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1ALt & - SUMMARY OF STACK TESTING DATA

T

, ROYAL JUBILEE HOSPITAL INC INERATOR

D/ nhmmU eb. Feb, 24 Feb. 2 feb. 28 March
SAMPL ING NATA ]

RIIN NIIMRER 1 2 k! 4 5
TYPE part /HC1 pioxin Dioxin pioxin pioxin
SAMPL ING PERION 1053-1508 1103-1528 1015-1445 1047-1501 0953-1403
TEST NURATION (min) 240 240 240 240 240
SAMPLE VOLUME ASuut 3.39 3.556 3.50 3.56 3.39
1SOKINETICITY (%) 95.8 105.2 101.2 99,0 99.9

VELOCITY (m/s) 1.7 1.8 11.4 1.7
FLOWRATE (m3/min)* 200 192 195 202 199
TEMPERATURE (°C) 153 161 152 149 195
MOTSTURE (vol %) 6.3 9.5 6.8 4.0 5.7
o2 {vol % - dry) 3.2 3.1 3.5 3.4 3.2
02 (vol % - dry) 17.0 17.3 17.1 17.2 17.2
Ny (vol T - dry) 79.8 79.6 79.4 79.4 79.6
MOL. WEIGHT 29.19 29.19 29,24 29.23 29.20
EXCESS AIR (%) 402.2 446,.6 425.3 438.7 432.9

+ values report

March 2

6
PAH/PCB
1015-1425
240
3.39
100.1

11.8
199
158
6.0
2.9

17.5

79.6

29.16

476.4

od are on 2 dry basis corrected to standard no:&ﬂg:m of 25°C and 760 mmHg.

March 3

Part/HC1
1007-1212
120
1.70
98.1

12.1
202
161
6.2
3.4

17.0

79.6

29.22

407.3

St
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TABLE 5 - SUMMARY OF PARTICULATE AND HC1 TEST RESULTS

ROYAL JUBILEE HOSPITAL INCINERATOR

DATE (1983) Feb, 23 March 3
SAMPLING DATA
RUN NUMBER 1 7
SAMPLING PERIOD 1053-1508 1007-1212
TEST DURATION {min) 240 120
SAMPLE VOLUME (m3)* 3,39 1.70
ISOKINETICITY (%) 95.8 98,1
TYACK GAS DATA
VELOCITY (m/s) 1.7 12,1
FLOWRATE (m3/min)* 200 202
TEMPERATURE (°C) 153 161
MOISTURE (%) 6.3 6.2
EXCESS AIR (%) 402.2 407.3
“PROCESS DATA
AMOUNT WASTE FED (kg) - 3036 1827
WASTE FEED RATE (kg/hr) 714 876
PARYICULATE RESULTS
AMOUNT COLLECTED (mg) 169.5 112.0
CONCENTRATION
- MEASURED (mg/m3)+ 49.9 65.9
EMISSION RATE (kg/hr) 0.60 0.80
EMISSION FACTOR {g/kg waste) 0.84 0.9
HCY RESULTS
AMOUNT COLLECTED (mg) 1490 1140
CONCENTRATION
- MEASURED (mg/m3)+ 438.2 670.6
- CORR. 50% E.A. Emg/m3) 1467 2268
m 983 1520
EMISSION RATE.(kg/hr?p ) 5.3 8.0
EMISSION FACTOR {g/kg waste) 7.4 9.1

L

*Values reported are on a dr basi
es s corrected to standard
conditions of 25°C and 760 %m Hg.
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TABLE 6 HEAVY METAL TEST RESULTS - STACK SAMPLES

'- Amount Collected Concentration® Emission Rate
Run | Run 7 Run ) Run 7 Run 1 Run 7
(mg) (mg/m3) (g/hr)

Ca 25.62 27.31 7.56 16.06 90.7 194.6

Na 20.74 19.28 6.12 11,34 73.4 137.4

4 19.84 23.28 5.85 13.69 70.2 165.9

LY 13.85 16.01 4.09 9.42 49.1 114,2

In 10.26 7.55 3.03 .44 368.4 53.8

Vg 757  8.3% 2.2 4.91 26.8 59.5

(ug) (ng/m3) (mg/hr)
8 904 554 266.7 325.9 3200.4 3949.9
L 454 109.7 267.1 1316.4 3237.3
xR LRI e e o, M RS EPO N TR AT
AL 142 151 41,9 - 88.8 502.8 1076.3
}_h 141 48 81.6 23.2 99,2  ~l.d
g 126 120 37.2 70.6 (VY3 855.7
Ji‘j 83 12 24,5 7.1 294.0 86.1
< 46 40 13.6 23.5 163.2 284.8
M 45 L e T s s s oo il i wes st O e TR
g 36 16 10.6 9.4 127.2 113.9
s {g i? ;.g 2.9 60.0 71.5
' . .5 36.0 78.8
. 9 57 2.7 33.5 32,4 406.0
TS 6 4 1.8 2.4 21.6 29.1
e 6 ND 1.8 21.6
Ny 3 5 1.5 2.9 18.0 35.1
He 3.0 4.5 0.9 2.6 1.8 31.5
Co 2.8 1.6 0.8 0.9 9.6 10.9v
v 2.3 2.3 0.7 1.4 8.4 17.0
Re N§'3 0.2 0.1 0.1 1.2 1.2
s ND
X ND ND
A ND ND
Te ND ND
\""—--N._D_ ND

ND .
0210t detecteq

+

’ncentr N
LR a;mns are reported at dry and standard conditions (25°C and 760 mm Hg) but
N corrected for excess air.

.
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The dioxin and furan stack sampling results are presented in Table 8. These
results are reported for five homologues - tetrachloro, pentachloro, hexachloro,
heptachloro and octachloro. The total PCDD and PCDF reported are the sum of these
five specific homologues and therefore exclude any of the monochloro, dichloro or
trichloro groups which were not analy;ed.

With the exception of the octachloro homologue, there were more furans than
dioxins found in the source emission samples. A listing of the average concentrations and
emission rates over all four test runs is given in Tabie 9 below.

TABLE9 AVERAGE CONCENTRATIONS AND EMISSION RATES OF DIOXINS AND

FURANS
, . Concentration (ng/m3) Emission rate {ug/h)
Homologue Dioxin Furan Dioxin Furan
Tetra CD. ND . 27.0 ND 319.0
Penta CD- 15.7 46.2 183.3 Su4.6
Hexa CD- 13.8 42.9 162.6 505.7
Hepta CD- 16.7 25.7 197.1 304.8
Ocﬁa CD- 22.8 13.8 269.4 163.5
Iﬂ_)TAL PCD 68.9 155.6 £11.2 1,837.5

R —

The average concentration of polychiorinated dibenzofurans was 155.6 ng/m3 amounting
“-’ & emission rate of 1,837.5 ug/h. The average'-concentration of polychlorinated
‘lﬂlbfnzo-p-dioxins was 63.9 ng/m3 for an emission rate of 811.2 ug/h. Generally, the
::‘:;"a:w Wfs emitting about twice as Imuch furans as dioxins during the testing period.
be diff?c :he mmer:t. in each of the five homologous groups were not quantified it would
one sign;-t to descnlbe the significance of these results in terms of toxicity. However,

icant fact is apparent. There were no detectable amounts of the tetrachloro-

diox;
! homologue which contains 2,3,7,8-TCDD - the most toxic dioxin congener.
50,2

st PCB and PAH. The PCB and PAH results, obtained from Run 6 on March 2,

are oivan _ .
‘ho; f¢ givén in Tables 10 and 11 respectively. Data are reported in terms of the
nt

Collected, the concentration and the emission rate.
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TABLE 10 PCB TEST RESULTS

R

ROYAL JUBILEE HOSPITAL INCINERATOR

Component Amount Collected Concentration Emission Rate
(pg) (ug/m3) (mg/h)

Aroclor 1242 3,41 1.01 12.06

(3C - 5C1)

sroclor 1260 3,96 1,17 13.97

{5Cl - 8CI)

Total PCB 7.37 2.17 25.91

The PCB data have been clarified into the low chlorinated biphenyls (based on
an Aroclor 1242 standard), the high chlorinated biphenyls (based on the Aroclor 1260
s:1:dard), and the total PCB which are the sum of these two groups. The distribution of
1tal PCB in the sampling train is given in Figure 6. The majority (> 90%) was found in the
bazk-half of the sampling train suggesting that the PCB in the stack emissions exist
¥:marily in the gaseous state. Also significant, is the fact that the back-up glycol
i~singers collected almost three times more PCB than the Amberlite cartridges. This
siggests that the Amberlite is relatively inefficient for PCB sampling. Further, since
05t was found in the impingers, there is the possibility that some of the PCB in the stack
smples may have escaped collection in the train. A large amount of PCB were also
!°uf‘d in the back-half glassware rinse. All these facts suggest that a different sampling
;1":1 using impingers as the primary collection media for PCB, would be preferred over
¢ Amberlite system used during this study.
compounds The PAH results are reported for 23 individual PAH compounds. of these.23
Were Ic:ui'i‘._,malyz'Ed for, a total of 13 were not detected. Of the remaining 10 PAH which
*llicient i the emission rates varied from 1 to 8 mg/h. The sampling train was very
3t of the :app’"g all of the PAH identified. All of the PAH were found in the back-
Furthey . ain which means they ail were emitted from the source in the gaseous state.
v all of the PAH.were found in the Amberlite cartridges. There were none

tecteq
X In the condensate trap, the impingers or the back-half glassware rinse.
3.2

¢ ana| ASh Samples. The fly ash and bottom ash samples, collected on February 28,

2

™ tora) :zed for dioxins and furans. A listing of these results for the five homologues
CDD/PCOF is given in Table 12. There was very little dioxins or furans found




27

- 20314 U1 9 uotdas wolj paydajjod yse wolied -d

pamBigugiLis IR AN | suo18a21 woJlj pard3flo2 yse wolioq Jo ausodwod -D

woels dwai moj 3yl o} 298ueyoxa Jedy
woers dway moj ayl 03 193ueydxX3 1834 Y} WO} Juipea] 1onp 3yl Jo siiem ay) wolj pAaiddflod yse Ajd -V

ay wioy] 3uipea] 1oNp Y JO W0}30q 3y} wol} pa123(]02 yse A4 -d

uondiidsaq Ijdwes
2/3u 00 > ‘PIAIINP ou = gN

AYOLY AIANIDNI IV 1IISOH g37119NcC 1vAO0d

ARl 9°¢ ¢*898¢ ¢ 162 Lz 91 6 LLh9 17652 (-aHd) 1m0l
L 7°0 Z°092 8°9¢ 61 <0 ¢ ig6e  9°€6 (-QD0) B0
< : 7°0 < ons 2°96 <0 $°0 1'L66  9°Sh (-aD<iH) ©adaH
0°'¢ L0 g ZeLl 219 €0 %°0 g'¢€6 0748 (-aQDH) exaH
€1 . 11 06651 1°0 an 2'0 1°68%8 9792 (-aDsd) muad
L0 0°1 ¢ LE6 6°2¢ an 1°0 g¢zl €9 (-aoh1) enal
(3/3u) NOILVYLNIONOD

a D d v d D q "/ apoD drdweg

NV uNd NIXOIQ punoduiod

—————

i ——

i ——

SN VS s, o s Gras bl NV IO 1 UNV NENOIU Y AN YA T






