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6.2 Sulphur Dioxide

Table 6.6 summarizes the sulphur dioxide data collected at the Jail
station and Table 6.7 summarizes the sulphur dioxide data collected
at the Foreman Flats station. '

The data observed at the Jail station indicate the highest annual
mean occurred in 1983. Although the annual mean for 1986 was the
second lowest on record at this station, one-hour excursions of
greater than 450 ug/m3 were recorded.

The data observed at Foreman Flats indicates that 1984 and 1985 were
similar in a number of respects. Generally the annual average from
1982 to 1985 has shown minor variability. Unfortunately, a major
equipment failure, resultant from a lightning strike, has invalid-
dated the analysis of this stations sulphur dioxide measurements for
1986.

Figure 6.2 clearly illustrates the trend in annual mean SO con-
centrations from 1981 - 1986 for the Jail and from 1981 - 1985 for
the Foreman station. The highest annual average was recorded at
both stations in 1983.

TABLE 6.6
Summary of SOp Data at Jail Site (ug/m3)
Annual | No. of 1 Hour Values |No. of 24 Hour Values |No. of Hours
Average Instrument
Year (ug/m3) |>450 ug/m3{>900 ug/m3 |>160 ug/m3 |>260 ug m3| Operated
1981 10.7 1 0 0 0 7,016
1982 25.5 1 0 0 0 6,535
1983 31.8 1 0 0 0 8,310
1984 22.9 6 1 3 0 7,551
1985 21.0 0 0 0 0 7,860
1986 16.9 4 0 0 0 8,278*%*

*  Annual Mean consists of Philips SO data (Jan. - Feb. 1986) and

TECO SO2 data (Mar. - Dec. 1986).
**  Total hours of both, Philips and Teco, S0 monitors.
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TABLE 6.7
Summary of SO, Data at Foreman Flats (ug/m3)
Annual | No. of 1 Hour Values |No. of 24 Hour Values [No. of Hours
Average Instrument
Year (ug/m3) [>450 ug/m3|>900 ug/m3 |>160 ug/m3 |>260 ug m3| Operated
1982 20.4 0 0 0 0 4,563
1983 27.0 1 0 0 0 7,963
1984 24.3 3 0 1 0 7,762
1985 25.8 3 0 0 0 7,265
1986 M* 0 0 0 0 5,135%*
B.C. Ambient Air Quality Objectives: Level A Level B
One Hour: 450 900 ug/m3
24 Hour: 160 260 ug/m3
One Year: 25 50 ug/m3
* Note: As Foreman's annual average percent valid data was less than
67%, the annual average SO, concentratjon is statistically in
error. An annual average of 6.5 ug/m3 was computed from the
five months where percent valid data was greater than 67%,
March - June and December.
**k

Total hours of both, Philips and Teco, SOp monitors.
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6.3 Dustfall
Tables 6.8 to 6.12 present a summary of total dustfall data as
observed at all stations.

The data observed at Plaza 400 during 1986 indicate a slight
increase after a general improvement from 1980. The Level A
objective of 1.75 mg/dm2.d was exceeded once in 1986.

The Jail station recorded a higher annual average of total dustfall
for 1986 compared to the 1983 - 1985 results. The exceedance of the
Provincial A Level objective of 1.75 mg/dm.d last occurred in
1982.

The data observed at Foreman Flats for 1986 indicated a slightly
higher annual average in comparison to 1985. The 1986 annual
average is the second lowest in the five years of measurement.

TABLE 6.8

Summary of Dustfall Data at Plaza 400 Site (mg/dm2.d)

Average No. of No. of Samples

Year (mg/dmZ.d) Samples >1.75 >2.90
1980 1.64 10 5 (50%) 0
1981 1.73 14 6 (43%) 0
1982 1.34 12 3 (25%) 0
1983 1.21 12 2 (17%) 0
1984 0.97 12 0 0
1985 1.02 12 1 (8.3%) 0
1986 1.20 11 1 (9.0%) 0

B.C. Ambient Air Quality Objectives:
Residential - 1 month 1.75 mg/(dm2.d)
Other - 1 month 2.90 mg/{dm?.d)
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TABLE 6.9
Summary of Dustfall Data at Jail Site (mg/dme.d)
Average No. of No. of Samples
Year (mg/dmZ.d) Samples >1.75 >2.90
1981 0.8 14 0 0
1982 1.03 12 3 (25%) 0
1983 0.69 12 0 0
1984 0.55 12 0 0
1985 0.54 12 0 0
1986 0.84 11 0 0
TABLE 6.10
Summary of Dustfall Data at Foreman Flats (mg/dmz.d)
Average No. of No. of Samples
Year (mg/dmZ.d) Samples >1.75 >2.90
1982 1.45 9 4 (44%)1 O
1983 0.94 12 0 0
1984 0.99 12 1 (3%)] 0O
1985 0.65 12 0 0
1986 0.78 11 0 0

B.C. Ambient Air Quality Objectives:
Residential = 1 month 1.75 mg/(dm2.d)

Other - 1 month 2.90 mg/(dmZ.d)
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TABLE 6.11
Summary of Dustfall Data at Van Bien (mg/(dmZ.d)
Average No. of No. of Samples
Year (mg/dm2.d) Samples >1.75 >2.90
1982 0.63 10 0 0
1983 0.65 12 0 0
1984 0.62 12 0 0
1985 0.54 12 0 0
1986 0.61 12 0 0
TABLE 6.12
Summary of Dustfall Data at Lakewood (mg/(dmZ.d)
Average No. of No. of Samples
Year (mg/dm2.d) Samples >1.75 >2.90
1982 0.34 11 0 0
1983 0.37 12 0 0
1984 0.39 12 0 0
1985 0.29 12 0 0
1986 0.38 12 0 0

B.C. Ambient Air Quality ObJect1ves
Residential - 1 month 1.75 mg/(dm .d)
Other - 1 month 2.90 mg/(dm2.d)
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The data recorded at both Lakewood and Van Bien indicated a slightly
higher for 1986 over the previous year. The annual averages at each
station have varied little over the last five years.

6.4 Total Suspended Particulate

Tables 6.13 to 6.17 summarize the total suspended particulate as
observed at all stations.

Prior to 1986 Plaza 400 had observed a decreasing trend from 1980 to
1983 and a stable trend from 1983 to 1985. In 1986 a higher annual
geometric mean and number of samples greater than the Level B
objective were recorded. Plaza was the only station in 1986 to
exceed the annual Level A objective geometric mean of 60 ug/m3.

Note: A discussion on certain periods when meteorological
conditions were conducive to poor air quality is noted in section
3.

The TSP data observed at Jail for 1986 shows a moderately higher
annual geometric mean compared to previous years.

Both Van Bien and Lakewood recorded slightly higher in the annual
geometric means for 1986.  These increases are within the range
recorded during the last five years. However, of note is the 24-
hour Level A and Level B exceedances during 1986.

The TSP data observed at Foreman during 1986 indicates a
continuation of a stable trend in the annual geometric mean. There
were no exceedances of the Provincial objectives.
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TABLE 6.13
Summary of TSP Data at Plaza
Year Annual No. of
Geometri No. of No. of Samples [Samples
Mean ug/m Samples | >150 ug/m3 >200 ug/m3
1980 76 50 4 (8.0%)
1981 78 60 5 (8.3%)
1982 61 61 5 (8.2%)
1983 51 46 1 (2.2%)
1984 50 61 3 (4.9%)
1985 53 61 1 (1.6%)
1986 62 58 5 (8.6%) 3 (5.2%)
' TABLE 6.14
Summary of TSP Data at Jail
Year Annual No. of
Geometric No. of No. of Samples |Samples
Mean ug/m3 Samples | >150 ug/m3 >200 ug/m3
1981 49 15 1 (6.6%)
1982 29 19 0
1983 34 45 1 (2.2%)
1984 28 61 0
1985 29 60 0
1986 40 55 2 (3.6%) 0
B.C. Ambient Air Quality Objectives:
Level A Level B
24 Hour 150 ug/m3 200 ug/m3
1 Year Geo. Mean 60 ug/m3 70 ug/m3
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TABLE 6.15
Summary of TSP Data at Foreman
Year Annual No. of
Geometrig No. of No. of Sa@p1es Samples
Mean ug/m Samples >150 ug/m >20 ug/m3
1982 34 13 0
1983 36 45 1 (2.7%)
1984 31 59 0
1985 30 60 0
1986 31 51 0 0
TABLE 6.16
Summary of TSP Data at Van Bien
Year Annual No. of
Geometrig No. of No. of Sa@p1es Samples
Mean ug/m Samples >150 ug/m >20 ug/m3
1982 54 44 2 (4.5%)
1983 49 56 2 (3.6%)
1984 . 47 60 1 (1.6%)
1985 50 59 0
1986 54 58 4  (6.9%) 2 (3.4%)
TABLE 6.17
Summary of TSP Data at Lakewood
Year Annual No. of
Geometrig No. of No. of Sa?ples Samples
Mean ug/m Samples >150 ug/m >200 ug/m3
1982 40 50 0
1983 37 56 2 (3.6%)
1984 34 58 0
1985 37 58 2 (3.4%)
1986 40 59 5 (8.5%) 1 (1.7%)
B.C. Ambient Air Quality Objectives:
Level A Level B
24 hour 150 ug/m3 200 ug/m3
1 year Geo. Mean 60 ug/md 70 ug/m3
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CONCLUSIONS

7.1 Emission Source Status

The three pulpmills have indicated that no major changes in their
control systems affecting TRS emissions occurred at their complexes
in 1986. Husky 0i1 refinery indicated no changes in emission
sources, except that TRS from the refinery flare was higher than in
1985 due to higher crude throughput per stream day. Husky's TRS
source emissions are considered lower than from each of the pulpmill
complexes.

The trend of TRS emissions from the area pulp mills for 1986 was
s1ightly higher for other source emissions but stable for recovery
boiler emissions. This may be a reflection of increased production
at the mills. Other source TRS emissions still account for a higher
percent of the total TRS emitted, since a reduction in recovery
boiler emissions in 1983.

Gaseous emission rates for sulphur dioxide from Intercontinental
Pulp's recovery boiler were reduced by approximately 50% in relation
to 1985's results. The recovery boiler SOz emissions from Northwood
were significantly reduced again in 1986. At Husky the SOp
emissions from the refinery flare were higher than in 1985, largely
as a result of the higher crude throughput per stream day. A
reduction was noted in Husky's S0 emission from the FCC regenerator
stack, due to a change of catalyst type.
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7.2 Air Quality

(i) The total reduced sulphur (TRS, measured as HpS) levels in the
Prince George area in 1986 exceeded the Provincial Level B one<hour
objective ranging from 1.4% of the time at the Lakewood station to
12.4% of the time at the Jail station.

A1l stations in 1986 had higher annual averages and excursion
frequencies compared to the last two years. Since the inception of
the TRS study, 1982, 1984 and 1985 are regarded as having generally
better air quality and 1983 and 1986 as having the worst air
quality. Foreman Flats continues to be the exception where TRS data
has remained consistent from 1982 to 1986.

(ii)  The sulphur dioxide data for 1986 is incomplete due to
instrument failure at Foreman Flats. However, analysis of the Jail
station indicated a sizeable decrease in the annual average over
previous years due in part to the lack of interferences by TRS
compounds on the TECO SO monitor that was noted with the Philips
S0o monitor. The Provincial Level A one-hour objective was exceeded
for four hours during the year. The annual objective was not
exceeded.

(iii) The 1986 dustfall results indicated all stations recorded
higher annual averages than 1985. Dustfall levels at all stations
(except 1 of the 12 Plaza results) were within the Provincial Level
A residential objective. These minor increases are a departﬁre from
the general decline in dustfall results of the last few years.

(iv) The annual mean of the 1986 total suspended particulate data
was generally similar to previous years except at the Plaza and Jail
stations. Both stations had moderately higher annual geometric
means. Plaza, Van Bien and Lakewood recorded exceedances of the
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24-hour Level B objective. Plaza was the only station to exceed the
Provincial annual mean.

(v) Analyses of air qua]ity, meteorology and source emissions are
in progress to shed more 1ight on cause and effect relationships in

the airshed.

7.3 Industry Shutdowns

(1) A1l three pulpmills in 1986 were shutdown at the same time for
only 2 days. While the mills were down the Level A and B 24-hour
and 1-=hour ambient air objectives for TRS were exceeded at Van Bien,
and Plaza and Level A 24-hour and l-hour exceedances at Jail and
Foreman were recorded.

(ii) During 1986 there were no total shutdowns of the Husky
Refinery.

7.4 Meteorological Conclusions

(i)  Winds

Analysis of the 1986 wind data has shown many similarities to the
previous year at all stations. Although substantial air quality
differences were noted between 1985 and 1986, vector wind analyses
did not reveal substantially different wind results for the two
years. The quality, quantity and percent valid data of wind
measurement have continued to improve. The wind direction at Plaza,
Jail and Van Bien was predominantly southerly. Lakewood continued
to show a high frequency of winds from the northwest indicating a
fiow regime from the Nechako River Valley. The Foreman station was
similarly influnced by local topography and showed a high frequency
of winds from north and south. Further analysis of the complex
winds at Foreman Falts was started in June 1986 and it is hoped the
information from this project will aid in a number of ways.
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(ii) Acoustic Sounder Conclusions

Numerous inversions continue to occur on a systematic basis. The
nocturnal thermal stratification forms between 18:00 - 20:00 in the
evening and dissipates the following morning between 07:00 - 10:00,
depending on the season. A surface based stable Tlayer is more
likely to break up earlier in the summer, due to daytime heating,

than during winter conditions.
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FOLLOW-UP AND RECOMMENDATIONS

8.1 Follow-up to 1985 Report

i) The additional wind monitoring equipment will be installed in
1987 and should provide further insight to wind shear and valley

winds.

ii) Emission data from the effluent ponds is to be investigated
during the summer of 1987.

iii) Sulphation data from the various sites fis in the process of
being analyzed and determination if the sulphation network should be
increased or decreased should be forthcoming.

iv)  S0p data collected in 1986 using the TECO monitor has been
compared to the pre-1986 data base. The Philips SO2 monitor
experienced such substantial and varied interference due to TRS
compounds that pre-1986 data must be viewed with caution.

V) Total suspended particulate is recognized an important air
quality contaminant and further work in this area will continue as
priorities permit. '

vi) The monitoring program was reassessed at the end of 1986 and
resulted in the decision to shutdown one SOz monitor but keep all

TRS monitors in operation during 1987.

8.2 Recommendations

i) The monitoring program should continue to assess Prince George
air quality but a re-assessment of the program should occur before
the end of 1987.
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ii) A report summarizing major activities and achievements of the
1982-1987 portion of the Prince George air study should be
produced once the 1987 data has been evaluated.

(iii) Further meteorological investigations could be examined to
determine if different techniques could help provide insight into
cause and effect relationships.

(iv) If the ambient air monitoring program is to continue, it is
recommended that the present monitoring equipment be updated because
of the following conditions:

a) The Philips PW 9700 HpS analyzer is no longer made and spare
parts are becoming scarce and expensive.

b) The age of the Philips PW 9700 analyzer is such that breakdowns
of equipment are more frequent requiring a greater percentage of the
technician's time.

c) The implementation of a newer technology such as a pulsed
fluorescence analyzer, ie TECO 43A, would remove the known
interference from the coulometric process of the Philips analyzer.

d) A reduction in the technician's maintenance program would allow
more time for interpretative work of ambient air data.



APPENDICES

Appendices A and F dealing with air quality objectives, and photographs
have not been repeated here as there have been no significant changes to
them since their inclusion in the 1982 report.

Appendices B, C, D, and E deal with industry shutdowns, emission
sources, program description anomalies, and maps have been updated to
reflect amendments to the data and to show any changes noted for 1986.



Appendix B - Industry Shutdowns

Tables B-1.0 and Tables B-2.0 show pulpmill shutdowns since 1982 and
For the purpose of

refinery shutdowns since 1983, respectively.

this report a shutdown is defined as a total mill shutdown (or zero

TRS and SO, stack emissions) for periods of 24 hours or longer.

Pulpmill Shutdown Periods

TABLE B-1.0

Northwood Intercontinental |Prince George
Pulpmill
1982 Jan. 1 Jan. 1-2 Jan. 1
Jan. 20-21
Mar. 23-25
Apr. 12-18 Apr. 12-16
May 15-dun. 3
Jul. 1 Jul. 1-2 Jul. 1
Sept. 6 Sept. 5-7 Sept. 6
Nov. 9 Oct. 23-Nov.18 Oct. 25-Nov.23
Dec. 24-31 Dec. 23-31 Dec. 25-31
1983 Jan. 1 Jan. 1-6 Jan. 1-6
Feb. 16
Apr. 1-17 Apr. 4<5 Apr. 4
Apr. 25-May 6
Jun. 22-23
Jul, 1 Jul. 1-2 Jul, 1
Aug. 5-6
Sept. 6
Sept. 23 Sept. 23
Oct. 21-30 Oct. 21-29
Nov. 11 Nov. 17 Nov. 14-15
Dec. 25-31 Dec. 24-27 Dec. 25-26
1984 Jan. 1-2 Jan. 1-2 Dec. 3l-Jan.l
Feb. 2-Apr.12 [Feb.l1 - Apr.10 Feb.2 - Apr.10
Apr. 23 Apr. 22-24 Apr. 23
Jul. 2 May 1-2 Jul. 2-8
Sept. 3 Jul, 1-3 Sept. 3
Oct. 12 Sept. 2-4 Nov. 11-15
Dec. 25-26 Oct. 20-Nov. 7
Dec. 24-26
Dec. 24-27
Dec. 31




TABLE B-1.0
Pulpmill Shutdown Periods (continued)

Northwood Intercontinental |Prince George
Pulpmill
1985 Jan. 1 Jan, 1 Jan. 1
Apr. 8-21 Apr. 8 Apr. 8
Apr. 21 Apr. 15-May 8 Apr. 15-May 6
Jun. 30-Jul123 [Jul. 1 Jul. 1
Sept. 2 Aug. 25-Sept.8 Aug. 24-Sept.8
Oct. 2-18 Dec. 17-31 Dec. 18-31
Dec. 23-31
1986 Jan. 1=2 Jan. 1-2 Jan. 1-2
Aug. 21 Feb., 25-26 Mar. 31-Apr. 1
Oct. 14-16 Mar. 30=Apr. 1 Apr. 20-26
Dec. 24-26 Apr. 20-May 8
Aug. 30-Sep 6 Sep 1<2
Nov. 27-28 Sep 28<0ct. 3
Dec. 24-27




Table B-2.0 1ist the dates when the various major emission sources at the Husky 0i1 Refinery were shutdown
for 24 hours and more from 1981 to 1986.

TABLE B-2.0
Husky Refinery Shutdown Periods
FUEL GAS | SULPHIR
FCCU REFORMER INIFINER CRUDE TREATER RECOVERY VACUM
1981 |Jan. 31 - Feb. 12|Feb, 18 - 23 Feb. 18-23 Feb, 18 - 23
Apr. 6 - 14 Apr. 8 = 12 Apr. 8 - 12 Apr. 8 =11
May 4 = Jdun. 4 |May 2 - 23 My 2 - 23 My 2 - 23
Jun. 4 -8 Jun. 4 = 8 Jun, 4 - 26
Jun. 9 =13 Jun. 9 - 13
Jun, 15 = 17 Jun, 15 - 18
Jun. 19 - 2% Jun. 19 - %
Aug. 3
AUg. 10 hid 15
Aug. 20 - 25
Sept. 4 - 10 Sept. 2 = 3 Sept. 2 =3
Sept. 9 - 18 Sept. 9 - 18 Sept. 9 - 18
Nov. 1 =3
1982 Mar. 8 = 9 Mar. 8 = 9 Operated May 1 - 24
May 12 = Jun. 11 May 1= 25 My 1 - 24 May 12 - 2413 hrs. in
May 30 - Jun.4 Aug. only
1983 {Mar. 19 - 27 Mar. 21 - 22 Mar, 21 = 22 Did not
Mar. 28 = 31 operate in
Jun. 6 = 7 Jdun. 6 -7 1983
Jun, 12 = 15
Jul. 7-19 Jul. 7-9 ul. 7-9 ul.7-9 Jul. 7-14
Sep. 24 Oct. 2 |[Sept.24=0ct.3  [Sept.24-0ct.3
1984 [Apr. 22 = Jun. 7 {Apr. 20 - May 29{Apr. 20 - May 29{Apr. 20 - May 29{Mar. 20 - |Did not Did Not
Jun. 22 - Jul. 5 Aug. 17 - 18 Oct. 9- 12 Apr. 2 = 4 |Operate Operate
Dec. 17 Oct. 9-12 Oct. 9-12 Apr, 22 -
Dec. 27 - Dec. 31 May 29
1985 {Jan. 1 = Jan. 9 |Apr. 17 < Jun, 7}Apr. 17 = Jun. 7|Apr. 17 = Jun. 6 Apr.24=Jun7 |Did not Did not
Apr. 24 - Jun. 16{Jun. 10=Jun. 14 {Jun. 9 - Jun. 14{Jun. 10 = Jun.14 Operate Operate
Sept. 23<Sept.28 |dul. 28 - Aug. 1Jul. 28 - Aug. 1jdul. 28 = Aug. 1
1986 |{May 24 - dun. 2 Mar. 8 < 9 May 29-30 |Did not Did not
Jul. 7 -10 Sep. 26<0ct. 6 Sep. 26<0ct. 6 |Sep. z219 - |Operate Operate
Oct.
Sep. 26-0ct. 7




APPENDIX C - EMISSION SOURCES

C-1 Descriptions of Major Industrial Complexes
The sources of the gaseous contaminants measured by this
monitoring program include three pulpmills and an oil refinery
located in Prince George. The principle gaseous contaminants
are TRS and sulphur dioxide. TRS is primarily emitted from the
pulpmills while the oil refinery and pulpmills are the principle
sources of sulphur dioxide. Other minor sources of TRS are also
present in the Prince George bowl area which may influence a
nearby monitoring station (e.g. sewage treatment plant,
residential heating units, automobile emissions, etc.)
Particulate sources include the pulpmills, sawmill operations,
dust from vehicle movement, slash burning, residential
fireplaces, etc.
Details of the various process capacities for the three pulpmills
and the oil refinery for 1986 are shown in Tables C-1.1 and
C-1.2 respectively. Periods of shutdown in 1986 are summarized
in Appendix B.

TABLE C-1.1
Typical Operating Rate of Pulp Mills in 1986

PULP MILLS
PROCESS UNITS
Intercontinental Prince George Northwood
Total Pulp, tpd 669 751 1,400
Digester, tpd 719 821 1,560
Dryers, tpd 669 751 1,400
Evaporators, tpd 719 821 1,560
Recovery Boilers, tpd 719 821 1,560
Lime Kilns, tpd 165 (as Ca0) 205 (as Ca0)| 375 (as Cao0)




TABLE C-1.2
1986 Husky Refinery
Typical Operating‘Rate

OPERATING RATES
PROCESS UNITS

m3/SD B/SD t/d
Crude Unit 1,308 8,230 -
Vacuum Distillation - - -
Unifiner 986 6,208 -

Catalytic Cracking
Unit 431 2,714 -
Reformers 196 1,235 -
Claus Sulphur Plant - - -

TABLE C-1.3

Annual Average Stream Day Crude

Husky Refinery

Rate Compared to Maximum Plant Stream Day Capacity

Average Daily Crude Rate |Percent of Maximum Stream
Stream Day Capacity
1981 1470.21 m3 80.4%
1982 1312.20 m3 71.7%
1983 1179.58 m3 64.5%
1984 1101.69 m3 60.25%
1985 1215.00 m3 66.5%
1986 1308.00 m3 71.6%

Maximum Plant Stream Day Capacity 1828 m3/day.




C-2 Descriptions of Point Emission Sources

The following tables (C-2.1 to C-2.4) provide specific details of the
stacks and the emission characteristics at each point discharge of the
industrial operations described in the preceding section. A1l data is
as provided by each of the industrial complexes.

TABLE C-2.1
Prince George Pulp and Paper Limited Pulpmill Stack Data

Actual
Stack Gas
Above Ground} Stack Discharge Exit
Stack Stack Height| Diameter | Temperature Velocity
Identification (m) (m) (°C) (m/s)
#1 Recovery 61.0 3.96 150 10.8
#2 Recovery 61.0 2.01 170 14.9
Pulp Filtrate Tank #1 12.8 0.49 55 13.6
Pulp Filtrate Tank #2 12.8 0.49 50 21.6
Pulp Brownstock
Washer Hood Vent 20.5 0.92 40 11.5
Pulp Brownstock
Washer Hood Vent 20.5 0.80 50 6.8
Paper Filtrate Tank Vent #1 15.0 0.49 40 8.0
Paper Filtrate Tank Vent #2 15.0 0.49 50 25.2
Slaker Vent 18.0 0.68 82 3.4
Kiln Stack 23.5 1.68 73 11.7
SBLOX Vent 17.5 1.07 88 15.2
#1 Dissolving Tank 55.0 1.78 77 3.2
#2 Dissolving Tank 50.0 1.12 80 3.4
Tank Farm Roof Vents (11) 13.1 1.52x.076 32 N/A
Gate Box Center 25.0 0.46 39 4.0
Paper Side Knotter Vent 13.4 0.36 34 4.0
Pulp Side Knotter Vent 13.4 0.36 31 4.0
Soap Skim Tank 14.5 0.30 56 1.3




TABLE C-2.2

Intercontinental Pulp Company Ltd. Stack Data.

Actual
Stack Gas
Above Ground| Stack Discharge Exit
Stack Stack Height| Diameter | Temperature | Velocity
Identification (m) (m) (°C) (m/s)
Recovery Boiler 76.4 4.27 169 15.88
Smelt Dissolving Tank 54.5 1.83 71 5.6
North SBLOX Vent 18.2 0.76 86 2.2
SBLOX Foam Tower Vent 19.9 0.61 87 11.0
South SBLOX Vent 18.2 0.76 86 9.5
Kiln 36.7 1.83 69 9.9
Slaker 25.6 0.68 82 3.0
Brownstock Washer Hood 32.9 1.07 36 17.0
Chip Bin 27.4 0.51 53 5.3
Gate Box Center 32.6 0.30 20 11.3
Condensate Tank 14.3 0.25 63 1.6
Strong Black Liquor
Dump Tank 14.9 0.15 87 1.1
Strong Black Liquor

Storage Tank 14.9 0.43 38 N/A
Black Liquor Mix Tank 71.0 0.20 27 2.0
Black Liquor Fibre Filter 15.3 0.20 63 18.9
Knotters (Roof Vent) 24.1 1.07 27 23.6
Extracted Liquor Skim Tank 15.5 0.30 49 3.1




TABLE C-2.3
Northwood Pulpmill Stack Data

Actual
Stack Gas
Above Ground} Stack Discharge Exit
Stack Stack Height| Diameter | Temperature | Velocity

Identification (m) (m) (°C) (m/s)

#1 Recovery Boiler 61.1 3.66 149 16.2
#5 Recovery Boiler 61.1 3.66 199 13.4
A Lime Kiln 31.1 1.83 185 9.3
B Lime Kiln 31.1 1.83 185 9.3

#1 Slaker 27.0 0.70 46 N/A

#2 Slaker 27.0 0.70 46 N/A

#3 Slaker 27.0 0.38 66 N/A
Black Liquor Filter 34.0 0.32 66 12.0
Knotter 28.0 0.71 38 3.9
#1 B.S. Washer 28.0 0.90 38 12.1
#2 B.S. Washer 28.0 0.90 38 10.7
SBLOX #1 Vent #2 9.6 0.41 82 85.4
#1 Smelt Tank 61.1 1.83 93 4.8
#2 Smelt Tank 61.1 1.83 ' 74 4.7
B Side B.S. Washer & Knot 37 0.76 38 21.2

A Side Low Pressure Feeder 20 1.0 N/A N/A

#1 Seal Tank 20.4 0.25 66 Horizontal

12.3

Weak Black Liquor Tanks 15.0 N/A 27 N/A

Strong Black Liquor Tanks 15.0 N/A 27 N/A

TABLE C-2.4

Husky 0i1 Refinery Stack Data

Stack Diameter Stack Height
Stack Identification (m) (m)

Flare Stack Top 3.6 m (tip) 0.356 m 53.3
Bottom 49.7 m 0.457 m .




C-3 Typical Emission Rates From Industrial Complexes
The typical particulate discharge rates and gaseous emission rates
from Prince George's major industrial complexes are summarized in
Tables C-3.1 and C-3.2. Notes concerning data manipulation and
sources are detailed below each table.

TABLE C-3.1

1986 Particulate Emission Rates from the Pulpmills in kg/min. These
rates represent normal operating conditions

Lime Kiln
and
Recovery Power Dissolving
Pulpmills Boiler Boiler Tank Total
Intercon 1.86 0.73 0.17 2.76
P.G. Pulp 0.62 0.33 0.24 1.19
Northwood 1.62 1.32 0.46 3.40

Notes to Table C-3.1

1. A1l particulate emission data was provided by the pulpmills.



Table C-3.2

1986 Gaseous Emission Rates from Industrial Sources
in Prince George (kg/min)

TRS AS H2S N
FCC Re-
Recovery Other Refinery | Recovery [Refinery {generator
Boiler Sources Flare Boiler Flare Stack
Intercon .06 11 - .02 - -
P.G. Pulp .02 .13 - .67 - -
Northwood .03 .15 - .86 - -
Husky - L05** .03 - 5.45 .42%

Notes to Table C-3.2

1. These rates represent normal operating conditions.

A1l emission data was provided by the industrial complexes.

Husky notes:
* Other Source SOp from Fluid Catalytic Cracker Regenerator Stack.
** Estimated piping, tankage and foul water stripper emissions.

4. Pulpmill "other sources"

This term refers to the following non-recovery boiler regulated

stacks:

digester system; multiple-effect evaporators; condensate

stripping; brownstock washing; black 1iquor oxidation systems;

dissolving tanks; lime kilns; TRS incinerator.

There are more

emission sources at the mills that are not included in the above

table such as effluent pond TRS emissions.



Appendix D - Monitoring Program Notes

D-1 Instrument Operating Hours

Although there are an average of 8760 hours in a year, ambient air
analyzers require both scheduled and unscheduled maintenance to maintain
the dinstrument's calibration and sensitivity to the appropriate
standard. Therefore 75% of 8760 (6570) 1is acceptable as actual
instrument operating hours are reduced by automated daily calibrations,
manual weekly calibrations, bi-monthly audits, power failures,
instrument malfunction, and occasionally operator error.

In 1986 only two of the ambient air analyzers had an annual percentage
of valid data less than 75%. These analyzers were the ambient TRS
analyzer at Plaza and the ambient SOz analyzer at Foreman Flats. The
reasons for these data losses are explained in the following section.

D-2 Ambient Air Analyzer Instrument Drifts and Malfunctions

(i) Instrument Drifts

An ambient air analyzer is considered to be in calibration when the
instrument drift, as determined by an auditor from the Environmental
Lab, is within + 15%. During an audit, occasionally, the instrument
will respond incorrectly denoting a serious problem with the
instrument's calibration. This occurred at Plaza during February's
audit of the stations TRS analyzer. No results were reported by the
Environmental Lab for the Plaza TRS analyzer for this audit. The only
other missing audit occurred in October at Foreman Flats. The
instruments were not audited on these two occasions as they were
malfunctioning prior to the audit. Repeated problems with the TECO 43's
S0, monitor's permeation calibrator had necessitated the calibrators .
return to the Environmental Lab for repair, and thus, the instrument was
down and not audited.



Three stations had instrument drifts of more than +15% in 1986. The
Plaza station had a drift of +25% in April because a replacement
instrument had been recently installed. The new instrument had been
providing data 25% above the calibration of the old instrument. When an
instrument is changed an audit is required as soon as possible in order
that the new instrument has a suitable benchmark to measure data. In
this case the instrument had been replaced a month earlier but due to
circumstances beyond the control of this Region, an audit was not
performed until early April.

In June, the Lakewood station's TRS analyzer was reported to have an
instrument drift of +22%. The April audit reported an instrument drift
of -7%, and the August audit reported an instrument drift of +12%. the
permeation device remained the same for all three audits and no major
problems were noted between April and August by the operator. In this
case, a reason for the + 22% drift in June has not been established.

In August the audit of the TECO 43 SO monitor at Foreman Flats showed
an instrument drift of +45%. As this was the first audit after the
major instrument failure caused by a 1lightning strike in July, the
instrument's calibration device was deduced to have being drastically
out of calibration. The calibration was adjusted accordingly.
Unfortunately, the calibrator itself was malfunctioning which caused
further data loss in the following months. This is explained in more
detail in the following section. The November audit reported an
instrument drift of =37%. A further calibration adjustment finally
resulted in the instrument working correctly.



(ii) Instrument Malfunction

The Plaza 400 station had an overall average percent valid data slightly
less than 75% due mainly to the loss of all data from this station
during February and March of 1986. In late January wiring modifications
to the Philips PW9700 TRS analyzer inadvertently caused a loss of power
to the source carrier which acts as a thermostat for the measuring
capillary and the TRS permeation device. This instrument malfunction
was not noticed until the February 20th audit. As the dnstrument
continued to malfunction it was replaced on March 5 with another Philips
analyzer retrofitted to measure ambient TRS. This instrument required
calibration which was not performed until the April 9th audit. In
effect, no valid ambient TRS data was obtained from the Plaza station
from February 1 to April 9, inclusive.

The Philips TRS monitor at Foreman Flats also provided no reliable,
valid data for July 1986. Only July 1 a lightning strike very near
(within 100 metres) disabled most of the electronic equipment in the
Foreman Flats trailer dincluding the Philips analyzer, the CR21
datalogger, and the Soltec chart recorder. It took the Environmental
Lab the whole month of July to repair and/or replace the ambient TRS
monitoring equipment.



The TECO 43 SO2 analyzer was installed at Foreman Flats in mid-February.
A decision was made to accept the latter part of the months TECO 43
measured data as valid therefore invalidating the SO data measured by
the Philips PW9700 SOpmonitor. The analyzer worked fairly well until
the 1ightning strike and consequent power surge of July 2. The analyzer
jtself was still operational although both peripherals (chart recorder
and datalogger) were down. Valid SOz data was measured and recorded the
last week of July. In August the permeation calibrator began to
malfunction and was repaired resulting in percent valid data of only
55.4%. Further problems with the TECO 43 and the permeation calibrator
necessitated an instrument shutdown from September 12 to approximately
October 15. The instrument worked well from the 15th on but due to
being down during the October audit, had been reporting values out of
calibration right up to the audit at the end of November. A last
adjustment finally had the instrument working well for the balance of
year.

D-3 Instrument Changes

Two Thermoelectron TECO 43's capable of monitoring sulphur dixoide were
installed in February of 1986 at Foreman Flats and at the Prince George
Regional Correcitonal Centre (Jail). One of these analyzers were
equipped with a Thermoelectron permeation calbirator (Foreman) and the
other (Jail) with a "span" gas supply cylinder with a measured amount of
S0» gas. Both analyzers were capable of an automatic calibration. Both
systems worked well during the first few months. By August 1986
Foreman's permeation calibrator proved very sensitive to the changes in
ambient air temperature in the trailer and this caused repeated
mal function. 1In contrast, the span gas supplied via a cylinder, proved
to work exceptionally well at the Jail station.



Prior to February of 1986, ambient SO levels were measured by the
Philips PW9700 S0, monitors.  This particular analyzer proved to be
subject to dinterference from the various "total reduced sulphur
compounds"*. In effect, the Philips PW9700 SO monitor was measuring
some of the compounds already measured on the TRS monitor. The TECO 43
measures ambient SOp levels by the fluorescent excitation of SO0 by
ultraviolet radiation. In contrast, the Philips PW9700 uses a
coulometric detection method. For more detailed information on the
interference of TRS compounds on ambient concentrations of sulphur
dioxide measured coulometrically consult the following two
publications:

"Interferences and the Coulometric Measurement of Ambient Concentrations
of SOo and TRS", by Neil R. McQuaker, Glenn E. Rajala, and David
Pengilly, Environmental Laboratory, Ministry of Environment and Parks,
3650 Wesbrook Mall, Vancouver, B.C. V6S 2L2

and

"The Measurement of Total Reduced Sulphur Compounds in Ambient Air", by

Neil R. McQuaker, Glenn E. Rajala, and David Pengilly, Environmentalk
Laboratory, Ministry of Environment and Parks, 3650 Wesbrook Mall,

Vancouver, B.C.

In addition to the installation of the TECO 43 S02 monitors, SUM=X
Corporation SX-405 dataloggers were installed with Data General modems
at the Plaza, Jail, and Van Bien ambient air stations in January and
February of 1986.



The SUM-X datalogger is a data acquisition system designed with air
quality monitoring applications in mind. The SUM-X SX<=405 is designed
to collect, process and telemeter data.

The SUM-X is an intelligent machine with both ROM (read-only-memory) and
RAM (random-access-memory) which allows considerable operator latitude
in programming the unit. The SUM-X is very user friendly and requires
Tittle computer or programming knowledge for setup or operation. Key
commands, question/answer formats, and various data flags are used to
establish and/or operate the datalogger.

Figure D-1 is a theoretical example of a SUM=X Corp SX-405 data summary

printout. This particular data summary is for Julian day 201, July 20,
1986 from the ambient air station located on the roof of the Plaza 400
building. A1l values for each hour are in parts per billion. Data
flags are explained at the bottom of the page. The automatic
calibration results are displayed at the bottom of the printout and
confirm this particular TRS analyzer is well calibrated.

The SUM-X datalogger is capable of monitoring more than one analyzed
parameter. The SUM-X at the Jail station displays both TRS and SO2
ralues. In the near future wind direction and speed will be displayed
for each hour as well. In addition, an automated alarm process is
currently under development, whereby the SUM-X, using a Hayes
Smartmodem, will telemeter certain programmed alarm values to central
computers.



Figure D-1

EXAMPLE OF A SUM-X CORP. DATA SUMMARY PRINTQUT

PREVIOUS DAILY BUMMARY 07/20/86 201 FLAZA 400 PG
L I R R R R T R X RN Rt
COLUMN NUMEER 01

CHANNEL NUMEER 01
CHANNEL NAME H2S
01300 ©
©2:00 (o]
03300 0
04100 1
053100 2
046100 33
07100 31
08:00 i9
09:00 QOF
10:00 8
11:00 403D
12100 3
13:00 1
14:00 0<
15:00 b
16:00 1
17:00 3
18:00 3
19:00 1
20:00 0
21:00 0
22:00 0
23:00 1
00:00 122C
AVERAGE S<

CALIERATION-RESULTS

COLUMNS # & NAME LEVEL O LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4

01 H2S ACTUAL oC 244C
THEORETICAL 0 242

Note: This is a theoretical example only!

DATA FLAGS:

F - there has been a power failure during the last hour
D - the instrument is "down", all values are invalid

- there has been some missing data during the past hour, but there is enough valid
data for a valid hourly average

C - the instnument is automatically calibrating



D-4 MIS Equipment Malfunctions

In general, the MIS (Meteorological Information Systems) worked superbly
at all five of the ambient air monitoring stations. Only five months
from all the five station reported percent valid data less than 67%.

At Plaza low percentages of valid data occurred in February, March, and
in May. The reasons for the data loss in February and March were
problems with the cassette recorder or it's patchcord. In May the
instrument was serviced but inadvertently the cassette recorder was not
set to record, and remained this way unchecked for two weeks.

At Jail only 54.8% valid meteorological data was collected in March.
Probable cause is operator error.

Foreman's low percent valid data in July was a direct result of the July
1 1ightning strike. Lightning hit the ground within 100 metres of the
“ambient air station trailer shorting out the CR21 micrologger and the
anemometer head. Both instruments had to be replaced. Turnaround time
for the diagnosis and installation of the replacement instruments
resulted in the loss of most of July's meteorological information.
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