. 5® 262. 

O. 5. 362. 

O. 10. 12. 4 

1U 
28.00 

1U 
28.00 

tU 
28.00 

1U 
28.00 

1U 
28.00 

1U 
28.00 

1U 
28.00 

CALAIR INPUTS, PASQUILL STABILITY CLASS 

3910.25.65 4.6 60. O. 

3910,25.65 6.6 60. O. 

3910.25,65 6.6 60. O. 

3910.25,65 4,4 60. Oo 

3910,25®65 6.6 60. 

3910,25.65 4,4 60. 

3910o25,65 6.6 60. 

5. 12. 4 

5. 62. 4 

O. 5. 262. 

O. 5. 362. 4 

O. I0. 12. 4 

IU 
28.00 

IU 
28.00 

IU 
28.00 

IU 
28.00 

IU 
28.00 

IU 
28.00 

1U 
28.00 
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OATA POINT• 

AVG DEVATION 

AVG SQRD DEV 

PROBLE ERROP 

% CORR COEF 

A, OB:A•P÷B 

H, OR=A•P÷B 

MINIMUM DEV 

MAXIMUN DEV 

DEVATN RANGE 

MINIMUM ORS 

MAXIMUM ORS 

ONSATN RANGE 

SUM DEVATION 

SUM SQRD DEV 

AVG OBSATION 

&vG P#EDTION 

V#•R DEVATION 

VAP P#EDIION 

VA• 08SRVATN 

AVG D/AVG OB 

AVG P/AVG OB 

MIN D/AVG OB 

MAX D/AVG OB 

RNG D/RNG OB 

TABLE 

DOWNWIND ANALYSIS, SITE 

v A._! V_.•.• £AL •...E•& 

117,00 117.00 104.00 117.00 

o.14 -0.22 1.52 1.25 

1.07 0.79 9,30 12.93 

0.69 0.60 2.04 2.41 

0.53 0.60 0.50 0.32 

O.b6 1.01 0.15 0.10 

0,49 0.20 0.77 1,03 

-4,71 -4.71 -1.61 -2.•5 

3.81 1.41 13.38 20,05 

8.b2 6.12 14.99 22,50 

0.0 0.0 0.0 0,0 

6.5[ 6.50 4.20 6•50 

6,50 6.50 4.20 •,50 

16.74 -25.21 15"7.99 146,76 

125.bu 93.00 967.65 15i•o26 

1.28 1.28 1.17 

I.•2 1.06 2.69 2.53 

1,06 0.75 7.06 11.46 

l.u6 0.41 •.92 I•.79 

1.18 1.18 0.80 1.18 

0.II -0.17 1.30 0.98 

1.11 0.83 2.30 1.98 

-3,68 -3.68 -I.38 -I.91 

2.98 l.lO II.43 15.66 

1.31 0.94 3.57 3.46 

-60- 



DATA POINTS 

AVG DEVATION 

AVG SQRD DEV 

PROBLE ERPOR 

% CORR COEF 

A, OB:A*P÷B 

8, OB:A*P÷B 

MINIMUM DEV 

MAXIMUM DEV 

DEVATN PANGE 

MINIMUM ORS 

MAXIMUM ORS 

OHSATN RANGE 

SUM DEVATION 

SUM SQRD DEV 

AVG OBSATION 

AVG PREDTION 

VAR DEVATION 

VAR PREDTION 

VAR OBSRVATN 

AVG D/AVG OB 

AVG P/AVG OB 

MIN D/AVG OB 

MAX O/AVG OB 

RNG D/RNG 08 

IABLE 23 

UPWIND ANALYSIS, 

78.00 

-0.35 

1.00 

0.56 

0,78 

0.45 

-3.94 

3.15 

7,09 

0,0 

4.40 

4,•0 

-27.22 

77,87 

0.•2 

0,•7 

0.89 

0.03 

1.25 

-0.43 

0,57 

-4.•I 

3.85 

1.61 

SITE 

78,00 

-0,37 

0.84 

0.62 

0.66 

.13 

0.31 

-3,94 

1.19 

5.13 

0.0 

4.•0 

4.40 

-29.05 

65,7•. 

0.82 

0,45 

0.71 

0.42 

1.25 

-0.45 

0.55 

-4.81 

Io45 

1.17 
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T ^C! E 7:• 

UPWIND AND DOWNWIND A•F^LYFIL• 

TS..•L•J..I .C,..•. 

DATA POINTS 

AVG DEVATION 

AVG SQRD DEV 

PROBLE ERROR 

% CORR COEF 

A, OB=A•P÷B 

B, OB=A•P÷B 

MINIMUM DEV 

MAXIMUM DEV 

DEVATN RANGE 

MINIMUM OBS 

MAXIMUM OBS 

OBSATN RANGE 

SUM DEVATION 

•UM SQRD DEV 

tV,,, C,/ATION 

tV, PREDTION 

VAR DE J•TION 

•AX D, AVO OY 

-0, O• -0.28 

1.0• 0.81 

0.68 0.6,0 

0.56 0.64 

0.59 

0.48 

-4,71 -4,71 

3.81 

8.5 • 

0.0 

6.50 6.50 

6.50 6.5'3 

-!0,48 

203.37 158.74 

I.I0 I.I0 

1.0• 0.8• 

1.0_5 0.74 

1.10 0.51 

I.•5 1.25 

-0.05 -0. :._'b 

0.95 0.7• 

-•.30 -4.30 

3.48 

•.L,I O. •'> 



SITE 2, DATA, RESULTS, AND PERFORMANCE STATISTICS 

This section describes the physical characteristics of Site 2; details the observed meteorological, traffic, and receptor location parameters for each of the 2 sampling periods; lists the inputs used with the AIRPOL-4, HIWAY, and CA LAIR prediction models for each of the sampling intervals; lists the actual and predicted CO levels at each receptor location for each of the sampling intervals; lists the actual and predicted CO levels at each receptor location for each of the sampling intervals; and presents the performance statistics of the Virginia (Turner and Pasquill) and California and EPA (Turner only) prediction models for the total Site 2 data set. Tables 25 and 26 present the observed and predicted CO levels for sampling periods A and B, respectively. Tables 27, 28, and 29 present the downwind, upwind, and upwind and downwind performance statistics, respectively, of the prediction models relative to the total Site 2 data set. 

Site 2, Figure 2, is located on Interstate 64 near North Hampton Boulevard in Norfolk, Virginia (Kempsville Quadrangle, Virginia, UTM coordinates 4,081,070 m N by 393,460 m E). 1-64 at this location is an at-grade, six-lane, dual-divided facility with a 60-foot (18.3-m) 
median. The highway runs approximately north and south. The land use in the area is primarily agricultural. There is a two-story school building about 500 feet (150 m) east of the highway and a four-story school building about 850 feet (250 m) west of the highway. 
The nearest external pollutant source of any significance is North Harnpton Boulevard, 
located about 1,700 feet (500 m) north of the site. 

Figure 2. Site 2, an at-grade site located on Interstate 64 near Hampton Boulevard in Norfolk, 
Virginia. 

-63 



TEST A_ FOR SITE _2 WAS •ImDE ON 7/ 3/73 FROM 7:30 TO 8:30 (MILITARY TIME), THE UPWI•VD A•;!) DCWUWlND SOURCE LENGTmS FOP ALL LANE GROUPS WERE 1.2 AND 0.5 KILC•FEET (0,4 AND 0,2 KILUMETERS), RESPECTIVELY, THE TURNER AND PASQUILL STABILITY CLASSES WERE • ANO •, RESPECTIVELY, THE AVERAGE WiND SPEED WAS 4,2 MPH AND THE BACKGROUND CO CO•;CENTRATION WAS 1,1 F•PM, THE SOURCE HEIGHT WAS 0 FEET 0,0 METERS). T•E •OADIW•ND ANGLE WLS• 20 DEGREES, THE T•AFFIC OATA FOP THE UPWINO I•N[) OOWNWIND LANE :]}F•CL)PS IN (VPH• MPH (KM/HR) %HDV) WERE (2340, 
THE MODEL INPUTS 

AIRPOL-4 INP•.•TS, TURNER AN[) •SQ: .TLL STABILITY CLASSES 

NORTHAMPTON HLVP. •. 164 hO 73 R 8 42 2AO t.• 2R50 51 5 .3 5 2A() S 23•0 51 5 3 •_ 5 A DO 

2AU N 2850 51 5 L' • END 

D 20 I0 13 50 
D 20 10 109 50 

U 20 I0 I0 •0 
U 20 I0 106 50 

HIWAY iNPUT•, li_•;• STABILITY 

-360, O, !52• O, C>.O 40,2336 18,2880 •004226837,004226837,004226•3"1.•034706,57,003•70457=003•70457 

0•001 
250. 1,877567 

3.9624 
19.2024 
34.4424 
4•.6824 
3.9024 

HIWAY INPUTS, PASQUILL ST•]LIT Y CLASS 

2A 
'-36", O, 152, O. 0o0 40.2336 18.2880 •¢•L •37-)0•SZ6837,004226837.003470•57,003470•7,003470457 

999-•.• 

2•3. I,•77567 

3,9624 1.5240 
19,2024 1,5240 
34,4424 1.5240 
49,6824 1,5240 
3,9624 3,0480 

6. 



CALAIR INPUTS, TURNER 

5190.25.78 4.2 20. 

5190.25.78 4.2 20. 

5190.25.?8 4.2 20. 

5190.25.78 4.2 20. 

5190.25.78 4.2 20. 

STABILITY CLASS 

2A 
O. 5. 13. 2 28.00 

2A 
O. 5. 63. 2 28.00 

2A 
O. 5. 113. 2 28.00 

2A 
O. 5. 163. 2 28.00 

O. 10. 13. 2 28.00 

X 

X 

X 

X 

CALAIR INPUTS, PASQUILL STABILITY CLASS 

5190.25.78 4.2 20, 

5190.25.78 4.2 20, 

5190.25.78 4.2 20. 

5190.25.78 4.2 20. 

5190.25.78 4.2 20. 

O. 5. 13. 2 

O. 5. 63. 2 

O. 5. 113. 2 

O. 5. 163. 2 

O. I0. 13. 2 

2A 
28.00 

2A 
28.00 

2A 
28.00 

2A 
28.00 

2A 
28.00 
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TFST •. FOR SITE _• wAS .•IAOE ON 7/ 2/73 FPOM ll:IB TO 12:15 
(MILITARY TIME). THE UPWIr•D AND OOWNWI•-!) SOURCE LENGTHS FOR ALL 
LANF GPOUPS WE•E 1,2 AND 0,5 •ILOFFET (•),4 AN[; 0,2 •ILOFIETERS), 
RESPECTIVELY. THE TURNER AND PASQUILL STABILITY CLASSES WERE C AND _C., •ESPECTIVELY, THE AVERAGE WIND SPEED WAS 6,9 MPH (3.08 •/S), 
AN[) THE BACKGROLIN[) CO CONCENTPATIO•; wAS 1.2 PPM. THE SOURCE HEIGHT 
WAS 0 FEFT 0,0 METER£), THE ROAD/•IN() ANGLE WAS 20 DEGREES. THE 
TRAFFIC DATA FOP THE UPWIND AND DOWNWlkD LANE GROUPS Ii'• (VPH, MPH 
(K•/H•), %HDV} WERE (1598, 54(H7), •} AND (1690, 58(q3), 9). 

T•E c4OC?EL INPUTS WFPE: 

•.IRPOL-4 I•,iP•.]TS,• Ttl•Nf• AN{) PASQUILL STA•ILIIY CLASSES 

D ?0 I0 13 50 
u ?0 I0 I09 5O 

U •0 I0 I0 5O 
U 2O I0 I06 5O 

HIWAY INPUTS, TIJNNER •TARILITY CLASS 

-366. O. 152. O. 0.0 W0.2336 18.2880 
.0!)7404052.002404052.002404052.002361244.002367244.007367244 

250. 3.08a575 3. 500.0 

19.2024 1.5740 
•9.6824 
3.9624 3°0480 

H|WAY INPUTS, •/-AS•QL!|LL (4Th•ILIIY CLASS 

-366. O. 152. O, 0.0 40.2336 18.2880 
.002404052.002404052.002404052.007367244.0023672•.002307244 

0.001 

9999.0 

250. 3.084575 3, 600,0 

3.9624 1.5240 
19.2024 1.5?40 
49.6824 1.5240 
3.9624 3,0480 

-67- 



CALAIR INPUTS, TURNER STABILITY CLA•S 

O. 5. 63, 3 

O, 5, |63. • 

0. 10. 13. • 

?B 
•8.00 

28.00 

78.00 

28.00 

C,'•LA ! • If;PUTS, 

3780.Z5.20 6.9 

37•8.75.20 6.9 

3,t0•.C5.20 6.9 

PASQUILL STABILITY CLASS 

20. O. 5. 13. 3 

20. O. 5. 63. 3 

20. O. 5. 163. 3 

ZO. O. I0. |3. 3 

2B 

•B 
28.00 



bJ 
J 

I,-- 

I-.. ..I 

I,.- 

0 

0.. 

0 

• • • 

..,,.,I 0 

Z 
3: 
O(:3 
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DATA POINTS 

AVG DEVATION 

AVG SQRD DEV 

PROBLE ERROR 

% CORR COEF 

A• OB=A*P÷B 

B• OB=A*P÷B 

MINIMUM DEV 

MAXIMUM DEV 

DEVATN RANGE 

MINIMUM OBS 

MAXIMUM OBS 

OBSATN RANGE 

SUM DEVATICN 

SUM 

AVG O•SATI•)N 

AVG P;•ZLT ION 

VAE DE•ATION 

VAR PRE{•T ION 

VAR OHSRV&TN 

AVG D/AVG 

AVG F/AVG 

MIN D/AVG OB 

MAX D/AVG 

RNG D/RNG OB 

TABLE 27 

DOWNWIND ANALYSIS• SITE 

Y.• v A__•P 

9. O0 9, O0 

-1,05 -1.05 0.6• -0.• 

2.19 2,19 0,99 

•3,99 0,99 0.67 O, 

0.67 0.67 0.83 0.• 

2.25 2.25 O. 79 I 7• 

-0.13 -0.13 -0,08 -0.34 

-2,84 -2,84 -0,65 '-•?, O] 

0.54 0.54 2.12 O 

3.38 3.38 2. 

C!.O 0.0 0.0 

z• .20 4.20 4,20 

•.2•, 4.20 4.20 4.2C 

-9.•I -0.41 5. 

19,75 19.1•> •.93 0.61 

I .99 ]-9 •' .99' I .99 

<•4 0.+• 2.6• 1.33 

24 24 0 

0,I• O.It 1.98 0.3• 

1.79 1.79 1.79 1,79 

-0.53 -0,53 O. 32 -0.3• 

0,•7 0.47 .32 0.67 

-I ,43 -I ,43 •, 33 -I .01 

0.27 0,27 1.07 0,31 

•,80 0,•0 0,66 0,63 



DATA POINTS 

AVG DEVATION 

AVG SQRD DEV 

PROBLE ERROR 

% COR• COEF 

A, OB=A*P÷B 

B, OB:A*P÷B 

MINIMUM DEV 

MAXIMUM DEV 

DEVATN RANGE 

MINIMUM OBS 

MAXIMUM O•S 

OBSATN RANGE 

SUM DEVATION 

SUM SQRD OEV 

AVG OBSATION 

AVG PREDTION 

VAR DEVATION 

VAR PREDTION 

VAR OBSRVATN 

AVG D/AVG OB 

AVG P/AVG OB 

MIN D/AVG OB 

WAX D/AVG OB 

RNG O/RNG OB 

TABLE 28 

UPWIND ANALYSIS, 

lO.O0 

-0.16 

0,II 

0,23 

0,56 

O,bl 

0.33 

-O.b9 

0.39 

0.98 

0.0 

1.20 

1.20 

-1.60 

1,13 

O.bO 

0,34 

0,I0 

0,12 

0.I0 

-0.32 

0,68 

-I.18 

-0.78 

O.U2 

SITE 2 

10.00 

-0.16 

0.II 

0,23 

0.56 

0.51 

0°33 

0,39 

0.98 

0.0 

1.20 

1.20 

-1.60 

1.13 

0.50 

0.34 

0.I0 

0.12 

0.I0 

-0,32 

0.68 

-1,18 

0.78 

0.82 
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TABLE •9 

UPWIND AND DOWNWIND ANALYSIS, SITE 

DATA POINTS 

AVG DEVATION 

AVG SQRD DEV 

PROBLE ERROR- 

% CORR CO{F 

MINIMUM DEV 

MAXIMUM DEV 

DEVATN RANGE 

MINIMUM OBS 

MAXIMUM OBS 

OBSATN RANGE 

SUM DEVATION 

SUM SQRD DEV 

AVG 08SATION 

AVG PREDTION 

VAR DEVATION 

VAR PREDTION 

VAR OBSRVATN 

AVG O/AVG OB 

AVG P/AVG OB 

MIN D/AVG OB 

MAX D/AVG OB 

RNG D/RNG OB 

19.00 19.00 

-n.bL, -0.58 

],,I I.I0 

0.7 f,.70 

0, -• • 0.7 5 

1.87 1.87 

0.03 0.03 

-2.84 -2.84 

0.54 0,54 

3.38 3.38 

0.0 0.0 

4.50 4.20 

4.20 4,20 

-II.01 -ll.O'l 

20.88 20,88 

1 .;"I 

C ;,3 0.63 

0.81 0.81 

0.23 0.23 

1.43 1.43 

-0,48 -0.48 

0.52 0.52 

-2.36 -2,36 

0.45 0.45 

0.80 0.80 
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SITE 3, DATA, RESULTS, AND PERFORMANCE STATISTICS 

This section describes the physical characteristics of Site 3; details the observed 
meteorological, traffic, and receptor location parameters for each of the 3 sampling 
periods; lists the inputs used with the AIRPOL-4, HIWAY, and CALAIR prediction 
models for each of the sampling intervals; lists the actual and predicted CO levels at 
each receptor location for each of the sampling intervals; and presents the performance 
statistics of the Virginia (Turner and Pasquill) and California and EPA (Turner only) 
prediction models for the total Site 3 data set. Tables 30 through 32 present the 
observed and predicted CO levels for sampling periods A through C, respectively. 
Tables 33, 34, and 35 present the downwind, upwind, and upwind and downwind 
performance statistics, respectively, of the prediction models relative to the to•al Site 3 
data set. 

Site 3, Figure 3, is located on Interstate 95 near Edsall Road in Fairfax, Virginia 
(Annandale Quadrangle, Virginia, UTM coordinates 4,296,520 m N by 312,900 m E). 
1-95 at this location is an at-grade, ten-lane, triple-divided facility with two 21-foot 
(6.4-m) medians separating the reversible two-lane center roadway from the two fixed 
direction, four-lane roadways. The highway runs approximately north and south in the 

area of this site. The land to the east of the roadway is basically open whiie to the west 
there are scattered commercial establishments. The nearest external pollutant source 

of any significance is Edsall Road, located approximately 1,000 feet (300 m) west of the 
site. 

Figure 3. Site 3, an at-grade site located on Interstate 95 near Edsall Road •.n Fairfax County• 
Virginia. 
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TEST • FOR SITE • WAS MADE ON 7/17/73 FROM 16:15 TO 17:|5 (MILITARY TIME). THE UPWIND AND DOWNWIND SOURCE LENGTHS FOR ALL LANE GROUPS WERE 6.0 AND 6.0 KILOFEET (I.8 AND 1.8 •ILOMETERS), RESPECTIVELY. IHE TURNER AND PASQUILL STABILITY CLASSES WERE g AND •, RESPECTIVELY. THE AVERAGE WIND SPEED WAS 2.9 MPH (I.30 M/S), AND THE BACKGROUND CO CONCENTRATION wAS 1.0 PPM. THE SOURCE HEIGHT WAS 0 FEET 0.0 METERS). THE ROAD/WIND ANGLE WAS 90 DEGREES. THE TRAFFIC DATA FOP THE UPWINO, DOWNWIND, AND CENTER LANE •ROUPS IN (VPH, MPH(KM/HR), %HDV} WERE (3090, 54(81), 5), (3560, 54(87), 4), AND (1600, 54(87), 4). 
THE MODEL INPUTS WENE: 

AIRPOL-4 INPUTS, TURNER AND PASOUILL STABILITY CLASSES 

EDSEL RD. & 1495 
3AD S 3560 54 4 
3AD q 1600 b4 4 
3AD N 30•0 54 S 
ADD 
3AU t.l 3090 54 5 

3AU S 3560 54 4 

6O 73 D • 29 
60 60 
60 60 
60 60 

D qO 10 12 50 
D 90 10 81 50 
0 90 10 126 50 

60 60 O gO 10 1• 50 
60 60 u qO 10 81 50 
60 60 U 90 10 126 50 

HIWAY INPUTS, TURNER STABILITY CLASS 

3A -1829, O. 18Z9, O. 0,0 49,3776 20,I168 8, •54•54•54•54•54•54•54•54•32883•32•83•32883•l•32•3•l 
IBO, 1,296415 4. 600,0 

0,001 

9999,0 

-18Pg. 

3,6576 1,5240 
18.8976 
49,3776 
3,6576 3.0480 

O, 18•9. 
-003464427,003246327 

180. 1.296415 
0.001 

3,6576 
18.8976 
49,3•76 
3,6576 

9999,0 

1.5240 
1.5240 
1.5240 
3.04B0 

3A 
O. 0,0 

600.0 

7o3152 0.0 2. 

HIWAY INPUTS, PASQUILL STAHILITY CLASS 

3A -18•9. Oo 1829. O. 0.0 49.3776 20.I168 •54•54•541•54•54•54•54•54•32883•1•32883•1•32883•1"•32883•1 
180. I.P96415 

0.001 
3,6576 1.5•40 

1B.8976 1.5240 
49,3776 1.5•40 
3,6576 3,0480 

9999,0 

-18•9o O, 18•9, 
-003464427,003246327 

180, I,•96415 
0.001 

3.6576 1.5240 
18,8976 1,5•40 
49,3776 |,5•40 
3,b576 3,0480 

9999,0 

600.0 

3A 
O. 

600,0 

0.0 7.3157 0.0 
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CALAIR INPUTS, TURNER STABILITY CLASS 

8250,24,44 2,9 90, O, 

8250,24,44 2,9 90, Oo 

8250,24,44 2,9 90o O, 

8250,24,44 

5, 12. 

5, 62° 

S, 162, 

O. I0, 12, 4 

3A 
28,00 

3A 
28,00 

3A 
28,00 

3A 
28.00 

CALAIR INPUTS,. PASQUILL STABILITY CLASS 

8250,24,44 2,9 90, O, 

8250,24,44 2,9 90, O. 

8250,24,44 2,9 90, O, 

8250,24,44 2,9 90, 

5, 12o 

5. 62. 

5, 162, 

O, I0, 12, 2 

3A 
28,00 

3A 
28,00 

3A 
28,00 

3A 
28.00 
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Z 

OZ 

• • 

• 

Z 

Z 
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TEST • FO• SITE • wAS MADE ON 7/I•/73 FROM 7:15 TO 8:15 (MILITARY TIME). THE UPWIND AND DOWNWIND SOURCE LENGTHS FOR ALL LANE GROUPS WERE 6.0 AND 6.0 •ILOFEET (I.8 AND 1.8 KILUMETERS), RESPECTIVELY. T•£. TURNER AND PASQUILL STABILITY CLASSES WERE • AND •, RFSPECTIVELY. THE AVERAGE WIND SPEED WAS 
AND THE HACKGPOUND CO CONCENTRATION WAS 3.7 PPM. THE SOURCE hEIGHT WAS FEET 0.0 METERS). THE POAD/WIND ANGLE WAS 37 DEGWEES. THE TRAFFIC DATA FOP THE UPWIND. DOWNWIND, AND CENTER LANE GROUPS IN (VPH• MPH(KM/HR)• •ffDV) WERE (4436, 53(85), 8)• (2370, 53(•5), 5), AND 23•, 53(85)• 5). 

IHE MODEL INPUTS WERE: 

AIRPOL-4 INPUTS, TURNER AND PASQUILL STARILITY CLASSES 

6n 73 13 
60 60 D •I I0 12 50 
60 an • 37 I0 RI 50 
60 hO 37 I0 IP6 50 

60 60 U 37 I0 81 So 
60 6Q U 31 I0 I?6 50 

-1829. O. 
.00267136R.002671368 

?33. 0.581152 
0.001 

3.6576 
18.8976 
49.3776 
3.6576 

HIwAY |NPUTS. [URNFP SI•ILITY CLASS 

3• 
1829. O. 0.0 •9.3776 •0.1168 8. -002671368-002671368.005041823.0050•I•23.005041823.005041823 

9999.0 

-1829. O. 
,000202969.000807555 

?33. 0.58115• 
O.OOl 

3.6576 
1R.8916 
49.3776 
3.6•76 

99•9.0 

I. 600.0 

1.5240 
1.5240 
3.0a80 

1829. 
3• 

O. 0.0 1.3157 0.0 

I. 600.0 

1.5240 
1.5240 
3.0480 

HIwAY II'•PUTSo PASQUII.L (.Taffl{ IIY 

3• 
-1829. 0. 1829. 0. 0.0 4•.377• 20.116• 8. •267•368•267•368•?6?•3•8•267•36•5•a•3••3•5•?3•4•23 

233. 0.581152 I. 600.0 
0.001 

3.6576 
18.8976 
49.3776 
3.6576 

9999°0 

-1829. O. 1829. 
-00070•969.000807555 

•33. 0,581157 1, 600.0 
0.00l 

3,6576 
]8.8976 
49.3776 
3,6576 

9999.0 

1.5240 
1.5240 
1.5240 
3.O480 

38 
O. 0.0 1.3152 0.0 ?. 

1.52a0 
1.52a0 
1.5240 
3.0480 

CALAIR INPUTS. TURNER sTAHILITY CLASS 

CALAIR INPUTS. PASOUILL STAF}ILITY CLASS 

WIND SPEED .LT. ?.0 MPH, NO CALAIR I•PU[ 
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Z 

• • 

O 

0 

Z 
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TEST • FOR SITE • WAS MADE ON 7118/73 FROM 11:00 TO 12:00 (MILITARY TIME). THE UPWIND AND DOWNWIND SOURCE LENGTHS FOR ALL LANE GROUPS WERE 6.0 AND 6.0 KILOF£ET (1.8 AND 1.8 KILOMETERS), RESPECTIVELY. THE TURNER AND PASQUILL STABILITY CLASSES WERE • AND •, RESPECTIVELY. THE AVERAGE WIND SPEED WAS 4.6 MRH (2.06 M/S), AND THE BACKGROUND CO CONCENTRATION WAS 1.0 PRM. THE SOURCE HEIGHT WAS 0 FEET 0.0 METERS}. THE •OAO/WIND ANGLE WAS 10 DEGREES. THE TRAFFIC DATA FOR THE UPWIND, DOWNWIND, AND CENTER LANE GROUPS IN (VPH, MPH(KM/HR), %HDV) WERE (1779. 54(87), ]I), (2340, AND 391, 54(87), II). 
THE MODEL INPUTS WERE: 

AIRPOL-4 INPUTS, TURNER AND PASQUILL STAHILITY CLASSES 

EOSEL •0. & 14q5 
3CD N 2340 54 
3C0 S 391 54 
3CD q ]779 54 ]I 

3CU q 1779 54 
3CU • 391 54 

60 73 A A 46 
60 60 
•0 60 
6O 60 

[> I0 I0 I? 5O 
0 TO I0 81 50 
[) I0 I0 I• 50 

•0 60 O I0 I0 12 50 
•0 •0 U I0 lO Sl 50 
60 60 U I0 I0 126 50 

HIWAY INPUTS, TURN6• STABILITY CLASS 

3C 
-18•9. O. 1829. O. 0.0 49.3776 20.I168 8. •P67•923•2672923•26•29•3•672923•5•63•5•263•°•25•63•.•25|263• 

260. 2.056383 I. 
0.001 

3.65•6 1.5240 
18.8976 1.5•40 
95.0976 1.5240 
3.6576 3.0480 

9999.0 

-1829. O. 1829. 
.000805S94.001005052 

260. 2.056383 I. 
0.001 

3.65/6 1.5240 
18o8976 1.5240 
95.0976 Io5240 
3.6576 3.0480 

9999.0 

600.0 

3C 
O. 0.0 

600.0 

7.3152 0.0 2, 

HIwAY INPUTS, PASQiIILL qTAHILITY CLASS 

3C 
-1829. O. 1829. O. 0.0 49.3776 20.1168 8. •672923•?6•2923•26729•3•26•9•3•25•63•5•263•5I2631•?5•63| 

260. 2.056383 I. 600.0 
0,001 

3.6576 
18.8976 
95.0976 
3.6576 

9999.0 

-18•9. O. 1829. 
.000805894.00]00505• 

260. 2.056383 I. 600.0 
0.001 

3.6576 
]8.8976 
95.0976 
3.6576 

9999.0 

1.5240 
1.5240 
1.52•0 
3.0480 

3C 
O. 0.0 7.3152 0.0 2. 

1.5240 
i.5240 
1.5240 
3.0480 
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CALAIR INPUTS• TURNER STABILITY CLASS 

4510.26,65 4,6 10. 

4510,26,65 4,6 10, 

4510,26.65 4,6 10, 

4510,26.65 4°6 10, 

O. 5. 12. 1 

O, 5, 62, 1 

O, 5, 312. 1 

O. 10. 12, 1 

3C 
28,00 

3C 
28,00 

3C 
28.00 

3C 
28,00 

6000, 

6000, 

6000. 

6000. 

162, 

162, 

162, 

162. 

CALAIR INPUTS• PASQUILL STABILITY CLASS 

4510,26,65 4,6 10, 

4510,26.65 4,6 10, 

4510,26,65 4,6 10, 

4510.26,65 4,6 I0, 

O. 5, 12, 1 

O. 5. 62. 1 

O, 5. 312, 1 

O. 10. 12, 1 

3C 
28.00 

3C 
28.00 

3C 
28,00 

3C 
28,00 

6000, 

6000. 

6000, 

6000, 

162, 

162, 

162, 

162, 
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DATA POINTS 

AVG DEVATION 

AVG SQRD DEV 

PROBLE ERROR 

% CORR COEF 

A, OB:A*P,B 

B, OB:A*P,B 

MINIMUM DEV 

MAXIMUM DEV 

DEVATN RANGE 

MINIMUM OBS 

MAXIMUM OBS 

OBSATN RANGE 

SUM DEVATION 

SUM SQRD DEV 

AVG OBSATION 

AVG PREDTION 

VAR DEVATION 

VAR PREDTION 

VAR OBSRVATN 

AVG D/AVG OB 

AVG P/AVG OB 

MIN D/AVG OB 

MAX D/AVG OB 

RNG D/RNG OB 

TABLE 33 

DOWNWIND ANALYSIS, SITE 3 

12.00 12.00 8.00 12.00 

-I.35 -I.56 I. I 1 -0. I0 

3.72 4.20 2.98 1.05 

I .29 1.37 I 16 0.69 

0.75 0.93 0.63 0.85 

I .86 3.03 .34 0.84 

0,15 -0,86 -2.22 0.53 

-3,66 -3.66 -I 16 -2,06 

0,58 0,]6 3.01 1.75 

4,24 3.82 4o 17 3,81 

0.0 0.0 0.0 0o0 

5.40 5.40 5.40 5,40 

5.40 5,40 5.40 5,40 

-16,26 -18,74 8,90 -I,18 

44.70 50.43 23.85. 12.63 

2,16 2,76 2.11 2.76 

1,40 1,20 3,22 2,66 

2,06 1,92 1.99 1,14 

0,60 0,35 0,71 3.80 

3,69 3,69 3,20 3,69 

-0.49 -0,57 0,53 -0.04 

0,51 0,43 1.53 0.96 

-I ,33 -I .33 -0.55 -0,75 

0,21 0,06 1 ®42 0.63 

0,79 0,71 0.77 0,71 
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TABLE 34 

UPWIND ANALYSIS• SITE 3 

DATA POINTS 18.00 |8•00 

AVG DEVATION -0.38 -0.38 

AVG SQRD DEV 0.50 0.50 

PROBLE ERROR 0.47 0.47 

% CORR COEF 0.•1 0.81 

A• OB=A*P,B 0.87 0.87 

By OB:A•P÷B 0,45 0,45 

MINIMUM DEV -!.51 -1.51 

MAXIMUM DEV 1.20 !.20 

DEVATN •ANGE 2.71 2.71 

MINIMUM ()HS 0.0 0.0 

MAXIMUM OSS 3.70 3.70 

OBSATN RANGE 3.70 3.70 

SUM OEVATION -6.90 -6.90 

SUM S(•RO DEV 8,98 8.98 

AVG OBSATION 0.88 0,88 

AVG PREDTION 0.50 0.50 

VAR DEVATION 0.37 0.37 

VAR PREOTION 0.92 0.92 

VAR OBSRVATN 1.06 

AVG !)/AVG ©• -0.43 -0.43 

AVG P/AVG Oe 0.57 0.57 

MIN D/AVG OB -I.71 -].71 

MAX O/AVG OB 1.36 1.36 

RNG D/RNG O• 0.73 0.73 



TABLE 35 

UPWIND AND DOWNWIND ANALYSIS9 SITE 3 

DATA POINTS 30.00 30,00 

AVG DEVAT ION -0,77 -0,85 

AVG SQRD DEV 1,79 1,08 

PROBLE ERROR- 0,90 0 

% CORR COEF O. 7E• O, 79 

A, OB=A-P÷B 1,36 1.51 

B,• OB=A•'P•.B 0,46 0,46 

MINIMUM DEV -3.66 -3,66 

MAXIMUM DEV I ,20 I ,20 

DEVATN RANGE 4,•6 4.86 

MINIMUM ORS 0,0 0,0 

MAXIMUM O_R.S 5.40 5.40 

OBSATN RANGE 5,40 5.40 

SUM OEVAT ION -23,16 -25.64 

SUM SQRD DEV 53.67 59.41 

AVG OBSATION !,63 1.63 

AVG PREDT ION 0,86 0.?8 

VAR DEVAT ION 1,23 1,29 

VAR PREDT ION 0.97 0.79 

VAR OBSRVATN 2.89 2,89 

AVG D/AVG OB -O,Z•7 -0,52 

AVG P/AVG OB 0o53 0,48 

MIN D/AVG OB 

MAX D/AVG OB 0,73 0.73 

RNG D/RNG OB 0,90 0,90 
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SITE 4• DATA, RESULTS, AND PERFORMANCE STA•'ISTICS 

This section describes the physical characteristics of Site 4; details the observed 
meteorological, traffic, and receptor location parameters for each of the 7 sampling 
periods; lists the inputs used with the AIRPOL-4, HIWAY, and CALAII• prediction 
models for each of the sampling intervals; lists the actual and predicted CO levels at 
each receptor location for each of the sampling intervals; and presents the performance 
statistics of the Virginia (Turner and Pasquill) and California and EPA (Turner only) 
prediction models for the total Site 4 data set. Tables 36 through 42 present the 
observed and predicted CO levels for sampling periods A through G, respectively. 
Tables 43, 44, and 45 present the downwind, upwind, and upwind and downwind performance 
statistics, respectively, of the prediction models relative to the total Site 4 data set. 

Site 4, Figure 4, is located on Interstate 264. near Merrimac Avenue in Norfolk, 
Virginia (Kempsville Quadrangle, Virginia, UTM coordinates 4,078,230 m N by 389,080 m E). 
1-264 at this location is a six-lane, dual-divided, 35-foot (10.7-m) high fill facility with a 
42-foot (12.8-m) median. The highway runs approximately east and west. The land on 
both sides of the roadway contains single-family dwellings and light industrial buildings. 
The nearest external pollutant source of any signifi.cance is Merrimac Avenue, located 
approximately 2,800 feet (850 m) west of the site. 

Figure 4. Site 4, an elevated site located on Interstate 264 near Merrimac Avenue in Norfolk, 
Virginia. 
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TEST • FOR SITE • WAS MADE ON BI 2/73 FROM 15:00 TO 16:00 
(MILITARY TIME}. THE UPWIND AND DOWNWIND SOURCE LENGTHS FOR ALL 
LANE GROUPS WERE 6.5 AND 6.8 KILOFEET (2.0 AND 2.1KILUMETERS}, 
RESPECTIVELY. THE TURNER AND PASQUILL STABILITY CLASSES WERE • AND 
•, RESPECTIVELY. THE AVERAGE WIND SPEED WAS 7.2 MPH (3.22 M/S), 
AND THE BACKGROUND CO CONCENTRATION WAS O.g PPM. THE SOURCE HEIGHT 
WAS 35 FEET (10.7 METERS). THE ROAD/WIND ANGLE WAS 56 DEGREES. THE 
TRAFFIC DATA FOR THE UPWIND AND DOWNWIND LANE GROUPS IN (VPH, MPH 
(KM/HR), %HDV) WERE (1680, 52(84), 4} AND (1350, 54(87), 13). 

THE MODEL INPUTS WERE: 

AIRPOL-4 INPUTS, TURNER AND PASQUILL STABILITY CLASSES 

MERRIMAC AVE. • 1264 60 73 D C 72 
4AD W 1350 54 13 35 65 68 
4AD E 1680 52 4 35 65 6• 
ADD 
4AD W 1350 54 13 35 65 68 
4AD E 1680 52 4 35 65 68 
ADD 
4AD W 1350 54 13 3 35 65 68 
4AD E 1680 52 4 3 35 65 68 
ADD 
4AU E 1680 52 4 35 65 68 
4AU W 1350 54 13 35 65 68 
ADD 
4AU E 1680 52 4 35 65 68 
4AU W 1350 54 13 35 65 68 
ADD 
4AU E 1680 52 4 35 65 68 
4AU W 1350 54 13 35 65 68 
END 

D 56 40 85 100 
D 56 40 163 100 

D 56 40 15 50 
D 56 40 93 50 

D 56 45 15 50 
D 56 45 93 50 

U 56 40 12 75 
U 56 40 90 75 

u 56 40 12 62 
U 56 40 90 62 

U 56 45 12 75 
U 56 45 90 75 

HIWAY INPUTS, TURNER STABILITY CLASS 

4A 
-1981, O. 2073. O. 10,6680 34.7472 

.002140442.002140442.002140442.002418251,002418251,002418251 

0,001 

9999,0 

214. 3.218687 4. 600.0 

•5.9080 1.5240 
56.3880 1.5240 
86,8680 1.5240 
I17.3480 1.5240 

•.5720 12,1920 
4,5720 13.7160 

12.8016 6. 
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HIWAY INPUTS, PASQUILL STABILITY CLASS 

4A 
-1981. O. 2073. O. I0.6680 3#.7472 12.8016 "0071•04#2,002140•42.002140462,002418251,002•18251,002•18251 

0,001 

9999.0 

214. 3.218687 3, 600.0 

25.9080 1,5240 
56.3880 1.5240 
86.8680 1.5240 

117.3480 1.5240 
4,5720 12,1920 
4.5720 13,7160 

6. 

CALAIR INPUTS, TURNER STABILITY CLASS 

4A 
3030.26.17 7.2 56, 35. 5. 85, 4 28.00 

4A 
3030.26.17 7.2 56. 35. 5. 185. 4 28.00 

4A 
3030,26.17 7,2 56. 35. 5. 285. 4 28.00 

3030.26.17 7,2 56. 35. 5, 385. 4 28.00 

3030.26.17 7.2 56, 35, 40, 15, 4 28,00 

3030.26.17 7.2 56. 35. 45. 15. 4 28.00 

CALAIF• INPUTS, PASQUILL STA•.ILITY CLASS 

4A 
3030.26.17 7.2 56. 35. 5. 85. 3 28.00 

3030,26,17 7.2 56. 35. 5. 185. 3 28,00 

3030.26.17 7.2 56, 35. 5. 285. 3 28.00 

3030.26.17 7.2 56. 35. 5. 385. 3 28.00 
4A 

3030.26.17 7.2 56, 35. 40. 15. 3 28.00 

3030.26.17 7,2 56. 35. 45. 15. 3 28.00 
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TEST • FOP SITE • WAS •AF)E ON 81 3173 FROM 7:45 TO 
•MIL. ITAPY TIME), THE U•WlND A•JO DOwNwIND SOURCE LENGTHS FOR ALL 
LANE GROUUS WERE •.5 AND •.• KILOFEET (2.0 AND 2,1 KILOMETERS), 
P•SPECTIVELY. THE TURNE• AND PASQUILL STABILITY CLASSES WERE • AND 
.•], RES•ECTIVELYo T•E AVERAGE WIND SPEED WAS 5.8 MP• (2°59 
At;() THE •ACK6ROUNO CO CONCENTRATION WAS 0,7 PPM, THE SOURCE HEI•T 
wAS 35 FEET (10,7 METERS). THE RO•D/WI•D AN•LE WAS 5• DEGREES. THE 
T•AFFIC DATA FOP THE UPWIND AND DOWNwinD LANE GROUPS I•'• (VPH• MPH 
(KM/HR)• %HDV) wERE (1170, 53(•5), 15) AND (3890• 5•(90)• 3), 

THE MODEL INPUTS WERE: 

AIRPOL-4 INP•JTS, TUrN, F( At.•O :;ASQUILL STAHII_ITY CLASSES 

ME•PIMAC AVE. 
4F•D w 3890 56 3 35 05 
4•() E 1170 63 15 35 05 
ADD 

•O • ll•O 53 

a•O W 38g0 56 3 3 3• 65 
• E 1170 b3 

4qU I17• 53 IS 3 35 
4•U W 3•0 

•L• W 3•0 56 

() 54 4O a% lO0 
O 5• aO 163 100 

I) %4 40 15 50 
O 54 •0 •i3 50 

i• 54 a5 15 5•) 
[) 64 •5 93 50 

U 54 45 12 75 
U 54 45 90 75 

U b4 45 12 62 
U 54 45 (•I) h? 

HIWAY INPIJTS, ruwN• STARILITY CLASS 

-1981. O. 2073. O. 10.6680 34.7472 
,O05210310.O05210310.O05210310.001931ala. OO193141a,O01931414 

0.001 

9999.0 

216. 2.592831 4. 600.0 

25.9080 1.5240 
56.3880 1.5240 
117.3480 1.5240 

4.5720 12.1920 
4.5720 13,7160 
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HIWAY INPUTS, PASQUILL STABILITY CLASS 

4B 
-1981. O. 2073. O. I0.6680 34.7472 12.8016 

.005210310.005210310.005210310.001931414.001931414.001931414 

0.001 

9999.0 

216. 2.592831 2, 6OO,0 

25.9080 !.5240 
56.3880 1.5240 
117.3480 1.5240 

4.5720 12.1920 
4,5720 13,7160 

CALAIR INPUTS, TURNER STABILITY CLASS 

5060.24.49 5.8 54. 35. 5. 

50•0.24.49 5.8 54. 35. 5. 185. 4 28.00 
4B 

5060,24.49 5,8 54, 35, 5, 385, 4 28,00 

5060,24.49 5,8 54, 35, 40, 15, 4 28.00 
4B 

5060,24,49 5,8 54, 35, 45, 15, 4 28,00 

CALAIR INPUTS. PASQUILL STABILITY CLASS 

5060.24,W9 5,8 54, 35, 5. 85. 2 28.00 

5060,24,49 5,8 54, 35, 5, 185, 2 28.00 
48 

5060,•4.49 5,8 54, 35. 5, 385, 2 28,00 

5060,24.49 5,8 54, 35, 40, ]5, • •8o00 

5060,•4,49 5,8 54, 35, 45, 15, 2 28,00 
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TEST • FOR SITE • WAS MADE ON 8/ 3/73 FROM 8:45 TO 9:45 
(MILITARY TIME). THE UPWIND AND DOWNWIND SOURCE LENGTHS FOR ALL 
LANE GROUPS WERE 6.5 AND 6.8 KILOFEET (2.0 AND 2.1 KILOMETERS), 
RESPECTIVELY. THE TURNER AND PASQUILL STABILITY CLASSES WERE • AND •, RESPECTIVELY. THE AVERAGE WIND SPEED WAS 4.9 MPH (2.19 M/S}, 
AND THE BACKGROUND CO CONCENTRATION WAS 0.7 PPM. THE SOURCE HEIGHT 
WAS 35 FEET (10.7 METERS). THE ROAD/WIND ANGLE mAS 63 DEGREES. THE 
TRAFFIC DATA FOR THE UPWIND AND DOWNWIND LANE GRO(JPS IN (VPH, MPH 
(KM/HR), %HI)V) WERE (1140, 50(80), 15) AND (2110, 53(8b), 5). 

THE MODEL INPUTS WERE: 

AIRPOL-4 INPUTS, TURNER AND PASQUILL STABILITY CLASSES 

MERPIMAC AVE. & I264 
4C0 W 2110 53 
4CO E 1140 50 15 

•CD w 2110 53 5 
•CO E 1140 50 15 
AOO 
4CD w 2110 53 
4CD E 1140 50 15 
ADD 
4CU E 1140 50 15 
•CU w •II0 53 

4CU F 1140 50 15 
4Ct• W •II0 53 
ADD 
4CU E 1140 50 
4CU w 2110 5• 5 

60 73 I> R 49 
35 65 68 
35 65 68 

35 65 68 
35 65 68 

3 35 65 6• 
3 35 65 68 

3 35 65 68 
3 35 65 68 

3 35 65 64 
3 35 65 6a 

3 35 65 68 
3 35 65 6a 

U 63 4O 85 I00 
0 63 40 163 I00 

O 63 40 15 50 
O 63 40 93 50 

[) 63 45 15 5O 
[) 63 45 93 50 

U 63 40 I• 75 
U 63 40 90 75 

U 63 40 l• 6? 
U 63 40 uO 6• 

U 63 45 QO 62 

HIWAY INPUTS, TURNER STAF•IL. ITY CLASS 

4C 
-1981. O. 2073, O. 10.6080 34.7472 12.8016 .003037330.003037330.003037330,001969117o001969117.0019691i7 

0.001 
207. 2.190495 

9999.0 

600.0 

25.9080 1.57•0 
56.3880 1.5240 
86.8680 1.5240 

117.3480 1,5240 
•.5720 12.19•0 
4.57•0 13,7100 

6, 
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HIWAY INPUTS, PASQUILL •TASILITY CLASS 

0,001 

4C -1981, O. 2073, O. I0.6680 34.7472 12,8016 "003037330"003037330.003037330.001969117.001969117.001969117 
•07. 2.190495 2. 600,0 

99q9.0 

25.9080 1.5240 
56.3880 1,5240 
86.8680 1,5240 

117.3480 1,5240 
4.5720 12.1920 
4.5720 13,7160 

CALAIR INPUTS, TURNER STABILITY CLASS 

4C 3250.26.72 4.9 63. 35. 5. 85. 4 28.00 
4C 3250.26.72 4.9 63. 35. 5. 185. 4 28.00 
4C 3250.26,72 4.9 63, 35. 5, 285. 4 28.00 
4C 3250.26.72 4.9 63. 35. 5. 385. 4 28.00 
4C 3250.26.72 4,9 63. 35, 40. 15, 4 28,00 
4C 3250.26,72 4.9 63. 35, 45. 15. 4 28.00 

CALAIR INPUTS, PASOUILL STABILITY CLASS 

4C 3250.26.72 4.9 63. 35. 5o 85. 2 28.00 
4C 3250.26./2 4.9 63° 35. 5. 185. 2 28.00 
4C 3250.26.72 4.9 63. 35. 5. 285. 2 28.00 
4C 3250.26.72 4.9 63. 35. 5. 385. 2 28.00 
4C 3250,26.72 4.9 63. 35. 40. 15. 2 28.00 
4C 3250.26.72 4,9 63, 35. 45. 15. 2 28.00 
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TEST [) FOR SITE _4 WAS •AOE ON 8/28/74 FROM 14:30 TO 15:30 
(MILITARY TIME). THE UPWIND AND DOWNWIND SOURCE LENGTHS FOR ALL. 
LANF GROUPS WERE 6.5 AND 6.8 KILOFEET (?_.0 AND 2.1 KILUMETERS), 
RESPECTIVELY. THE TURNER AND PASQUILL STABILITY CLASSES WERE .• AND 
_A, RESPECTIVELY, THE AVERAGE WIN[) SPEED WAS 6.4 MPH (2.86 
AND "[HE BACKGROUND CO CONCENTRATION WAS 2.2 PPM, THE SOURC£ HEIGHT 
WAS 35 FEET (10.? METERS). THE ROAD/WIND ANOLE WAS 75 DEGRE£S. THE 
TRAFFIC DATA FOP THE UPWIND AND DOWNWIND LANE GROUPS IN (VPH, MPH 
(KN/HR), %HDV) WERE (1898, 55(88), 3) AND (1504, 55(88), 6). 

THE MODEL INPUTS WERE: 

AIRPOL-4 INPUTS, TURNER AND PASQIJILL STAHILITY CLASSES 

MERRIMAC AVE. 
40D W 1504 55 6 3 35 65 68 

ADD 
4DO W 1504 55 6 3 35 65 68 
•OD F ag• 
A [) [) 
400 w 1504 
4[)I) E 1898 5• 3 3 35 05 68 

40[) W 150• 55 
4DD E 1898 

4Ol.t E 1R98 
4F)U W 1504 55 
F N O 

60 
O 75 40 15 70 
O -/5 40 93 7O 

O 75 40 IR5 lO0 
l) 75 40 2_63 100 

D 75 4O 15 70 
D 75 40 93 70 

D 75 4.5 15 70 
D 75 45 93 70 

U 75 IO R7 235 
U 75 10 165 235 

HIWAY INPUTS, TURNER STARILITY CLASS 

4D 
-1981. Oo 2073. O. 10.6680 34.747? 

.001939347.001939347.001939347.002324191.002324191.002324191 

0.001 

9999,0 

195, 2,682240 2, 600,0 

25.9080 1.5240 
56.3880 1.5240 
86.8680 1.5240 

117.3480 1.5240 
4.5720 12,1920 
4.5720 13.7160 

12.8016 6. 
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HIWAY INPUTS, PASQUILL STABILITY CLASS 

-1981. O. 2073. O. 10.6680 34.7472 12.8016 
.001939347-001939347.001939347.002324191.0023241qI.002324191 

0,001 

9999,0 

195. 2,682240 Io 600.0 

25,9080 1,5240 
56,3880 1,5240 
86,8680 1,5240 
117,3480 1,5240 

4.5720 12,1920 
4.5720 13,7160 

CALAIR INPUTS. TURNER STABILITY CLASS 

4D 
3402,21,78 6,0 75, 35, 5, 85, 2 28.00 

3402,21,78 6,0 75, 35, 5, 185, 2 28,00 

3402,21,78 6.0 75. 35, 5, 285, 2 2B,O0 

3402o21.78 6,0 75, 35, 5, 385, 2 28,00 
40 

3402,21,78 6,0 75, 35, 40, 15. 2 28.00 

3402,21.78 6,0 75, 35, 45, 15. 2 28,00 

CALAIR INPUTS, PASOUILL STABILITY CLASS 

4D 
3402,21o78 6,0 75, 35, 5, 85. 28,00 

3402,21,78 6,0 75, 35. 5, IS5, 28,00 
4D 

3402,21,78 6,0 75. 35, 5, 285. 28.00 
4D 

3402,21,78 6,0 75, 35, 5, 385° 28,00 

3402,21,78 6,0 75, 35, 40, 15, 28,00 

3402.21,78 6,0 75, 35, 45, 15, 28,00 
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TEST • FOR SITE • WAS •AOE ON 8128174 FROM 15:30 TO 16:30 
(MILITARY TIME). THE UPWIND AND DOWNaIND SOURCE LENGTHS FOR ALL 
LANE GROUPS WERE 6.5 AND b.8 KILOFEET (2.0 AND 2.1KILUMETERS), 
PESPECTIVFLY. THE TURNER AND PASQUILL STABILITY CLASSES WERE • AND 
•, RESPECTIVELY. THE AVERAGE WIND SPEEO WAS 5.6 MPH (2.50 M/S), 
AND THE •ACKGROUND CO CONCENTRATION •AS 1.7 PPM. THE SOURCE HEIGHT 
WAS 35 FEET (10.7 METERS), THE ROAD/WI•D ANGLE WAS 75 DEGREES. THE 
TRAFFIC DaTA FOR THE UPWIND AND DOWNwINI• LANE GROUPS IN (VPH, MPH 
(KM/HR), %H{)V) WERE (1633, 55(8•), 4) AND (1514, 55(8•), 6). 

THE MODEL INPUTS WERE: 

AIRPOL-4 INPUTS, TURNFR AND PASQUILL STABILITY CLASSES 

•ERRIMAC AVE, • IP64 60 74 H B 56 
4EO W 1514 55 • 3 35 •5 68 
•E[) E 1633 55 4 3 35 65 
ADO 
•ED w I•1• 5% 6 3 35 65 68 
4EO E 1633 55 4 3 35 65 68 

4•D W 151• 55 6 3 35 65 68 
4EO • 1633 55 4 3 35 65 68 

aEU f 1633 55 • 3 35 65 68 
4E•) W I•14 55 6 3 35 65 68 

D 75 40 15 70 
D ?5 40 93 70 

D 75 •0 185 I00 
D 75 40 263 I00 

{) 75 40 15 70 
O 75 40 93 

U 75 40 87 235 
U •5 40 165 235 

HIWAY INPUTS, TURNE• STABILITY CLASS 

-198i, O, 2073, O, 10,6680 34,7472 12,8016 
,001952242,001952242,001952242,002035020,002035020,002035020 

0,001 

9999.0 

195. 2.50342.3 2, 600,0 

25•9080 1.5240 
56.3880 1.52•0 
86.8680 1,52•0 

I17.3•80 1.5240 
4,5720 

6. 



HIWAY INPUTS, PASQUILL STABILITY CLASS 

4E -1981, O, 2073, Oo 10,6680 3¢o7472 12,8016 "001952•'001952242,001952242,00•035020,002035020,002035020 
195. 2.503423 •. 600.0 

0.001 

9999,0 

25.9080 1.5240 
56.3880 1.5240 
86.8680 Io5240 

117.3480 1.5240 
4.5720 I•.19•0 

6° 

CALAIR INPUTS. TURN•Q STABILITY CLASS 

4E 3147.22o02 5.6 75. 35. 5. 85. 2 28.00 

3147.22.02 5.6 75. 35. 5. 185. 2 28.00 

31•7.22,02 5.6 75, 35. 5. 285. 2 28.00 
4E 

3147.22.02 5.6 75. 35. 5. 385. 2 28.00 
4E 3147.22.02 5.6 75. 35. tO. 15. 2 28.00 

CALAIP INPUTS, PASQUILL STABILITY CLASS 

3147.22,02 5.6 75° 35, 5, 85, 2 28.00 
aE 3147.22,02 5.6 75, 35, 5. 185. 2 28.00 
4E 

3147.22.02 5,6 75, 35° 5, 285, 2 28.00 

3147.22.02 5,b 75. 35. 5. 385. 2 28.00 

3147.22,02 5.6 75, 35, tO, 15. 2 28.00 
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TEST • FOR SITE • WAS MADE ON 8/28/?4 FROM 16:30 TO I?:30 (MILITARY TIME}. THE UPWIND AND DOWNWIND SOURCE LENGTHS FOR ALL LANE GROUPS WERE 6.5 AND 6.8 KILOFEET (2.0 AND 2.1 KILOMETERS}, RESPECTIVELY. THE TURNER AND PASOUILL STABILITY CLASSES WERE • AND •, PESPECTIVELY. THE AVERAGE WIND SPEED WAS 5.6 MPH (2.50 M/S}, AND THE BACKGROUND CO CONCENTRATION wAS ].9 PPM. THE SUIJRCE HEIGHT WAS 35 FEET (10.? METERS}. THE •OAD/WIND ANGLE WAS 65 DEGREES. THE TRAFFIC DATA FOR THE UPWIND AND DOWNWIND LANE GROUPS IN (VPH, MPH (KM/HR), %HDV) WERE (2251, 55(88), 2) AND (1598• 55(8•), 4). THE MODEL INPUTS WEPE: 

AIRPOL-4 INPUTS, TURNER AND PASOUILL STABILITY CLASSES 

MERRIMAC AVE. & 1264 60 74 H • 56 4FD W 1598 55 4 3 35 65 68 4FD E 2251 55 2 3 35 65 68 ADD 
4FD W 1598 55 4 3 35 65 68 4FD E 2251 55 2 3 35 65 68 ADD 
4FO W 1598 55 4 3 35 65 68 4FD E 2251 55 2 3 35 65 68 ADD 
4FU E 2251 55 2 35 65 68 4FU W 1698 55 4 35 65 68 

O 65 40 85 I00 
D 65 40 163 I00 

D 65 40 15 I00 
D 65 #0 93 I00 

O 65 45 15 100 
D 65 45 93 100 

U 65 I0 87 235 
u 65 10 165 235 

HIWAY INPUTS, TUR•JER STARILITY CLASS 

-1981. O. 2073. O. I0.6680 34.7472 -001991404.001991404.00199140•.002707751.002707751.002707751 

0.001 

9999,0 

205, 2,503423 2, 600.0 

25.9080 1.5240 
56.3880 1.5240 
•6.8680 1.5240 

117,3480 1.5240 
4.5•20 12,1920 
4.5720 13.7160 

12,8016 6. 
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HIWAY INPUTS, PASQUILL STABILITY CLASS 

4F 
-1981, O, 2073, Oo 10.6680 3•,/472 12,8016 

o001991404,00i991404,001991•04.002707751,002707751,002707751 

OoOOl 

9999.0 

205° • 600.0 

25,9080 1.5240 
56°3880 1,5240 
86.8680 1.5240 

117.3480 1.5240 
4,5720 12,1Q20 
4.5720 13.7•60 

6. 

CALA[I< INPUTS• TUF•NE• STABILITY CLASS 

3849,21,22 5,0 65. 35, 5® 85. 2 28.00 
4F 

38•9,21.22 S.6 65. 35, 5, 185, 2 28.00 

3849.21,2• S,6 65® 35, 5, 285, 2 28,00 
4F 

38•9,21.22 5.6 65. 35• 5. 385, 2 28.00 

3849.21®22 5•6 6•. 35, 40° 15. 2 28,00 
4F 

3849.21.22 5,6 65, 35, 45, 15. 2 28.00 

CALA•R INPUTS, D•SQUII..L STABILITY CLASS 

3849o21,•2 S,6 65• 35. 5, 85. P 28.00 
4F 

3•q,Pl•2P 5,6 65, 35. 5. 185. 2 28.00 

3849,21022 5•6 65. 35, 5. 285. 2 28.00 
•F 

3849,21•22 5.6 65, 35. 5. 385. 2 28,00 
4F 

3849.21,22 5°6 65. 35, 40, 15, 2 28,00 
4F 
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TEST • FOR SITE • WAS MADE ON 8/28/74 FROM 17:30 TO 18:30 
(MILITARY TIME}. THE UPWIND AND DOWNWIND SOURCE LENGTNS FOR ALL 
LANE GROUPS WERE 6.5 AND 6.8 KILOFEET (2.0 AND 2.1 KILOMETERS), 
RESPECTIVFLY. THE TURNER AND PASQUILL STABILITY CLASSES WERE • AND 
•, RESPECTIVELY. THE AVERAGE WIND SPEED WAS 6,4 MPH (2.86 M/S), 
AND THE BACKGROUND CO CONCENTRATION WAS 1.9 PPM. THE SOURCE HEIGHT 
WAS 35 FEET (10.7 METERS), THE RO•D/WIND ANGLE WAS 85 DEGREES. THE 
TRAFFIC DATA FOR THE UPWIND AND DOWNWIND LANE GROUPS IN (VPH, MPH 
(KMIHR), %HDV) WERE (1358, 55(8B), I) AND (1776, 55(88), 

THE MODEL INPUTS WERE: 

AIRPOL-4 INPUTS, TURNER AND PASQUILL STAHILITY CLASSES 

MERRIMAC AVE. 6 1264 60 74 C H 04 
4G• w 1776 55 4 3 35 65 68 
aGO E 135• 55 3 35 65 68 
ADD 
•GD W 1776 55 • 3 35 65 68 
4GD E 1358 55 3 35 65 68 
ADD 
4GD W 1776 55 4 3 35 65 68 
4GO E 1358 55 3 35 65 68 
ADD 
460 W 1776 55 4 3 35 65 68 
4GD E 1358 55 3 35 05 68 
ADD 
4GU E 1358 55 35 65 6S 
4GU W 1776 55 4 35 65 68 
END 

D 85 40 15 70 
D 85 40 93 70 

D 85 40 185 I00 
O 85 40 263 I00 

D 85 40 15 70 
D 85 40 93 70 

D 85 45 15 70 
{) 85 45 93 70 

U 85 I0 87 235 
U 85 10 165 235 

HIWAY INPUTS, TURNER STABILITY CLASS 

-1981. O. 2073. O. 10.6680 34.7472 12.8016 .002213224.002213224.002213224.00160416•.001604168.00160416R 

0,001 

9999,0 

185. 2.861055 3. 600.0 

25.9080 1.5240 
56.3880 1.5240 
86.8680 1.5240 

117.3480 1.5240 
4.5720 12.1920 
4,5720 13,7160 

6, 
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HIWAY INPUTS, PASQUILL STABILITY CLASS 

-1981. O. 2073. O. I0,6680 34.7472 12,8016 -002213224,002213224,002213224.001606168,001604168.001604168 

0.001 

9999.0 

185, 2.861055 600,0 

25.9080 1.5240 
56.3880 1.5240 
86.8680 1.5240 
117.3480 1.5260 

6,5720 12,1920 
6°5720 ]3,7160 

CALAIR INPUTS, TURNER STAHILITY CLASS 

3136,21,17 6.6 85. 35. 5. 85. 3 28.00 

3136.21.17 6.4 85. 35. 5o 185o 3 28,00 

3136,21°17 6.4 85° 35. 5. 285, 3 28.00 
4G 

3136,21,17 6®4 85, 35, 5, 385° 3 28.00 

3134.21.17 6.4 85. 35. 60° 15. 3 

3134.21.17 6.4 85° 35, 45® 15° 3 28.00 

CALAIR INPUTS, PASOUILL STABILITY CLASS 

4G 
3134.21.17 6.6 85. 35. 5. 85. 2 28.00 

4G 
3136,21.17 6.6 85. 35. 5. 185. 2 28.00 

3136.21.17 0.4 85. 35, 5o 285, 2 28.00 
•G 

3136,21,17 6,4 85, 35. 5. 385, 2 28.00 

3136o21.17 6,6 85, 35. 60, IS, ? 28,00 

3136.21.17 6°4 85° 35. 45. 15. ? 28,00 
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_DATA 

•VG DEVAT ION 

AVG SQ•D 

PROBLE 

• CO• CO•F 

M•N[•UM DEV 

•XI•UM DFV 

Df VATN RANGE 

M•N[MUM 

MAX •U• 

OBS•TN 

SU• DEVATION 

AVG PREDT ION 

VAR •EVaT]ON 

VAR PREDT !O• 

VAR 

•VG D/•VG 9B 

AVG P/AVG 

MIN D/•VG 

•AX D/AVG 

RNG D/RNG 

"[ABLE z,3 

DOWNWIND ANALYSIS, 

___VAT 

40,00 

4•60 

0,15 

1,36 

-0,89 

0,09 
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DATA POINTS 

AVG DEVATION 

AVG SQRD DEV 

PROBLE ERROR 

% CORR COEF 

A, OB:A•P•B 

B, OB:A•P'B 

MINIMUM DEV 

MAXIMUM DEV 

DEVATN RANGE 

MINIMUM OBS 

MAXIMUM ORS 

OBSATN RANGE 

SUM DEVATION 

SUM SQRD DEV 

AVG OBSATION 

AV6 PREDTION 

VAR DEVATION 

VAR PREDTION 

VAR OBSRVATN 

AVG D/AVG OB 

AVG P/AVG OB 

MIN D/AVG OB 

MAX D/AVG OB 

RNG D/RNG OR 

TABLE 44 

UPWIND ANALYSIS, SITE 

19.00 19.00 

-0.08 -0.07 

0.03 0.02 

0.11 0.I0 

0.31 O.30 

0.09 0.09 

-0.50 -0.50 

0.07 0.13 

0,57 0.63 

0.0 0.0 

0.50 0.50 

O.5O 0,50 

-1.59 -i,38 

0.48 0.45 

0,II 0,II 

0.03 0.04 

0.02 0.02 

0.00 0.00 

0.02 0.02 

-0.76 -0.66 

0,24 0,34 

-4.52 -4,52 

0.63 1.18 

1,14 1.26 

-I08- 



TABLE 45 

UPWIND AND OOWNWIND •NALYSIS, 

DATA POINTS 

AVG DEVATION 

AVG S(}RD DEV 

PRORLE ERROR 

% CORR COEF 

MINIMUM 

•AXIMUN DEV 

DEVATN RANGE 

•INIMUM ORS 

OBSATN RANGE 

SUM DEVATION 

SUN SQRD DEV 

AVG OBSATION 

AVG PREDTION 

VAR DEVATION 

VAR PREDTION 

VAR OBSRVATN 

AVG D/AVG OB 

AVG P/AVG 

MIN D/AVG 

MAX D/AVG OH 

RNG O/RNG 

59,00 59,00 

•.00 I,.99 

0,?I 

9, 15 8,88 

-0.•3 -0.10 

-4.43 

4.56 •,57 

0.0 0.0 

a.oO 4•0 

-5•. •5 -51.80 

1180a6 117030 

1.00 1,00 

0.11 

0.01 0,01 

38 I, 38 

-O.8e 

0.II 

-4.• 

0.13 

0.gQ 0•99 

SITE 4 
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SITE 5, DATA, RESULTS, AND PERFORMANCE STATISTICS 

This section describes the physical characteristics of Site 5; details the observed 
meteorological, traffic, and receptor location parameters for each of the 15 sampling 
periods; lists the inputs used wi.th the AIRPOL-4, HIWAY, and CALAIR prediction models 
for each of the sarnpling intervals; lists the actual and predicted CO levels at each 
receptor location for each of the sampling intervals; and presents the performance 
statistics of the Virginia (Turner only) prediction models for the total Site 5 data set. 
Tables 46 through 60 present the observed and predicted CO levels for sampling periods. 
A through Q, respectively, (Sampling periods G and H were deleted from the data set in 
response to a malfunction of the field equipment. Tables 61, 62, and 63 present the downwind, upwind, and upwind and downwind performance statistics, respectively, of the 
prediction models relative to the •tal Site 5 data set. 

Site 5, Figure 5, is located on Interstate 64 near Norview Avenue in Norfolk, Virginia 
(Little Creed Quadrangle, Virginia, UTlVi coordinates 4,083,960 m N by 390,940 m 
1-64 at this location is an at-grade, six-lane, dual-divided facility with a 60-foot (18.3-m) 
median. The highway runs approximately north and south. There is a pedestrian overpass 
at the site. The land on both sides of the roadway contains one-story, single-family dwellings. 
The nearest external pollutant source of any significantly is Norview Avenue, located 
approximately 2,000 feet (600 m) away from the site. 

Figure 5. Site 5, an at-grade site located on Interstate 64 near Norview Avenue in Norfolk, 
Virginia. 
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TEST • FOR SITE • was •aADE ON 11301?4 FROM 15:35 TO 16;35 (MILITARY TIME). THE UPWIND AND DOWNWIND SOURCE LENGTHS FOR ALL LANE GROUPS WERE 2.0 AN[) 4.0 KILOFEET (0°6 AND 1.2 KILOMETERS), 
RESPECTIVFLY. THE TURNER aND PASQUILL STABILITY CLASSES WERE • AND •, RESPECTIVELY. TH• AVERAGE WIND SPEED WAS 1.2 MPH (0.54 
AND THE BACKGROUND CO CONCENTRATION WAS 1.5 PPM. THE SOURCE HEIGHT 
WAS 0 FEET 0o0 METERS). THE ROa•/WIND ANGLE WAS •I DEGREES. THE TRAFFIC DATA FOP T• UPWINO AN[) DOWNWIND LANE GROUPS IN (VPH, MPH 
(KMIHR), %HDV) WErE (1480, 51(82), 5) :aND [3820, 51(82), 

THE MO•EL INPUTS WERE: 

AIRPCL-• INPU S, TUPNER AND PASQUILL STABILITY CLASSES 

NORVI•W AVF. & i64 
SAD E 3•20 51 4 
SAD W l•O 51 5 
ADD 

5AU f 3820 51 5 

60 74 • H 12 
3 20 4O 

3 2O 40 
3 EO 4O 

D 81 I0 12 50 
I) MI I0 108 50 

•J 81 lO 12 50 
U •I I0 108 5O 

HIWAY INPUTS. TURNER STARIL.•TY CLASS 

-610, O, 1219, O, 0,0 40,2336 o005046397,005046397,005046397,001989097,0019890o7.0Ci989097 

0,001 

9999.0 

189, 0,536448 2, 600,0 

18,8976 1,5240 
•9,3776 1,5240 
110,3376 1.5240 

3°6576 3,0480 

18.2880 6. 

HIWAY INPUTS, PASQUILL STABILITY CLASS 

-610, O, 1219, O, 0,0 40.233• ,005046397,00504639/,005046397,001989097,001989097,001989097 

0.001 

9999,0 

189, 0,536448 2. 600,0 

19,8976 1o5240 
4.9,3776 1,5240 

110,3376 1,5240 
3,6575 3,0480 

18.2880 6. 

CALAIR INPUTS, TURNER STABILITY CLASS 

CALAIR INPUTS, PASQUILL STARILITY CLAS% 

5A, WIND SPEED .LT. 2.0 MPH, NO CALAIR INPU] 

-Iii- 



_J 0 

Z 

z 

0 Z 

•u•Ou 

0 • 

• 

_J 

•J 

0 

-112- 



TL•T • FO• 61TE • wA'5 ,,,IADE (.)N i/•0/74 F•qOh• 16:3h 
•l'.•ii_iTAkY T].•E), THE !•PWINf) ANL) DOwNwIND SOURCE L•c:N(.•T,"•f• FOR ALL 

RFSPFCTIVFL'Y, TH• ILtRNE• ANO PASOIiII_t. STABILITY CLt•SSL5 WErE 
•, PESPFCTIV•[y, THff AVERAGE WIND SP•FI) WAS 0•7 MPH (0.31 •/S), 
A•;F) •:H• BACmSD()(#ND CO Cn•CENTRATIO• WAS 1,2 PPM, 
,A• 0 F•FF 0.0 METHPS), IHE PnAO/WIND ANGLE WAS ,R• [)EGREES. THE •DA•'FIC •)A•A FOP TH• •PWI•) AND I)•wNWI•,•I• LANE GROUPS I•,• •VPH• MPH 

AIRPOi_-w INP•IT%o !U•fP AND oA•,i)UIL.• STABIL. I[Y CLASSFS 

3 ] '-+ 0 / 0 () •P_ 1o IL? 50 

HIwAY INPUTS, JPN!fI-? .c, fAHII_ITy 

O,OOl 
600°0 

-1219. O• 
.OO6011624.O060ti•2a. OO601lhp•.OO•?SS330.OO27¢,5330.O6??Sb•3i]• 

o. 091 

CALAI• INF•I•TSo I•PNE-• g|IA#q]| IIy CLASS 

CALA|R !Np(•T•:.,, VAS(J II.L SIAE3IE. ITY CLASS 

•)•, WIN() •PEFD .LT. P.O MPH, •0 CALAIR INPUI 
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TEST • FOR SITE • WAS •AOE ON i/31/74 FROM 8:30 TO 9:30 (MILITARY TIME). THE- UPWIND AN[) DOWNWIND SOURCE LENGTHS FOR ALL LANE GRuUPS WERE 4.0 AND 2.0 •ILOFEET (1.2 AND 0.6 KILUMETERS), RESPECTIVELY. THE TURNER AND PASQUILL STABILITY CLASSES WERE £ AND •, RESPECTIVELY. THE AVERAGE WIND SPEED WAS 5.6 MPH (2.50 M/S), AND THE BACKGROUND CO CONCENTRATION WAS ].2 PPM. THE SOURCE HEIGHT WAS 0 FEET 0,0 METERS), THE ROAD/WIND ANGLE WAS 88 DEGREES. THE TRAFFIC DATA FOR THE UPWIND AND DOWNWIND LANE GROUPS IN (VPH, MPH (KM/H#), %HDV) WERE (1760, 45(72), I0) A•D (I170, 45(72), 5). THE MODEL INPUTS WERE: 

AIRPOL-4 INPUTS, TURNER AND PASQUILL STARILITY CLASSES 

NO•VILW AVE. & I•,4 60 74 D C 56 qCD W I170 45 5 3 40 20 5CD F 1760 45 I0 3 40 20 

SC(J E 1760 4• I0 3 40 ?0 •CtJ W lllO 45 5 3 40 20 F•O 

O 88 I0 12 60 
D 88 I0 108 50 

U 88 I0 12 50 
O 88 I0 I0• 50 

HIWAY INPUTS, TURNER STABILITY CLASS 

5C 
-1219. O, 610. O. 0,0 40.2336 18.2880 .001735829.001735829.001735829.002833980.00•833980.002833980 

0.001 
182. 2.503423 

3.6576 
49.3776 
79.8576 

110.3376 
3.6576 

4, 600.0 

1.5240 

1,5240 
1,5240 
3.0480 

6. 

HIwAY INPUTS, PASQUILL STABILITY CLASS 

5C -1219. O, 610. O. 0.0 40.2336 18.2880 .001735829.001735829.001735829,002833980.002833980o002833980 

0.001 

999g.0 

182. 2.503423 

3.6576 
49.3776 
79.8576 

110.3376 
3.6576 

3. 600.0 

1,5240 
1,5240 
i.52•0 
1.5240 
3,0480 

6. 
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CALAIR INPUTS, TURNER STABILITY CLASS 

2930,27,11 5,6 88. 

2930,27,11 5,6 

2930,27,11 5,6 88. 

2930,27,11 5,6 88, 

2930,27.11 5,6 88, 

O. 5, 12, 

O. 5. 162. 

O. 5. 262, 

O. 5, 362. 

O. 10, 12. 

5C 
28.00 

5C 
28,00 

5C 
28.00 

5C 
28,00 

5C 
28.00 

CALAIR INPUTS, PASQUILL 

2930,27,11 5,5 88. O. 

2930.27,11 5,6 88, O, 

2930.27.11 5,6 88, O, 

2930.2?.11 5.6 88, O. 

2930.27.11 5,6 88, O. 

STABILITY 

5, 12, 

5, 162, 

5, 262, 

5, 362, 

i0. 12. 

CLASS 

5C 
28.00 

5C 
28,00 

5C 
28.00 

5C 
28.00 

5C 
28.00 



Z 

n:• 
::D 

• • 

0 

-117- 



TEST • FOR SITE • WAS MADE ON 1/31/74 FROM 9:30 TO 10:30 
(MILITARY TIME). THE UPWIND AND DOWNWIND SOURCE LENGTHS FOR ALL 
LANE GROUPS WERE 4.0 AND 2.0 KILOFEET (1.2 AND 0.8 KILOMETERS). 
RESPECTIVELY. THE TURNER AND PASQUILL STABILITY CLASSES WERE • AND 
•, RESPECTIVELY. THE AVERAGE WIND SPEED WAS 5.0 MPH (2.24 M/S), 
AND THE BACKGROUND CO CONCENTRATION WAS 1.0 PPM. THE SOURCE HEIGHT 
WAS 0 FEET 0.0 METERS). THE ROAD/WIND ANGLE WAS 79 DEGREES. THE 
TRAFFIC DATA FOR THE UPWIND AND DOWNWIND LANE GROUPS IN (VPH. MPH 
(KM/HR), %HOV) WERE (1190, 46(74), 10) AND (1010, 

THE MODEL INPUTS WERE: 

AIRPOL-4 INPUTS, TURNER AND PASQUILL STABILITY CLASSES 

NORVlEw AVE. & 164 60 74 D C 50 
5DD w I010 46 II 3 40 20 
SOD E I190 •6 I0 3 40 20 
ADD 
5DU E 1190 46 10 3 40 20 
5DU w 1010 46 II 3 40 20 
END 

D 79 I0 12 50 
O ?9 I0 108 50 

U ?9 I0 12 50 
U ?g 10 108 50 

HIWAY INPUTS. TURNEP STARILITY CLASS 

5D 
-1219. O. 010. O. 0.0 40.2338 18.2880 

.001623164.001623164.001623164.001882832.001882832.001882832 

0.001 

9999,0 

191. 2.235199 

3.6576 
18.8976 
49.3776 
79,8576 

110.3376 
3.6576 

4. 600.0 

1.5240 
1.5240 
1.5240 
1.5240 
1.5240 
3,0480 

6. 

HIWAY INPUTS. PASQUILL •TABILITY CLASS 

5D 
-1219. O. 610. O. 0.0 40.2336 18.2880 

.001623164.001623164.001623164.001882832.001882832.001882832 

0.001 

9999,0 

191. 2.235199 

3.6576 
]8.8976 
49.3776 
79.8576 

I]0.3376 
3.6576 

3. 600.0 

1,5240 
1.5240 
1.5240 
1.5240 
1.5240 
3.0480 



CALAIR INPUTS, TURNER STABILITY CLASS 

2200.27.70 5.0 7g. 

2200.27.70 5.0 79. 

2200.27.70 5.0 79. 

2200°27.70 5•0 7g. 

2200.27.70 5.0 

2200.27.70 5.0 

O. 5, 12. 

O, 5. 62, 

O, 5. 162. 

Oo 5. 262. 

O, 5. 362, 

O, 10, 12. 

5D 
28,00 

5D 
28,00 

5D 
28.00 

5D 
28,00 

5D 
28,00 

5D 
28.00 

X 

x 

X 

x 

X 

CALAIR INPUTS. PASQUILL STABILITY CLASS 

2200°27.70 5°0 

2200o27°70 5°0 79. 

2200.27.70 5,0 79, 

2200®27.70 5.0 79. 

2200,27.70 5,0 79. 

2200°27,70 5.0 79° 

5D 
O. 5, 12. 3 28.00 

5D 
Oo 5. 62. 3 28.00 

5D 
O. 5, 162. 3 28.00 

5D 
O. 5, 262. 3 28.00 

5D 
O. 5. 362. 3 28.00 

5D 
Oo 10. 12. 3 28.00 
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TEST _E FOP SITE _5 wAS MADE ON 3/ •/74 FRO•,4 15:45 TO 16:45 (MILITARY TIME). THE UPWIND AND DOwNwIND SOURCE LENGTHS FOR ALL LANE GROUPS WFRE 2.0 AND 4.0 KILOFFET (0.6 AND 1.2 KILOMETERS), f•ESPECTIVELY. THE TURNER AND PASQUILL STABILITY CLASSES WERE 0 AND _B, RESPECTIVELY. THE AVERAGE wIND SPEED WAS 2.7 MPH (1.21 •./S), AN[') THE BACKGROUND CO CONCENTRATION wAS 1.4 PPM. THE SOURCE HEIGHT WAS 0 FEET 0.0 METERS). THE POAO/wINn ANGLE WAS 36 DEGREES. THE TRAFFIC DATA FOR THE UPWIND AND DOWNWINF) LANE. GROUPS IN (VPH, MPH (KM/HR), %HDV) WERE (1334, 5',,(8/), 3) AND (3706, 57(9£), 3). THE MOnEL INPUTS WERE: 

AIRPOL-4 INPUTS, TURNER AND PASQUILL STAHILITY CLASSES 

NO,VIEw AVE. & I64 6() 74 D F• 27 5El) E 3706 67 
£FD w 133• •a 3 3 20 40 

•F_I; • ]334 •4 3 3 20 40 5E•J E 1334 54 3 3 •0 40 

I) 36 10 12 50 
U 36 10 108 50 

U 6 10 ? 50 
U 3• 10 10a •0 

HIWAY INPUTS, TURNER STABILITY CLASS 

-610. O. 1219. O. 0.0 40.2336 18.2880 *004416209.004410209.00•416209.001656716.001656710.001•56716 

0,001 

9999,0 

234. 1.207007 4. 600.0 

3.65/6 1.5240 
18.8976 1.5240 
34.1376 1.5240 
64.6176 1.5240 

II0.3376 1.5240 
3.6576 3,0480 

6, 

HIWAY INPUTS, PASQUILL £TAHIL ITY CLASS 

-610. O. 1219. O. 0.0 40.2336 004416209. 004410209. OOZ, 416209. O01656716. O01656716. O01056716 

0•001 

9999,0 

234. 1.207007 2. 600.0 

3.6576 
18.8976 
34.1376 
64.6176 

110.3376 
3.6576 

1.5240 
1.5240 
1.5240 
1.5240 
1.5240 
3.0480 
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CALAIR INPUTS, TURNER STABILITY CLASS 

5E 
5040,20o93 2,7 36, Oo 5, 12, 4 28°00 

5• 
5040,20,93 2,7 36. O, 5, 62, 4 28,00 

5E 
5040o20,93 2,7 36, O, 5. 112. 4 28.00 

5E 
5040.20,93 2,7 36, O, 5. 212, 4 28,00 

5E 
5040.20°93 2,7 36, O, 5, 362, 4 28,00 

5E 
5040o20,93 2,7 36. O. 10. 12, 4 28,00 

CALAIR INPUTS, PASQUILL STABILITY CLASS 

5040.20.93 2.7 36. O. 5. 12. 

5040.20,93 2.7 36. O. 5. 62. 

5040.20,93 2.7 36. O, 5, 112, 

5040.20.93 2,7 36, O. 5. 212. 

5040.20.93 2.7 36. O, 5, 362. 

5040.20,93 2,7 36. O. I0. 12. 

5E 
28.00 

5E 
28.00 

5E 
28.00 

5E 
28.00 

5E 
28.00 

5E 
28.00 



.J 

•.•j 

I--- 

.J 

Z 

0 

0 

• • • 

• • 

Z 

_1 

.J 

0 

0 

Z 

Z 
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TEST [ FOR SITE • WAS MADE ON 31 6174 FROM 16:45 TO 17:45 
(MILITARY TIME). THE UPWIND AND DOWNWIND SOURCE LENGTHS FOR ALL 
LANE GROUPS WERE 2.0 AND 4.0 KILOFEET (0.6 AND 1.2 KILOMETERS), 
RESPECTIVELY. THE TURNER aND PASQUILL STABILITY CLASSES WERE • AND 
•, RESPECTIVELY. THE AVERAGE WIND SPEED WAS 2.3 MPH (I.03 
AND THE BACKGROUND CO CONCENTRATION WAS 1.6 PPM. THE SOURCE HEIGHT 
WAS 0 FEET 0.0 METERS). THE ROAD/WIND ANGLE WAS 48 DEGREES. THE 
TRAFFIC DATA FOR THE UPWIND AND DOWNWIND LANE GROUPS IN (VPH, MPM 
(KM/HR), %HDV) WERE (1654, 58(93), 3) AND (2988, 55(88), 3), 

THE MODEL INPUTS WEPE: 

AIRPOL-4 INPUTS, TURNER AND PASQUILL STABILITY CLASSES 

NORVIEW AVE. & 164 60 74 D B 23 
5FD E 29•8 55 3 3 20 40 
5FD W 1654 58 3 3 20 40 
ADD 
5FU W 1654 58 3 3 20 40 
•FU E 2988 55 3 3 20 40 
END 

D 48 I0 12 5O 
U 48 I0 lOS 5O 

U 48 I0 12 50 
U 48 I0 I08 50 

HIWAY INPUTS, TURNER STABILITY CLASS 

5F 
-610. O. 1219. O, 0.0 40.2336 18.2880 

.003658948.003658948.003658948.001945161.001945161.00194516] 

0.001 

9999,0 

222. 1.028192 4. 600.0 

3.6576 1.5240 
18.8976 1.5240 
34,1376 1,5240 
64.6176 1.5240 
110,3376 1,5240 

3.6576 3.0480 

6, 

HIWAY INPUTS, PASQUILL STABILITY CLASS 

5F 
-610. O, 1219. O, 0.0 40.2336 18.2880 

,003658948,003658948.003658948,001945161.001945161.001945161 

0,001 

9999.0 

1.028192 600.0 

3.6576 1.5240 
18.8976 1.5240 
34.1376 1.5240 
64.6176 1.5240 
110,3376 1,5240 

3,6576 3,0480 

6, 



CALAIR INPUTS, TURNER STABILITY CLASS 

4642.20.9? 2°3 48. O° 

4642.20.9? 2°3 48. O. 

4642,20,9? 2.3 48. O. 

4642,20,97 2.3 48° O, 

4642.20.97 2.3 48® 

5. 12. 4 

5. 62° 4 

5. 112. 4 

5. 212. 4 

5. 362. 4 

O. I0. 12. 4 

5F 
28,00 

5F 
28.00 

5F 
28°00 

5F 
28.00 

5F 
28.00 

5F 
28.00 

CALAIR INPUTS, PASQUILL STABILITY CLASS 

4642,20,97 2,3 48° O, 

4642.20,97 2,3 48° O, 

4642o20,97 2.3 48, Oo 

4642.20.97 2.3 48. O. 

4642,20.97 2.3 48, O. 

4642.20.97 2.3 48. 

5. 12, 

5. 62. 

5. 112. 

5. 212. 

S, 362. 

Oo 10. 12. 2 

5F 
28.00 

5F 
28.00 

5F 
28°00 

5F 
28.00 

5F 
28°00 

5F 
28.00 
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TEST i FOH SITE • WAS MADE ON 4/15/74 FROM 14:30 TO 15:30 (MILITARY TIME}. THE UPWIND AND DOWNWIND SOURCE LENGTHS FOR ALL LANE GROUPS WERE 2.0 AND •.0 KILOFEET (0.6 AND 1.2 KILOMETERS), RESPECTIVELY. THE TURNER AND PASQUILL STABILITY CLASSES WERE • AND 8, RESPECTIVELY. THE AVERAGE wIND SPEED WAS 8.5 MPH (3°80 M/S}, AND THE BACKGROUND CO CONCENTRATION WAS 2.0 PPM. THE SOURCE HEIGHT WAS 0 FEET 0.0 METERS). THE ROAD/WIND ANGLE WAS 82 DEGREES. THE TRAFFIC DATA FOR THE UPWIND AND DOWNWIND LANE GROUPS l(w (VPH, MPH (KM/HR), %HDV) WERE (2092, 56(90), 5) AND 
THE MODEL INPUTS WERE: 

AIRPOL-4 INPUTS, TURNER AND PASQUILL STABILITY CLASSES 

NOPVlEW AVE. • I64 •0 74 • B 85 51D W 144H 59 4 3 20 40 
51D E 2092 56 5 3 20 40 
ADD 
5IU E 2092 56 5 3 20 40 
51U W 144• 59 4 3 20 40 
END 

D •2 I0 12 50 
U •2 I0 108 50 

U 82 I0 12 50 
U 82 10 IOR 50 

HIWAY INPUTS, TURNE• STAF•ILITY CLASS 

51 
-610. O. 1219. O. 0.0 40.2336 18.2880 .001710774.001710774.0017i0774,002616008,002616008,002016008 

O.OOl 

9999°0 

188, 3.799839 600.0 

3.6576 1.5240 
18.8976 1,5240 
49.3776 |,5240 
79.8576 1,5240 
3®6576 3,0480 

HIWAY INPUTS. PASOUILL STABILITY CLASS 

51 
-610. O. 1219. O. 0.0 40.2336 18.2880 .001710774.00171077•.001710774.002616008.002616008.002616008 

0o001 

9999.0 

188, 3,799839 2, 600,0 

3.6576 1.5240 
18.8976 1.5240 
49.3776 1.5•40 
79,8576 1.5240 
3,6576 3.0480 

(5). 
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x 

X 

X 

X 

CALAIR INPUTS, TURNER 

3540o21o23 8,5 82, 

3540,21,23 8,5 82, 

3540,21,23 8,5 82, 

3540,21,23 8,5 82, 

3540,21,23 8,5 82, 

STABILITY CLASS 

5I 
O, 5, 12, 2 28,00 

51 
O, 5, 62° 2 28,00 

5I 
O, 5, 162, 2 28,00 

5I 
O, 5, 262, 2 28,00 

51 
O. I0, 12. 2 28.00 

CALAIR INPUTS, PASOUILL STABILITY 

3540,21,23 8.5 82, O. 5. 12, 

3540.21,23 8,5 82. O, 5. 62. 

3540.21,23 8,5 82. O. 5. 162, 

3540°21.23 8,5 82. O. 5, 262, 

3540.21,23 8°5 82, Oo I0. 12. 

CLASS 

51 
28.00 

51 
28.00 

5I 
28.00 

5I 
28.00 

5I 
28.00 
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TEST • FOR SITE • WAS MADE ON 4/15/74 FROM 15:30 TO 16:30 
(MILITARY TIME). THE UPWIND AND DOWNWIND SOURCE LENGTHS FOR ALL 
LANE GROUPS WERE 2.0 AND 4.0 KILOFEET (0.6 AND 1.2 KILOMETERS}, 
RESRECTIVELY. THE TURNER AND PASQUILL STABILITY CLASSES WERE • AND 
•. RESPECTIVELY. THE AVERAGE WIND SPEED WAS 8.3 MPH (3.71 M/S), 
AND THE BACKGROUND CO CONCENTRATION WAS 2.1PPM® THE SOURCE HEIGHT 
WAS 0 FEET 0.0 METERS}. THE ROAD/WIND ANGLE WAS 73 DEGREES. THE 
TRAFFIC DATA FOR THE UPWIND AND DOWNWIND LANE GROUPS IN (VPH. MPH 
(KM/HR), %HDV) WERE (4216, 54(87), 2) AND (1764, 59(95), 3). 

THE MODEL INPUTS WERE: 

AIRPOL-4 INPUTS, TURNER AND PASQUILL SIABILITY CLASSES 

NORVIEW AVE. & 164 60 74 B B 83 
5JD W 1764 59 3 3 20 40 
5JD E 4216 54 2 3 20 40 
ADO 
5JU E 4216 54 2 3 20 40 
5JU W 1764 59 3 3 20 40 
END 

D 73 I0 12 50 
D 73 10 108 50 

U 73 I0 12 5O 
U 73 I0 108 5O 

HIWAY INPUTS, TURNER STABILITY CLASS 

5J 
-610. O. 1219. O. 0.0 40.2336 18.2880 

.002047933.002047933.002047933.005143400.005143400.005143400 

0.001 

9999,0 

197. 3.710431 2, 600.0 

3,6576 1.5240 
34,1376 1,5240 
49.3776 1.5240 
79®8576 1.5240 

II0.3376 1.5240 
3,6576 3.0480 

6. 

HIWAY INPUTS. PASOUILL STABILITY CLASS 

5J 
-610. O. 1219. O. 0.0 40.2336 18.2880 

.002047933.002047933.002047933.005143400.005143400.005143400 

0,001 

9999.0 

197, 3.710431 

3,6576 
34o1376 
49,3776 
79.8576 

110.3376 
3.6576 

2, 600.0 

I•5240 
1,5240 
1,5240 
1,5240 
1.5240 
3.0480 

6, 
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CALAIR INPUTS, TURNER STABILITY CLASS 

X 

X 

X 

X 

X 

5980.20.88 8.3 73. 

5980.20.88 8.3 73. 

59B0.20o88 8.3 

5980.20.88 8.3 

5980.20.88 8.3 

5980.20.88 8.3 73° 

O. 5. 12. 2 

O. 5. I12. 2 

O. 5. 162. 2 

O. 5. 262. 2 

O. 5. 362. 2 

O. I0° 12. 2 

5J 
28.00 

5J 
28.00 

5J 
28.00 

5J 
28.00 

5J 
28.00 

5J 
28.00 

X 

X 

X 

X 

X 

CALAIR INPUTS, PASQUILL STABILITY CLASS 

5980.20o88 8.3 73. 

5980.20.88 8.3 73. 

5980.20.88 8.3 73. 

5980.20.88 8,3 73. 

5980.20.88 8.3 73. 

5980.20.88 8.3 73. 

O. 5. 12. 

O. 5. 112. 

O. 5. 162. 

O. 5. 262. 

O. 5. 362. 

O. I0. 12. 

5J 
28.00 

5J 
28.00 

5J 
28.00 

5J 
28.00 

5J 
28.00 

5J 
28.00 
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TEST 5 FOR SITE • WAS MADE ON 4/]5/74 FROM 16:30 TO 17:30 (MILITARY TIME), THE UPWIND AND DOWNWIND SOURCE LENGTffS FOR ALL LANE GROUPS WERE 2,0 AND 4,0 KILOFEET (0.6 AND 1,2 KILOMETERS), RESPECTIVELY, THE TURNER AND PASQUILL STABILITY CLASStS WERE • AND •, RESPECTIVELY, THE AVERAGE WIND SPEED WAS 6,1MPH (2,73 AND THE BACKGROUND CO CONCENTRATION WAS 0,6 PPM, THE SOURCE HEIGHT WAS 0 FEET 0,0 METERS), THE ROAD/WIND ANGLE WAS 38 DEGREES, THE TRAFFIC DATA FOR THE UPWIND AND DOWNWINO LANE GROUPS IN (VPH, MPH (KM/HR), %HDV) WERE (3420, 50(80), 3) AND (1992, 58(93), 3). THE MODEL INPUTS WERE: 

AIRPOL-4 INPUTS, TURNER AND PASOUILL STABILITY CLASSES 

NOPVI[W AVE. & 164 60 74 • • 61 5KO W 1992 58 3 3 20 40 5KD E 3420 50 3 3 20 40 aDD 
•KIJ E 3420 50 3 3 20 40 
5KU W 1992 58 3 3 20 40 END 

D 38 I0 12 5O 
O 38 I0 108 50 

U 38 I0 12 50 
U 38 I0 108 50 

HIWAY INPUTS, TURNE• STABILITY CLASS 

5K 
-610. O. 1219• O, 0.0 40.2336 18.2880 -002342661,002342661,002342661.004508715.004508715.004508715 

0.001 

9999,0 

232. 2.726943 2. 600.0 

3.6576 
18,8976 
49.3776 
79.8576 

110.3376 
3.6576 

1.5240 
Io5240 
1.5240 
1.5240 
I•5240 
3.0480 

6, 

HIWAY INPUTS, PASOUILL STABILITY CLASS 

5K 
-610, O. 1219. O. 0,0 40.2336 18,2880 ,002342661.002342661,002342661,004508715.004508715.004508715 

O,OOI 

9999,0 

232. 2.726943 2, 600.0 

3.6576 1,5240 
18.8976 1.5240 
49.3776 1.5•40 
79.8576 1.5•40 

110,3376 1,5•40 
3.6576 3.0480 

6, 
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CALAIR INPUTS, TURNER STABILITY CLASS 

5412,21,92 6,1 38, 

5412,21,92 6,1 38, 

5412,21,92 6,1 38, 

5412.21.92 6.1 38. 

5412.21.92 6.1 

5412.21.92 6.1 38. 

O, 5, 12, 2 

O, 5, 62, 2 

O, 5, 162. 2 

O, 5, 262, 2 

O, 5, 362, 2 

O. I0. 12. 2 

5K 
28.00 

5K 
28.00 

5K 
28.00 

5K 
28.00 

5K 
28.00 

5K 
28.00 

CALAIR INPUTS, 

5412,21.92 6,1 

5412,21,92 

541.2,21,92 6,1 

5412.21.92 6.1 

5412,2|.92 6,1 

5412.21.92 

PASQUILL STABILITY 

38. O. 5. 12. 

38. O. 5. 62. 

38. O. 5. 162. 

38. O. 5. 262. 

38. O. 5. 362. 

38. O. I0. 12. 

CLASS 

5K 
28.00 

5K 
28.00 

5K 
28.00 

5K 
28.00 

5K 
28.00 

5K 
28.00 
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0 

0 

O. 

Z 

• 
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TEST _L FO• SI•E • W^%• •DE ON 4115/74 FROM 17:30 TO 18:30 
{MILITARY TIME), 1•£ UPWIND AND OOWNWlND SOLIRCE LENGTHS FOR ALL 
LANE GROUPS WERE 2.0 AND •,0 KILOFEET (0.6 AND 1.2 KILOMETERS)• 
RESPECTIVELY, ThE TURNER AND PASQUIt.L STABILITY CLASSES WERE • AND 
• RESPECTIVELY• THE AVERAGE WiND SPEED WAS 6,2 MPH (2,77 M/Si• 
AND THE BACKGROtJNO £0 CONCE•,•T•AIIOP• WAS 0,8 PPM, THE SOURCE HEIGHT 
WAS 0 FEET 0,0 f'<IETERS)• FHF RO•D/NIND ANGLE WAS 2• DEGREES, THE 
T•AFFIC D•,TA F•)P THE DO• ANE GROLtPS •N {VPH• NPH 
(KM/HR) %HOV) wERE (2340, 9,3•R51, 3) •N[) t1634, 58(93) 2) 

THE MODEL lk•PU'S. ,• WERE: 

AIRPOL-4 }:NP!.JTS,• TURNER AND PASQUILL STABILITY CLASSES 

O 21 I0 l? 50 
O 21 i0 108 SO 

U 2• I0 12 50 
• 21 i0 108 

-610. ::},. 2 :•,• O. 0.0 40.2336 ]8.2880 
O018•7685 O0 887685.0818876•5. 002948262 0029a8262. 002948262 

0.001 

9999.0 

249, 2.77 6•- 

49.377., 

3,,6576 

600,0 

6• 

-610, O• 12L9• O. 0,0 40,2336 18.2880 
.00!887685,00•8870•5,00188768S•00294826•002948262.002948262 

0,001 

999q.0 

249. 2.77•647 600.0 

3.657& 

49.3776 
"?9.8576 

110.3376 
3.6576 

1,5240 
I•5240 

1.5240 

1.5240 
3•0480 

6• 



X 

X 

X 

x 

X 

X 

CALAIR INPUTS• TURNER STABILITY 

3974.21,11 6.2 21, 

3974.21,II 6.2 21. 

3974,21.11 6.2 21o 

3974.21,II 6.2 21, 

3974,21.II 6.2 21° 

3974.21.11 6.2 21. 

3974.21.11 6,2 

CLASS 

O, 5o 12o 3 

O, 5, 62. 3 

O, 5, I12, 3 

O. 5o 162o 3 

Oo 5° 262° 3 

O, 5, 362° 3 

O, I0° 12. 3 

5L 
28,00 

5L 
28,00 

5L 
28,00 

5L 
28,00 

5L 
28,00 

5L 
28,00 

5L 
28,00 

CALAIR INPUTS9 PASQUILL STABILITY CLASS 

3974,21,11 

3974.21,II 

3974,21°ii 

3974,21,11 

3974.21o11 

3974°21°11 

3974,21,II 

O, 5. 12. 

O, 5, 62, 

O, 5. I12, 

O, 5, 162, 

O, 5. 262. 

O, 5, 362° 

O, I0, 12, 

5L 
28°00 

5L 
28.00 

5L 
28.00 

5L 
28.00 

5L 
28,00 

5L 
28.00 

5L 
28,00 
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TEST • FOR SITE • WAS MADE ON 8/ 1/74 FROM 8:45 TO 9:45 (MILITARY TIME). THE UPWIND AND DOWNWIND SOURCE LENGTHS FOR ALL LANE GROUPS WERE 2.0 AND 4.0 KILOFEET (0.6 AND 1.2 KILOMETERS), RESPECTIVELY. THE TURNER AND PASOUILL -STABILITY CLASSES WERE • AND •, RESPECTIVELY. THE AVERAGE WIND SPEED WAS 1.2 MPH (0,54 AND THE BACKGROUND CO CONCENTRATION •AS 2.3 PPN. THE SOURCE HEIGHT WAS 0 FEET 0.0 METERS). THE ROAD/WIND ANGLE •AS 35 DEGREES. THE TRAFFIC DATA FOR THE UPWIND AND DOWNWIND LANE GROUPS IN (VPH, MPH (KM/HR), %HDV) WERE (1700, 56(90), 8) AND (1100, 56(90), I0). THE MODEL INPUTS WERE: 

AIRPOL-4 INPUTS, TURNER AND PASQUILL STABILITY CLASSES 

NO,VIEW AVE. & 154 
•MF• E II00 56 I0 
5•D w 1700 56 8 
ADD 
5MU W 1700 56 R 
5MU F 1100 56 lO 
END 

60 74 C h I? 
3 2O 40 
3 20 •0 

3 20 •n 
3 20 •0 

D 35 I0 12 50 
D 35 I0 I0• 50 

U 35 10 12 50 
U 35 lO 108 50 

HIWAY INPUTS, TURNER STABILITY CLASS 

5M -610, O. 1219. O. 0.0 40.2336 "001492908.00149290B.001492908.002234660.002234660o002234660 
235. 0.536448 3, 600.0 

0.001 
3.6576 1.5•40 

]8.8976 1,5240 
79.8576 1,5240 

9999.0 

18.2880 

HIWAY INPUTS, PASQUILL STABILITY CLASS 

5M -610. O. 1219. O. 0.0 40.2336 "001492908,001492908.001492908.002234660.002234660.002•34660 
235, 0,536448 2, 600,0 

O.OOl 
3,6576 1,5240 

18,8976 1,5240 
79,8576 1-5240 

9999.0 

CALAIR INPUTS, TURNER STABILITY CLASS 

CALAIR INPUTS, PASQUILL STABILITY CLASS 

18.2880 6. 

5M, WIND SPEED .LT. 2.0 MPH, NO CALAIR INPUI 
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TEST • FOR SITE • WAS MADE ON 8/ 1/74 FROM g:45 TO 10:45 (MILITARy TIME}. THE UPWIND AND DOWNWIND SOURCE LENGTNS FOR ALL LANF GROUPS WERE 2.0 ANO 4.0 KILOFEET (0.6 AND 1.2 KILOMETERS}, RESPECTIVELY. THE TURNER AND PASOUILL STABILITY CLASSES WERE • AND •, RESPECTIVELY. THE AVERAGE WIND SPEED WAS 2.0 MPH (0.89 M/S}, AND THE BACKGPOUND CO CONCENTRATION WAS 1.6 PPM. THE SOURCE HEIGHT WAS 0 FEET 0.0 METERS}. THE ROAD/wIND ANGLE WAS 65 DEGREES. THE TRAFFIC I•ATA FOR THE UPWIND AND DOWNWIND LANE GROUPS IN (VPH, MPH (KM/Hh), %HDV) WERE (1440. 58(93), 18) AND (((go, 5B(93), I0) THE MODEL INPUTS WERE: 

AIRPOL-4 INPUTS, TURNER AND I•ASQUILL STABILITY CLASSES 
•'JORVIEw AVE. •. I04 60 14 D H 20 5•J(] F I190 5R lO 3 20 40 D 65 lO 12 60 

5F4D w 1440 5• IH 3 aDD 20 •o 0 65 I0 108 50 •U w 1440 58 I• 3 20 40 U 65 lO I• 50 
•NU E I190 5• I0 3 ErJD 20 aO O 65 I0 I0• 50 

HIWAY INPUTS. TURNER STABILIIY CLASS 

5N -610o O, 1219. O. 0.0 49.•336 18,2880 *001572580"001572580.001572580.002142341.002142341.00214234l 
205, 0,894080 4, 600,0 0.001 

3,6576 1,5240 
18.8976 1.5240 
79,8576 

6. 

HIWAY INPUTS. PASQUILL STAHILITY CLASS 

5N -610. O, 1219. O. 0.0 40.2336 18,2880 00157•580,0015725•0,001572580.002142341o00214•341o00214•34i 
205. 0,894080 ?- 600.0 O.OOI 

3,6576 1,5240 
18,8976 1,5•40 
79.8576 1.5240 

9999.0 

CALAIh INPUTS. TIJRNEP STABILITY CLASS 
X 

5N 2630,24,55 2,0 65. 0 5 12. 4 28 O0 
5N 2630,24,55 2°0 65o Oo 5 62 4 28,00 X 
5N 2630,24,55 2,0 65. O, 5, 262, 4 28,00 

CALAIR INPUTS, PASQUILL STABILITY CLASS 

5N 2630,24.55 2.0 65. O. 5. 12. 2 28.00 
5N 2630.24.55 2.0 65. O. 5. 62. 2 28.00 
5N 2630,2•,55 2.0 66. O. 5, 262, 2 28.00 
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TEST • F-O• SITE • WAS MADE ON 8/ 1/74 FROM I0:•5 TO 11:45 
(MILITAPY TIME). THF UPWIND AND DOwn, WIND SOURCE LENGTHS FOR ALL 
LaNE GROUPS WERF 2.0 AND w.O KILOF•FT (0.6 AND ].2 KILOMETERS), 
•FSPECTIVELy, T•E TURNE• AND PASOUILL STABILITY CLASSES WERE • AND •o RESPECTIVELY, THE AVERAGE WIND SPEED WAS 2.0 MPH (O,B9 MIS)• 
AND THE HACKGROUN• CO CONCENTRATION WAS 1.w PPM. THE SOUkCE HFIG•T 
WAS 0 F•ET 0.0 •ETE•S). TH• POAD/WI•D ANGLE WAS 65 DEGREES. THE 
IPAFFIC DA•A FOP THE UPWINO ANO DOWNwINO LANE GROUPS IN (VPH, MPH 
(K•/H•), %HI)V) wERE (ISO0, 58(93), 8) AND (1658, •8(93)• 17). 

THE MO[)EL INPUTS WEPE: 

AIRPOL-4 INPUTS, TURNER AND PASQUILL STAHILITY CLASSES 

•O•VIhW AVE. & 164 •0 74 D • 20 

•OE• 1500 h• 17 3 20 •0 

•OU W I•00 5• • 3 •0 •0 
sou I•5• b• 17 20 •0 
FNI• 

P e5 I0 12 50 
D 85 I0 lOa 50 

U 65 10 I• 50 
U •5 I0 lOa 50 

HIWAY INPUTS, TURNEh ST•qlLI[Y CLASS 

5O 
-•10. O. 1219. O. 0.0 40.2336 .002122133.00•I?2133o0021?2133.002200436o002200436.002•00436 

205. 0.8Q4080 4. 600.0 
0.001 

3.6576 1.5240 
I•.8976 1.52•0 
49•3776 1.5240 
79.8576 

18.2880 6. 

HIWAY INPUTS, PASQUILL STABILITY CLASS 

-610. O. 1219. O. 0.0 40.2336 18.2880 
.002122133.002122133.002i2•133°002200436.002200436.002E00436 

•05. O.8Q40SO 2. 600.0 
0,001 

3.657• 1.5240 
18.8976 1.5•0 
49.3776 1.5•40 
79.8576 1.5240 

9999.0 

CALA!Q INPUTS, TU•NEP STABILITY CLASS 

x 5O 
3158.23,79 2.0 65. O. 5, 12. 4 28.00 

x 5O 
3]58.23.79 2.0 65. o. 5. •2. 4 28.00 

X 5O 
3158.23.79 2.0 65. O. 5. 162. 4 28.00 

X 5O 
3]58.23.79 2.0 65. O. 5. 262. 4 28.00 

CALAIR INPUTS, PASQUILL STABILITY CLASS 

X SO 
3158,23.79 2.0 65. O. 5. 12. 2 28.00 

X 5O 
3158.23.79 2.0 65. o. 5. 62. 2 28.00 

x 5O 
3158,23.79 2,0 65, O. 5. 162, 2 28.00 

X 5O 
3158.23.79 2,0 65, O. 5. 262. 2 28.00 

6. 
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TFST • FOP SITE • was MADE ON 8/ 1/74 F•OM 11:45 TO 12:45 (MILITARy TIME). THE UPwINo AND DOWNWIND SOURCE LENGTHS FOR ALL LANE GROUPS wERE 2,0 AND 4.0 KILOFFET (0,6 AND 1.2 KILOMETERS), RESPECTIVELY, ThE TURNER AND PASQt;II_L STABILITY CLASSES WERE • AND •, RESPECTIVELY. T•E AVERAGE WIND SPEED WAS 2,4 MPH (I.0/ M/S), AND THE BACKGROUND CO CONCENTRATION WAS 1.5 PPM. THE SOURCE HEIGHT WAS 0 FEET 0.0 METERS). THE ROAD/wIND ANGLE WAS 75 DEGffEESo THE T•AFFIC DATA FOR THE UPWIN• AND DOWNWIND LANE GROUPS I• (VPH, MPH (K•tHR), %HF)V} WE•E (13•8, 60(97), 10) AND (1570, 60(97), 6). THE MODEL INPUTS WERE: 

AIRPOL-4 INPUTS, TURNER AND PASQUILL STAHILITY CLASSES 
NO•vVlEW AVE, g 164 6(} 74 0 • 24 5PD E I%70 •.0 6 3 20 40 5PD w 135• •o 10 3 ADD 20 4O 

F•ID 6 3 20 40 

U 15 I0 12 50 
D 75 I0 I0• 50 

U 7.5 0 12 5O 
U 75 10 108 5U 

H!WAY INPUTS, TURNER STABILITY CLASS 

5P -610. O. 1219. O. 0.0 40,2336 18.2880 "OO1895236oO01895236.O01Rgs236.0017a9351.O01749351,O01749351 
0.001 

9999.0 

195. 1.072895 600,0 

3.6576 1.5240 
18.8976 1,5240 
34,1376 1.5240 
49.3776 1.5240 
79.8576 1,5•40 

6. 

HIWAY INPUTS, PASQUILL •TABILITY CLASS 

5P -610. O. 1219, O. 0,0 40°2336 18.2880 "001895236,001895236.001895236.001749351.001749351.001749351 
0.001 

9999.0 

195. 1,072895 

3,6576 
]8.8976 
34.1376 
49.3776 
79.8576 

2, 600,0 

1.5240 
1.5240 
1.5240 
1.52a0 
1.5240 

6e 
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CALAIR INPUTS, TURNER STABILITY CLASS 

2928,21,63 2,4 ?5, 

2928,21,63 2°4 ?5° 

O, 5, 12, 

O, 5, 62, 

Oo 5, 112, 

O, 5. 162, 

O, 5, 262. 

5P 
28,00 

5P 
28°00 

5P 
28,00 

5P 
28,00 

5P 
28,00 

CALAIR INPUTS, PASQUILL STABILITY CLASS 

2928,21°63 

2928,21°63 

2928,21,63 

2928o21o63 

2928,21,63 

O. 5, 12, 2 

O° 5, 62. 2 

O. 5. 112. 2 

O, 5, 162. 2 

O, 5, 262, 2 

5P 
28,00 

5P 
28,00 

5P 
28,00 

5P 
28°00 

5P 
28,00 



® 

0 

Z 
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TEST • FOR SITE • WAS MADE ON 8/ 1/74 FROM 12:45 TO 13:45 
(MILITARY TIME), THE UPWIND AND DOWNWIND SOURCE LENGTHS FOR ALL 
LANE GROUPS WERE 2.0 AND 4.0 KILOFEET (0.6 AND 1.2 KILOMETERS), 
RESPECTIVELY, THE TURNER AND PASQUILL STABILITY CLASSES WERE • AND 
•, RESPECTIVELY, THE AVERAGE WIND SPEED WAS 2.0 MPH (0.89 M/S), 
AND THE BACKGROUND CO CONCENTRATION WAS 1.4 PPM. THE SOURCE HEIGHT 
WAS 0 FEET 0,0 METERS). THE ROAD/WIND ANGLE WAS 65 DEGREES. THE 
TRAFFIC DATA FOR THE UPWIND AND DOWNWIND LANE GROUPS IN (VPH, MPH 
(KM/HR), %HDV) WERE (1417, 60(97), 21) AND (1786, 60(97), 6). 

THE MODEL INPUTS WERE: 

AIRPOL-4 INPUTS, TURNER AND PASOUILL STABILITY CLASSES 

NOPVIEW AVE. & 164 
5QO F 1786 60 6 
SOD w 1417 60 21 
ADD 
5QU W 1417 60 21 
50U F 1786 60 6 
END 

60 74 D • 20 
3 20 40 
3 20 40 

3 20 40 
3 20 40 

D 65 I0 12 50 
D 65 I0 108 50 

U 65 I0 12 5O 
U 65 I0 I08 5O 

HIWAY INPUTS, TURNER STABILITY CLASS 

5Q 
-610. O. 1219. O. 0.0 40.2336 

.002155982.002155982.00E155982.002141089.002141089.002141089 

0.001 

9999•0 

205. 0.894080 4. 600.0 

3.6576 1.5240 
18.8976 1.5240 
34.1376 1.5240 
49.3776 1.5240 
79.8576 1.5240 

18.2880 6. 

HIWAY INPUTS, PASQUILL STABILITY CLASS 

50 
-610. O. 1219. O. 0.0 40.2336 

.002155982.002155982.002155982.002141089.002141089.002141089 

0.001 

9999,0 

205. 0.894080 2. 600.0 

3.6576 1.5240 
18.8976 1.5240 
34.1376 1.5240 
49.3776 1.5240 
79.8576 1.5240 

18.2880 6. 
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CALAIR INPUTS, TURNER STABILITY CLASS 

3203,23,32 2.0 65, 

3203,23°32 2,0 65, 

3203,23°32 2°0 65, 

3203,23,32 2,0 65, 

3203,23.32 2.0 65, 

O, 5. 12, 

O. 5, 62, 

O, 5, 112. 

O, 5, 162, 

O. 5, 262, 

5Q 
28,00 

5Q 
28,00 

5Q 
28°00 

5Q 
28.00 

50 
28,00 

CALAIR INPUTS, PASQUILL 

3203.23.32 2°0 65. O. 

3203.23.32 2.0 65. O. 

3203.23.32 2,0 65. O. 

3203°23,32 2.0 65, O, 

32"03.23,32 2°0 65, O. 

STABILITY CLASS 

5. 12. 

5. 62. 

5. 112, 

5. 162. 

5. 262. 

5Q 
28,00 

5Q 
28,00 

50 
28,00 

5Q 

5Q 
28,00 
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DATA POINTS 

AVG DEVATION 

AVG SQRD DEV 

PROBLE ERROR 

% CORR COEF 

A, OB=A*P*B 

B, OB=A*P,B 

MINIMUM DEV 

MAXIMUM DEV 

DEVATN RANGE 

MINIMUM OBS 

MAXIMUM OBS 

OBSATN RANGE 

SUM DEVATION 

SUM SQRD DEV 

AVG OBSATION 

AVG PREDTION 

VAR DEVATION 

VAR PREDTION 

VAR OBSRVATN 

AVG D/AVG OB 

AVG P/AVG OB 

MIN D/AVG OB 

MAX D/AVG OB 

RNG D/RNG OB 

TABLE 61 

DOWNWIND ANALYSIS, SITE 5 

76.00 

0.04 

0.24 

0.33 

0.65 

0.86 

0.07 

-I .36 

1.08 

0o0 

2.70 

2.70 

2.98 

18.26 

O.Tg 

0.83 

0.24 

0.24 

0,41 

0.05 

1.05 

-.1,72 

1.37 

0,90 

76.00 

-0.15 

0.19 

0.77 

1,14 

0.06 

-1,36 

0.83 

2.19 

0,0 

2.70 

2,70 

-I 

14.68 

0.79 

0,64 

0.17 

0,19 

0.41 

-0.19 

0.81 

-1.72 

1.05 

0.81 

64.00 

0.55 

0.84 

0.61 

0,55 

0.37 

0.26 

-1.21 

2.17 

3.38 

0.0 

2.40 

2.40 

35.10 

53.75 

0,72 

1.27 

0.55 

0.77 

0.34 

0,76 

1.76 

-I,67 

1.41 

76,00 

0.67 

1.04 

0.55 

0.21 

0°48 

-1.61 

7.80 

9.41 

0,0 

Z.70 

2.70 

51.05 

182.22 

0.79 

1.46 

1.97 

2.73 

0.41 

0.85 

1.85 

-2.04 

9,86 

3.49 
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DATA POINTS 

AVG DEVATION 

PRORLE ERROR 

% COAR COEF 

•tNIMU• DEV 

•4AX•NU• 

•INI•U• ORS 

SUH I)EVA•ION 

SUN SOPO OEV 

AVG OBS•T•ON 

AVG 

AVG D/AVG OB 

AVG P/AVG 08 

NIN D/AVG OR 

MAX D/AVG OB 

RNG D/RNG OB 

TABLE 

UPWIND ANALYSIS. SITE 5 

57.00 57.00 

-0.33 -0.31 

0.2.9 0.26 

0.36 0.3,• 

0.40 0.4.9 

I .53 I ,56 

0,31 0,28 

-1.30 -I.30 

0.•.7 0.27 

l.b7 1,57 

0.0 0.0 

1.60 1.60 

,60 1,60 

-18.80 -17,71 

16,36 14,87 

0.37 0.37 

0.04 0.06 

0.18 0,17 

0.01 0.02 

0.21 0.21 

-0.89 -0.8• 

0,II 0.16 

-3.50 -3.50 

0.73 0.73 

0.98 0.98 
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TABLE 63 

UPWIND AND DOWNWIND ANALYSIS• SITE 5 

DATA POINTS 133.00 133.00 

AVG DEVATION -0.12 -0.22 

AVG 5QRD DEV 0.26 0.22 

PROBLE ERROR 0.34 0.32 

% CORR COEF 0.63 0.72 

A, O8:A*P÷B 0.70 0.98 

8, OB=A*P÷B 0.26 0.23 

MINIMUM DEV -I.36 -1.36 

MAXIMUM DEV 1,08 0,83 

DEVATN RANGE 2.44 2.19 

MINIMUM OBS 0.0 0.0 

MAXIMUM 08S ?.70 2.70 

OBSATN RANGE 2.70 2.70 

SUM DEVATION -15.82 -29.05 

SUM SQRD DEV 34.62 29.55 

AVG OBSATION 0.61 0.61 

AVG PREDTION 0.49 0.39 

VAR DEVATION 0.25 0.18 

VAR PREDTION 0.29 0.20 

VA• OBSRVATN 0.37 0.37 

AVG D/AVG 08 -0.19 -0.36 

AVG P/AVG OB 0.81 0.64 

MIN D/AVG 08 -2.22 -2.22 

MAX O/AVG 08 1.77 1.36 

RNG DIRNG OB 0.90 0.81 
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ALL SITES, DATA AND PEBFORMANCE STATISTICS 

This section presents a summary of all traffic, meteorological, and physical data for the 
five study sites in the AIRPOL project. Table 64 contains percentage breakdowns of the traffic 
and :meteorological parameters observed at the study sites. Table 65 summarizes the ranges of the observed physical, traffic, and meteorological parameters at the study sites. Tables 66, 67, and 68 contain the downwind, upwind, and upwind and downwind performance statistics, respectively, of the Virginia (Turner and Pasquill) and California and EPA (Turner only) prediction models relative to the total data set for all study sites. 

TA BL£ 64 

PePcenta•e B•eakdown of ExpePimenta.l Conditions 

_Parameter 

Wind Direction, degrees 

Wind Speed• mph 

Range 

Atmospheric 
Stability Class 

Total Traffic Volume• vph 

Traffic Speed, mph 

Vehicle Mix, % hdv 

0 < a < 30 

30 < c• < 60 

60 < a _< 90 

0.0 <_ p <_ 2.O 

2.0 < U _< 

4.0 < u <_ 6.0 

6.0 < p 

2•000 • v f 5,000 

5,000 < v _< 8,000 

8,000 < v 

35 < s _< 45 

45 < s •< 55 

55 < s _< 62 

.0 < h < i0 

i0 < h < 20 

Turner 
6 

29 

20 < h 

% of Total Data 

27 

35 

38 

21 

31 

25 

23 

Pas•ui!l 
10 

63 

17 

10 

58 

4O 

2 

4 

47 

49 

65 

34 

i 

-154- 



Cizy/County 

U.S.G.S. Topographic 

Quadrant, 7.5 Minute Map 

!,)TM Flap Coordinates ImN 
mE 

keiatJ.ve Highway Elevation, ft (m) 

•\umber of Lanes 

Hedian Width, ft (m) 

Genepal Highway Direction 

Land Use 

TA BLE 65 

Summary of Site Descriptive Data and Observed T•affic and Meteorological Data 
Item Site i 

• 
Site 1 

Site Site • •ub•ect Highway I•95 I6• I95 I26• 

'>ii•:•ance Zo Nearest Significant 
f%.tepnal Source, ft (m) 

7:effic Vo •me Range, Low 

•High 
kalfic Speed Range, 

,;!•: h (km/hr) Low 

High 

':! b, ov Range Low 

High 

•ow 
Angle Range, 

High 

High 

Low 
•=rner, S•ab !ity Range 

•High 

Low Pasquill Stability Range 
High 

Fairfax Norfolk 

Alexandria, Kempsville, 
Va., D.C., Md. Virginia 

q,296,690 

318,580 

0 (0) 

3,3 6 

37 .(Ii. 3) 

E,W 

low density 
residential 

(750) 

2,6h6 

7,910 

38 (61) 

62 (I00) 

5 

22 

86 

0.W (0.18) 

10.8 (•.83) 

A 

D 

A 

h,081,070 

393,h60 

o (o) 

3,3 6 

60 (18.3) 

N,S 

agricultural 
(two sqhools 

1,700 (500) 

3,288 

5.,190 

51 (•2) 

58 (93) 

5 

9 

20 

20 

4.2 (1.88) 

6.9 (3.08) 

Fairfax 

Annandale, 

Virginia 

4,296,520 

312,900 

o (o) 

•,2,4 i0 

21 (6.4) ea 

N,S 

light 
commercial 

1,000 (300) 

53 (85) 

54 (87) 

,4 

10 

90 

1.3 (0.58) 

h.6 (2.06) 

Site 5 

Norfolk Norfolk 

kempsville, 

Virginia 

q,078,230 4,083,96(; 

389,080 390,0•0 

35 (10.7) 0 (0) 

3,3 6 3,3 6 

h 42 (12.8) 

E,W N,S 

low density 
residential 

light 
indu• 
2,800 (850) 2,000 

3,030 2, 00 

5,060 6•i SO 

50 (80) 

56 (90) 60 (97• 

1 2 

15 ,I 

5• 

85 

I64 

Little Cr• 

Virginia 

60 (18o3• 

4.9 (2.19) 

7.2 (3.22) 

low density 
resident• 

8, 3. b' 

B B 

D ,D 

A B 

C 
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TABLE 66 

DOWNWIND ANALYSIS, 

DATA POINTS 

AVG DEVATION 

AVG $ORD DEV 

PROBLE ERROR 

% COmP ChEF 

A, 

E•, 

•!NIMUM DEV 

mAXIMUM DEV 

DEVATN RANGE 

•INIMUM OBS 

MAXIMUM ORS 

OBSATN RANGE 

SUM DEVATION 

SUM SQ•D DEV 

AVG OBSAT ION 

AVG PREDTION 

VAR DEVATION 

VAR PREDT ION 

VAR OBSRVATN 

AVG OIAVG OB 

AVG P/AVG OB 

MIN D/AVG OB 

MAX D/AVG OR 

PNG DIRNG OB 

254,00 

-0,22 

1,28 

-0,76 

0,42 

0,54 

O,lO 

-4,71 

3.81 

8,52 

0.0 

6,50 

6,50 

-56,81 

325,98 

1.25 

1,03 

1.24 

0.80 

1.30 

-0.18 

0.82 

-3.76 

3,04 

1,31 

ALL SITES 

254.00 

-0,45 

1,16 

0,72 

0,51 

0,96 

0,49 

-4,71 

6.12 

0,0 

6.50 

6.50 

-1.15.12 

294,69 

1.25 

0.80 

0,96 

0,38 

1,30 

-0.36 

0,64 

-3.76 

1,13 

o,ga 

225.00 

0.75 

5.02 

1.50 

0.39 

0.17 

0.83 

-3.94 

13.38 

17.32 

0,0 

5.40 

5.40 

1 9.26 

I129.84 

1.16 

1.91 

4.48 

5.28 

1.01 

0.65 

1,65 

-3,41 

II,58 

3,21 

254,00 

0,55 

7,22 

1,80 

0,31 

0,13 

1,02 

-4,36 

20,05 

24,41 

0,0 

6,50 

6,50 

140,39 

1832,75 

1.25 

1.80 

6.94 

7.60 

1,30 

0.44 

1,44 

-3,48 

16,02 

3,76 
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TABLE 67 

UPWIND ANALYSIS9 ALL SITES 

T••!..LC• • V A__P 

DATA POINTS 182.00 182.00 

AVG DEVATION -0.31 -0.31 

AVG SQRD DEV 0.58 0.50 

PROBLE ERROR 0.5! 0.47 

% CORR COEF 0.62 0.69 

A, OB:A*P÷B 0.85 1.08 

By OB=A*P*B 0.35 0.29 

MINIMUM DEV -3.94 -3.94 

MAXIMUM DEV 3.15 1.20 

DEVATN RANGE 7.09 5,14 

MINIMUM OBS 0.0 0•0 

MAXIMUM OBS 4.40 4.40 

OBSATN RANGE 4.40 4.40 

SUM DEVATION -56,11 -56.64 

SUM SQRD DEV 104.82 91.18 

AVG OBSATION 0.59 0.59 

AVG PREDTION 0.29 0.28 

VAR DEVATION 0.48 0.41 

VAR PREDTION 0.41 0.32 

VAR OBSRVATN 0.77 0.77 

AVG DIAVG OB -0.52 -0.52 

AVG P/AVG OB 0.48 0.48 

MIN D/AVG OB -6.b3 -6.63 

MAX D/AVG OB 5.30 2.02 

RNG D/RNG OB 1.61 1.17 
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TABLE 68 

UPWIND AND DOWNWIND ANALYSIS, ALL SITES 

AVG OEVATION 

• CORR COEF 

MAXIMUM DEV 

436.00 436.00 

-0,26 -0,39 

0.99 0.89 

0,67 0,63 

O,b4 0,62 

0.67 ].,04 

0.50 0,37 

-•71 -4,7'I 

3.LI| 1,41 

8.52 6.12 

0,0 0,0 

6.50 6.50 

6.50 6.50 

-112.92 -171.76 

430.78 385.86 

0.•98 0.98 

0•72 0,58 

0.92 0.73 

0•77 0.42 

!®18 1.18 

-0.27 -0,40 

0,73 0.60 

-4.82 -4,82 

3,90 1.44 

|,31 0,94 
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DOWNWIND PERFORMANCE STATISTICS RELATIVE TO METEOROLOGY AND GEOMETRY 
This section presents the performance statistics of the Virginia, California, and EPA models relative to several categories of meteorological and geometric parameters based on the total downwind data set for all study sites. Tables 69 and 70 contain the performance statlst•c.s relative to wind speeds of ws > 2.. 0 mph (0.89 m/s) and. w.s < 2.0 .m.ph (0.89 m/s), respect•vel:F. Tables 71, 72, and 73 contain the performance stat• angles of 0°_<a <_ 30 o. 30o<,<ano .....• •-o ........ 

stms relative to road/wind 
,,,.•, ,•v •<_ •u.., respectively. Tables 74 through 81 contain the performance statistics relative to stability classes (Turner and Pasquill) A, B, C, and D, respectively. Tables 82 and 83 contain the performance statistics relative to the cases in which the Turner and Pasquill determined stability classes are identical and the cases in which they are different, respectively. Tables 84 and 85 contain the performance statistics for the California and EPA models relative to the use of Turner determined stability classes (recommended by the California Division of Highways and the EI•A) and the use of Pasquill determined stability classes, respectively. Tables 86 and 87 contain the performance statistics of the Virginia, California, and EPA models relative to source/receptor distances of SI•D <_ 100 feet (30 meters) and SI•D > 100 feet (30 meters), respectively. Tables 88, 89, and 90 contain the performance statistics relative to receptors 5 feet (1.5 meters), 10 feet (3.0 meters), and 45 feet (13.7 meters) above the surrounding terrain, respectively. (CO levels at receptor points 45 feet (13.7 meters) above the surrounding terrain were measured for the elevated site, Site 4, only, and the 10 foot (3.0 meter) and 45 foot (13.7 meter) receptors were always located adjacent to their subject roadways.) Tables 91 and 92 contain the performance statistics relative to the at-grade and elevated sites, respectively. 
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TA•E •9 

DOWNW!ND ANALYSIS, ALL SITES, WIND SPEED .GE. 2.0 MPH 

{]ATA POINTS 

AVG DEVATION 

,•; SORD DEV 

P#ORLE ERROR 

% COPR COEF 

A, 

•INI•UM OEV 

•×I•U• DEV 

DEVATN RANGE 

•!N[MUM ORS 

•[MUN OBS 

•ATN RANGE 

•}• DEVATION 

SU•.• gQRD DEV 

gV(• #•SATION 

•V6 PREDTION 

• PREDTION 

V•R OgSRVATN 

,•V• D/AVG OB 

•G P/AVG OB 

•1N •/AVG OB 

•A• D/AVG OB 

qNC O/RNG OB 

225,00 225,00 225,00 

-0.18 -0.• 0,75 

1.1• 1.00 5.02 

0,72 0,67 1.50 

0.39 0,•5 0,39 

0.•4 0,83 0.17 

0.73 0.56 0.83 

-4.•3 -4.43 -3.94 

3.81 1.23 13.38 

8.24 5,66 17.32 

0.0 0,0 0.0 

5.•0 5.•0 5.•0 

5.•0 5,40 5.40 

-40.71 -98.33 169,26 

256.99 •25,35 1129.84 

1,16 1,16 1.16 

0,97 0.7• 1.91 

1,11 0,81 4,48 

0.80 0.29 5.28 

1.01 1.01 1.01 

-0,16 -0.38 0.65 

0,84 0,62 1,65 

-3,84 -3,84 -3,•I 

3,30 1.06 11.58 

1.53 1.05 3.•I 

225.00 

0.04 

1.81 

0.90 

0.33 

0,26 

0.84 

-•.36 

6,70 

11.06 

0.0 

5.•0 

5.40 

9.96 

•06.48 

1,16 

1.20 

1,81 

1.67 

1.01 

0,04 

1.04 

-3.77 

5.80 

2,05 
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TABLE ?0 

DOWNWIND ANALYSIS, ALL SITES, WIND SPEED ,LT. 2,0 MPFI 

DATA POINTS 29,00 29,00 0,0 29,00 

AVG DEVATION -0,56 -0.58 4,50 

AVG SQRD DEV 2,38 2,39 49,18 

PROBLE ERROR I-.03 1,04 4,70 

• CORR COEF 0,55 0=56 0,14 

A• 08=A•P÷B ],26 ],24 0.04 

By OB:A•P÷B 0.17 0,24 1,71 

MINIMUM DEV -4.71 -4,71 -2,45 

MAXIMUM DEV I,41 1.41 20,05 

DEVATN RANGE 6,12 6,12 22,50 

MINIMUM OBS 0.0 0.0 0,0 

MAXIMUM OBS 6,50 6,50 6,50 

OBSATN RANGE 6,50 6,50 6,50 

SUM DEVATION -16,I0 -16,79 130,43 

SUM SQRD DEV 69,00 69,35 1426,29 

AVG OBSATION 2,00 2,00 2,00 

AVG PREDTION 1.44 1,42 6,50 

VAR DEVATION 2,15 2.13 29,99 

VAR PREDTION 0,58 0,61 29.58 

VAR OBSRVATN 3,04 3,04 3,04 

AVG D/AVG OB -0.28 -0.29 2,25 

AVG P/AVG OB 0,72 0,71 3.25 

MIN D/AVG OB -2,36 -2,36 -I,23 

MAX D/AVG OB 0,71 0,71 10.03 

RNG D/RNG OB 0,94 0,94 3.46 
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TABLE 71 

OOWNWIND ANALYSIS, ALL SITES, 0 .LE. 

5TAZI•LT_if,_• 

DATa POINTS 

AVG DEVATION 

AVG 5QRD DEV 

P•ORLE 

• COP• COEF 

A, ()B=A•P÷B 

R, 

MINIMUM DEV 

MAXIMUM DEV 

DEVATN •ANGE 

MINIMUM ORS 

MAXIMUM 

O•SA• RANGE 

SUM f•EVATION 

SU• S•RD DFV 

AVG 

AVG PREDTION 

VAR DEVATION 

VAR PPEDTION 

VAR OBSRVATN 

AVG O/AVG 

AVG P/AVG 

MIN D/AVG OB 

•AX D/AVG OB 

#NG O/RNG OB 

V...•A• •£ 

69,00 69,00 

0,20 -0,36 

1.25 0.77 

0.75 0.59 

0.58 0,69 

0.50 1.06 

O,b6 0.30 

-2.B4 -2.84 

3.81 1,07 

6.05 3.91 

0.0 0,0 

4.50 4.50 

4.DO 4.50 

13.93 -24.90 

85.95 53.39 

1.34 1.34 

1,54 0,98 

1.22 0.65 

1.63 0.52 

1,23 1.23 

0.15 -0.27 

1.15 0.73 

-2.12 -2.12 

2.84 0,80 

1.•8 0.87 

ALPHA LE. 30 DEGREES 

67.00 69.00 

2.40 0.84 

14.40 4.11 

2.54 .36 

0.56 0.61 

0.17 0.29 

0.65 0.70 

-0.65 -2.01 

13.3a 6.70 

14.03 8.71 

0.0 0.0 

4.20 4.50 

4.20 4.50 

i61.06 58.16 

964.68 2•3.55 

1,26 1.34 

3.66 2.I• 

8.75 3.•5 

II.SR 5,36 

1.03 1.23 

1.91 0.63 

2.91 1.63 

-0.52 -I.50 

I0.62 5.00 

3.34 1.q4 
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TABLE 7• 

DOWNWIND ANALYSIS, ALL SITES, 3O .LT. 

DATA POINTS 

AVG DEVATION 

AVG SQND OEV 

PPOBLE ERROR 

% CORN COEF 

A. 

B• O8=AeP÷B 

MINIMUM DEV 

MAXIMUM DEV 

DEVATN •NGE 

MINIMUM ORS 

MAXIMUM OBS 

08SATN PANGE 

SUM DEVATION 

SUM SQRO DFV 

•VG OBSATION 

AVG PREDTION 

VAN DEVATION 

VAN PREDTION 

VAN OBSRVATN 

AVG D/AVG OB 

AVG P/AVG OB 

MIN D/AVG 08 

MAX D/AVG OB 

NNG D/RNG OB 

90,00 90,00 

-0.25 -0.37 

1,43 1,39 

0,80 0.79 

0.39 0,47 

0,87 1.06 

0.39 0.31 

-4.11 -4.71 

1.41 I•41 

6,12 6.12 

0.0 0.0 

6.60 6.50 

6.50 6.50 

-22.93 -33.02 

128.•9 124.86 

1,30 1.30 

1.05 0.94 

1.38 1.27 

0.33 0.32 

1.6• 1.6• 

-0.20 -0.28 

0,•0 0.72 

-3.62 -3.62 

1.08 1.08 

0.94 0.94 

ALPHA .LE. 

72.00 

0.47 

I.II 

0.71 

0.46 

0.50 

0.31 

-3.03 

2.12 

5.15 

0,0 

4.50 

4.50 

33.61 

79.99 

I.OS 

1,55 

0.91 

0•79 

0,43 

1.43 

-2.80 

.96 

I.• 

60 DEGREES 

90.00 

1.09 

14.43 

2.54 

0.21 

0.07 

1.13 

-3, •1 

20.05 

23.86 

0.0 

6,50 

6,50 

°30 

2.39 

13.40 

3• 72 

1.62 

0.83 

1.83 

-2,93 

15,•O 

3.67 
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ANAL YSI•. 

•IAii!!i •i 

DATA POINTS 

AVG OEV•TION 

AV6 %(,}•0 DEV 

PPOBLE E•OP 

% EOPR COEF 

A, 

M•NIMUM DEV 

•4AX •MUM 

OFVATN 

SL;N3 &9•O OEV 

AVG OBSAT •ON 

AVG PREDT•ON 

VA• DEVATION 

V•P PREDTION 

VAR ORSRVATN 

•VG D/AVG OR 

AVG P/AVG OB 

•IN D/AVG OR 

•AX O/AVG OB 

PNG D/RNG OR 

T•BLE 73 

ALL SITES, 60 .LT. ALPHA .LF. 90 DEGREES 

qS.uo 95.00 86.00 95,00 

-0,50 -0.60 -0.30 -0,I0 

1.17 1.23 O.g9 2°64 

0./3 0.74 0.6? 1,09 

0,39 0.42 0.48 0.27 

0.70 0.•9 0.65 O.IH 

0.09 0.66 0.59 0.96 

-4.43 -4.43 -3.94 -4,36 

1.00 0.83 2.17 7.80 

5,43 5.26 6.11 12.16 

0.0 0.0 0.0 0.o 

6.40 5.40 5.40 

5.40 5.•0 5.40 5.40 

-47.di -57.20 25.41 -19.43 

111.35 116.45 a5.!9 d50.90 

1.14 l.la 1.13 1.14 

0.64 O.5a 0.84 O.qR 

0.93 0.87 0.91 2.64 

O,J2 0.23 0.58 2.47 

1.06 1.06 l.Oq 

-O.a4 -0.53 -0.26 -0.14 

0.56 0.47 0.74 

-3.•9 -3.89 -3.48 -3.83 

0.88 0.73 1.91 6.8% 

1.01 0.97 1.13 
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DOWNWIND ANALYSIS, 

DATA POTNTS 

4VG DEVATION 

4VG SQPD DEV 

PROBLE ERROR 

•, CORR COEF 

H, OB=A*P÷R 

MINIMUM DEV 

MAXIMUM DEV 

f)EVATN •ANGE 

MINIMUM 

MAXIMUM O•S 

OBSATN RANGE 

SUM DEVATION 

SUM SQRD DEV 

AVG OBSATTON 

AVG PPEDTION 

VAR DEVATION 

VAR PREDTION 

VAR ORSRV•TN 

AVG D/AVG OB 

AVG P/AVG OB 

MIN D/AVG OB 

MAX D/AVG OB 

RNG D/RNG OB 

13.00 

-I 

4.60 

1.44 

0.88 

3.25 

-0.80 

-4.71 

0.16 

O.U 

6.50 

6.50 

-20.05 

59.85 

2.58 

1.0•, 

?.41 

0.29 

4.02 

-0.00 

0.•0 

-I 

0.06 

0.75 

TABLE 

ALL -% I TES, 

_v A_2P 

TURNER CL4SS A 

4.00 

2.27 

5.36 

1.55 

0.84 

0.76 

-1.50 

1.86 

3.01 

1.15 

0.0 

1.80 

1.80 

9.09 

71.43 

0.95 

3.22 

0.26 

0.87 

0.71 

2.39 

3.39 

1.96 

3.17 

0,64 

13.00 

0.13 

1.33 

0.77 

0.84 

0,31 

-2.45 

2.18 

4.63 

0.0 

6.50 

6.5n 

•.5• 

?.71 

I.•3 

3.82 

4.02 

0.0• 

1.05 

-0.95 

0.84 

0.71 
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TABLE 75 

DOWNWIND ANALYSIS, ALL SITES, PASQUILL CLASS A 

S__T A__T • S_.[.I C • • A-.! T • {AL 
OATA POINTS 25.00 

AVG DEVATION -I,11 

AVG SORD DEV 2,89 

PROBLE ERRO# 1,14 

% CORN COEF 0,81 

A• O•=A•P*B 2,49 

•' OB=A•P+B 0,01 

MINIMUM DEV -4.71 

MAXIMUM DEV 1,03 

DEVATN RANGE 

MINIMUM OBS 0,0 

MAXIMUM 08S 6,50 

08SATN RANGE 6,50 

SUM DEVATION -27,81 

SUM SQRD DEV 72.35 

AVG 08SATION 1.86 

AVG PREDTION 0.74 

VAN DEVATION 1.73 

VAN PREDTION 0.32 

VAN O•S•VATN 2°99 

AVG D/AVG OR -0.60 

AVG P/AVG OB 0.40 

MIN D/AVG OB -2.54 

MAX D/AVG OB 0,55 

#NG D/RNG OB 0,88 
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DOWNWIND ANALYSIS, 

DATA POINTS 

AVG DEVATION 

AVG SQPD DEV 

PROBLE ERROR 

% CO#R COEF 

R• OB=A•P+B 

MINIMUM DEV 

MAXIMUM DEV 

DEVATN RANGE 

MINIMUM ORS 

•AXIMUM 08S 

OBSATN R•NGE 

SUM DEVAT!ON 

SUM SQRD DEV 

AVG OBSATION 

AVG PREDTION 

VAR DEVATION 

YAP PREDTION 

VAR OBSRVATN 

AVG D/AVG 08 

AVG P/AVG OB 

MIN D/AVG OB 

MAX D/AVG OR 

RNG D/RNG 08 

70.00 

-0.54 

1.52 

0.•3 

0.47 

0.79 

0.70 

-4.43 

lo•l 

5.84 

0,0 

•.•0 

4,60 

-37,46 

I06,21 

1.33 

0.80 

1.25 

O.b5 

1.57 

-0.•0 

0.60 

-3.32 

1.06 

1.27 

TABLE 76 

ALL SITES, TURNER CLASS 

53.00 70.00 

-0.08 1,23 

1.53 21.18 

0.83 3.08 

0.48 0.25 

0.48 0.07 

0.71 1.16 

-3.94 -4.36 

2,44 20,05 

6.38 24.41 

0.0 0.0 

4.60 4.60 

4,60 4.60 

81,14 1•82.33 

1.28 1.33 

1.20 2.56 

1.55 19,96 

1.52 21.33 

1.49 1,57 

-0.06 0.92 

0.94 1.92 

-3.07 -3.27 

l.gn 15.04 

1,39 5,3| 
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TABLE 77 

DOWNWIND ANALYSIS, ALL SITES, PASQUILL CLASS 

DATA POINTS 154.00 

AVG DEVATION -0.57 

AVG SQRD DEV 1.24 

PROBLE ERROR 0,75 

% CORR COEF 0,52 

A, 08:A*P÷B 0.96 

B' OB:A*P÷B 0,60 

MINIMUM DEV -4.43 

MAXIMUM DEV 1.41 

DEVATN RANGE 5.84 

MINIMUM ORS 0,0 

MAXIMUM OBS 5,40 

OBSATN RANGE 5,40 

SUM DEVATION -R•,22 

SUM SQRD DEV 191,56 

AVG OBSATION 1,30 

AVG PREDTION 0.73 

VAR DEVATION 0,92 

VAR PREDTION 0,38 

VAR OBSRVATN 1,27 

AVG D/AVG OB -0,44 

AVG P/AVG OR 0,56 

MIN D/AVG OB -3,40 

MAX D/AVG OB 1,08 

RNG D/RNG OB 1,08 
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DOWNWIND ANALYSIS, 

52A! IM..I .¢.5. 

D•TA POINTS 

AVG DEVATION 

AVG 5Q•D DEV 

P•OBLE E•OR 

• CORR COEF 

A• 08=A*P÷B 

n• 

NA×I•UM DEV 

DEVATN RANGE 

•INI•U• 

•AXI•UH OBS 

08SATN 

SU• DEV•TION 

S!,•e SQRD DEV 

AVG PREOTION 

VAR OEVATION 

VAR PREOTION 

VAR O8$PVATN 

AVG O/AVG OB 

AVG P/AV• 08 

•IN D/AVG 08 

MAX D/AVG 08 

RNG O/•NG 08 

TABLE 78 

ALL SITES, TURNER CLASS C 

VAT • •AL •..• 

•.oo 43.00 •6.00 

-o.zz 0.43 -0.24 

0.49 1.95 o.•o 

0.47 0.94 0.60 

o.a• o.s4 0.3s 

0.•4 0.• 0.43 

0,45 0.69 0.•4 

.07 4.64 

3,21 6.39 3.99 

0.0 0,0 0.0 

4,20 4.•0 4,•0 

4.•0 4.20 4,?0 

-9,9b IR,43 -lO.g4 

22.49 a3.Tg 36,71 

1.12 1.13 1.12 

0.91 1,56 0.89 

0.45 1,81 0.76 

0.48 •.56 0.5• 

0.69 0.71 

-0,19 0.3a -0.21 

-I.90 -I.5• 

0.95 4.10 1.70 

O,Z6 1,52 0.95 
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TABLE 79 

DOWNWIND ANALYSIS, ALL SITES, PASOUILL CLASh C 

TS_T.•_[15._Tj• VA__T • •AL 
DATA POINTS 46,00 

AVG DEVATION -0.08 

AVG SQRD DEV 0.41 

PROBLE ERROR 0.43 

% CORN COEF 0.66 

A, O8=A*P÷B 0.76 

B, OB=A*P÷B 0.29 

MINIMUM {)FV 

MAXIMUM OEV 1.07 

DEVATN RANGE 2.69 

MINIMUM ORS 0.0 

MAXIMUM ORS 4,20 

ORSATN RANGE 4,20 

£UM DEVAT!ON -3.87 

SUM $OPD DEV 18.96 

AVG OBSATION 0.94 

AVG PPEDTION 0.85 

VAR DEVATION 0.41 

V•R PREDTION 0.52 

VAP OBSRVATN 0.68 

AVG D/AVG OB -0.09 

AVG P/AVG 08 0.91 

•IN D!AVG OB -1.73 

MAX D/AVG OB 1.14 

RNG D/RNG OR 0.64 
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TABLE 80 

DOWNWIND ANALYSIS, ALL SITES, TURNER CLASS D 

DATA POINTS 

AVG DEVATION 

AVG SQRD DEV 

PROBLE ERROR 

• CORR COEF 

A, OB=A*P÷B 

B, O8=A*P÷B 

MINIMUM DEV 

MAXIMUM DEV 

DEVATN RANGE 

MINIMUM ORS 

MAXIMUM ORS 

OBSATN RANGE 

SUM DEVATION 

SUM SQRD DEV 

AVG O•SATION 

AVG PREDTION 

VAR DEVATION 

VAP PREDTION 

VAR OBSRVATN 

AVG D/AVG OB 

AVG P/AVG OB 

MIN D/AVG OB 

MAX D/AVG OB 

RNG D/RNG OB 

125.00 125.00 

0.09 1,17 

1,10 7,55 

0,70 

0,•5 0,43 

0.42 0.15 

0.61 0.77 

-4,07 -3.03 

3,a11 13,3F• 

7.88 16.41 

0,0 0.0 

5.40 5,aO 

5.'*0 5.40 

10.65 146.14 

137.a3 943.49 

1,11 1,11 

1,20 2,28 

1.10 6,23 

1,06 7.5/ 

0,93 0,93 

0.08 1.05 

1.08 2.05 

-3.65 -2.72 

3,42 12.01 

1,46 3,04 

125.00 

0.51 

2.37 

1.03 

0.38 

0,24 

0.72 

-3,81 

6,70 

10.51 

0.0 

5,40 

5.40 

63,85 

296.40 

1.11 

1.63 

•.13 

•.33 

O.q3 

0.46 

1.46 

-3.4• 

6.01 
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OOWNWIND ANALYSIS, 

DATA POINTS 

AVG DEVATION 

•VG SORD r)EV 

R, 

•INIMUM DEV 

MAXIMUM DEV 

DFVATN P•NGE 

MINIMUM ORS 

•AXIMU• O•S 

AVG PPEDT•ON 

VAR DEVATION 

VA• 

VAR O•S•V•TN 

AVC, O/AV60B 

AVG P/AVG OB 

MIN D/AVG OB 

MA• D/•VG OB 

RNG D/RNG OR 

TABLE 81 

ALL SITES, PASQUILL CLAS• D 

29,00 

0.16 

0,41 

0,•3 

0,62 

1.48 

-0.71 

-1.9• 

I.•3 

3.15 

0.0 

3.20 

3.20 

4,7• 

11.84 

0.97 

1.13 

0.39 

0.I0 

0.60 

0.17 

1.17 

-1.99 

1.27 

0.98 
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TABLE H2 

DOWNWIND ANALYSIS, ALL SITES, 

DATA POINTS 

AVG UEVATION 

AVG SQRD DEV 

P•OBLE E•O• 

• COR• COEF 

A, 

MINIMUM DEV 

MAXIMUM OEV 

{)EVATN RANGE 

•INIMUM O•S 

I,IAXIMUM 

C)BSATN RANGE 

SUM DEVATION 

AVG O•SATIO• 

AVG PREDTION 

YAP DEVATION 

YAP PREDTION 

VAR OHSPVATN 

AVG i)/AVG 08 

AVG P/AVG OB 

MIN D/AVG OB 

HAX O/AVG OB 

TU•ER CLASS PASQUILL CLASS 

i17.00 117.00 91.00 117.00 

-0,43 -0.43 0.35 O.Sl 

l.bl 1.51 1.82 13.02 

0.82 0.82 0.91 2.42 

0.48 0.48 0.49 0.27 

0,91 0,91 0.37 0.I0 

0.92 0.52 0.66 1.22 

-4.71 -4.71 -3.94 -4,36 

1.41 1,41 4.64 20.05 

6.12 6.12 8.58 24,41 

O.O 0.0 0.0 0.0 

6,bO 6.50 4.bO 6.50 

6.50 O.bO 4.60 6.50 

-49.92 -49.9• 31.71 94.19 

176.•9 17h,•q 16h.03 1522.•9 

1.44 1,44 1.2• 1.44 

1.02 1,02 1.60 2.2S 

1.34 1.34 1.72 12.4• 

0.48 0.48 2.06 13.3• 

1.73 1.73 1.17 I.•3 

-0,30 -0,30 0.2• 0.%6 

0.?0 0.70 1.28 

-3,27 -3.27 -3,15 -3,02 

0,98 0,98 3.71 13,91 

0.94 0.94 1.87 3.76 
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TABLE 83 

SITES, TURNER .NE. PASQUILL CLASS 

137.00 137.00 134,00 137,00 

-0.05 -0.48 1.03 0.34 

],09 0.80 •o19 2.26 

0,70 0,62 1.80 1.01 

0.44 0.53 0.41 0.39 

0,40 1.07 0.14 0.24 

0.07 0.43 0.79 0.75 

-4.,07 -4o09 -3.03 -3.81 

3,•I 1.03 13.38 6.70 

7.•8 5.12 16.41 10.51 

0.0 0.0 0.0 0.0 

5°40 5.40 5.40 5.40 

5.40 5.40 5.40 5.40 

-6o•9 -65.20 137.55 46.20 

149.10 117.81 963.8? 309.77 

1.09 1.09 ].OQ 1.09 

1,04 0.61 2,]P 1.43 

1•09 0,64 6.19 2,16 

|.08 0.22 7.40 

0.• 0.89 0.90 0.89 

-O.O5 -0.44 0.94 0.31 

0.95 0.56 1.94 1.3l 

-3.74 -3.76 -2.78 -3,50 

3.50 0•95 12.26 6.15 

i.46 0.95 3.04 1.95 
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TABLE 84 

DOWNWIND ANALYSIS, ALL SITES, TURNER CLASS 

STAT.,L$..!.•.C.•.• 

DATA POINTS 

AVG DEVATION 

AVG SQRD DEV 

PROBLE ERROR 

% CORR COEF 

A, OB=A*P÷B 

B, OB:A*P÷B 

MINIMUM DEV 

MAXIMUM DEV 

DEVATN RANGE 

MINIMUM OBS 

MAXIMUM OBS 

OBSATN RANGE 

SUM DEVATION 

SUM SQRD DEV 

AVG OBSATION 

AVG PREDTION 

VAR DEVATION 

VAR PREDTION 

VAR OBSRVATN 

AVG D/AVG OB 

AVG P/AVG OB 

MIN D/AVG OB 

MAX D/AVG OB 

RNG D/RNG OB 

• v_•E 

225.00 

0.75 

5.02 

1.50 

0.39 

0.17 

0.83 

-3.94 

13.38 

17,37_ 

0.0 

5.40 

5.40 

169,26 

129.84 

,91 

5.28 

l.Ol 

0.65 

1.65 

-3.41 

II.58 

3.21 

254.00 

0.55 

7.22 

1.80 

0.31 

0.13 

1.02 

-4.36 

20.05 

24.41 

0.0 

6.50 

6.50 

140.39 

|832.75 

1.25 

I.SO 

6.94 

7.60 

1.30 

0.44 

1.44 

-3,48 

16,02 

3.76 
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TABLE 85 

DOWNWIND ANALYSIS, ALL SITES, 

TS.Z_A•LILI g..% 

DATA POINTS 

AVG DEVATION 

AVG SQRD DEV 

PRORLE ERROR 

% CORR COEF 

B, OB=A•P÷B 

MINIMUM DEV 

MAXIMUM DEV 

DEVATN RANGE 

MINIMUM O-BS 

MAXIMUM OBS 

OBSATN RANGE 

SUM DEVATION 

SUM SQRD DEV 

AVG OBSATION 

AVG PREDTION 

VAR DEVATION 

VAR PREDTION 

VAR OBSRVATN 

AVG D/AVG OB 

AVG P/AVG OB 

MIN D/AVG OB 

MAX D/AVG OB 

RNG D/RNG OB 

PASQUILL CLASS 

225.00 

0.65 

3.'/I 

0.39 

0.20 

0.79 

-3.94 

0.18 

13.17 

0.0 

5.40 

5.40 

834.24 

1,16 

Io81 

3.30 

3,84 

1.01 

0.56 

1.56 

-3,41 

7.95 

2,43 

254.00 

0.24 

6.41 

1.70 

0.31 

0.13 

1.05 

-4.36 

?0.05 

24,41 

0.0 

6.50 

6.50 

61,60 

1626.90 

1,49 

6.37 

6,91 

1.30 

0,19 

1.19 

-3.48 

16,02 

3.76 
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DOWNWIND ANAL#SIS, 

DATA POINTS 

AVG DEVATION 

AVG SQRD DEV 

PhOBLE ERROR 

% CORR COEF 

A, OB:A*P÷B 

R, OB=A*P÷B 

MINIMUM DEV 

MAXIMUM DEV 

DEVATN RANGE 

MINIMUM OBS 

MAXIMUM ORS 

OBSATN RANGE 

SUM {)EVATION 

SUM SQRD DEV 

AVG OBSATION 

AVG PREDIION 

VAR DEVATION 

VAR PREDTION 

VAR 08SRVATN 

AVG D/AVG OB 

AVG P/AVG OB 

MIN D/AVG OB 

MAX D/AVG OB 

RNG D/RNG OR 

TABLE 86 

ALL SITES, RECEPTOR DISTANCE .LE. 

130.00 130.00 113.00 

-0.50 -0.76 0.91 

2.13 .97 8.34 

"0,98 0.94 

0.30 0.36 0.28 

0.35 0.67 O. I I 

,39 I 13 1.43 

-4.71 -4.71 -3.94 

3.81 1.41 13.38 

8.52 6.12 17,32 

0.0 0.0 0.0 

6,50 6,50 5,40 

6,50 6,50 5,40 

-64 36 -'99 22 103 3 

276.64 255,77 942.80 

.•6 I .86 71 

1.37 1.10 2.62 

.90 .40 7.58 

I 14 0,46 

1.55 1,55 1.18 

-0.i•7 -0.41 0.53 

0.73 0.59 1.53 

-2.53 -2.53 -2.30 

2,05 0,76 

1.31 0.94 3.21 

100 FEET 

130.00 

0.49 

10.85 

2.21 

0.30 

0.II 

1.61 

-4,36 

20.05 

0.0 

6.50 

6.50 

64.07 

1410,47 

1.86 

2.35 

10,69 

11.65 

1.55 

0,26 

-?_.34 

lO.TS 

3,76 
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DOWNWIND ANALYSIS, ALL 

DATA POINTS 

AVG DEVATION 

AVG SQRD DEV 

PROBLE ERROR 

% COPR COEF 

A• OB:A•P÷B 

HINIMUM 

•AXI•IJM DEV 

DEVATN •ANGE 

M•NIMUM OBS 

MA×IMUM O•S 

OBS•TN R•NGE 

•UM •V•T•ON 

SUM SQ•D DEV 

AVG OBSAT•ON 

AVG PREDT•ON 

VAR D•V•T•ON 

VA• PREDT•ON 

VAR OBSRVATN 

AVG D/•VG OB 

AVG P/AVG OB 

M•N D/•V60B 

m•G D/RNG OB 

TABLE 87 

SITES, RECEPTOR DISTANCE .GT. 100 FEET 

v A_..L V•_P C•L EPA 

124.00 12•.00 112.00 

0.06 -0.13 0.50 0.6P_ 

0.•,0 0.31 •.67 3.41 

0.42 0.38 0.87 I 

0.13 0.16 0.25 -o.oz 

0.15 o.2e o.lo -o.oi 

o.5• 0.4o o.4B 0.62 

-I.•'I -1.71 -i.•o -1.6o 

!,74 1.34 6,02 12,26 

3,45 3,05 7,21 13,86 

o.o o.o o.o o.o 

2.,,o 2.+o 2.4o 2.4o 

2.,+o 2.•+o 2.4o 2.4o 

7.55 -15,90 66,13 76,32 

40.35 38.93 187.05 

O.Ol o.61 o.5o o.61 

0,67 0.48 1,18 1.23 

0,#0 0,30 1,33 3,05 

0,21 O, 10 ,30 ?_,77 

0.2.5 0,25 0,22 0,25 

O, I0 -0,21 0,99 i ,00 

I0 0.79 ,99 2,00 

-2.79 -2.79 -2.00 -2.61 

•o8,+ 2. i9 I0.14 20.00 

Io•+4 1.27 3,00 5,77 
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DOWNWIND ANALYSIS, 

TABLE 88 

ALL SITES, •ECEPTOR HEIGmT 5 FEET 

DATA POINTS 

AVG DEVATION 

AVG SQRD DEV 

P•OBLE ERROR 

• CORR COEF 

A, OB=A*P÷B 

B, OB=A*P÷B 

MINIMUM DEV 

MAXIMUM DEV 

DEVATN RANGE 

NINIMUM OB5 

MAXIMUM OBS 

OBSATN RANGE 

SUM DEVATION 

SUM SQRO DEV 

AVG OBSATION 

AVG PREDTION 

VAR DEVATION 

VAR PREDTION 

VAR OBSRVATN 

AVG D/AVG OB 

AVG P/AVG OB 

MIN D/AVG OB 

MAX D/AVG OB 

#NG D/RNG OB 

V A___!T _V...,.A• CAL 

207.00 Z07.00 1a4.00 207.00 

-0.03 -0.27 0.84 0.73 

0.76 0.62 4.46 6.48 

0.59 0.53 1.42 1.71 

0.53 o.62 0.4.6 o.35 

0.59 1.oo o.18 o.13 

O. 4,4, 0.27 0.63 0.80 

-3.44 -3,44 -2.03 -2.3R 

3.t•l 1,4.1 13.38 20.05 

o.o o.o o.o o.o 

5.4.0 5.4.0 5.40 5.4.0 

5.4.0 5.40 5.40 5.40 

-7.02 -55.6• 154.85 151.o7 

157.84 128.34 820.88, 134.0.51 

1.02 1.02 0.95 1.02 

0.99 0.75 1,80 1.75 

0.77 0.55 3.77 5.97 

0.71 0,34. 4.77 6.81 

0.90 0.90 0.?1 0.90 

-o.o3 -o.•6 o.aa o.71 

0,97 0,74. 1.88 1.71 

-3.36 -3.36 -2.13 -2.33 

3.73 1.38 14.03 19.60 

1.34 0.90 2.85 4.15 
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TABLE 89 

A.L SITES• RECEPTO• MEIGMT I0 FEET 

34ooo 28.00 3,.00 

-0.81 1,37 0,60 

2,05 •,85 11.78 

0,96 1.99 

0.52 0.49 0.40 

!o19 0.16 0o15 

0•57 1.26 1.70 

-4•7! -0.91 -2,45 

}.07 10.36 16.55 

%.78 !1.27 19.00 

0•0 0.0 0,0 

6•50 4•20 6.50 

6•50 4.20 6.50 

-27o7i 38'.25 20.25 

69.73 247.86 400°40 

2,10 ]®77 2.10 

I. 3.14 2 70 

I•43 7,24 11.77 

0,37 9,2• 14.00 

i,9• 1,05 1.93 

-0•39 0,77 0.28 

-2.24 -0,51 -i.17 

0.51 5.84 7.87 
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TABLE 

OOWNWIND ANALYSIS, ALL SITES, 

DaTA POINTS 

•VG DEVATION 

AVG SQRD DEV 

P•OBLE E•O• 

• CO• COEF 

B. OR=A•P÷R 

MINIMUM OEV 

MAXIMUM DEV 

OEVATN PANGF 

MINIMUM 

MAXIMUM 0•$ 

OBSATN RANGE 

SUM OEVATION 

SUM SQRD OEV 

AVG OBSATION 

•VG PREDTION 

VA• DEVA•I()N 

VAR PRED•ION 

VA• OBSRVATN 

AVG D/AVG OB 

•VG P/AVG OB 

MIN D/AYG OB 

MAX D/AVG OB 

•NG D/•NG OB 

RECEPTO• HEIGuT 45 FEET 

•A..IT 

13.00 •3.00 ]3.00 13.00 

-Z.44 -2.44 -1.83 

7.e2 7.43 4.70 7.07 

I .•2 .83 ] .45 .78 

0.3• 0.3• 0.38 0.•0 

5,30 5°?7 ].6• 3,30 

-4.•3 -•.•3 -3.ga -•.36 

-0.•2 -0.61 -0.06 -0.•8 

3.•i 3.82 3.88 3.•8 

o.•o o.so o.•o o.so 

4.60 4,60 4,60 4.60 

3.•0 3.80 3.80 3.80 

-31.76 -31.77 -23.84 -30.93 

96,45 96,64 61.11 91.85 

2.07 •.67 ?.67 •.67 

0.23 0.23 0.84 

1.57 1.58 1.45 1.5• 

0.01 0.01 O.Oq 0.02 

1,66 1,66 1,66 1.66 

-0.92 -0.9• -0.69 

0.08 0.08 0.31 0.1• 

-1.66 -1.66 -1.48 -1.63 

-0.23 -0.23 -0.02 -0.18 

1,00 1,01 1,02 1,02 
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TABLE 91 

DOWNWIND ANALYSIS, ALL SITES, 

DATA POINTS 

AVG DEVATION 

AVG SORD DEV 

PROBLE ERROR 

% CORR COEF 

A, OB=A*P÷B 

B, OB=A•P÷B 

MINIMUM DEV 

MAXIMUM DEV 

DEVATN RANGE 

MINIMUM OBS 

MAXIMUM OBS 

OBSATN RANGE 

SUM DEVATION 

SUM SQRD DEV 

AVG OBSATION 

AVG PREDTION 

VAR DEVATION 

VAR PREDTION 

VAR OBSRVATN 

AVG D/AVG OB 

AVG P/AVG OB 

MIN D/AVG OR 

MAX D/AVG OB 

RNG D/RNG OB 

214.00 214.00 

-0.03 -0.30 

0.97 0.83 

0.66 0.61 

0.54 0.66 

0.09 1.24 

0.40 0,09 

-4.71 -4.71 

3,81 1.41 

8,52 6,12 

0.0 0.0 

6.bO 6.50 

6,50 6,50 

-5,95 -64,70 

208,20 177,85 

1,22 1,22 

1,19 0.92 

0.98 0.74 

0,78 0,36 

1.27 1.27 

-0.02 -0.25 

0,98 0,75 

-3,86 -3.86 

3,13 1.16 

1.31 0.94 

AT GRADE 

185.00 

1.12 

5.70 

1.60 

0,50 

0.20 

0.66 

-1.61 

13.38 

14,99 

0.0 

5.40 

5.40 

•07.76 

1054.18 

I.I0 

•.2• 

4.46 

5.86 

0.90 

1.02 

2.02 

-I,47 

12.20 

2.78 

214.00 

0.89 

8.03 

1.90 

0,37 

0.14 

0.92 

-2,45 

20.05 

22.50 

0.0 

6,50 

6.50 

190,72 

1718.71 

1.22 

2.11 

7.27 

8.43 

1.27 

0.73 

1.73 

-2.01 

16.45 

3,46 
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TABLE 92 

DOWNWIND ANALYSIS, ALL SITES, 

DATA POINTS 

AVG DEVATION 

AVG SQRD DEV 

PROBLE ERROR 

% CORR COEF 

A, OB=A•P÷B 

B, OB=A•P÷R 

MINIMUM DEV 

MAXIMUM DEV 

DEVATN RANGE 

MINIMUM OBS 

MAXIMUM ORS 

OBSATN RANGE 

SUM DEVATION 

SUM SQRD DEV 

AVG OBSATION 

AVG PREDTION 

VAR DEVATION 

VAR PREDTION 

VAR OBSRVATN 

AVG D/AVG OB 

AVG P/AVG OB 

MIN D/AVG OB 

MAX D/AVG OB 

RNG D/RNG OB 

ELEVATED 

40.00 40.00 40.00 40.00 

-1.27 -1,26 -0,96 -1,26 

2.94 2.92 1.89 2.85 

.1,15 1,15 0,92 1,13 

0,62 0,63 0,75 0,59 

9,b2 10.45 2,84 5.39 

-0.04 -0,•9 0.II 0,53 

-4.•3 -4,43 -3.94 -4.36 

0.13 0,]4 0,•5 0,15 

4,56 4.57 4.19 4.51 

0.0 0.0 0.0 0.0 

4.60 4.60 4.60 4.60 

4.60 4,60 4,60 4.60 

-50.86 -50,4• -38,50 -50,33 

117,79 116.85 75,67 I14,05 

1.•2 1,42 1,42 1,42 

0,15 0.16 0.46 0,17 

1.36 1,37 0.99 1.30 

0.01 0.01 0.10 0.02 

I.•7 1.47 1.47 1,47 

-0.•9 -0.88 -0.68 -0.88 

0,II 0.12 0.32 0,I• 

-3.11 -3.11 -?.76 -3.06 

0.09 0,I0 0,18 0.II 

0.99 0.99 0,91 0,98 
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AIRPORT VS. ROADSIDE WINDSPEEDS 

During the validation phase of the AIRPOL study, roadside meteorological conditions 
were observed for later use as inputs to the prediction models. Since the observed 
•adside windspeeds appeared to be significantly lower than those expected based on 
historical airport weather data, an analysis was made comparing observed roadside 
windspeeds with available airport windspeeds. The data base used for this analysis is 
detailed in Table 93. Table 94 illustrates the results of a least-squares analysis of the 
data in Table 93 under the hypothesis that the roadside windspeed equals zero when the 
airport windspeed equals zero. Figure 6 illustrates the fit of the regression equation 
and the data points shown in Table 94. 

Site 

1B 

1G 

1H 

2A 

o B 

3B 

3C 

5A 

5B 

5C 

5D 

5E 

5F 

5G 

5H 

TA BLE 93 

Airport/Roadside Windspeed Data 

Date 

6/14-/73 

6/15/73 

11/1/73 

11/2/73 

7/3/73 

7/3/73 

7/17/73 

7/18/73 

7/18/73 

1/30/74 

1/30/74 

1/31/74 

1/31/74 

3/6/74 

3/6/74 

3/7/74. 

3/7/74 

Hour 

1705 1805 

0745 0845 

1552 1652 

0750 0850 

0730 0830 

1115 1215 

1615 1715 

0715 0815 

1100- 1200 

1535 1635 

1635 1735 

0830 0930 

0930 1030 

1545 1645 

1645 1745 

0735 0835 

0835 0935 

Airport Windspeed 

12.0 

3.5 

16.0 

8.0 

6.9 

12.0 

6.3 

4.0 

6.3 

8.6 

4.6 

13.0 

10.0 

12.0 

8.6 

3.5 

5.8 

Roadside Windspeed 

5.6 

1.3 

9.0 

0.6 

4.2 

6.9 

2.9 

1.3 

4.6 

1.2 

0.6 

5.6 

5.0 

2.7 

2.3 

1.6 

2.0 

184 



:3.. 

Z 

+eeeeeeeeee 

,• II 

eee•eeeeee• 

ee•eeeee•O•eee 

-185- 



Md• •sp•ds puy• •pTsp•oN p•m•sqo •a 

oo 
• 0 

0 

> .• 

•c• o o 

-186- 



CA LAIl• PI•OGRAM LISTING 

This section contains a listing of the program CALAIR and its nine associated subprograms, SAMPL1, SAMPL2, XWIND, XCON, PWIND, PCON, PWA, SIGlVIAY, 
and SIGMAZ, as compiled under an IBM FORTRAN IV, G-level compiler and 
implemented for the AII•POL study on Virginia's Department of Highways and 
Transportation IBM 370/158 computer running under OS release MFT 21.7 with 
Hasp H and 1 megabyte of core. 
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FORTRAN IV G LEVEL MAIN DATE 75245 

0001 
0002 
0003 
O004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 

MAIN CALLING PqOGR•M 
DATA SET ENG069 AT LEVEL 001 AS OF 03/02/73 
PUNCH Z 1•J CARD COLUMN FOR CROSS WINU CALCULAIION 
PUNCH P IN CArD COLUMN ? FOR PARALLEL WIND CALCULATION 
PUNCH BOTH COLUMNS FOR 90TH CALCULATIO•S 

INTEGER MESS(I@) 
DATA K•D,SPC.X,P /5, 

lO0 FORNAT{2AI,BX•I7A4,A2) 
150 
200 FORNAT IIOX.'XWIND CONTROL PARAMETER IS NOT EQUAL 
300 FORMAT IIOX.•PWIND CONTROL PARAMETER IS NOT EQUAL P•) 

CONTINUE 
•EAD (KRD,IOO,END:IO) XWND,PARWND•MESS 
WRITEI6,150) MESS 
IF {XWND.NE.XoAND.XWND.•E.$PC) WPITE{6,200} 
IF (PARWND.NE.P.a•D.PA•WND.NE.$PC} WRITE(6.300) 
IF (XW•D.EQ.X) CmLL S•MPL. 
IF •PARW•D°EQ.P• CaLL SaMPL2 
GO TO 

I0 CONTINUE 
STO• 
END 

I0129114 

O00U3 
00004 



FORTRAN IV G LEVEL 

0001 

SAMPLI DATE 75245 

0002 
0003 
0004 

0005 
0006 

0007 
0008 
0009 
0010 
0011 
0012 

0013 
0014 
0015 
0016 
0017 

0018 
0019 

SUBROUTINE SAMPLI 
C 
C THE FOLLOWING IS A SAMPLE PROGRAM FOR CALLIN• XWIND: 
C 

INTEGER CLAS 
REAL MW 
DATA KRD/5/ 

C 

10/29/14 

00005 
00006 
00007 
00008 
00009 
00010 

WRITE(6,80) 
80 FORMAT( III, MODEL POLLUTION CONCENTRATION, 

2 /' CALCULATION FOR CROSS WINDS, 
READ (KRD,400) VPH•EF,U,PHI,H,Z,D,CLAS•MW 

400 FORMAT (FIO.O,6FS.0•I?,4Fg.0} 
WPITE(6,90) 

90 FORMAT( /// 4X,,INPUT PARAMETERS:') 
WRITE(6,100) VPH,EF,U,PHI,H,Z,D,CLAS,MW 

I00 FORMAT( /, VPH =',FI0o2,, VEMICLES/HR, 
2 /' EF :',FIO.2,' GRAMS/MILE 
3 /' U :',F|O.2,' MILES/HR 
4 I' PHI :',FIO.2,' DEGREES 
5 /' H =',FIO.2,' FEET 
6 I' Z =',FIO.2,' FEET 
7 /' O :'•FIO.2,' FEET 
8 /' CLAS =',17,3X,' (I-6 A-F) 
9 /' MW :'•FIO.2,' (UNITLESS} 
CALL XWIND(VPH,EF,U,PHI,H,/,D,CLAS,MW,PPM,CMIX,PPMX) 
WRITE(6•300) 

300 FORMAT( // aXe'POLLUTION CONCENTRATIONS:') 
WRITE(6,200} PPM,CMIX,PPMX 

00011 
00012 
00013 
00014 

00024 
00025 
00026 
00027 
00028 
00029 
00030 
O00J1 
00032 
00033 
0003• 
00035 
00036 
00037 
00038 
00039 

200 FORMAT( /' PPM =',FIO.2•' PARTS PER MILLION AT D FEET FROM ROADWO0040 
2AY' /' CMIX =',FIO.2,' GRAMS/CUBIC METER ON ROADWAY' 00041 
3 /, PPMX =',FIOo2,, PARTS PER MILLION ON ROADWAY' 00042 
RETURN 00043 
END 00044 



FORTRAN I• G LEVEL 21 

0001 

SAMPL2 DATE 75245 

0002 
0003 
0004 

0005 
0006 

0007 
0008 
0009 
0010 
O011 
0012 

0013 
0014 

0015 

0010 
0017 
0018 
0019 

0020 
0021 

SUBROUTINE SAMPL2 
C 
C THE FOLLOWING IS A SAMPLE PROGRAM FOR CALLING PWIND: 
C 

10/29/14 

INTEGER CLAS 
REAL MW 
DATA KRD/5/ 

00045 
00046 
00047 
00O48 
00049 
00050 

WRITE(6,80) 
80 FORMAT( ///, MODEL POLLUTION CONCENTRATION' 

2 /' CALCULATION FOR PARALLEL WINDS' 
READ (KRD,400) VPH,EF,U,PHI,H,V,D•CLAS,MW,DWD,W,WDTH•. 

400 FORMAT (FIO.O,GFS.0,12,4F9.O) 
WRITE(6,qO) 

90 FORMAT( /// •X,'INPUT PARAMETERS:') 
WRITE(6,100) VPH,EF,U,PHI,H,Z,D,CLAS,MW 

lO0 FORMAT( /' VPH =',FIO.2,' VEHICLES/HR' 
2 /' EF =',FIO.2,' GRAMS/MILE 
3 /' U ='•FIO.2,' MILES/HR 
4 /' PHI ='•FIO.2,' DEGREES 
5 /' H =',FIO.2,' FEET 
6 /' Z ='9FI0.2,' FEET 
7 /' D =',FIO.2•' FEET 
8 /' CLAS =',17,3X,' (I-0 A-F)' 
9 /• MW ='*FIO.2,' (UNITLESS) 
WRITE(6,101) DWD,W,WDTH 

I01 FORMAT( DWD =',FIO.2,' FEET 
2 I' W =',FIO.2,' FEET 
3 /' WDTM ='•FIO.2,' FEET 
CALL PWIND(VPM,EF•U,PHI,H•Z,D,CLAS,MW,OWO,W,WOTH, 

2 PPM,CMIX,PPMX) 
WRITE(6,300) 

300 FORMAT( // 4X,'POLLUTION CONCENTRATIONS:') 
WRITE(b•200) PPM,CMIX,PPMX 

O00bl 
00052 
00053 
O00b• 

00007 
00068 
00009 
O007O 
00071 
00072 
00073 
00074 
O007b 
00076 
00077 
00078 
00079 
00080 
00081 
000•2 
000•3 
000• 
000•5 
00080 
000•7 

200 FORMAT( /' PPM =',F]O.2,' PARTS PER MILLION AT D FEET FROM ROADWO00•8 
2AY' /' CMIX =',FIO.2,' GRAMS/CUBIC METER ON ROADWAY' 000•9 
3 I* PPMX =',FIO.2•' PARTS PER MILLION ON ROADWAY' 00090 
RETURN 00091 
END 00092 
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FORTRAN IV G LEVEL 21 XW!ND DATE 75245 10/29/14 

0001 

0002 
0003 

oooa 

O00b 

SUBROUT!N# 
2 

,KW•NO •VPH,E[,U,PHI,H,Z,D,CLAS,MW, 

WP•TT[N BY TE WALI' N•N e AUG 1972 

T• N A..•;•_&TF',) F•O•4 IENET BASIC TO FORTRAN 
BY MIKff F•TIZi-),c•,TpICK JAN i973 FLORIDA DEPARTMENT OF 

TCCANSLA]'OR•S NOTES: 
THE TFiA•iL, ATICON HAS BEEN MADE AS LITERAL AS 

•OSSS•C•i.•:Z SO tHaT THE U•Eq CAN MOST EASILY 
INCOR&•()•-•ATE INtO THE FORTRAN VERSION FUTURE 

AS •;•'P•TTEN THIS SUBROUTINE WILL RUN UNDER 
AN AM•[PLCAN NAT#ONAL STANDARD FULL FORTRAN IV 
COMP!L•-•. SECAUSE OF STATEMENTS OF THE FORM 
OF 2150• X••ND •L{ST BE R•WPITTEN TO REIN UNDER 
BASIC FC)P T RAN 

ADD•QESS CL)•4Mi•,•TS O• QUESTIONS ON THE TRANSLATION TO 
ENV•i.•ON,H,•r•TAL PLANNING: ATTN JAKE KRAFT 
FLr)•'IOA DEPARTMENT OF T•ANSPORTATION 

TAL. L. AH•SSEF FL_()mlDA 32304 

C THE SUBRO•$TiNE[ XwINO FIRST CHECKS THE INPUT DATA. IF THAT DATA IS 
C UNSUITABLE AY,• APPROPRIATE ERROR MESSAGE IS PHINTED AND EXECUTION 
C IS TEPMI•JAT•-O. •F THE •ATA IS SUITABLE THE POLLUTANT CONCENTRATION 

C THE ROaO'.•A,• XW•h:'.) CAI.LS XCON AT 2540, 

C 
C 
C 

C VPH 
C EF ::M•.G[•.,]ON FACTOR (GMS/MILF) 
C U W•N[) SPF •:•O •NPH• 
C PHI W•ND &•GL•- 

C Z c-;CCFPtOf• •EIGHT EFT) 
C O DIST.•NCF FROH EDGE OF SHOULDER TO RECEPTOR 
C C[_AS %'FA#)•L.[TY CLASS (!-6 A-F) 
C MW NC)I.ECULA# WEIGHT OF POLLUTANT 
C 

C PPM P;•-:F:TS PE• HILt_ION OF POLLUTANT 
C CN[z M•X]NG C•]L,L CONCENTRATION IN GMS/M•*3 
C PDMx, •[XING CELL_ CONCENTDATION IN PPM 
C 
C EMPIRICAL FAC!OPS: 
C 
C FACTOR ON H[GHW&Y 

C ELEVATED 

00093 
00094 
000o5 
000•o 
00097 
00098 
00099 
001o0 
O01ol 
00102 
001o3 
O010a 
00105 
O01uo 
00107 
00108 
00109 
00110 
00111 
00112 
00113 
0011• 
0011• 
0011• 
00117 
00118 
00119 
00120 
00121 
00122 
00123 
00124 
O01d5 
00!d6 
00137 
001•8 
00l?• 
00130 
00131 
00132 
00133 
00134 
00135 
0013h 
00137 

001•9 
O01aO 
O01al 
001•2 
001•3 
00144 
00145 
O01a• 
O01a7 
00148 
O01a9 
0015U 
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0006 

0007 

000•) 
0009 
OOIO 

OOL3 

0015 

00i8 
00i9 
0020 
0021 
O022 
0023 

0026 
0027 

00•9 

003• 
O03E 
O 0 33 

0035 
0036 
0037 

9039 
0040 
0041 

00•3 

O045 

00•8 

CHECKS FOR 

PARALLEL WIND MODEL.' 

001•I 
00152 
O0163 
O0154 
00155 
00156 
00157 
00158 
00159 
001•0 
00161 
O0162 
O0163 
00104 
O0165 
O0166 
001(51 

•MODEL NOT VALID FOR WIND SPEEDS LESS THAN 2 MPH.')001m8 

60 TO 2200 00170 

,•OOEL NOY VALID FOR DEPRESSED RECEPTORS.' 00173 

GO TO •340 00175 
GO TO 2360 00176 
60 TO 2310 00177 

ZErO TO GET TO 22q0. 00178 

00180 
•HOOEL NOT VALID DIRECTLY ABOVE MIXING CELL.' 00111 

•O0[L •OT VALIO FOR UPWIND CONDITIONS,' 001• 

'MODEL NOT VALID FOR DEEP CUT SECTIONS.• 00187 

GO TO 2460 00189 

DNIN I00. 00190 
•AND, H ,GE, -20.) DMIN I00. 00191 

,AND, H .LT. -20,) DMIN 200. 00192 

,AND, H ,GE, -25,) DMIN 100, 00193 
.AND, N ,[.$, -25,) DMIN 200. 0019• 

'MOOEL NOr VALID THIS CLOSE TO FWY FOR CUT SECTIONSO019I 
00198 
00199 
00200 
00201 
00202 
00203 
0020• 
O02O5 
00206 
00207 
00208 

-19d- 
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O049 
0050 
0051 

0052 

0053 
0054 
0055 
0056 

2510 CMIX (I.06*Q)/(KI*UBAP*SIN(PHIR)} 
2520 PPMX CMIX*.O245E6/MW 
2530 X D/3281, 

C 
2540 CALL XCON(Z,ZMET•H,KI,K2,K3,K4,HMET,UBAR,PHIR,CLAS,X•Q,C) 

C 
2550 IF(D .EQ, 0o) C=CMIX 
2560 PPM C*.0245E6/MW 
2570 RETURN 

END 

10/29/14 

00209 
00210 
00211 
00212 
00213 
00214 
00215 
00216 
0021/ 
00218 

-193- 
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0001 

OO02 
0003 

0004 
0005 

0006 

OO07 

0008 
0009 
0010 

O01l 
OOl? 
0013 

0014 
0015 
0016 

0017 
0018 

O0?O 
0021 

SUBROUTINE XCON(Z,ZMET,H,KI,K2,K3,K4,HMET,UBAR,PHIR,CLAS,X,Q,C) 00219 
C 0022O 
C THE SUBROUTINE XCON CALCULATES THE POLLUTANT CONCENTRATION (GMS/M•3)O02•I 
C XCON IS CALLED BY XWIND AT 2540. 
C XCON CALLS SIGMAZ AT 2590. 
C 

INTEGER C|_AS 
PEAL KI,K2,K3,K4,K 

C 
C INPUT PARAMETERS: 
C Z RECEPTOR HEIGHT (FT) 
C Z•ET RECEPTOR HEIGHT (METERS) 
C H PAVEMENT HEIGHT (FT) 
C KI EMPIRICAL FACTOR ON HIGHWAY 
C K2 EMPlPICAL FACTOR ELEVATED 
C K3 EMPIRICAL FACTOR AT GRADE 
C K4 EMPIRICAL FACTOR CUT 
C HMET PAVEMENT HEIGHT (METERS) 
C UBAR WINDSPEED (METERS/S) 
C PHIR WIND ANGLE (RADIANS) 
C CLAS STABILITY CLASS (I-6 A-F) 
C X DISTANCE FROM EDGE OF SHOULDER TO HECEPTOR (KMS) 
C Q EMISSION SOURCE STRENGTH 
C 
C OUTPUT PARAMETERS: 
C C CONCFNTRATION OF POLLUTANT (GMS/M•3) 
C 
2590 CALL SIGMAZ(CLAS,X,SIGZ) 
?600 IF (Z .LE, 5,) ZNET O. 

C 
C ELEVATED SECTION: 
2610 IF (H .GE, I0.) GO TO 2680 

C 
C CUT SECTION: 
2620 IF (H .l_E, -10.) GO TO 2750 

C 
C EXPONENTIAL TERM FOR AT GRADE: 
2640 K K3 
?650 EXPT EXP(-((ZMET/SIG2)•2)/2.} 
2660 GO TO 2770 

C 
C EXPONENTIAL TERM FOR ELEVATED: 
2680 K K2 
2690 •F (ZMET ®EQ. 0o) GO TO 2720 
2700 EXPT EXP(((ZMET+HMET)/SIGZ)•2/(-2.)) 

2 *EXP(((ZMET-HMET)/SIGZ)•?/(-?.)) 
2710 GO TO 2770 
2720 EXPT EXP(-((HMET/SIGZ)•2)/2.) 
2730 GO TO 2770 

C 
C EXPONENTIAL TERM FOR CUT 
2750 K K• 
2760 EXPT EXP((HMET/SIGZ)•*2/2,)•EXP(-((ZMET/SIGZ)••2)/2,) 

C 
2770 C •.24*Q*EXPT/(K*SIGZ*UBAR*SIN(PHIh)) 
2780 RETURN 

EN[) 

00222 
00283 
002 • 
00225 
002E6 
00227 
00228 
00229 
00230 
00231 
00232 
00233 
0023• 
00235 
00230 
00237 
00238 
00239 
oo24o 
002•I 
00242 
002•3 
002•4 
002•5 
002•6 
002w7 
00248 
00249 
00250 
00251 
00252 
00253 
00254 
00255 
00256 
00257 
0025U 
0025• 
002•0 
002•I 
002•2 
00203 
007•4 
002•5 
002r•6 
o02o• 
002• 
002o• 
002•0 
002/1 
00212 
00273 
00214 
00275 
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0001 

0002 
0003 

PWlND DATE 75245 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

10/29/14 
SUBROUTINE PWIND (VPH'EF•U,PHI,H,Z,D,CLAS,MW,DWD,W,WDTH, 

PPM,CMIX,PPMX) 

WRITTEN BY WALT WINTER AUG ]9?2 

TRANSLATED FROM TENET BASIC TO FORTRAN 
BY MIKE FITZPATRICK JAN IQ73 FLORIDA DEPARTMENT OF TRANSPORTATION. PHONE: 904-488-2342. 

TRANSLATOR.S NOTES: 
THE TRANSLATION HAS BEEN MADE AS LITERAL'AS 

POSSSIBLE SO THAT THE USER CAN MOST EASILY INCORPORATE INTO THE FORTRAN VERSION FUTURE UPDATES OF THE TENET BASIC VERSION. 
AS WRITTEN THIS SUBROUTINE WILL RUN UNDER 

AN AMERICAN NATIONAL STANDARD FULL FORTRAN IV COMPILER. BECAUSE OF STATEMENTS OF THE FORM 
OF 2]50 AND STATEMENTS OF THE FORM OF 2945 
AND 3130 (IN SUBROUTINE PWA), XWIND MUST 
BE REWRITTEN TO RUN UNDER B•SIC FORTRAN IV. 

ADDRESS COMMENTS OR QUESTIONS ON THE TRANSLATION TO ENVIRONMENTAL PLANNING: ATTN JAKE KRAFT 
FLORIDA DEPARTMENT OF TRANSPORTATION 
HAYDON BURNS BUILDING 
TALLAHASSEE, FLORIDA 32304 

C THE SUBROUTINE PWIND FIRST CHECKS THE INPUT UATA. IF THAT DATA IS C UNSUITABLE AN APPROPRIATE ERROR MESSAGE IS PRINTED AND EXECUTION C IS TERMINATED, IF THE DATA IS SUITABLE THE POLLUTANT CONCENTRATION C IS CALCULATED ANO RETURNED BOTH FOR THE MIXING CELL AND AWAY FROM C THE ROADWAY. PWINO CALLS PWA AT 2390 AND 2450 AND PCON AT 2550 INTEGER CLAS 
REAL MW,KI•K•,K3,K4,K 

C 
C 
C 
C INPUT PARAMETERS: 
C VPH VEHICLES/HR 
C EF EMISSION FACTOR (GMS/MILE) 
C U WIND SPEED (MPH) 
C PHI WIND ANGLE (DEGREES) 
C H PAVEMENT HEIGHT (FT) 
C Z RECEPTOR HEIGHT (FT) 
C D DISTANCE FROM EDGE OF SHOULDER TO RECEPTOR (FT) C CLAS STABILITY CLASS (I-6 A-F) 
C MW MOLECULAR WEIGHT OF POLLUTANT 
C DWD DOWNWIND DISTANCE FROM POINT WHERE WIND C INITIALLY BECOMES PARALLEL TO HIGHWAY (FT) C W WIDTH OF HIGHWAY, SHOULDER-TO-SHOULDE• (FT) C WDTH AVERAGE WIDTH OF CUT (AVERAGE OF TUP WIDTH C AND BOTTOM WIDTH) (FT) 
C 
C OUTPUT PARAMETERS: 
C PPM PARTS PER MILLION OF POLLUTANT 
C CMIX MIXING CELL CONCENTRATION IN GMS/M•3 
C PPMX MIXING CELL CONCENTRATION IN PPM 
C 

00276 
00277 
00278 
002/9 
002•0 
O02HI 
002•2 
002•3 
002•4 
002•5 
002•6 
002•7 
002•8 
002•9 
00290 
00291 

002•3 
0029• 
00295 
00296 
00297 
00298 
00299 
OO3O0 
00301 
00302 
003O3 
00304 
00305 
00306 
003O7 
00308 
00309 
00310 
00311 
0031• 
00313 
0031• 
00315 
00316 
00317 
0031• 
OO319 
O03dO 
003•I 
003•2 
003•3 
003•4 
003•5 
003d6 
003•7 
003•8 
003•9 
00330 
00331 
00332 
00333 
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0004 

0005 

0006 

0007 

0008 
0009 
0010 
0011 

0013 
0014 
0015 
0016 
0017 
0018 
0019 
{)020 
0021 
0022 
0023 

0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 

0038 

0039 
0O40 
0041 

C EMPlPICAL FACTORS: 
C 
C FACTOR ON HIGHWAY 

KI 4.24 
C ELEVATED 

C AT GRADE 
K3 4,24 

C CUT 
K4 4,24 

C 
C OTHE• VARIABLES: HMET,ZMET,WMET,YMET,IWID,WIDE,Q,UBAR,EXPT,X,C. 
C •,SIGZ,SIGY,A,AI 
C 
C 
C THE FOLLOWING SECTION CHECKS FOR 
C INVALID CASES. 
C 
2160 IF(PHI .LT. 12.5) GO TO 2190 
2170 WPITE(6,?I71) 
2171 FORMAT(// fOX, 'USE CROSS WIND MODEL.' 
2•80 STOP 
2190 •F(D .EQ. 0.) GO TO 2230 
2200 IF(Z .GE. 0.) GO TO 2230 
2210 WPlTE(6,2211) 
E211 FORMAT(// IOX• 'MODEL NOT VALID FOR DEPRESSED RECEPTORS., 
2220 STOP 
2230 IF(U .GE. 2o) GO TO 2238 

00334 
00335 
00330 
00337 
00338 
00339 
00340 
003•I 
00342 
00343 
003• 
00345 
00340 
00347 
00348 
00349 
00350 
00351 
00352 
00353 
00354 
00355 
00350 
00357 
0035+ 
00359 
00300 
00301 

C 
C THE FOLLOWING SECTION DETERMINES 
C THE FACTOR A. 
C 
2360 CONTINUE 
2370 WIDE WDTH 
2380 IF(H ,GE, .0) WIDE 700, 

2232 WRITE(O,2231) 
00362 2231 FORMAT(// lOX, 'MODEL NOT VALID FOR WIND SPEEDS LESS THAN 2 MPH.')O0303 223• STOP 
00304 2?38 IF(H ,LT, -30,) GO TO 2310 00305 22•0 IF(D oGT. 0,) GO TO 2330 00366 2250 IF(D .LT. 0.) GO TO 2290 00307 

C NOTE THAT D MUST BE ZERO TO GET TO 2260. 00368 
2260 IF(Z-H .LE.12.) GO TO 2360 00309 2270 WRITE(6•2271) 00370 22T• FORMAT(// fOX, 'MODEL NOT VALID DIRECTLY ABOVE MIXING CELL., 00371 
2280 STOP 00372 
2290 WR!TE(6•2291) 00373 
2291 FORMAT(// fOX, 'MODEL NOT VALID FOR UPWIND CONDITIONS., 003T4 
2300 STOP 00375 
2310 W•ITE(6,2311) 00370 
2311 FORMAT(// fOX, 'MODEL NOT VALID FOR DEEP CUT SECTIONS., 00377 2320 STOP 0037• 2330 IFiH .LT. O. .AND. O .LT. I00.) 60 TO 2340 003Z9 
2332 GO TO 2360 003•0 2340 WRITE(6,2341) 

003•1 2341 FORMAT(// IOX, 'MODEL NOT VALID WITHIN I00 FEET OF SHOULDER IN CLITO03•2 
25,' 003•3 2350 STOP 003• 

00365 
003•6 
003•7 
003ff8 
003•9 
003•0 
00391 
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oo42 
oo43 
0044 

PWlND DATE 75245 

0045 
0046 
0047 
0048 

0049 
0050 
0051 
0052 
0053 
00• 
0055 
0056 

0057 

0058 
0059 
0060 
0061 
0062 

C (USE OPEN C•!T FOR AT GRADE AND ELEVATED.) 
23g0 CALL PWA(WI[)E•CLAS•OWD•A) 

C 
C **INTERPOLATION OON• •y 2430-•460,** 
243O 
2•0 WIOE=70O• 
2450 C•LL. PW&•W•DE,CLAS,OWD,A) 
2660 

C 
C THE FOLLOWING SECTION PC#FORMS 
C THE CALCULATZONS• 
C 
2470 CONTINUE 
2480 HMET= 
2•90 ZMET 
2500 W•ET 

2%20 U•AR U/2,23 
2530 O (5,26F-6)•VPH,FF 
25•0 X 0/328i. 

C 
2550 C•LL PCONfZ•ZNET•H•KI,K2•K3,K4•HMET,UBAR,YMET,WMET,CLAS,X,O• 

2 OWO•W•WIOE•A•C,CUIX) 
C 
2570 IF{D .E•o 0.) C=C•IX 
2580 PPM C•0245EG/MW 
2590 PPMX C•X•O245E6/•W 
2600 

10/29/14 

003•2 
00393 
00394 
00395 
00390 
00391 
00398 
00399 
00400 
00401 
00402 
00403 
00404 
00405 
00400 
0040? 
00408 
00409 
00410 
00411 
00412 
00413 
00414 
OO41b 
00410 
00417 
00418 
00419 
O04dO 
00421 
00422 
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DO0! 

0002 
0003 

0004 
0005 
0006 

OOO7 

DO08 

O00q 
0010 
0011 

0012 
0013 
0014 

0015 
0016 

SUBROUTINE PCON(Z,ZMET,H,KI,K2,K3,K4,HMET,UBAR,YMET,WMET,CLAS, 00423 
2 X.Q.DWO.W,WlDE.A.C.CMIX) 004E4 

C 00425 
C THE SUBROUTINE PCON CALCULATES THE POLLUTANT CONCENTRATION (GMS/Ma#3)O0426 

PCON IS CALLED BY PWINO •T 2550. 
PCON CALLS SIGMAZ AT 2620 AND SIGNAY AT 2625. 

.INTEGER CLAS 
REAL K ,K2•,K3,K4,K 

INPUT PARAMETERS: 
Z RECEPTOR HEIGHT (FT) 
ZMET RECEPTOR HEIGHT (METERS) 
H PAVEMENT HEIGHT (FT) 
K1 EMPIRICAL FACTOR ON HIGHWAY 
K2 EMPIRICAL FACTOR ELEVATED 
K3 •_MPiPICAL FACTOR AT GRADE 
K4 EMPIRICAL FACTOR CUT 
HMFT PAVEMENT HEIGHT (METE#S) 
UBAR WINDSPEFO (METERS/S) 
Yf•ET DISTANCE FROM •DGE OF SHOULDER TO RECEPTOR (METERS) 
V•MET WIDTH OF HIGHWAY, SHOULDER-TO-SHOULDER (METERS) 
CL•S STABILITY CLASS (I-6 A-F) 
X DISTANCE FROM EDGE OF SHOULDE- TO RECEPTO- (KMS) 
Q EMISSION SOURCE STRENGTH 
DWD OOWNWINO DISTANCE FROM POINT WHERE WIND 

INITIALLY BECO•ES PARALLEL TO HIGHWAY (FT) 
W WZDIH OF HIGHWAY, SHOULDER-TO-SHOULDER (FT) 
WIDE WIDTH PARAMETER (FT) 

C OUTPU 
C C CONCENTRATION OF POLLUTANT (GMS/M**3) 
C 
C 
2620 ':TALL •:,IG•4AZ(CLAS,X,SIGZ) 
262% CALL SIGNAY(CLAS,X,SIGY) 
26•0 !F(Z ,I_E, b.) ZMET=O• 

C ELEV•]ED SECTION: 
2650 ]F(H •GT• 0.) GO TO 2720 

C 
C CUT 
2660 IF (H .LT. 0•) GO TO 2790 

C 
C EXPONENTIAL TERM FOR AT GRADE: 
2680 K. K3 
2690 EXPT EXP,-( {YNET/SIGY)•e2)/2.)eEXP(-((ZMET/SIGZ)•e2)/2.) 
2•00 GO TO 28•0 

C 
C EXPONENTIAL TERM FOR ELEVATED: 
2720 K K2 
2730 IF(ZMET .EO. O) GO TO 2760 
2740 EXPT (EXP(-(IYMET/SIGY)•e2)/2.)) 

2 (EXP(- (ZNE T*HMET)/SIGZ) ee2)/2.) 
3 

2750 GO TO 2810 
27e0 EXPT EXP(-((YMET/SIGY)ee2)/2.) 

2 *CXP(-((HMET/SIGZ)*•2)/2.) 

00427 
00428 
00429 
00430 
00431 
00432 
00433 
00434 
00435 
00436 
00437 
00438 
00439 
004•0 
00441 
00442 
004•3 
00444 
00445 
00446 
004•7 
004W8 
004•9 
O04bO 
00451 
00452 
00463 
00454 
00455 
00450 
00457 
0045• 
00459 
00400 
004 
004•2 
00463 
004• 
004 5 
004•6 
004 l 
00,•8 
004•9 
00•/o 
004•1 
004•2 
004/3 
004 • 

004/5 
00470 
00477 
00478 
004?9 
00460 



Fc•T•N •V G L_•VEL PCON 

007._i 
C, ;J 22 

002,L• 
0o?7 

2770 GO TO 2810 
C 
C EXPONENTIAL TERM FOR CUT 
2790 K 
2800 EXPT EXP(-(iYMET/SIGY)•*2)/2,) 

2 
3 *EXP(-((ZMETISIGZ)**2)/2,) 

C 
2810 IF(W .LT. I00,} GO TO 2840 
2820 C 30.5*A*Q*E×PT/{K*UBAR*WMET) 
2825 CMIX 30.5•A•Q/(KI*UBAP*WMET) 
2•30 
2840 C WMET"A*Q*EXPT/(K•UBAR*30,5} 
?845 CMIX WMET*A•Q/(Ki*UBAR*30,5) 
2•50 RETURN 

DATE 75245 10129114 

O0481 
00482 
00483 
00484 
004 5 
0048O 
00487 
00488 
00489 
00490 
004 
004 2 
004 3 

00495 
0049• 

-199- 
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0001 

0002 
0003 

0004 

0005 
0006 
0007 

0008 

0009 
0010 
OOll 

0012 

0013 
0014 
0015 
0016 

0017 
0018 

0019 
OOPO 

0021 
0022 
0023 
0024 

0025 

SU•N©LJT 1NE PWA (WI DE ,CLAS,OWD, A 

[NTEGE• CL. AS 
REAL. LNW,LNW} 

THE SUBROUTINE PWA CALCULATES THE POLLUTANT CONCENTRATION RATIO 
PWA IS CALLED BY PCON AT 2630. 
PWA C•LLS NO SUBROUTINES. 

IN#UT 
WIOE W•DTH PARAMETEP (FT) 
CLAS STABILITY CLASS (1-6 A-F) 
DWD DISTANCE DOWNWIND FROM FIRST PARALLEL POINT 

OUTPUT PARAMETERS; 
A CONCENTRATION RATIO 

OTHER VAR[ABLES; LNW,LNWI,IWID,AI,SIGY,SIGZ 

•o*P#OGRAM CONTROL AND INTERPOLAIION CALCULATION 

2940 [F(•DE .GT. 200.) GO TO 2970 
(IF WIDE .LEo 200, USE 200 CUI CURVE.) 

2g45 ASSIGN 2960 TO IB• 
2950 GO TO (3370,3520,3880o4340,4510,4920), £LAS 
2960 GO •0 5080 

2970 IFI•!DE •LT• 700.) GO TO 3000 
(IF •[DE •GE• 700, USE OPEN CUT CURVES.) 

2975 ASSIGN 2990 TO 
2980 GO [0 (3}00•3450,3740,•030,•430,•760), CLAS 
2990 GO •0 5080 

•NTEPPOLATE BETWEEN CURVES. 
3000 [•[0 WIDE/IO0. 

FIND NARROWER CURVE VALUE; 
BOOS AqSIGN 3020 TO IBR 
30•0 GO TO ($110•5120•5130,51•0•5160,5160)* CLAS 
3020 LNWl LNW 
3030 At A 

FIND WIDER CURVE VALUE: 
3035 ASSIGN 3050 TO IBR 
30•0 GO TO (5180•51g0,5200o5210,5220,5230), CLAS 

C INTERPOLATE: 
3050 A AI•(&-AI}/(LNW-LNWt)*(ALOG(WlDE)-LNWl) 
3060 GO TO 50•0 

C 
C 
C ***CL}RVES 
C 
C CUT SECT!ONS•STABILITY a 

C OPEN COT 
3100 IF(OWD .LT. 1000.) A .O00019*DWD-.999 
3110 [FIOWD •GE. lO00.) A 
31•0 LNW 
3i30 GO TO 18#• (2g60•2990,3020,3050) 

C 600 CUT 
3150 IF{O•D .LT. i0o0.• A .O00027*DWD-.998 

00497 
00•98 
004•9 
005o0 
O05ul 
00502 
005o3 
00504 
005u5 
00500 
005U7 
00508 
00509 
00510 
00511 
00512 
00513 
00514 
O051b 
00510 
00517 
00518 
00519 
00520 
O05dl 
00522 
00523 
0052• 
00525 
0052• 
005d7 
005d8 
00529 
00530 
0053i 
00532 
00533 
0053• 
005•5 
005,36 
00537 
0053• 
00539 
005•0 
005•1 
005•2 
005•3 
005• 
005a5 
005•6 
005•7 
005•8 
005q9 
00550 
005•I 
00552 
00563 
0055• 

-200- 
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3160 IF(DWD .GE. lO00.) A .O00002*DWD-.973 
3170 LNW 6.39693 
3]80 GO TO IBR, (2960,2990,3020,3050) 

C 500 CUT 
3]•0 CONTINUE 
3200 IF(DWD .LT. logo.) A .OOO0333*DWD-I.OOO3 
3210 IFIDWD .GE. I000..AN•. DWD .LT. 2000.) a .O0002*DWD-.987 
3220 IF(DWD .GE. 2000.) A -.947 
3230 LNW 6.21461 
3240 GO TO IBR, (2960,2990,3020,3050) 

C 400 CUT 
3250 CONTINUE 
3260 IFIDWD .LT. I000,) A ,O000333*DWD-.992 
3270 IF(DWD ,GE, 1000, ,AND, DWD ,LT, 2000,) A ,O0002*DWD-,979 
3280 IF(DWD .GE. 2000.) A -.939 
3290 LNW 5.99146 
3300 GO TO IRR, (2960,2990,3020,3050) 

C 300 CUT 
33•0 CONTINUE 
3320 IF(DWD .LT. 1000.) A .O000467*DWD-.986 
3330 IFIDWD .GE. I000. .aND. DWD .LT. 2000.) A .O00032*DWD-.971 
1•3•0 IF(DWD ,GE, 2000,) A -,907 
3350 LNW 5.70378 
3369 GO TO IBR, (2960,2990,3020,3050) 

C 200 CUT 
33?0 CONTINUE 
33•0 IF(DWD ,LT, I000,} A ,O000883*DWD-,974 
3390 IF(DWO ,GE, 1000, ,AND. DWD ,LT, 2000,) A ,O00032*DWD-,918 
3400 IF(DWD .GE, 2000,) A -.854 
3410 LNW 5.29832 
3420 GO TO IBR, (2960,2990,3020,3050) 

C 
C CUT SECTIONS--STABILITY R (CLAS:2) 
C OPEN CUT 
3450 IF(DWD .LT, I000.) A ,O00048*DWD-,999 
3400 ]F(DWD .GEo 1000. ,AND, DWD ,LT, 2000o) A ,000023 *DWD-,974 
3•70 IF(DWD ,GE, 2000, ,AND, DWD ,LT, 4000,) A .O000035*DWD-,935 
34•0 IF(DWD ,GE, 4000,} A -.921 
3490 LNW 6.55108 
3500 GO TO IRR, (2960,2990,3020,3050) 

C 200 CUT 
3520 IF(DWD ,LT. I000.) A ,O0014*DWD-,g73 
3•30 IF(DWD .GE. 1000. ,AND. DWD ,LT. 2000.) A =..000066 *DWD-.899 
3540 IF(DWD .GE, 2000. ,AND, DWD .LT, 4000,) A ,000011 *DWD-.TB9 
3550 IFIDWD .GE. 4000.) A .O0000166*DWD-o752 
3560 LNW 5.29832 
3570 GO TO IRR, (2960,2990,3020,3050) 

C 400 CUT 
3580 CONTINUE 
35•0 IF(DWD .LT. 1000.) A .O00068*DWD-.989 
3600 IF(DWD .GE. 1000..AND. DWD .LT. 2000.) A .O00045*DWD-.966 
3•10 IF(DWD .GE. 2000..AND, DWD .LT. 4000.) A .O00003*DWD-.882 
3620 IF(DWD .GE. 4000.) A .O0000216*DWD-.879 
3630 LNW 5.99146 
35•0 GO TO IBR, (2960,2990,3020,3050) 

C 600 CUT 
3650 CONTINUE 
3660 IF{DWD .LT, I000.) A .O0004ODWD-.979 

00555 
0055• 
00557 
00558 
00559 
00500 
00501 
00502 
00503 
005•4 
00565 
005•6 
00567 
00508 
005o9 
00570 
00571 
00512 
00573 
0057• 
00575 
00570 
00517 
005/• 
00519 
00580 
005•I 
005•2 
005•3 
005•4 
005•5 
005•6 
005•7 
005•8 
005•9 
00590 
00591 
005•2 
00593 
00594 
005•5 
00596 
00597 
0059• 
00599 
O06UO 
006•1 
0069• 
006 (> 3 
006•i4 
006(,5 
006i16 
006U1 
0069• 
006fl9 
00610 
00611 
00612 
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0078 

0079 
0©80 

0087 

i; 090 

009i. 

0093 
0094 
o o 9 % 
o 096 

o 999 
O•O0 

•02 

0105 

010 ? 

0 09 

0i!,1 

o!]e, 

01i9 
01•0 

O.12gl), z 



00671 

00673 
O06t• 
00675 
00676 

•DWD-,86 
•-i. -G•j. 2000, ,AND. OWD ,LT® 4000.) • .000007 *DWD-,694 

•o •000, .AND, DWO .LT,IO00O,) A ,O0000133*DWD-,671 

iCO0,) A ,O0025*DWD-.949 
-!• •OOO• ,AND, DWD ,LT, EO00,) A ,000146 *DWD-,845 

ZOO0. ,AND. DWD .LT. 40GO,) A ,000015 *DWD-,583 
•000, ,AND, OWD ,L.T,IO000o) A ,O0000652*DWD-,Bkg 

•]OOOO.) A .O0000091*DWD-•493 

O06u] 
O06•:•E 
00683 
00684 
00685 
0066• 
006•7 
006•8 
00689 
00690 

00692 
00693 

00695 
006•6 
00697 
0069• 
006•19 

007 o 
00702 
007•3 
0070• 
00 • 9 

007 • 9 
007•0 
007•I 

O071D 
00714 
007f• 
00716 
00717 
0071• 
00719 
007•0 

00722 
007•3 
0072• 
OOlab 
007•6 
007•7 
007•8 
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0172 
01 7.'3 

0178 

0187 

o1 •7 

02OO 
0201 

9203 

0 .;:: 0 

(. 

,: P•TE 7.5245 10/29/Iq 
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DO01 

000• 

0003 
00O4 
0005 

OOOB 
0009 

O0]l 
0012 
0013 
0014 

00i5 
0016 
0017 
0018 

0019 

0023 
O024 
0025 

0027 
0028 
0029 
O030 

0031 
0032 
0033 
0034 

SUBROUTINE SIGMAY(CLAS.X.SIGY) 007•5 C 
007•6 C THE SUBROUTINE SIGMAY CALCULATES THE HORIZONTAL PARAMETER. SIGMA Y. 00707 C SIGMAY IS CALLED BY PCON AT 2625. 00788 C SIGMAY CALLS NO SUBROUTINES. 

C 
•NTEGER CLAS 

C 
C !NPUT PARAMETERS: 
C CLAS STABILITY CLASS (I-6 A-F) 
C X DISTANCE FROM EDGE OF SHOULDER TO RECEPTOR (METERS) 
C 
C OUTPUT PARAMETERS: 
C SIGY SIGMA Y 
C 
5350 IF(CLAS .GT. 0 .AND. CLAS .LT. 7) GO TO 5380 
5360 WRITE(6•536|) 
5361 FORMAT(// fOX. 'STABILITY CLASS NOT RECOGNIZABLE.. 
5370 STO• 
5380 Z•X ,L.E, •0,) GO TO 5400 
%390 W•TE(6•5391) 
5391 FORMAT(// fOX. 'DISTANCE TOO GREAT. MODEL NOT APPLICABLE., 
5•00 IF(X .GE. .001) GO TO 5450 
6410 S•GY 8. 
5430 RETURN 
5450 CONTINUE 
5•60 GO TO (5890,5940,5990,6040,6090,6140), CLAS 

C 
C STABILITY A (CLA5:I) 
5890 IF(X .LT. .q) SIGY= 242.36"X**,494 
5900 IF(X .GE. .9 .AND. X .LT. 2.) SIGY= 247.5 
5910 IFCX .GEo 2.) SIGY= 215.2 
5920 RETURN 

C 
C STABILITY B (CLAS=2} 
•940 •F•X •LT. o9) 5IGY=IGQ.*X**.442 
5950 IF(X .GE. .9 .AND. X .LT. 1.5) SIGY=II2.*X**.707 
5900 •F{X oGE. 1.5) SIGY=IGI.*X**.B/4 
5q70 R•TUPN 

C 
C S•ABILITY C (CLAS=3) 
5090 •F(X .LT® .8) SIGY: 120. *X**.392 
6000 •F(X .GE. o8 .AND. X .LT. 1.5) SIGY: 128.4 •X**.692 
6010 IF(X .GE. 1.5) SIGY= 121.77"X**.817 
6020 RETURN 

C 
C STABILITY D (CLAS=3) 
6040 •F(X .LT° .6) SIGY= 86.96"X**.346 
6050 •F(X .GE. .6 .AND. X .LT. 1.5) SIGY: 98.65"X**.588 
6060 IF(X ,GE. 1.5) SIGY= 89.0 
6070 RETURN 

C 
C STABILITY E (CLAS:4) 
6090 iF(X .LTo .7) SIGY= 65.*x**.304 
6i00 IF(X .GE. .7 .AND. X .LT. 1.5) SIGY= 70.*X**.494 
6110 !F(X .GE. 1.5) SIGY: 6|,*X**o82 
6120 RETURN 

C 

00789 
00790 
00791 
00792 
00793 
00794 
00795 
00796 
O0797 
00798 
00799 
00800 
008O1 
00802 
00803 
00804 
00805 
00806 
00807 
008O8 
00809 
00810 
00811 
00812 
00813 
00814 
00815 
00816 
00817 
00818 
00819 
00820 
008•1 
00822 
00823 
00824 
008•5 
00826 
00827 
00828 
00829 
00830 
00831 
00832 
00833 
00834 
00835 
00830 
00837 
00838 
00839 
O08aO 
OOBal 
008a2 
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0035 
0036 
0037 
0038 
0039 
0040 

C STABILITY F 
6140 IF(X .LT, ,6) SIGY= 49, •X*•.•63 
6150 IF(X .GT, .6 .AND. X .LT. 1.5) SIGY: 53.5"X**.435 
6160 IF(X ,GT, 1,5 .AND. X ,LT, 3,0) SIGY: 49, *X**,653 
6i70 IF(X .GT, 3.0) SIGY: 
6180 RETURN 

END 

008•3 
00844 
008•5 
008•o 
008•1 
008•8 
008w9 
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0001 

OO02 

0003 
0006 

0006 
0007 
0008 

OOO9 

0010 
0011 
0012 
0013 
o014 
00t5 

0017 
0018 
0019 
0020 
0021 

OO22 
0023 
0026 
0025 
0026 
0027 

0028 
0029 
0030 
0031 
0032 

0033 
0034 

SIGMAZ DATE 752•5 

SU•R@UTINE SIGMAZ(CLAS,X,SIGZ) 
C 
C THE SUBHOL;•INE S!G•AZ CALCULATES THE VERTICLE PARAMETER• SIGMA C •IG•AZ ]% CALLED •Y XCON AT 25g0 AND BY PCON AT 2620. C S•O•AZ CALLS NO SUBROUTINES. 
C 

[NT•GE• CL•S 
C 
C •L•Pt}T 
C CLAG STABILITY CLASS (I-6 A-F) 
C × DISTANCE FROM EDGE OF SHOULDER TO RECEPTOR (METERS) C OUTPUT PARAMETERS: 
C 5!GZ SIGMA Z 
C 
2820 IF (CLA• .LT. I) GO TO 33•0 
2•0 IF (CLAS •GT. 6) GO TO 3380 
£•40 IF (X •GT, 10.) GO TO 3360 
•850 IF •X ,GE• ,001) GO TO 2960 
2•60 SIGZ 6• 
2870 NETU•N 

C 
2040 GO •0 {3000•3070•3160•3210,3270,3320), CLAS 

C 
C %T•E•LITY A fCLAS=I) 
3000 •F •X •LT, ,04) SIGZ=47,a*X*•,357 
30!0 IF (× .G•. ,06 ,AND. 
3020 •F (• .OE. ,I ,AND, X ,LT, ,2) SIGZ=I68,*X**,782 
8030 ZF •X .GE, ,2 ,AND, X ,LTo °4) SIGZ=3nO,*X**I,22 
3040 IF •X .G•, .4) SIGZ=489,.X•.I,76 

C 
C %•ABLL. ZTY B {CLAS=2) 
3070 •g •X •[..T, ,I) SIGZ=34.9*X**.314 
3080 ]•: (X .GE. ,I ,AND. X .LT. 
3©eO IF (A .GE. ,2 ,ANt), X °LT. 
3100 IF {X .6E, ,4 ,ANO. X .LT, I,) SIGZ=IOS.*X**I,06 
3110 IF •X •GEo !-) SIGZ=IOS.*X**I,I04 
3iZ•) RETURN 

STABILITY C {CLAS=3) 
3140 LF {X •,LT. .15) SIGZ=28,4*X**,283 
2!50 •<• •GE• ,15 ,AND. X ,LT, ,3) SIGZ=45,B*X** 536 
31•0 •F(X ,GE, .3 ,AND, X .LT. 
3170 •.F•X •GE, ,6 ,AND, X ,LT, I,) SIGZ=58, 
31•0 fF (X ,G£• 1,0; SIGZ=SB. 

ST•ILIT? D (C!_ASS=4) 
3•i0 •F (X oLT. .2} SIGZ=22.6*X**.269 
3220 IF!IX .G[• .2 .AND. X .LT. .5) SIGZ=26.g*X•.36 
3£130 7F(• ,GE• .£ .AND. X .LT. i.) SIGZ=BI.6*X*•.536 
3240 •F (X ,GE, 1,0) SIGZ=31.4*X**,652 
3250 PE TURN 

C 
C STABILITY E (CLAS=5) 
32T0 IF•× .L. To .3) SIGZ=I?.66*X**.213 
328• IF(X .6E. .3 .AND. X .LT. .?) SIGZ=20.3a*X,•.360 

10/29/16 

00850 
00851 
00852 
00853 
00856 
00855 
00856 
00857 
00858 
00859 
00800 
00801 
008•2 
00853 
008•6 
00865 
00866 
008•7 
008•8 
008•9 
00870 
00871 
00872 
00813 
00814 
00815 
00876 
00877 
00818 
00819 
00880 
008•1 
008•2 
00883 
00884 
00855 
008•6 
00887 
008•8 
008•9 
00•0 
00891 
00892 
00893 
00894 
008•5 
008•6 
00897 
008•8 
008•9 
00900 
009(;1 
00902 
009U3 
00904 
00905 
00906 
009(;7 
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0035 
0036 

0037 
0038 
0039 
0040 

0041 
0O42 
0043 
0044 
OO45 
0046 
0047 

51GMAZ DATE 75245 

3290 IF(X .GE. .7) SIGZ=21.98*X*•.561 
330O RETURN 

C 
C 5TABILITY F (CLASS=6) 
3320 IF(X .LT. .5) SIGZ=I3.6 •X*•.177 
3330 IF(X ,GE. ,5 .AND. X .LT. 1.5)SIGZ=14.68*X**.289 
3340 IF(X .GE. 1.5) SIGZ:I3.2 
3350 RETURN 

C 
3360 WRITE(6,3361) 
3361 FORMAT(// fOX, 'DISTANCE TOO GREAT.MODEL NOT APPLICABLE' 
3370 STOP 
3380 WRITE(6,3381) 
3381 FORMAT(// IOX, 'STABILITY CLASS IS NOT RECOGNIZABLE.' 
3390 STOP 

END 

I0/79/14 

0090• 
O0910 
00911 
OO91E 
00913 
0091'* 
0091b 
0091• 

0091• 
00919 
OOqEO 
OOqdl 
009• 
009d3 
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HYWAY PROGRAM LISTING 

This section contains a listing of the program HIWAY and its five associated subprograms, I•ELCO, SIGMA, ATH, LIMIT, and BLK DATA, as compiled under 
an IBM FOI•TRAN IV, G-level compiler and implemented for the AII•POL study on Virginia's Department of Highways and Transportation IBM 370/158 computer running under OS release MFT 21.7 with Hasp II and 1 megabyte of core. 
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0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 

0010 

0011 

0012 

0013 

0014 

0015 
0016 
0017 

0018 
0019 
0020 
0021 

0022 
0023 

0024 

0025 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 
0035 

C THIS PROGRAM CALCULATES THE CONCENTRATION FROM A LINE SOURCE 
C AT EACH OF A NUMBER OF RECEPTORS. SUBROUTINE RELCO 
C IS CALLED WHICH IN TURN CALLS SUBROUTINE SIGMA. 

COMMON QLS(24),HEAD(20) 
COMMON /A/ RR•REPI,REP2,GY(6),GZ(6,5) 
COMMON /B/ XVZ(6)•XVY(6),XVYC(6)•XVZC(6)•XXVY,XXVZ 
IRO=5 
IWPl 6 

12 FORMAT (RFIO.O) 
14 FORMAT(2OA4) 

15 FORMAT('I',•OA4///) 

O0000010 
0000002O 
00000030 

000040 
000050 
000060 

00000070 
0000008O 
00000090 
00000100 

O001IO 
16 FORMAT(' WIDTH OF AT-GRADE HIGHWAY IS',FS.I,* M'/' WIDTH OF CENTER 000120 

STRIP IS',FS.I,' M') 000130 
17 FORMAT(' EMISSION RATE (GRAMS/SECOND*METER) OF•,I3,' LANE(S)'/' ', 000140 

18E12,3) 000150 
18 FORMAT(, THE SCALE OF THE COORDINATE AXES IS',FIO,4,' KM'//'- REC 000160 

IEPTOR LOCATION HEIGHT CONCENTRATION '/7X,*X',IlX,•Y', 000170 
210X,'Z(M) UGH/METER**3 PPM') 000180 

19 FORMAT(• ENDPOINTS OF THE LINE SOURCE'/' ',Fg.3,',•,Fg.3, AND', 000190 
IFg.3,',•Fg.3/' EMISSION HEIGHT IS',FS.3,' METERS•) 000200 

20 FORMAT(' WIND DIRECTION IS',F7.0,• DEGREES•I' WIND SPEED IS',FT.I 000210 
I,' METERS/SECt/• STABILITY CLASS IS',I3/' HEIGHT OF LIMITING LID 000220 
2S',F8.1,' METERS') 

30 FORMAT(• ',3(FIOo4•2X)•FIO.I,3X,FIO.3) 
C READ HEADER CARD 

35 READ(IRD•I•) HEAD 
WRITE(IWRI•I5) HEAD 
READ(IRD,12,END=975) REPI•SEPI•REP2,SEP2•H,WIDTH,CNTR,XNL 

C REPI•SEPI ARE THE COORDINATES OF AN END POINT OF THE LINE 
C SOURCE IN SOURCE COORDINATES. 
C REP2•SEP2 ARE THE COORDINATES OF THE OTHER END POINT OF THE 

C LINE SOURCE IN SOURCE COORDINATES. 
C H IS THE EFFECTIVE EMISSION HEIGHT OF THE SOURCE IN METERS. 
C WIDTH IS THE HIGHWAY WIDTH (M) FOR AT GRADE. 
C CNTR IS THE WIDTH OF THE CENTER STRIP (M}. 
C XNL IS THE NUMBER OF LANES FOR THE AT-GRADE HIGHWAY. 

WRITE(IWRI•Ig) REPI,SEPI•REP2•SEP2,H 
NL XNL 
DELW (WIDTH-CNTR} / (XNL•IO00.} 
READ(IRD,12) (QLS(I),I=I,NL) 

C QLS IS THE LINE SOURCE STRENGTH (GRAMS/SECOND'METER) 
WPITE(IWRI,17) NL,(QLS(1)•I=I,NL) 
READ(IROn12) CUT,WIDTC 

C CUT SECTION. 
C WIDTC IS THE WIDTH OF THE TOP OF THE CUT SECTION (M)o 

IF(CUT .EQ. 0.) GO TO 101 
C DQLS IS THE CUT SECTION SOURCE STRENGTH 

DQLS O. 
DO 40 I=I•NL 

40 DQLS DQLS QLS(1) 
XNDL I0. 
NL XNDL 
DQLS DQLS / XNDL 
DELW WIDTC / (XNDL*IO00.) 
WRITE(IWRI,29) WIDTC 

29 FORMAT(' WIDTH OF TOP OF CUT SECTION IS'•FIO.3,' M') 

DO 100 i=I,NL 
100 QLS(1) DQLS 

000230 
000240 
0O0250 
000260 
000270 
000280 
0O0290 
000300 
000310 
000320 
00O33O 
000340 
000350 
000360 
000370 
0U0380 
000390 
000400 
0o04!0 
000420 
00043O 
0004•0 
000450 
000460 
000470 
000480 
090•90 
000500 
000510 
000520 
000530 
000540 
000550 
0{)0560 
000570 
000580 
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0037 

0041 
0042 
00•,3 

00•9 
00•o 
o 047 

0049 

0093 

0059 
0050 
O097 
0058 
O059 

6065 

0068 
0069 

t) (> 7Z 
0073 

00 

0077 

0078 
007• 

DATE 75245 

I01 W•T•.(I'4P!•16) WlDTH•CNTR 
t02 P!!•';•l•O•,1•) THETX•U•XKST•HL 

IF(U •LT• l..) UU I. 

iF(CUT •GT• 0,) GO TO 4406 
X.XVY •.VY(KST} 
X.XVZ XVZ(KST) 
GO TO 4407 

4406 P {L•#-]•) / •, 
XXVY XVYC(KST}-(XVYC(KST)-XVY(KST)) R 
XXV• XVZC(hST}-{XV•C(KST)-XVZ(KST)) R 

C T•ETA I9 THE WIND OIR[CTION IN DE6REES. 
C U IS THE WIND SPEED IN METERS PER SECOND. 

KST IS THE STA61LITY CLASS 
.• .IS THE HEIGHT OF THE LIMITING LID 

4•07 WR•TE(!WRI•O} THETA,U,KST,HL 

GS %S THE MEASURE BETWEEN COORDINATES (KM), 

10/20/24 

CONVERT COORDINATE SYSTEM SO THAT HIGHWAY IS 
ORIENTED ALONG 1ERO DEGREES (MATH SYSTEM) REP} PEPt GS 

REP2 REP2 GS 
SEPl SEPT GS 
SEP2 SEP2 GS 

Y•=SEF• 

DY=Y2•Y• 
C•LL A]'H•DX•DY•ANGH•DANG} 

SEFI•Yi*COS(ANGH}-×I*SINIANGH} 

5EP•Y?*COS(AN6H}-×•*SIN(ANGH) 
CO•V•RT WiND DIRECTION WRT HIGHWAY 

ThE] A= +i•T •,*DANG 
iF THE[ A L T. O. THETA=THETA* 360. 

F (THE. A GE 360. THETA=THETA-360. 
I =T• TA/57. 2958 

• THE •IN DIRECTION IN RADIANS 

S•NT •NO COST ARE THE SINE AND COSINE OF THE WIND DIRECTION 
P ZS THE L£NGTH OF THE LINE SOURCE 

• RE•2 PEP1 
RV SE•2 SEPi 

75 PEAD(i•D,12•END=975) XXRR,XXSR,Z 
XXPR•×XS• •RE THE COORDINATES OF THE RECEPTOR, 
• %S ThE RECEPTOR HEIGHT IN METERS, 

IF(XXP• •6K, 9999,) GO TO 35 
XXPR XXRR GS 

000629 
000630 
000640 
00065O 
00066C 
000670 
0006•0 

00070• 
00071O 
000770 
000730 
000•0 
000750 

000770 
00078• 
0U0790 
000•00 
0008•0 
000320 
000830 
000840 
00085C 
00086C 
0O087O 

O00O08aO 
000u089• 
00000•!•} 
O00(;OOlO 
O00Ooo•o 
00000030 
O000OO•O 
000U0950 
00000 O 6 ¢ 
00000 O T 0 
000O0980 
00000990 
000o100o 
000o10•0 
00001020 
00001030 
O000}O•O 
O00uio•o 
00001060 
0000107O 
000O1080 

00i090 
0o1106 
OOJ!•O 
001120 
001130 
OO!l•O 
001150 
0Ul160 
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0080 
0081 
0082 

0083 
0084 
0085 
0086 
0087 
0088 
0089 
0090 
0091 
0092 
0093 
0094 
0095 
0096 
0097 

0098 
0099 
0100 
010i 
0102 
0103 
0104 
0105 

0!06 
0107 
0108 
0109 
0110 
0111 
0112 
0113 
0114 
0115 
0116 
0117 
0118 
0119 

0120 
0121 
0122 
0123 

76 

77 
78 

CNTS=O• 
CLS=O,, 

CON#ERT R;•-.CEPTOR COORDINATES WRT HIGHWAY 
XPR=XXSA•'•IN(ANGH}.XX•P•COS(ANGH) 
XSP= XX•;R•COS (ANGH• -XXPR•S •N (ANGH) 

•:REP2 
00600 ZL=i 

F N E ,.J, 9•) GO TO 76 
IF(IL.Gf,NL/2•AND•tL,NE. I)CNTS=CNT#/IO00, 
•F THETA.GT 90, •,ANO. THETA.LE 270. GOT07? 
SR=XS•-OELW• it_- -CNTS 
GO O 78 

CALL LIMIT 
CALCULATE 90•N•INO AND CROSSWIND DISTANCES OF RECEPTOR 
FO¢• TH(: ENDPO•NTS OF THE LINE SOURCE 

SI= •SLPL-S•) 

X2=R2"•S NT*S2eCOST 
Y2=52•:,% t41 

Z}•{ • •HE DONNWIND AND CROSSWIND DISTANCES 
OF •:::CCEPTOF• •R•S FROM ENDPOINT REPI•SEP] OF THE LINE SOURCE 

>•?,'• APE THE DOWNWIND AND CROSSWIND DISTANCES (K•) 
Of: •EC•P•OR JR,IS FRON ENDPO•NT #EP2•SEP2 OF THE LINE SOURCE 

C 
C 
C 
C ELz{,4iNI••ES THAT PORTION OF THE LINE SOURCE 
C wr!!£:,• ,1•: DOWNWIND OF THE RECEPTOR 

•403 
4404 R 

X2=0 
P SOR; {Xl,•Xt 
GOTO 

4•02 •F (X2) 500.•500 •4¢05 
4405 

105 
C 
C 
110 
112 
115 

T{{R7 F-04: A;" LEAST ONE ENDPOINT UPWIND OF RECEPTOR OTHERWISE, 

C• ffC•'< FOR RECEPTOR DOMNWIND OF SOURCE,, IF NOT• SET CONC• 0• 

vl ;;:i P / (X?-,XI) 
0, 

GOTO 

CHECK EOR RECEPTOR BETWEEN CENTERLINE OF PLUNES FRON ENDPOINTS,C:0 
ZF •T. •=.• DIVIDE SOURCE INTO TWO S•GMENTS.• (INDX=2)• GO TO 150. 
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•:•,N G LEVEL 21 •AIN DATE 75245 I0/20/2• 

2]0 

220 

250 

C 

C 
C 
C 

120 XB:X2 
YS:Y2 
PP:P 

150 AV ABS(Y|) 
# RV / (RV*ABSIY2)) 
XP XI (X2-XI) R 
XS:XP 
Y•:O. 
PP P R 
INOX=2 

XA=Xl 
YA:Y• 
D×=XB-XA 
DY:YB-YA 
×•A=XA÷XXVZ 
•ZB:XB÷XXVZ 
•Y&=XA+XXVY 
XYB:XR•XXVY 
FSTP=0.0 
CALL •ELCO{U•Z•H•HL•XZA•XY•YA•KST•AN•RCI) 
CALL RELCO{U•Z•H,HL•XZB•XYB•YB•KST•AN•RC2) 

IF(CUR•) 215,215,220 

M:2*M÷l 

()0 250 K=I,M•2 
X:XA*K•DX 
Y:y•K•OY 
×7=X÷XXVZ 
XY=X÷XXVY 
C•LL REI_CO(U•Z•H•HL,XI•XY•Y•KST•AN•RC) 
SU•T:SLtBT÷RC 
CURR:PREV/2.÷SUBT*PP/(M÷I) 
i•%TC=(4.*CURR-PREV)/3. 
•F•ESTC=I®E-IO) 215,215,255 

ESTC AND ESTP ARE CURRENT AND PREVIOUS NICHARDSON•S 
EXTRAPOLATIONS. 

P•,•=A•S((ESTC-ESTP)/ESTC} 
PAT IS A COMPARISON BETWEEN THE CURRENI AND PREVIOUS VALUES. 
WHEN PAT BECOMES LESS THAN .0005 THE CURRENT VALUE IS ACCEPTED 
FOR THE VALUE OF THE INTEGRAL, 

!FCRAT,LT.O.O005) GOT0300 
260 ESTP=ESTC 

GO TO 220 
21% ESTC 0.0 

300 ESTD=ESTC÷ESTD 
tF{!•OX-i) 500•500,310 

310 XA=XP 

Xg:X2 
YS:Y• 

00001160 
00001 
00001780 
000o 1790 

0018• 
001810 
001820 

000O1830 
000018•0 

001850 
00001860 
00001870 

001889 
O01899 

0000190O 
0000191O 
000019•0 
00001930 
000019•0 
00001959 
00001960 
0000197O 
00001980 
00001990 
00002000 
00002010 
00002020 
00002030 
00002040 
00002050 
00")0200•0 
900o2070 
0(•02080 

00902090 
09(}02100 
O•G02110 
0.•002120 
O• 002t30 

00")0•150 
O0:,OZ]60 
00• u•! 70 

00R200 
000• ,.=' 0 
0(".0• •'220 
0•_'0 .2.230 
0C0,:Z240 

02250 
000.•2260 
0•0 
OOO•:2LBO 
O( O[ 
O0 'u2 
00'•02 10 
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0177 
0178 
0179 
0180 
0181 
0182 
0183 
0184 
0185 
0186 

PP P * R / (ABS(YI) 
INDX=I 
GO TO 210 

500 CLSS=ESTD*QLS(IL)*IO00. 
600 CLS CLS CLSS I000000. 

CLSS CLS .00087 
WRITE(IWRI,30) XXRR,XXSR,Z,CLS,CLSS 
GO TO ?5 

975 CALL EXIT 
END 

DATE 75245 I0120/24 

00233• 
00002340 
00002350 
00002360 

002370 
002380 
002390 
002•00 
002410 

0000•0 



FORTRAN IV G LEVEL 21 RELCO DATE 75245 10120/24 

0001 
0002 
0003 
0004 

0005 

0006 
0007 

0008 

0009 

0010 
0011 
0012 
0013 
0014 

0015 

C 
300 
C 
C 
C 
C 
C 

SUBROUTINE PELCO (U•Z.H)HL.X.XY.Y,KST,AN,RC) 

COMMON IA/ PP•PEPI)REPZ•GY(6)•GZ(6®5) 
COMMON /B/ XVZiG)•XVY(6}.XVYC(6),XVZC(6),XXVY.XXVZ 

C SUBPO•TI•E R•LCh C•LCULATES CHI/Q CONCENTRATION VALUES, RELCO 0000247• C CALLS UPON SUBROUTINE SIGMA TO OBTAIN STANDARD DEVIATIONS. 
C THE INPUY VARIABLES ARE 
C U W•ND SPEED I•/SEC) 0000•5• C Z RECEPTOR HEIGHT (M) 000025•0 
C H EFFECTIVE STACK HEIGHT (M) 
C HL:L HEIGHT CF LIMITING LID (M) 
C X DO•N•NO D•STANCE FOR CALCULATING SIGMAZ (KN) 
C XY DOWNWIND •ISTANCE FOP CALCULATING SIGMAY (KM) 00002550 
C Y DISTANC• •ECEPTO• IS CROSSWIND FROM SOURCE (KM} 00002560 C KST STAbiLITY CLASS 00002570 
C THE OUTPUT VARIABLES APE 00002580 C AN THE •U•BER OF T•MES THE SUMMATION TERM IS EVALUATED 00002590 
C A•D ADDED •N. 000•600 
C RC RELATIVE CONCENTRATION (SEC/M**3) 00002610 
C THE FOLL.O•INO EQUATION IS SOLVED 0000•6• 
C RC (I/(2•PI•U•SIGMA Y•SIGMA Z}) (EXP(-O.5•(Y/SIGMA 

C PLUS THE SUM OF THE FOLLOWING 4 TERMS K TIMES (N=I.K) 00002650 
C TERM i- E×P(-O•S•((Z-H•2NLilSIGMA Z)**2) 
C TERN 2- EXP(-O.5*((Z*H-2NL)/SIGMA Z)**2) 
C TER• 3• EXP(-O•5•((Z-H÷2NL)/SIGMA Z)•2) 000026•0 
C TERM 4'- EXR(-O.S•((Z*H÷2NL)/SIGMA Z)*•2) 00002690 
C THE ABOVE EQUATION IS SIMILAR TO EQUATION (5,8) P 36 IN 00002700 
C WORKBOOK OF ATMOSPHERIC DISPERSION ESTIMATES WITH THE ADDITIONO00{}•?IO 
C OF THE EXPONENTIAL INVOLVING Y, 
C IWRt IS CONTROL CODE FOR OUTPUT 0000•730 

IWRI 6 
C IF X IS LESS THAN ZERO• SET RC=O, AND RETURN, THIS AVOIDS 
C PROBLEMS OF •CORRECT VALUES NEAR THE SOURCE, 

IFIX-XVZ(KS•)• 30•5•5 002770 
5 IF(XY) 30,300.300 002?80 

CALL SIGMA • OBTAIN VALUES FOR SY AND SZ 
CALL SIGMA (X)XY•KST•SY,SZ) O00OZS•O 

S¥ S•GMA ¥• THE STANDARD DEVIATION OF CONCENTRATION IN THE 
Y-DIRECTION (M) O000EB•O 
SZ SIGMA Z. THE STANDARO DEVIATION OF CONCENTRATION IN THE 
Z-DIRECTION (M) 

INITIAL VALUE OF AN SET O. 0000•850 
AN=O. 000•Z850 

C IF THE •ECEPTOR IS ABOVE THE LID, W•ITE THAI OUI• SET •C Oo 
C AND RETURN, 

IF(Z-HL)IO,IO,20 00002890 
20 WRITE(IWRi•I) 00002900 

FORMAT(IX,•RECEPTOR HIGHE• THAN LID)) 000•)?•I0 
30 RC=Oo 

RETURN 
C IF THE SOURCE IS ABOVE THE LID) SET PC 0.. AND RETURN. 
i0 IF(M-HL)40•40)30 000029•0 
C YD IS CR©SSWIND DISTANCE IN METERS. 00002960 
C STATEMENTS 40 TO 250 CALCULATE RC, THE RELATIVE CONCENTRATION) 00002970 
C USING THE EQUATION DISCUSSED ABOVE. SEVERAL INTERMEDIATE 00002980 
C VARIABLES ARE USED TO AVOID REPEATING CALCULATIONS. 00002990 
C CHECKS APE MADE TO BE SURE THAT THE ARGUMENT OF THE 00003000 
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•t •NCTIO•) IS •EVER GREATER THAN 50 <0• 
•A•, BECOMES GREATER THAN •5) A LINE OF 

•-C•R•NG OF THIS, 

3•30 



FORTRAN 

0001 
0002 
0O03 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 

IV G LEVEL 

643 
644 

SIGMA DATE 75245 

SUBROUTINE SIGMA(X,XY•KSTgSY•SZ) 
COMMON OLS(24)•HEAO(20) 
COMMON /A/ RR•REP|•REP2•GY(6)•GZ(6•5) 
COMMON /B/ XVZ(6)•XVY(6)•XVYC(6)•XVZC(6)•XXVY•XXVZ 
AZ=X•IO00. 
AY=XY•|O00. 
IF(AZ-5000o)641•643•640 
IZ=I 
GOTO644 
IF(AZ.GEoSO0°) GOT0643 
IZ=3 
GOT0644 
IZ=2 
SZ=GZ(IZgKST)•AZ•GZ(IZ•3•KST) 
SY=GY(KST)•AY•O,903 
RETURN 
END 

10120/24 

00003590 
003600 
003610 
003620 

00003630 
00003640 
O0003650 
00003660 
00003670 
00003680 
00003690 
00003700 
000O3710 
00003720 
00003730 
00003740 
000O3750 
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0002 

0005 
0006 
0007 
0008 

ATH DATE 75•45 

%#•OUTINE ATHIDX•DY,ANGMgOANG) 
CO•ON QLS(24),HEAD(201 

CO•O• /B/ XVZ{6)•XVY(6)•XVYC(6)•XVZC(6)•XXVY•XXVZ 

•FCOY•EO,O.}•OT09 
AaG•:ATAN(DYIDX}•RAD,I80o 

60T016 

50T0!6 

60 T 016 

GO•016 

•NG•=ATANiDY/OX}•RAD 
•i6=ANGH 
ANG•=•NGH/RAD 

END 

]0/20/?. 
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FORTRAN 

0001 

0002 
0003 
0004 
0005 
0005 
0007 
0008 
0009 
0010 
0011 
0012 
0013 

0015 
0016 
0017 
0018 
0019 
0020 

0023 
0024 

0026 

0027 
0028 
0029 
O030 

0031 
0032 
0033 
0034 

003S 
0036 
0037 

0038 
0039 
0040 

0041 
0042 
0043 
0044 
0045 
0046 
0047 
0048 
0049 

IV G LEVEL 

C 
C 
C 

C 

3O 
C 

31 
C 

C 

C 

C 

LIMIT DATE 75245 

L I.•T (XO0 TT,UI ,U2•p) 
•!.LJ•:;ROUT%NE LIMIT REDUCES THE LENGTH OF THE LINE 
•,-•J:•c• TO PLUS AND MINUS FOUR SIGMY Y•S FROM A POINT 
'.u•P•%ND OF THE RECEPTOR 

CO•HON /A/ RR•RERI•REP2•GY(6)•GZ(6•5) 
CO•HON /•/' XVZ{6)•XVY(6)•XVYC{6) •XVZC(6)•XXVY•XXVZ 

C=0•903 
•=•0 •/57• 

O •ST;:A8• (U2-Ul) 

AI'IOL, t]I TO IOAD LT 90 DE6 

•d•L;,•E] TO IOAD GT 90 AND LT 180 DEG 

007 :;,,• C 

:<•'..•QL.E TO ROAD GT 180 AND LT 270 DEG 

Ai(•)LC FO lOAD GT 170 AND LT 360 DEG 

)_F" (AI]I-] ANC05 ,LT,, 0•) GOT09 
xcos'::,vO/•£•COS 

'•I!]T IF I.• I NEARLY PERPENDICULAR TO ROAD 

•F (A• ('!'•) ,GT •DIST) GOT03 

IF ('IP,LT+ T GOT03 
YP= (X•XCOS)/ANSIN 
IF (TP,tT=TI} GO•03 

10/20/2• 

0000•040 
000040%0 

O000•O•O 

O04O•O 
00•00 

OOO0•l•O 
000041•0 

00006•0 
0000•I•0 
00004160 
00004•70 
0000•i•0 
00004•90 
OO004•O0 
000o•i0 
O0004Z•O 
00004R3() 
00006•40 
00004•0 
0000•60 
00004•70 
00004•0 
000042g0 
000¢4300 
00004310 
000043•0 
0000•330 
00004340 
00004•50 
000041•0 
0000•70 
00004•60 
00004•0 
00004•00 

OOOO•2C 
00004•30 
OOOOQ•O 
0000•5() 
0000•.00 
0000•470 
00004•0 

00004500 
000045}0 
0000•£0 
00004•30 

00006•0 
0000•5•0 
0000•70 
00004• 
000•4•90 
00004•00 
000046•0 
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0050 
0051 
O05Z 
0053 
0054 
0055 
0056 
0057 
0058 
0059 
0060 
0061 
0062 
0063 
0064 
0065 
0066 
0067 
0068 
0069 
0070 
0071 
0072 
0073 
0074 
0075 
0076 
0077 

0078 
00?9 
0080 
008] 
0082 

0083 
0084 
0085 
0086 
0087 
0088 
0089 
0090 

C 
11 

C 
9 

70 

7 

51 

52 

LIMIT 

X=X-DX 
IF(DX,LT,Io}GOT03 
DX=DX/IOo 
GOTO] 
X=XCOS 
DX=-to 
X=X*DX 
IF(×oLE,O,}GOT05 
ASY=A•{X÷XXVY)**C 
T2=ASY/ANCOS 
IF(ABS(T2),GToDIST)GOT06 
TP=(XCOS-X)/ANSIN 
IF(TP,LT,TZ)GOT04 
TI=TI/IO00o 
T2=T2/]O00o 
• XO0 • TAN(ANG) 
GDTO(51•52•52•51)•INDX 
U! RR R T2 FUDGE 
U2 RR R T1 FUDGE 
GOT08 
U! RR R T1 FUDGE 
U2 RR R T2 FUDGE 
IF(UI°LT,REP1)UI=REP! 
IF•UIoGToREP2)GOT07 
IF(U2°GToREP2)U2=REP2 
P=ABS•U•-UI) 
•F(U2oLT°REPI•GOT07 
GOT05 

WIND NEARLY PERPENDICULAR TO ROAD 
TI=Ae(X*XXVY)e•C 
T2:TI 
U]=RR=Tt/IOOO,-FUDGE 
U?=RR÷T2/IOOO,÷FUDGE 
GOT08 

WIND NEARLY PARALLEL TO ROAD 
UI=REPI 
U2:REP• 
P=ABS(U2-Ul) 
GOT05 
P=0o 
CONTINUE 
RETURN 
END 

DATE 75245 
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FORTRAN 

0001 
000• 
0003 
0004 
0005 

0006 
0007 
0008 
0009 
OOlO 

IV G LEVEL 21 BLK DATA DATE 75•65 I0/20/24 

BLOCK OATA 000 
COMMON /A/ 
COMMON /B/ XVZ(6)•XVY(6)•XVYC(6)•XVZC(6)•XXVY,XXVZ 
DATA GY/0.•0.•95•0.•0.13•0.0981 000 
DATA GZ/2eO•OOO2539•O.O383•2*2.0886,1.2812•2*OoO4936tO.1393.2el.•|O00 
"37•0.9•67•0.115•0.]8]•,0oI|2•0.9|09•0.926•0.9]•0°7368•0o2591•0°08000 
"56•0®5642•0.•869•0o865•|.•969•0.25•7•0°0818•0°442|•0.6341,0o8|55/ OOO 
DATA XVZ/O®O12•OoOI•O.Ol?•O°O•7•Oo035•Oo058/ 000 
DATA XV¥/°009•.013•.0•0•o03•.044,°044/ 000 
DAYA XVYC/•035•.O•9•oO?6•°I•3•O.167/ 000 
DATA XVZC/•O•5•°04•o065•.•IO,.15•,.26/ 000 
END 

05100 

05120 
05130 
05140 

05160 



ST_A BILITY C LA SS DFTERMINA TION 

The Turner and Pasquill atmospheric stability classes used as inp•,•:s 

models in the AIRPOL study were determined using computer programs 

algorithms given in references 1 and 2, respectively. The specific proc•d;.•,:: 

AIRPOL stndy and recommended for use with the program AIRPOL-4 {:Pasqt•}! 

below. 

Turner's 
Metho• £) 

I. Determine the net radiation, i.nde:•:, NItI, as foll.ows: 

1. If the to•al cloud cover is 1.0/i0 and the ceiiit•g is < 7, 00i) f•,:•., 

2. Nighttime 

a. If total cloud cover • 4/10, 
b. If total cloud cover > 4/10, NI•I 

2,. Daytime 

and 

Determin•.• the •oiar altitude, a, from 

•:• arcs•i• sin • x sin ¢ -• cos \ 2 • / 

5 arctan -tan 23 5 ° x cos 365 • 

Where 

¢ is the station latitude, 

H is the hour or day (military time), and 

N is the m•mber of days since January 1. 

b. Determine the isolation class number, ICN• from Table 

c, If total cloud cover <_.5/10 NI•I ICN. 



d. If total cloud cover > 5/10 determine NRI as follows: 

1. If ceiling < 7,000 feet, NRI ICN- 2. 
2. If 7,000 _< ceiling < 16,000 feet, NRI ICN-1. 
3. If total cloud cover is 10/10, NRI ICN-1. 

(This applies only toceilings_• 7,000 feet, since 10/10 
below 7,000 feet is covered above with NRI 0. 

4. If steps 1, 2, and 3 are not applicable NRI ICN. 
5. If NRI < l•let NRI 1. 

II. Determine stability class from Table 96. 
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TABLE 95 

Insolation Class Numbers 

Solar A ltitude 
(a) 

Insolation Insolation Class Number 

0 ° • ¢x < 15 ° 

15 ° < ¢x <35 ° 

35 ° < c• <60 ° 

60 ° < a <90 ° 

Weak 

Slight 

Moderate 

Strong 

TA BLE 96 

Turner Stability Categories 

Wind Speed 
(.knots) 

0 < WS <2 

2 < WS <4 

4_ < WS <6 

6 < WS <7 

7 < WS <8 

8 < WS <10 

10 -< WS < 11 

11 < WS < 12 

12 _< WS 

Net Radiation Index 
4 3 2 1 0 -1 

A A B C D 

A B B C D 

F 

F 

A B C D D E 

B B C D D E 

-2 

F 

F 

B B C D D D E 

B C C D D D E 

C C D D D D 

C C D D D D 

C D D D D D 

D 

D 
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II. 

P_...a_squill's Method (2) 

Nighttime 

Determine stability class from Table 97 based on wind speed and cloud cover. 

Daytime 

1. Determine insolation proportionality, IP, as follows: 

a. Determine the solar altitude, •, from equations 1 and 2 in the 
previous section. 

b. Determine IP from 

IP (1-0.5x F) x sin (• 

where 

F is the fraction of sky covered by clouds, and 
¢• is the solar altitude from equations 1 and 2. 

2. Determine relative insolation strength, RIS, as follows: 

a. RIS =strongif 0.67 < IP<_ 1.00 
b. RIS moderate if 0.33 < IP • 0.67 
c. RIS slight if 0.00 < l'P < 0.33 

3. Determine stability class from Table 98 based on wind speed and relative 
insolation strength. 

(3) 
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TABLE 97 

Pasquill Stability Categories, Nighttime 

Surface Wind Speed 
(knots} 

0<WS <3 

3<WS <6 

6 < WS < 10 

10 < WS < 13 

13 < WS 

cc >_ 5/10 

D 

D 

D 

D 

Cloud Cover 
CC< 

D 

D 

D 

5/10 

TA BLE 98 

Pasquill Stability Categories, Daytime 

Surface Wind Speed 
(knots) 

0 •WS <3 

3 <WS <6 

6 <WS <10 

10 < WS < 13 

13 <WS 

Strong 

A 

A 

B 

l• elative Insolation Strent•th 
Moderate 

B 

B 

C 

Slight 

B 

D 
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SUMMA RY A ND RECOMMENDA TIONS 

This report has quantitatively detailed the data and methods used in the 

analysis and comparative evaluation of AIRPOL-4. This document should be 

supplied, along with the other reports in the AIRPOL series, as evidence 

supporting the validity of AIRPOL-4. This report should also be made available 

to interested governmental agencies as a source of air quality field data. 
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