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ABSTRACT 

This report presents the p r e c i p i t a t i o n chemistry data from the Lower 
Mainland Sampling Program for the period January 1982 to December 1982 as 
wel l as the data from the South Coast B.C. Sampling Program for the 
period December 1982 to June 1984. 
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permitted i f the words "unpublished manuscript" are part of the 
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LOWER MAINLAND AND SOUTH COAST B.C. 
PRECIPITATION CHEMISTRY DATA 

1.0 INTRODUCTION 

In 1977 the Atmospheric Environment Service established a 
network of p r e c i p i t a t i o n chemistry stations, known as the CANSAP 
(Canadian Network for Sampling P r e c i p i t a t i o n ) network. Early data from 
t h i s network indicated that p r e c i p i t a t i o n at coastal B.C. stations had 
pH values near 5.0. The Atmospheric Environment Service, P a c i f i c Region, 
established two sampling networks i n Southwestern B.C., under the Western 
LRTAP (Long Range Transport of Air Pollutants) program, to gather more 
data on p r e c i p i t a t i o n chemistry on the B.C. coast. 

2.0 SAMPLING LOCATIONS 

The Lower Mainland network i n operation from January to 
December 1982, consisted of fourteen sampling l o c a t i o n s . Four of these 
s i t e s were located at high elevation mountain areas. During the period 
of study the p r e c i p i t a t i o n c o l l e c t e d at the mountain s i t e s was mainly 
snow. A map of t h i s network i s shown i n F i g . 1. 

F i g . 1 



The South Coast B.C. network, established i n December 1982 
and currently expected to be operational into 1986, incorporates some of 
the Lower Mainland network s i t e s as well as a d d i t i o n a l s i t e s to the west, 
p a r a l l e l i n g the Canada/USA border, as shown i n F i g . 2. 

SOUTHERN COASTAL EVENT SAMPLING NETWORK 

1. B a m f i e l d 
2. P o r t Renfrew 
3. J o r d a n R i v e r 
4. Sooke 
5. S a a n i c h t o n 
6. S a l t - s p r i n g I s l a n d 
7. Pender I s l a n d 

8. Ladner 
9. Vancouver (A) 

10. C l o v e r d a l e 
11. A b b o t s f o r d (A) 
12. C h i l l i w a c k 
13. Agass i z 

F i g . 2 

In addition, during 1982 and 1983 samples were c o l l e c t e d at 
Port Hardy, Terrace and Cape St. James. 



3.0 SAMPLING EQUIPMENT 

3.1 RAIN 

Rain samples were col l e c t e d using a 22 cm funnel draining 
into a 1 l i t r e polyethylene sample b o t t l e . The bottles were acid washed 
and rinsed by the Water Quality Laboratory, Inland Waters Directorate. 
The samplers were kept covered u n t i l a r a i n event was expected, at which 
time they were opened for the duration of the storm. At the end of the 
sampling period the sample bottle was removed and capped and the funnel 
was covered u n t i l the next event. 

F i g . 3 d e t a i l s the type of sampler used for the Lower 
Mainland study, while F i g . 4 shows an improved version with a more dust 
proof design used i n the current South Coast network. The e a r l i e r 
samplers incorporated a ring of spikes around the top of the c o l l e c t i o n 
funnel to discourage birds from roosting on the sampler. This was found 
unnecessary so l a t e r versions did not have spikes. 

In most cases the samplers are mounted on pipe stakes about 
1.5 metres above the ground i n an open area. 

3.2 SNOW 

Operators of snow sampling s i t e s were supplied with 32 cm 
square p l a s t i c containers with snap on l i d s . The containers were washed 
by the Water Quality Laboratory using the same protocol as the b o t t l e s . 
The snow sample was allowed to melt at room temperature a f t e r c o l l e c t i o n 
and was then transferred to a 1 l i t r e p l a s t i c b o t t l e . 

4.0 SAMPLE HANDLING AND QUALITY CONTROL 

The samples from l o c a l stations were re f r i g e r a t e d and 
delivered to the laboratory within 36 hours of c o l l e c t i o n . 

The samples from remote stations were mailed to the A.E.S. 
Regional O f f i c e i n Vancouver and were forwarded to the laboratory as soon 
as possible, usually within 1 week of the sampling date. 

D i s t i l l e d water was poured through the samplers and sent for 
analysis along with routine samples. No appreciable differences were 
detected between fresh d i s t i l l e d water and that poured through the 
samplers. 

Samples with obvious contamination, i e . insects, debris etc. 
were not included in the data sets. S i m i l a r l y , samples with questionable 
values or unexplained ion imbalances were discarded, except i n cases of 
high ammonium concentration as discussed i n Sec. 5.1 below. 



1. STAINLESS STEEL FRAME 
2. LINEAR POLYETHYLENE FUNNEL 
3. PLASTIC COLLAR 
4. CYLINDRICAL HOLDER 
5. 1 LITRE LINEAR POLYETHYLENE BOTTLE 
6. TYGON TUBING 
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1. COVER 
2. PLASTIC HOUSING 
3. LINEAR POLYETHYLENE FUNNEL 
4. BRASS MACHINE SCREWS 
5. 4" A.B.S. PIPE CAP 
6. 1 LITRE LINEAR POLYETHYLENE SAMPLE BOTTLE 
7. 4" A.B.S. PIPE 
8. 4" A.B.S. PIPE CAP 
9. FOAM SHEET (TO MAINTAIN FUNNEL/BOTTLE SEAL) 
10. OVERFLOW DRAIN HOLES 
11. SILICON SEAL 

F i g . 4 
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5.0 ANALYSIS 

Since data are s t i l l being c o l l e c t e d , an i n depth analysis i s 
yet to be done, however, several patterns are apparent. 

5.1 LOWER MAINLAND SAMPLING 

The arithmetic averages of pH (not volume weighted) for 1982 
are plotted i n F i g . 5. It can be seen that the values are much higher 
( l e s s a c i d i c ) i n the F r a s e r V a l l e y . These s t a t i o n s a l s o have 
s u b s t a n t i a l l y higher ammonium concentrations. The ammonium p a r t i a l l y 
n e u t r a l i z e s the acid r e s u l t i n g i n the higher pH values. However, the 
high ammonium concentrations d i s t o r t the ion balance c a l c u l a t i o n s . Since 
we believe the ammonium to be of a g r i c u l t u r a l o r i g i n , p a r t i c u l a r l y from 
poultry production, the data have not been discarded, however further 
analysis i s required to understand the chemical processes a f f e c t i n g these 
l o c a t i o n s . 

It would also appear that the stations closest to the c i t y 
core have higher sulphate and n i t r a t e values than those i n the Fraser 
V a l l e y . Sodium and chloride values are also found to decrease as one 
moves eastward, which i s to be expected as the distance from the s a l t 
water increases. 

F i g . 5 
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5.2 SOUTH COAST NETWORK 

The data from t h i s network, when plotted on a west to east 
order, as i n F i g s . 6 and 7, reveal an i n t e r e s t i n g pattern. The s t a t i o n 
numbers i n the aforementioned figures refer to the map i n F i g . 2. 

The hydrogen ion averages ( a l l averages quoted are not volume 
weighted) show a d i s t i n c t increase i n the central Georgia S t r a i t area, as 
does the arsenic. An examination of Table 1, which l i s t s the s t a t i o n 
averages f o r 1983 of a l l measured parameters reveals s i m i l a r patterns. 

6.0 DATA LISTINGS 

The data for the period of record for each s t a t i o n i s l i s t e d 
i n Appendix A. The main reason for missing parameters i s lack of 
s u f f i c i e n t sample volume. A complete analysis required 500 ml of sample. 
When less than the minimum volume was c o l l e c t e d , metals were given l a s t 
p r i o r i t y and only done i f s u f f i c i e n t sample remained af t e r the other 
analyses were done. A d e s c r i p t i o n of the a n a l y t i c a l methods i s given i n 
Appendix B. 

The NH4 and NO3 are expressed as mg/L NH4 and N O 3 , 
not as (N). The conversion factors are: 

*mg/L n i t r a t e N x 4.43 = mg/L NO3 
'm0 mg/L ammonia N x 1.288 = mg/L NH4 

The excess sulphate, excess calcium and sea sulphate values 
were calculated using the sodium value to determine the portion of the 
calcium and sulphate due to oceanic o r i g i n , based on sea water 
concentrations of the above ions. The excess value i s what remains a f t e r 
the contribution from the sea Is subtracted from the measured value. Sea 
water concentrations for sulphate, calcium and sodium from Goldberg et a l 
(1971) are: 

SO4 - 2.7 x 10 6 ug/L 
Ca = .41 x 10 6 ug/L 
Na =11.0 x 10 6 ug/L 

The above values give the correction factors used i n the 
c a l c u l a t i o n s , as follows: 

a) sea sulphate (mg/L) = Na (mg/L) x .245 
b) sea calcium (mg/L) = Na (mg/L) x .037 

* A n a l y t i c a l Methods Manual (Inland Waters Directorate, 1979) 
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1983 SOUTH COAST RAIN CHEMISTRY AVERAGES 
IN MILLIGRAMS PER LITRE 

STATION H+ pH COND Cd Cu Ca Hg S. Acd T.Acd NH4 Fe Pb Mn K Na Zn CI 304 N03 S04E As 

BAHFIELD 5.94 5.30 15.2 .0003 .002 .09 .223 8.4 35.9 .015 .014 .001 .002 .1 1.78 .001 3.31 .42 .135 .053 .00008 
standard dev. .25 .035 .47 .151 .071 ,0000? 
PORT RENFREW 5.49 5.34 11.1 .0002 .002 .05 .126 8.9 36.5 .016 .024 .001 .001 .1 1.04 .002 1.88 .28 .198 .078 .00006 
standard dev. .3/ .019 .19 .206 .119 .00002 
JORDAN RIVER 6.85 5.24 8.9 .0002 .001 .05 .093 9.5 38.9 .017 .014 .001 .001 .1 .76 .002 1.32 .19 .197 .046 .00005 
standard dev. .26 .01$ .11 .219 ,05/ .00001 
SOOKE 7.26 5.20 9.3 .0002 .002 .05 .078 9.7 38.4 .018 .015 .002 .002 .1 .64 .001 1.15 .27 .202 .137 .00008 
standard dev. .24 .0/7 .19 .147 .155 .00005 
SAANICHTON 10.72 5.15 15.2 .0008 .007 .12 .164 12.8 45.3 .131 .034 .003 .003 .1 1.31 .008 2.24 .69 .522 .368 .00024 
standard dev. .49 .225 .49 .m .3/5 .00020 
SALTSPRING I. 12.92 4.93 1KB .0002 .002 .08 .096 14.9 49.9 .051 .011 .002 .001 .2 .72 .004 1.32 .60 .476 .423 .00043 
standard dev. .19 .05* .40 .275 .176 ,00023 
PENDER I. 14.11 4.92 12.3 .0002 .002 .06 .090 16.5 46.5 .071 .012 .002 .001 .1 .71 .003 1.36 .52 .529 .348 .00022 
standard dev. .25 .073 .3/ .326 .291 .000/6 
LADNER 11.11 5.08 12.0 .0002 .002 .07 .092 14.0 46.1 .232 .014 .003 .001 .1 .64 .003 1.18 .70 .626 .534 .00028 
standard dev. .19 .372 .66 .5/7 .615 ,00035 
VANCOUVER (A! 13.15 4.98 12.9 .0003 .004 .26 .076 16.2 54.5 .211 .023 .009 .002 .1 .57 .005 1.04 1.06 .727 .918 .00038 
standard dev. .2?. .335 1.25 .676 1.212 ,00027 
CLOVERDALE 5.70 5.38 7.7 .0002 .002 .17 .047 11.6 40.8 .353 .047 .004 .004 .1 .24 .002 .56 .85 .803 .786 .00028 
standard dev. .37 .407 1.41 .922 1.399 .000/5 
ABBOTSFORD 1.93 5.84 6.2 .0002 .002 .04 .022 9.6 35.2 .876 .027 .002 .002 .1 .19 .003 .35 .34 .380 .295 .00021 
standard dev. .3/ 1.2M .46 .252 ,461 .00024 
CHILLIWACK 2.07 5.82 6.3 .0005 .001 .04 .026 7.9 34.2 .403 .009 .001 .001 .1 .19 .001 .35 .26 .334 .209 .00017 
standard dev. .17 .461 .19 .199 .179 .00019 
AGASSIZ 2.76 5.64 5.5 .0002 .001 .03 .020 8.0 32.2 .404 .012 .002 .001 .1 .19 .001 .36 .28 .367 .229 .00010 
standard dev. .30 .5?/ .36 .305 .356 ,000/2 

NOTE: ALL FIGURES ARE ARITHMETIC AVERAGES AND ARE NOT VOLUME WEIGHTED. 
CONDUCTANCE IS uS/CH, H+. STRONG ACID AND TOTAL ACID ARE GIVEN IN MICRO EQUIVALENTS PER LITRE. 
HALF THE LABORATORY DETECTION LIMIT MAS USED FOR THE CALCULATION OF AVERAGES WHEN SUCH VALUES WERE ENCOUNTERED. 

Table 1 
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APPENDIX A - DATA LISTINGS 

REHARXS < (I) UNKNOUN STMT 01 END TINES ARE JESIGHATED BY 99. (2) HYDROGEN I DM VALUES (Hi) ARE COHPUTED FROM THE HEASURE1 PH. THE AVERAGE PH IS AN 
ARITHHEIIC AVERAGE WHILE THE NUMBER IK PARENTHESES IS THE AVERAGE PH CONFUTED FROM THE H* VALUES. (3) CONDUCTANCE IS EXPRESSED III H1CR0-
SIErtEHS/Crt., STRONG ACID, TOTAL ACID I H* ARE EXPRESSED IN HICRO EQUIVALENTS/LITRE. (4) CD, CU, FE, PB, HN 4 ZN ARE EXTRACTABLE AHOUNTS. 
(5) HINUS SIGNS FLAG VALUES THAT ARE BELOW DETECTION LIHITS. WHEN THE AVERAGES ARE COHPUTED, 1/2 THE DETECTION LIMIT IS USED AND THE 
AVERAGE VALUE IS AGAIN FLAGGED UITH A HINUS SIGH. It) HISSING DATA ARE DESIGNATED BY -.9. (7) THE CATCH AHOUNTS ARE CALCULATED FROH THE 
SAHPLE VOLUME AHD ARE EXPRESSED IN HILLIHETRES OF RAINFALL, UITH A FULL SAMPLER BEING APPROX. 34 HH. (8) .THE ION BALANCE <•/-> IS COHPUTED 
FROH THE SUM OF H*, CA**, HG**, NH4+, X* I NA* DIVIDED BY THE SUH OF CL-, SQ4-- I N03-. VALUES BELOW THE DETECTION LIHITS ARE HANDLED AS ABOVE. 



LOWED MAINLAND ACID RAIN STUDY 
Wnn X X l l i X n l X X n X X l C i K V x I t i n i i K I I R K S 

ABBOTSFORD (A), B.C. 
»«\t v w v nt* « m i 11 u u v 1/ X X I K t X I X S X X X H X XXIXXX 

JAN 32-f'iAR 33 
(VALUES ARE EXPRESSED IN HG PER LITRE) 

PERIOD EXCESS SEA 
EVENT HO DY HR XO DY HR H+ PH CONI CD CU CA++ HG++ S.ACID T.ACID NH4+. FE PB MN Kt NA+ ZN CL- 504- N03- AS CATCH S04 CA S04 +/-

4 5 1 29 14 2 1 11 1.82 5.74 6.3 -.0805 .003 .14 .035 -15.0 28.2 .553 .004 .001 .003 -.2 .3 .064 .4 .8 ,363 -.9668 -.9 .725 .129 .875 1.715 
7 0 2 3 10 2 12 16 .22 6.66 20.2 -.9000 -.900 -.90 -.968 -15.0 2,9 2.019 -.900 -.900 -.900 -.9 -.9 -.960 -.9 -.9 2.259 -.9868 -.9 -.900 -.900 -,968 -.900 
8 0 2 12 14 2 13 11 1,58 5.80 2.5 -.8005 .004 .95 .005 -15.0 27.9 .213 .602 .031 -.081 -.2 -.2 -.861 -.2 -.2 .195 -.9000 -.9 ,675 ,146 .825 2.884 
8 8 2 13 11 2 14 22 1.45 5,84 3.1 -.0005 .003 .03 -.865 -15.0 38.4 .296 .005 .002 .004 -.2 _(2 .666 -.2 f2 .213 -.9686 -.9 .175 .026 ,025 2.540 
8 0 2 14 23 2 15 21 .35 6.45 8.8 -.9008 -.900 .08 .022 -15.0 6.7 .759 -.900 -.900 -.900 ,2 .4 -.980 .5 .6 .407 -.9088 -.9 ,500 .065 .108 2.134 
10 0 2 23 14 2 25 16 .91 6.04 9.1 -.8005 .034 .29 .033 -15.0 36,9 .782 .029 .018 .064 -.2 .3 .368 .5 .7 .996 -.9888 •-,9 .625 ,279 .075 1.722 
11 0 2 26 16 2 27 10 11.48 4.94 8.1 -.9800 -.900 -.90 -.900 -15.0 46.2 .283 -.900 -,908 -.908 .t2 -.2 -.908 .2 " .5 .868 -.9868 -.9 .475 -.900 .025 -.900 
11 0 2 27 10 3 1 11 ,69 6.16 4.1 -.0005 ,002 .14 .248 -15.0 28.2 .424 ,002 .001 -.001 -.2 -,2 -.061 .2 -.2 .217 -.9886 -.9 .075 .136 .025 5.153 
12 0 3 11 13 3 12 13 3.09 5.51 11.9 -.9800 -.900 .19 .073 -15.3 39.3 6.173 -.906 -.908 -.908 -.2 .9 -.968 1.3 1.5 ,651 -.9638 -.9 1.274 .156 .226 5.134 
13 8 7 20 7 7 22 11 3.89 5.41 7.7 -.9880 -.908 .05 .009 -15.0 32.5 .529 -.900 -.980 -.900 -.2 .3 -.906 .4 1.2 ,509 -.9886 -.9 1.125 .039 .075 1.171 
14 0 8 10 12 8 13 10 6.92 5.16 9,9 -.0085 .083 .08 ,014 -15.0 38,4 2.636 .685 ,305 ,661 -.2 -.2 .887 ,2 1.8 .780 -.9388 -.9 1,775 ,076 .625 2.964 
15 8 9 3 15 9 7 11 2.88 5.54 10.6 -.9008 -.900 .07 .015 -15.0 46.9 1.034 -.900 -.900 -.900 -.2 -.2 -.966 ,2 1.8 1.329 -.9888 -.9 1.775 .066 .825 1.113 
16 0 9 24 9 9 27 12 .21 6.67 26.7 -.9000 -.988 -.90 -.900 -15.0 83.4 3.228 -.986 -.988 -.988 -.2 .5 -.983 ,7 3.5 3.269 -.9683 5.7 3.374 -.900 .125 -.900 
17 0 10 1 13 10 4 13 2.63 5.58 9.1 -.8005 ,004 .07 .016 -15.0 48.1 1,029 .007 .007 ,003 -.2 -.2 .664 .2 1.3 .695 -.9800 13.0 1.775 .066 .025 1.314 
18 0 10 5 ID 10 6 12 1.95 5.71 7.8 -.9000 -,908 .07 ,026 -15.0 37.8 ,611 -.968 -.936 -.900 -.2 .2 -.960 ,4 1,0 ,726 -,9366 15,0 .950 ,862 .050 1.263 
19 8 10 21 9 10 22 11 1.17 5.93 7.7 -.0005 -.001 .58 .006 -15.0 27,5 ,467 .866 -.081 -.361 -.2 -.2 .662 -.2 -.2 2.409 -.9680 27.3 .075 .496 .025 1.358 
20 0 11 3 12 11 4 12 18.00 5,00 18.6 -.0005 .382 .06 .037 -15.0 46,9 ,336 .812 .065 -.801 -.2 -.2 .046 ,2 .7 1,023 -,9000 26.6 .475 .056 .825 1.268 
21 0 12 2 8 12 3 6 1.17 5,93 2.2 -.0005 .982 -.01 -.005 -15,0 32.9 ,174 ,005 .002 .610 _(2 _(2 .001 -.2 -.2 .159 -.9000 33.9 .875 .001 .625 2,435 
22 0 12 IS 16 12 16 9 .65 6.19 5.8 -.9008 -.938 .85 ,037 -15.0 29.6 1.021 -.900 -.906 -.988 -.2 ,4 -.900 .6 -.2 .368 -.9608 12.5 0.330 .635 ,138 3.318 
23 0 12 20 16 12 21 9 .37 6.43 -.9 -.9006 -.908 -.90 -,900 -.9 -.9 2.546 -.900 -.908 -.900 -.2 1.0 -.900 1,6 .6 1.661 -.9000 2.4 .349 -.900 .251 -.968 
24 0 1 7 9 1 7 21 1.62 5.79 3.7 -.0005 .083 .01 ,013 -t5.0 36,9 ,152 ,003 ,082 -.001 -.2 _2 .007 -.2 -.2 .182 -.9000 32,2 ,050 .602 ,656 2.918 
24 0 1 7 21 1 9 22 1.62 5.79 5.6 -.0005 .382 .02 .030 -15.0 25.9 .199 .062 .002 -.301 -.2 .3 ,063 .5 .2 .186 -.9083 34.2 .125 .009 .575 1.492 
24 8 1 9 22 1 10 10 1.07 5.97 3.5 -.0885 .002 .01 ,015 -15.0 25.9 ,089 ,001 .002 -.001 -.2 ,604 ,3 -,2 ,858 -.9000 29,4 .075 ,006 ,825 1.276 
25 0 2 10 10 2 11 9 1.87 5.97 3.5 -.0885 ,001 -.01 -,005 -15.0 22,6 ,435 ,003 -,001 -.001 _ q 

l b 

-_2 ,602 -.2 -.2 .221 -.0001 17,5 .075 .001 .625 3.844 
26 0 2 11 9 2 14 11 1.58 5.88 6.5 -.0005 .003 .09 .014 -15.6 44.2 .611 .368 -.001 -.061 -.2 .3 .033 .3 .5 .443 .6605 22.5 .425 .079 ,075 2.180 
27 0 2 16 16 2 17 12 ,66 6.18 4.4 -.9088 -,906 .01 .666 -15.6 33,4 .504 -.908 -.900 -.900 -.2 _t2 -,900 .2 -.2 .186 -.0001 12.2 .075 .006 .025 3,484 
28 0 2 22 14 2 23 12 .68 6.22 3.7 -.9000 -.900 .02 .005 -15.0 32.5 .493 -.968 -.908 -.900 -t2 -.2 -.900 «t2 -.2 .221 -.8501 13.4 .075 ,016 .025 4.281 
29 0 3 5 16 3 7 9 .53 6.30 11.3 -.9008 -.986 .04 .011 -15.0 49,6 2.379 -.900 -.900 -.905 -.2 -.2 -.900 .3 .5 .886 .0008 10.3 .475 .036 .625 4.288 
30 0 3 8 9 3 9 11 .85 6.07 3.9 -.0005 ,002 ,01 .085 -15.6 34.3 2.025 .066 ,602 .083 -.2 -.2 .062 -.2 -.2 .186 .0002 19.3 .075 .886 ,025 15.363 
31 0 3 11 20 3 14 9 5.13 5.29 7.6 -.9080 -.900 -.90 -.900 18.9 -.9 6.173 -.900 -.960 -.906 -.2 .2 -.906 .2 .2 .239 -.9000 11,5 .150 -,968 .650 -.988 



LQUER HAINLAHD ACID SAIN STUDY 

ABBOTSFORD (A), B.C. 
i t v x n * * * * * * * * * * * * * * 

m S3-JUN 84 
(VALUES ARE EXPRESSED IN HG PER LITRE) 

PERIOD EXCESS SEA 
EVENT HO DY HR HO DY HR H+ PH COM CD CU CA++ HS++ S.ACID T.ACID NH4+ FE PB HN K+ NA+ ZN a- S04- N03- AS CATCH S04 CA S04 +/-

33 0 3 29 9 3 38 10 .91 6.04 6;7 -.9688 -.900 .10 .040 -15.6 32.1 1.286 -.900 -.900 -.980 -.2 .2 -.900 .4 .2 .341 -.9000 13.7 .150 .092 .050 4.388 
34 0 6 9 9 o 18 9 8.71 5.06 12.8 -.9000 -.900 .19 .025 -15.8 49.2 .811 -.900 -.900 -.900 -.2 -.2 -.900 .3 2.1 ,793 -.9000 8.1 2.875 .186 .025 1.110 
36 0 6 16 9 6 17 10 2.88 5.54 4.2 -.0885 -.001 .01 .065 -15.0 25.4 .444 ,355 .301 .006 -.2 -.2 -.811 -.2 -.2 .545 -.6001 23,5 ,075 ,966 .025 2.579 
37 J 9 18 3 9 12 TO 1.35 5.87 5.6 -.0005 -.001 .02 -.085 -15.0 29.2 .540 .007 .032 -.001 «(2 ,_2 -.601 -.2 .3 ,332 .0801 19.5 ,275 .016 .025 2.732 
38 0 10 18 9 10 20 9 1.70 5.77 9.4 -,8685 ,083 .07 .624 23.3 46.2 ,773 .813 ,064 -.001 -.2 -.2 .605 .4 1.2 ..824 .0001 18.1 1.175 ,666 .625 1.149 
39 3 10 21 9 10 24 19 2.45 5.61 6.5 -.0005 .003 .66 .030 17.6 38.4 .450 .020 .033 -.091 -.2 -.2 -.881 .4 .4 .523 .0002 27,6 .375 .956 .025 1.418 
41 0 11 1 4 11 2 12 .52 6.28 5.5 -.6885 .003 .02 .822 -15.8 24.3 .514 .110 .301 .003 -.2 .604 .4 -.2 .275 -.0001 13.6 .075 ,616 .625 2.176 
41 0 11 2 12 11 3 12 1.10 5.96 4.2 -.8005 -.001 -.01 ,817 -15.8 -.9 .296 .020 .001 -.861 -.2 -.2 -.801 .3 -t2 .248 -.0861 19.1 ,075 .601 .825 1.792 
42 8 11 5 8 11 7 10 3.47 5.46 12.5 -.6885 .802 .05 .188 -15.0 33.6 .604 .684 .803 -.031 -.2 .3 .033 1.8 .6 .536 ,6834 11.9 .399 .920 .291 1.182 
i 8 11 8 16 11 9 9 -.90 -.90 -.9 -.9806 -.980 -.90 -.966 -.9 -,9 -.986 -.908 -.900 -.968 -.9 -.9 -.900 -.9 -.9 -.908 -.9686 5.8 -.900 -.908 -.906 -.980 
0 0 11 9 9 11 10 15 ,98 6.01 3.2 -.0605 .682 -.90 -.986 18.7 44.9 .296 .608 .002 -.661 -.2 -.2 -.001 -.2 -.2 .168 -.6661 6.2 .075 -.960 .025 -.900 
S 0 11 14 11 11 15 11 1.15 3.94 3.4 -.0005 -.601 .01 -.865 -15.3 39.5 .289 .060 .081 .881 -.2 -.2 .001 -.2 -.2 .238 .3835 36.8 .875 .606 .825 3.001 
43 8 11 15 11 11 16 13 1.62 5.79 2.7 -.6605 -.001 -.01 -,805 -15.0 29.6 ,217 ,062 -.801 -.881 -.2 -.2 -.001 -.2 -.2 .248 .6682 38.9 .375 .661 ,025 2.361 
44 0 12 7 16 12 9 9 2.82 5.55 11.5 -.6005 .003 .09 .085 -15.0 47,7 .562 .130 .004 .087 -.2 .8 .009 1.3 .5 .386 .3807 11,4 .299 .060 ,201 1.349 
45 0 1 4 9 1 5 18 .93 6.03 5.3 -.8065 .811 .05 ,013 -13.8 48.9 .392 .032 .332 -.001 -.2 .2 .801 .4 -.2 .168 -.6801 16.3 .650 .842 .050 2,358 
46 0 1 23 9 1 24 10 1.12 5.95 4.4 -.0005 .061 .81 .808 -15.0 41,7 .467 .605 .001 -.001 -.2 -.2 .061 -.2 .2 .463 .0081 34.2 .175 .006 .025 2.661 
46 0 1 24 10 1 25 12 3,02 5.52 2.9 -.0065 .001 .01 ,687 -15.0 32.6 .150 .008 .001 -.061 -.2 -.2 -.001 -.2 -.2 .182 -.0331 34.2 .075 .806 .825 2.950 
47 0 2 8 16 2 9 13 .59 6.23 8.3 -.9000 -.900 .38- .322 -13.0 36.2 .666 -.906 -.900 -.900 -.2 -.2 -.968 .4 .3 .717 -.9006 4,2 .275 .296 .025 2.092 
48 0 2 17 16 2 20 16 .85 6.07 4,1 .0606 .001 .03 .688 -15.0 49.1 .386 .090 ,002 .007 -.2 -t2 .011 -t2 .3 .252 -.8801 28.8 .275 ,026 ,825 2.385 
50 0 2 27 8 2 28 15 .33 6,48 9,1 -.0065 .003 .47 .062 -15.0 3.1 .579 .056 .001 .083 -t2 .3 .002 .4 ,4 .895 -.0001 6,5 .325 .459 .875 2.250 
51 8 2 28 15 3 1 13 1.20 5.92 7.2 -.0035 .802 .16 .839 -15,0 43.8 .514 .015 .863 .801 -.2 .3 .682 .5 .3 .731 .0002 16.7 ,225 .089 .075 1.665 
52 0 3 16 12 3 20 10 ,28 6.55 9.7 -.0005 -.001 .63 .009 -15.0 51.3 .836 ,822 .003 -.001 -.2 .3 ,063 .6 .7 .664 .0601 21,0 .625 .019 .875 1.528 
53 0 3 22 10 3 23 11 2.45 5,61 10,4 -.9080 -.900 .63 .611 -15.0 53.8 .482 -.908 -.908 -.900 -,2 .2 -.966 .3 1.6 1.351 .0010 14,2 1,550 .922 .858 .674 
54 0 4 6 16 4 18 11 6.76 5.17 11.9 -.0018 .003 ,15 ,140 -13.0 51.9 ,592 .004 .003 -.310 -.2 ,4 .303 .9 1,1 .864 .6308 34.2 1,000 .133 .190 1.262 
55 0 5 18 10 5 19 23 1.58 5.80 5,0 -.0010 .002 .11 .010 -15.0 33.7 .341 .020 .861 -,010 -.2 -t2 .001 -.2 ,3 .452 .0682 27.1 .275 .186 .025 2.061 
56 0 6 28 14 6 29 10 1.48 5.83 3.6 -.0010 .666 -.96 -.900 -15.0 29,2 .341 ,887 -.081 -.010 -.2 -.2 .864 -.2 -.2 ,359 ,0863 23.6 ,075 -.960 ,625 -.900 

AVERAGES 2.15 5.86 7.3 -.0683 -.002 -.08 -.028 -8.4 36.1 .928 .321 -.862 -.082 -.1 -.22 -.904 -.37 -.57 .633 -.0002 19.0 .511 .076 .056 2.571 
(5.67) 



LOWER MAINLAND ACID RAIN STUDY 

AGASSIZ CDA , B.C. 
******************** 

JAN 32-HAR 83 
(VALUES ARE EXPRESSED IN HG PER LITRE) 

PERIOD EXCESS SEA 
EVENT HO DYHR HO DY HR H+ PH COHD CD CU CA++ HG++ S.ACID T.ACID NH4+ FE PB HN K+ NA+ ZN CL- S04- N03- AS CATCH S04 CA S04 +/-

1 a 1. 15 12 1 18 8 2.24 5.65 4.8 -.0005 .003 .63 .021 -15.8 28.8 .249 .062 -.631 .001 -.2 .2 -.002 .2 .2 .332 -.9000 -.9 .150 .622 .050 2.814 
8 0 1 19 9 1 22 8 1.82 5.74 13.3 -.9000 -.900 .22 ,672 -15.0 28.5 .885 -.986 -.988 -.900 -.2 .7 -.906 1.3 .8 2.650 -.9666 -.9 .624 .193 .176 1.167 
2 0 1 22 16 1 25 8 2.95 5.53 2.5 -.3995 .381 .01 .009 -15.0 22.6 .853 .001 -.831 -.001 -.2 -.2 .831 .2 -.2 ,066 -.9000 -.9 .075 ,306 ,025 1.597 
3 0 1 25 8 1 26 8 3.31 5.48 4.3 -.0005 .001 .01 .618 -15.0 29.3 ,174 .602 -.001 -.061 -.2 -(2 .601 .2 .2 .244 -.9000 -.9 .175 .006 .625 1.542 
4 D 1 29 9 1 29 16 3.80 5.42 5.8 -.9000 -.960 .07 .014 -15.0 33.4 .389 -.900 -.900 -.906 -.2 -.2 -.900 .2 .8 ,345 -.9000 -.9 .775 .066 .825 1.166 
5 0 1 29 16 2 1 8 1.82 5.74 5.3 -.0005 .005 .08 .317 -15.8 16.3 .336 .001 .031 .883 -.2 -.2 -.831 .2 .5 .456 -.9000 , -.9 .475 .076 ,625 1.517 
7 0 2 11 9 2 12 16 .81 6.09 6.2 -.9000 -.906 .84 .826 -15.0 34.0 .566 -.900 -.900 -.966 -.2 -t2 -.906 .2 .5 .620 -.9066 -.9 .475 .036 .625 1.666 
8 a 2 12 16 2 15 12 4.07 5.39 2.5 -.0005 .001 -.81 -.605 -15.8 35.5 .095 .063 .863 -.001 -.2 _2 .003 _ 2 -.2 .173 -.9086 -.9 .875 .801 .625 2.171 
9 0 2 16 16 2 17 10 5.01 5.39 5.3 -.0005 .032 .81 -.085 -15.0 36.1 .289 .303 .801 -.001 -.2 -.2 -.381 -.2 .5 .372 -.9886 -.9 ,475 .006 .625 1.496 
10 0 2 23 14 2 25 16 5.25 5.28 6.0 -.9000 -.900 .82 .005 -15.8 33.5 .376 -.960 -.966 -.900 -,2 .t2 -.908 -.2 .3 1.661 -.9860 -.9 .275 .016 .625 .968 
11 0 

3 
2 26 16 3 1 8 2.75 5.56 3.5 -.9000 -.900 -.90 -.900 -15.6 32.2 .158 -.980 -.900 -.900 -.2 ,2 -.900 .2 3.3 .132 -.9606 -.9 3.250 -.900 .658 -.966 

12 
0 
3 3 11 15 3 13 13 1.19 5.96 16.9 -.9990 -.983 .35 .153 -15.8 32.8 .874 -.906 -.908 .005 -.2 1.2 -.983 2.3 1.8 1.019 -.9000 -.9 1.499 .304 .391 1.216 

13 0 7 20 8 8 23 17 .55 6.26 7.6 -.0005 .016 .02 ,067 -15.0 26.0 .874 .068 .004 .020 -.2 -(2 .003 -t2 .9 1.823 -.9600 -.9 .875 .016 .025 1.516 
14 0 8 10 13 8 13 9 1.41 5.85 6.5 -.0005 .003 .05 -,665 -15.6 26.1 .312 .662 .663 -.001 _ 2 -.2 .005 -.2 1.1 .664 -.9668 -.9 1.075 .846 .825 .777 
15 0 9 3 15 9 7 13 18.62 4.73 12.3 -.9305 .094 ,86 .811 -15,3 61.8 1.061 .006 .306 .001 -.2 -.2 ,038 -.2 1.7 1.191 -.9008 -.9 1.675 .056 .925 1.537 
1 0 9 20 99 9 22 99 4.57 5.34 10.1 -.9000 -.900 .16 .024 -15.0 43.2 1.646 -.966 -.966 -.900 -.2 __2 -.900 -.2 1.4 1.625 -.9688 -.9 1.375 .156 .925 1.937 
16 0 9 24 10 9 27 9 3.63 5.44 7.0 -.9000 -.900 .03 ,611 -15.0 14.0 .667 -.900 -.906 -.986 -.2 -.2 -.900 -.2 ,9 ,333 -.9666 15.7 .875 .026 .625 1.426 
17 0 13 1 13 10 4 14 15.85 4.80 11.9 -.0005 .003 .67 .022 -15.3 44.4 .756 .884 .385 .002 .2 .2 .003 .3 1.5 .957 -.9388 23.5 1.458 .062 .950 1.395 
18 0 10 5 10 10 6 16 6.76 5.17 6.0 -.9900 -.906 .86 .628 -15.0 28.6 .557 -.900 -.900 -.906 -.2 -.2 -.900 _t2 .5 ,598 -.9000 10.8 .475 .056 .825 2.156 
19 0 10 21 10 10 22 9 2.04 5.69 2.2 -.9000 -.900 -.61 -.665 -15.6 14.9 .126 -.966 -.900 -.908 -.2 -.2 -.908 -.2 -.2 ,155 -.9000 13.2 ,675 .001 .625 2.214 
20 9 11 3 13 11 4 9 8.91 5.05 6.3 -.0095 .931 .61 .313 -15.3 34.9 .062 .306 .382 -.801 -.2 -.2 .048 .2 -.2 .301 -.9000 34.3 .875 .006 .925 1.688 
21 0 12 2 9 12 3 8 2.95 5.53 1.4 -.0005 .001 -.61 -,665 -15.0 24.1 .628 .00? .061 -.001 -.2 -.2 -.681 -.2 -.2 ,644 -.9088 33.9 .675 ,601 ,825 2.114 
22 0 12 15 16 12 16 9 1.78 5.75 2.7 -.9988 -.988 .32 .868 -15.3 31.3 .130 -.900 -.900 -.900 -.2 -.2 -.983 -.2 -.2 ,146 -.9880 9.1 .075 .016 ,925 2.418 
23 0 12 20 16 12 21 9 3.98 5.40 5.2 -.9000 -.900 .62 ,610 -.9 -.9 .189 -.?00 -.906 -.900 -t2 .3 -.900 .3 -.2 ,686 -.9000 4.S ,625 ,009 ,975 1.476 
24 0 1 7 9 1 7 16 2.38 5.54 2.4 -.0005 .003 .82 -.065 -15.0 36.1 .126 -.001 .001 -.001 -.2 -.2 .602 -.2 .2 .159 -.9000 26.9 ,175 .016 .925 1,848 
24 3 1 7 16 1 8 16 1.66 5.78 3.9 -.0005 .883 .81 ,625 -15.3 28.8 .148 .312 .003 -.301 -.2 .2 .031 .4 .2 .120 -.9088 34.1 .150 .002 ,959 1.362 
25 0 2 10 10 2 11 9 1.74 5.76 3.7 -.9800 -.900 -.01 .012 -15.0 22.8 .198 -.900 -.906 -.980 -,2 -.2 -.900 .2 ~t2 .341 -.0001 10.9 ,075 .661 .925 1.577 
26 0 2 11 9 2 12 12 .95 6.02 4.0 -.9000 -.900 .81 -.065 -15.0 42.7 ,435 -.908 -.966 -.968 -.2 .2 -.900 .2 -.2 .332 -.0001 9,3 .056 .602 ,656 2.832 
27 3 2 16 16 2 17 14 1.26 5.99 2.9 -.9388 -.983 .01 -.805 -15.3 33.4 .153 -.900 -.908 -.900 -.2 -.2 -.983 -.2 -.2 .128 -.0031 17.2 .075 .896 ,025 2.491 
30 0 3 8 11 3 9 9 2.34 5.63 2.5 -.0005 -.001 .01 -.665 -15.0 35,8 .069 .626 -.001 .661 -.2 .2 -.661 -.2 -.2 .697 -.6001 23.7 .656 .602 .050 2.884 
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MAR 83-JUN 34 
(VALUES ARE EXPRESSED IN MG PER LITRE) 

PERIOD EXCESS SEA 
EVENT HO DY HR NO DY KR H+ PH CONI CD CU CA++ HG++ S.ACID T.ACID NH4+ FE PB MN K+ NA+ ZN CL- S04- N03- AS CATCH S04 CA 504 +/-

31 0 3 11 16 3 14 11 5.37 5.27 7.3 -.9000 -.906 .01 .016 -15.8 -.9 .216 -.900 -.966 -.966 -.2 .2 -.906 .2 -.2 .238 -.9668 13.1 .658 .002 .653 2.661 
32 0 3 25 16 3 28 8 .36 6.44 16.4 -.9000 -.988 .08 .033 -15.8 37.4 2.636 -.900 -.986 -.966 -.2 .3 -.986 .4 .6 .842 -.9888 7.8 .525 .069 .875 4.519 
33 0 3 2? 11 3 30 8 2.69 5.57 5.3 -.0005 .001 .07 ,942 -15.8 51.2 .216 .008 .336 -.381 -.2 ,3 .001 .4 ,3 .332 .3331 26.3 .225 .059 .375 1.627 
34 6 6 9 9 6 10 9 3.72 5.43 4.4 -.0605 -.661 .03 .007 -15.8 29.5 .868 .062 .661 -.001 -.2 -.2 -.861 -.2 .2 .35"0 -.8861 33.3 .175 .026 .625 4.815 
35 0 6 13 14 6 15 13 3.16 5.50 18.3 -.9006 -.900 ,18 .638 -15.0 42.6 .932 -.968 -.900 -.930 -.2 _t2 -.900 .2 1.6 1,364 -.9606 6.7 1.575 .176 .625 1.212 
36 5 6 16 9 6 17 12 4.47 5.35 3.3 -.3005 -.081 .31 -.085 -15.0 25.4 .189 .681 -.081 -.801 -.2 -.2 -.001 <Z -.2 .443 .8861 24.5 .375 .866 .625 1.872 
38 0 10 18 16 10 20 9 3.47 5.46 4.2 -.6865 -.061 .03 ,605 -15.0 40.2 .256 .050 -.001 .003 -.2 -.2 .001 -.2 .3 .278 .6661 15.5 .275 .826 .625 1.973 
3? 0 10 21 13 10 24 8 3.89 5,41 5.8 -.0005 .001 .05 .040 16.2 33.3 .190 .868 .061 -.081 -t2 .3 -.001 .5 .3 .318 -.8681 33.6 .225 .839 .675 1.413 
40 3 10 31 15 11 2 13 .87 6,36 4.3 -.9808 -.988 .93 .010 -15.0 14.9 .2B3 -.908 -.900 -.903 -.2 -.2 -.900 -.2 -.2 .412 -.6331 18.4 ,875 .626 .825 2.233 
41 0 11 2 13 11 3 8 3.72 5.43 13.2 -.6005 .661 .01 .036 -15.0 25.7 .095 .620 .001 .002 _ 2 .2 -.001 .4 • 2 .196 -.6661 36.7 .856 .362 .050 1.413 
42 3 11 4 17 11 7 8 5.58 5.26 9.4 -.3885 -.361 .93 .093 -15.0 29,6 .266 .067 .361 -.331 -.2 .7 .002 1.4 .4 .407 .3835 28.2 .224 .383 .176 1.137 
43 0 11 15 9 11 16 8 2.24 5.65 1.7 -.6005 .662 -.81 -.065 -15.0 28.9 .033 .017 .001 .061 -.2 -.2 -.001 -.2 -.2 .662 -.6861 34.2 .075 .681 .025 1.937 
44 0 12 7 16 12 9 9 2.19 5.66 -.9 -.9338 -.900 -.90 -.900 -15.0 23.8 .386 -.938 -.906 -.988 -.9 -.9 -.900 1.7 -.9 .593 -.9668 2.8 -.968 -.988 -.910 -.968 
45 0 1 4 9 1 4 16 1.91 5.72 2.5 -.0005 .662 .62 -.005 -15.0 32.3 .104 ,621 -.001 -.861 _t2 -.2 ,081 .2 -.2 .697 -.6001 27.3 .875 .616 .025 1.699 
46 8 1 24 10 1 25 9 2.34 5.63 2.1 -.0665 -.801 .01 -.005 -15.0 38.1 .103 .662 .881 -.001 -'.Z -.2 -.861 -.2 -.2 ,120 -.8661 34.2 .675 .006 .025 2.291 
48 3 2 17 16 2 20 15 1.55 5.81 2.7 -.8065 .004 .01 -.005 -15.0 34.4 .180 .393 .062 .002 -.2 -.2 .801 -.2 ,2 .284 -.3001 27.9 .175 .006 .825 1.863 
50 8 2 27 11 2 28 14 -.96 -.96 9.1 -.9666 -.900 -.90 -.900 -.9 -.9 .442 -.906 -.980 -.900 .3 .4 -.966 ,5 ,3 .859 -.9668 2.5 .266 -.968 .100 -.966 
51 0 2 28 14 3 1 14 .66 6.13 7.8 -.9066 -.900 .21 ,045 -15.0 31,3 .651 -.966 -.966 -.900 -.2 .3 -.900 ,3 .5 .837 -.9066 8.2 ,425 .199 .675 2,055 
52 3 3 16 12 3 19 8 .49 6.31 6.9 -.0005 .082 .02 .607 -15.0 49.2 .482 .387 .833 -.381 -.2 .3 .882 .5 .4 .567 -.3881 29.4 .325 .089 .675 1.406 
53 6 3 22 11 3 23 3 3.36 5.42 6.6 -.0085 .001 .01 ,005 -15.0 52.0 .247 .618 -.001 -.001 -.2 .2 -.001 ,3 .5 ,602 .0005 25.1 .450 .682 .656 1.038 
54 8 4 6 15 4 9 8 2.43 5.62 9.1 -.8018 -.081 -.90 -.900 -15.8 25.6 .585 .311 .382 -.313 -.2 .3 .663 .8 .4 .974 .3363 19.6 .325 -.983 .675 -.980 
54 8 4 9 10 4 10 9 9.77 5.01 5.7 -.0616 -.061 -.90 -.900 -15.8 40.9 .145 .663 .862 -.010 -.2 -.2 .061 2 .2 .385 .8663 22.1 .175 -.986 .625 -.900 
55 0 5 18 8 5 22 7 4.27 5.37 5.2 -.0016 .863 .08 -.610 -15.6 33.7 .193 .056 .863 .010 -.2 -.2 .681 -.2 ,2 .118 -.9666 32.5 .175 .876 .025 2.956 
0 3 6 26 12 6 27 8 -.98 -.98 -.9 -.9300 -.900 -.98 -,980 -.9 -.9 1.247 -.986 -.983 -.908 -.2 ,3 -.968 .3 1,4 1.351 -.9383 3.6 1.325 -.966 .875 -.900 

AVERAGES 3.57 5.58 6.0 -.0003 -,062 -.05 -.019 -7,7 32.6 .424 -.012 -.062 -.682 -.1 -.20 -.003 -.31 -.51 .534 -.0061 26.2 ,458 .041 ,049 1.879 
(5.45) 



€ 

LOWER HAINLAND ACID RAIN STUDY 
Hitiiiiinvimvmt u >a«nm«iiimiiiiiia»a 

wmmw Ttn H inrwinnfiTwirivw vw nm* 
ALTA LAKE , B.C. 
******************** 

JAN S2-MAR 32 
(VALUES ARE EXPRESSED IN NG PER LITRE) 

PERIOD EXCESS SEA 
EVENT NO DY HR HO DY HR H+ PH COND CD CU CA++ HG++ S.ACID T.ACID NH4+ FE PB HN K+ NA+ ZN CL- S04- N03- AS CATCH S04 CA S04 +/-

4 0 1 28 10 1 30 16 5.25 5.28 5.1 -.8005 .006 .11 .014 -15.0 30.9 .031 .002 .004 .001 -.2 .2 .013 .2 .4 .434 -.9000 -.9 .350 .162 .850 1.136 
7 0 2 11 20 2 12 21 14.13 4.85 8.5 -.0005 .006 .03 -.005 16.4 40.1 .021 ,001 ,001 -.001 -.2 .5 .002 .6 ,2 .598 -.9000 -.9 .074 .011 .125 1.344 
8 0 2 12 21 2 13 17 8.51 5.07 4.4 -.0085 .003 .02 -.005 -15.0 35.8 .014 .802 .881 -.001 -.2 .2 .001 -.2 -.2 .403 -.9868 -.9 .050 .012 .056 1.907 
10 9 2 23 14 2 26 3 7.94 5.10 6.3 -.0805 .003 .02 -.085 -15.0 30.5 .018 -.001 ,004 -,001 .4 .001 .6 -.2 .394 -.9000 '-.9 0.000 ,085 .106 1.187 
11 0 2 26 9 3 1 9 9.33 5.83 8.8 -.0005 .001 .07 -.005 -15.0 34.3 .026 .001 .801 -.001 -.2 .7 -.001 1.1 -.2 .363 -,9868 -.9 0.066 ,043 .176 1.219 

AVERAGES 9.03 5.07 6.6 -.0002 .004 .05 -.005 -9.3 34.3 .022 -.001 ,002 -.001 -.1 .40 -.003 -.52 -.18 .438 -.9000 -.9 .095 .835 .100 1.369 
(5.84) 

REMARKS : (1) UNKNOWN START OR END TINES ARE DESIGNATED BY 99. (2) HYDROGEN ION VALUES (H+) ARE CONFUTED FROM THE MEASURED PH. THE AVERAGE PH IS AN 
ARITHMETIC AVERAGE WHILE THE NUMBER IN PARENTHESES IS THE AVERAGE PH COMPUTED FROH THE H+ VALUES. (3) CONDUCTANCE IS EXPRESSED IN MICRO-
SIEMENS/CM,, STRONG ACID, TOTAL ACID 4 H+ ARE EXPRESSED IN MICRO EQUIVALENTS/LITRE, (4) CD, CU, FE. PB, MN 4 ZN ARE EXTRACTABLE AMOUNTS, 
(5) MINUS SIGNS FLAG VALUES THAT ARE BELOW DETECTION LIHITS. WHEN THE AVERAGES ARE COMPUTED, 1/2 THE DETECTION LIMIT IS USED AND THE > 
AVERAGE VALUE IS AGAIN FLAGGED WITH A MINUS SIGN, (6) MISSING DATA ARE DESIGNATED BY -.9, (7) THE CATCH AMOUNTS ARE CALCULATED FROM THE ^ 
SAMPLE VOLUME AND ARE EXPRESSED IN MILLIMETRES OF RAINFALL, WITH A FULL SAMPLER BEING APPROX. 34 MM. (8) THE ION BALANCE (+/-) IS COMPUTED I 
ROM THE SUM OF H+, CA++, MG++, NH4+, K+ 4 NA+ DIVIDED BY THE SUM OF CL-, S04- 4 N03-, VALUES BELOW THE DETECTION LIMITS ARE HANDLED AS ABOVE, 

c 
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BAMFIELD , B.C. 

JAN S3-FEB 84 
(VALUES ARE EXPRESSED IN HG PER LITRE) 

PERIOD EXCESS SEA 
EVENT HO DY HR HO DY HR H+ PH COND CD CU CA++ HG++ S.ACID T.ACID NH4+ FE PB HN K+ NA* ZN CL- S04- N03- AS CATCH S04 CA S04 
24 0 1 7 10 1 8 10 4.27 5.37 10.5 .0015 .004 .11 .150 -15.8 40.9 .003 .004 -.661 -.861 -.2 1.3 .010 2.1 .2 .662 -.6861 34.2 8.008 .061 .326 1.264 
0 9 1 9 9 1 10 9 2.29 5.64 12.5 -.0005 .001 .67 .218 -15.6 22.1 .009 .037 .004 .626 -.2 1.6 -.001 3.1 .2 .635 -.0061 34.2 0.060 .009 .402 1.038 
23 0 2 W 12 2 11 9 3.98 5.40 13.9 -.0005 -.001 .06 .216 -15.0 16.2 .003 ,964 .661 -.661 -.2 1.9 .001 3.6 .2 .689 -.8061 34,1 0.000 0.000 .477 1.215 
26 3 2 11 9 2 12 12 4.47 5.35 25.1 -.0035 .002 .12 .418 -15.0 22.2 .095 .637 -.301 .362 -.2 3.3 .002 5.6 .3 .164 -.3331 34.3 0.000 3.333 .828 1.075 
27 9 2 16 14 2 17 8 3.47 5.46 5.5 -.0005 .001 .11 .664 -15.0 32.6 .004 .864 -.661 -.661 -.2 .7 .001 .9 -.2 .675 -.0061 34,3 0.000 .083 .176 1.655 
28 D 2 22 9 2 23 9 3.63 5.44 2.4 -.0005 -.001 -.01 -.665 -15.0 21.2 -.003 .883 .361 -.861 -.2 t2 .001. .2 .2 .031 -.BOOt 34.2 .150 0.000 .050 1.497 
2? 0 3 5 17 3 7 9 7.76 5.11 10.3 -.0805 .064 .03 .892 -15.8 41.3 .004 .653 .001 -.861 _(2 .7 .001 1;3 ,3 .221 .6064 21.3 .124 .063 .176 1.077 
39 9 3 8 9 3 9 9 2.51 5.69 9.6 -.0605 .004 .05 .138 -15.8 38.2 -.063 .687 -.061 -.881 -.2 1.2 .001 1.9 -.2 .018 -.8681 34.1 0.630 .104 .311 1.263 
31 9 3 11 15 3 14 9 5.59 5.26 19.9 -.0065 .681 .89 .286 -15.0 62.9 .036 .864 -.081 -.861 • 2 1.3 -.001 4.1 ,4 .093 -.0081 33.9 .074 .641 .326 .750 
32 0 3 26 9 3 28 9 5.75 5.24 18.4 -.0665 .062 .69 .258 -15.8 51.6 .005 .003 -.001 .661 _(2 2.1 .001 3.8 .5 .093 .6661 34.1 0.000 .616 .527 1.050 
33 9 3 29 9 3 38 9 1.78 5.77 21.1 -.0005 .883 .18 ,310 -15.0 62,4 .163 .004 -.001 -.881 -.2 2.6 .001 4.5 ,6 .166 -.0601 20.3 0,666 .081 .653 1.142 
34 9 4 9 9 6 10 9 5.37 5.27 5.4 -.8005 .861 .63 .648 -15.6 31.9 .012 .016 -.001 .862 -t2 .3 -.061 .6 __2 .146 -.6001 34.0 ,025 .819 .075 1.268 
35 0 6 13 15 6 15 18 4.97 5.39 3.5 -.9008 -.966 .62 ,022 -15.8 31.9 .003 -.900 -.960 -.900 -(2 -.2 -.900 .3 -.2 .124 -.6061 14,7 ,875 .816 .025 1.113 
36 9 6 16 9 6 17 9 22.91 4.64 -.9 -.9008 -.986 -.90 -.968 -.9 -.9 .032 -.988 -.900 -.966 -.2 .3 -.960 .5 .3 .766 -.9003 3.2 .225 -.981 .975 -.900 
G 9 9 2 16 9 7 18 13.49 4.87 18.2 -.0005 -.661 .87 .210 18.1 41.6 .015 .058 -.001 .002 -.2 1.7 -.001 3.9 .6 .244 -.0001 25.8 .173 .005 .427 .333 
37 9 9 9 15 9 12 9 4.57 5.34 5.3 -.0005 .002 .65 ,090 -15.6 33.9 .866 .001 .001 .004 .2 .5 -.001 .8 .2 .128 .6003 25.7 .074 .031 .125 1.454 
38 9 13 18 9 19 29 9 10.72 4.97 11.7 -.0305 .001 .65 .110 15.6 33.6 .321 .307 .081 -.001 -.2 .8 .302 1.7 .3 .239 -.8801 20.4 ,099 .921 .211 1.047 
3? 9 18 21 19 10 24 9 5.50 5.26 19.9 -.0065 .081 .64 ,120 -15.0 39.0 .817 .023 -.061 -.001 -.2 ,9 -.001 1.9 .2 .126 -.0001 34,2 0.600 .006 .226 1.005 
49 0 19 31 17 11 2 10 6.76 5.17 10.5 -.0005 -.001 .05 .120 -15.0 37.1 -.003 .664 .001 -.861 -.2 .9 -.001 1.8 .4 .689 -.0601 34.2 .174 .816 .226 1.006 
4t 3 11 2 19 11 3 9 4.17 5.38 22.6 -.3063 -.361 .11 .320 -15.0 23.2 -.003 .008 .061 -.001 -.2 2.4 .862 5.0 .4 .071 .3081 34,2 3.330 .019 .682 .950 
42 9 11 5 10 11 7 9 6.31 5.20 10.3 -.0665 -.001 .17 .516 -15.6 35.3 -.003 .037 -.001 .681 _2 4.7 -,001 8.5 1,6 .089 .6001 34.2 9.000 0.000 1.180 1.607 
43 0 11 15 8 11 16 8 3.80 5.42 19.5 -.0005 .001 .18 .280 -15.0 39.6 -.003 .864 .601 .661 -.2 2.4 -.061 4.3 .2 .871 -.0001 29.1 0.006 .009 .602 1.097 
44 9 12 7 12 12 9 9 3.63 3.44 67.0 -.3085 .831 .34 .960 -15.0 31.6 -.803 .084 .031 -.001 .3 9.1 .301 16.4 2,3 .044 -.0831 34.2 .316 3.0O8 2.284 .984 
45 0 1 4 9 1 5 9 4.07 5.39 7.1 -.9000 -.900 .03 .662 -15.0 39.4 .008 -.960 -.900 -.986 -.2 .5 -.906 1.6 .2 .168 -.3001 14.9 .074 .011 .125 1.010 
46 9 1 23 9 1 24 10 2.63 5.58 3.3 -.6665 .002 .01 .025 -15.0 41,1 .008 .662 .001 -.061 -.2 .2 .804 .4 _t2 .635 -.6661 34.2 .050 .082 .050 1.212 
46 0 1 24 13 1 25 9 2.51 3.60 8.3 -.0805 .003 .06 ,097 -15.8 42.5 .006 .882 .381 -.361 -.2 .9 .007 1.5 -.2 .384 -.3831 34.2 3.308 ,026 .226 1.214 
47 9 2 8 9 2 9 9 3.89 5.41 11.1 -.0865 .001 .11 ,130 -15,0 30,2 .821 .834 -.601 -.001 -.2 1.0 .004 1.9 .2 .195 .6061 16.3 0,030 ,072 .251 1,105 
48 0 2 17 16 2 26 12 3.72 5.43 6.0 -.9000 .682 -.05 ,040 -15.0 43.2 -.083 .819 .302 -.010 -.2 .4 .002 .9 -.2 .627 ,6001 34.2 0.000 .010 .108 1.014 
4? 3 2 23 9 2 24 9 10.00 5.00 7.6 -.3303 -.908 .04 ,041 16.3 36.6 .305 -.986 -.988 -.900 -.2 .3 -.909 .6 -.2 .469 -.9833 6.3 .325 ,029 .875 1.176 
59 9 2 27 8 2 28 14 2.75 5.56 13.5 -.8665 .861 .33 ,186 -15.0 40.0 .071 .622 -.031 .002 _t2 1.3 .861 2.3 .5 .811 -.0601 25.8 .174 .231 .326 1.099 



LOWER MAINLAND ACID RAIN STUDY 

BAHFIELO , B.C. 
******************** 

FEB 34- JUN 34 
(VALUES ARE EXPRESSED IN HG PER LITRE) 

PERIOD EXCESS SEA 
EVENT HO DY HR HO DY HR H+ PH COND CD CU CA++ HG++ S.ACID T.ACID NH4+ FE PB HN X+ NA* ZN CL- S04~ NQ3- AS CATCH S04 CA S04 */-

51 0 2 28 14 3 1 14 1.51 5.82 12.6 -.0005 .003 .19 .176 -15.0 37.9 .005 .011 -.061 .061 .2 1.4 .862 2.6 .4 .126 -.8861 17.6 .049 .137 •351 1.092 
52 0 3 16 9 3 23 9 2.29 5.64 15.1 -.0005 .002 .22 ,200 -15.6 75.6 .005 .008 -.601 .001 -.2 1.6 .667 2,3 .4 -.669 -.6061 34.2 6.600 .159 .462 1.169 
53 3 3 22 9 3 23 9 2.84 5.69 21.7 -.0313 .002 -.98 -.900 -15.0 48.5 .008 .006 -.381 -.010 -.2 2.6 .664 4.5 ,6 .831 .3383 21.1 0.366 -.960 .653 -.900 
54 3 4 6 17 4 9 9 7.88 5.15 26.2 -.0010 .002 ,15 ,378 -15.6 46.2 .005 .005 -.061 -.010 „t2 3.2 .662 5,6 .7 .571 .0082 34.2 0.668 .628 .863 1.029 
54 0 4 9 9 4 13 9 3.98 5.40 23.4 -.0018 .001 .13 ,330 -15.0 39.8 .021 .004 -.061 -.816 -.2 2.9 .662 5.1 .5 ,886 .8661 31.4 0.088 .020 .723 1.077 
55 0 5 18 9 5 28 12 6.92 5.16 33.7 -.9008 -.900 -.98 -,960 -15.8 44.5 .130 -.900 -.906 -.988 -.2 4.2 -.90S- 7.4 1.4 .115 -.9060 ,5.4 .346 -.908 1,054 -.908 
56 8 6 27 15 6 29 9 10.47 4.98 6.8 -.9300 -.900 .89 ,648 -15.0 44.3 .008 -.900 -.960 -.900 _f2 .3 -.986 -.9 .2 , .463 -.9666 12.5 .125 .879 .075 -.900 

AVERAGES 5.42 5.35 14.7 -.0003 -.002 -.16 -.194 -8.3 38.8 -.018 .013 -.001 -.662 -.1 -1.67 -.862 3.13 -.41 -.168 -.0601 26.9 ,655 .838 .419 1.122 
(5.27) 

REHARXS : (1) UNKNOWN START OR END TIMES ARE DESIGNATED BY 99. (2) HYDROGEN ION VALUES (H+) ARE COHPUTED FROH THE MEASURED PH. THE AVERAGE PH IS AN 
ARITHMETIC AVERAGE WHILE THE NUHBER IN PAREHTHESES IS THE AVERAGE PH COHPUTED FROH THE H+ VALUES. (3) CONDUCTANCE IS EXPRESSED IN MICRO- ' 
SIEHENS/CH., STRONG ACID, TOTAL ACID 4 H+ ARE EXPRESSED IN HICRO EQUIVALENTS/LITRE, (4) CD, CU, FE, PB, HN 4 ZN ARE EXTRACTABLE AHOUNTS. > 
(5) HINUS SIGNS FLAG VALUES THAT ARE BELOW DETECTION LIHITS. WHEN THE AVERAGES ARE COMPUTED, 1/2 THE DETECTION LIMIT IS USED AND THE ^ 
AVERAGE VALUE IS AGAIN FLAGGED WITH A HINUS SIGN, (6) HISSING DATA ARE DESIGNATED BY -.9. (7) THE CATCH AMOUNTS ARE CALCULATED FROH THE I 
SAMPLE VOLUME AND ARE EXPRESSED IN MILLIMETRES OF RAINFALL, WITH A FULL SAMPLER BEING APPROX. 34 MM. (8) THE ION BALANCE (+/-) IS COMPUTED 
FROH THE SUM OF H+, CA++, HG++, NH4+, K+ 4 NA+ DIVIDED BY THE SUM OF a-, SQ4- 6 N03-, VALUES BELOW THE DETECTION LIMITS ARE HANDLED AS ABOVE. 



€ 
LOWER MAINLAND ACID RAIN STUDY 

CAPE ST JAMES , B.C. 
mum u miininiyiiiiimv >e 
I l f f M t M l t t t t t t * * * * 

JAN B2-AUG S3 
(VALUES ARE EXPRESSED IN HG PER LITRE) 

PERIOD EXCESS SEA 
EVENT HO DY HR HO DY HR H+ PH COND CD CU CA++ HG++ S.ACID T.ACID NH4+ FE PB MN K+ NA+ ZN CL- S04- N03- AS CATCH S04 CA S04 +/-

0 8 1 3 99 1 31 99 1.74 5.76 128.6 -.6005 .885 .73 2.390 -15.9 44.6 .676 .005 .883 .862 .6 17.2 .646 31.7 4.7 .689 -.9686 -.9 .383 .076 4,317 1.332 
0 8 2 1 99 2 28 99 1.51 5.82 142.6 -.0605 .662 .19 .150 -15.9 51.1 .663 .007 .004 .862 .6 21.0 .666 37.5 5.6 .689 -.9686 -.9 . .329 0.088 5.271 .813 

<"•••• 0 8 3 1 99 3 31 99 3.09 5.51 266.6 -.0005 ,664 2.50 5.009 -15.0 51.7 .665 .001 .684 .802 1.4 39.6 .645 72.5 9.3 .217 -.9680 -.9 8.633 1.018 9,789 1.613 
' •" 0 3 4 1 99 4 33 99 3.63 5.44 115.8 -.0085 .312 .74 6,009 -15.3 45.1 .353 .910 .011 .632 .6 16.7 .833 30.0 5.8 .195 -.9868 -.9 .388 .185 4.192 1.341 

9 9 5 1 99 6 33 99 .63 6.26 176.0 -.6005 .684 1.29 2.690 -15.6 58.4 .643 .006 .664 .004 1.8 26,0 .623 47.5 6,8 .257 -.9668 -.9 .274 .212 6.526 .987 
( *' 9 9 7 1 99 7 31 99 1.87 5.97 90.8 -.0665 .661 .78 4.500 -15.8 63.3 .368 ,005 .662 .001 .7 12.5 .009 23.0 4.8 .288 -.9666 -.9 .863 .385 3.137 1,384 

I 8 8 1 99 8 31 99 .60 6.22 50.4 -.6665 .664 .31 .700 -15.8 72.9 1.214 .003 .683 .003 .8 5.8 .808 18.5 2.9 .337 -.9886 -.9 1.444 .090 1.456 1.143 
0 0 9 1 99 9 3D 99 5.37 5.27 36.8 -.8685 .662 .26 .589 -15.8 53.5 -.883 .061 .661 .002 .2 5.1 .636 9.0 1.9 .869 -.9866 -.9 .628 .066 1.288 .998 
8 9 19 1 99 18 31 99 3.02 5.52 78.8 -.6605 .665 .49 1.490 18.3 77.6 .865 .006 .664 .005 .7 11.1 .015 19.7 3.4 .618 -.9668 -.9 .614 .068 2.736 1.627 
8 0 11 1 99 11 38 99 2,00 5.76 166.8 -.0685 .862 1.10 3.000 -15.8 45.1 .668 -.001 .003 .004 1.6 24.0 .036 44,5 6.3 -.609 -.9666 -.9 .276 .188 6.624 .991 
9 

. 8 
8 12 1 99 12 31 99 1.29 5.89 498.8 -.0005 .661 3.10 10,900 -15.0 42.2 -.693 .002 .009 .003 3.8 80.0 .044 146.8 20,8 ,669 -.9666 -.9 0.008 .060 26.688 1.000 9 

. 8 8 1 1 99 1 31 99 .69 6.163426.6 -.6665 .802 3.70 25,000 -15.8 51.3 -.683 .004 .009 .682 3.8 181.0 ,027 186.6 23.5 -.009 -.9668 -.9 O.OOO 8,008 25.351 1.174 
3 3 2 1 99 2 28 99 2.29 5.64 388.3 -.8835 .862 1.80 5.600 -15.3 76.8 -.883 .002 .031 .092 1.6 46.6 .013 83.0 13.4 -.009 -.9863 -.9 1.854 ,952 11.546 .990 
3 8 3 1 99 3 31 99 2.29 5.64 231.8 -.8885 .863 1.30 4,900 -15.0 63.2 .915 .002 .002 .662 1.3 34.5 .009 62,6 8.8 .013 -.9688 -.9 .140 6.088 8.668 1.038 
3 0 4 1 99 4 30 99 2.48 5.62 164.6 -.0005 .605 .93 2.899 -15.0 48.6 -.993 .004 -.001 .002 .8 23.5 .005 42.8 5.8 -.009 -.9686 -.9 0.000 ,687 5.893 1,014 
8 3 5 1 99 5 31 99 .15 6.82 142.6 -.0835 .986 1.30 1.709 -15.0 135.8 6.186 .815 -.001 .301 1.9 14.3 .812 24,8 7.5 .461 -.9688 -.9 3.911 ,757 3.589 1.449 
0 8 6 1 99 6 38 99 3.98 5.46 28.6 -.0065 .802 .17 ,489 -15.8 62.9 -.863 .665 .001 -.966 -.2 3.8 ,008 6.6 .9 -.689 -.9668 -.9 0.000 ,626 .954 1.073 
9 8 7 1 99 7 31 99 .83 6.68 39.0 -.0005 .003 .59 ,589 -15.6 144.6 .823 .861 -.001 .063 .4 3.7 ,069 6.4 1.3 .886 -.0681 -.9 .371 .359 .929 1,390 
8 3 3 1 99 8 31 99 3.16 5.50 32.7 -.8835 .001 .39 ,583 22.8 73.8 .841 .311 .361 .083 .2 4.8 .013 7.2 1.1 .831 -.3381 -.9 .896 ,148 1.694 1.092 

> 
Co 

AVERAGES 2.09 5.80 321.4 -.6602 .063 1.13 4,093 -8.9 66.5 -.526 -.005 -.003 .002 -1.1 25.75 .023 46.79 6.96 -.111 -.0001 -.9 .631 .190 6.463 1.101 ® 
(5.68) 

REMARKS : (1) UNKNOWN START OR END TIMES ARE DESIGNATED BY 99. (2) HYDROGEN ION VALUES (H+) ARE COMPUTED FROM THE MEASURED PH. THE AVERAGE PH IS AN 
v ARITHMETIC AVERAGE WHILE THE NUMBER IN PARENTHESES IS THE AVERAGE PH COMPUTED FROM THE H+ VALUES. (3) CONDUCTANCE IS EXPRESSED IN MICRO- v" 

SIEMENS/CM., STRONG ACID, TOTAL ACID 4 Kt ARE EXPRESSED IN MICRO EQUIVALENTS/LITRE. (4) CD, CU, FE, PB, MN 4 ZN ARE EXTRACTABLE AMOUNTS. 
... (5) MINUS SIGNS FLAG VALUES THAT ARE B a O W DETECTION LIMITS. WHEN THE AVERAGES ARE COMPUTED, 1/2 THE DETECTION LIMIT IS USED AND THE 

AVERAGE VALUE IS AGAIN FLAGGED WITH A MINUS SIGN. (6) MISSING DATA ARE DESIGNATED BY -.9. (7) THE CATCH AMOUNTS ARE CALCULATED FROM THE ^ 
SAMPLE VOLUME AND ARE EXPRESSED IN MILLIMETRES OF RAINFALL, WITH A FULL SAMPLER BEING APPROX. 34 MM. (8) THE ION BALANCE (+/-) IS COMPUTED 
"OH THE SUH OF H+, CA++, HG++, NH4+, K+ 4 NA+ DIVIDED BY THE SUM OF CL-, S04- 4 N03-. VALUES BELOW THE DETECTION LIMITS ARE HANDLED AS ABOVE. .-



LOWER HAINLAND ACID RAIN STUDY 

CHILLIUACK , B.C. 
H W W H H I * * * * * * * 

JAN S2-FE3 33 
(VALUES ARE EXPRESSED IN HG PER LITRE) 

PERIOD EXCESS SEA 
EVENT HO DY HR HO DY HR H+ PH COM CD CU CA++ HG++ S.ACID T.ACID NH4+ FE PB HN K+ NA* ZN CL- S04- N03- AS CATCH S04 CA S04 +/-

1 8 1 15 12 1 17 11 1.41 5.85 3.9 -.0005 .004 .07 .615 -15.8 29.9 .145 ,003 .061 .601 -.2 .2 .063 -.2 -.2 .173 -.9000 -.9 .650 .062 .650 3.366 
2 8 1 22 16 1 24 11 1.58 5.30 1.8 -.6605 .002 .02 -.665 -15.0 23.0 .053 .001 -.601 -.001 _ 2 • 2 .001 -.2 -.2 .071 -.9000 -.9 .075 .016 .025 2.889 
3 0 1 25 8 1 26 11 2.09 5.68 3.9 -.0085 .002 .91 .008 -13.3 30.7 .198 -.301 -.881 .887 -.2 -.2 -.031 .2 .2 .208 -.9838 -.9 .175 .806 .625 1.606 
4 9 1 29 9 1 39 17 .66 6.18 6.9 -.0805 .002 .23 .636 -15.0 24.7 .476 -.001 -.001 .002 -.2 .2 -.001 .2 .8 .465 -.9000 -.9 ,750 .222 .050 1.754 
5 0 1 30 17 2 1 9 1.29 5.89 3.3 -.6605 .001 .92 ,669 -15.8 24.2 .233 -.001 -.001 -.001 -.2 -.2 -.001 -.2 -.2 .168 -.9000 -.9 .075 .016 .025 3.366 
7 8 2 11 11 2 15 9 2.39 5.68 2.6 -.0005 .391 .91 .306 -15.0 28.7 .185 .385 -.381 -.301 -.2 -.2 -.381 -.2 -.2 :i90 -.9063 -.9 .375 .806 .625 2.541 
9 8 2 16 16 2 17 9 18.80 5.83 6.9 -.6605 .003 .01 -.665 -15.6 37.2 .225 .002 .002 -.001 -.2 -.2 -.001 -.2 .7 .421 -.9000 -.9 .675 .066 .025 1.244 
9 0 2 18 8 2 13 17 1.55 5.81 1.8 -.0865 .993 -.91 -.065 -15.0 28.5 .114 .003 -.001 -.081 -.2 -.2 -.331 -.2 -.2 .066 -.9000 -.9 .675 .801 .025 2.553 
9 9 2 18 17 2 19 17 1.05 5.98 4.4 -.0085 .002 .01 .915 -15.8 32.2 .386 .031 .002 -.001 -.2 -.2 .091 .3 .2 .217 -.9000 -.9 .175 .006 .025 1.928 
19 0 2 23 14 2 25 17 1.32 5.38 5.9 -.0005 .992 .92 .011 -15.0 28.5 .579 .862 .002 -.661 _t2 -.2 ,001 .2 .3 .815 -.9088 -.9 .275 ,016 .925 1.687 
11 0 2 26 9 2 27 8 .28 6.56 6.6 -.0605 .004 .02 .066 -15.0 26.1 .862 .006 -.001 -.001 - 2 - 2 .801 2 ,3 ,478 -.9003 -.9 ,275 .016 .025 2.881 
11 9 2 28 22 3 1 10 1.48 5.33 2.2 -.0005 .993 .91 -.005 -15.3 26.2 .152 .661 -.001 -.301 -'.2 -'.2 .381 '.2 -.2 .155 -.9888 -.9 .875 .906 .925 1.714 
9 9 3 19 23 3 11 17 2.84 5.69 9,4 -.9006 -.900 .16 .696 -15.0 35.5 .810 -.900 -.900 .003 -.2 .8 -.900 1.3 .8 .337 -.9000 -.9 .599 .130 .201 1.697 
12 9 3 11 17 3 12 23 12.88 4.89 12.5 -.3005 .393 .14 .057 16.3 44.7 .242 .689 .005 .384 -.2 .5 -.381 .8 .9 .864 -.9838 -.9 .775 .121 ,125 1.128 
0 9 3 12 23 3 14 9 18.28 4.74 14,1 -.6605 .961 .94 .030 21.7 56.3 4.372 .683 .684 -.001 -t2 .3 -.001 .4 1.4 .930 -.9000 -.9 1.325 .029 .075 5.063 
13 0 7 29 8 7 22 12 .30 6.53 3.0 -.9000 -.966 .09 .618 -15,6 29.7 .797 -.900 -.900 -.980 -.2 -.2 -.900 .3 .9 ,611 -.9830 -.9 .875 .086 .025 1.413 
14 3 8 19 13 3 13 12 1.05 5.98 5.6 -.3885 .995 .09 .337 -15.0 24.3 .804 .083 .002 .002 .2 .3 .006 -.2 .9 .447 -.9088 -,9 .325 ,679 .875 2.393 
15 0 9 3 15 9 7 12 17.78 4.75 11.2 -.9006 -.986 .13 .013 22.9 56.9 ,940 -.906 -.988 -.900 -.2 -.2 -.988 -.2 1.6 1.218 -.9000 -.9 1.575 .126 .025 1.512 
16 8 9 24 9 9 27 13 1.07 5.97 6.6 -.9000 -.968 .09 .011 -15.0 33.1 .836 -.980 -.986 -.900 -.2 -.2 -.986 -.2 .9 .744 -.9000 15.1 .875 .686 .825 1.786 
17 3 13 1 13 13 4 13 11.75 4.93 11.5 -.3805 .694 .10 ,317 15.2 49.3 .815 .007 .005 .032 -.2 -.2 .003 .2 1.9 1.137 -.9063 15.3 1.875 .696 .925 1.114 
18 0 10 5 10 10 6 16 1.62 5.79 5.9 -.9000 -.966 .66 ,020 -15,0 21.2 .477 -.900 -.900 -.900 _(2 -,2 -.906 .2 .6 .628 -.9000 14,2 .575 .656 .025 1.468 
19 3 10 21 13 13 22 10 .55 6.26 4.7 -.9800 -.999 .03 ,005 -15.3 29.1 .525 -.900 -.900 -.900 .2 .3 -.900 .2 -.2 .195 -.9388 13.3 .325 ,619 .075 4.576 
20 8 11 3 12 11 4 12 5.01 5.38 5.9 -.0005 -.001 .83 ,023 -15.0 34.9 ,167 .005 .902 -.061 -.2 ,2 .661 .2 .3 ,341 -.9000 33,9 .258 .822 ,056 1.663 
21 3 12 2 13 12 3 13 1.62 5.79 1.7 -.0035 .391 .65 -.005 -15.0 34.5 .035 .324 .001 .331 -.2 -.2 -.381 -.2 -.2 .366 -.9000 34,3 ,075 .646 .825 2.672 
22 0 12 15 16 12 16 11 1.15 5.94 4,7 -.9009 -.900 .65 .034 -15,0 29.6 .152 -.900 -.986 -.980 -.2 .3 -.966 .6 -.2 .159 -.9000 18.9 .325 ,639 ,075 1.413 
24 0 1 7 10 1 7 22 2.06 5.76 5.5 .0027 .962 .02 -,005 -15.0 8.9 .091 -.001 .001 -.001 "•2 -t2 .662 -.2 -.2 .111 -.9000 34,2 ,075 .616 .025 2.264 
24 3 1 9 22 1 13 8 2.30 5.70 1.5 -.0005 .991 .02 -.005 -15.8 31.9 ,021 .081 -.331 -.381 -.2 -.2 .081 -.2 -.2 .027 -.9000 23,7 ,875 .016 ,025 2.111 
25 9 2 18 15 2 11 18 .72 6.14 4.6 -.9000 -.900 .01 -.605 -15.0 37.9 .669 -.906 -.960 -.900 -.2 -.2 -.960 -.2 -.2 .332 ,0801 16.5 .075 .606 .025 4.386 
26 0 2 11 10 2 14 12 .44 6.36 17.5 -.0905 .992 .01 .667 -15.0 49.7 .999 .665 -.001 -.001 _t2 -.2 .002 -.2 .3 .332 ,8661 16.8 .275 .006 ,625 4.843 
27 8 2 16 16 2 17 15 2.34 5.63 3.5 -.9005 -.991 .06 .388 -15.6 26.6 .204 ,009 .681 -.381 -.2 -.2 .831 -.2 .3 .221 .9882 19.2 .275 .056 .625 1.917 



LOWER MAINLAND ACID RAIN STUDY ttttltttlLlUtltlUUtltlC J£J£ irvinrimi> v ir v Hit u it XXTIIHKUXXTIIJIR X X X X X K X I K X X X X X X X X 

CHILLIWACK , B.C. 
H H « » « I H H « I H I 

FEB S3-JUN 34 
(VALUES ARE EXPRESSED IN HG PER LITRE) 

PERIOD EXCESS SEA 
EVENT HO DY HR HO DY HR H+ PH COND CD CU CA++ HG++ S.ACID T.ACID NH4+ FE PB HN K+ NA+ ZN CL- S04- N03- AS CATCH S04 CA 504 +/-

28 0 2 22 16 2 23 12 .56 6.25 2.6 -.9888 -.906 -.61 -.005 -15.0 32.8 .231 -.988 -.966 -.900 -.2 -.2 -.900 -.2 -.2 .146 -.6861 11.1 .875 .661 .825 2.357 
2? 0 3 5 16 3 7 10 .29 6.54 9.0 -.9666 -.968 -.90 -.988 -.9 -.9 -.900 -.966 -.988 -.965 -.2 -.2 -.968 .2 .2 -.968 -.6661 3.9 .175 -.988 .325 -.955 
30 0 3 8 9 3 ? 11 2.14 5.67 3.9 -.3885 .381 .81 ,665 -15.0 48.6 .161 .383 .331 .862 -.2 -.2 -.081 -.2 -.2 .146 .0003 22.6 .875 .366 .325 2.602 
31 0 3 11 20 3 14 10 1.62 5.79 5.3 -.9668 -.956 .84 .622 -15.0 56.4 .643 -.900 -.900 -.966 -.2 -.2 -.966 .2 .2 .359 -.9666 8.4 .175 .636 .325 3.577 
32 3 3 26 12 3 28 13 .60 6.22 9.2 -.9388 -.988 -.90 -.968 -.9 -.9 2.122 -.968 -.906 -.988 -.2 -.2 -.966 .3 .7 ,717 -.9000 3.9 .675 -.988 ,325 -.968 
33 0 3 29 10 3 36 10 3.72 5.43 7.4 -.6665 .662 .07 ,645 -15.0 58.6 .279 -.06t .081 -.561 -.2 .2 .661 • .5 .4 .487 .6883 26.6 .356 .862 .656 1.243 
34 6 6 9 9 6 15 9 7.08 5.15 5.2 -.0665 .681 .87 ,614 -15.3 46.7 .246 .011 .091 .662 -.2 -.2 -.881 -.2 .3 .425 -.0061 28.2 .275 .666 .825 2.027 
36 6 6 16 9 6 17 11 3.24 5.49 3.0 -.6005 -.681 -.01 -.665 -15.0 29.4 .170 .602 -.001 ,661 -.2 -.2 -.861 -.2 -.2 .314 -.6681 31.6 .575 .861 .825 2.669 
37 0 9 9 16 9 12 8 1.32 5.88 5.3 -.9666 -.988 .04 ,617 -15.0 16.6 .457 -.900 -.966 -.968 -.2 -.2 -.966 -.2 -.2 .332 -.0001 15.3 .675 .336 .825 3.663 
38 0 10 18 13 16 23 9 5.53 5.26 7.1 -.3885 .861 .85 .812 -15.0 39.9 .485 .068 -.081 -.881 -.2 -.2 .662 .2 .7 .523 .0885 17.3 .675 .846 .825 1.493 
3? 6 18 21 9 18 24 11 2.57 5.59 5.9 -.8665 ,883 .07 ,646 -15.0 38,6 .238 ,015 .861 -.881 -.2 .2 -.681 .5 .2 .337 -,0001 27.6 .156 .362 .656 1,447 
40 8 18 31 16 11 2 12 .47 6.33 5.1 -.9386 -.968 .66 ,617 -15.0 33.6 .257 -.966 -.908 -.966 -.2 _t2 -.986 _t2 .2 .463 -.0001 9.4 .175 .656 .825 1.929 
41 3 11 2 12 11 3 13 2.40 5.62 6.6 -.8865 .332 .62 ,661 -15.3 35.6 .171 .350 .861 .662 -.2 .4 -.381 .9 .2 .199 -.3331 34.5 .165 .335 .156 1.155 
42 8 11 5 8 11 7 11 1.91 5.72 11.7 -.9888 -.966 .65 ,126 -15.0 25.9 .476 -.966 -.966 -.966 -.2 ,9 -.968 1.9 .4 .452 .0687 15.1 .174 .616 .226 1.196 
43 6 11 15 10 11 16 18 .85 6.07 2.2 -.6865 -.681 -.01 -.065 15.6 29.6 .201 .002 .062 -.661 -.2 -.2 -.681 -.2 -.2 .162 -.8601 34.2 .875 .881 .525 2.956 
44 3 12 7 13 12 9 9 1.66 5.78 13.3 -.9888 -.988 .12 ,100 -15.0 31.9 .341 -.986 -.968 -.968 -.2 .7 -.908 1.5 .5 .717 -.9008 5.2 .324 .693 .176 .796 
45 8 1 4 9 1 6 15 1,26 5.90 4.1 -.0005 .802 .04 ,667 -15.0 47.3 .341 .007 .002 -.861 -2 .2 .882 .2 -.2 .168 -.0001 30.8 .050 .832 .050 3.258 
46 8 1 23 9 1 24 9 .76 6.12 4.4 -.0065 .602 .02 ,005 -15.0 34.6 ,482 ,603 ,001 -.861 -.2 -.2 .661 -.2 .2 .368 -.0001 23.1 .175 .616 .025 2.771 
46 3 1 24 9 1 25 13 1.55 5.81 2.1 -.0005 .383 .02 .685 -15.8 26.9 .126 .908 .661 -.301 -.2 -.2 .331 -.2 -.2 .875 -.0081 34.2 .075 .516 ,025 2.782 
47 8 2 8 14 2 9 18 .26 6.59 -.9 -.9868 -.900 -.95 -.900 -15.0 2.6 .768 -.966 -.906 -.988 .3 .6 -.930 1.1 .3 .629 -.9666 3.1 .149 -.900 .151 -.966 
48 6 2 17 17 2 20 16 1.12 5.95 2.8 -.6605 .006 -.01 -.665 -15.8 35,1 .238 .021 .663 .001 -.2 -.2 .030 -.2 -.2 .155 -.0661 34.2 ,575 .001 .825 2,929 
50 3 2 27 10 2 28 14 -.90 -.93 6.9 -.9868 -.908 .26 ,934 -.9 -.9 .667 -.988 -.968 -.968 -.2 .2 -.908 .3 .2 .682 -.9998 3.5 .150 .252 .056 -.968 
51 0 2 28 14 3 1 15 1.95 5.71 14.9 -.9066 -.960 .14 ,336 15.1 37.2 .444 -.966 -.986 -.906 -.2 -.2 -.900 .3 .4 .895 .6864 18.9 ,375 .136 .625 1.391 
52 0 3 16 11 3 19 10 .52 6.28 -.9 -.0005 .063 -.90 -.968 -15.0 56.9 .768 .588 .003 -.061 -.2 .2 .662 ,4 .7 .802 .8961 18,3 .650 -.900 .656 -.966 
53 3 3 22 11 3 23 12 -.96 -.98 -.9 -.9868 -.908 .82 ,939 -.9 -.9 .373 -.988 -.980 -.988 -.2 -.2 -.900 .2 .6 .722 .8665 16.6 ,575 .016 .625 -.906 
54 6 4 6 16 4 18 12 11.48 4.94 9,7 -.0010 .661 .06 ,048 18.1 32.1 .418 .811 .003 -.610 -.2 .3 .682 .5 ,6 .811 .0007 34.2 .525 .549 .675 1.425 
55 0 5 18 10 5 21 15 2,04 5.69 6.5 -.6616 .681 .12 ,026 15.8 43.0 .589 .658 .003 -.016 -.2 _t2 .681 -.2 .6 .668 .0004 27,6 ,575 ,116 .625 1.726 
0 0 6 27 14 6 28 12 3.09 5.51 5.9 -.8818 .004 .11 .828 -15.6 44.5 .482 .027 .682 -.818 -.2 -.2 .864 .2 .5 .749 -.9008 13.1 .475 .166 .525 1.559 

AVERAGES 2.99 5.78 6.2 -.6003 -,862 -.06 -.020 -9.6 33.9 .493 -.688 -.002 -.001 -.1 -.19 -,562 -.36 -.46 .429 -.8002 19,7 ,356 .849 .847 2.218 
(5.52) 



€ < 

LOWER MAINLAND ACID RAIN STUDY ¥H Y Tty VIIV ««»niniimni'iniinnvinn Xlft IRtIR XlSSRIf l l t l f l MtKRltltltJtlt 
CLQVERDALE , B.C. 

FEB S2-FEB 34 
(VALUES ARE EXPRESSED IN HG PER LITRE) 

PERIOD EXCESS SEA 
-•1 EVENT HO DY HR HO DY HR H+ PH COM CD cu CA++ HG++ S.ACID T.ACID NH4+ FE PB HN K+ NA+ ZN CL- S04- N03- AS CATCH S04 CA S04 •/-

8 8 2 12 15 2 15 21 10.60 5.68 6.3 -.6665 .682 .84 .818 -15.6 33.7 .166 .003 .002 -.001 -.2 -.2 -.881 -.2 .5 .469 -.9660 -,9 .475 .036 .025 1.391 
9 0 2 16 17 2 17 11 8.32 5.08 8.3 -.9880 -.986 -.90 -.900 -15.0 39.8 .315 -.900 -.900 -.909 _t2 .3 -.989 .5 .7 .319 -,9088 -,9 ,625 -.900 .075 -.969 
18 9 2 23 14 2 26 18 1.95 5.71 9.7 -.9660 -.968 -.90 -.900 -15.6 36.1 .633 -.900 -.989 -.900 -.2 ,3 -.901 .6 .8 1.107 -,9000 -.9 .725 -.968 .875 -.900 

•„•' 11 8 2 26 26 3 1 16 8,32 5.08 6.9 -.9000 -.988 -.90 -.908 -15.0 37.9 .210 -.900 -.909 -.900 -.2 -.2 -.999 t2 .4 .762 -.9888 -.9 .375 -.900 .025 -.908 
12 6 3 11 17 3 12 14 3.55 5.45 10.1 -.9600 -.968 .24 .079 -15.0 35.7 .195 -.900 -.900 -.900 -.2 ,9 -.999 1.3 .9 ,496 -.9860 -.9 .674 .206 .226 1.176 
14 6 8 18 19 3 13 16 14,13 4.85 3.1 -.0085 .861 .08 .806 -15.0 43.4 .199 .066 .064 .091 -.2 -.2 .965 -.2 1.1 .456 -.9000 -.9 1.675 .076 .025 1.105 
16 6 9 24 9 9 27 12 .69 6.16 17.7 -.9000 -.960 -.90 -.900 -15.0 58.0 1.517 -.906 -.906 -.900 -.2 .2 -.998 .4 3.2 1.661 -.9000 5.3 3.156 T.900 .050 -.968 
17 8 18 1 20 18 4 12 3,72 5.43 7.3 -.6005 .682 .15 .029 -15.0 46,1 .482 .664 .687 .002 -.2 .2 .683 .4 1.0 .545 -.9000 16.0 .958 .142 " .050 1.261 
18 8 10 5 10 10 6 15 8.91 5,05 7.2 -.0005 .801 .14 .017 -15.0 46.7 .271 .604 .805 .093 -.2 -.2 .993 -.2 .9 .666 -.9000 23.8 .875 .136 .025 1.218 

• 19 8 10 21 18 10 22 12 1.33 5,86 5.0 -.0005 .661 .11 .040 -15.0 24.2 .215 .017 .604 .001 -.2 .3 .891 .6 -.2 .195 -.9000 22.7 .025 .099 .075 1.761 
26 0 11 3 12 11 4 11 12.02 4,92 13.7 .0011 .683 .19 .044 16.4 51.1 .361 .015 .006 -.061 -.2 ,3 ,912 .5 1.0 1.362 -.9086 19.8 .925 .179 .075 1.086 
22 8 12 15 99 12 16 99 2.69 5.57 6.5 -.9006 -.966 .08 .053 -15.8 31.3 .180 -.908 -.900 -.900 -.2 .5 -.998 .8 .2 .469 -.9660 8.7 .074 .161 .125 1.322 
24 0 1 7 11 1 7 22 5.25 5.28 5.6 -.0005 .003 .08 .830 -15,0 25.3 .103 .001 .091 -.091 -.2 -.2 ,993 .4 -.2 .213 -.9000 22.6 .075 .076 .025 1.448 
24 0 1 3 11 1 18 18 2,14 5.67 5.6 -.0005 .002 .08 .953 -15.0 31.3 .116 .002 .002 -.001 -,2 .3 .962 .3 .2 .120 -.9006 34,2 .125 .669 .075 1.135 
29 0 3 5 16 3 7 11 1.86 5.73 7.1 -.9066 -.966 -.98 -.900 -.9 -.9 -.908 -.906 -.999 -.999 -.2 .3 -.999 .5 ,2 -.908 .8604 4.9 .125 -.960 .075 -.900 
36 8 3 8 9 3 9 18 5.25 5,28 5.7 -.9886 -.906 .04 .030 -15.8 40.6 .116 -.900 -.909 -.900 -.2 ,2 -.968 .3 .3 .190 .8602 14.2 .250 .632 ,050 1.542 
31 0 3 11 26 3 14 13 4.07 5.39 8.5 -.9886 -.908 .13 .065 -15.6 61.4 .255 -.900 -.900 -.909 -.2 .4 -.989 .9 .5 .359 ,9984 17.9 .400 .115 .199 1.202 
32 8 3 26 12 3 28 11 .68 6,17 12.5 -.9888 -.900 .92 .120 -.9 -.9 .988 -.900 -,900 -.900 2 .5 -.986 1,0 1.4 ,881 -.9000 5,6 1.275 .961 .125 1.226 
33 0 3 29 9 3 38 12 3.16 5.50 6.6 -.9888 -.986 ,16 .055 -15.0 29.1 .159 -.986 -.900 -.900 -.2 .2 -.986 .6 ,4 .416 -.9668 8.6 .356 ,152 ,950 1.118 
34 0 6 9 9 6 13 14 2,29 5,64 -.9 -.9688 -,906 -.90 -.900 -.9 -.9 1.174 -.906 -.999 -.900 -.9 -.9 -.985 -.9 -.9 2.436 -.9006 1.7 -.988 -.900 -.900 -.900 
35 6 6 13 14 6 15 10 6.61 5.18 -.9 -.9866 -.966 -.90 -.908 -.9 -.9 1.415 -.900 -.908 -.900 .5 .6 -.988 1.2 5,7 3.432 -.9800 2.2 5.549 -.900 ,151 -.900 
36 0 6 16 9 6 17 10 14.13 4.35 6.9 -.0805 -.001 .04 .609 19.9 44.2 .174 .683 .982 -.001 -.2 -.2 -.861 -.2 .2 .633 .0001 23.9 .175 .036 .025 1.944 
37 0 9 9 16 9 12 10 9.33 5.03 12.5 -.8005 .801 .18 .050 17.3 54.5 .431 .960 .088 .895 -.2 .3 -.601 .5 .7 .731 .6683 24.0 .625 .169 .075 1,538 
38 0 10 18 9 10 20 12 8.71 5.06 11.7 -.9088 -.908 .1? .943 16.3 43.8 .571 -.969 -.900 -.909 -.2 -.2 -.968 .6 1.7 .943 .0003 19.8 1.675 .186 .025 .893 
39 6 1 0 21 12 1 0 24 1 0 17.78 4.75 11.3 -.0005 .682 .66 .035 25.4 70,8 ,219 .914 .095 .093 -.2 -.2 .982 .4 ,8 .740 .0685 29.8 ,775 .056 .025 1.071 
48 8 11 1 15 11 2 11 1.66 5.78 5.9 -.9800 -.900 .66 .050 -15.0 31,3 ,222 -.909 -.900 -.999 -.2 .2 -.986 .6 .2 .345 .0881 13.8 .150 .052 .050 1.213 
41 8 11 2 11 11 3 11 3.98 5.48 3.8 -.9000 -.980 .63 .015 -15.8 16.1 .185 -.988 -.909 -.908 -.2 -.2 -.968 .2 .2 .288 .8691 13.6 ,175 .926 .025 1.345 
43 0 11 15 11 11 16 12 4,27 5,37 5.1 -.0005 .004 .18 .058 -15.0 41.4 ,154 ,299 .904 ,912 -t2 -.2 .663 .3 -.2 ,319 ,8864 28,8 .075 ,176 .025 2.091 
45 0 1 4 12 1 5 17 1,38 5.36 19.2 -.9880 -.908 .69 .013 17.7 40.4 .392 -.968 -.999 -.908 -.2 .3 -.960 .3 .2 .433 -.9886 6.6 .125 .179 .875 2,270 
48 8 2 17 16 2 21 18 4,68 5.33 4,5 .0006 .002 .63 -.865 -15.0 37.5 .246 .069 .905 ,995 _(2 -.2 .667 -.2 .3 ,341 -.0081 34.2 .275 .626 ,025 1,348 



LOWER MAINLAND ACID RAIN STUDY 

CLOVERDALE , B.C. 
»mii«»»«v»«il««»m«» 
***innr** ***** *** **** 

FEB 34-JUH 84 
(VALUES ARE EXPRESSED IN HE PER LITRE) 

PERIOD EXCESS 
EVENT HO DY HR HO DY HR H+ PH COND CD CU CA++ HG++ S.ACID T.ACID NH4+ FE PB HN K+ ZN CL- S04- N03- AS CATCH S04 CA 

4? 0 2 23 15 2 24 13 2.75 5.56 4,1 -.9090 -.900 -.99 -.989 -15.0 32.5 .194 -.900 -.900 -.900 _t2 -.2 -.909 .2 -.2 .562 -.9990 5.4 .075 -.908 
SI 0 2 28 18 3 1 11 .65 6.1? 12,4 -.9000 -.900 .71 .129 -15.0 52.6 .444 -.900 -.900 -.909 _(2 .4 -.909 .6 .8 1.417 -.9990 7.7 .700 .695 
52 0 3 16 15 3 21 14 ,66 6.18 6.2 -.9905 ,003 .26 .943 -15.9 51,6 .279 .942 .992 .004 -.2 -.2 .082 .3 .4 .492 .0001 34,2 ,375 .256 
53 a 3 22 15 3 23 11 -.99 -.99 -.9 -.9009 -.900 -.99 -.999 -.9 -.9 .315 -.900 -.900 -.999 -t2 .3 -.999 .4 1.8 1.523 -.9880 2.7 1,725 -.908 
54 0 4 6 17 4 19 10 1.86 5.73 19,0 -.0910 .901 .62 ,199 -15.9 53.7 .482 .902 .903 -.919 -.2 .4 .804 .8 .8 .673 .0006 26.7 ,700 .685 
55 9 5 18 19 5 23 19 12.59 4.99 9.3 -.9019 .093 -.99 -.900 20.0 94.4 .187 .090 .005 .919 -.2 -.2 .994 .3 ,6 .824 .0084 34.2 ,575 -.900 
56 9 6 28 11 6 27 10 6.17 5.21 4.0 -.0010 .904 -.95 -.910 -15,0 46.5 .098 .028 .002 -.920 -t2 -.2 .004 • 2 .2 .288 .0003 34.2 ,175 .021 

AVERAGES 5,49 5.42 8.4 -.0004 -.002 -.18 -.043 -10.0 43.4 .352 .032 .994 -.004 -.1 -.25 -.003- -.47 -.80 .751 -.0003 17.1 .735 .173 
(5.26) 

REMARKS : (1) UNKNOWN START OR END TIHES ARE DESIGNATED BY 99, (2) HYDROGEN ION VALUES (H+) ARE COMPUTED FROM THE MEASURED PH. THE AVERAGE PH IS AN 
ARITHMETIC AVERAGE WHILE THE NUMBER IN PARENTHESES IS THE AVERAGE PH COMPUTED FROM THE H+ VALUES. (3) CONDUCTANCE IS EXPRESSED IN HICRO-
SIEHENS/CH., STRONG ACID, TOTAL ACID 4 H+ ARE EXPRESSED IN MICRO EQUIVALENTS/LITRE. (4) CD, CU, FE, PB, MN 4 ZN ARE EXTRACTABLE AHOUNTS. 
(5) HINUS SIGNS FLAG VALUES THAT ARE BELOW DETECTION LIHITS. WHEN THE AVERAGES ARE COHPUTED, 1/2 THE DETECTION LIMIT IS USED AND THE 
AVERAGE VALUE IS AGAIN FLAGGED WITH A MINUS SIGN. (6) HISSING DATA ARE DESIGNATED BY -.9. (7) THE CATCH AMOUNTS ARE CALCULATED FROH THE 
SAHPLE VOLUHE AND ARE EXPRESSED IN MILLIMETRES OF RAINFALL, WITH A FULL SAHPLER BEING APPROX. 34 MH. (8) THE ION BALANCE (•/-) IS COHPUTED 
FROH THE SUM OF H+, CA++, MG++, NH4+, K+ 4 NA+ DIVIDED BY THE SUM OF a-, S04- 6 N03-, VALUES BELOW THE DETECTION LIHITS ARE HANDLED AS ABOVE, 



• o 
LOWER HAINLAND ACID RAIN STUDY 

GROUSE HTN , B.C. 
******************** 

JAN 82-HAR 82 
(VALUES ARE EXPRESSED IN HG PER LITRE) 

PERIOD EXCESS SEA 
EVENT HO DY HR HO DY HR H+ PH COND CD CU CA++ HG++ S.ACID T.ACID NH4+ FE PB HN K+ NA+ ZN CL- S04- N03- AS CATCH S04 CA 804 +/-

1 0 1 15 99 1 18 99 4.47 5.35 5.7 -.0005 .803 .62 .833 -15.0 32.2 .668 .002 .801 -.861 -(2 .3 .002 .4 .2 .235 -.9366 -,9 .125 .869 ,675 1.433 
2 0 1 22 99 1 25 99 7.94 5.10 5.1 -.0005 ,003 .61 .829 -15.0 34.3 .654 .003 ,861 -.881 -.2 .3 .001 .6 .2 .386 -.9666 -.9 .125 6.668 .075 1.131 
3 9 1 25 3 1 26 9 7.94 5.10 8.0 -.0005 .005 .63 .932 -15.6 33.3 .698 .081 .882 -.881 -.2 .4 .686 .6 .5 .368 -.9866 -.9 .488 .615 .196 1.126 
4 0 1 29 9 1 29 16 6.61 5.18 5.6 -.0005 ,903 .85 .827 -15.0 29,4 .876 ,661 .683 ,666 -.2 .3 ,061 .4 .3 .283 -,9880 -.9 ,225 .839 .075 1.416 
5 0 I 29 16 2 1 11 18.47 4.98 7.3 -.0005 ,003 .85 .926 -15.8 34,9 .871 .863 .864 -.861 _(2 -.2 .863 .3 .5 .421 -.9000 -.9 ,475 .646 ,825 1.811 
7 8 2 11 99 2 15 99 11.22 4.95 6.6 -.0005 ,882 .82 -.885 -15.0 36.5 .063 .663 .362 -.881 -.2 -.2 .661 .2 ;4 .353 -.9868 -.9 .375 .816 .625 1.164 
10 0 2 23 99 2 24 99 17.78 4.75 12.9 -.0005 .005 .88 .922 19,6 46.4 .145 .664 ,611 -.631 -.2 .2 .006 .5 .7 .882 -.9000 -.9 .650 .872 .658 1.631 
11 0 2 26 16 3 1 9 18.47 4.98 7.2 -.0005 .084 ,05 .911 -15.0 36.5 .058 .662 .883 -.861 -.2 -.2 .666 .3 .3 ,354 -.9666 -.9 .275 .646 .625 1.175 
12 0 3 12 8 3 12 12 6.92 5.16 9.0 -.0005 .065 .18 .950 -15.8 35.1 .076 .602 .881 -.881 -.2 .4 .002 .9 .6 .266 -.9800 -.9 .500 .165 .116 1.848 

AVERAGES 9,31 5,06 7.5 -.0802 .884 .05 -.926 -8.8 35.5 .079 .682 .683 -.661 -.1 -.24 .863 .47 .41 .376 -.9860 -.9 ,358 .645 .661 1.178 
(5.63) 

REMARKS •. (1) UNKNOWN START OR END TIMES ARE DESIGNATED BY 99, (2) HYDROGEN ION VALUES <H+> ARE COMPUTED FROM THE MEASURED PH. THE AVERAGE PH IS AN 
ARITHMETIC AVERAGE WHILE THE NUMBER IN PARENTHESES IS THE AVERAGE PH COMPUTED FROM THE H+ VALUES. (3) CONDUCTANCE IS EXPRESSED IN MICRO-
SIEHENS/CH., STRONG ACID, TOTAL ACID 4 H+ ARE EXPRESSED IN MICRO EQUIVALENTS/LITRE. (4) CD, CU, FE, PB, MN 4 ZN ARE EXTRACTABLE AMOUNTS. 
(5) MINUS SIGNS FLAG VALUES THAT ARE BROW DETECTION LIMITS. WHEN THE AVERAGES ARE COHPUTED, 1/2 THE DETECTION LIMIT IS USED AND THE 
AVERAGE VALUE IS AGAIN FLAGGED WITH A MINUS SIGN, (6) MISSING DATA ARE DESIGNATED BY -,9, (7) THE CATCH AMOUNTS ARE CALCULATED FROM THE 
SAHPLE VOLUME AND ARE EXPRESSED IN MILLIMETRES OF RAINFALL, WITH A FULL SAMPLER BEING APPROX. 34 MM. (8) THE ION BALANCE (+/-) IS COHPUTED 
FROH THE SUM OF H+, CA++, MS++, NH4+, K+ 4 NA+ DIVIDED BY THE SUM OF CL-, S04- 4 N03-. VALUES BELOW THE DETECTION LIMITS ARE HANDLED AS ABOVE. 
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LOWES MAINLAND ACID RAIN STUDY 

JORDAN RIVER , B.C. 
s l i t vwy 'J MMW U W«Vv w t H V v s 
x n t n Kvicit it m nit intuit m 

FEB 83-HAR 34 
(VALUES ARE EXPRESSED IN HG PER LITRE) 

PERIOD 
EVENT HO DY HR HO DY HR H+ PH COND CD 

25 0 2 18 3 2 11 8 3.47 5.46 3.2 -.0005 
0 0 2 11 8 2 16 17 4.68 5.33 8.2 -.0005 
27 a 2 16 17 2 17 7 3.39 5.47 2.5 -.0385 
6 0 2 17 7 2 22 17 4.57 5.34 6.6 -.6605 
0 0 2 22 17 3 5 16 9.33 5.03 18.5 -.0005 
29 0 3 5 16 3 7 9 13.86 4.86 8.6 -.9000 
31 0 3 8 9 3 9 9 3.88 5.42 3.5 -.0005 
31 0 3 11 17 3 13 8 11.22 4.95 16.8 -.6605 
31 0 3 13 8 3 14 9 2.88 5.54 13.2 -.0665 
32 0 3 26 12 3 28 9 5.89 5.23 9.5 -.9600 
33 3 3 29 9 3 33 9 2.24 5.65 19.9 -.9003 
34 3 6 9 9 6 16 9 4.37 5.36 18.3 -.9000 
35 0 6 1319 6 15 16 7.41 5.13 3.7 -.9000 
36 3 6 16 9 6 17 11 23.99 4.62 9.2 -.9838 
37 8 9 9 16 9 12 8 7.59 5.12 11.6 -.9000 
38 0 10 18 9 18 28 11 8.51 5.87 7.5 -.9880 
39 3 10 21 12 IB 22 11 6.61 5.18 7.3 -.0835 
40 9 16 31 18 11 2 18 9.33 5.03 6.2 -,0005 
41 0 11 2 10 11 3 12 3.72 5.43 3.4 -.0005 
42 3 11 5 11 11 7 11 4,17 5.38 23.6 -.0005 
43 8 11 15 9 11 16 16 2.88 5.54 9.0 -,0005 
45 8 1 4 9 1 5 9 5.25 5.28 5.3 -.9066 
46 3 1 23 9 1 24 9 2.95 5.53 2.3 -.0665 
46 0 1 24 9 1 25 9 3.16 5.56 11.9 -.0605 
47 3 2 8 9 2 9 9 3.24 5.49 24.8 -.9000 
48 3 2 17 16 2 23 9 2.34 5.63 2.6 -,0885 
49 8 2 23 8 2 24 9 5.39 5.23 4,7 -.9006 
50 8 2 27 9 2 28 14 3.24 5.49 14.9 -.9866 
51 3 2 28 14 3 2 9 4.79 5.32 9,6 -.0005 

AVERAGES 6.62 5.36 9.1 -.6862 
(5.22) 

CU CA++ HG++ S.ACID T.ACID NH4+ FE 

.862 .67 .825 -15.0 15.3 .010 .661 

.881 .04 .116 -15.0 36.3 .812 .863 

.682 .01 ,068 -15.0 40.2 .684 .894 
-.661 .04 ,877 -15.6 35.9 .013 .606 
.862 .04 ,893 -15.6 56.5 .004 .821 
-.968 -.90 -,960 19.1 55.8 -.986 -.906 
.662 -.01 ,012 -15.8 48.5 .084 .801 
.681 .63 ,090 17.6 64.2 .865 .665 
,661 .85 .198 -15.8 39.9 -,883 .664 
-.986 .85 ,126 -15.6 62.0 .663 -.966 
-,986 .18 .293 -15.0 41.3 .817 -.968 
-.966 .66 .116 -15.0 43.3 .663 -.966 
-.986 -.01 ,023 -15.0 31.9 .668 -.966 
-.986 .64 ,328 27.2 53.3 .053 -.986 
-.966 .08 .173 -15.0 32.4 .658 -.966 
-,966 .67 ,035 -15.8 24.6 .036 -.968 
-.001 .02 .072 -15.6 28.1 .314 .642 
-.061 .02 ,029 -15.6 29.0 .027 ,878 
-.001 .61 ,624 -15.0 29.2 .009 .628 
-.381 .12 ,340 -15.8 28.3 .389 .385 
-.661 .01 .617 -15.6 21.1 .866 .803 
-.966 .03 .056 -15.6 37.0 ,663 -.938 
.382 .01 .012 -15.6 38.7 -.003 .815 
-.001 .07 .188 -15.6 38.3 -.003 ,366 
-.938 -.90 -,900 -15.0 43.6 .159 -.988 
.681 -,31 -.065 -15.8 31.3 .314 .664 
-.980 .36 ,019 -15.0 23.1 .130 -.900 
-.986 .14 .286 -15.0 34.5 .163 -.966 
-.861 .08 ,318 -15.0 36.9 .313 .013 

-.861 -.05 -.087 -8.9 38.1 -.628 .613 

PB HN K+ NA+ ZN CL- S04--

-.681 -.601 -.2 .3 .005 .3 _t2 
-.861 .662 -.2 .9 .061 1.6 -.2 
-.381 -.891 -.2 -.2 .003 ,2 -.2 
.601 -.661 -.2 .7 -.601 1.1 -.2 
.861 -.091 -.2 .7 ..002 1.2 .2 
-.986 -.986 -.2 .4 -.900 .6 .2 
-.681 .861 -.2 .2 -.601 .2 . -.2 
.863 .963 -(2 .7 .862 1.3 .3 
-.861 -.001 -.2 1.6 .081 2.9 .2 
-.966 -.966 -.2 1.0 -.966 1.7 .3 
-.908 -.908 -.2 2.4 -.988 4,4 .6 
-.960 -.966 -.2 1.8 -.966 1.9 .2 
-.966 -.968 -.2 _t2 -.900 ,2 -(2 
-.966 -.989 -.2 -.2 -.968 .4 .2 
-.900 -.986 -.2 1.4 -.900 1.3 .2 
-.968 -.900 -.2 .3 -.900 .5 .2 
-,381 .381 -.2 .5 -.061 .9 -.2 
-.861 .002 -.2 .3 -.001 ,5 -.2 
-.601 -.001 -.2 .2 -.001 .5 -.2 
.331 -.001 -.2 2.9 .306 5,3 .4 
.001 -.001 -.2 -.2 .602 .3 -.2 
-.906 -.900 -.2 .5 -.906 .7 .2 
-.381 -.001 -.2 -.2 -.861 -.2 -.2 
-.861 -.031 _(2 1.5 .661 2.7 .2 
-.986 -.900 .2 3.1 -.986 5,4 .7 
.382 -.301 -.2 -.2 -.301 -.2 -.2 
-.900 -.966 -.2 -.2 -.960 .2 -.2 
-.966 -.900 _t2 1.6 -.986 3.8 .4 
-.881 -.661 -.2 .9 -.861 1.7 .2 

-.661 -.061 -.1 -.82 -.682 -1.44 -.21 

EXCESS SEA 
N03- AS CATCH S04 CA 804 •/-

.124 -.0081 34.6 .025 .859 .075 2.067 

.693 -.0661 34.2 0.000 .806 .226 1.193 

.146 -.6861 23.4 .075 .066 .125 1.158 
-.869 -.6861 34.2 0.000 .013 .176 1.465 
.363 -.0061 34.3 .024 .613 .176 1.196 
-.966 -.9006 7.2 .100 -.906 .199 -.966 
.853 -.6601 34.2 .850 8.666 .858 1.926 
.319 .6661 33.6 .124 .003 .176 1.111 
.846 -.0001 34.2 0.000 6.666 .492 1.677 
.813 -,8661 14.3 .049 .612 .251 1.185 
.159 -.0361 16.8 3,333 ,389 .612 1,027 
.252 -.9066 16.0 0.600 .622 .251 1.867 
,159 -.6861 11.1 ,075 ,001 .925 1.619 
.997 -.3361 13.1 .175 .936 .925 1.218 
,226 -.9606 8.9 0.066 .927 .351 1.567 
.399 -.8381 11.1 .125 .059 .975 1.315 
,196 -.8881 33.2 3.338 .981 .125 1.265 
.204 -.6001 28.0 .625 .009 .975 1.531 
.658 -.6661 34.2 .656 .062 .050 1.648 
.366 -.0061 34.2 3.336 ,313 .728 1.653 
.084 -.0001 34.2 .075 .806 .025 1.018 
.159 -.6661 11.1 ,674 .011 .125 1.335 
.043 -.0001 34.2 .075 ,066 .925 2.060 
.058 -,0001 34.2 8.686 ,013 .377 1.100 
.452 -.9060 5.6 0.066 -.900 .778 -.900 
.177 -.8861 34.2 .375 ,901 .925 1.351 
.376 -.9060 3.9 .075 .856 .925 1.781 
.425 -.9688 5.6 6.666 .679 .402 1.047 
.177 -.0331 34.1 8.880 ,146 .226 .958 

-.208 -.6861 23.4 .644 .822 .206 1.318 



LOWER MAINLAND ACID RAIN STUDY 

LADNER , B.C. »»«**« «*»*<*i«*»i«* 
JAN 32-rWR S3 

(VALUES ARE EXPRESSED IN KG PER LITRE) 

PERIOD 
EVENT NO DY HR HQ DY HR Ht PH COND CD CU CA+* H6+* S.ACID T.ACID NH4+ FE 

2 g t 22 18 1 23 13 19.00 5.09 5.6 -.6005 .002 .06 .865 -1S.6 36.2 .033 .005 
3 0 1 25 7 1 26 7 13.47 4,98 14.9 -.0865 .064 .06 .146 -15.6 39.8 .126 .861 
4 5 1 29 9 2 1 7 19.47 4.98 13.5 -.9006 -.908 .28 .116 -15.8 39.4 .197 -.960 
7 0 2 11 7 2 1216 9.77 5.01 18.2 -.9866 -.906 .69 .138 16.1 51.2 .386 -.960 
8 0 2 12 16 2 13 9 15.49 4.81 12.7 -.0005 .082 .84 ,885 19.6 48.6 .088 .001 
8 0 2 13 9 2 13 17 17.38 4.76 8.6 -.8665 .061 .81 -.685 20.9 51.6 .868 .082 
8 0 2 13 17 2 14 10 16.98 4.77 8.2 -.0665 .061 .61 .005 21.3 45.2 .144 .602 
8 0 2 14 10 2 15 10 11.75 4.93 6.5 -.8885 .002 -.81 .013 15.6 42.5 .673 .664 
9 9 2 16 17 2 17 17 18.47 4.98 -.9 -.9686 -.909 -.96 -.960 -.9 -.9 .366 -.988 

10 9 2 23 16 2 26 7 14.45 4.84 19.8 -.9000 -.900 .2? ,118 18.6 50.2 .472 -.966 
11 0 2 26 16 3 1 7 12.88 4.89 9.4 -.6665 .991 .87 .031 17.6 44.4 .154 .063 
12 9 3 11 99 3 12 99 5.25 5.28 21.4 -.9008 -.909 -.98 -.988 -15.0 29,4 .164 -.906 
14 9 8 19 13 8 13 7 2.64 5.69 6.6 -.0085 .681 .48 ,024 -15.0 31.8 .156 .005 
IS 0 9 3 16 9 7 7 11.75 4.93 18.1 -.9688 -.990 .06 ,648 16.8 42.2 .211 -.980 
0 9 9 9 17 9 11 13 19.95 4.70 12.9 -.8005 -.891 .09 .052 -15.8 55,5 .921 .006 

16 8. 9 24 7 9 27 7 25.12 4.60 21.9 -.9000 -.900 -.90 -.966 33.7 62.2 .863 -.908 
17 9 19 2 1 10 4 16 1.29 5.89 8.4 -.0005 .908 ,47 ,643 -15.8 19.7 .225 .040 
18 0 19 5 7 19 6 13 17.38 4.76 22.5 -.8805 .001 .19 .246 21.1 53.1 .177 .005 
20 0 11 3 12 11 4 10 38.28 4.52 31.8 -.9000 -.909 .15 .128 -15,0 69.4 ,293 -.960 
21 0 12 2 8 12 3 6 12.32 4.92 3.6 -.0885 .992 .02 .955 15.2 48.5 .068 .693 
22 0 12 15 16 12 16 8 4.17 5.38 12.2 -.9000 -.906 .86 .158 -15.6 31.9 .967 -.999 
23 0 12 20 17 12 21 9 9.12 5.64 5.2 -.9868 -.990 -.96 -.960 -.9 -,9 .154 -.990 

0 0 1 2 3 1 3 12 17.38 4.76 11.7 -.9038 -.909 .04 .060 21.S 36.8 .179 -.909 
24 0 1 7 7 1 11 7 4.47 5.35 5.6 -.8865 .092 .83 ,035 -15.6 32.3 .075 .961 
25 0 2 10 8 2 11 8 9,55 5.82 8.0 -.0665 .991 .02 ,038 -15.6 50.9 .993 ,904 
26 9 2 11 8 2 12 13 14.13 4.85 12.9 -.9808 -.998 .05 .896 18.2 41.2 .129 -.968 
27 0 2 16 16 2 17 16 9.55 5.02 6.3 -.0085 .901 .03 .032 -15.8 35.9 .084 .006 
28 9 2 22 16 2 23 12 2.95 5.53 4.9 -.9000 -.998 .23 .626 -.9 -.9 .116 -.986 
29 0 3 516 3 7 7 12.36 4.91 9.9 -.9000 -.908 .11 ,622 29,3 78.2 .174 -.980 
30 0 3 8 9 3 9 9 5.13 5.29 10.1 -.9000 -.966 .65 .882 -15.0 36.8 .096 -.900 

EXCESS SEA 
PB HN Kt NA* ZN CL- S04- N03- AS CATCH 804 CA S04 

-.661 -.881 -.2 -.2 .064 -.2 .3 .354 -.9000 -.9 .275 .956 .925 1.499 
.862 -.661 -.2 1.2 .061 2.2 .8 .314 -.9000 -.9 .499 .014 .301 1.635 

-.966 -,968 -.2 ,9 -.988 1.5 1.1 .447 -.9686 -.9 .874 .166 ,226 1.134 
-.980 -.960 -.2 1.0 -.986 2.0 l.S 1.298 -.9000 -.9 1,249 .652 .251 1.127 
.663 -.661 -.2 .7 -.861 1.4 .7 .562 -.9666 -.9 .524 .013 .176 ,981 
.082 -.081 -.2 -.2 -.081 -.2 .8 .372 -.9080 -.9 .775 .066 .925 1.129 
.692 -.881 -.2 -.2 -.081 -.2 .4 .589 -.•9868 -.9 .375 .006 ,025 1.329 
.686 -.881 -.2 -.2 .003 .2 .4 .310 -.9000 -.9 .375 .001 .925 1.266 

-.998 -,986 -.9 -.9 -.986 -.9 -.9 .633 -.9880 -.9 -.968 -.908 -.910 -.900 
-.966 -.900 -.2 1.6 -.980 1,9 1.4 1.494 -.9006 -̂.9 1.149 .252 .251 1.046 
.968 -.861 -.2 .3 .662 .4 .5 .762 -.9000 -.9 .425 .659 .075 1.267 

-.903 -.900 -.2 2.2 -.900 4.9 1.5 .824 -.9008 -.9 ,948 -.908 .552 -.908 
.837 .863 -.2 -.2 .006 .3 1.2 .567 -.9609 -.9 1.175 .476 .025 1.022 

-.980 -.900 -.2 .4 -.968 .7 .9 .655 -.9666 -.9 .880 ,045 .109 1.827 
.391 .982 -.2 .4 .902 .8 1.3 .399 -.9909 -.9 1.206 .875 .199 ,889 

-.908 -.906 -.2 .3 -.906 .5 2.7 2.161 -.9686 5.9 2.625 -.900 .975 -.900 
,013 .006 -.2 .4 ,909 .7 1.1 .523 -.9900 13.4 1.000 .455 ,199 1.188 
.003 .685 -.2 1.9 .002 3.5 1.4 .744 -.9600 21.2 .923 .118 .477 1.013 

-.903 -.900 -.2 1.9 -.968 3.4 1.9 1.218 -.9000 15.0 1.423 .878 .477 .929 
.882 -.681 -.2 .5 -.031 .8 .2 .447 -.9009 33.9 .374 .901 .125 1.344 

-.900 -.900 -.2 1.3 -.980 1.3 .2 .208 -.9000 14.1 0.000 .911 .326 1.863 
-.966 -.960 -.2 .2 -.988 .2 -.9 .731 -.9809 3.9 -.900 -.900 .050 -.900 
-.900 -.968 -,2 .5 -.989 .8 .7 ,593 -.9096 16.2 ,575 .921 .125 1.253 
.682 -.061 -.2 .3 .891 .4 -.2 ,204 -.9009 28.5 .025 .819 ,075 1.718 
.001 -.001 _ 2 .4 -.001 .6 .3 .283 .9991 23.5 .288 .995 .100 1.399 

-.980 -.980 -.2 .8 -.909 1.4 .8 .531 .0005 13.1 .599 .828 .211 1.067 
.001 -.001 -.2 ,3 .014 .5 .2 .306 .0861 22.6 .125 ,919 .075 1.463 

-.900 -.900 -.2 -.2 -.909 .3 -.9 .288 .0013 8.4 -.989 .226 .025 -.900 
-.986 -.900 .2 .2 -.900 .5 .5 .833 ,0685 8.8 .459 ,192 .050 1.135 
-.988 -,900 -.2 .8 -.900 1.2 .3 .204 .0001 14.3 .899 .929 .201 1.315 



LOWER KAIKLAMD ACID RAIN STUDY 
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HAR 33-JtK 84 
(VALUES ARE EXPRESSED IN KG PER LITRE) 

PERIOD EXCESS SEA 
EVENT HQ DY HR HO DY HR H+ PH CONE CD CU CA++ HC++ S.ACID T.ACID NH4+ FE PB HN K+ MA+ ZN CL- S04- N03- AS CATCH SIM CA S04 +/-

31 0 3 11 20 3 14 7 6.17 5.21 16.4 -.9009 -.986 .12 .199 -15.0 60.1 .114 -.999 -.908 -.908 -.2 1.5 -.968 2.8 .6 .283 -.0081 18.7 .224 .863 .377 1.961 
32 0 3 26 12 3 28 10 1.17 5.93 31.7 -.9900 -.900 -.98 -.906 -.9 -.9 1.865 -.900 -.989 -.966 .4 2.7 -.911 5.2 2.3 2.657 -.9808 2,5 1.622 -.966 .678 -.991 
33 9 3 29 7 3 30 11 7.24 5.14 11.8 -.9000 -.909 ,12 .138 -15.8 33.3 .179 -.998 -.968 -.980 -.2 .9 -.999 1.8 .5 .496 -.9688 11.3 .274 ,186 .226 1.192 
34 9 6 9 9 6 10 9 .72 6.14 17.2 -.9000 -.900 -.90 -.988 -.9 -.9 ,412 -.900 -.960 -.966 _ 2 .6 -.911 1.1 2.5 1.152 -.9008 3,1 2.349 -.916 .151 -.991 
36 0 6 16 7 6 17 8 25.12 4.60 11.0 -.9000 -.900 .10 .914 26.6 55.5 .136 -.900 -.900 -.968 -.2 -.2 -.998 -.2 .9 .855 -.8661 16.0 .875 .696 .025 1.293 
37 9 9 9 18 9 12 7 15.14 4.82 8.6 -.9000 -.999 .84 .388 18.7 37.3 .246 -.998 -.968 -.961 -.2 -.2 -.911 -.2 .4 .794 .0082 14.8 .375 .636 .625 1.704 
38 0 10 18 7 10 29 7 16.98 4.77 12.8 -.0005 .003 .13 .837 22.7 66.7 .176 .916 .906 .811 -.2 .3 .065 .4 1.3 .624 .8662 18.3 1.225 .119 .875 1.972 
3? 0 10 21 7 10 24 7 23.99 4.62 17.6 -.0095 .001 .87 .868 29.7 68.4 .163 .911 .904 .111 -.2 .4 -.111 .8 1.4 .651 .8802 17.4 1.386 .655 .168 .987 

9 B 10 29 19 10 31 7 22.91 4.64 19.1 -.0005 .981 .83 .867 25.3 41.3 .158 .935 .195 .802 -.2 -.2 -.881 -.2 .4 .784 .8661 27.5 .375 .126 .125 1.738 
40 0 10 31 16 11 2 16 8.51 5.07 19.3 -.0095 -.001 .65 ,881 -15.9 29.1 .176 .906 .692 .001 -.2 .6 .812 1.2 .3 .394 .0001 20.5 .149 .127 .151 1.267 
41 0 11 2 16 11 3 11 9.12 5,04 7.6 -.9905 ,881 .62 ,839 -15.9 29.9 ,067 .009 .981 .001 -.2 .3 .812 .6 .2 .381 .6661 18.0 .125 .009 .175 1.199 
42 3 11 5 7 11 7 7 8.51 5.97 15.2 -.0895 .362 .68 ,156 -15.9 34.9 .223 .999 .994 .811 -.2 1.3 .181 2.6 .5 .385 .6811 11.3 .174 .631 .326 1.874 
43 0 11 15 7 11 16 11 12.59 4.99 14.7 -.0005 .012 .66 ,156 -15.0 49.2 .087 .047 .902 .001 _ 2 1.3 .681 2.5 .3 .398 ,0009 20.2 0.086 ,611 .326 1.196 
44 0 12 7 16 12 9 9 19.72 4.97 10.2 -.0005 .003 .16 .586 -15.9 53.4 .154 .867 .997 -.001 -.2 .5 .688 ,9 .2 .784 ,1001 11.6 .674 .681 .125 2.231 
45 9 1 4 7 1 5 7 7.08 5.15 3,5 -.9995 .382 .61 .888 -15.0 27.5 .058 .005 .911 -.381 -.2 -.2 .lit .2 -.2 .195 -,068! 11.5 .175 ,316 .625 1.68? 
44 0 1 23 7 1 24 7 19.72 4.97 8.5 -.0005 .004 .62 .050 17.6 51.6 .102 .010 .903 -.081 -.2 ,4 .885 ,6 .3 .351 -.0001 29.9 .288 .665 .186 1.438 
46 0 1 24 7 1 25 11 2.19 5.66 3.9 -.0005 .002 .62 .825 -15.0 49.2 .116 .033 .011 -.001 - (2 .3 -.681 .3 .2 ,137 ,0001 13.8 .125 .669 .875 1.83? 
47 8 2 8 17 2 9 11 7.94 5.19 9.4 -.3005 .383 .10 .351 -15.0 39.7 .294 .118 .095 .084 -.2 .3 .012 .7 .4 .447 .0891 8.6 .325 .389 .675 1.248 
48 0 2 17 17 2 20 17 5,25 5.28 6.0 .0013 .003 .67 .054 -15.6 44.6 ,990 .039 .005 .061 -.2 .3 .881 .6 .2 .381 -.0001 34.2 .125 .859 .975 1.392 
4? 0 2 23 16 2 24 10 3.13 5.09 9.3 -.9009 -.966 .10 ,056 -15.6 43.4 .296 -.908 -.906 -.960 -.2 .5 -.968 ,8 .5 ,952 -.9606 5.5 .375 .681 .125 1.199 
59 0 2 27 7 2 28 17 6.61 5.18 6.6 -.0335 .002 .28 .040 -15.9 49.1 .181 .032 .994 .002 -.2 -.2 ,991 ,2 .7 .678 .0081 12.2 .675 .276 .625 1.318 
51 0 2 28 17 3 1 15 19.96 4.96 14.9 -.9900 -.960 ,47 .895 28.3 59.7 .394 -.980 -.960 -.906 _ 2 .5 -.988 .6 1.4 2.077 -.9680 5.1 1,275 .451 .125 1.111 
53 0 3 22 14 3 23 8 -.99 -.99 -.9 -.9000 -.966 .11 .053 -.9 -.9 .354 -.900 -.900 -.900 -.2 .3 -.966 ,5 2.2 1.395 -.9800 4,4 2,125 ,699 .875 -.991 
54 9 4 6 19 4 10 8 11.22 4.95 21.4 -.0010 .003 -.98 -.988 18.2 49.8 .367 .027 .004 -.313 -.2 1.6 .394 3,2 1.5 .873 .0003 21,2 1.398 -.988 .412 -.909 
55 8 5 18 12 5 20 13 12.88 4.89 13.0 -.6010 ,684 -.90 -.900 28.1 53.4 .142 .040 .604 -.018 -.2 .5 .892 .8 1.6 1.661 ,0665 11.6 .875 -.908 .125 -.918 
56 0 6 27 7 6 29 8 13.18 4.38 8.2 -.0010 .884 .10 -.818 17.2 50.7 .093 .021 .605 -.010 -.2 -.2 .663. - (2 .3 .523 .6005 34,2 .275 .896 .925 1.767 

AVERAGES 11.25 5.94 12.0 -.0093 -.882 -.12 -.076 -13.7 45.4 .209 .017 -.084 -.662 -.1 -.62 -.993 -1.19 -.83 .694 -.6002 15.3 .669 .098 .154 1.235 
(4,95) 
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PENDER I. , B.C. 
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DEC 82-MAR 84 
(VALUES ARE EXPRESSED IN HG PER LITRE) 

PERIOD 
EVENT HO DY HR HO DY HR H+ PH CONE 1 CD CU CA++ HG++ S.ACID T.ACID NH4+ FE 

22 8 12 15 16 12 16 11 7.24 5.14 15.3 -.9888 -,988 1.18 .200 -15.8 36.6 .642 -.986 
23 8 12 28 21 12 21 14 13.49 4.87 -.9 -.9666 -.908 -.96 -.900 -.9 -.9 .898 -.908 
24 8 1 7 18 1 8 11 3.39 5.47 4.4 -.9038 -.968 ,62 .839 -15.3 32.4 .668 -.988 
23 8 2 18 16 2 11 12 19.58 4.71 14.5 -.9686 -.960 .64 .100 26.4 48.6 .689 -.900 
26 6 2 11 12 2 12 16 11.75 4.93 9.3 -.9666 -.960 .89 .060 -15.6 39.9 .863 -.900 
27 8 2 16 1? 2 17 28 7.94 5.18 9.7 -.9888 -.988 .65 ,887 -15.3 44.9 .831 -.968 
28 8 2 22 28 2 23 12 14.45 4.84 16.2 -.9688 -.900 -.98 -.968 -.9 -.9 -.966 -.900 
2? 8 3 5 16 3 7 9 22.91 4.64 15.8 -.9060 -.988 .84 .623 26.8 57.5 .152 -.980 
3D 8 3 8 11 3 9 9 3.71 5.06 11.1 -.9688 -.903 .83 .118 15.3 45.3 .869 -.963 
31 8 3 12 4 3 13 14 13.80 4.86 13.1 -.9000 -,906 -.98 -.968 -.9 -.9 .246 -.908 
32 8 3 26 8 3 28 1 0 6.61 5.18 12.4 -.9680 -.906 .11 .160 -.9 -.9 ,633 -.988 
33 8 3 29 11 3 38 9 4.79 5.32 12.1 -.9866 -.988 -.98 -.985 -.9 -.9 .076 -.936 
34 8 6 9 9 6 10 10 8.71 5.66 -.9 -.9668 -.960 -.96 -.900 -.9 -.9 ,096 -.968 
35 0 6 13 23 6 15 11 27.54 4.56 -.9 -.9660 -.900 -.96 -.900 -.9 -.9 .253 -.968 
36 3 6 16 13 6 17 11 35.48 4.45 15.8 -.9803 -.903 .84 .314 37.8 64.6 .088 -.988 
37 8 9 9 21 9 12 IB 22.39 4.65 14,2 -.6005 .063 .03 ,070 26.8 53.7 .377 .813 
38 0 IB 18 19 18 26 9 9.77 5.01 8.6 -.9060 -.908 .08 ,029 16.3 48.9 .067 -.968 
3? 3 18 21 11 13 24 12 12.32 4.92 9.0 -.8835 .003 .84 ,044 16.2 37.4 .856 .314 
48 8 18 31 22 11 2 15 16.98 4,77 12.6 -.0685 .664 .07 ,082 18.3 56.7 .068 .626 
41 3 11 2 16 11 3 11 3.71 5,36 7.5 -.3865 .661 .31 .355 -15.3 29.4 .388 ,869 
42 8 11 5 12 11 7 18 11.22 4.95 31.0 -,9660 -.988 .20 ,410 -15.8 13.3 .040 -.965 
43 8 11 15 9 11 16 IB 18.62 4.73 14.7 -.0605 .683 .84 .110 19.7 55.8 .614 ,664 
44 3 12 7 13 12 9 9 18.96 4.96 9.8 -,0005 -.551 .83 .646 -15,0 46.2 .168 .887 
45 8 1 4 9 1 5 12 10,47 4.98 5.2 -.9080 -.906 .02 .619 -15,8 36.6 .632 -.966 
46 3 1 23 9 1 25 11 4.27 5.37 4.6 -.6865 .865 .62 .021 -15,8 39.8 .037 .663 
47 3 2 8 23 2 9 16 16.23 4.99 8.5 -.9083 -.965 .68 ,323 18.3 47.3 .122 -.966 
48 8 2 17 21 2 26 11 12,02 4,92 7.7 -.6865 .682 .82 ,027 15.7 41,9 .066 .617 
4? 8 2 23 14 2 24 13 26.30 4.58 22.1 -.9686 -.956 .18 .140 32.3 52.7 .125 -.966 
58 3 2 27 9 2 28 15 18.28 4.74 17.7 -.9688 -.958 .51 .128 24.5 63.3 .184 -.983 
51 8 2 28 15 3 1 22 -.90 -.98 28.2 -.9568 -,986 -.96 -.966 -.9 -.9 ,208 -.986 

EXCESS SEA 
PB HN K+ KA+ ZN CL- S04- N03- AS CATCH S04 CA S04 +/-

-.988 -.900 -.2 1.9 -.988 3.2 .5 .173 -.9688 15.6 .623 1.028 .477 1.606 
-.986 -.908 -.9 -.9 -.966 -.9 -.9 .997 -.9688 1.7 -.968 -.906 -.988 -.908 
-.986 -.965 -.2 -.2 -.968 .5 .2 .182 -.9883 15.1 .175 .016 .825 .705 
-.966 -.965 -.2 .9 -.956 1.5 .7 .447 .6682 12.9 .474 .666 .226 1.122 
-.966 -.966 -.2 .5 -.966 .9 .2 .331 ,6684 12.6 .674 .671 .125 1.279 
-.986 -.958 -.2 .7 -.988 l';3 .3 .163 .8651 15.8 .124 .623 .176 1.147 
-.966 -.900 -.2 .3 -.986 ' .9 l.G -.968 .8866 4.8 .925 -.966 .875 -.980 
-.968 -.966 -.2 .3 -.980 .3 .3 1.554 .6663 9.5 .725 .829 .875 1.207 
-.968 -.963 -.2 1.1 -.988 1.7 .2 .159 -.9888 14.3 8.663 8.686 .276 1.283 
-.956 -.986 -.2 .8 -.900 1.4 .9 .593 -.9666 5.1 .699 -.986 .281 -.900 
-.965 -.968 .3 1.8 -.956 2.1 .3 ,496 -.9000 5.7 ,849 .872 ,251 1.065 
-.958 -.956 -.2 1.1 -.903 2.1 .7 .358 -.9888 6.8 .424 -.968 .276 -.906 
-.958 -.966 -.9 -.9 -.966 -.9 -.9 ,336 -.9000 1.8 -.986 -.966 -,966 -.986 
-.988 -.956 -.9 -.9 -.900 -.9 -.9 1,284 -.9668 1.7 -.965 -.968 -.986 -.968 
-.986 -.988 -.2 -.2 -.958 .2 .9 1.174 .0062 12.5 .875 .836 .825 1.154 
-.001 -.661 -.2 .5 .002 1.6 .7 .523 .6663 16.5 ,575 .811 .125 1,137 
-.966 -.966 -.2 _(2 -.960 .5 .4 .465 ,6662 5.7 ,375 .676 .825 .894 

.002 .661 -.2 .4 .002 .7 .3 .385 ,0681 9.7 ,268 .825 ,188 1.254 

.003 .066 .5 .063 1.1 .5 .457 .0004 9,8 .375 .651 ,125 1.152 
-.861 -.881 -.2 .3 -.001 .8 .2 .230 -.3661 13,8 ,125 8.666 .675 .979 
-.900 -.966 -.2 3.5 -.968 6.4 1.1 .332 .6001 3.7 ,221 .067 .878 1.615 
.002 -.081 -.2 .9 .651 1,8 .3 .461 .0001 9,1 .874 .686 .226 1.119 
.564 -.001 -.2 .3 .869 .7 ,2 .598 -.5581 14.9 .125 .819 .675 1.128 

-.900 -,900 -,2 .2 -.900 ,3 -,2 .310 -.9060 4.3 .050 .012 ,858 1.677 
.061 -.061 _t2 .3 .002 .2 -.2 .182 -.0681 18,6 .025 ,869 ,675 2.313 

-.900 -.903 -.2 .2 -.900 .4 ,4 .463 -.9008 7.6 ,350 .572 ,858 1.298 
.663 .661 . 2 .3 .062 .4 ,3 .467 .5061 23.4 .225 ,669 ,675 1.432 

-.906 -.936 -.2 1.3 -.900 2.1 1.3 1.085 -.9006 3.9 ,974 .051 .326 1.649 
-.908 -.985 -.2 .8 -.903 1.1 2.4 1.262 -.9006 4.3 2.199 .480 ,261 .997 
-.900 -.966 .2 1.3 -.966 2.2 2.1 1.338 -.9006 1.4 1.774 -.900 .326 -.955 
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PENDER I. , B.C. 
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MAR B4-JUN 84 
(VALUES ARE EXPRESSED IN HG PER LITRE) 

PERIOD EXCESS SEA 
EVENT HO DY HR HO DY HR H+ PH COND CD CU CA++ HG« S.ACID T.ACID NH4+ FE PB XN K+ NA+ ZN CL- S04- N03- AS CATCH 304 CA 504 +/-

52 0 3 16 18 3 20 10 23.99 4,62 21.3 -.0005 -.661 .15 .118 38.8 68.6 .193 .011 .582 .863 -.2 .7 .001 1.5 1.9 1.885 .6662 18.6 1.724 .123 .176 .848 
53 0 3 22 10 3 23 10 1.55 5,31 7.6 -.9000 -.986 -.98 -.986 -15.0 39,2 .081 -.900 -.966 -.966 -.2 .2 -.908 -.9 .5 .638 -.9665 3.8 .456 -.988 .050 -.900 
54 0 4 6 22 4 10 9 23.99 4.62 23.2 -.9000 -,956 -.98 -.966 24.3 73.9 .846 -.906 -.968 -.986 -.2 2.0 -.906 3.3 1.8 ,858 .8862 8,3 .498 -.968 .552 -.906 
55 0 5 18 9 5 20 23 35.48 4.45 20.2 -.0810 .682 -.96 -.900 48.3 76.3 .198 .060 .865 -.616 -.2 .3 .006 .4 1.8 .886 .6667 12.3 1.725 -.986 .075 -.900 
56 0 6 28 10 6 29 9 11.75 4.93 5.3 -.0016 ,686 -.85 -.010 16.2 54.8 .068 .007 -.661 -.616 -.2 -.2 .861 -.2 .2 .356 .8653 34,2 ,175 .021 .025 1.644 

AVERAGES 14.57 4.92 12.9 -.0863 -.653 -.12 -.034 -18,4 47.9 .684 .816 -.662 -.002 -.1 -.72 -.063 -1.33 -.78 .619 -.6682 18.-6 .525 .092 .180 1.220 
(4.84) 

REHARKS i (1) UNKNOWN START OR END TIHES ARE DESIGNATED BY 99. (2) HYDROGEN ION VALUES (H+) ARE COHPUTED FROH THE HEASURED PH. THE AVERAGE PH IS AN 
ARITHHETIC AVERAGE WHILE THE NUMBER IN PARENTHESES IS THE AVERAGE PH COMPUTED FROM THE H+ VALUES. (3) CONDUCTANCE IS EXPRESSED IN HICRO-
SIEHENS/CH,, STRONG ACID. TOTAL ACID 4 H+ ARE EXPRESSED IN MICRO EQUIVALENTS/LITRE. (4) CD, CU, FE, PB, HN 4 ZN ARE EXTRACTABLE AMOUNTS. 
(5) HINUS SIGNS FLAG VALUES THAT ARE BELOW DETECTION LIMITS. WHEN THE AVERAGES ARE COHPUTED, 1/2 THE DETECTION LIMIT IS USED AND THE 
AVERAGE VALUE IS AGAIN FLAGGED WITH A MINUS SIGN. (6) MISSING DATA ARE DESIGNATED BY -.9, (7) THE CATCH AMOUNTS ARE CALCULATED FROM THE > 
SAHPLE VOLUHE AND ARE EXPRESSED IN MILLIMETRES OF RAINFALL, WITH A FULL SAMPLER BEING APPROX, 34 KM. (8) THE ION BALANCE !+/-) IS COMPUTED t o 
FROH THE 3UH OF H+, CA++, HG++, NH4+, K+ 4 NA+ DIVIDED BY THE SUM OF CL-, SD4- 4 N03-. VALUES BELOW THE DETECTION LIMITS ARE HANDLED AS ABOVE. 
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LOWER MAINLAND ACID RAIN STUDY 

PORT HARDY , B.C. 
******************** 

JAN 32-APR 32 
(VALUES ARE EXPRESSED IN HG PER LITRE) 

PERIOD EXCESS SEA 
EVENT HQ DY HR HO DY HR H+ PH COND CD CU CA++ HG++ S.ACID T.ACID NH4+ FE PB HN K+ NA+ ZN CL- S04- N03- AS CATCH S04 CA S04 +/-

0 8 1 15 18 1 16 16 3.16 5.56 9.5 -.3005 .004 .05 .116 -15.6 23.8 .639 .003 -.001 -,001 -.2 1.0 .004 1.8 .2 ,239 -.9666 -.9 0.600 .812 ,251 1.070 
0 0 1 16 18 1 17 99 3.47 5.46 14.0 -.0005 .002 .07 ,238 -15.6 28.3 .617 -.001 -.001 -.001 -.2 1.3 ,001 3.3 .4 .666 -.9660 -.9 0.606 .882 .452 1.051 
0 3 1 19 18 1 23 9 12.82 4.92 25.8 -.0665 .882 .13 .350 -15.3 39.5 .640 .335 .303 -.001 -.2 2.8 .003 5.3 1.3 .381 -.9666 -.9 .597 .024 .783 .952 
9 8 1- 23 9 1 24 99 5.25 5.28 15,7 -.6805 ,002 .07 .246 -15.6 30.3 .612 -.001 -.001 -.001 -.2 1.9 -.001 3,6 .5 .858 -.9066 -.9 .823 6,866 ,477 1.013 
9 0 1 24 99 1 26 99 4.27 5.37 26.4 -.6005 .662 .13 .446 -15.6 28.7 .635 .001 -.001 -.001 -.2 3.5 .001 6.5 1.0 .146 -.9300 -.9 ,122 6,666 .878 .986 
0 3 1 26 99 1 28 99 5.31 5.33 32.2 -.9080 -.900 .15 .530 -15.6 29.4 .622 -.900 -.938 -.908 -.2 4.4 -.900 7.8 1.2 .137 -.9038 -.9 .396 3.680 1.114 1,606 
0 9 1 23 99 1 29 99 5.25 5.28 7.4 -.0005 ,661 .85 .675 -15.6 31.6 .621 .001 -.001 -.661 -.2 .7 -.061 1.2 .3 .128 -.9688 -.9 .124 .623 .176 1.144 
9 0 1 29 99 1 30 99 3.39 5.47 4.7 -.0005 .003 ,06 .845 -15.6 25.3 .627 -.001 -.061 -.061 -.2 .4 -.001 .6 .2 .084 • -.9000 -.9 .166 .045 ,190 1.405 
9 3 1 38 99 1 31 99 2.75 5.56 7.1 -.0005 .862 .87 ,382 -15.3 27.5 .315 ,901 -.381 .332 -.2 .7 -.331 1.2' .2 .062 -.9833 -.9 ,024 .943 .176 1.293 
9 3 1 31 99 2 1 99 3.98 5.46 4.6 -.0005 .001 .02 .642 -15.0 26.8 .866 .001 -.061 -.861 -.2 .3 -.601 .6 __2 .049 -.9000 -.9 ,625 .009 .075 1.231 
9 0 2 1 99 2 5 10 8.13 5,09 7.6 -.0605 .083 .05 ,032 -15.0 35.6 .075 .007 .663 .661 -.2 .3 -.661 .7 .7 .248 -.9300 -.9 .625 .039 .075 .862 
8 3 2 5 13 2 11 21 13.49 4.87 13.3 -.0005 .332 .07 .138 15.7 43.5 .637 .305 .333 -.881 -.2 ,9 .001 1.8 .8 .279 -.9088 -.9 ,574 .036 .226 .993 
0 3 2 11 21 2 12 99 5.01 5.38 5.9 -.0005 .801 .01 ,658 -15.G 31.8 .669 .061 -.661 -.681 -.2 .4 -.661 .8 .2 .044 -.9660 -.9 .160 0.006 .100 1.096 
9 3 2 12 99 2 13 99 7.59 5.12 11.4 -.0805 ,002 .04 .118 -15.3 36.6 .362 .313 .332 -.001 -.2 ,9 -.301 2.3 .6 .217 -.9688 -.9 ,374 .086 .226 .381 
9 9 2 15 9 2 16 23 4.47 5.35 3.2 -.0005 .062 .03 ,010 -15.0 30.7 .815 .001 -.031 -.001 -.2 _ p -.001 ,2 _ -3 

, k 
.058 -.9660 -.9 .075 .026 ,025 1.678 

0 0 2 16 23 2 17 17 5.50 5.26 5.6 -.0065 .662 .01 .040 -15.0 28.7 .813 -.861 .663 -.001 -.2 .4 -.001 .7 -.2 .071 -.9666 -.9 0.000 8.008 .100 1.304 
9 3 2 17 17 2 19 9 3.72 5.43 25.6 -.0995 .381 .13 2.400 -15.0 27.8 .313 .001 -.381 -.331 .2 3.4 -.381 6.1 .9 .035 -.9099 -.9 ,047 .061 ,853 1.387 
8 3 2 19 10 2 20 9 4,07 5.39 4.5 -.0005 .663 -.01 ,032 -15.0 13.3 .619 .001 -,061 -.001 -.2 ,4 -.001 .6 -.2 .044 -.9606 -.9 0.666 0.000 .196 1.419 
9 3 2 28 9 2 24 11 3.55 3.45 12.1 -.0005 .063 .67 .300 -15.0 33.5 .183 -.381 .331 -.381 -.2 1.3 .004 2.2 .6 .186 -.9003 -.9 .274 .621 .326 1,322 
9 8 2 24 11 2 25 9 4.27 5.37 20.4 -.6005 .963 ,16 ,596 -15.8 28.3 .058 -.001 ,001 .002 -.2 2.5 -.601 4,6 .8 ,115 -.9066 -.9 .173 ,005 .627 1.159 
9 8 2 25 9 2 26 9 5.01 5.36 14,1 -.3065 ,061 .06 .406 -15.0 28.7 .621 -.001 -.601 .007 -.2 1.6 -.001 3.3 .5 .151 -.9006 -.9 .698 0.000 .462 1.172 
9 3 2 26 9 3 1 9 4.68 5.33 17.9 -.3005 .663 .6? .520 -15.0 29.1 .342 .331 -.381 -.331 -.2 2.1 -.381 3.9 .7 .151 -.9800 -.9 .173 .010 .527 1.167 
0 0 3 1 9 3 11 9 .42 6,38 33.4 -.0605 ,602 .28 ,230 -15.0 4.7 -.906 .022 .683 .010 .7 3.1 .065 5.5 3,0 .235 -.9000 -.9 2,222 .162 .778 -.906 
3 3 3 11 9 3 12 9 7.08 5.15 14,1 -.3005 .382 .06 ,073 -15.3 36.1 .615 .332 .362 .008 -.2 1.5 .302 2.6 ,6 ,389 -.9000 -.9 ,224 .003 .377 .971 
0 0 3 12 9 3 15 9 7.94 5.10 26.3 -.0065 .681 ,13 ,140 -15.6 34.2 ,839 .304 .662 .001 -.2 3.3 .604 5.9 1.1 .089 -,9000 -,? ,272 .005 .823 ,913 
9 3 3 24 9 3 26 12 3.09 5.51 11.4 -.0305 .663 .27 ,120 -15.6 38.9 .024 .634 .665 ,006 .6 ,8 ,661 1.5 1,6 .565 -.9000 -.9 1,399 .240 .201 ,930 
1 3 3 26 12 4 2 99 12.88 4,89 12.3 -,0365 .385 .89 ,106 16.2 47.2 ,851 ,063 .384 .385 -.2 .3 .003 1.5 ,9 ,474 -.9088 -.9 ,699 .063 .201 ,958 
0 8 4 2 99 4 9 8 22.39 4.65 13.5 -.9666 -.960 .66 ,647 24.5 63.4 .126 -.900 -.960 -.900 -.2 .4 -.966 ,7 1.3 .664 -.9866 -.9 1,286 .045 .106 .971 
3 3 4 9 8 4 12 3 4.37 5.39 5.7 -.0305 .904 .89 ,856 -15.0 32.5 ,344 ,889 .331 ,689 -.2 .3 -.331 .7 .5 .162 -.9000 -.9 ,425 .379 .075 .982 
0 9 4 12 8 4 13 11 6.03 5.22 7.2 -.0005 .003 .94 ,672 -15,0 31,8 .922 ,017 ,062 .001 .6 -.601 1,1 .4 .680 -.9088 -.9 ,249 ,617 .151 1.078 



LOWER MAINLAND ACID RAIN STUDY 
* *«* *«* *«*»*«*»*«** *««** 

PORT HARDY , B.C. 
<********«***«****** 

APR S2-DEC 32 
(VALUES ARE EXPRESSED IN HG PER LITRE) 

PERIOD EXCESS SEA 
EVENT HO DY HR HO DY HR Ht PH COND CD CU CA++ HG++ S.ACID T.ACID NH4+ FE PB MN K+ NA+ ZN CL- S04- N03- AS CATCH S04 CA S04 +/-

0 3 4 13 11 4 15 11 4.79 5.32 3.4 -.6085 ,003 .62 ,013 -15.0 29.4 .618 .625 -.561 .001 -.2 -.2 .003 .3 .3 .080 -.9006 -.9 .275 .616 .625 .923 
0 0 4 15 11 4 17 11 8.51 5.87 7.3 -.6685 .664 .84 ,557 -15.6 35.4 .626 .005 -,861 .001 -.2 .5 .361 .9 .6 .089 -.9865 -.9 .475 .621 .125 1.642 
9 3 4 17 18 4 25 15 16.98 4,77 26.6 -.8385 .003 .20 1.386 23.3 56,2 - .884 .016 .602 ,883 -.2 2.3 .034 4.2 2.1 .319 -.9800 -.9 1.523 .113 .577 1.687 
D 8 4 25 99 4 29 99 3.72 5.43 10.7 -.6005 .663 .19 .156 -15.5 42,9 .614 .017 .663 -.001 -.2 1.3 ,661 2.2 .7 .151 -.9660 -.9 .374 ,141 .326 1.080 
0 8 4 29 99 5 5 99 18.96 4,96 12.1 -.3365 .003 .18 .126 23.8 58.4 .632 .010 .003 .664 -.2 .9 ,001 1,6 1.5 ,213 -.9060 -.9 .774 .666 .226 .999 
9 3 5 5 99 5 12 99 13.38 5.33 11.6 -.3005 .663 .16 ,148 17,2 32.3 .283 .006 .381 .005 -.2 1.0 .332 1.9 1.0 .337 -.9000 -.9 .749 ,122 .251 1.143 
0 8 5 12 3 5 23 16 .59 6.23 12.5 -.8865 .001 .32 .186 -15.6 62.6 .563 .025 .004 .868 -.2 .6 .005.. 1.3 2.1 .385 -.9066 -.9 1.949 .297 .151 1.853 
9 0 6 25 99 7 3 99 2.84 5.69 5.4 -.0005 -.561 .59 .631 -15.6 38.9 .197 .020 -.351 .064 .2 .3 ,861 .4 .7 .328 -.9666 -.9 .625 .079 .675 1.225 
9 9 7 5 11 7 7 15 .69 6.16 3.0 -.8005 -.001 .64 .611 -15.8 25.4 .886 .086 -.001 .003 -.2 -.2 -.001 .2 -.2 .123 -.9688 -.9 .075 .636 .625 1.122 
0 8 7 7 15 7 13 99 4.90 5.31 4.5 -.0005 -.001 .65 ,019 -15.6 36.6 .655 .614 .602 .683 _2 _ 3 -.001 .3 .4 .332 -.9866 -.9 .375 .046 .625 .854 
9 3 7 13 99 7 16 99 6.31 5.20 9.8 -.3085 ,001 .64 ,095 -15.8 32.6 .312 .866 .563 .002 -.2 .7 .381 1.3 .5 .853 -.9365 -.9 ,324 .813 .176 1.639 
0 8 8 4 99 8 6 99 6.33 5.22 9.3 -.9006 -.900 -.96 -,900 -15,0 28.9 .619 -.900 -.900 -.960 -.2 .8 -.900 1.4 ,6 .261 -.9600 -.9 .399 -.900 .281 -.966 
9 8 8 11 99 8 13 99 9.55 5.02 6.6 -.9600 -,90O -.90 -.906 -15.0 33.3 .327 -.900 -.900 -.900 -.2 ,2 -.980 .3 .5 .173 -.9666 -.9 ,450 -.966 ,650 -.906 
3 3 8 13 99 9 1 99 5.50 5.26 5.4 -.3885 -.331 .18 .043 -15.0 42.1 .812 .009 -.031 .017 -.2 .3 .002 .5 ,6 .137 -.9088 -.9 .525 .169 ,075 1.198 
0 8 9 1 99 9 6 99 4,57 5.34 2.4 -.0005 -.001 ,02 ,666 -15,6 16.3 .664 .063 -.081 -.061 -.2 -.2 -.001 _t2 _(2 .575 -.9680 -.9 .675 .616 .625 2.158 
0 0 9 6 99 9 8 99 3.80 5.42 1.7 -.0805 -,001 .01 -,005 -15.0 14.3 -.883 .661 -.001 -.001 -.2 __2 .061 -.2 -.2 .631 -.9666 -.9 .575 .006 ,025 2.128 
0 3 9 8 99 9 13 99 3.72 3.43 4.8 -.8005 -.881 .91 .336 -15.0 21.4 -.653 .032 -.381 -.331 -.2 .3 -.861 ,6 ,2 ,618 -.9333 -.9 .125 0.333 .075 1.873 
0 9 9 19 99 9 11 99 6.76 5,17 6.1 -.3685 -.001 .63- ,041 -15.0 32,1 ,803 .662 -.001 -.001 .4 .001 .7 .3 .111 -.9666 -,9 .266 .015 ,160 1,143 
9 8 9 11 99 9 26 99 .21 6.68 13.3 -.9000 -.900 1.40 ,210 -15,0 21.5 .171 -.900 -.900 -,956 ,3 1.2 -.906 1.6 2.3 .549 -.9666 -.9 1.999 1.354 .301 1.538 
3 3 9 26 99 18 12 99 3.88 5.42 7.1 -.0005 .003 .12 .369 -15.0 34.2 .888 .040 .336 .081 -.2 .7 .383 1.3 ,4 .844 -.9038 -.9 .224 .893 .176 1.313 
0 9 18 12 99 10 22 99 2.82 5.55 7.5 -.0005 -,081 .05 .687 -15.0 25.9 .668 .022 -.001 -.561 -.2 .3 .661 1.3 t2 .102 -.9600 -.9 0.60G .020 .201 1.183 
3 3 IB 22 99 13 24 99 6.76 3.17 11.8 -.3385 -.001 .65 .150 -15.0 32.4 -.383 .011 .001 -.381 -.2 1.3 .361 2.3 .6 .871 -.9656 -.9 .274 .361 .326 1.329 
D 0 10 24 99 18 27 99 2.82 5.55 2.5 -.0065 ,662 -.61 .067 -15.0 29,6 .084 .004 ,081 -.661 _t2 ,2 .862 -.2 -.5 ,593 -.9086 -,9 .206 0,660 .056 1,583 
3 0 10 27 99 10 28 99 3,39 5.41 2.5 -.0365 ,002 -.01 .007 -15.0 22.4 -.663 .062 .001 -.601 _t2 _ 2 ,001 -.2 -.2 ,622 -.9066 -.9 .675 .061 .625 2.227 
3 3 10 28 99 11 1 99 8.91 5.85 7.9 -.3365 -.381 .04 .052 -13.3 34.9 .888 .613 .861 -.361 -.2 .5 -.331 .8 -.2 .230 -.9600 -.9 6.333 .321 .125 1.438 
3 3 11 1 99 11 7 99 3.98 5.43 19.5 -.6865 ,303 .14 .280 -15.6 21.6 -.883 .626 .001 -.001 -.2 2.5 .001 4.5 .5 ,080 -.9008 -.9 8.686 .045 .627 1.849 
3 0 11 7 99 11 15 99 24.35 4.61 22.4 -.9666 -.900 .33 .190 27.4 62,5 .073 -.960 -.960 -.966 _t2 1.6 -.906 2.5 1.8 1.687 -.9006 -,9 1.393 .269 ,462 .983 
3 3 11 15 99 11 28 99 7,24 5.14 23.8 -.3885 .633 .18 .343 -15.8 36.6 .636 .856 .062 .333 -.2 3.1 .334 5.2 ,9 .195 -.9868 -.9 .122 .062 .778 1.889 
0 3 11 28 99 11 29 99 3,80 5,42 20.4 -.6665 .602 .26 .306 -15.6 36.6 ,078 .039 .002 -.601 -t2 2.7 .002 4.6 .3 ,319 -.9666 -.9 6.568 .097 ,678 1.153 
3 O 11 29 99 12 3 99 7.41 5.13 9.5 -.6605 ,661 .04 ,166 -15.8 32.2 .623 .864 ,001 -.001 „t2 1.0 -,001 1.7 -.2 ,244 -.9660 -.9 9.686 .602 .251 1,264 
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LOWER MAINLAND ACID RAIN STUDY 
«««»*»«»*«*»*****»**»«»»»* 

PORT HARDY , B.C. 
«***#************** 

DEC S2-JUN 83 
(VALUES ARE EXPRESSED IN HG PER LITRE) 

( 

PERIOD EXCESS SEA 

•;•'] 
EVENT HO DY HR HO DY HR H+ PH COM CD CU CA++ HG++ S.ACID T.ACID HH4+ FE PB HN K+ NA+ ZN CL- S04- N03- AS CATCH S04 CA S04 +/-

j 9 9 12 3 99 12 13 99 .13 6.98 35.2 -.0095 .805 .31 .420 -15.0 37.9 1.806 .819 .306 .063 .8 3.2 .668 4,9 2.4 ,569 -.9000 -.9 1.597 .188 .883 1.576 
1 

•'1 
0 0 12 13 99 12 17 99 2.00 5.70 29,4 -.0065 .002 .16 .480 -15.6 27.3 .112 .002 .002 .001 ,3 4.2 .003 7.1 1.0 .142 -.9060 -.9 6.006 .000 1.054 1.101 

. i 0 3 12 17 99 12 19 99 4,87 5.39 12.3 -.8005 .002 .05 .136 -15.0 17.9 .039 .003 .081 -.361 -,2 1.6 -.001 2.8 .4 .146 -.9008 -.9 3.889 0.830 .412 1.867 
0 8 12 19 99 12 24 99 4.47 5.35 12.9 -.0005 .062 .05 .178 -15.0 25.8 .019 .003 .002 -.001 -.2 1.5 .001 2,7 ,4 .123 -.9000 -.9 ,623 0.006 .377 1.038 
1 3 12 24 99 12 31 99 4.37 5,39 24.7 -.3005 .301 .12 .386 -13.9 33.0 .028 ,382 .302 -.861 -.2 3.4 -.381 5.9 .6 .349 -.9000 -.9 3.038 8.333 .853 1.076 

-"• 0 8 12 31 99 1 5 99 8.51 5.07 22,0 -.0665 .862 .12 ,310 -15.6 49.4 .095 .015 .063 -.001 -.2 2.3 -.061 4.4 .8 ,275 -.9000 -.9 ,223 ,633 ,577 1.018 
3 3 1 5 99 1 7 99 6.17 5.21 8.3 -.3385 .081 .34 .094 -15.0 47.9 .822 .335 .062 -.301 -.2 .6 -.381 1.4 .2 .115 -.9338 -.9 .349 .317 .151 1.006 
3 8 1 7 99 1 9 99 4.68 5,33 11,9 -.8665 -,881 .84 ,160 -15.6 30.1 .005 .006 .062 .018 -.2 1.2 -.001 2.4 .2 .048 -.9000 -.9 8,008 6,000 .301 1.033 
0 0 1 9 99 1 11 99 5,75 5.24 3,7 -.6665 -,661 .01 .623 -15.0 36.3 -.003 .001 .861 -.001 -.2 -.2 -.001 .3 - 2 .058 -.9000 -.9 .875 .806 .025 1.319 
8 3 1 11 99 1 13 99 5.89 3.23 9.3 -.3385 -.081 .07 .110 -15.0 41.2 -.383 .050 .002 -.001 -.2 .9 -.331 1.5 .2 .849 -,9088 -.9 3.833 .836 ,226 1.274 
8 8 1 13 99 1 19 99 3.24 5.49 14.3 -.6005 -.061 .88 .290 -15.0 29.4 .018 .005 .802 .881 -.2 1.6 -.001 3.0 .2 ,159 -.9000 -.9 3.080 ,019 .402 1,655 
6 0 1 19 99 1 28 99 4.79 5.32 19.0 -.0005 ,002 .10 .366 -15.0 43.0 .024 .066 -.801 .881 _t2 2.4 ,882 4,2 .7 .124 -.9800 -.9 .098 ,009 .602 1.657 
3 3 1 28 99 2 11 99 4,79 5.32 29.8 -.0885 .383 .18 .488 -15.0 42.5 .331 .060 .084 .384 -.2 3.9 .003 6.7 .9 .345 -.9080 -.9 3.999 .332 .979 1.865 
8 3 2 11 99 2 12 99 3,89 5,41 5.4 -.0865 -.001 .01 .059 -15.0 36.5 .665 .008 -.061 -.001 -.2 .6 -.001 .8 -.2 .058 .0061 -.9 0.006 0.008 .151 1.492 

/ " • 
8 0 2 12 99 2 13 99 4.27 5,37 4.2 -.9008 -.980 .01 .046 -15.0 40.7 .883 -.900 -.986 -.900 _t2 ,4 -.900 .5 -.2 ,049 .0081 -.9 6.699 0.00G .106 1.666 
3 3 2 13 99 2 Id 99 7,88 5.15 15.9 -.9008 -.900 .36 .218 -15.0 34.1 .313 -.900 -.900 -.900 -.2 1,7 -.900 3.0 .5 .151 -.8681 -.9 .973 3.900 .427 1.873 
0 9 2 16 99 2 18 99 5.89 5.23 12.3 -.9666 -.900 .04 .166 -15.0 40.9 .812 -,960 -.906 -.966 -.2 1.3 -,906 2.4 t2 .146 -.5661 -.9 9.006 0.606 .326 1.68? 
9 3 3 7 9 3 8 16 2.51 5.68 29.9 -.9995 ,005 .16 .496 -15.3 33.5 .003 .018 .332 -.381 -.2 4.0 .003 7,8 .8 -.389 -.0001 -.9 3.339 ,108 1.914 1.662 
3 8 3 8 16 3 9 9 7.24 5.14 10.5 -.0065 -.001 .05 .146 24.1 -.9 .003 .008 -.631 -.681 -.2 1.2 -.061 2,1 -.2 .013 -.0001 -.9 6.666 .884 .361 1.238 
0 0 3 9 9 3 11 9 2.88 5.54 9.3 -.8665 ,030 .04 .120 -15.0 30.0 .015 .002 .362 -.001 -.2 .9 .004 1.6 .3 .071 -.6001 -.9 .974 ,666 .226 1.691 
3 3 3 11 9 3 13 13 4.17 5.38 13.9 -.9003 -.906 .85 .146 -15.3 45.5 .003 -.988 -.938 -.900 -.2 1.2 -.900 2.1 .2 .322 .0882 -.9 3.393 .304 .391 1,147 
3 8 3 13 18 3 14 18 9.55 5.02 5.6 -.9686 -.900 .01 .038 -15.0 48.3 -.663 -.900 -.966 -.900 -.2 .3 -.930 .6 .2 ,416 -.9006 -.9 .125 6.660 .675 1.638 
0 3 3 26 13 3 27 14 7.59 3.12 25.2 -.9008 -.903 ,18 .340 -15.3 42.6 -.303 -.933 -.900 -.900 -,2 3.0 -.900 5.3 1.3 .177 -.9300 -.9 .247 .366 .753 1.626 
3 0 3 27 16 3 38 9 4,57 5.34 8.1 -.6665 .002 .05 .166 -15.0 42.9 .668 .005 .861 .901 ,7 -.001 1,4 .2 ,080 .0661 -.9 .624 .023 .176 1.685 
6 0 3 33 9 4 1 12 2.14 5.67 9.4 -,9000 -.900 .21 ,110 -15,0 42.5 .013 -,900 -.900 -.900 -.2 .9 -.960 1.5 .4 .190 .0002 -.9 .174 .176 ,226 1.194 
3 3 4 1 12 4 3 12 5.37 5.27 7.4 -.8995 .982 .03 .685 -15.8 45.3 .336 .835 -.001 -.001 -.2 .7 -.301 1.2 -,2 .044 .3331 -.9 9.038 .303 .176 1.288 

i-' 
0 0 4 3 12 4 8 17 5.25 5.28 18.6 -.0005 .003 .66 .130 -15.0 45,4 .031 ,016 -.601 -.001 -.2 1,0 .861 2.6 .2 .142 -.6001 -,9 0.008 .622 ,251 1.661 

i-' 9 3 4 24 16 4 27 9 13.18 4.88 7.3 -.3385 .833 .05 ,631 -15.3 42.8 .358 .323 .003 .301 -.2 -.2 .001 .5 .5 .319 .0885 -.9 .475 .846 .825 .956 
0 3 5 17 10 5 28 18 5,62 5.25 8.9 -.9060 -.900 ,14 .120 -15.0 44.4 .844 -.966 -.900 -.900 .2 ,8 -.906 1.0 .9 .297 -.0661 -.9 .699 .116 .281 1.253 
9 0 6 4 10 6 5 13 5.89 5.23 5.0 -.6065 ,003 .06 .045 -15.3 39.4 -.003 .626 .002 .002 »_2 .4 -.001 .5 ,2 .089 -.6661 -.9 .166 .845 .160 1.656 

> 

i. 
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LOWER MAINLAND ACID RAIN STUDY 
****WHt*********************** 

PORT HARDY , B.C. 
*<**>**»***«**<**•*« 

JUN 33-OCT 83 
(VALUES ARE EXPRESSED IN HG PER LITRE) 

PERIOD EXCESS SEA 
EVENT HO DY HR HO DY HR Ht PH COND CD CU CA++ HG++ S.ACID T.ACID NH4+ FE PB HN K+ HM ZN CL- S04- N03- AS CATCH S04 CA S04 +/-

0 0 6 7 16 6 10 19 9.12 5.84 6.6 -.0065 .691 .06 .029 -15.0 42.8 .644 .062 -.001 .001 _ 2 .3 -.661 .3 .4 .337 -.0001 -.9 .325 .049 .675 1.464 
8 0 6 14 14 6 17 9 16.23 4.99 6.2 -.0005 .961 .64 .018 -15.0 41,3 .636 .863 -.001 .001 -.2 -.2 -.661 .2 .2 .492 .0001 -.9 .175 .036 .625 1.275 
8 0 6 17 9 6 18 13 6.92 5.16 3.2 -.0065 .961 -.01 .011 -15.0 27.7 .864 .618 -.061 .012 -.2 -.2 -.601 -.2 -.2 ,164 -.0001 -.9 .675 .001 ,625 2.614 
8 3 6 18 13 6 1? 10 4.57 3.34 2.8 -.0005 .003 -.31 .311 -15.8 16.9 -.883 .365 .302 -.331 -,2 -.2 -.001 -.2 -.2 .684 -.0601 -.9 .875 .391 .625 2.632 
8 0 & 1? 10 6 23 10 11.22 4,95 5.8 -.8865 .661 .03 ,625 15.3 52.8 .631 ,613 -.861 -.001 -.2 -.2 -.001 .2 -.2 .315 -.0061 -.9 .875 .626 .625 1.839 
8 0 6 23 19 6 25 9? 15.85 4.80 8.6 -.0005 .001 .01 .616 19.3 55.6 .864 .002 -.801 -.061 -,2 -.2 -,.G01 • 2 .3 .235 -.0601 -.9 ,275 .666 .525 1.929 
0 3 6 25 99 6 27 13 10.72 4,97 4.1 -.9835 -.908 -.90 -.988 -15.0 35.8 -.303 -.960 -.968 -.900 -.2 -.2 -.900 -.2 -.2 .283 -.3331 -.9 .875 -.900 .625 -.905 
8 9 6 27 13 6 29 99 8.71 5.06 2.9 -.0005 .662 .01 ,667 -15.6 39.1 .664 .063 -.001 -.681 -.2 -.2 -.001 -.2 .2 .151 -.9000 -.9 .175 .666 .625 1.796 
8 0 6 2? 99 7 2 9 5.01 5.30 5.1 -.9000 -.900 .04 .634 15.3 54.8 .105 -.968 -,900 -.900 -.2 -.2 -.900. .3 .3- .226 -.8661 -.9 .275 .036 .625 1.228 
8 3 7 2 19 7 7 9 19.05 4.72 11.0 -.0885 .002 .87 .670 23.6 69.6 ,058 .817 .061 .002 -.2 .5 -.001 .8 .6 .793 -.0001 -.9 ,475 .051 .125 1.158 
0 8 7 7 9 7 It 10 9.55 5.02 4,9 -.0605 .062 .02 .944 15.2 39,6 ,015 .619 -,061 .831 _ 2 .3 -.001 .4 ,2 .151 -.6601 -.9 ,125 .609 .675 1.712 
6 0 7 11 10 7 12 10 5.13 5.29 3.8 -.6665 -.001 -.01 .011 -15.6 32.6 .005 .014 .801 .081 _ 2 -.2 -.861 -.2 -.2 .133 -.0001 -.9 .575 .061 .625 1.911 
8 0 7 12 10 7 15 9 5.37 5.27 4.5 -.6855 .001 .01 ,035 -15.8 26,6 ,004 -.001 ,601 .661 _ 2 ,2 -.661 .4 -.2 ,658 -.0001 -.9 ,656 .002 .658 1,415 
8 9 7 1 5 9 7 25 1 3 17.78 4.75 9.8 -.6665 .663 .11 ,643 22.6 66.8 .003 .033 .883 .992 -.2 .3 .662 .5 .7 .372 .0004 -.9 .625 .099 .675 1.228 
8 9 7 25 13 7 26 9 9.55 5.82 9.5 -.6605 -.861 .04 ,049 -15.5 45.8 .013 .835 .001 .662 -.2 .5 -.661 .7 .2 .155 .0601 -,9 ,874 .021 .125 1,538 
8 9 7 2 6 9 7 29 8 6.46 5.19 7.2 -.3885 -.301 .04 .351 -15.0 44.3 .006 .004 .301 .991 -.2 .4 -.381 .7 -.2 .128 .9636 -.9 3.388 .025 .186 1.379 
8 9 7 29 8 8 3 10 17,38 4.76 9.5 -.0065 -.081 ,03 .033 27.2 156.0 .838 .804 .061 .605 -.2 .2 ,861 .4 .6 .166 ,0601 -.9 .556 .622 .856 1,356 
0 0 8 3 10 3 9 12 2B.1S 4.55 13.8 -.3065 -.081 .05 .048 31.2 84.7 -.003 .011 -.001 -.001 -,2 .4 -,661 .6 1.1 ,275 -.6801 -.9 1.600 .035 ,166 1.235 
9 0 8 9 12 9 5 13 15.14 4,82 8.4 -.0885 .332 .85 .329 19.1 52.8 .887 .834 .834 .003 -.2 -.2 .961 .3 .7 .168 -.3801 -.9 .675 .946 ;025 1.233 
8 0 9 5 13 9 6 11 4.68 5.33 9.9 -.0005 -.001 .04 ,158 -15.6 31.8 .619 .569 -.081 -.001 _ 2 1.5 -.661 1.9 ,3 .693 -.0061 -.9 .049 .062 .251 1,678 
9 0 9 6 11 9 8 12 8.51 5.67 17.0 -.0005 .302 .15 .276 15.6 31.7 .839 .140 .002 .004 _ 2 1.8 .661 3.2 .9 ,133 -.0381 -.9 .448 .682 .452 1,691 
9 9 9 8 12 9 14 16 15.85 4.88 7.2 -.3885 .301 .01 ,028 20.1 41.4 .335 .305 .082 -.001 -.2 .2 -.081 .4 ,4 .221 -.3001 -.9 .353 .932 .353 1.374 
0 9 9 14 16 9 18 16 14.79 4,83 16.9 -.9060 -.906 .08 ,160 18.4 33.0 .037 -.908 -.960 -,966 -,2 1.4 -.960 2.4 ,7 .261 -.8031 -.9 .349 ,627 .351 1.127 
9 0 9 18 16 19 6 15 8.71 5.66 9.5 -.0665 .002 .65 ,120 -15.6 44,9 .130 .048 .062 ,002 - 9 ,6 -.001 1,2 .6 .146 .0603 -.9 .449 .027 .151 1.169 
8 3 13 6 15 13 9 11 6.17 5.21 10.2 -.9000 -.983 .34 ,113 -15.8 35,7 .055 -.983 -.900 -.908 -.2 .9 -.988 1.6 ,3 .166 .3305 -.9 .874 .006 .226 1.167 
0 0 10 9 11 10 17 15 10,72 4,97 16.5 -.6865 ,003 .18 ,230 17.4 44,5 .021 .028 .062 -.001 _ 2 1.6 -.001 3,0 .4 ,301 .0601 -.9 0.600 .839 .462 1.164 
0 0 18 17 15 18 21 9 7,24 5,14 13.2 -.0005 -.001 .66 .153 16.1 34,8 .014 .013 .001 -.601 -,2 1.2 -.001 2.3 ,3 ,186 -.0601 -.9 6.600 .014 .301 1.054 
3 3 13 21 9 13 22 10 7,41 5.13 9.4 -.3865 .381 .34 ,092 -15,8 31.6 .015 .003 -.031 -.001 -.2 .7 -.331 1.4 .2 .146 -.0881 -.9 .024 .613 .176 1.105 
0 8 10 22 18 16 26 11 6.92 5.16 7.9 -.0665 -.001 .83 ,076 -15.6 16.6 .009 .007 -.001 -.001 _ 2 .5 -.001 1.1 -.2 .164 -.0061 -.9 0.300 .611 ,125 1.164 
9 0 16 26 11 18 31 16 6.31 5.28 5.8 -,8685 ,863 .02 ,044 -15.0 35.3 .012 .013 -,001 -.081 _ 2 ,3 ,001 .8 »t2 .177 .6061 -.9 .025 ,659 .875 .989 
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(VALUES ARE EXPRESSED IN HE PER LITRE) 

PERIOD EXCESS SEA 
EVENT HO DY HR HO DY HR H+ PH CONE CD CU CA++ HG++ S.ACID T.ACID NH4+ FE PB HN K+ NA* ZN CL- S04- N03- AS CATCH S04 CA S04 

6 9 19 31 19 11 2 18 3.89 5.42 5.3 -.0605 -.861 .61 .658 -15.0 14.7 .685 .041 .661 .001 -.2 .3 -.051 .8 • 2 .084 .6661 -.9 .025 6.666 .075 .966 
0 0 11 2 18 11 4 9 4.27 5.37 7.9 -.0005 .661 .62 .896 -15.0 21.5 -.003 .001 -.661 -.001 -.2 .8 -.001 1.4 -.2 .666 -.6661 -.9 0.066 6.666 .261 1.187 
3 9 11 4 9 11 6 8 8.51 5.97 44.0 -.0065 .602 .23 .649 -15.8 48,7 ,996 ,912 .082 .981 -.2 5.8 .662 10.9 1.5 ,115 .8002 -.9 .044 .313 1.436 .963 
0 9 11 6 8 11 7 16 5.59 5.26 4.8 -.0605 -.061 .61 ,047 -15.6 39.4 -,093 -.001 -.861 -.001 -.2 .5 -.001 .9 -.2 -.669 .0661 -.9 0.008 6.666 .125 1,244 
0 0 11 7 16 11 12 16 5.37 5.27 24.6 -.8005 -.001 .13 ,358 -15.8 42,1 -.003 ,006 .807 -.001 -.2 3.1 .001 5.5 ,4 -.669 .0061 -.9 0.066 .812 .778 1.689 
9 9 11 12 16 11 15 12 8.51 5.07 21.4 -.0065 .801 .11 .310 -15.8 48.5 .998 .004 .881 -.381 -.2 2.7 .301 4.3 .4 .133 -.5551 -.9 3.863 .667 .678 1.697 
0 9 11 15 12 11 17 16 6.46 5.19 5.5 -.0005 .063 .01 ,050 -15.8 31.3 -.093 .060 .001 .002 -.2 .3 -.001 .8 -.2 .662 -.0061 -.9 .625 6,600 ,875 1.543 
9 0 11 17 16 11 20 18 5.89 5.23 3,9 -.8865 -.001 .01 .022 -15.6 41,6 .093 .008 -.661 .882 _2 .3 -.001 .4 -.2 .671 -.6861 -.9 .625 6.666 .875 1.652 
9 9 11 29 18 It 24 16 10.72 4.97 29.7 -.0005 .881 .10 .266 -15.8 52.7 .004 ,868 .004 -.001 -.2 2.2 .002 4.0 .3 .425 -.0061 -.9 8.668 .016 .552 1.077 
0 0 11 24 16 11 27 16 8.32 5.98 25.1 -.6665 .001 .12 .350 -15.6 56.6 .994 .064 .002 -.001 -.2 3.1 -.061 5.3 .6 .177 -.0061 -.9 8.666 .602 .778 1.696 

AVERAGES 6.95 5.26 11.9 -.0063 -.062 -,09 -.173 -9.6 37.2 -.047 -.614 -.002 -.002 -.1 -1.14 -.601 -2.03 -.53 -.185 -.8661 -.9 .276 .044 .286 1,236 
(5.16) 

I 

> 
REMARKS : (1) UNKNOWN START OR END TIMES ARE DESIGNATED BY 99, (2) HYDROGEN ION VALUES <H+) ARE COHPUTED FROM THE MEASURED PH. THE AVERAGE PH IS AN ^ 

ARITHMETIC AVERAGE WHILE THE NUMBER IN PARENTHESES IS THE AVERAGE PH COHPUTED FROH THE H+ VALUES. (3) CONDUCTANCE IS EXPRESSED IN HICRO-
SIEHENS/CH., STRONG ACID, TOTAL ACID 4 H+ ARE EXPRESSED IN HICRO EQUIVALENTS/LITRE. (4) CD, CU, FE, PB, MN 4 ZN ARE EXTRACTABLE AHOUNTS. 1 

(5) HINUS SIGNS FLAG VALUES THAT ARE BELOW DETECTION LIMITS. WHEN THE AVERAGES ARE COMPUTED, 1/2 THE DETECTION LIHIT IS USED AND THE 
AVERAGE VALUE IS AGAIN FLAGGED WITH A HINUS SIGN. (6) MISSING DATA ARE DESIGNATED BY -.9, (7) THE CATCH AMOUNTS ARE CALCULATED FROM THE 
SAMPLE VOLUME AND ARE EXPRESSED IN MILLIMETRES OF RAINFALL, WITH A FULL SAMPLER BEING APPROX. 34 MM. (8) THE ION BALANCE (+/-) IS COMPUTED 
FROM THE SUM Or H+, CA++, MG++, NH4+, K+ 4 NA+ DIVIDED BY THE SUM OF CL-, S04-- 4 N03-, VALUES BELOW THE DETECTION LIHIT3 ARE HANDLED AS ABOVE. 

t.. - i. . 

V 

j: 
t 



LOWER MAINLAND ACID RAIN STUDY 

PORT RENFREW , B.C. 
HHHHUIHira iHl 

FEB 83-JUN S4 
(VALUES ARE EXPRESSED IN HG PER LITRE) 

PERIOD 
EVENT HO DY HR HO DY HR *• PH CON! CD 

25 8 2 11 8 2 11 8 3.89 5.41 8.0 -.0805 
26 0 2 11 9 2 12 12 3.3? 5.47 7.1 -.0005 
27 6 2 16 17 2 17 8 3.31 5,48 2.9 -.0005 
28 .8 2 22 17 2 23 8 3.47 5.46 2.5 -.3335 
29 8 3 5 16 3 7 9 6.61 5.18 16.1 -.0005 
38 1 3 8 18 3 8 16 3.30 5.42 3.5 -.0005 
31 8 3 8 16 3 9 9 4.57 5.34 5.9 -.3005 
8 8 3 11 16 3 12 14 14.45 4.84 9.9 -.9006 

32 0 3 26 12 3 23 18 7.24 5.14 11.3 -.0805 
33 3 3 29 18 3 38 18 2.57 3.5? 21.3 -.3885 
34 8 6 9 9 6 11 17 7,59 5.12 11.4 -.8605 
36 8 6 16 16 6 17 17 .43 6.37 12.8 -.6605 
38 0 10 18 7 18 26 8 9.12 5.04 3.1 -.8665 
39 0 10 21 8 18 25 8 8.13 5.69 7.1 -.0005 
41 0 10 31 18 11 1 21 7.24 5.14 5.3 -.6665 
41 0 11 1 21 11 2 9 4.17 5.38 7.3 -.0085 
41 Oi l 2 9 11 2 21 3.82 5.52 4.0 -.0865 
41 0 11 2 21 11 3 9 4.68 5.33 3.5 -.9668 
42 3 11 5 16 11 7 18 3.02 5.52 27.7 -.3005 
44 0 12 7 13 12 8 24 9.33 5.03 22,8 -.0665 
44 8 12 9 0 12 11 18 5.25 5.28 30.1 -.0665 
45 3 1 4 9 1 5 9 5,31 5.30 3.8 -.3665 
47 0 2 8 15 2 9 9 5.75 5.24 13.1 -,?000 
48 0 2 17 9 2 20 17 ,91 5.04 11.9 -.9866 
49 3 2 23 9 2 24 9 11.22 4.95 5.7 -.9003 
51 8 2 23 18 2 29 23 2,84 5.69 5.2 -.6005 
52 0 3 16 9 3 19 23 2.34 5.63 25.7 -.6616 
55 3 5 18 3 5 22 16 6.61 3.18 9.7 -.8818 
56 0 6 27 16 6 29 16 8,71 5.86 6.6 -.0010 

AVERAGES 5.44 5.35 10.9 -.0003 
(5.26) 

CU CA++ HG++ S.ACID T.ACID NH4+ FE 

-.081 .83 .110 -15.8 33.2 .613 .081 
.663 .83 ,084 -15.6 43.8 .616 .884 
.882 .65 .017 -15.8 22.8 ,669 ,647 

-.311 .61 .006 -15.8 33.6 ,804 .373 
.664 .65 .110 -15.6 31.4 .696 .665 
.862 -.61 -.005 -15,6 38.4 ,008 .881 
,811 .62 .358 -15.8 25.2 .006 .631 

-.986 .83 ,058 19.6 72.8 .006 -.966 
.862 .85 .130 -15.6 65.2 .812 .362 
.002 .19 .333 15.6 48.8 .022 .887 
.681 .85 .140 -15.6 31.4 -.663 .867 
.661 .84 ,358 -15.8 60.7 .831 .814 
,604 .66 ,070 16.4 33.6 .868 .643 

-.001 .82 .848 -15.6 33.6 .819 .186 
-.801 .61 .036 -15.6 43.2 ,815 .896 
-.001 .31 .876 -15.0 16.9 .017 .625 
.802 .61 ,634 -15.8 17.4 .669 .837 

-.980 .63 .689 -15.0 29,6 .821 -.960 
,303 .15 ,440 -15.3 24.4 -.383 .813 
,883 .11 .306 -15.0 26.7 ,312 .882 

-.661 .15 ,458 -15.6 48.5 .314 .662 
.802 .82 .822 -15.8 37.0 .338 .009 

-.980 .69 .168 -15.8 35.8 .828 -.966 
-.906 .16 .126 -15.6 37,2 .812 -.900 
-.900 .62 .623 13.3 53.4 .343 -.900 
,803 .13 .651 -15.8 28.6 -.003 -.061 
.663 ,11 .886 18.4 78.7 .105 .004 
.001 .10 .398 -15.6 44.3 ,835 .631 
.669 -.96 -.986 -15.6 55.1 -.003 .015 

-.062 -.66 -.114 -9.2 38.8 -.019 -.622 

PB HN K+ NA+ ZN CL- S04-

-.001 -.001 -.2 .9 .861 1.6 -,2 
-.061 -.001 -.2 .7 .002 1.2 -.2 
-.661 .002 -.2 .2 .set .2 _t2 
-.801 .182 -.2 -.2 -.001 -.2 .4 
.863 -.001 -.2 ,9 .003 1.4 .4 

-.661 -.801 -.2 • 2 -.001 -.2 -.2 
-.611 -.381 -.2 .5 .066 .7 -.2 
-.966 -.900 -.2 ,4 -.900 .9 .3 
.002 -.801 -.2 1.1 .003 1.9 .3 

-.331 .081 -.2 2.6 -.001 • 4,7 ,5 
-.001 -.001 -.2 1.1 -.001 1.9 ,2 
,081 .004 -.2 .4 .001 .7 .5 
.002 -.001 -.2 .4 .003 .9 .2 

-.001 .002 -.2 .5 .001 .8 .2 
-.001 .002 .3 -.001 .6 .2 

.301 .331 -.2 .6 -.381 1.2 -.2 
-.001 ,001 -.2 2 ,001 .6 -.2 
-.903 -.906 -.2 .6 -.900 1.4 _t2 
-.381 -.861 -.2 3.8 ,031 6.7 .6 
.881 -.601 -.2 2.6 .002 4.8 .5 
.001 -.601 .2 3.9 ,001 7.0 .7 
.331 -.001 -.2 .2 .001 .4 -.2 

-.900 -.900 - t2 1.3 -.900 2.3 -.2 
-.988 -.906 .5 1.4 -.900 2.4 .2 
-.908 -.981 -.2 -.2 -.900 .3 .2 
-.801 -.001 _(2 .5 .088 ,6 2 
-.001 -.010 _t2 3.1 .004 5.5 ,6 

.011 -.011 -.2 .8 .002 1.3 .3 

.002 -.010 -.2 - (2 .003 .5 .2 

-.001 -.002 -.1 -1.01 -.002 -1.82 -.27 

EXCESS SEA 
N03- AS CATCH S04 CA S04 +/-

.124 -.0001 34.2 6.666 8.800 .226 1.155 

.084 -.0001 34.0 0.066 .003 .176 1.217 

.123 -.0001 34.3 .658 .042 .650 1.963 

.080 -.3331 34.1 .375 .386 .625 .932 
,797 .0001 26.3 .174 .016 .226 1.669 
,048 -.8301 29,8 .675 .001 .025 2.692 
.388 -.0011 34.3 3.381 .381 .125 1.513 
.585 -.9066 11.6 .211 .015 .106 1,831 
.106 -.0001 26.3 .624 .888 .276 1.162 
,151 .8331 23.6 3.300 .391 .653 1.873 
,089 -.0061 26.3 8.868 ,868 .276 1.218 
.673 -.8661 21.4 .400 ,825 .100 .764 
.257 -.6661 26.9 .166 ,045 .100 1.136 
.226 -.8001 34.2 .074 .661 .125 1.265 
.159 -.0001 24,3 .125 0.008 .075 1.148 
.133 -.0001 18.6 0.033 0.308 .151 1.064 
.062 -.0061 34.2 .050 .682 .050 ,903 
.146 -.0001 12.8 0.000 .607 .151 .986 
.318 -.0001 34.5 8.331 .386 .954 1.064 
.234 -.0061 34.2 0.000 .011 .653 1.045 
.162 -.8661 34.2 6.666 .662 .979 1.054 
.163 -.3301 34.2 .056 .012 .051 1.214 
•270 -.9666 7,5 8.600 .641 .326 1.179 
.195 -.9086 9.4 8.668 .847 .351 1.202 
.496 -.8861 11.3 .175 .616 .625 1.127 
.204 -.6661 17.1 .674 .111 .125 1.522 
,128 -.6861 34,2 8.666 6.666 .778 .929 
.235 .0811 34.2 .399 .373 .211 1.248 
.136 .6662 22.6 .175 -.986 .825 -.906 

.208 -.0001 25.6 .677 .821 .254 1.186 
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FEB 33-JUN 84 
(VALUES ARE EXPRESSED IN HG PER LITRE) 
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PERIOD EXCESS SEA 
EVENT HO DY HR HO DY HR H+ PH COND CD CU CA++ HG++ S.ACID T.ACID NH4+ FE PB HN K+ NA+ ZN CL- S04- N03- AS CATCH S04 CA S04 +/-

23 0 2 10 8 2 11 8 19.56 4.71 37.1 -.9686 -.960 .16 .495 22.0 42.7 .689 -.900 -.966 -.966 -.2 4.6 -,986 7.1 1.9 .531 .0006 12.1 .396 ,888 1.664 .986 
26 6 2 11 ? 2 14 8 9.77 5.81 9.3 -.9600 -.966 .03 .079 -15.0 39.1 .636 -.906 -.968 -.965 ,7 -,968 1.2 .4 .319 .0662 15.6 .224 .803 .176 1.108 
27 3 2 16 16 2 17 16 12.02 4.92 28.2 -.9888 -.988 .13 .378 19.1 49.2 ,364 -.988 -.968 -.958 .2 4.1 -.908 5.3 1,2 .345 .0663 17,2 ,171 6.666 1.829 i.292 
3D 0 3 8 10 3 9 8 11.75 4.93 28.6 -.9086 -.966 .18 .268 -15.0 39.1 .831 -.956 -.960 -.968 -.2 2.1 -.966 3.9 .9 .341 .6364 12,5 .373 .020 .527 .996 
31 0 3 11 17 3 14 8 6.92 5.16 9.7 -.8665 .005 ,65 .180 -15.0 55.2 .862 .386 .664 -.681 -.2 .9 .662 1.5 .3 .182 .0001 24.9 .674 .616 .226 1.219 
32 0 3 26 8 3 28 8 .58 6.33 14.6 -.9888 -.968 .87 .188 -15.3 52.6 1.222 -.988 -.900 -.988 .4 .3 -.988 1.5 .4 .669 -.9005 12.0 .199 .848 .211 2.035 
33 9 3 29 10 3 30 10 9.77 5.01 17.1 -.9600 -.906 .18 .233 -15.0 46.8 .615 -.986 -.968 -.966 .2 1.8 -.966 3.4 ' .9 .292 -.9006 9.8 .448 .112 .452 1.022 
34 8 6 9 9 6 10 10 9.77 5.01 -.9 -.9866 -.906 -.96 -,986 -.9 -.9 .134 -.966 -.905 -.968 -.9 -.9 -.988 ' -.9 1.174 -.9000 1.5 -.966 -.968 -.966 -.906 
33 3 6 13 16 6 15 11 7.41 5.13 6.9 -.9868 -.900 -.96 -.985 -.9 -.9 .135 -.968 -.968 -.988 -.2 .2 -.963 .2 .6 .682 -.9885 4.8 .550 -.986 .630 S9B0 
36 8 6 16 IB 6 17 18 33.11 4.48 13.9 -.9668 -.906 .65 ,014 35.7 58.9 .681 -.906 -.966 -.988 -.2 _t2 -.966 .2 .8 1.196 -.9000 10,9 .775 .646 .625 1.158 
37 8 9 9 4 9 12 9 23.18 4.55 22.5 .6666 ,003 .89 .160 33.4 65.7 .867 .868 ,865 .864 -.2 1.1 .884 2.1 1,3 ,780 .0005 16.7 1.024 .648 .276 1.611 
38 3 18 18 16 13 28 9 1.07 5.97 4.9 -.8385 .819 .16 .631 -15.0 35.8 .323 .833 .653 .366 -.2 .3 .828 .2 .4 .279 .0081 9.9 ,275 .141 .125 2.014 
3? 8 IB 21 12 10 24 8 10.00 5.00 3.6 .6869 ,009 .12 ,070 -15.0 44.6 ,567 ,886 ,562 .008 _ g ,3 .569 .7 .4 .438 -.0061 8.2 .325 .189 ,675 1.169 
40 8 18 31 16 11 2 12 10.96 4.96 18.2 -.9800 -.966 .17 ,266 -15.0 37.2 .129 -.986 -.966 -.966 -.2 1.6 -,966 3.1 .9 .478 .6662 6.8 .498 .169 .482 1.012 
41 3 11 2 12 11 3 10 6.46 5.19 16.9 -.0005 .081 .11 .133 -15.0 35.8 .328 .631 .631 .682 -.2 ,9 .681 1.9 .2 .306 .0002 21.6 3.688 .876 .226 1.051 
43 0 11 15 18 11 16 11 3.72 5.43 12.6 -.0005 .616 .87 .146 -15.0 51.7 .084 .606 .862 -.601 -.2 1,2 .012 2.3 .2 .266 -.6661 15.6 0.500 .624 .301 1.066 
44 8 12 7 13 12 9 9 1.35 5.37 9.9 .0029 ,604 .37 .690 -15.6 31.6 .112 .021 .063 -.661 -.2 ,6 ,689 1.3 t2 .598 ,6061 17,1 .049 ,347 .151 1.236 
45 0 1 4 9 1 5 9 5.62 5.25 18,7 -.9080 -,988 -.90 -.900 -15.0 33.6 .386 -.983 -.988 -.906 -.2 .3 -.955 .4 -.2 .651 -.9388 2.2 .025 -.938 .075 -.908 
46 3 1 23 9 1 25 9 3.02 5,52 4.8 ,0011 .668 .63 .625 -15.6 47.6 .366 .815 .664 -.661 - (2 ,3 ,616 .4 -.2 .230 -.6661 12.0 ,025 ,839 .075 1.572 
47 3 2 8 16 2 9 9 3.71 5.36 7.2 -.9888 -.988 .67 ,021 16.4 39.3 .133 -.983 -.988 -.988 -.2 .2 -.988 .5 .2 .385 -.9388 6.4 .153 .862 .050 1.262 
48 8 2 17 16 2 26 12 7.68 5.15 16.7 ,0020 .007 .18 ,687 -15.6 48.2 .165 .260 .663 .615 - t2 ,8 .385 1.4 .5 ,443 -.6661 17.1 ,299 .078 .201 1.152 
4? 6 2 23 11 2 24 9 27.54 4.56 16.9 -.9000 -.906 .15 ,682 36.8 61.1 .127 -.900 -.968 -.986 _f2 .7 -.986 -.9 .8 1.373 .6865 6.0 .624 .673 .176 -.988 
50 3 2 27 13 2 28 15 16.98 4.77 23.4 -,9333 -.988 .53 .250 24.5 63.5 .232 -.906 -.968 -.988 .2 2.8 -.988 3.8 2.4 1.462 -.9800 3,2 1,697 .424 .753 1,278 
52 8 3 16 9 3 28 9 21.38 4,67 26.3 ,0668 .006 .69 .075 39,2 73.9 .210 ,041 .666 ,082 -.2 .7 .386 1.3 1.7 1.395 .6605 21,7 1.524 .063 .176 .311 
53 3 3 22 13 3 23 9 -.96 -.98 8.4 -.9888 -.980 .16 .081 -.9 -.9 .089 -.900 -.968 -.968 .2 .5 -,933 .7 .6 ,735 -.9000 3.9 .475 .381 .125 -.968 
54 3 4 6 16 4 16 16 26.92 4,57 46.5 -.9686 -.900 -.96 -,900 29,5 35.5 .559 -.988 -.908 -.980 -.2 4.6 -.936 3.4 2.6 1.063 -.9068 6.4 1.445 -.966 1,155 -.986 
55 3 5 18 11 5 23 13 26.92 4.57 16.8 -.9338 -.906 -.98 -.906 32.5 74.6 .154 -.988 -.968 -.983 -.2 ,4 -.933 .7 1.1 1.395 -.9000 12.4 1.033 -,903 .186 -.966 
56 3 6 27 16 6 29 18 19.56 4.71 8.7 -.6618 .689 .49 .010 21.7 64.7 .037 .668 .005 -.010 __2 -.2 .007 -.2 .4 .624 ,6863 16.4 ,375 .486 .625 2.533 

AVERAGES 12.81 5.85 15.9 -.8339 .007 .15 ,135 -16.4 56.3 .126 .851 .663 -.664 -.1 -1.26 .868 -2.03 -.86 .665 -.0663 11.4 .531 .164 .300 1.285 
(4.39) 

r o 
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LOWER MAINLAND ACID RAIN STUDY 

SALTSPRING I. , B.C. 

DEC 82-MAR 84 
(VALUES ARE EXPRESSED IN NG PER LITRE) 

PERIOD EXCESS SEA 
EVENT NO DY HR HO DY HR H+ PH COND CD CU CA++ HG++ S.ACID T.ACID NH4+ FE PB MN K+ NA+ ZN CL- S04- N03- AS CATCH SD4 CA S04 +/-

o 8 0 12 14 13 12 15 9 11.22 4.95 19,4 -.8865 .863 .67 .238 15.5 42.6 .621 .805 .661 .881 -.2 2.2 .682 3.7 .5 .436 -.9666 -.9 6.666 0.086 .552 1.093 
22 9 12 15 16 12 16 8 6.92 5.16 12,1 -.8865 .802 .68 .146 -15.8 32.4 .831 .003 .661 -.001 -.2 1.4 -.861 2.3 .2 .213 -.9566 -.9 6.666 .627 .351 1.269 
23 8 12 28 21 12 23 11 12.88 4.89 12,1 -.9686 -.960 .68 .140 15.5 37.5 .846 -.966 -.968 -.966 -.2 1.2 -.988 2.6 .5 .483 -.9688 15.4 .199 .834 .361 1.144 

-j 24 8 1 7 11 1 8 9 3.89 5.41 2.8 -,6885 .682 .81 .615 -15.6 26.5 .612 ,003 .682 -.061 -.2 -.2 .882 t2 -.2 .142 -.9566 20.9 .875 .686 .825 1.313 
25 8 2 10 10 2 11 9 16.98 4.77 17,7 -.6665 -.001 .69 .996 22.3 43,5 .824 .682 .861 -.081 -.2 ,8 .662 1.4 .6 .567 .6665 34.3 .399 .666 .281 1.113 
26 3 2 11 9 2 12 9 12.38 4.89 9.4 -.6385 .802 .62 .059 21,9 43.1 .612 .063 -.061 -.001 " 2 .5 .861 .8 .5 .456 .6664 15.0 .375 ,661 .125 1.084 
27 0 2 16 18 2 17 10 15.85 4.30 11.8 -.6665 .863 .64 .160 26.8 43.3 .813 .635 -.861 -.661 -.2 .9 .68? 1.4 '.8 .438 .6666 26.5 .574 .686 .226 1.084 
28 8 2 22 16 2 23 13 14.45 4.84 7.4 -.9386 -.900 .63 .027 19.9 52.1 .821 -.960 -.968 -.900 -.2 .2 -.968 .4 .7 .518 .6864 16.2 .656 .822 .658 .894 
39 0 3 8 18 3 9 8 13.47 4.98 11,6 -.6665 ,661 .84 .100 -15.0 46.8 .312 .666 .002 -.661 -.2 ,8 .802 1.4 .4 .239 .6684 24.6 .199 .616 .281 1.136 
31 8 3 11 22 3 13 15 13.18 4.88 11.7 -.9666 -.900 .69 .054 19.6 73.8 .129 -.908 -.986 -.900 -.2 .5 -.965 .8 .5 .474 -.9600 13.4 ,375 .571 ,125 1.319 
32 8 3 26 12 3 23 12 8.71 5.06 17.5 -.9666 -.909 .18 .250 -15.0 -.9 .337 -.966 -.906 -.900 ,8 1,5 -.966 3.1 1.4 .635 -.9000 7.3 1.624 .123 ,377 1.076 
33 3 3 29 13 3 33 13 13.23 4.99 11.5 -.9808 -.999 .11 .138 17.2 72.9 -.833 -.988 -.963 -.900 -.2 .9 -.968 1.8 .4 .297 .0865 13.5 ,174 .576- .226 1.068 
34 0 6 9 IB 6 12 17 5.37 5.27 6.6 -.9668 -.900 .26 .110 -15.0 92.8 .838 -.960 -.986 -.900 ,5 .5 -.966 .6 .5 .438 -.9000 5.4 .375 .241 ,125 1.849 
36 8 6 16 10 6 17 11 22.39 4.65 8.5 -.9666 -.999 .83 .010 23.3 63.0 .841 -.900 -.908 -.900 -.2 -.2 -.965 - t2 .4 .856 .0001 15.1 ,375 .626 .625 1.363 
37 3 9 13 6 9 12 18 11.48 4.94 13.3 -.9888 -.909 -.98 -.908 16.9 49.3 .216 -.908 -.938 -.900 -.2 .5 -.985 .9 1.3 .647 -.9008 7.2 1.174 -.988 .125 -.900 
33 8 16 18 17 18 21 8 18.26 4.74 14,3 -.9660 -.900 .15 .038 21.5 36.8 .167 -,900 -.966 -.906 -.2 .4 -.965 .6 1.4 1.635 .00G8 6.3 1.300 .135 .166 .913 
3? 6 18 21 12 16 24 17 16.47 4.98 5.2 -.8005 .904 .85 ,016 -15.0 40,2 .848 .013 .081 .001 -.2 - (2 .565 2 .2 ,323 -.0001 13.3 .175 .646 .625 1.559 
43 3 18 31 21 It 2 17 16.66 4.78 13.8 -.0665 .001 .84 ,996 19,4 47.3 .872 .086 ,661 .831 -.2 ,7 .662 1.5 .4 .461 .3306 15.5 .224 .613 .176 1.393 
41 8 11 2 17 11 3 19 8.91 5.05 6.9 -.8665 .003 .62 .633 -15,0 38.7 .332 .821 .003 .661 -.2 ,2 .668 .6 t2 .463 ,0867 34.2 .150 .612 .656 .938 
42 6 11 5 9 11 7 17 10.72 4,97 23.7 -.6005 .005 .14 ,310 -15,0 41.7 .337 .618 ,663 .681 -.2 2.6 .011 4.9 ,6 .236 .0001 18.2 0.000 .641 .653 1.642 
43 3 11 15 18 11 16 17 11.22 4.95 9.5 -.8865 .862 .33 .065 -15.0 44.3 .319 .087 .861 -.861 -.2 .5 ,008 1.0 -.2 .399 .3004 17.1 8.063 .811 .125 1.182 

•Sr 44 3 12 3 7 12 9 9 23.44 4.63 21.1 -.9006 -.900 .10 ,210 21.2 53.9 .662 -.986 -.966 -.968 -.2 1.9 -.900 3.4 .9 1.841 -.9000 5.6 .423 .628 .477 1.622 
45 8 1 4 9 1 5 16 4.57 5.34 3.4 -.9660 -,900 .08 ,024 -15.0 42.4 .613 -.966 -.986 -.966 -.2 ~t2 -.900 t2 -.2 .354 -.9000 4.3 .575 ,876 .825 1.352 
46 3 1 23 13 1 25 13 4.68 5.33 3.5 -.3885 .883 .03 ,012 -15.3 56,5 .831 ,019 ,302 .833 -.2 -.2 .665 -.2 .2 .198 -.8381 18.9 .175 .826 .525 1.571 
47 8 2 8 16 2 9 11 6.46 5.19 5.2 -.9668 -.900 .05 ,007 -15.8 39.0 .848 -.966 -.988 -.968 -.2 -.2 -.900 .2 .2 .275 -.9000 7.3 .175 .846 .625 1.341 
49 8 2 23 12 2 24 8 25.12 4.60 16.6 -.G665 ,882 .06 ,100 25.1 61.4 .196 .067 .062 -.381 -.2 .9 .863 1.5 1.1 ,831 .8602 13.1 .874 .626 .226 1.115 

- 53 3 2 27 9 2 28 13 18.72 4.97 11.6 -.9888 -.989 .27 ,033 -15.8 54,9 .144 -,960 -.938 -.988 -.2 .6 -.965 .9 1.0 .487 .6033 7.4 .349 .247 .151 1,252 
w 51 8 2 23 13 3 1 14 13.49 4,87 17.3 -.9666 -.900 .35 ,170 22.5 74.8 .118 -.968 -.968 -.966 .2 1.2 -.966 1.9 1.6 1.329 -.9006 3.2 .699 .364 .361 1.135 

52 8 3 16 10 3 28 14 22.91 4,64 15.9 -.0618 ,995 .20 .080 28.9 82.1 .165 ,025 ,665 -.618 -.2 .5 .669 .8 1.3 .886 .3003 34.2 1.174 .181 .125 1,141 
53 3 3 22 11 3 23 16 .81 6.09 6.7 -.9638 -.990 -.98 -.908 -15.3 65.9 -.333 -.988 -.966 -.986 -.2 -.2 -.968 ,3 .3 .889 -.9333 5.8 .275 -.985 .025 .̂968 
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LOWER MAINLAND ACID RAIN STUDY 

SALTSPRINS I. , B.C. 

******W*«*********i 
APR 84-HAY 84 

(VALUES ARE EXPRESSED IN KG PER LITRE) 
PERIOD EXCESS SEA @ 

EVENT HO DY HR HO DY HR Ht PH COND CD CU CAtt HGtt S.ACID T.ACID NH4t FE PB HN K+ NA+ ZN CL- S04- N03- AS CATCH S04 CA S04 +/-

54 6 4 7 9 4 16 10 
55 6 5 18 9 5 20 12 

6.17 5.21 
30.20 4.52 

31.4 -.0616 
18.2 -.0010 

,066 
.065 

-.96 
.19 

-.966 
.050 

25.0 147.0 
37.0 83.8 

.347 

.232 
,020 
.086 

.004 

.004 
-.010 
-.616 

.5 
-.2 

3.3 
-.2 

.867 

.666 
5.8 

.3 
1.8 
1.1 

.385 
1.661 

.6665 

.6666 
16.7 
12.6 

.972 
1.675 

-.968 
.186 

.828 

.625 
-.966 
1.893 

G 

AVERAGES 12.55 4.98 12.4 -.0003 -.063 .18 .095 -15.6 55.4 -.074 .016 -.002 -.002 -.1 -.80 -.684 -1,41 -.65 .526 -.6664 14.6 .456 .672 .268 1.189 
(4.96) 

REMARKS : (1) UNKNOWN START OR END TIHES ARE DESIGNATED BY 99. (2) HYDROGEN ION VALUES (H+i ARE COHPUTED FROH THE MEASURED PH. THE AVERAGE PH IS AN 
ARITHMETIC AVERAGE WHILE THE NUMBER IN PARENTHESES IS THE AVERAGE PH COHPUTED FROH THE H+ VALUES. (3) CONDUCTANCE IS EXPRESSED IN M1CR0-
SIEHENS/CH., STRONG ACID, TOTAL ACID 4 H+ ARE EXPRESSED IN MICRO EQUIVALENTS/LITRE. (4) CD, CU, FE, PB, MN 4 ZN ARE EXTRACTABLE AMOUNTS. 
(5) HINUS SIGNS FLAG VALUES THAT ARE BELOW DETECTION LIMITS. WHEN THE AVERAGES ARE COHPUTED, 1/2 THE DETECTION LIMIT IS USED AND THE 
AVERAGE VALUE IS AGAIN FLAGGED WITH A MINUS SIGN. (6) MISSING DATA ARE DESIGNATED BY -.9. (7) THE CATCH AMOUNTS ARE CALCULATED FROH THE 
SAHPLE VOLUHE AND ARE EXPRESSED IN MILLIMETRES OF RAINFALL, WITH A FULL SAMPLER BEING APPROX. 34 MM. (8) THE ION BALANCE (+/-> IS COHPUTED 
FROH THE SUM OF Ht, CAtt, HGtt, NH4t, Kt 4 NAt DIVIDED BY THE SUM OF CL-, S04- 4 N03-, VALUES BELOW THE DETECTION LIMITS ARE HANDLED AS ABOVE. 
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LOVER MAINLAND ACID RAIN STUDY 

SOOKE , B.C. 
WiM»**«***M****** 

FEB 33-XUN 34 
(VALUES ARE EXPRESSED IN HG PER LITRE) 

PERIOD EXCESS SEA 
EVENT HO DY HR HO DY HR H+ PH CONI CD CU CA++ HG++ S.ACID T.ACID NH4+ FE PB HN K+ NA* ZN CL- S04- N03- AS CATCH S04 CA S04 +/-

2S 8 2 10 9 2 11 9 8.13 5.09 12.1 -.0005 .685 .83 .365 -15.0 22.2 .814 .603 -.861 -.001 -.2 .6 .002 1.6 .2 .182 -.0081 16.1 .049 .667 .151 1.258 
26 8 2 11 12 2 12 9 3.55 5.45 2.3 -.0885 .861 -.98 • -.938 -15.0 38.3 .813 .002 .601 -.001 -.2 -.2 -.001 .2 -.2 ,697 -.8001 28.7 .075 -.966 .925 -.?00 
27 0 2 16 21 2 17 14 7.24 5.14 10.6 -.9388 -.980 .04 ,883 -15.0 39.7 .012 -,?80 -.980 -.908 -.2 .8 -.908 1.6 .2 .164 -.0001 18.3 9.999 .813 .at 1,941 
28 8 2 22 19 2 23 18 12.59 4.90 8.3 -.9300 -.966 .85 .643 -.9 -.9 .022 -.900 -.966 -.980 -.2 ,5 -.900 .8 .3 .238 .0062 7.3 .175 .631 .125 1.329 
29 0 3 5 18 3 7 19 2.14 5.67 12.2 -.9386 -.968 -.90 -.980 -.9 -.9 -.900 -.900 -.906 -.966 -.2 .5 -.906 .8 .7 -.960 .6681 3.3 ,575 -.966 .125 -,?99 
31 3 3 8 9 3 9 9 9.33 5.83 8.3 -.9388 -.983 .02 .357 -15.0 45.3 .028 -.988 -.966 -.983 -.2 .3 -.980 .8 .2 ,124 -.9888 16.3 .974 .091 .125 1.423 
31 0 3 11 19 3 13 14 9.33 5.03 9.9 -.9666 -.966 .09 .893 -15.0 63.0 .018 -.900 -.986 -.966 _t2 .6 -.906 1.2 .3 .226 -.9606 7.4 .149 .867 .151 1.16? 
32 0 3 26 12 3 23 9 5.25 5,28 13.3 -.9660 -.966 -.90 -.960 -.9 -.9 .085 -.980 -.960 -.966 -.2 1.6 -.988. 2.1 .8 .046 -.9666 3.3 .398 -.996 .492 -.?00 
33 8 3 2? 9 3 30 9 3.31 3.48 12.6 -.9668 -.960 .15 ,180 -15.3 34.3 .385 -.900 -.900 -.988 -.2 1.4 -.908 2.4 .3 .137 -.3881 18.8 9.333 ,897 .351 1.173 
34 1 6 9 9 6 10 9 4.37 5.36 7.8 -.9000 -.966 -.90 -.900 -.9 -.9 -.063 -.900 -.900 -.986 -.2 .7 -.986 1.8 .3 .226 -.9600 3.2 .124 -.990 .176 -,?00 
36 0 6 16 9 6 19 15 19.50 4.71 9.8 -.0665 .862 .05 ,037 23.3 66.9 .660 .016 .003 .961 -.2 .2 -.001 ,4 .4 ,691 .8602 28,3 .359 ,942 .959 1.238 
37 0 9 9 22 9 12 8 10.96 4.96 8.3 -.0005 .663 .03 .338 17.6 46.2 ,626 .318 .063 .861 -.2 .2 -.001 .5 .2 .354 -.3831 20.2 .158 .322 .050 1.189 
38 0 10 18 12 18 20 8 5.13 5.29 5.3 -,9800 -.900 .84 .024 15.0 25.7 .013 -.908 -.900 -.900 -.2 -.2 -.980 .3 .2 ,177 -.0001 11.7 .175 ,935 .025 1.081 
39 0 10 21 10 18 24 8 8.13 5.09 8.6 -.0005 .806 .84 .089 -15.0 23.8 .023 .666 .002 .011 .8 .662 1.3 ,2 .279 -.8361 19.6 8.688 .910 .201 1.243 
48 3 It 1 11 11 2 12 6.92 5.16 5.4 -.9000 -.908 .82 .824 -15.0 37.6 .059 -.966 -.900 -.900 -.2 -.2 -.983 .4 .2 ,213 -.8081 13.4 .175 ,316 .925 1.063 
41 8 11 2 16 11 3 7 5.25 5.28 4.7 -.0665 -.861 .81 ,636 -15.0 24,6 .004 .62? -.061 .001 -.2 .2 -.661 .5 -.2 .162 -.0001 29.0 .656 .002 .050 1.105 
42 0 11 5 12 11 7 9 3.47 5.46 17,0 -.0005 .601 ,38 .240 -15.0 33.8 .006 .663 ,002 -.001 -.2 2.0 .682 3,8 -.2 ,658 -.0661 21,6 6,666 .004 .592 1.063 
43 8 11 15 9 It 16 12 4.47 5.35 7.3 -.3005 -.001 -.31. .687 -15.0 35.8 ,384 .084 ,062 -.001 -.2 -.2 -.661 .2 -.2 ,106 .3831 19.7 .875 .991 .925 1.317 
44 8 12 7 18 12 9 9 8.91 5.05 13.5 -,0665 .001 .85 .160 -15.0 40.9 .016 .601 .682 -.001 _(2 1.2 .863 2,5 .2 .168 -.0001 26.6 8.866 .004 .391 1.032 
45 8 1 4 9 1 3 9 8.91 5.35 4.1 -.9030 -.908 .31 .615 -15.0 33.7 -.383 -,?66 -.983 -.900 -.2 -.2 -.968 ,3 -.2 .350 -.0061 13.4 .675 .996 .925 1.989 
46 0 1 23 9 1 25 9 4.37 5.36 7.7 .6011 .001 .05 .694 -15.0 51.0 -.003 .620 .864 -.001 -.2 .8 -.661 1,4 - t2 .889 -.6001 34.2 6.668 .920 .291 1.210 
47 0 2 3 12 2 9 9 -.90 -.90 -.9 -.9066 -.900 -.96 -.960 26.7 50.4 -.960 -.786 -.966 -.900 -.2 1.0 -.968 1.3 -.9 -.900 -.9600 1.6 -.966 -.990 .251 -.900 
48 8 2 17 19 2 20 9 4.68 5.33 2.6 -.8065 .032 .83 -.885 -15.0 29,5 .813 .041 .383 .082 -.2 -.2 .685 -.2 -.2 .173 -.3881 19.3 .875 .926 .925 1.799 
58 0 2 27 14 2 28 14 -.90 -,90 -.9 -.9866 -.906 -.96 -.900 -.9 -,9 .127 -.700 -.966 -.906 .2 1.9 -.906 3.6 .2 1.685 -.9000 1.4 6.860 -,900 .477 -.990 
51 0 2 29 10 3 2 8 4.79 5.32 7,4 -.9866 -.900 ,14 .078 -15.0 48.3 -.863 -.900 -.986 -.900 . t2 ,5 -.966 1,6 -.9 .198 -.9600 10.3 -.968 ,121 .125 -.909 
52 3 3 16 9 3 28 9 4.37 5.36 -.9 -.9803 -.938 -.98 -.900 21.8 76.4 .135 -.960 -.930 -.900 .2 1.7 -.986 2.9 .8 .687 -.3381 15.1 .373 -.990 .427 -.900 
53 0 3 22 9 3 23 12 -.90 -.90 -,9 -.9606 -.960 -.98 -.980 -.9 -.9 -.663 -.900 -.966 -.900 -,2 .7 -.966 1,8 .5 .438 -.9666 4,6 .324 -.909 .176 -.900 
54 3 4 7 16 4 10 9 13.88 5.38 24.3 -.3313 .002 -.98 -.900 16.4 74.3 .613 .003 .302 -.318 -.2 2.6 .865 4.7 .3 .266 .0002 21.9 .147 -.909 .653 -,900 
55 8 5 IS 9 5 28 12 19,65 4,72 10.5 -.9880 -.960 .13 .066 19.2 49.6 ,113 .906 -.960 -.900 -.2 .5 -.966 .3 .4 .580 -.6661 13,3 ,275 .111 .125 1,517 
56 0 6 28 3 6 29 7 10,72 4.97 6.4 -.9866 -.906 -.98 -.908 -15.0 48.2 .864 -.900 -.900 -.900 -.2 -.2 -.966 _ i 

.4. .2 ,571 .8662 15,0 .175 -.909 .025 -.900 
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LOWER MAINLAND ACID RAIN STUDY 

t j SOOKE , B.C. 
»»***«*«***«***« 

FEB 33-JLN 84 
£ (VALUES ARE EXPRESSED IN MG PER LITRE) 9 
| . . . . ^ . • . . • 

H PERIOD EXCESS SEA © 
•j EVENT MO DY HR MO DY HR H+ PH COND CD CU CA++ HG++ S.ACID T.ACID NH4+ FE PB HN K+ NA+ ZN CL- S04- N03- AS CATCH S04 CA S04 • / -

J O , : 0 

j AVERAGES 7.59 5,18 9.2-.0003 -.0112 -.05 -.071 -11.1 42,9 -.028 , 085 -.002 -.002 -.1 -.74 -.002 -1.32 -.30 , 285 -.0001 15,1 ,144 , 032 .186 1,230 
! % J (5.12) 
•1 
JO O 

REMARKS : (1) UNKNOWN START OR END TIMES ARE DESIGNATED BY 99. (2) HYDROGEN ION VALUES <H+) ARE COHPUTED FROH THE MEASURED PH. THE AVERAGE PH IS AN 
i , & ARITHMETIC AVERAGE WHILE THE NUMBER IN PARENTHESES IS THE AVERAGE PH COHPUTED FROH THE H+ VALUES. (3) CONDUCTANCE IS EXPRESSED IN MICRO-
i * * SIEMENS/CH., STRONG ACID, TOTAL ACID i H+ ARE EXPRESSED IN HICRO EQUIVALENTS/LITRE. (4) CD, CU, FE, PB, HN & ZN ARE EXTRACTABLE AMOUNTS. 

(5) HINUS SIGNS FLAG VALUES THAT ARE BELOW DETECTION LIHITS. WHEN THE AVERAGES ARE COHPUTED, 1/2 THE DETECTION LIMIT IS USED AND THE 
j AVERAGE VALUE IS AGAIN FLAGGED WITH A MINUS SIGN. (6) MISSING DATA ARE DESIGNATED BY -.9. (7) THE CATCH AMOUNTS ARE CALCULATED FROM THE 

SAMPLE VOLUME AND ARE EXPRESSED IN HILLIHETRES OF RAINFALL, WITH A FULL SAMPLER BEING APPROX. 34 MH. (8) THE ION BALANCE (+/-) IS COHPUTED 
,i FROM THE SUM OF H+, CA++, HG++, NH4+, K+ i NA+ DIVIDED BY THE SUK OF CL-, S04- & N03-, VALUES BELOW THE DETECTION LIHITS ARE HANDLED AS ABOVE. 
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LOWER MAINLAND ACID RAIN STUDY 

R I X x l l f x * XXX X X X K H Kltx X X X X XKltJrlK 

TERRACE , B . C . 

HAR S2-JUN 83 

(VALUES ARE EXPRESSED IN HG PER LITRE) 

PERIOD EXCESS SEA 

EVENT HQ DY HR HQ DY HR H+ PH COM CD CU CA++ H G H S.ACID T.ACID NH4+ FE PB HN K+ NA+ ZN C L - S 0 4 - N03- AS CATCH S04 CA S04 +/-

9 9 I 24 14 3 25 12 10.09 5.99 5.2 - .3885 .063 - . 9 0 - .900 -15.0 38.6 .027 .319 .865 .006 - . 2 - . 2 .095 - . 2 .2 .173 -.9688 - . 9 .175 - .968 .825 -.988 

1 9 4 14 9 4 16 19 .98 6.01 5.4 - .6665 - .988 .16 .063 -15.0 27.5 .009 - .900 - .968 - .906 .6 T 2 - .908 .5 .3 .862 -.9688 - . 9 .758 .152 .659 1.218 
9 9 4 21 17 4 22 19 12.38 4,39 3.2 - .8385 .803 .15 .925 16.3 46.2 .839 .332 .894 .098 ,2 .3 .032 .4 .7 .6?5 - .9888 - . 9 .625 .139 .875 1.153 
0 9 4 27 9 4 28 19 5.37 5,27 3.0 - .6865 .363 .03 - .885 -15.0 33.8 .013 .004 - .601 .003 - . 2 - . 2 .881 - . 2 .2 .162 -.9688 - . 9 ,175 .826 .925 1.764 
9 0 4 29 10 4 30 19 6,75 5.17 3 .? - .8865 .002 .03 .996 -15.0 34.7 .622 .005 - .661 -.001 - . 2 - . 2 .664 .2 .3 ,866 -.9686 - . 9 .275 .826 .625 1.383 
9 9 4 39 10 5 1 9 5.01 5.30 2.4 - .6685 .691 .81 - .385 -15.0 27.2 .084 .081 - .831 - .061 - . 2 - . 2 - .681 - , 2 - . 2 .653 - .9800 - . 9 .875 .866 .925 2.231 
0 9 5 18 99 5 19 99 4.79 5.32 3.0 -.9866 - .906 .35 .964 -15.0 43.1 - . 003 - .900 - .966 - .900 - . 2 .4 - .980 .5 1.1 .230 -.9686 - . 9 1.686 .335 ,160 1.163 
9 0 5 19 99 5 20 99 7.59 5.12 5.0 - .3865 .884 .08 .689 -15.0 37.8 .012 .837 .382 .005 - . 2 - T 2 .861 - . 2 .5 .142 -.9088 - . 9 .475 .676 .025 1.282 
9 0 5 23 99 5 24 7 15.85 4.80 11.3 - .8965 .887 .17 .038 20.2 49.1 .837 .040 .385 .683 - . 2 .5 ,062 .5 1.3 .235 - .9000 - . 9 1.174 .151 ,125 1.197 

0 9 5 24 7 6 28 7 3.16 5,50 3.3 - .3865 -.861 .03 - .085 20.2 33.7 .014 ,306 ,882 .081 - . 2 - . 2 .681 .2 .3 .230 - .9086 - . 9 .275 .626 .025 .865 

9 9 6 28 7 6 27 7 4.47 5,35 8.1 -.9666 - .988 .44 .859 18.8 79.3 .006 - .903 - ,980 - .986 - . 2 .2 - .900 .4 1.1 ,0?3 -.9000 - . 9 1,656 .432 .050 1.261 
9 9 6 27 7 6 28 9 .59 6,39 2.8 - .3835 .882 .93 - .085 -15.8 26.0 - .003 .313 .003 .062 - . 2 - . 2 .883 .2 - . 2 .04? -.9668 - , 9 .575 .626 .025 1.686 

0 0 7 13 7 7 14 9 7,24 5.14 6 .? - .6685 .885 .05 .911 21.8 45.1 .037 .315 .336 .865 - . 2 .2 .004 .2 .7 .257 -.9000 - . 9 ,656 .842 .056 .983 

9 9 9 4 8 9 6 9 2.75 5.56 3.5 - .3685 .681 .09 ,988 -15.8 23.1 .075 .881 - .081 .816 - . 2 - . 2 ,004 - . 2 ,3 .115 -.9866 - . 9 ,275 .685 .825 1.737 
9 9 9 6 9 9 8 9 6.61 5.18 2 .7 - .6365 - .081 .91 .666 -15.8 25.6 - .003 .331 - .331 - .831 - . 2 - . 2 .001 - . 2 ,2 .106 - .9006 - . 9 .175 .866 .625 1.578 

0 9 9 8 9 9 12 9 16.22 4.79 7.3 - .8605 -.001 .03 .685 28.1 41.9 .064 .805 .384 .661 - . 2 .2 .884 .3 1.8 .177 -.9568 - . 9 ,956 .822 .050 1.625 
9 0 19 4 6 19 6 9 5.62 5.25 2.6 - .0005 ,001 ,01 - .085 -15.8 26.5 - .003 ,882 - .001 .681 - . 2 - T 2 .882 • j - , 2 .04? -.9866 - . 9 .875 .886 ,025 2.340 
9 3 19 8 7 19 19 9 4.68 5.33 2.6 - .0035 .601 - . 0 1 . - .065 -15.6 14.8 - .063 .082 .661 - .881 - . 2 - . 2 .005 - . 2 - . 2 .115 - .9800 - . 9 ,075 .691 .025 1.794 

0 8 18 18 9 18 16 9 14.45 4,84 7.1 - .0005 ,002 .83 - .335 18.7 49.6 .026 ,834 .002 .882 - . 2 p ,889 .3 .7 .244 -.9868 - . 9 .558 .822 .050 1.076 
9 9 19 21 3 10 24 10 4.17 5.38 2.1 - .0035 .863 - .61 - .085 -15.6 28.6 - .083 .084 .865 - .381 - . 2 - . 2 .008 - . 2 - . 2 .115 -.9008 - . 9 .075 .861 .625 1.719 
9 3 19 26 12 13 28 9 3.50 5.26 3.3 - .0305 .085 .63 .667 -15.8 30,2 - .003 ,384 .061 .883 - . 2 - . 2 ,384 - . 2 - . 2 .846 - .9868 - . 9 .875 .326 .825 2.624 

0 0 10 29 7 11 4 9 3.80 5.42 2.3 - .0085 .682 .61 - .665 -15.8 31,4 - .383 ,005 .607 - .861 - . 2 - . 2 .002 - . 2 - . 2 .897 -.9688 - . 9 ,875 .686 ,825 1.778 
9 3 11 4 12 11 6 16 8.91 5,95 5 .7 -.9088 - .968 .83 .034 -15.8 25.3 .683 - .980 - .900 - .966 - . 2 .2 - ,988 .3 - . 2 .162 -.9868 - . 9 .858 .322 .850 2.821 
9 8 1 2 3 1 3 3 4.68 5.33 3.7 - .0885 .601 - .81 .019 -15.8 28.8 ,348 .084 .895 - .301 - . 2 - . 2 ,004 ,3 - . 2 .126 - .9000 - . 9 ,875 .601 .825 1.287 

9 8 2 23 17 2 24 9 3.72 5.43 8.5 -.9800 - .900 .16 .819 -15.3 37.5 .835 - .900 - .900 - .988 - . 2 ,7 - .980 .? .7 ,177 .8662 - . 9 .524 .133 .176 1.126 
9 8 3 8 13 3 13 9 3,63 5.44 4 .5 - .6805 .002 ,04 .810 -15.6 33,7 ,019 ,878 .003 .004 - . 2 - T 2 ,866 - . 2 - . 2 .128 -.8861 - . 9 ,675 .836 .025 2.668 
9 8 3 10 9 3 11 9 3 .3? 5.47 5.2 -.9686 - .988 .09 .618 -15.8 32.6 .319 - .906 - .900 - .900 - . 2 - . 2 - ,?60 .2 - . 2 .182 -.8681 - . 9 .675 .886 .025 1,849 

0 9 4 4 16 4 6 9 6.31 5.20 5.2 - .0865 .011 .11 ,923 -15.8 56,1 .027 .878 .365 .314 - . 2 T 2 .868 _ 2 .6 .142 -.0001 - . 9 .556 .182 .059 1.562 
9 0 5 3 9 6 5 7 19.68 5.00 5.2 - .8885 .084 .10 .025 -15.0 68,9 - .003 .813 .002 .086 - . 2 - . 2 ,366 - . 2 .6 .133 -.6661 - . 9 .575 .896 .025 1.377 
9 9 6 3 11 6 18 8 13.38 4.36 6.9 - .0005 .002 .04 ,335 16.7 56.4 .032 .635 .004 .886 - . 2 - . 2 .811 - . 2 .4 ,288 - .9868 - . 9 .375 .936 .025 . 1,716 
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LOWER MAINLAND ACID RAIN STUDY 
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TERRACE , B.C. 
******************** 

JUN 83-NOV 83 
(VALUES ARE EXPRESSED IN HG PER LITRE) 

PERIOD EXCESS SEA 
EVENT HO DY HR HO DY HR H+ PH COND CD CU CA++ HG++ S.ACID T.ACID NH4+ FE PB m K+ NA+ ZN CL- S04- N03- AS CATCH S04 CA S04 +/-

o • 8 9 & 19 15 6 13 13 15.14 4,82 6.9 -.8885 .662 .62 -.685 19.8 44,1 -.663 .661 -.661 .001 -.2 _(2 -.001 -.2 .2 .196 -.9600 -.9 .175 .916 .925 2.322 
1 0 & 13 13 6 2? 8 13.18 4,88 6.5 .8998 .663 .59 .819 16.2 59.9 -.863 .027 .802 .004 -.2 _(2 .664 -.2 .3 .199 -.6661 -.9 .275 .986 .925 2.137 
1 9 7 6 13 7 8 9 7,98 5.15 3.2 -,8995 .891 .81 .811 -15.6 41,9 ,666 .913 -.861 -.985 -.2 -.2 -.001 -.2 -.2 .893 -.9881 -.9 ,675 .996 .925 2.456 
0 9 7 9 13 7 13 8 8.13 5.99 5.4 -.8995 .633 .62 .999 -15.8 41.6 .616 .612 -.881 -.900 - 2 _ p ,602 .2 .2 .128 -.0861 -.9 .175 .916 .925 1.469 
0 0 7 13 8 7 39 8 11,22 4.95 7.1 -.8885 .894 .57 .698 18.5 99.9 .621 .831 ,801 -.051 -.2 -.2 .005 .2 .4 .164 -.0861 -.9 ,375 .666 ,925 1.411 
9 0 7 35 99 8 7 99 9,12 5.94 4.3 -.8895 .883 .84 .998 15.4 67.7 -.563 .631 .382 -.001 -.2 -.2 .002 -.2 ,2 .128 -.0061 -.9 .175 .936 .925 2.074 

> ;r/ 0 9 8 7 99 8 27 99 18.29 4.74 9.9 .8815 .885 .64 .916 23.7 59.8 .623 .822 .804 ,562 -.2 _t2 .662 .2 .5 .381 -,0991 -.9 .475 .936 .925 1.420 
9 0 9 12 8 9 13 12 3,89 5.41 3.1 -.9965 -.861 .81 -.385 -15.8 31.2 .617 .014 .382 -.061 -.2 -.2 .062 -.2 -.2. .128 .0081 -.9 .675 .906 .925 1.828 
9 8 9 14 14 9 16 8 8.91 5.95 4.6 -.6695 -.881 .82 -.995 -15.6 31.5 .664 .814 .382 .684 -.2 -.2 -.081 -.2 .2 .111 -.9991 -.9 .175 .916 .925 1.965 
9 6 9 25 14 9 26 9 2.75 5.56 2.2 -.9686 -.986 -.61 -.665 -15.6 29.2 .663 -,900 -.988 -.900 -.2 -.2 -.966 -.2 -.2 .627 -.8861 -.9 .675 .091 .925 1.926 
9 0 19 8 19 19 17 3 1.51 5.82 8.5 -.8665 .864 .13 ,827 15.2 33.5 .614 .686 .683 .818 .2 .8 .611 .7 .3 .213 -.9881 -.9 .599 .159 .291 1.341 
9 8 19 17 8 19 19 9 5.62 5.25 4.9 -.3865 .861 .32 .667 -15.8 49.3 .617 .839 .682 .815 -.2 -.2 .661 .2 .2 .358 -.8661 -.9 .175 .916 .925 1.461 
9 9 19 19 9 19 29 8 7.59 5.12 3.8 -.6865 -,968 .62 ,817 -15.8 7,5 .517 -.986 -.986 -.900 _ 0 tt. -.2 -.900 .3 -.2 .089 -.9961 -.9 .675 .916 ,925 1.489 
9 0 18 28 8 18 21 8 5.25 5.28 3.4 -.8685 -.881 .63 .857 -15.8 16,1 .521 .865 .681 .603 -.2 _(2 .607 -.2 -.2 .888 -.6861 -.9 .875 .926 .925 2.486 
9 8 18 22 9 18 25 9 1.95 5.71 4.2 -.6985 -.881 .89 ,956 -15.8 36.9 .363 .838 .661 .005 -.2 .3 -.031 .6 -.2 .089 -.9381 -.9 .025 .979 .975 1.375 

V.V 0 8 18 25 9 19 26 9 1.36 5.73 2.7 -.8665 .662 -.51 -,565 -15.9 28.1 .669 .842 .882 .061 -.2 -.2 .002 .3 -.2 ,046 -.8901 -.9 .875 .091 .925 ,869 
6 8 19 26 9 19 39 8 1.33 5.86 3.9 -.6865 .365 .22 ,622 -15.6 39.0 -.863 ,156 ,607 .636 _ 9 .362 -.2 -.2 .853 -.8861 -.9 .075 ,216 ,925 3.675 
9 9 11 2 11 11 3 9 3.99 5.51 3.5 -.5395 -.861 .62 ,622 -15.5 31.8 -.003 .834 .301 .887 -.2 -.2 -.001 .4 -.2 -.869 -.0001 -.9 ,975 ,016 .925 ,959 
0 9 11 3 9 11 4 9 3.72 5.43 3.4 -.6865 ,961 .81 .923 -15.0 21.9 .009 .826 .001 .602 -.2 _t2 -.551 ,4 _t2 .644 .0683 -.9 .075 .006 ,925 ,966 
9 8 11 4 9 11 11 16 3.71 5.96 5.7 -.5865 .961 .64 ,924 -15.5 55,3 .021 .813 .004 ,806 -.2 t2 .662 ,3 -.2 .213 -.0061 -.9 ,950 ,032 .050 1.796 
9 8 11 14 14 11 17 9 4.57 3.34 6.3 -.3685 -.861 .61 -,555 -15.0 48.2 .003 .669 .382 .001 -.2 -.2 .002 -.2 -.2 .893 -.0061 -.9 ,975 .006 ,925 1.929 

AVERAGES 6.78 5.27 5.8 -.6863 -.862 -.57 -,815 -15.6 38.4 -.015 .823 -.003 -.004 -.1 -.16 -.663 -.23 -.33 -.136 -.0081 -.9 ,292 .669 .041 1.626 
(5.17) 

REMARKS ; (1) UNKNOWN START OR END TIMES ARE DESIGNATED BY 99. (2) HYDROGEN ION VALUES <H+) ARE COHPUTED FROM THE MEASURED PH. THE AVERAGE PH IS AN 
ARITHMETIC AVERAGE WHILE THE NUMBER IN PARENTHESES IS THE AVERAGE PH COMPUTED FROH THE H+ VALUES. (3) CONDUCTANCE IS EXPRESSED IN MICR0-
SIEHENS/CH., STRONG ACID. TOTAL ACID 4 H+ ARE EXPRESSED IN HICRO EQUIVALENTS/LITRE. (4) CD, CU, FE, PB, HN 4 ZN ARE EXTRACTABLE AHOUNTS, 
(5) HINUS SIGNS FLAG VALUES THAT ARE BELOW DETECTION LIMITS. WHEN THE AVERAGES ARE COMPUTED, 1/2 THE DETECTION LIMIT IS USED AND THE 
AVERAGE VALUE IS AGAIN FLAGGED WITH A HINUS SIGN. (6) HISSING DATA ARE DESIGNATED BY -.9. (7) THE CATCH AHOUNTS ARE CALCULATED FROM THE 
SAMPLE VOLUME AND ARE EXPRESSED IN MILLIMETRES OF RAINFALL, WITH A FULL SAMPLER BEING APPROX. 34 MM. (8) THE ION BALANCE (*/-) IS COHPUTED 
FROM THE SUM OF H+, CA++, MG++, NH4+, K+ 4 NA+ DIVIDED BY THE SUH OF CL-, 304- 4 N03-. VALUES BELOW THE DETECTION LIMITS ARE HANDLED AS ABOVE. 
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LOWER MAINLAND ACID RAIN STUDY 

T-2 , B.C. 
tfwtmtftwiiwiiiivinntnliiil 

JAN 82-JAN 83 
(VALUES ARE EXPRESSED IN HG PER LITRE) 

PERIOD 
EVENT HO DY HR HO DY HR Ht PH COND CD CU CA++ HG++ S.ACID T.ACID NH4+ FE PB HN K+ NA+ 

1 0 1 15 99 1 IB 99 7.76 5.11 8.2 -.0005 ,084 .04 .850 -15.0 44,4 .175 .666 .065 .001 -.2 .5 
2 0 1 22 99 1 25 99 8.32 5.68 8.3 -.0005 .884 .11 .826 -15.0 34.9 .595 .606 .811 -.001 -.2 -.2 
3 0 1 25 8 1 26 8 16.96 4.96 11.1 -.6865 .003 .06 .064 -15.6 48.2 .211 .685 .067 .881 -.2 .6 
4 5 1 29 9 2 1 11 16.22 4.79 16.7 -.0005 .005 .26 .060 19.4 49.5 .643 .005 ,819 .005 -.2 .5 
7 0 2 11 99 2 12 13 4.47 5.35 25.6 -.9686 -.900 .71 .110 -15.8 48.8 1.929 -.988 -.966 -.966 -.2 .8 
8 8 2 12 13 2 15 99 14.13 4.85 9.2 -.0005 .683 .84 .016 16.9 47.1 .283 .687 ,888 .861 -.2 -.2 
9 0 2 16 99 2 17 99 2.45 5.61 -.9 -.9866 -.966 -.96 -.900 -15.8 36.6 -.900 -.988 -.966 -.966 -.9 -.9 

10 8 2 23 99 2 25 99 19.65 4.72 26.5 -.0005 .869 .38 .061 24.7 61.7 .681 ,166 ,836 .686 -.2 .5 
11 0 2 26 14 3 1 11 15.14 4.82 12.5 -.8665 .682 .14 .822 18.4 43.6 .373 .681 -.061 ,693 -.2 -.2 
12 8 3 11 99 3 12 99 7.41 5.13 21.5 -.0085 ,864 .69 ,180 -15.8 58.1 .579 .633 ,838 .687 -.2 1.4 
14 0 8 18 13 8 13 14 5.13 5.29 16.5 -.6805 .666 .66 .828 -15.8 31.9 .276 ,812 .856 ,885 -.2 -.2 
15 8 9 3 16 9 7 9 15.85 4.86 9.9 -.6685 ,864 .13 .815 19,5 48.8 .177 .687 .819 .681 -.2 -.2 
0 8 9 7 9 9 13 13 15.49 4.81 16.5 -.0005 ,685 .31 .638 21.1 60.8 1.492 .828 .633 .688 -,2 -.2 

16 8 9 24 8 9 27 9 7.94 5.18 -.9 -.9666 -.966 -.96 -.968 -.9 -.9 3.215 -.988 -.966 -.966 ,3 .7 
17 0 10 1 15 16 4 15 9.12 5.64 11.0 -.0005 .805 ,37 .827 -15.8 61.6 .711 .314 .833 .365 -.2 ,2 
18 9 18 5 16 16 6 9 21.88 4.66 13.5 -.8665 .883 .18 .851 26.5 66.5 .364 ,813 .817 .667 -.2 .3 
1? 6 16 21 8 18 22 3 5.13 5.29 9.5 -.0005 ,082 .12 .676 -15.8 34,2 .818 .622 .615 .681 -.2 ,6 
8 8 11 4 9 It 5 11 4.57 5.34 13.1 .8618 .666 .21 .874 -15.8 48.5 .387 .628 .612 -.381 -.2 .8 

21 6 12 2 8 12 7 18 14,79 4,83 8.9 -.0005 .062 .03 .814 18,5 52,6 .178 .626 .684 .601 -.2 _2 
22 6 12 16 8 12 17 9 3.16 5,56 30,8 -.9000 -,986 -.98 -.960 -.9 -.9 .364 -.900 -.900 -.988 _ 2 2.1 
23 0 12 26 14 12 21 9 18.72 4.97 11.5 -.9006 -.900 .23 .046 -15.8 39.1 .554 -.986 -.960 -.966 -.2 .4 
24 8 1 7 9 1 18 16 9.33 5.83 7.2 -.0605 .862 .06 .036 -15.6 35.1 .185 .007 .009 .662 -.2 .2 

EXCESS SEA 
ZN CL- S04- N03- AS CATCH S04 CA S04 *h 

.661 .7 .9 .366 -.9668 -.9 .775 .821 .125 1.103 

.883 .4 1.3 .337 -.9000 -.9 1.275 .186 .025 1.275 
.682 1.1 UJ .354 -.9886 -.9 .849 .037 .151 1.835 
,687 ,8 2.2 .769 -,9006 -.9 2.074 .241 .125 1.179 
.986 1.4 4.6 1.639 -.9688 -.9 4.399 .688 .281 1,195 
.381. .2 1.6 .554 -.9800 -.9 .975 .836 .625 1,131 
.988 -.9 -.9 -.986 -.9888 -.9 -.906 -.966 -.986 -.966 
.012 ,9 2.1 1.253 -.9006 -.9 1.974 .361 ,125 1,127 
-.881 .4 1.2 .846 -.9006 -.9 1.175 .136 ,025 1.832 
.611 2,3 2.6 1.218 -.9860 -.9 2,249 .637 ,351 1,698 
.885 .3 1.9 .789 -.9688 -.9 1.875 .596 .025 .997 
.867 .2 1.2 .766 -.9000 -.9 1.175 .126 .025 ,937 
.818 .4 1.8 2.494 -,9800 -.9 1.775 .306 .025 1.390 
.968 1.6 8.6 5.935 -.9000 -.9 7,824 -.908 .176 -.966 
.009 .3 4.9 ,957 -.9686 -.9 4.856 .362 .850 .639 
,867 .6 1.9 1.183 -.9866 -.9 1.825 ,169 ,075 .938 
.666 1.1 1.6 .465 -.9668 -.9 .849 .697 .151 1.532 
.628 1.3 1.2 .793 -.9633 -.9 .999 .188 .211 1.874 
.664 .2 .6 .478 -.9086 -.9 .575 .826 .025 1.387 
.968 3.8 3.3 2.967 -,9666 -.9 2.773 -.966 .527 -.900 
-.968 .6 1.6 .859 -,9888 -.9 1,583 .215 .118 1.196 
.664 .5 .4 .235 -.9600 -.9 .358 .052 .050 1.234 

AVERAGES 16.41 5,05 13.8 -.0003 .684 .25 ,652 -12,8 46.6 .688 ,618 -.818 -.683 -.1 -.49 -.687 .91 2.13 1.193 -.9000 -.9 2.865 ,231 .123 1.127 
(4.98) 
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T-5 , B.C. 
Htflt1ITIIIlltllI» Iftf H I H f u w 

JAN 82-JAN 83 
(VALUES ARE EXPRESSED IN NG PER LITRE) 

PERIOD EXCESS SEA 
EVENT MO DY HR MO DY HR H+ PH COND CD CU CA++ HGH S.ACID T.ACID NH4+ FE PB HN K+ NA+ ZN CL- S04- N03- AS CATCH SD4 CA S04 +/-

1 0 1 15 99 1 18 99 26.38 4.58 15.2 -.8885 ,003 .05 .959 27.6 55.3 ,967 .999 .805 .001 -.2 .6 .008 .9 1.3 .350 -.9600 -.9 1.149 .027 .151 1.124 
2 0 1 22 99 1 25 99 13.18 4.38 7.3 -.8665 .003 .02 .923 16.9 39.8 .922 .996 .663 -.001 • 2 .2 .811 .4 ,4 .204 -.9000 -.9 .356 .012 ,959 1.247 
3 11 1 25 8 1 26 3 25.12 4.68 17.3 .8614 .887 .19 .955 27.5 52.6 .980 .925 .668 .083 -.2 .6 .480 1.1 1.3 .430 -.9388 -.9 1.14? .877 .151 1.941 
4 5 1 29 9 2 1 8 22.91 4,64 17.8 -.6885 .009 .30 .972 24,9 55.5 .138 .912 .821 .004 _ 2 .7 .658 1.1 1.7 .797 -.9000 -.9 1.524 .273 .176 1.065 
7 0 2 11 99 2 12 9 2.08 5.78 28.3 -.9666 -.988 2,49 .149 -15.0 49.7 .293 -.900 -.966 -.960 -.2 2.1 -.900 2.5 3.5 1.794 -.9838 -.9 2.973 2.326 .527 1.384 
8 8 2 12 9 2 15 18 27.54 4.56 14.7 .8389 ,007 .16 .931 29.4 69.3 .958 .979 .684 .661 -.2 .3 .816 .5' 1.3 .589 -.9088 -.9 1.225 .149 ,975 1.152 
9 8 2 16 16 2 17 11 29.51 4,53 21.8 -.9668 -.986 -.99 -.900 38.9 74.8 .117 -.900 -.966 -.900 -.9 -.9 -.900 -.9 2.6 .638 -.9668 -.9 -.960 -.900 -.999 -.900 

IB 8 2 23 16 2 24 13 51,29 4,29 33.8 -.9668 -.900 .42 .119 58.7 100.6 .292 -.990 -.968 -.900 _t2 1.3 -.988 2.2 2.4 2.858 -.9600 -.9 2.074 .371 ,326 1.945 
19 8 2 24 13 2 25 11 18.62 4.73 17.1 -.9000 -.988 .39 .033 22.5 53.2 .135 -.909 -.908 -.900 -.2 .7 -.908 .8 1.6 .797 -,9866 -.9 1.424 .363 .176 1.183 
11 8 2 26 16 3 1 8 12.82 4.92 16.9 -.6885 .004 .27 ,914 16.3 44.7 .073 .020 .884 .005 -.2 .5 .012 .5 .9 .593 -.9008 -.9 .775 .251 .125 1.297 
12 8 3 11 99 3 12 99 7,41 5.13 11.9 -.0005 .885 ,63 ,041 -15.9 42.9 .084 ,080 .616 .082 -.2 .6 .817 .9 1.5 .536 -,9080 -.9 1.349 ,607 .151 1,157 
11 3 8 5 15 3 12 13 .65 6.19 -.9 -.9080 -.908 -.99 -.989 -15.0 36.8 .804 -.900 -.908 -.988 -.9 -.9 -.988 -.9 -.9 2.436 -.9866 -.9 -.900 -.900 -.919 -.900 

14 8 3 12 10 8 13 8 ,24 6.62 14.3 ,0317 ,018 1.69 .036 -15.0 14,5 .095 .088 ,665 .020 -.2 ,4 .846 ,7 2.1 .682 -.9080 -.9 2.866 1,585 .100 1,454 
17 8 10 1 15 10 4 15 .39 6.41 12.3 .0306 .863 1.29 .919 -15.0 43.9 .294 .825 .687 .603 .3 .3 .828 .6 1.5 .784 -.9868 -.9 1.425 1.189 .975 1,544 
18 0 10 5 15 10 6 18 10.89 5.80 14.3 ,3805 .835 -.99 -.900 15.3 51.9 .213 .023 .007 .008 -.2 .5 .040 .8 2.0 1.298 -.9600 -.9 1.375 -.908 ,125 -.909 
19 0 10 21 7 18 22 8 4.87 5.39 8.8 -.6005 .618 .42 .936 -15.0 29.7 .129 .867 ,669 .881 -.2 .5 .050 .9 1,1 .297 -.9886 -.9 ,974 .401 ,125 1.111 
2D 0 11 3 15 11 4 16 13,49 4.87 17.8 ,061? .608 .56 .060 17.8 53.6 ,225 .100 .018 ,002 -.2 .7 .858 .9 1,9 1.355 -.9000 -.9 1.724 .533 .176 1.058 
21 0 12 2 16 12 3 8 14.79 4.83 8.4 .6336 .005 .98 .922 18.7 48.2 .936 .823 .003 -.801 -.2 .3 ,022 .4 .4 .279 -.9600 -.9 .325 .969 .975 1.584 
23 8 1 2 20 1 6 12 21 12 21.88 4.66 16.2 -,?886 -.900 .24 .033 28.9 42.4 .982 -.968 -.900 -.908 -.2 .8 -.986 .9 1,5 ,764 -.9666 -.9 1.299 .219 ,291 1.155 
24 8 1 7 18 1 7 15 9.55 5.32 6.4 -.9800 -.966 .14 .019 -15.9 38.5 ,946 -.966 -.900 -.908 -.2 .3 -.908 .6 .4 .381 -.9060 -,9 ,325 .129 .975 1,193 

AVERAGES 15.55 5.68 15.7 -.8807 .006 .53 .047 -19.7 48,9 .159 .637 .008 -.864 -.1 .63 .663 .93 1.52 ,842 -.9666 -.9 1.338 .594 .159 1.223 

> 
O J 

(4,81) 

REMARKS i (1) UNKNOWN START OR END TIMES ARE DESIGNATED BY 99. (2) HYDROGEN ION VALUES (Hi) ARE COMPUTED FROM THE MEASURED PH. THE AVERAGE PH IS AN 
ARITHMETIC AVERAGE WHILE THE NUMBER IN PARENTHESES IS THE AVERAGE PH COHPUTED FROM THE H+ VALUES. (3) CONDUCTANCE IS EXPRESSED IN MICRO-
SIEMENS/CM,, STRONG ACID, TOTAL ACID 4 H+ ARE EXPRESSED IN HICRO EQUIVALENTS/LITRE, (4) CD, CU, FE, PB, MN 4 ZN ARE EXTRACTABLE AMOUNTS. 
(5) MINUS SIGNS FLAG VALUES THAT ARE BELOW DETECTION LIMITS. WHEN THE AVERAGES ARE COHPUTED, 1/2 THE DETECTION LIMIT IS USED AND THE 
AVERAGE VALUE IS AGAIN RAGGED WITH A MINUS SIGN, (6) HISSING DATA ARE DESIGNATED .BY -.9, (7) THE CATCH AMOUNTS ARE CALCULATED FROH THE 
SAMPLE VOLUME AND ARE EXPRESSED IN MILLIMETRES OF RAINFALL, WITH A FULL SAMPLER BEING APPROX. 34 MM. (8) THE ION BALANCE (•/-) IS COMPUTED 
FROM THE SUM OF H+, CA++, MG++, NH4+, K+ 6 NA+ DIVIDED BY THE SUH OF a - , S04- 6 N03-, VALUES BELOW THE DETECTION LIHITS ARE HANDLED AS ABOVE. 
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LOWER MAINLAND ACID RAIN STUDY 

T-7 , B.C. 
<K**»***H***H*i** 

JAN 82-NOV 82 
(VALUES ARE EXPRESSED IN NG PER LITRE) 

< 

:1 PERIOD EXCESS SEA 
-i • EVENT HO DY HR NO DY HR H+ PH COM CD CU CA++ HG++ S.ACID T.ACID NH4+ FE PB MN K+ NA+ ZN CL- S04- N03- AS CATCH 504 CA S04 +/-

\ t 0 1 15 99 1 18 99 10.08 5.00 7.2 -.0085 .662 .62 .638 -15.8 38.1 .681 .605 .663 -.861 -.2 .5 .081 .6 .5 .341 -.9000 -.9 .375 .681 .125 1.387 

4 2 0 1 22 99 1 25 99 9.55 5.02 5.6 -.6885 .602 .03 .821 -15.8 33,3 .619 .002 .663 -.681 _ 2 _t2 -.861 .3 .2 .168 -.9688 -.9 .175 .826 .025 1.352 
3 II 1 25 11 1 26 12 17.78 4.75 12.5 -.8865 .882 .84 .653 21.1 43.8 .117 .062 .882 -.681 -.2 .4 .887 .8 .7 .558 -.9888 -.9 .686 .825 .110 1.696 

i •-..J 4 5 1 29 9 2 1 9 25.70 4,59 15,6 -.8685 .084 .07 .660 29.2 54.1 ,123 ,086 .869 .681 _ 2 ,5 .087 .8 1.3 .864 -.9668 -,9 1.174 .851 .125 1,627 
•\ 7 0 2 11 99 2 12 99 36.20 4,52 15.3 -.6685 .883 .69 .824 32.3 64.3 .123 .86? .684 .081 -.2 .3 .665 .4 1.2 1.085 -.9660 -.9 1,125 ,879 .075 1.099 
'-; ,,_ 8 0 2 12 99 2 15 99 19.95 4,70 9.2 -.8805 ,001 .81 .067 -15.6 54.2 .862 .883 .662 -.001 -.2 _f2 -.001 -.2 .6 .447 -.9666 -.9 .575 . .886 .825 1.393 
ii V.' 0 8 2 15 99 2 16 16 13.18 4.88 3.5 -.8885 .861 .84 .626 16.4 44.4 .071 .602 .082 .863 -.2 .2 .662 .4 .5 .390 -.9688 -.9 .451 .132 .650 1.162 
'\ 9 8 2 16 16 2 17 9 19.95 4,70 14.4 -.9688 -.966 .69 .618 25.2 68.8 .677 -.988 -.988 -.900 -.2 .4 -.900 .6 1.0 .562 -.9688 -.9 .968 .675 .188 1.071 
y, 11 8 2 26 16 3 1 99 14.13 4,85 7.5 -.6665 .882 .64 .805 16.6 43.6 .649 .003 .662 -,861 -.2 -.2 .662 .2 ,4 .496 -.9666 -.9 .375 .636 .025 1.191 
$ 12 0 3 11 99 3 12 99 20.42 4.69 14.9 -.8665 .665 .32 .047 24.5 61.6 .866 .023 .811 .084 -.2 .2 .008 .6 1.2 1.218 -.9888 -.9 1.151 ,312 .850 .891 

14 0 8 12 7 8 13 15 15.4? 4,81 9.5 .6618 ,883 .11 .008 18.7 46.8 ,143 .044 .667 .804 -.2 -.2 .016 -.2 1.2 .518 -.9860 -.9 1.175 .186 .025 1.869 
16 8 9 24 9 9 27 9 60,26 4.22 31.4 -.9666 -.968 -.98 -.900 63.1 109,0 .456 -.900 -.960 -.980 -.2 .2 -,986 .3 3.2 2.494 -.9886 -.9 3.158 -.960 .050 -.968 
17 8 18 1 14 18 4 3 21.88 4.66 12.3 -.6685 .862 .18 .811 26.7 45.3 ,248 .868 .867 .804 -.2 -.2 .015 .2 1.5 .859 -.9888 -.9 1,475 .896 .025 .953 

:; 13 8 18 5 15 18 6 11 22.39 4,65 9.9 -.8685 -.801 .65 .013 26.9 63.5 .138 .005 -.001 .663 -.2 • 2 .008 .2 1.1 .859 -.9668 -.9 1.675 .646 .025 ,956 
-i 19 8 10 21 14 10 22 14 4.27 5,37 4.5 -.0005 ,681 .84 .017 -15.0 34.2 .628 ,889 .864 -.081 -.2 .2 .008 .2 -.2 .155 -.9666 -.9 .058 ,832 .358 2.882 

21 8 11 3 16 11 4 9 21.38 4,67 13.6 -.8665 ,081 .68 .025 -15.8 63.5 ,195 .013 .086 -.681 -.2 -.2 .087 .2 .6 1.054 -.9668 -.9 .575 .876 .025 1,285 
0 8 11 4 9 11 5 9 13.49 4.87 13.6 -.9066 -.968 .65 .056 15.5 48.1 ,677 -,968 -.988 -.968 -_2 .5 -.900 .7 .5 .443 -.9866 -.9 .375 .631 ,125 1.318 

AVERAGES 20.00 4.76 12.1 -.0003 
(4,70) 

.002 . 07 . 827 -21.1 52.6 .121 .010 -.004 -.002 -.1 -.24 -.006 -.39 -.93 , 736 -.9006 -.9 . 869 . 664 . 661 1.195 

REMARKS ; (1) UNKNOWN START OR END TIMES ARE DESIGNATED BY 99. (2) HYDROGEN ION VALUES <H+) ARE COMPUTED FROM THE MEASURED PH. THE AVERAGE PH IS AN 
ARITHMETIC AVERAGE WHILE THE NUMBER IN PARENTHESES IS THE AVERAGE PH COMPUTED FROM THE H+ VALUES. (3) CONDUCTANCE IS EXPRESSED IN MICRO-
SIEHENS/CM., STRONG ACID, TOTAL ACID 4 Ht ARE EXPRESSED IN MICRO EQUIVALENTS/LITRE, (4) CD, CU, FE, PB, HN 4 ZN ARE EXTRACTABLE AHOUNTS. 
(5) HINUS SIGNS FLAG VALUES THAT ARE BELOW DETECTION LIHITS. WHEN THE AVERAGES ARE COHPUTED, 1/2 THE DETECTION LIMIT IS USED AND THE 
AVERAGE VALUE IS AGAIN FLAGGED WITH A MINUS SIGN, (6) HISSING DATA ARE DESIGNATED BY -.9, (7) THE CATCH AMOUNTS ARE CALCULATED FROM THE 
SAHPLE VOLUME AND ARE EXPRESSED IN MILLIMETRES OF RAINFALL, WITH A FULL SAMPLER BEING APPROX, 34 MH. (8) THE ION BALANCE (+/-) IS COMPUTED 
FROH THE SUH OF H+, CA++, HG++, NH4+, K+ 4 NA* DIVIDED BY THE SUM OF a-, S04- 4 NQ3-. VALUES BELOW THE DETECTION LIHITS ARE HANDLED AS ABOVE. 

> 
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T-40 , B.C. 
KXIIXJIXKilKXKIVItJIXKXJIICX 

JAN 82-JAN S3 
(VALUES ARE EXPRESSED IN HG PER LITRE) 

(4.73) 

REMARKS : (1) UNKNOWN START OR END TIHES ARE DESIGNATED BY 99, (2) HYDROGEN ION VALUES (H+) ARE COHPUTED FROH THE HEASURED PH. THE AVERAGE PH IS AN 
ARITHMETIC AVERAGE WHILE THE NUHBER IN PARENTHESES IS THE AVERAGE PH COMPUTED FROH THE H+ VALUES. (3) CONDUCTANCE IS EXPRESSED IN MICRO-
SIEHENS/CH.. STRONG ACID, TOTAL ACID & Ht ARE EXPRESSED IN MICRO EQUIVALENTS/LITRE. (4) CD, CU, FE, PB, HN 4 ZN ARE EXTRACTABLE AMOUNTS. 
(5) HINUS SIGNS FLAG VALUES THAT ARE BELOW DETECTION LIHITS. WHEN THE AVERAGES ARE COHPUTED, 1/2 THE DETECTION LIMIT IS USED AND THE 
AVERAGE VALUE IS AGAIN FLAGGED WITH A HINUS SIGN. (6) HISSING DATA ARE DESIGNATED BY -.9. (7) THE CATCH AMOUNTS ARE CALCULATED FROM THE 
SAMPLE VOLUME AND ARE EXPRESSED IN MILLIMETRES OF RAINFALL, WITH A FULL SAHPLER BEING APPRQX. 34 HH. (8) THE ION BALANCE <•/-) IS COMPUTED 
FROM THE SUH OF H+, CA++, HG++, NH4+, K+ 4 NA+ DIVIDED BY THE SUH OF a-, S04- 4 N03-. VALUES BELOW THE DETECTION LIMITS ARE HANDLED AS ABOVE. 

c 

PERIOD EXCESS SEA 

•"i EVENT HO DY HR MO DY HR H+ PH CONI CD CU CA++ MG++ S.ACID T.ACID NH4+ FE PB MN K+ NA+ ZN CL- S04- N03- AS CATCH S04 CA 804 +/-

1 0 1 15 9? 1 18 99 14.13 4.85 10.2 -.6005 .685 .06 .647 17.7 41.3 .036 .665 .882 .962 -.2 .4 .005 .6 .8 .421 -.9099 -.9 .788 .845 .168 1.055 

i . 2 0 1 22 99 1 25 99 13.18 4.88 9.1 -.0885 .863 .03 .049 16.4 37,4 ,041 .863 .665 -.661 -.2 .4 .003 .8 ,4 .439 -.9900 -.9 .360 .815 .186 1.682 
3 0 1 25 99 1 26 99 14.13 4.35 7.4 -.0005 .682 .01 .613 15.7 41.7 .646 .661 -.081 .003 -.2 -.2 .901 .2 ,4 .275 -.9999 -.9 ,375 ,886 .825 1.37t 
4 0 1 29 11 1 29 19 13.18 4.33 8.6 -.0005 .662 .03 .019 18.8 44.6 ,084 .862 .686 -.001 - t2 « t2 .002 .3 .6 .456 -.9999 -.9 ,575 ,626 .825 .982 
5 0 1 29 19 2 1 9 16.22 4.79 8.7 -.0085 .661 .03 .818 19.0 46,2 .854 .662 .007 -.001 -.2 .091 .3 .5 .567 -.9066 -.9 .475 ,626 .825 1.039 
7 0 2 11 99 2 12 10 19.95 4.78 9.3 -.0665 .866 .62 .012 21.6 48.9 .059 .816 .883 .995 -.2 -.2 .014 .2 .7 .624 -.9999 -.9 .675 .816 .825 1.061 

'•^ 8 0 2 12 10 2 12 17 13.49 4,37 6.6 -.8805 .891 -.01 -.665 -15.0 42.1 .835 .883 ,083 .001 -.2 -.2 -.991 -.2 .6 .230 -,9666 -.9 .575 ,661 .625 1.198 
8 0 2 12 17 2 15 9 15.35 4.86 7.5 -.8665 .863 .81 -.005 18.8 46.6 .642 .863 -.001 -.001 -.2 -.2 -.001 -.2 .6 .270 -.9968 -.9 ,575 .686 .825 1.311 
9 0 2 16 16 2 17 9 16,60 4.78 8.7 -.0005 ,882 -.01 .889 19.8 45,5 .651 .662 .603 .003 -.2 -.2 .005 .2 .5 .474 -.9000 -.9 .475 .601 .025 1.153 

to 0 2 23 15 2 25 99 14.45 4,84 3.0 -.8005 ,662 .62 .087 17.7 43.8 .844 .864 .683 -.091 -,2 -.2 .001 -.2 ,3 .4?6 -.9886 -,9 .275 .616 .025 1,487 
11 0 2 26 16 3 1 9 11.22 4,95 6.8 -.0005 ,861 ,05 .014 15.1 38,5 .846 .661 ,683 -.001 -.2 -.2 -.001 ,2 .2 .474 -.9000 -.9 .175 .646 .025 1.394 
0 0 8 5 15 3 12 9 38.02 4,42 -.9 .0631 .617 .43 .625 42.4 71.4 .177 .866 .025 .995 -.2 .2 .939 .3 2.5 1.197 -.9868 -.9 2,450 ,422 .659 1.054 

14 0 3 12 9 8 13 10 12.59 4.90 7.4 -.0005 ,003 .04 -.065 16.5 33.0 .867 .664 ,664 .991 -.2 -.2 .004 -.2 .8 .310 -.9000 -.9 .775 .836 ,025 1.038 
16 0 9 24 8 9 27 8 37,10 4.06 48.6 -.9886 -.980 ,15 .626 95.5 148.0 .643 -.968 -.968 -.999 -.2 -.2 -.999 .3 3.5 3.933 -.9000 -.9 3.475 ,146 .825 .962 
17 0 10 1 14 10 4 14 28.42 4.59 9.3 .8666 ,002 .86 .096 23.2 46.1 .114 .666 .694 .901 -.2 -.2 .005 -.2 .8 .492 -.9000 -.9 .775 .956 .025 1.355 
18 0 10 5 14 10 6 10 13.49 4,37 6.6 -.8885 -.001 .61 .006 19.0 33.6 .877 .665 .862 .001 __2 -.2 .992 _ to .4 ,602 -.9868 -,9 .375 ,686 ,025 1.230 
19 0 10 21 8 10 22 8 3.31 5,48 4.6 -.9868 -,908 .83 .629 -15.0 21.5 ,148 -.966 -.999 -.900 -.2 .2 -,?00 .4 -.2 .136 -.9000 -.9 .658 .922 .058 1.629 
20 0 11 3 15 11 5 10 17.78 4,75 12.7 .6614 .602 .68 .047 21.5 45.9 .691 .622 .669 -.991 -.2 .5 .011 .5 .5 .726 -.9660 -.9 .375 .861 .125 1.513 
21 0 12 2 10 12 3 10 4,27 5.37 5.4 -.8865 ,061 .86 .844 -15.0 33.6 .623 .685 .994 -.001 -.2 .3 .995 .6 ,2 .111 -.9000 -.9 .125 .649 .075 1.213 
23 0 12 20 16 12 21 10 12.5? 4.98 7.7 -.9888 -.900 .13 .814 15.5 32,5 .832 -.968 -.999 -.900 -.2 .3 -,?00 .4 -.2 .620 -.9000 -.9 .825 .119 .075 1.510 
24 0 1 7 10 1 12 9 15.85 4,80 8.2 -.8865 -.061 .66 .033 -15.8 56.4 .642 .836 .999 -.001 -.2 .2 .993 ,3 .4 ,629 -.9000 -.9 .356 .652 .050 1.320 

AVERAGES 18.47 4,33 9.7 -.6685 -.003 -.66 -.021 -21.1 47,8 ,692 .616 -.865 -.001 -.1 -,18 -.005 -.30 -.71 ,640 -.9668 -.9 .664 ,656 ,045 1.241 
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LOUER MAINLAND ACID RAIN STUDY 
X I H ITVKItVllKWXItlWItHIIKltXRXKRIIRRllll 

VANCOUVER (A) , B.C. 
• I I XI It R t i t * * * * * t l t l t l 

JAH S2-JUN 32 
(VALUES ARE EXPRESSED IN HG PER LITRE) 

PERIOD EXCESS SEA 
EVENT HO DY HR HO DY HR H+ PH CONI CD CU CA++ HG++ S.ACID T.ACID NH4+ FE PB MN K+ NA+ ZN CL- S04- N03- AS CATCH S04 CA S04 +/-

1 I 1 14 15 1 16 11 3.89 5.41 4.4 -.9995 .002 .17 .999 -15.8 32.9 .645 .886 .862 -.601 -.2 -.2 .894 -.2 .4 .368 -.9868 -.? .375 .166 .925 8.883 
1 0 1 16 11 1 18 8 5.62 5.25 9.7 -.9005 .001 .86 .129 -15.0 33.2 .657 .883 .991 -.891 -.2 1.8 .661 1.6 .5 .173 -.9688 -.9 .249 .822 .251 7.838 
2 9 1 18 8 1 24 9 7.94 5.18 8.9 -.0995 .065 .26 .669 -15.6 33.8 .859 .688 .895 .661 -.2 .5 .997 ,9 .8 .297 -.9066 -.9 .674 .181 .125 1.568 
3 8 1 25 9 1 26 9 8.32 5.88 12.7 -.0005 .005 .18 .199 -15.0 34.3 .694 .682 .984 .691 -.2 1.8 .882 1.8 .7 .279 -.9866 -.9 .449 .862 .251 1.842 
8 8 1 26 9 1 28 9 19.58 4,71 32.3 -.9000 -.900 .62 ,328 23.9 68.8 .225 -.968 -.999 -.988 -.2 2.6 -.999 4.7 2.6 1.995 -.9666 -.9 1.947 .521 .653 1.616 
9 9 1 28 9 1 29 18 1.45 5,84 7.5 -.9008 -.988 .54 .939 -15.0 28.5 .143 -.966 -.966 -.966 -.2 .3 -.988 .4 .8 .762 -.9888 -.9 .725 .529 .975 1.371 
4 9 1 29 10 1 31 8 18.47 4.93 14.8 -.9000 -.908 .44 .168 -15.0 49.3 .156 -.966 -.968 -.968 -.2 1.6 -.968 1.6 1.7 .753 -.9888 -.9 1.449 .482 .251 1.82? 
5 8 1 31 8 2 1 9 11.75 4.93 12.8 -.0005 .005 .15 .994 -15.0 49.4 .112 .665 .699 .662 -.2 .9 .894 1.6 1.9 ,425 -.9866 -.9 .774 .116 .226 1.62? 
7 8 2 11 9 2 12 9 19.96 4.96 20.9 -.9000 -.998 .62 .196 15.6 48.2 .399 -.968 -.968 -.965 -.2 1.2 -.988 2.2 2.1 1.727 -.9686 -.9 1.779 .574 .311 1.666 
8 8 2 12 9 2 13 9 17.38 4.76 12.7 -.0005 .992 .82 .968 20.0 46.7 .126 .698 .818 -.881 _t2 .6 .685 1.9 .8 .749 -.9688 -.9 .649 6.668 .151 1.644 
8 8 2 13 9 2 14 9 16.69 4,78 7.4 -.0005 .993 -.81 -.865 18.7 44.9 .844 .688 .887 -.661 _ "3 -.2 .884 -.2 .5 .363 -.9688 -.9 .475 .661 .925 1.333 
8 8 2 14 9 2 15 8 19.96 4.96 7.6 -.8805 .993 .83 .915 15.2 39.8 .658 .865 .887 -.681 -.2 .2 .664 .4 .5 .363 -.9886 -.9 .458 .922 .850 1.623 
8 8 2 15 8 2 16 8 16.98 4.77 12.6 -.9088 -.990 .69 .856 19.7 47.8 ,113 -.968 -.968 -.986 -.2 .5 -.966 .9 .8 .757 -.9000 -.9 .674 .971 .125 1.644 
9 0 2 16 8 2 17 18 3.09 5.51 19.3 -.9688 -.999 -.99 -.998 -15.0 32.6 .198 -.966 -.966 -.966 -.9 -.9 -.986 -.9 -.9 .598 -.9656 -.9 -.988 -.966 -.988 -.966 
8 9 2 17 18 2 19 8 12.59 4.90 16.3 -.8805 .994 .19 .156 15.6 43.7 .872 .816 .668 .882 -.2 1.2 .885 2.3 1.1 .497 -.9888 -.9 .799 .144 .391 .987 
0 9 2 19 8 2 21 9 16.60 4.78 19.9 -.9688 -.996 .38 .158 22.1 51.5 .184 -.988 -.968 -.988 -.2 1.2 -.968 2.3 1.7 .859 -.9000 -.9 1.399 .334 .361 .989 
8 8 2 21 9 2 22 9 12.88 4.89 59.2 -.9866 -.999 1.59 3.386 18.6 51.5 .251 -.986 -.966 -.988 .2 5.2 -.985 9.6 3.6 1.935 -.9686 -.9 2.295 1.362 1.365 1.683 
18 9 2 22 9 2 25 9 4.57 5,34 18.5 -.9689 -,988 1.39 ,138 -15.0 37.6 .347 -.989 -.958 -.986 -.2 1.1 -.985 2.1 1.8 1.461 -.9009 -.9 1.524 1.253 .276 1.245 
9 8 2 25 9 2 27 9 16.22 4,79 13.1 -.0005 .993 .39 .845 19.9 53.9 .167 .636 .817 .854 -.2 .3 .688 .6 1.1 1.941 -.9668 -.9 1.825 .289 .875 1.655 

It 9 2 27 9 3 1 9 4.07 5.39 6.1 -.0005 .992 .22 ,638 -15.0 32.1 .143 ,812 .887 .882 - t2 .2 ,664 .6 .5 .358 -.9000 -.9 .458 .212 .656 1.141 
9 9 3 1 9 3 2 9 4.79 5.32 11.2 -.9995 ,994 .28 .616 -15.8 35.6 .677 .846 .814 .864 -.2 .8 .888 1.5 .9 .651 -.9886 -.9 .699 .256 .211 ,855 
0 9 3 2 9 3 5 9 14.45 4.84 19.6 -.0005 .996 .83 .666 18.5 55.8 .424 .846 .829 .818 -.2 .5 .626 1.1 2.2 2.363 -.9008 -.9 2.674 .811 .125 .957 

12 9 3 5 9 3 13 9 10,23 4,99 19.6 -.9999 -.996 .59 .216 -15.0 44,1 .193 -.968 -.900 .666 -.2 1.7 -.968 2.9 1.4 .342 -.9808 -.9 ,973 .435 .427 1.681 
9 9 3 13 9 4 1 9 .68 6,17 23.6 .0812 .915 1.59 ,186 -15.8 33.6 .599 .648 .615 .883 ,5 1.4 .612 2.5 3.2 1.856 -.9888 -.9 2.84? 1.447 • .351 1.151 
9 9 4 1 9 4 3 23 5,89 5,23 18.8 -.6665 .996 .49 .238 -15.0 34,6 .216 .015 .013 .652 •_2 1.6 .892 3.1 1.4 ,974 -.9685 -.9 .998 .339 .482 .972 
9 0 4 3 23 4 12 8 1.70 5.77 11.2 -.0065 .997 .52 ,166 -15.6 32.7 .134 .081 .885 .884 -.2 .8 .664 1,5 1.2 .668 -.9688 -.9 ,?99 .496 ,261 1.835 
8 9 4 12 8 4 14 9 3.63 5.44 23.4 -.8865 .996 .34 .340 -15.0 33.4 .662 .838 .618 .885 -.2 2.3 .684 5.2 1.9 .434 -.9588 -.9 .297 ,234 .783 1.811 
9 8 4 14 9 4 21 17 2.40 5.62 17.6 -.8685 .666 .85 .158 -15.6 33.3 .196 .825 .682 -.881 .2 1.4 .882 1.9 1.9 1,218 -.9688 -.9 1.549 .797 .351 1.185 
9 0 4 21 17 5 17 8 ,20 6.69 24.4 .8866 .999 2.39 .148 -15.0 -15.8 .392 .831 .824 .258 .2 1.1 .615 1.9 3.2 2.815 -.9660 -.9 2.924 2.258 .276 1.285 
9 8 5 18 7 6 27 3 .78 6.11 8.8 -.8805 .664 .72 ,849 -15.8 41.7 .831 .866 .869 .683 -.2 .4 .899 • .2 1.6 .283 -.9868 -.9 1.566 .785 .190 1.434 
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JUN 82-EEC 32 
(VALUES ARE EXPRESSED IN HG PER LITRE) 

PERIOD EXCESS SEA 
EVENT HO DY HR HO DY HR Ht PK CON! CD CU CA++ HG« S.ACID T.ACID NH4+ FE PB HN K+ NA+ ZN CL- SD4- N03- AS CATCH 304 CA S04 +/-

I 0 6 27 8 7 4 8 6.83 5.22 6.8 -.8685 .662 .62 .819 -15.6 39.6 .875 .676 .609 .664 -.2 -.2 .083 .3 .7 .527 -.9686 -.9 .675 .616 .925 .623 
I 8 7 4 8 7 14 3 .69 6.16 7.5 -.3685 .836 .36 .020 -15.6 36.4 .215 .020 .687 .862 -.2 .3 .863 .2 1.8 .655 -.9686 -.9 .925 .349 .975 1.292 
0 8 7 14 8 7 15 8 6.83 5.22 6.1 -.8335 .684 .62 .319 16.6 36.5 .846 .638 .866 .398 -.2 .2 .992 .3 .6 ,328 -.9686 -.9 .556 .512 .959 .853 

14 8 a n 8 8 14 8 7.94 5.18 3.6 -.8865 .885 .14 .614 -15.8 19.6 .687 .069 .887 -.861 -2 .2 .888 .3 .9 .558 -.9666 -.9 .856 .132 .959 .888 
0 8 8 14 9 8 31 9 16.68 4.78 12.5 -.9366 -.988 .21 .847 19.2 47.5 .213 -.986 -.966 -.988 -.2 .4 -.968. : ,4 1.4 1,354 -.9668 -.9 1.388 .195 .188 1.892 

15 9 3 31 9 9 7 9 14.79 4.83 11.3 .8823 .866 .15 .828 28.8 48.8 .157 .867 .818 .981 -.2 .3 .816 .5 1.1 • 1.663 -.9868 -.9 1.825 .139 .975 .903 
1 9 9 7 9 9 11 13 18.00 5.08 5.6 -.9683 -.988 .89 .816 -15.6 35.6 .881 -.966 -.968 -.968 -.2 -.2 -.968 .2 .8 .474 -.9666 -.9 .775 .886 .825 .969 

16 8 9 11 8 9 29 8 22.91 4.64 20.5 -.9888 -.980 .69 .851 28.1 72.9 .756 -.988 -.968 -.988 _ 2 .4 -.968 .5 3.2 1.577 -.9668 -.9 3.188 .675 .188 1.162 
17 8 9 29 8 10 4 9 12.88 4.89 10.3 .8667 .005 .36 ,633 17.4 38.3 .141 .609 .68? .884 -.2 .3 .811 .5 1.3 .762 -.9686 -.9 1.225 .289 .875 1.616 
18 9 18 4 9 10 6 8 19.53 4.71 20.7 -.6885 .862 .18 .176 25.3 63.5 .263 .065 .832 .385 -.2 1.4 .667 2.7 1.6 .793 -.9686 -.9 1,249 .127 .351 .958 
8 8 18 6 8 10 17 3 10.23 4.99 16.6 .6686 .005 .19 ,228 -15.8 41.8 .693 .008 .388 .682 -.2 1.6 .836 2.8 1.3 .438 -.9668 -.9 ' .898 .129 .482 1.818 

IV 8 19 17 3 18 23 9 5.62 5.25 10.3 -.6865 .663 .17 .877 -15.8 42.3 .261 .885 .818 .881 -.2 .6 .816 .9 .4 .456 -.9888 -.9 .249 .147 .151 1.548 
8 9 19 23 9 18 25 8 17.78 4.75 29.2 -.8885 .865 .13 .158 21.4 56.6 .145 .819 .312 .681 -.2 1.2 .635 2.1 1.2 .433 -.9668 -.9 .899 .884 .391 1.889 
0 8 10 25 3 18 26 7 15.49 4.81 27.3 -.8685 .864 .1? .278 19.8 52.5 .868 .828 .312 .681 -.2 2.5 .665 4.3 1.3 .328 -.9686 -.9 .673 .895 .627 1.853 
6 0 10 26 7 18 28 3 6.92 5.16 12.9 -.9668 -.968 .28 ,868 15.8 34.6 .247 -.968 -,?88 -.988 -g2 .8 -.968 1.3 .6 .662 -.9868 -.9 .399 .176 .281 1.238 

28 0 11 1 14 11 4 8 32.36 4.49 29.8 .8916 .887 .26 .198 38.6 75.3 .244 .817 .812 -.681 -.2 1.6 .822 3.9 2.6 1.439 -.9666 12.7 1.598 .199 .492 .981 
8 0 11 4 8 11 5 9 15.49 4.81 16.6 -.8865 .662 .17 ,118 18.8 46.7 ,112 .688 .316 -.681 -,2 1.8 .886 1.7 .9 .629 -.9000 13.1 .649 .132 .251 1.116 
8 8 11 5 9 11 6 3 10.96 4.96 8.9 -.9999 -.968 .87 .858 -15,8 34.6 .858 -.966 -.983 -.983 -.2 .5 -.988 .8 .4 ,332 -.9666 5.8 .275 .651 .125 1.25? 
8 9 11 6 8 11 7 8 3.93 5.48 13.3 -.9688 -.900 .38 ,133 -15.6 31.7 .181 -.988 -.936 -.986 -.2 1.2 -.966 2.1 .7 .842 -.9888 4.3 .399 .334 ,381 1.126 
0 8 11 7 8 11 16 8 28.34 4.54 16.6 -.9865 .885 .37 .663 34,3 76.9 .143 .623 .618 .662 -.2 .4 .667 .6 1.7 1.634 -.9686 13.1 1.686 ,355 .199 1.822 
8 9 11 16 8 11 16 13 14.79 4.83 18.0 -.6665 .684 .69 ,186 28.3 42.3 .132 .616 .686 .831 -.2 1.5 .833 2.7 .8 .452 -.9668 13.1 .423 .633 .377 1,091 
8 8 11 16 13 11 21 9 28.89 4.68 17.3 -.8695 .665 .33 .126 26.6 66.7 .282 .628 .831 .633 -.2 .3 .887 1.4 1.3 1.566 -.9888 18.9 1.699 .366 .291 1.054 
0 8 11 21 9 11 27 8 5.58 5.26 8.2 -.3865 .865 .37 .817 -15.6 53.3 .257 .817 .818 .833 -.2 ,2 ,319 .3 1.2 .651 -.9686 13.1 1.156 .362 .959 1.157 
8 6 11 27 8 11 28 2 18.23 4.99 6.7 -.9985 .682 .68 ,023 -15.6 34,8 .136 .613 .889 .881 -.2 -.2 .992 .3 .3 .571 -.9888 13.2 .275 .876 .925 1.264 
8 9 11 28 2 11 28 14 18.72 4.97 10.2 -.6635 .382 .87 .097 -15.3 42.3 .112 .686 ,385 -.831 -.2 .8 ,831 1.4 .4 .292 -.9668 11.4 .199 .648 .291 1.252 
8 9 11 28 14 11 29 5 12.88 4.89 10.2 -.8885 .833 .11 .077 17.5 47.4 .161 .817 .864 -.681 -.2 .6 .991 1.1 .4 .628 -.9888 8.6 .249 .087 .151 1.262 
8 0 11 29 5 12 1 8 12.38 4.89 8.9 -.8865 .834 .21 .024 17.3 53.8 .116 .613 .667 .882 -.2 .2 ,894 .3 .3 1.841 -.9688 11.4 .256 .262 .959 1.366 
9 9 12 1 8 12 2 8 12.88 4.89 8.5 -.8885 .363 .86 .846 17.4 55.2 .184 .817 .666 .891 -.2 .4 ,985 .5 .3 .633 -.9868 13.1 .268 .945 .119 1,469 
0 9 12 3 5 12 4 8 1.55 5.81 7.3 -.9886 -.988 .83 .091 -15.8 58.4 .336 -.968 -.966 -.968 -.2 .8 -.999 1.4 .2 .662 -.9868 5.3 6.686 9.900 .261 1.116 
8 9 12 4 8 12 12 8 17.38 4.76 19.7 -.6685 .662 .84 .633 25.6 164,8 .162 .808 .864 -.631 -.2 ,2 .992 .4 J .673 -.9868 13.6 .656 .032 .956 1.153 
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DEC 32-FEB 33 
(VALUES ARE EXPRESSED IN NE PER LITRE) 

PERIOD EXCESS SEA 
EVENT HO DY HR HO DY HR H+ PH CONI CD CU CA++ HE++ S.ACID T.ACID NH4+ FE PB HN K+ NA+ ZN CL- S04- N03- AS CATCH S04 CA S04 •/-

8 1 12 12 8 12 15 4 6.46 5.1? 14,8 -.9985 .063 .19 ,149 -15.0 48.1 .253 .015 .865 .991 -.2 1.3 .066 2.2 .8 .664 -.9006 11.1 .474 .141 .326 1,125 
22 9 12 15 4 12 16 5 .27 6.57 11.1 -.8885 .882 .12 .120 -15.0 53.0 .996 .809 .684 -.991 -.2 1.1 .864 2.9 .3 .283 -.9669 12.6 .824 .878 .276 1.669 

8 9 12 16 5 12 18 3 11,75 4,?3 34.3 -.9689 -.989 .31 .459 -15.9 42.7 .174 -.999 -.968 -.999 -.2 3.9 -.988 6.9 1.7 .859 -.9086 5,3 .721 .162 ,979 1,110 
0 8 12 18 3 12 29 8 3.47 5.46 39.5 -.9999 -.966 .34 .560 -15.0 25.9 .149 -.990 -.999 -.900 -.2 5.3 -.980 9.5 1(9 ,.341 -.9666 6.8 .576 .139 1,336 .934 

23 9 12 29 8 12 21 7 10.96 4.96 14.4 -.9868 -.906 .23 .120 -15.0 42.7 .179 -.999 -.988 -.999 -.2 1.8 -.988 1.7 1.9 .784 -.9680 5.9 .749 .192 ,251 1.884 
3 9 12 21 7 12 22 3 7.41 5.13 16.4 -.9995 ,893 .95 ,189 -15.9 39.9 .179 .995 .995 -.991 -.2 1.7 . .882 2.9 .5 .593 -.9000 9.7 .873 3.888 .427 1.892 
0 9 12 22 3 12 26 ? 15.85 4.39 16.6 .6628 .018 .14 ,9?4 20.3 53.4 .293 .913 .611 .992 .2 1.8 .612 1.8 1.2 1.129 -.9008 7.3 .949 .182 .251 .962 
J 0 12 26 9 1 2 23 18,29 4.74 14.2 -.0995 .998 .96 ,968 -15.9 52.5 .354 .923 .913 .992 -.2 .6 .685 i;i 1.2 .896 -.9008 13.8 1.649 .837 .151 1.888 
9 9 1 2 23 1 4 ? 1.86 5.73 19.6 ,9617 .015 .15 .046 -15.0 35.9 .251 .923 .817 .892 .5 .8 .614 1.3 .6 .855 -.9068 9.6 .399 .128 .211 1.186 
0 9 1 4 7 1 5 3 7,76 5.11 3.7 -.0865 .903 .04 .006 -15.0 34.2 .040 ,915 ,995 .002 -.2 -.2 .885 -.2 .2 .221 -.9868 7.7 .175 .836 .625 1.837 
9 9 1 5 8 1 7 13 11.22 4.95 7.4 -.0005 .003 .08 ,040 -15,0 34.3 ,116 .913 .997 ,991 -.2 .2 .864 .5 ,5 .483 -.9008 8.4 .456 .872 .658 1.157 

24 9 1 7 13 1 8 1 6.31 5.29 5.2 -.8085 .093 .93 .037 -15.0 25.9 .921 .993 ,985 -.801 -.2 .2 .832 .5 -.2 .244 -.9688 8.8 .858 .622 .858 1.157 
24 9 1 8 1 1 18 9 5.25 5.28 6.5 -.0005 .003 ,05 .051 -15,0 25.9 .050 .995 .993 -.991 -,2 .3 .862 .8 .2 .204 -.9800 8.5 .125 .839 ,875 1.818 
9 0 1 10 9 1 10 6 7.24 5.14 3.2 -.8885 .992 .02 ,006 -15.0 25.9 .031 .992 .893 -.001 -.2 -.2 .681 -.2 .2 .111 -.9008 7.8 .175 .016 .625 1.97? 
9 8 1 13 12 11? ? 15.49 4.81 8.8 -.6965 .993 .9? ,01? 21.3 55,1 .112 .929 .009 .882 -.2 -.2 .084 .2 .6 .589 -.9088 8.4 .575 .886 .625 1.254 
0 9 1 1? 9 1 23 ? 14.13 4.85 13.6 -.9668 -.909 .22 .044 -15.0 51.7 .354 -.990 -.990 -.900 -.2 .2 -.900 .6 1.1 1.413 -.9008 5.7 1.658 .212 .656 .952 
9 0 1 23 ? 1 24 ? 7.24 5.14 8,1 -.6885 .992 .10 ,037 -15.0 36,3 .216 .917 .002 .018 -.2 -.2 .862 ,5 ,5 .567 -.9866 7.6 .475 .896 .825 1.615 
9 8 1 24 ? 1 26 8 6.92 5.16 9,9 -.6885 .994 .08 .964 -15.9 34,2 .287 .809 .087 -.881 -.2 .4 .082 1.9 ,5 .456 -.9888 6.9 ,433 .665 .118 1.036 
0 9 1 26 8 1 27 8 3.55 5.45 5,1 -.8005 .993 .13 .021 -15.0 31.6 .111 .919 .007 .002 -.2 .2 .865 .3 .3 .261 -.9686 7.8 .250 .122 ,856 1.542 
9 0 1 27 8 2 1 ? 12.02 4.92 18.0 -.9668 -.909 -.?0 -.900 17.3 71,5 .633 -.908 -.900 -.988 .4 .7 -.900 1.2 1.8 2.733 -.9668 6.2 1,624 -.966 ,176 -,?08 
9 9 2 1 ? 2 ? 6 7,24 5.14 11.8 -.0865 .992 .22 ,969 -15.0 59,1 1.646 .914 .996 .881 -.2 .6 ,884 1.9 1.1 .943 .8836 12.8 .949 .197 ,151 1,667 
9 0 2 ? 6 2 10 ? 13.49 4,87 15.4 -.6865 .091 .10 .129 15.2 28.8 .885 .888 .004 .887 -.2 1.6 .002 1.7 1.9 ,461 .6812 12.4 .749 .062 ,251 1.638 

25 0 2 10 9 2 10 23 7.41 5.13 7.1 -.6885 .001 .08 ,959 -15.0 59,5 .694 .818 ,006 -.881 -.2 .4 .383 .7 .4 .323 .6886 12.3 .300 .065 ,188 1.222 
25 0 2 10 23 2 11 3 6.61 5.13 5.3 -.6665 -.991 .01 .998 -15.9 26.6 .048 .843 -.091 -.681 -.2 -.2 -.001 .2 .3 .248 .8881 12,7 ,275 .606 ,825 1.891 
25 9 2 11 3 2 11 ? 28.18 4,55 23.9 -,9008 -,908 .06 .148 38.3 66.9 .835 -.988 -.996 -.988 -.2 1.1 -.938 2.9 2.1 .354 .6664 6.8 1.324 .813 .276 .898 
26 9 2 11 ? 2 12 4 21.38 4.67 16.4 -.6685 .903 .05 .100 29.4 62.5 .069 .812 .992 -.881 -.2 1.8 .001 1.5 1.5 .686 .8686 12.1 1.249 .612 ,251 .969 
26 9 2 12 4 2 12 16 10.23 4.99 7.8 -.8005 -.001 .01 .032 15.0 39.1 .651 .664 -.901 -.661 . 2 ,3 -.381 .4 .3 .467 .8864 12.9 .225 0.086 .875 1.328 

9 9 2 12 16 2 14 3 12.39 4.91 19.3 -.8805 .083 .93 .059 18.4 47.5 .833 .865 .882 .681 -.2 .5 .861 .9 .5 .292 .8683 6.8 .375 .811 .125 1.186 
0 9 2 14 8 2 15 23 9,55 5.92 13.3 .0008 .996 .1? .100 -15.0 46.2 .197 .814 .096 .662 .2 .9 .812 1.6 1.9 .483 .8664 13.1 .774 .156 ,226 1.118 

27 9 2 15 23 2 17 6 13.49 4,87 9.1 -.0665 ,991 .13 .039 -15.0 48.9 .136 .669 .994 -.881 -.2 ,3 ,394 .7 .5 .548 .8883 13.8 .425 ,119 .875 1,192 



LOWER MAINLAND ACID RAIN STUDY 

VANCOUVER (A) , B.C. 
• w i n x t t s i t i n n i i t 1 r C 1 l * t * * * 

FEB 83-JUL 83 
(VALUES ARE EXPRESSED IN HS PER LITRE) 

PERIOD EXCESS SEA 
EVENT HO DY HR NO DY HR H* PH CONI CD CU CA++ N6« S.ACID T.ACID NH4+ FE PB HN K+ NA+ ZN CL- S04- N03- AS CATCH S04 CA S04 •/-

9 1 2 17 6 2 18 17 6.03 5.22 5.6 -.0995 .981 .05 .846 -15.8 63.3 .846 .887 .682 -.681 -.2 .4 .082 .7 .2 .124 .8681 13.8 .186 .835 .166 1.344 
1 0 2 18 17 2 19 16 2.29 5.64 15.1 -.0095 .084 .54 .168 17.5 58.9 .286 .868 .684 .861 -.2 1.3 .884 2.1 1,2 .569 .8689 12.4 .874 .491 .326 1.222 
9 9 2 1? 16 2 19 19 7.59 5.12 17.4 -.9805 -.991 .31 .228 15.3 55,6 .578 .838 .885 .882 -.2 1.8 .001 3.1 1.1 .531 .6889 11.7 .648 .242 .452 1.662 
0 8 2 1? 19 2 20 6 9.55 5.92 19.5 -.0095 -.001 .24 .268 -15.0 52.1 .841 .688 .663 .661 -.2 2.1 -.881 3.6 1,8 .586 .6663 12.6 .473 .161 .527 1.856 
1 0 2 28 6 2 22 3 4.17 5.38 4.2 -.0005 .001 .11 .818 -15.0 38.2 .869 .685 -.661 .861 -.2 -.2 .065 ''.2 .2 .261 .8661 9.8 .175 .116 .825 1.561 

28 9 2 22 3 2 23 9 9.33 5.93 7.4 -.9095 .991 .14 .328 18.6 67.8 ,154 .869 .884 .382 -.2 -.2 .883 .2 ,7 .416 .6813 9.9 .675 .136 .825 1.241 
9 9 2 23 9 2 26 8 10.23 4.99 15.9 -.0095 .096 .51 .855 -15.8 185.3 .767 .819 .813 .684 .3 .5 .113 .7 1.9 1.772 .1114 8.6 1.775 .491 .125 1.233 
1 0 2 26 8 3 6 10 17.38 4,76 19.5 -.0095 .998 .59 .675 24.5 86.7 1.829 .342 .812 .806 .3 .5 .818 ,9 1,7 1.718 .8866 3.6 1.575 .481 .125 1.526 
8 9 3 6 19 3 3 9 9.77 5.91 12.2 .9006 .999 .31 .363 -15.3 79.2 .988 .868 .689 .864 -.2 .5 .888 .7 1.3 .997 .8311 18.4 1.174 .281 ,125 1.652 
0 9 3 8 9 3 9 3 7.94 5.19 12.6 -.9905 .901 .88 .656 -15.8 41,7 .111 .838 .865 ,661 -.2 .5 .615 .9 .5 .236 ,8663 13.6 .375 .861 .125 1.211 
9 8 3 9 3 3 10 6 7.24 5.14 11.9 -.0905 .993 .12 ,659 -15.6 48,1 .676 .865 ,862 -.661 _t2 .3 .681 ,7 .4 .235 .8832 9.7 .325 .189 .875 1.198 

31 9 3 19 6 3 13 15 3.98 5.40 11.5 -.9005 .993 .39 .897 -15.8 51.1 .123 .887 .365 .881 -'.2 .7 .683 1.2 .7 .412 -.8881 16.5 .524 .273 .176 1.212 
9 9 3 13 15 3 22 8 17.38 4.76 26.7 -.0005 .995 .29 ,256 24.5 78.4 1.286 .818 ,869 .882 - 2 2.1 .605 3.9 1.7 .266 .8887 9.8 1.173 ,218 .527 1.454 
9 0 3 22 8 3 29 8 8.71 5.95 17.5 -.0005 .904 .32 .156 17.3 96.7 1.286 .868 ,887 .883 - t2 1.2 .809 1,3 1.6 1.993 .8386 13.6 1.299 .274 .381 1.597 

33 9 3 29 8 3 29 15 6.46 5.19 6.3 -.8005 .993 .13 .841 -15.5 59.1 .122 .689 .384 .061 -.2 .2 .882 .5 .4 .314 ,3801 12.9 .356 ,192 .351 1.194 
33 9 3 29 15 3 31 2 12.88 4.39 18.9 -.0085 .093 .13 .685 19.2 64.2 .169 .668 .337 .661 -.2 .6 .003 1.1 .6 .738 .8003 12,2 .449 .187 .151 1.686 
9 0 3 31 2 4 1 12 19.23 4.99 7.7 -.0005 ,994 .19 .629 17.5 62.6 .644 .684 .666 .681 . f 2 -.2 .683 .3 1.6 .366 .0004 12.7 .975 .186 ,825 .919 
9 9 4 1 12 4 7 9 19.47 4.98 14.3 -.0885 .992 .26 ,168 17.4 55.2 .881 .889 .386 .832 -.2 1.0 .083 1.8 1.1 .668 .3834 8.8 .849 .222 .251 .975 
0 9 4 7 9 4 11 12 16.98 4.77 16.9 -.0005 .984 .28 .138 23.3 77.9 ,176 .827 .811 .061 -.2 1.0 .883 1.7 1.3 1.183 .0884 12.9 1.649 .152 ,251 ,993 
9 0 4 11 12 4 24 5 4.79 5.32 15.1 -.0005 ,913 .78 .685 13.6 98.2 ,932 .186 ,313 .008 -.2 .5 .813 1.6 2.3 1.434 .8662 13.8 2.174 .761 .125 1.283 
9 9 4 24 5 4 24 10 18.95 4.95 8.3 -.0835 .902 .64 .852 -15.3 34.4 .817 .886 ,861 -.081 -.2 .5 -.881 .4 .4 .193 -.8881 12.5 .275 .621 .125 1.874 
9 9 4 24 19 4 26 5 8.71 5.96 7.3 -.0905 .903 .36 .829 16.3 47.3 .617 .811 ,863 .002 -.2 .5 -.381 .9 ,4 .341 -.5881 13.2 .275 .641 .125 1.663 
9 9 4 26 5 5 8 8 13,39 4.86 12.9 -.8835 ,094 .36 ,864 18,3 55.4 .131 ,822 ,609 .002 -.2 .4 .863 .7 1.6 .833 .6666 12.5 1.568 .345 ,168 .966 
9 9 5 8 8 5 16 8 28.84 4.54 23.5 -.0095 .997 .32 .188 32.3 72.5 .386 .827 ,833 -.968 -.2 .5 .387 1.6 3.6 1.993 .8813 7.7 3.474 ,881 .125 .881 
0 9 5 16 8 6 9 8 38,92 4.42 39.3 .8805 ,913 1.36 ,196 42,2 166.8 .697 .834 .635 .014 .2 1.4 ,638 1.9 5.6 3.138 .8661 6.8 5.249 1.247 .351 1.814 

34 35 6 9 8 6 15 13 22.91 4.64 17.8 -.9995 .031 .41 .678 28,8 66.3 .547 .689 .811 .889 -.2 .3 .387 .6 2.4 1.284 .6006 7.7 2.325 .399 .875 1.985 
36 9 6 15 13 6 17 9 29.42 4,69 9,1 -.0805 .993 .14 ,815 24.7 58.7 .658 ,668 ,666 ,003 -.2 -.2 .882 -.2 .8 .633 .8661 13.1 .775 .136 .825 1.366 
1 9 6 17 9 6 20 8 38.02 4.42 18.4 -.9005 .003 .16 ,329 48,5 78.9 .689 ,867 .813 .002 -.2 .2 .663 .5 1.7 .828 ,0003 8.8 1.658 ,892 .856 .988 
9 9 6 29 8 6 23 8 49.74 4,39 18.8 -.0995 .993 .87 ,815 -.9 -.9 ,693 .815 .668 .001 -.2 -.2 .882 -.2 1.7 .952 .6686 6.7 1.675 .866 .825 1.874 
9 9 6 23 3 7 4 8 11.48 4.94 12.9 -.8095 .097 .61 ,846 15,1 53.7 .231 ,328 .814 .084 .2 .3 .318 .4 1.5 1.218 .3383 7.8 1.425 .599 .675 1.234 



LOVER MAINLAND ACID RAIN STUDY 

VANCOUVER (A) , B.C. 
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JUL 83-NQV 33 
(VALUES ARE EXPRESSED IN HG PER LITRE) 

PERIOD EXCESS SEA 
EVENT HO DY HR HO DY HR Ht PH COND CD CU CAtt HGtt S.ACID T.ACID NH4t FE PB HN Kt NAt ZN CL- S04- N03- AS CATCH 304 CA S04 t/-

9 9 7 4 8 7 11 7 26.30 4.58 12.9 -.8685 .683 .19 ,616 34.2 81.7 .666 .867 .612 .861 -.2 -.2 .863 -.2 1.5 .629 .8662 13.6 1.475 .186 .825 1.871 
9 0 7 11 7 7 11 22 6.03 5.22 4.1 -.6665 .681 .82 .007 -15.0 41.4 .612 .653 .881 -.881 -.2 -.2 .801 -.2 -.2 .173 -.8661 13.2 .675 .016 .825 1.972 
9 9 7 11 22 7 13 1 8.91 5.05 3.3 -.8885 -.381 .09 ,867 -15.0 32.5 .333 .662 .691 .691 -.2 -.2 .681 -.2 -,2 .361 -.8561 13.2 .875 .086 .625 2.158 
9 9 7 13 1 7 15 8 10.23 4.99 7.8 -.6885 .661 .07 .018 15.4 43.3 .631 .664 .665 -.986 -.2 -.2 .002 .2 .3 .292 .6881 7.9 .275 .066 .825 1.436 
3 9 7 15 8 8 11 16 48.98 4.31 47.1 -.9688 -.966 1.30 .156 62.7 147.0 1.993 -.900 -.999 -.956 .2 .5 -.968 .9 7.4 2.436 .6665 4.6 7,274 1.281 ,125 1.265 
9 3 8 11 16 8 28 21 22.39 4.65 15.6 -.6885 .865 .19 .053 29.7 71.9 .651 .631 .997 .681 -.2 .4 .004 .7 1.5 .337 .3863 12.2 1.488 .175 .116 1.646 
9 8 8 2B 21 7 1 7 22.39 4.65 11.1 -.6665 .662 .14 .519 28.9 71.4 .126 .833 .686 .662 -.2 -.2 .864 .3 .7 .912 .8662 12.9 .675 .136 .825 1.179 
9 9 9 1 9 9 2 8 5.01 5.30 4.7 .8887 -.001 .04 .023 17.0 43.5 .637 .812 .992 -.661 -.2 .3 .682 .3 .2 .155 -.6681 13.2 .125 .029 .675 1.756 
9 8 9 2 8 9 18 6 12.59 4.90 18.5 -.0885 .001 .19 ,828 19.4 55.9 .582 .815 .886 .661 -.2 .2 .863. .3 .4 .828 .8832 12.7 .356 .182 .659 1.333 
9 3 9 19 6 9 21 8 28.39 4,68 17.5 -.8665 .001 .30 .100 24.7 52.7 .156 .626 ,918 .884 -.2 .8 .883 1.5 1.4 .789 .6663 8.2 1,199 .270 .261 1.887 
9 0 9 21 8 9 27 8 19.95 4,78 12.4 -.8685 .666 .15 ,645 23.2 67.7 .135 .622 .689 .002 -.2 .2 .663 ,4 1.2 .372 ,8666 8.3 1.156 .142 ,956 1,138 
9 8 9 27 8 13 17 5 7.41 5.13 45.2 .3826 .048 3.30 .333 16.6 81.5 .248 .378 .358 .020 .4 2.5 .019 3.8 6.9 3.246 .8683 12.8 6.273 3.205 .627 1.093 

38 8 18 17 5 18 28 7 3.31 5.48 12.1 ,5635 ,621 .82 .153 18.4 54.3 .112 .676 ,646 ,085 -.2 .4 . .625 .8 2.3 .766 .6383 8.7 2.268 .885 .166 .999 
9 0 18 20 7 18 21 19 16.98 4.77 14.4 -.6665 .663 .42 .866 19,6 53.3 .261 .676 .619 .063 -.2 ,2 .683 .5 2.1 .842 .8864 13.1 2.058 .412 .656 .914 
9 3 18 21 19 IB 25 8 28.42 4,69 16.4 -.3885 ,884 .26 ,386 25.9 63.9 .375 .832 .313 .003 -.2 .5 .863 1.1 1.5 .576 .8831 11.8 1.375 .241 .125 .957 
0 8 10 25 8 IB 38 12 18,86 5.88 13.6 -.8865 .665 .73 .544 15.3 14,4 .126 .686 .626 .664 -.2 .2 .814 .4 1.5 1.462 .6663 13.2 1.458 .722 .656 1.833 
9 9 18 38 12 13 31 8 14.45 4.84 6.3 -.6885 .683 .04 ,366 18.7 41.2 .324 ,613 .335 -.001 -.2 -.881 .2 .443 .8662 7.9 .175 .836 .625 1.782 

49 9 18 31 8 11 2 3 18.47 4,98 7.7 -.8665 ,663 .14 .839 15.4 43.7 .149 ,168 .658 .005 -.2 .2 .333 .7 .3 .531 .6882 13.1 .258 .132 .658 1.163 
41 3 11 2 3 11 2 21 16.23 4.99 9.6 -.8665 .681 .12 ,867 -15.6 41.3 .108 .889 ,684 -.001 -.2 .5 ,653 1.3 .3 .527 .6665 13.6 .175 .161 .125 1.211 
41 0 11 2 21 11 3 7 4.68 5,33 4,7 -.6665 ,661 .09 .929 -15.0 22,7 .024 ,118 .662 .065 -.2 .2 .662 .5 -.2 .217 .6681 9.6 .050 .682 .956 1.226 

9 8 11 3 7 11 6 7 4.37 5.39 11.3 -.8855 ,681 .53 .676 -15.8 26.9 .211 .823 .811 .002 -.2 .5 .313 1.2 ,9 .713 .9889 18.9 .775 .511 .125 1.136 
0 0 11 6 7 11 7 16 5.89 5.23 28.3 -.6685 ,002 .23 .268 -15.8 23.1 ,876 .621 ,669 .881 -.2 2.2 .662 4.2 .6 .319 .6661 7.7 .048 .146 .552 1.838 
9 8 11 7 16 11 10 9 6.92 5,16 7.6 -,6665 -.001 .13 ,635 19,4 53.4 .159 .833 ,657 ,082 -.2 .2 .664 .6 ,4 ,399 .6681 11.3 .350 .122 ,658 1.147 
9 0 11 13 9 11 13 3 13.96 4.96 12.6 -.3865 -,051 .21 ,128 -15.3 49.1 .122 .616 ,689 .001 -.2 ,9 .334 2.8 .6 .452 .8333 13.2 .374 .176 .226 1,647 
0 B 11 13 8 11 14 6 11.75 4,93 12.5 -.8885 -.061 .12 ,897 15.8 57.2 .685 .626 .887 ,881 -.2 .7 .652 1,5 ,5 .518 .6663 13.2 .324 .693 .176 1.539 
9 0 11 14 6 11 14 20 18.72 4,97 9.6 -.0055 ,051 .09 .046 -15.8 66.6 .686 .616 .687 .681 -.2 .3 .865 .8 .4 .456 .3564 13.2 .325 .579 .875 1.629 
9 0 11 14 23 It 15 1 7.59 5,12 3.8 -.8865 .001 .02 .018 -15.5 34.2 .635 .634 .334 .881 -.2 -.2 .882 ,3 .2 .273 .6861 13.2 .175 .516 .825 1.114 

43 0 11 15 1 11 15 9 11.48 4.94 16.8 -.0085 .003 .89 .188 -15.6 58.1 .537 .867 .664 -.661 -.2 1.5 -.861 3.6 .3 .323 .5663 13.2 8.008 .633 .377 1.847 
43 0 11 15 9 11 16 6 15.14 4.82 16.4 -.6665 -.051 .09 .150 16.8 58.4 .653 .566 .885 .662 -.2 1.2 .861 2.4 .4 ,588 .6886 13.2 ,899 .644 .361 1.659 

9 3 11 16 6 It 16 23 18.36 5.03 6.8 -.8665 ,693 .84 .033 15.1 52.1 .653 .827 ,864 .881 -.2 .2 ,682 .5 .2 .345 .3633 18.3 .150 .532 .658 1.213 



i c c 
LOVER MAINLAND ACID RAIN STUDY 

VANCOUVER (A) , B.C. 

NOV 83-BEC 33 
(VALUES ARE EXPRESSED IN HE PER LITRE) 

PERIOD EXCESS SEA 
EVENT HO DY HR HO DY HR H+ PH COHO i CD CU CA++ HG++ S.ACID T.ACID NH4+ FE PB HN I* NA+ ZN CL- 304- N03- AS CATCH S04 CA S04 +/-

8 8 It 16 23 11 17 5 9,12 5.84 6.5 -.0005 ,681 .69 .633 -15.0 31.3 .653 .818 .663 -.681 -.2 .2 .683 .6 .2 ,314 .8664 11.7 .158 .682 .656 1.167 
8 8 11 17 5 11 IB 6 15.14 4.82 22.2 -.0005 -.661 .13 .236 17.2 44.0 .857 .619 .667 -.681 -.2 2.6 .862 3.8 .6 .523 .6866 11,3 .898 .654 .582 1.646 
0 8 11 18 8 11 1? 18 6.17 5.21 7,0 -.0865 ,583 .25 .837 -15.8 42.7 .869 .617 .887 .662 -.2 .2 .388 1.8 .3 .376 .8683 13,2 .258 .242 .858 ,908 
0 8 11 19 18 11 23 0 36.28 4.52 17.1 -.0005 .683 .28 .645 16.6 70.0 .281 .636 .623 .662 -.2 .3 .815 .7 1.1 1.688 .6868 13.2 1.625 .269 .875 1.888 
8 8 11 23 8 11 24 18 4.96 5.31 4.0 -.6865 .663 .22 .811 -15.0 43.7 .814 .811 ,668 .661 -.2 -.2 .888 -.2 -.2 .217 .3661 13.2 ,875 .216 .825 2.912 
8 8 11 24 18 11 24 IS 8.91 5.85 17.5 -.6005 .662 .15 .268 -15.0 52.9 .845 ,686 .016 .883 -.2 1.7 .887 3.1 .5 .264 .8666 11.8 ,873 ,885 .427 1.166 , -•>. 

0 8 11 24 15 11 25 8 6,76 5.17 14.5 -.8665 .663 .15 .186 -15.0 48.9 .817 .613 .689 .651 -.2 1.5 .686 2.7 .2 .368 .6862 9.2 8,663 .893 .377 1.134 
>^> 

9 8 11 26 19 12 5 8 66.26 4,22 27.7 -.0065 .612 .37 .044 66.6 114.8 .141 .654 .635 .865 -.2 .3 .636 .7 1.3 2.852 .8867 7.9 1.725 .359 .875. ' 1.825 

AVERAGES 12.62 5,04 13.8 -.4459 -.564 -.29 -,115 -14.8 -49.9 1.558 .622 -.618 -.555 -.1 -.75 -.632 -1.35 -1.14 .759 -.8426 16.3 1.893 .271 .192 1.159 
(4.92) 

REMARKS : (1) UNKNOWN START OR END TIMES ARE DESIGNATED BY 99. (2) HYDROGEN ION VALUES (Ht) ARE COHPUTED FROH THE MEASURED PH. THE AVERAGE PH IS AN 
ARITHMETIC AVERAGE WHILE THE NUMBER IN PARENTHESES IS THE AVERAGE PH COHPUTED FROH THE H+ VALUES. (3) CONDUCTANCE IS EXPRESSED IN HICRO-
SIEHENS/CH,, STRONG ACID, TOTAL ACID 4 H+ ARE EXPRESSED IN MICRO EQUIVALENTS/LITRE. (4) CD, CU, FE, PB, HN 4 ZN ARE EXTRACTABLE AHOUNTS. 
(5) HINUS SIGNS FLAG VALUES THAT ARE BELOW DETECTION LIMITS. WHEN THE AVERAGES ARE COHPUTED, 1/2 THE DETECTION LIHIT IS USED AND THE 
AVERAGE VALUE IS AGAIN FLAGGED WITH A HINUS SIGN. (6) HISSING DATA ARE DESIGNATED BY -.9. (7) THE CATCH AMOUNTS ARE CALCULATED FROM THE 
SAMPLE VOLUME AND ARE EXPRESSED IN MILLIMETRES OF RAINFALL, WITH A FULL SAMPLER BEING APPROX. 34 HH. (8) THE ION BALANCE (+/-> IS COMPUTED 
FROM THE SUM OF H+, CA++, HG++, NH4+, K+ 4 NA+ DIVIDED BY THE SUM OF CL-, S04- 4 N03-. VALUES BELOW THE DETECTION LIHITS ARE HANDLED AS ABOVE. 
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LOWES MAINLAND ACID SAIN STUDY 
****************************** 

WHISTLER HTN .B.C. 
*l UVVtt U W V V M M U VVIMflf 

ft x ft i x xxxxxxx KXXXXXXX 
82-HAR 82 

(VALUES ARE EXPRESSED IN HG PER LITRE) 

PERIOD EXCESS SEA 
EVENT HO DY HR HO DY HR H+ PH COM CD CU CA++ HG++ S.ACID T.ACID NH4+ FE PB HN K+ NA+ ZN CL- S04- N03- AS CATCH S04 CA S04 +/-

2 8 1 22 99 1 25 99 2.57 5.59 1.5 -.9995 .993 -.91 -.905 -15.9 27.4 -.003 .002 -.991 .681 -.2 _ 2 .662 -2 -.2 .671 -.9000 -.9 .675 .661 .825 1.656 
3 6 1 25 9 T 27 9 3.39 5,47 2.1 -.0805 .993 .91 -.095 -15.0 25.5 -.003 .001 -.001 -.681 -.2 -.2 .661 -.2 -.2 ,686 -.9066 -.9 .875 .666 ,625 1.799 
4 8 1 29 9 t 39 9 1.66 5.78 3.2 -.9995 .993 .16 .018 -15.9 27.8 .913 .995 -.881 ,661 -.2 -.2 .664 -.2 -.2 .213 -.9000 -.9 .875 .156 .925 2.249 
5 6 1 39 9 1 31 14 1.48 5.83 2.9 -.0005 .994 .13 .919 -15.9 20.8 .015 .002 ,001 -.661 -.2 -.2 .667 _t2 -,t2 .162 -.9666 -.9 ,675 .126 .925 2.524 
7 9 2 11 14 2 12 9 5.75 5.24 3.9 -.9995 -.001 -.91 -.095 -15.0 28.6 .993 .994 -.881 -.861 -2 -.2 -.881 » t2 -.2 .284 -.9000 -.9 .875 .801 .925 1.621 
8 9 2 12 14 2 14 14 3.99 5.51 2.2 -.0005 .902 -.91 -.995 -15.8 23.3 -.093 .001 .002 -.881 -.2 -.2 .681 -.2 -.2 .146 -.9868 -.9 .675 .861 .925 t.452 

11 1 2 26 16 3 1 14 3.89 5.42 2.5 -.0005 .893 .95 .907 -15.0 29.8 .996 .991 -.001 -.681 -.2 ._2 .882 -.2 -.2 .155 -.9686 -.9 .875 .846 .925 1.987 

AVERAGES 3.11 5.55 2.5 -.9992 -.003 -.95 -.006 -7.5 26,2 -.996 .092 -.001 -.881 -.1 -.18 -.662 -.16 -.18 .139 -.9668 -.9 .875 ,648 .925 1.386 ''•Hi 
(5.51) 

REMARKS : (1) UNKNOWN START OR END TIMES ARE DESIGNATED BY 99. (2) HYDROGEN ION VALUES (H+) ARE COHPUTED FROH THE HEASURED PH. THE AVERAGE PH IS AN 
ARITHMETIC AVERAGE WHILE THE NUMBER IN PARENTHESES IS THE AVERAGE PH COMPUTED FROH THE H+ VALUES. (3) CONDUCTANCE IS EXPRESSED IN MICRO-
SIEHENS/CM.. STRONG ACID, TOTAL ACID 4 H+ ARE EXPRESSED IN MICRO EQUIVALENTS/LITRE. (4) CD, CU, FE, PB, HN 4 ZN ARE EXTRACTABLE AMOUNTS. 
(5) HINUS SIGNS FLAG VALUES THAT ARE BELOW DETECTION LIMITS, WHEN THE AVERAGES ARE COMPUTED, 1/2 THE DETECTION LIMIT IS USED AND THE 
AVERAGE VALUE IS AGAIN FLAGGED WITH A HINUS SIGN, (6) HISSING DATA ARE DESIGNATED BY -.9, (7) THE CATCH AMOUNTS ARE CALCULATED FROM THE 
SAMPLE VOLUME AND ARE EXPRESSED IN MILLIMETRES OF RAINFALL, WITH A FULL SAMPLER BEING APPROX. 34 HH. (8) THE ION BALANCE (+/-) IS COMPUTED 
FROH THE SUM OF H+, CA++, HG++, NH4+, K+ 4 NA* DIVIDED BY THE SUH OF a-, S04-- 4 N03-, VALUES BELOW THE DETECTION LIHITS ARE HANDLED AS ABOVE. 
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APPENDIX B 

ANALYTICAL METHODS 

Calcium, Dissolved 

A sample aliquot i s mixed with a standard LaCl3 s o l u t i o n . The mixed 
sample s o l u t i o n i s aspirated into an atomic absorption spectrophotometer 
burner. The absorption by the flame at 422.7 nm i s measured spectro-
photometrically, and compared with those of standard Ca solutions. 

Magnesium, Dissolved 

LaCl3 s o l u t i o n i s added to a sample aliquot. Then the sample solution 
i s aspirated into an atomic absorption spectrophotometer burner. The 
absorption by the flame at 285.2 nm i s measured spectrophotometrically 
and compared with those of standard Mg solutions. 

A c i d i t y (Strong & Total) 

A glass electrode, c a l i b r a t e d with pH 4.0 H2SO4 standard, i s used 
with a d i g i t a l pH/mV meter to measure sample pH. A c i d i t y i s determined 
on a sample aliquot by t i t r a t i o n with micro l i t r e increments of 1.0 x 
10~ 2 N NaOH. The amount of NaOH added to the sample i s plotted 
against the Gran's function, calculated from the mV readings obtained 
during the t i t r a t i o n . Strong and weak acid components are calculated by 
extrapolating l i n e s of data points to the X (concentration) axis. 

The pH of the sample i s measured using a pH meter which has been 
c a l i b r a t e d with standard pH buffer solutions. Glass and calomel 
electrodes are used. The sol u t i o n i s s t i r r e d for 30 seconds before the 
measurement i s made. 

Spe c i f i c Conductance 

S p e c i f i c Conductance i s measured by a conductivity meter with platinum 
electrodes and then corrected to 25°C. 
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Chloride, Dissolved 

Chloride i s determined by an automated colormetric method using an auto-
analyzer. An aliquot of sample i s mixed with a premixed solution 
containing Hg (SCN)2 and Fe (1103)3. ^ e r e s u l t i n g color i s measured 
spectrometrically at 480 nm and compared with those of i d e n t i c a l l y 
prepared standard CI ion solutions. 

Sodium, Dissolved 

Sodium i s determined by flame photometry on an autoanalyzer. A sample 
al i q u o t i s mixed with standard LiN03» 1% V/V H2SO4 s o l u t i o n . This 
s o l u t i o n i s aspirated into a flame photometer. The l i g h t emission i s 
measured at 589 nm and compared with that of i n t e r n a l L i standard at 
671 nm. The flame photometer i s ca l i b r a t e d using standard Na solutions 
using L i i n t e r n a l standards. A propane - oxygen oxidizing flame i s 
used. 

Sulphate, Dissolved 

Sulphate i s determined c o l o r i m e t r i c a l l y on an autoanalyzer. The sulphate 
ion i n a sample aliquot i s reacted with an equimolar solution of barium 
chloride and methylthymol blue at pH 2.5 - 3.0. The pH i s raised to 12.5 
- 13.0 where excess barium w i l l complex with methylthymol blue i n 
s o l u t i o n . The absorbance of excess methylthymol blue i s measured at 
460 nm. 

Potassium, Dissolved 

Potassium i s determined by flame photometry on an autoanalyzer. A sample 
aliquo t i s mixed with LiN0 3, 1% V/V H2SO4 s o l u t i o n . This s o l u t i o n 
i s aspirated into a flame photometer. The l i g h t emission i s measured at 
768 nm and compared with that of the i n t e r n a l L i standard at 671 nm. The 
flame photometer i s ca l i b r a t e d using K standard solutions with L i 
i n t e r n a l standards. A propane - oxygen oxidizing flame i s used. 

Extractable Cadmium, Copper, Iron, Lead and Zinc 

Extractable cadmium, copper, i r o n , lead and zinc are determined by atomic 
absorption spectrophotometry with solvent extraction. The sample i s 
a c i d i f i e d with n i t r i c acid (2 m L / l i t r e ) , shaken and l e f t overnight. A 
buffer s o l u t i o n i s added to an aliquot of the a c i d i f i e d sample to adjust 
the pH to 4.75. Then ammonium p y r r o l i d i n e dithiocarbamate i s added to 
the buffered sample to complex the metals. The metal complexes are 
extracted by methyl isobutyl ketone. The solvent layer i s aspirated into 
the atomic absorption spectrophotometer burner and the metals are 
measured spectrophotometrically under the following conditions and 
compared with i d e n t i c a l l y prepared standards. 
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Metal Wave Length Fuel Oxident Type of Flame 

Cadmium 
Copper 
Iron 
Lead 
Zinc 

228.8 nm 
324.7 nm 
248.3 nm 
283.3 nm 
213.8 nm 

Acetylene 
Acetylene 
Acetylene 
Acetylene 
Acetylene 

Ai r 
A i r 
Air 
A i r 
Air 

Oxidizing 
Oxidizing 
Oxidizing 
Oxidizing 
Oxidizing 

Manganese, Extractable 

Manganese extractable i s determined on an a c i d i f i e d sample by atomic 
absorption spectrophotometry using a heated graphite furnace with back 
ground co r r e c t i o n under the following conditions and compared with 
i d e n t i c a l l y prepared standards: 

Sample Size Drying Temp. Charring Temp. Atomizing Temp. Wave Length 

100 uL 110°C @ 70 1100°C @ 60 2,700°C @ 6 279.8 nm 
sec. sec. sec. 

Nitrogen, N i t r a t e - N i t r i t e 

N i t r a t e and n i t r i t e i s determined c o l o r i m e t r i c a l l y using an autoanalyzer. 
A sample aliquot i s passed through a column containing copper coated 
cadmium f i l i n g s to reduce the n i t r a t e s i n the sample to n i t r i t e s . The 
r e s u l t i n g n i t r i t e s plus those o r i g i n a l l y present then reacts with sulpha-
nilamide to form a diazo dye. The diazotized sample i s then reacted with 
N-(l-naphthyl) ethylenediamine dihydrochloride to from an azo dye. The 
azo dye i n t e n s i t y i s measured at 550 nm on a Technicon colorimeter and 
compared with i d e n t i c a l l y prepared standards. 

Nitrogen, Ammonia 

Ammonia i s determined by an automated colorimetric method using an auto
analyzer. A sample aliquot i s mixed with a l k a l i n e phenol, sodium hypo
c h l o r i t e and sodium nitroprusside solutions respectively. The indophenol 
blue formed i s measured at 630 nm using a Technicon colorimeter and 
compared with i d e n t i c a l l y prepared standards. 

Arsenic 

Arsenic i s determined by a semi-automated flameless Atomic Absorbtion 
procedure. A 50 ml sample aliquot i s boiled for 15 minutes with 5 ml of 
2% potassium persulfate and 1 ml of concentrated HC1 on a shaker 
hotplate. After cooling, the solution i s made up to 50 ml volume, then 
an aliquot i s mixed with a s o l u t i o n of potassium iodide and stannous 
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chloride i n an automated system to reduce a l l arsenic forms to arsenite. 
This arsenite s o l u t i o n i s further reduced to arsine with hydrogen from an 
aluminum-acid hydrogen generator. The arsine vapour i s separated from 
the s o l u t i o n and swept through a heated open tube furnace where i t i s 
measured by Atomic Absorbtion Spectrophotometry. 

w/p B382 
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