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MEMORANDUM
SUBJECT: Dispersion Modeling of Fugitive Emissions Sources
at Bunker Limited - Results of Model Evaluation 2 i é
FROM:  David C. Bray, Acting Chi Hd fRobert/B. Wilson
Air Programs Development Section Regional Meteorologist
TO: Joseph A. Tikvart, Chief

Source Receptor Analysis Branch, OAQPS (MD-14)

In our previous memos to you, we explained an alternative methodology we
developed for modeling fugitive lead emissions from the Bunker Limited lead
smelter in northern Idaho (July 29, 1985) and we proposed a protocol to
evaluate whether or not this approach improves the model performance for
predicting measured ambient concentrations (August 14, 1985). In this memo.

' we present the results of our statistical evaluation and the. 1mp1ementat1on
~‘of the protocol in the attached three -tables.

Table 1 lists the set of statistics for the paired data from all monitoring
sites. This includes 36 data pairs: four quarters of data at nine monitoring
stations. Table 2 lists the same statistics for the paired data from the
maximum measured concentration (Silver King School) monitor. This includes
only 4 data pairs: four quarters of data at one monitor station. This set
of statistics is the same set that we used to compare the performances of the
LONGZ and ISC Models in our original model selection process (see my memo to
you of May 23, 1985).

Table 3 1ists the results for the statistical parameters used in the
model evaluation protocol. The single volume source method performed
significantly better than the multiple volume source method for the average
residuals at the SKS monitor, and for all the monitoring sites. The single
volume source method also had a significantly lower variability among the
data pairs over all the monitors. The variances for the SKS data set were not
significantly different due to the small number of data pairs, so no points
were awarded for this parameter. Also, the confidence intervals overlapped
for the correlation, indicating no significant difference,and no points were
awarded. Thus, the results of protocol indicate that the single volume
source method is better than the multiple volume source method for modeling
fugitive lead emissions from the Bunker Limited Tead smelter. Since the
single volume source method received more than 35 points, it will be used in
the control strategy evaluation.

It is interesting to note (in Tables 1 and 2) that the confidence intervals
for the average residuals of the single volume source method contained zero
for both data sets. However, the confidence intervals for the multiple volume
source method did not contain zero. Thus, the single volume source method would
be considered unbiased (with 95% confidence) for these two data sets, while the
multiple volume source method would be considered biased toward overprediction,
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TABLE 1

Performance Statistics Over All Monitor Sites

STATISTIC

MULTIPLE VOLUME
SOURCE METHOD

SINGLE VOLUME
SOURCE METHOD

Average Observed
Average Predicted + Bkgrnd

Minimum Residual (0 = P)
Maximum Residual

 Average Residual == . . .
95% Confidence Interval

Median Residual
Signed Rank Test

Variance
95% Confidence Interval

Gross Variability
Average Absolute Residual

Correlation Coefficient
95% Confidence Interval

4.01
7.75

=31.80
3.88

=3.74

" =685, -0.94

-0.37
2.54

66.83
44,00, 113.49

78.97
4,57

0.82
0.67, 0.90

4.01
- 4.53

-8.16
5.99

' -1.39, 0.35

-0'1.5
1.00

6.43
4.23, 10.91

6.52
1.50

0.88
0.78, 0.94




TABLE 2

Performance Statistics at the Maximum Observed Concentration Site

(Silver King School Monitor)

STATISTIC

HULTIPLE VOLUME
SOURCE METHOD

SINGLE VOLUME
SOURCE METHOD

Average Observed
Average Predicted + Bkgrnd

Minimum Residual (0 - P)
Maximum Residual

"AVéraQe'RééiduE1 IR S

95% Confidence Interval

Median Residual
Signed Rank Test

Yariance
95% Confidence Interval

Gross Variability
Average Absolute Residual

Correlation Coefficient
959 Confidence Interval

10.72
34.42

-31.80
-15.86

S
-36.92, -10.50

-23,59
1.64

51.70
16.69, 705.00

600.80
23.71

0.88
-0.53, 0.997

10.72
14,10

-6.38
-0.76

13390
-7.75, 0.97 .

-3.21
1.64

5.69
1.82, 77.55

15.74
3.39

: 0.91
-0.41, 0.998




TABLE 3

Results of Model Evaluation Protocol

Insignificant difference, no points awarded.

-OBJECTIVE PARAMETER METHOD STATISTIC  SIGNIFICANCE TEST POINTS
N Multiple  -23.71  [tsks = 5.365 0
(d)sks [to.05 = 3.182, 3 dof
Single -3.39 [significant difference 35
2 Multiple 51.70 [Fsks = 9.1 0
( s° Jsks [F?B dof) = 15.5 *
T Single 5.69 [no significant difference 0
~ Multiple  -3.74  [tp = 2.253 0
(d)aLL [to.g5 = 2.030 ,
Single -0.52 [significant difference - 25
) Multiple 66.83  [FaLL = 10.4 0
( s°)aLL [F(35 dof) = 1.9
Single 6.43 [significant difference 15
Multiple 0.82 [ 0.67, 0.90] 0
( r)aLL [confid. intervals overlap *
Single 0.88 [ 0.78, 0.94 ] 0
TOTAL POINTS
Multiple 0
Single 75



: ! WILTIPLE BUILOINGS | OME BUILOINS 732 MBS % WALT 732 1 WAT ! 732 L WAT {732 WAT ! TR DMEAS i WALT : ; PHEAS 3 WAT I TR EAL EAT IR
STATION | REAS. |  WODWBACK | DIFF. : RATID INODSBACK DIFF. i RATIO ! ABSRAT | ABSAAT ! Di-avhi Di-avb2i Di2 i 0i2 | aBSDi | ABSDi | MS-AVN | C-AVGC | C-AVEC ! ABOCD (BDCD {M@2  iCB2 [ CD2 | BACKGR HODELED MOBELED

i : FIRST BUARTER .
ks e ) A2 380 0250 1,00 -6.38 0.5 0750 0,375 78703~ 33 101105 40,87 310 638 b6l 3467 1247 2926 8247 63I3 10081 135551 0.7 4215 1613
0 : S8 0 RS o0 o2 1221 627 0487 0418 0513 303 30 202 I %0 47 L83 168 Ci306 1883 L7808 39031 0220 (531 19
Pl i i O O v Y e O U o1 5 S X T B R X B
058 ; L £72 -3.00 0380 Tk L9 0.470 0% 653 054 203 ez 378 300 LM -2 -Lo3 -0B 692 L9 823 w18 M ooqey &S 37
o : G181 1990 373 0310 134 -Bs 0431 0680 0589 99.B4 S5 180 b3 373 16 207 ani6 %2 2043 2.3 412 MIOE %1 023 1949 1D
KId ; 0.5 ! 165 -10B 036 L33 -0.76 047 0 05N T8 006 Lo 057 LGE 076 -3 -hi0 30 2097 (0.9 LB B2 02 W1 145 LIS
1 : [0 0.6l 029 LI 05 035 L3 047 O3S 1e2t 04 008 Q2 0 03 N2 -Li 38 2[4 %2 303 IS4l 0B 042 0%
car | o 0.5 0817 0.7 -0k 0730 0.383 0,250 1081  0.08 021 006 045 0N -3 -aF I3 232 QL4 1078 A0 12623 009 09 0.7
/o X TRV ) B N B2 004 oS 03I ool 132 005 e 655 Ae 07 LF a2 IR e 1S 127 230 el o 123 e
AVERMGE L1 L0 .06 0.6 bF 255 0620 O.M5 0 |

i | SECOND QUARTER :
G i 623 1 2200 -15.8  0.282 B8 245 0718 0718 0282 Ma82 303 25L4E S99 1586 245 22 1630 415 ILB7 9.2 49 5.2 11751 0.5 208 842
KK : 237 Le7 0% 125 1% 0B 116 045 0316 1798 L7608 03 050 08 -Led -G %k .82 A (T R N RN B AW |
PI : 12 083 018 1223 o4 0.3 | 0.2 0.4 1542 - 0.80 0.03 oM 09 0 28 -h9l 3B 045 1S X TR X R MU N/ B X
053 i NV 0.8 004 0828 042 005 Log2 0.2 0082 032 007 (00 004 003 LM 69 -390 Wtk 1308 LI 46 15261 008 012 0.5
KCH i 283 03 -L5 048 307 07 0M3 oMY 008 3 oz 23 003 LS 07 <Ll LY -l 3w L7 LMW 2% 008 &2 2.8
KIH ; [T 0.6 031 053 053 -0.0B 0467 06 O 108l 02 008 003 031 008 -l -.08 A0 M 1463 133 8032 (600! 0.0 0% 043
¥l i [T 067 -0.2 0d%0 0.3 007 0.673 010 0127 12490 020 o006 00 02 007 C-EES .08 -4.00 iz M8 1230 RS 1981 007 0% 045K
CaT i 0y 047 -0.08 0833 038 001 LO32  0.87 0037 | 028 0.01 00 008 00l &2 -L2® 415 3 1500 1308 Ho0 17201 o008 0% 0.2
S/ | I LI -2 0860 409 0.2 093 0480 0.2 0,28 007 00k 007 X7 6 008 -0 -0 6027 e B3 0.4 09I 0185 691 3w
MVERMGE | n i 32 230 sl 4B 1039 0.5 0.3

5 ; THIRD BUARTER .
5K ; 7.03 .87 -19.80 0262 1099 -39 0439 0.738 0361 209.30 188 39378 ST 19.8¢ 3% 302 1943 647 SLBI 1955 %4 MSJ9 43! 0.0 2075 10.87
[ i b L72% LM Lm 2R3 238 LME LMe 3.5 B4 S0 570 230 23 QaF -5 23 o8l <08 602 B LS o0l e LA
PN i 1.5 L3 025 w09 059 Lo 019 obe 1S9 L2 0.6 0N 0. 0.3 24 b3 - 1584 B3 00 R 1281 0 11 o
58 | .8 L3 -063 Q&2 oW 010 032 03 0.09% 1100 018 0.8 00 043 od0 -Nl4 -4dF LB R0 wis el oo 1 0.6
KCH ' 3.4 b2 -Rab o 023 &30 -Liz 073 0T 08 e 0% 9% 18 L L1z 08 L 0.2 0.3 030 L2 0! 010 632 448
ki : 0.0 105 063 0401 079 .37 0.53  0.999 0.4 9.0 002 0% 03 o) 0.3 3B 470 34 20 1L 10 W 15971 o0 0% 010
g ; ¥ 0.8 oIl G218 08 o8 LIS 0@ 013 1a82 048 e.0r 03 0M1 008 LB 725 409 202 1391 ILS¢ 523 1e2e 0 oAl 042 0.35
T ! A4 072 0.2 G0t 0 <012 7B 039 0211 1LY 006 008 001 03 Q2 38 703 -39 A6 162 1280 W 1581 oS o8l o4
oo | mo %03 -2 03 S 000 0.1 02 oA 027 . 003 WIS 04 &2 070 0% L2 094 0.98 0.2 0.8 L 08! om0 8w SN
o g L 5.6 @ 95 -0.% 109 0530 0431

; | FOURTH BUARTER
Sk Y $.32 2733 0410 1973 076 0.%2 059 0.038 55.38  0.06 747 058 233 076 M9 ST 152 STLE ZB.00 2648 WELKY BLITI 019 412
KA : 5.20 ST X R R S 0.088 db.bl 1060 .52 0B 39 073 S8 LB 33 B0 A0 .% 2l 1541 0 35
P : 5.08 2 2B i LT 33 28 LisE LE 4Le M LB 08 - LT3 3N LT 50 -27b BT 96 LS AE 161 0. 2;
158 : B I LB -LA 015 28 025 010 03 0of0 b2k 007 LI 006 L2 0. 143 Ne -l 30 2Af 200 150 2861 043 3w
KCH B 1 78 -e30 o413 L) -032 0 08B 0387 oM Tl 06 M LT &5 132 621 903 107 %445 463 3B BLE S04 1 003 1kl
K : ¥ L6T 038 1230 L5 0B A8t 0230 0eM - g7l 176 03 066 038 00 -1%  -6.08 -3 AL &A2 B3 W 1081 oufr LS
#0 : (TR L19 ol nl o el 137 ol 03 My 071 002 0o o7 o2 270 bS5k LM (LK 1A B[ 2wy Lk
a7 : [RTE L1208 L2% 08 036 LeS) 02% 083 iA23 Lle OB 0N 079 08 260 683 34T M2 9M 673 4LW 13481 03 0w
SW/OHD  f 145 1 7 LB LGSR Big6 S99 L6l 03l 04 2.8 1507 B3 5B 5§ 0. 302 I3 M ANW UNZ %i2 1Tedi 0470 1089
AVERAGE AU e 73 L e 104 L9 0.3k 0502 !
AVERAGE o | L3 08 &5 <032 L101 0MS 0407 W97 625 TAYT 651 4 LS00 .00 .00 .00 3.02 1943 1833 12448 277 |
s U3 22089 284291 BAS L3 SN 00 L0 L00 140445 69036 GSTLTT B30 %ad.e4 !

Al Monters

RULTIPLE 732 HAGL
AVG DIFF  -3.74  -0.52
VARIANCE 64,83 6.43
GROSS VAR  78.97 6.32
AV AB RES  4.57 1.0
CORRELATE  0.82 0.88
HIN DIFF  -31.80  -B.14
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MIN RATIOD  0.25 0.43
HAX RATID 2,35 2.87
, AVE RATID  0.83 i.10
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