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ABSTRACT 

Sullivan, M.A., S.C. Samis, J.A. Servizi and R.W. Gordon. 1985. 
Survey of selected British Columbia and Yukon salmon streams 
for sensitivity to acidification from precipitation. Can. 
Tech. Rep. Fish. Aquat. Sci. 1388:ix + 105p. 

Surface water samples from 174 Pacific salmon streams on the 
British Columbia NOrth Coast, Queen Charlotte Islands, Vancouver 
Island, Sunshine Coast and LOwer Mainland of British Columbia and 
near Whitehorse in the Yukon were collected between 1982 and 1983 
and analyzed for pH, alkalinity and metals. Snow samples were 
collected in 1983 from 26 of the watersheds drained by these 
streams and analyzed for pH, alkalinity and metals. Twenty-five 
streams on the North Coast and Queen Charlotte Islands, 43 
streams on Vancouver Island and the Sunshine Coast and 22 streams 
on the Lower Mainland were found to have alkal ini ties below 200 
ueq·L-1 for at least part of the year. Buffer capacities 
(ueq·L-1· pH-1) were calculated for 57 of these low alkalinity 
streams. 

Sullivan, M.A., S.C. Samis, J.A. Servizi and R.W. Gordon. 1985. 
Survey of selected British Columbia and Yukon salmon streams 
for sensitivity to acidification from precipitation. Can. 
Tech. Rep. Fish. Aquat. Sci. 1388:ix + 105p. 

En tre 1982 et 1983, on a recueill ides echantillons d' eau en 
surface dans 174 cours d'eau frequentes par d~s saumons du 
Pacifique et situes sur la cote nord de la Colo,bie-Britannique, 
dans les iles Reine-Charlotte, dans l'ile Vancouver, sur la cote 
Sunshine et dans les basses terres continentales de la Colombie­
Britannique, ainsi que pres de Whitehorse au Yukon, et lion en a 
fait l'analyse pour determiner le pH, l'alcalinite et la presence 
de metaux. En 1983, on a aussi recueilli des echantillons de 
neige dans 26 des bassins versants ou s'ecoulent ces cours d'eau 
et on les a analyses. On a trouve que 25 cours d'eau de la cote 
nord de la Colombie-Britannique et des iles Rein-Charlotte, 43 de 
l'ile Vancouver et de la cote Sunshine et 22 des basses terres 
continentales avaient une alcalinite inferieure a 200 ~ eq/L 
pendant au moins une partie de l'annee. On a calcule le pouvoir 
tampon ( ~ eq/L/pH) de 57 de ces cours d'eau qui presentaient une 
faible alcalinite. 
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INTRODUCTION 

Joint surveys by the Department of Fisheries and Oceans (DFO) and 
the International Pacific Salmon Fisheries Commission (IPSFC) to 
document sensitivities of British Columbia salmon streams to 
acidic depositions began in April, 1981. The initial impetus for 
the surveys was the proposed construction of a coal-fired 
electric generating plant in the Hat Creek valley of south­
central B.C., described elsewhere (Servizi et al. in press). 
Studies were expanded in June 1982 to include~he coastal areas 
of the province, where bedrock geology and soil profiles indicate 
many watercourses likely to be sensitive to acidic depositions 
(B.C. Ministry of Environment 1978). A province-wide survey of 
surface water alkalinities also indicated a number of water­
courses sensitive to acidic deposition occurred in coastal areas 
(Clark and Bonham 1982). Because some of these areas receive 
acidic precipitation of pH 5.0-5.5 or lower (Nikleva 1982), 
documentation of pH, alkalinity and other water chemistry 
variables in selected streams supportinq Pacific salmon was 
initiate~. The study areas in British Columbia reported on here 
encompass the Lower Mainland, Sunshine Coast, Vancouver Island, 
Rivers Inlet, North Coast, Queen Charlotte Islands (OCI) (Figure 
1) and parts of the Yukon (Figure 2). 
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METHODS 

SAMPLING LOCATIONS 

Sixteen salmon streams between Prince Rupert and Terrace (Figure 
3) and twelve salmon streams on Graham Island (OCI) (Figure 4) 
were sampled between June 1982 and October 1983. A survey of 
twelve salmon streams between Terrace and Houston (Figure 5) was 
conducted in October 1982. Four salmon streams were sampled near 
Rivers I nle t (Figure 6) dur ing Oc tober 1983. Snowpack sample s 
were collected from the Pr ince Rupert-Terrace area in February 
1983. 

Sampling in the Lower Mainland, Vancouver Island, Sunshine Coast 
and Yukon began in January 1983 and continued to October 1983. 
Thirty-five Lower Mainland streams and seven snowpack sites were 
sampled between Vancouver and Hope, and one in the Squamish area 
(Figure 7). Seventy-four streams and eight snow pack si tes on 
Vancouver Island (Figures 8, 9, 10) and twelve streams and three 
snowpack sites in the Sunshine Coast area (Figure 11) were 
sampled. One survey of nine Yukon streams (Figure 12) was 
conducted in October 1983. 

A brief outline of the methods used in this study are included 
here; details can be found in Servizi et ale (in press). 

FIELD METHODS 

Water samples for pH, alkalinity and conductivity analyses were 
collected by surface grab us ing new 1 L polye' .lylene bottles, 
triple-rinsed with sample water .before filling. Samples were 
collected near the centre of the channel, just under the water 
surface. Filled sample bottles were stored on ice until 
completion of each field trip and refrigerated upon receipt at 
the IPSFC SweItzer Creek laboratory until an·.dyzed. Because a 
previous study (Servizi et ale in press) indicated no significant 
pH/alkal in i ty change wi th storage, samples were analyzed wi thin 
14 days of sample collection. Kluckner and Sandberg (1981) 
reported that pH and acidity of water samples were not altered by 
15 days storage. 

Samples for dissolved, extractable and total metals analyses were 
collected coincident with the pH/alkalinity/conductivity 
samples. Water for dissolved metals analyses was collected with 
a 60 cc disposable plastic syringe and filtered through a 0.45 urn 
sterile membrane filter into a 100 mL acid washed polyethylene 
bottle containing 0.25 mL of concentrated nitric acid. The 
syringe and filtering unit were rinsed with stream water before 
the sample was collected. Samples for total and extractable 
metals were collected 15 to 30 cm below the water surface in 200 
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mL acid washed polyethylene bottles which contained 1 mL 
concentrated ni tric acid preservative. The analyses for metals 
were performed by the EPS/DFO Chemistry Laboratory (West 
Vancouver, B.C.). 

Snow samples were collected with a clear acrylic, hollow 
half-cylinder sampler, 20 L in volume, 1 m in height and 0.16 m 
in diameter (Servizi et ale in press). Samples were obtained by 
plunging the sampler Tnto the snow just beyond the exposed face 
of a pit dug to ground level in the snow cover. An acrylic 
partition inserted into a track at the open side of the 
half-cylinder and an acrylic cap placed on the bottom of the 
sampler served to enclose the sample and allowed retrieval of the 
contents intact. The snowcore was stored in a polyethylene pail 
with an airtight lid and kept frozen until analyzed. 

Where the snowpack was deeper than the height of the sampler 
(1 m), additional cores were taken to complete the vertical 
profile. Where snow depth was minimal (ie. less than 0.7 m), 
cores were combined to obtain an adequate sample volume. 

All sites for snow sampling were chosen outside the drip line of 
the surrounding trees or bushes to eliminate "throughfall 
effects" (Johannes et ale 1980) and were removed from any obvious 
sources of other contamination. 

ANALYTICAL METHODS 

Conductivity was measured using an Industrial Instruments 
Conductivity Bridge (model R.C.-l) conductivity cell. 

Alkalinity and pH were determined using a Radiometer pH meter 
(model 61) equipped with dual electrodes. Potentiometric 
titrations were conducted to pH 3.2 using 0.02 N hydrochloric 
acid and alkalinity was calculated first by the "low alkalinity" 
procedure (APHA 1980). Gran analysis (Kramer 1980) was used 
for those samples with a very low (or non-detectable) alkalinity 
using the APHA (1980) method. Most alkalinities reported are a 
result of the "low alkalinity" calculation. 

Buffer capacities were calculated from minimum alkalinity values 
and the corresponding pH according to methods described by Faust 
and McIntosh (1983) and Faust and Aly (1981). 

Buffer capacity is a calculation combining alkalinity (the 
capacity of a quantity of water to neutralize a quantity of acid) 
and corresponding pH values. Buffer capacity mathematically 
defines the resistance of a specific waterbody to pH change 
(Faust and Aly 1981: Faust and McIntosh 1983). The numerical 
value is negative when the pH is lowered (acid added) and 
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positive when the pH is raised (base added). Two waterbodies 
with the same alkalinity but different pH will have different 
buffer capacities. The waterbody with the lower pH will have the 
greater buffer capacity and be more resistant to pH change from 
acidification. 

Metals levels were measured by inductively coupled argon plasma 
instrumentation. A list of detection limits is included as 
Appendix I. 

The snow samples, in their lidded containers, were thawed at room 
temperature. The meltwater was treated in the same manner as the 
surfaqe water samples. 
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RESULTS 

NORTH COAST AND QUEEN CHARLOTTE ISLANDS (QCI) 

There were four geographically distinct sampling areas in the 
North Coast-QCI area as follows: Prince Rupert-Terrace, 
Terrace-Houston, Rivers Inlet and Graham Island. Water samples 
were collected at three periods of the year: early summer, fall 
and mid-winter. The surface water pH in the Pr ince Rupert­
Terrace area ranged from 4.55-7.451 the alkalinity ranged from 
below detection to 419 ueq·L-1 (Table 1). The minimum buffer 
capacity calculated for the Prince Rupert-Terrace area was -2.10 
ueq·L-1· p H-1 (Table 2). The pH for the Terrace-Houston area 
ranged from 6.81-7.71 and the alkalinity ranged from 235-1,438 
ueq· L-1 1 the buffer capacity of the stream with the lowest 
alkalinity was -124 ueq·L-1. p H-1 (Table 2). The streams 
sampled on Graham Island had a pH range of 4.31-7.39, and 
alkalinity ranged from below detection to 591 ueq .L-1

f
• the 

lowest buffer capacity calculated was -38.70 ueq·L- .pH-1 
(Table 3). The pH of streams near Rivers Inlet ranged from 
6.00-6.53 and the alkalinity ranged from 44.0-244.0 ueq·L-1 1 
the m1n1mum buffer capacity was -69.59 ueq·L-1· pH-1 (Table 
4) • Of the 44 North Coast and Queen Charlotte Islands streams 
sampled, 25 had alkalinities <200 ueq·L-1 for at least part of 
the year, 10 had alkal ini ties between 200-600 ueq· L -1 and 9 had 
alkalinities >600 ueq·L-1 (Table 51 Figures 13, 14, 15, 16,). 
All 9 streams in the latter category were in the Terrace-Houston 
area. The pH of the snow cores from the North Coast and Queen 
Charlotte Islands ranged from 5.21-5.49 (Table 12). 

Some streams exhibited marked humic colouration. 
were Kumdis Creek on Graham Island and the 
Antigonish, Diana and Aberdeen creeks in the 
Terrace area. The humic acid content of these 
high enough to depress the pH. 

These 
NcNeil 

Prince 
streams 

streams 
River, 

Rupert­
may be 

The total and dissolved metals that were consistently above the 
detection limits were Al, B, Ba, Ca, Fe, Mg, Mn, Na, Si, Sr, Ti 
and Zn (Appendix II). The incidence of Cd, Co, Cr, Cu, Hg, Ni, 
P, Sn and V above the detection limit was rare (Appendix II). 
(Metal analyses were not conducted on samples from the 
Terrace-Houston area). 

Snow samples collected from the Prince Rupert-Terrace 
exhibited Ba, Fe, Na, Ti and Zn concentrations above 
detection limits (Appendix III). 

LOWER MAINLAND 

area 
the 

The pH of the fall and winter water samples from Lower Mainland 
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streams ranged from 5.62-7.90 (Table 6). Alkalinities ranged 
from 3.0-1,782 ueq'L- l There were 22 streams with 
alkalinities <200 ueq'L-1, 11 between 200-600 ueq'L- l and 2 
with alkalinities >600 ueq'L-l (Table 5; Figure 17). The 
lowest buffer capacity calculated was -5.78 ueq·L-l.pH-l 
(Table 6). The pH range of the snow samples was 4.38-5.80 (Table 
13) • 

Total and dissolved AI, B, Ba, Ca, Fe, Mg, Mn, Na, Si and Sr were 
consistently above the detection limits in surface waters 
(Appendix II). Sn, Ti and Zn were less frequently found above 
the detection 1 imi t. Concentrations of Co, Cr, Cu, Mo and Ni 
were rarely above the detection limits. The metals consistently 
above the detection limits in the snow samples were B, Fe, Ti and 
Zn (Appendix III). 

SUNSHINE COAST AND VANCOUVER ISLAND 

Water samples were collected in the fall and winter. The pH of 
Vancouver Island streams ranged from 6.5-7.57 and the 
alkal ini ties ranged from 50-1,300 ueq' L -1; the minimum buffer 
capacity calculated was -38.84 ueq'L-l'pH-l (Table 7). 
Streams in the Sunshine Coast area exhibi ted a pH range of 
5.99-7.47 and alkalinities of 32-382 ueq'L-l (Table 8). The 
minimum buffer capac i ty calcula ted for the Sunshine Coast was 
-38.59 ueq·L-l·pH-l. 

A total of 86 streams were sampled on the Sunshine Coast and 
Vancouver Island: 43 had minimum alkalinities <200 ueq'L-l, 40 
had alkalinities of 200-600 ueq'L- l and 3 had? kalinities >600 
ueq'L -1 (Table 5; Figures 18, 19, 20, 21,). The pH range of 
the snow samples was 4.95-5.96 (Tables 14, 15). 

Me tals analyses were conducted on surface wa ter samples from 17 
streams on Vancouver Island and 11 streams in the Sunshine Coast 
area (Appendix II). Total and dissolved metals occurring 
consistently above the detection limits were AI, B, Ba, Ca, Fe, 
Mg, Mn, Na, Si, Sr and Ti. Sn and Zn exceeded detection 1 imi ts 
in a few cases. B, Fe, Na, Ti and Zn were above the detection 
limits in the 11 snowcores analyzed (Appendix III). 

YUKON 

The pH range of the fall wa ter samples from the Wh i tehorse area 
was 7.10-8.01 (Table 9) • The range of alkal ini ties was 
378-3,135 ueq' L -1 (Table 9) • There were 3 streams wi th 
alkalinities between 200-600 ueq'L- l and 6 streams with 
alkalinities >600 ueq'L- l (Table 5; Figure 22). No surface 
water collected had alkalinit~ <200 ueq'L-l Because all 
alkalinities were >200 ueq'L-, no buffer capacities were 
calculated. Snow was not sampled. 
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Total and d i ssol ved Ba, Ca, Fe, Mg, 
consistently above the detection limit, 
occasionally exceeded detection limits 
was detected in 7 of the 9 samples; 
detection in all cases. 

Mn, Na, Si and Sr were 
whereas B, Ti and Zn only 
(Appendix II). Total Al 
dissolved Al was below 
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DISCUSSION 

With the exception of the Terrace-Houston and Whitehorse sampling 
areas, streams sampled generally exhibited alkalinities <600 
ueq·L-l. In some areas, the alkalinities of most streams 
sampled were <200 ueq·L-l (Table 5). The distribution of the 
low alkalinity is not surprising when consideration is ~iven to 
the mountainous nature of most of the drainage basins. Streams 
with alkalinities <200 ueq·L- l are considered susceptible to 
acid deposition. 

Some streams had a pH below that at which salmonids are usually 
negatively affected. For example, Kumdis Creek on Graham Island 
exhibited a minimum pH of 4.3; the McNeil River, and Antigonish 
and Diana creeks in the Prince Rupert-Terrace area had minimum pH 
levels of <5.0. Juvenile salmonids were present at the time of 
sampling. 

Most impacts on fish in waterbodies with low pH are believed to 
be caused by chemical transformation of metal complexes 
(especially AI) to states which are available to aquatic life 
(Baker 1981). Aluminum, as the uncomplexed Al+3, forms an 
hydroxy species which interferes with the normal function ~f fish 
gills (Hendershot et al. 1984). Organic ligands, such as humic 
acid, bind the reactrve species of aluminum rendering them 
biologically unavailable (Driscoll et ale 1980). The four North 
Coast streams found to have pH levels <5.0 were also those 
streams which exhibited strong humic colouration. The presence 
of complexing ligands would bind Al or other toxi~ metals such as 
Cu, Cd, Pb and Zn, otherwise mobilized by low pH (Pagenkopf 1983: 
Saar and Weber 1982). 

The buffer capacities calculated for this study indicate there 
are many streams with very little capaci t ! to withstand 
acidification. A net acid input of 5 u~q.L-l from acidic 
deposition can result in a 0.1 drop in pH units in a stream with 
a buffer capacity of -50 ueq·L-l. pH-l. 

5 ueq·L- l 
pH reduction = = -0.1 

-50 ueq·L-l· pH-l 

One North Coast stream, the McNeil River, had a buffer capacity 
of -2.10 ueq·L-1. p H-1 and one Lower Mainland stream f Widgeon 
Creek, had a buffer capacity of -5.78 ueq·L-1· pH-. Many 
other streams have buffer capacities between 0 and -50 
ueq·L-1· p H-1. It is apparent that potential acid depositions 
in such streams would be of concern. 
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The results of the snowmelt analyses indicate that pH conditions 
in most areas sampled were within "normal" limits (NRCC 1981). 
One notable exception was the Pitt Lake site, wherein the pH of 
the snow was 4.4, the lowest pH recorded in the survey. 

Some streams east of Pitt Lake exhibited low alkalinities: Kanaka 
Creek and the Stave River had alkalinities <50 ueq'L-1: Whonock 
Creek, Widgeon Creek and the North Alouette River had minimum 
alkalinities <20 ueq·L-1. Another West Coast study (Nikleva 
1983) investigated the pH of ~recipitation deposited from 
individual storm events, in conjunction with prevailing wind 
conditions. This work suggested that the low pH precipitation 
values reported for the Lower Mainland were associated with 
emissions advected northward from the Puget Sound area of 
Washinqton state, in additional to emissions from the B.C. Lower 
Mainland. Worsening, or even long term continuation of the 
present acidic deposition to this area clearly has the potential 
to impact Pacific salmon stocks. 

FUTURE MONITORING 

The baseline data obtained in this study indicate that there are 
a number of streams sensitive to aci~ification. However, 
widespread baseline data collection may be inadequate to plot 
lonqer-term trends of surface water acidification. Thus 
concentration of efforts in sensitive watersheds identified as 
receiving acidic depositions is warranted at this time. 
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Table 1 
Surface water Chemistry 

NORTH COAST AREA (Prince Rupert - Terrace) - 1 

Buffer 
Date pH Alkalinity Cooouctivity Capacity 

Watercourse Collected (mg.L -1) (ueq.L -1) (unhos· ern-I) (ueq· L-l. pH-l ) 

Aberdeen Creek Jan 06/83 5.38 0.29 5.8 9.78 -12.06 
Jul 21/83 5.69 0.70 14.0 7.39 
Oct 11/8~ 5.19 ND 8.92 

Antigonish Creek Jun 24/82 5.30 ND 11.40 
Oct 24/82 4.55 ND 11.55 
Jan 06/83 5.38 0 • .78 15.6 12.01 
Feb 01/83 5.41 0.30 6.0 10.99 -12.31 
Jul 21/83 6.00 1.50 30.0 14.85 
Oct 11/83 5.15 ND 12.26 

Diana Creek Jun 24/82 5.30 0.25 5.0 12.40 
Oct 24/82 4.84 ND 12.40 
Jan 06/83 5.39 0.20 4.0 11.50 - 8.30 
Feb 02/83 5.28 NO. 11.55 
Jul 22/83 5.52 0".30 6.0 11.55 
Oct 11/83 5.08 ND 11.54 

Exchamsiks River Jun 24/82 6.10 2.72 54.4 10.65 -80.26 
Oct 24/82 5.92 3.38 67.6 15.40 
Feb 01/83 6.68 9.00 180.0 35.07 

Exstew River Jun 14/82 6.17 2.43 48.6 11.55 -49.80 
Oct 24/82 6.13 3.97 79.4 15.37 
Feb 01/83 6.55 17.10 342.0 69.34 

Hays Creek Jun 24/82 6.71 20.97 419.4 89.15 
Oct 24/82 6.49 14.11 282.2 71.37 
Jan 07/83 6.39 7.84 156.8 39.87 -172.47 
Feb 01/83 6~ 75 14.90 298.0 68.34 

Inver Creek Jan 06/83 5.65 0.78 15.6 12.43 -29.96 
Jul 21/83 6.07 2.10 42.0 21.01 
Oct 11/83 5.50 0.75 15.0 12.35 

Kasiks River Jun 24/82 5.81 2.85 57.0 14.30 
Oct 24/82 5.79 2.61 52.2 15.89 -94.29 
Jan 07/83 6.30 5~83 116.6 33.01 
Feb 01/83 6.41 6.45 129.0 33.74 

Khyex River Oct 24/82 5.19 0.59 U.8 11.70 -15.10 
Jan 07/83 6.40 3.72 74.4 41.72 
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Table 1 - Surfq.ce ve ter Chanistry 
OORTH COAST AREA (Prince ~pert - Terrace) - Continued-2 

Buffer 
Date pH Alkalinity Corrluctivity Capacity 

wa tercoorse Collected (mg·L-1 ) (ueq·L-l ) (unhos·cm-1 ) (ueq·L -1. pH-1 ) 

Kitsunka1um River Jun 24/82 6.84 13.03 260.6 32.77 
(Lo'Ner) Oct 24/82 6.62 11.86 237.2 32.50 

Jan 07/83 7.35 19.26 385.2 50.94 
Feb 01/83 7.45 19.60 392.0 50.68 

Kloiya River Jun 24/82 6.06 2.73 54.6 13.65 
Oct 24/82 5.32 0.52 10.4 12.19 -13.21 
Jan 06/83 5.75 0.83 16.6 -12.89 
Jan 31/83 5.78 0.90 18.0 12.69 
Ju1 22/83 6.11 1.80 36.0 13.25 
Oct 11/83 5.49 0.60 12.0 13.23 

Laci1nach River Feb 01/83 5.78 0.90 18.0 10.02 -32.67 

McNe il River Jun 24/82 5.12 0.44 8.8 5.72 
Oct 14/82 4.67 ND 13.20 
Jan 06/83 5.29 0.10 2.0 10.29 
Feb 01/83 5.33 0.05 1.0 9.10 - 2.10 
Oct 11/83 5.08 ND 9.78 

Oldfield Creek Jan 07/83 6.51 3.14 62.8 20.85 -59.24 
Oct 11/83 6.71 7.85 157.0 33.63 

Shares River Jun 24/82 6.07 2.17 43.4 9.10 -67.63 
Oct 24/82 6.07 3.53 70.4 14.40 
Jan 07/83 6.75 6.57 131.4 23.34 
Feb 01/83 6.93 7.45 149.0 23.41 

Zymagoti tz River Jun 24/82 6.22 4.05 81.0 14.40 -80.46 
Oct 24/82 6.21 5.64 t 112.8 21.30 
Jan 07/83 6.79 10.29 205.8 32.41 
Feb 01/83 7.01 10.90 218.0 31.84 

ND - Not detected 
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Table 2 
Surface water Chemistry 

NOR'IH COAST AREA (Terrace - Houston) 

Buffer 
Date pH Alkalinity Cooouctivity Capacity 

Watercoorse Collected (mg·L-1 ) (ueq·L-1 ) (unhos·cm-1 ) (ueq·L-1.pH-1) 

Buck Creek Oct 22;133 7.15 62.43 1248.6 138.10 
(above Goos1y L.) 

Buck Creek Oct 26;132 7.40 43.81 876.2 98.37 
(below Goos1y L.) 

Bulkley River Oct 26;132 7.58 71.88 1437.6 147.27 

Foxy Creek Oct 22/82 7.07 24.12 482.4 82.50 

Kispiox River Oct 25;132 7.32 31.65 633.0 80.50 

Ki twang a River Oct 25/82 7.59 57.18 1143.6 124.80 

M:~arrie Creek Oct 26;132 7.71 66.30 1326.0 139.45 

SCh ul buckhand (]{. Oct 25/82 6.81 11.76 235.2 28.60 -124.18 

Tobq;jgan Creek Oct 25/82 7.22 26.75 535.0 78.90 

Trout Creek Oct 25/82 7.51 44.79 895.8 97.79 

Wi11ians (]{.- A Oct 25;132 6.81 21.36 427.2 53.39 
(upstream) 

Willians (]{.- B Oct 25/82 6.88 16.86 337.2 37.70 
(bridge) 

Zymoetz River Oct 25;132 7.21 26.95 539.0 65.69 
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Table 3 
Surface W:lter Chanistry 

QUEEN CHARWITE ISI.ANIl3 (Graham Island) 

Buffer 
W:ltercourse Date pH Alkalinity Conductivity Capac;ity 

Collected (rng·L-l ) (ueq·L-l ) (unhos·on-l ) (ueq·L-l ·pH-l ) 

Ba rb ie Creek Jul 28/83 5.75 3.05 61.0 65.26 -112.33 

Bonanza Creek Jun 23/83 6.63 17.44 348.8 65.26 
Feb 03/83 6.69 20.20 396.0 54.03 

Came Creek Jul 28/83 5.79 2.80 56.0 40.96 -101.16 

Florence Creek Jun 23/82 6.22 8.82 176.4 44.39 
Feb 03/83 5.63 1.00 19.6 36.78 - 38.70 
Jul 28/83 6.21 6.10 122.0 40.96 

GreJory Creek Jun 23/82 6.91 22.54 450.8 121.76 
Feb 03/83 7.11 14.70 288.2 64.29 

Honna River Jun 23/82 7.13 18.03 360.6 59.60 
Feb 04/83 7.13 11.20 218.0 52.55 

Kt.rrrlis Creek Jun 23/82 5.09 3.23 64.6 62.40 -141.03 
Feb 03/83 4.31 NO 72.88 
Jul 28/83 4.41 NO 76.87 

Manin River Jun 23/82 6.49 11.22 224.4 40.59 
Feb 03/83 6.61 6.50 127.4 35.20 

Riley Creek Jun 23/82 7.39 29.55 591.0 91.60 
Feb 03/83 7.28 16.10 315.6 61.41 

Tarundl Creek Jun 23/82 6.79 16.37 327.4 51.46 
Feb 04/83 6.95 12.35 242.0 61.45 

Tle,ll River Feb 03/83 6.30 4.10 80.4 61.25 - 43.41 

Yakoun River Jun 23/82 6.51 H.37 227.4 41.30 
Feb 03/83 6.52 6.55 128.4 40.05 
Jul 28/83 6.55 12.00 240.0 57.22 

NO - Not detected 



Date 
Wa terccorse Collected 

Amback Creek Oct 17/83 

Ashlulrn River Oct 16/83 

Dallery Creek Oct 16/83 

Genesee Creek Oct 16/83 
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Table 4 
Surface water Chemistry 

NORm COAST AREA (Rivers Inlet) 

pH Alkalinity 
(rog·L-1 ) (ueq·L-1 ) 

6.00 7.50 150.0 

6.01 2.20 44.0 

6.53 5.80 116.0 

6.39 12.20 244.0 

Buffer 
Conductivity 
(unhos·on-1 ) 

Capacity 
(ueq.L -1. pH-l ) 

29.30 -238.96 

10.00 - 69.59 

16.60 

35.60 
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Table 5 
Summary of Surface water Alkalinity by Area 

Area 
No. of streans 

<200 ueq.L-l 

N:>RTH COAST AND QUEEN CHARLOT'IE ISlANDS 
Prince Rlpert-Terrace 15 
Terrace-fiouston 0 
Grahan Island 7 
Rivers Inlet 3 

25 

VAf'U)U\lER ISlAND AND SUNSHINE COAST 
VaflCONer Island 32 
Po\ole11 River-Peooer Harbour 11 

43 

LCH:R MAINlAND 22 

YUIDN (WHTEOORSE AREA) 0 

Alkalinity 
No. of streans 
200-600 ueq.L-l 

1 
6 
5 
1 

10 

39 
1 

40 

11 

3 

No. of streans 
>600 ueq.L-l 

0 
7 
0 
0 

9 

3 
0 

3 

2 

6 



Date 
waterccurse Collected 

Alcuette River Jan 11/83 
Feb 15/83 
Sep 15/83 

Ashlu Creek Feb 02/83 

Borden Creek Jan 14/83 

calla;;Jhan Creek Feb 24/83 

Capilano River Jan 11/83 
Sep 15/83 

Cheakanus River Jan 13/83 

Chehal is River Jan 12/83 
Feb 15/83 
Sep 16/83 

Coquihalla River . Jan 13/83 

Coquitlam River Jan 11/83 
Feb 15/83 
Sep 15/83 

Harrison River Jan 12/83 

Inches Creek Jan 12/83 
Sep 16/23 

Indian River Feb 02/83 

Kanaka Creek Jan 11/83 
Sep 15/83 

Kawkawa Creek Jan 13/83 

Lynn Creek Jan 11/83 
Feb 15/83 
Sep 15/83 
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Table 6 
Surface water Chemistry 

'LCMER MAINLAND - 1 

pH Alkalinity 
(mg·L-l ) (ueq·L-l ) 

6.50 2.99 59.8 
6.85 7.90 158.0 
6.99 11.00 220.0 

7.19 10.80 216.0 

8.10 89.13 1782.6 

7.09 8.85 177.0 

6.45 1.96 39.2 
6.45 2.95 59.0 

7.28 15.78 315.6 

6.85 4.51 90.2 
6.82 4.40 88.0 
6.63 5.90 118.0 

7.50 -24.99 499~8 

6.22 3.14 62.8 
6.43 3.80 76.0 
6.80 12.20 244.0 

7.05 14.06 281.2 

6.42 6.96 146.0 
5.90 7.60 152.0 

7.15 10.75 215.0 

6.38 2.35 47.0 
6.81 7.40 148.0 

7.90 35.87 717.4 

6.55 3.43 68.6 
6.71 3.75 75.0 
6.65 10.90 218.0 

Buffer 
Corrluctivity 
(unhos·cm-l ) 

capacity 
(ueq·L -1. pH-l) 

17.67 -57.17 
37.39 
49.79 

31.18 

183.21 

28.07 

11.81 -40.02 
12.87 

84.69 

17.26 
17.40 -51. 45 
23.72 

72.46 

17.29 -83.13 
18.28 
37.71 

39.52 

23.20 
22.93 

33.38 

17.00 -52.32 
26.35 

91.60 

18.35 -61.22 
18.78 
34.66 
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Table 6 - Surface W:l ter Chanistry 
LOWER MAINLAND - Continued-2 

Buffer 
Date pH Alkalinity Conductivity capacity 

Wa tercourse Collected (mg'L-l ) (ueq'L-l) (unhos'cm- l ) (ueq'L -1. pH-l ) 

M3mqucm River Jan 13/83 7.02 10.68 213.6 32.07 

Norrish Creek Jan 12/83 6.68 3.33 66.6 12.87 -48.99 
Feb 15/83 6.75 3.55 71.0 17.67 
Sep 16/83 6.71 6.85 137.0 20.25 

N.Alouette River Jan 11/83 6.00 0.69 13.8 10.18 -21.98 
Sep 15/83 6.45 3.80 76.0 17.00 

Sakwi Creek Jan 12/83 7.09 9.90 198.0 27.47 
Feb 24/83 7.01 7.05 141.0 21.46 
Sep 16/83 6.82 15.60 312.0 52.09 

Salmon River Jan 11/83 7.05 15.88 317.6 79.18 

Seymour River Jan 11/83 6.50 2.70 54.0 15.43 -51.62 
Sep 15/83 6.68 ' S.35 107.0 32.89 

Sil verdale Creek Jan 11/83 6.70 4.80 96.0 26.12 -68.40 
Sep 15/83 7.25 . 20.25 405.0 50.92 

Silverhope Creek Jan 13/83 7.30 13.18 263.6 13.37 

Slesse Creek Jan 14/83 7.52 29.79 595.8 78.62 

Squakum Creek Jan 12/83 6.08 8.13 162.6 29.64 

Squcmish River Jan 13/83 6.80 10.68 213.6 34.93 
Feb 16/83 6.68 10.30 206.0 41.15 

Stave River Jan 11/83 6.95 2.25 45.0 11. 56 -20.87 
Sep 15/83 6.21 2.35 47.0 10.01 

Stawcmus River Jan 13/83 6.48 3.92 78.4 19.25 
Feb 16/83 6.13 2.70 54.0 18.85 -77.66 

Trout Lake Creek Jan 12/83 6.92 7.64 152.8 21.71 
. Feb 18/83 7.00 7.60 152~ 0 21.87 

Upper Pitt R. #l Feb 02/83 6.98 9.50 190.0 35.07 
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Table 6 - Surface \o'a ter Chanistry 
LOWER MAINLAND - Continued-3 

Buffer 
Date pH Alkalinity Conductivity Capacity 

Wa tercrur se Collected (mg'L-1 ) (ueq'L-1 ) (unhos'cm-1 ) (ueq'L -1. pH-I) 

Upper Pi tt R. #2 Feb 02/83 6.99 7.90 158.0 26.51 

Wahleach Creek Jan 12/83 6.81 4.95 99.0 18.27 

Weaver Creek Jan 12/B3 6.99 8.87 177.4 33.01 
Sep 16/83 6.55 13.30 266.0 43.54 

W'lonock Creek Jan 11/83 5.99 0.98 19.6 11.00 -31.44 
Sep 15/83 6.30 3.85 77.0 17.26 

Widgeon Creek Feb 02/83 5.62 0.15 3.0 7.51 - 5.78 



Date 
watercourse Collected 

Adan River Jan 21/83 
Mar 03/83 

Amai Creek Jan 21/83 
Mar 03/83 

AlTIor De Cosnos 0<:.. Jan 20/83 
Mar 02/83 

Artlish River Jan 21/83 

Bonsall Creek Jan 18/83 

&Ish Creek Jan 17/83 

CanIDe11 River Jan 20/83 

Charters River Jan 18/83 

Chef Creek Jan 19/83 
Mar 02/83 

Chemainus River Jan 17/83 

Cluxewe River Jan 20/83 

Cowichan River Jan 17/83 

De ,Mamie1 Creek Jan 18/83 

Easy Creek Jan 21/83 

Englishman River Jan 19/83 

Eve River Nov 24/83a 

French Creek Jan 19/83 
Mar 02/83 

Gold River Mar 03/83 

Goldstream River Jan 18/83 

Goodspeed River Jan 21/83 

a - analy:zed by IFO/EPS Laboratory 
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Table 7 
Surface water Chemistry 

VAOCOUVER ISLAND - 1 

pH Alkalinity . 
(mg·L-1 ) (ueQ·L-1 ) 

7.05 8.50 170.0 
7.11 10.25 205.0 

6.53 3.45 69.0 
6.79 3.50 70.0 

6.88 7.00 140.0 
6.90 6.80 136.0 

7.40 27.40 548.0 

7.00 21.17 423.4 

6.85 8.48 169.6 

7.32 16.85 337.0 

6.88 6.96 139.2 

7.00 8.13 162.6 
7.18 12.70 254.0 

7.15 11.17 223.4 

6.90 10.15 203.0 

7.31 lR.52 370.4 

6.52 6.42 128.4 

7.57 11.00 220.0 

7.09 10.29 205.8 

6.7 11.0 220 

7.05 9.41 188.2 
7.07 12.70 254.0 

7.06 9.40 188.0 

7.39 30.97 619.4 

7.05 9.80 196.0 

Buffer 
Conductivity 
(umhos· cm-1 ) 

capacity 
(ueQ·L-1·pH-1) 

22.03 
23.77 

13.70 -63.33 
15.17 

24.82 
29.26 

64.00 

55.50 

40.41 

40.05 

28.25 

19.59 
28.07 

32.41 

26.42 

50.94 

27.90 

30.04 

28.70 

26.50 
32.07 

20.10 

99.85 

41.52 
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Table 7 - Surface water Chemistry 
VAOO)UVER ISlAND - Continued-2 

Buffer 
rate pH Alkalinity Conductivity Capacity 

Waterccurse Collected (mg·L-1 ) (ueq·L-1 ) (unhos·cm-1 ) (ueq·L-1·pW1 ) 

Gordon River Jan 23/83 7.31 16.65 333.0 43.53 

Holland Creek Jan 18/83 6.90 4.70 94.0 20.52 
Mar 04/83 6.93 7.50 150.0 26.50 

Jordan River Jan 23/83 6.68 4.20 84.0 32.53 -61.79 

Kauwinch River Jan 21/83 6.58 4.20 84.0 16.69 -71.83 
Mar 03/83 6.63 4.70 94.0 17.84 

Keogh River Jan 21/83 6.59 4.30 86.0 17.00 -72.47 

Kirby Creek Jan 18/83 6.81 7.64 152.8 33.13 

Kokish River Jan 21/83 7.45 18.05 361.0 39.35 

Koksilah River Mar 04/83 7.22 15.80 316.0 56.99 

Li ttle QJalicun R. Jan 19/83 7.50 25.68 513.6 59.79 

Ma1ksope River Jan 21/83 7.43 19.95 399.0 54.00 

Marble River Jan 21/83 7.39 22.90 458.0 57.05 

Manzies Creek Jan 20/83 6.73 4.05 81.0 27.81 -55.03 
Mar 02/83 6.80 4.70 94.0 27.98 

M:>hun Creek Jan 20/83 6.68 5.40 108.0 28.88 

M.lir Creek Jan 18/83 6.89 6.13 122.6 25.31 

Nahnint River Jan 23/83 7.29 18.35 367.0 40.77 

Nahwi tti River Jan 21/83 6.89 6.70 134.0 27.30 

Nanaimo River Jan 18/83 7.12 8.82 176.4 25.82 
Mar 04/83 7.20 10.60 212.0 28.97 

Nanoose Creek Jan 19/83 7.31 22.93 458.6 68.39 

Nimpkish River Jan 20/83 7.11 11.25 225.0 26.42 

Nimpkish River Nov 24/83a 6.9 14.0 280 
(headwa ters) 

a_ ana1yred by [FO/EPS Laboratory 
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Table 7 - Surface ~ter Olanistry 
\TMU)(JVER ISLAND - Continued-3 

Buffer 
Date pH Alkalinity Cooouctivity Capacity 

Wa tercoor sa Collected (mg·L-l ) (ueq·L- l ) (unhos·cm-l ) (ueq.L -1. pH-l ) 

Nimpkish L. tribe Nov 24,/133a 7.1 25.0 500 
(#1 ) 

Nimpkish L. tribe Nov 24;133a 7.5 65.0 1300 
(#2 ) 

Ni tinat River . Jan 23;133 7.3i 23.15 463.0 57.38 

OUoukinsh River Jan 21;133 7.18 15.10 302.0 38.67 

Oyster River Jan 19;133 7.13 9.41 188.2 23.04 
Mar 02;133 7.31 13.60 272.0 29.64 

PuntledJe River Jan 19;133 7.29 14.30 286.0 31.62 

().lalicun River Jan 19;133 7.57 28.71 574.2 66.56 

Quatse River Jan 22/83 6.90 4.15 83.0 20.90 -42.15 

().linsan River Jan 20/83 7.25 15.55 311.0 37.55 

lbsewall Creek Jan 19;133 7.45 15.39 307.8 . 32.89 

Salmon River Jan 20/83 6.97 10.05 201.0 24.96 
Mar 02;133 7.00 13.50 270.0 30.04 

San Josef River Jan 21;133 7.33 33.00 660.0 83.55 

San Juan River Jan 23;133 7.11 18.10 362.0 49.94 

Sari ta River Jan 23;133 6.85 5.00 100.0 23.10 -55.47 

Simms Creek Jan 20;133 6.81 10.00 200.0 63.39 

8anass River Jan 22;133 7.30 16.85 337.0 36.04 

Sooke River Jan 18;133 7.17 6.37 127.4 29.64 -38.84 

Stranby River Jan 21;133 6.80 10.35 207.0 33.87 

Tahsis River Jan 21;133 7.35 21. 50 430.0 51.07 

Tahsish River Jan 21;133 7.57 25.65 513.0 60.15 

a - analy:zed by IFO/EPS Laboratory. 
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Table 7 - Surface va ter O1anistry 
VAOO)UVER ISlAND - Continued-4 

Buffer 
Date pH Alkalinity Conductivity capcl9ity 

Wa tercoorse COllected (mg·L-1 ) (ueq·L-1 ) (unhos·cm-1 ) (ueq·L -1. pH-1 ) 

Trent River Jan 19,/83 6.95 7.25 145.0 24.55 
Mar 02/83 7.10 12.00 240.0 53.11 

Tsable River Jan 20/83 6.92 6.05 121.0 16.38 

Tsitika River Jan 21/83 6.72 4.55 91.0 13.67 
Mar 03,/83 6.55 4.90· 98.0 13.15 

Tsitika River Nov 24,/83a 6.5 2.5 50 -47.80 
(headwa ters) 

Tsolum River Jan 19,/83 6.75 6.13 122.6 21.92 
Mar 02,/83 6.94 9.60 192.0 27.30 

TuJwell Creek Jan 18,/83 6.99 10.60 212.0 34.66 

w:>lf L. tribe Nov 24/83a 6.6 13.0 . 260 
(upper) 

volf L. trib Nov 24,/83a 7.0 20.5 410 
(lo.-.er) 

Wi llow Creek Jan 21/83 6.97 8.75 175.0 36.19 

Ze ballos River Jan 21/83 7.31 17.00 340.0 38.02 
Nov 24/83a 7.0 17.0 340 

Zeballos River Nov 24,/83a 6.8 11.0 220 
(headwa ters) 

Zeballos R. tribe Nov 24/83a 6.8 8.0 160 
(#1) 

Zeballos R. tribe Nov 24,/83a 7.0 16.0 320 
(#2 ) 

Zeballos R. tribe Nov 24,/83a 7.1 18.0 360 
(#3 ) 

a - analyzed by ~/EPS Laboratory 
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Table 8 
SUrface water Chemistry 

SUNSHINE COAST (Powell River -Peooer Harbour) 

Buffer 
Date pH Alkalinity . Cooouctivity capacity 

Wa tercoorse Collected (mg·L-1 ) (ueQ·L-1 ) (unhos·cm-1 ) (ueq·L-1· pH-1) 

Bran River Jan 24/83 6.72 2.95 59.0 10.74 
Feb 21/83 7.47 17.15 343.0 43.75 
Oct 26/83 5.99 1.60 32.0 8.50 -51. 33 

Deserted River Jan 25/83 6.91 6.00 120.0 21. 71 
Feb 21/83 6.91 5.50 llO.O 19.51 
Nov 21/83 6.53 4.65 93.0 16.84 -85.36 

K1ite River Jan 24/83 6.65 2.60 52.0 13.09 
Feb 21/83 6.31 1.60 32.0 16.66 -38.59 
Oct 06/83 6.35 2.55 51. 0 18.69 

LaNJ Creek Jan 25/83 6.82 4.75 95.0 19.01 -55.37 
Sep 26/83 6.49 5.75 115.0 20.07 

Li ttle Toba River Jan 24/83 6 .• 81 3.85 77.0 20.34 
Feb 21/83 6.91 5.45 109.0 23.84 
Oct 06/83 6.49 3.50 70.0 21.46 -67.85 

Sal tery Creek Jan 25/83 6.82 5.25 105.0 19.89 
Feb 21/83 6.80 4.20 84.0 17.67 -50. 78 
Sep 26/83 7.18 16.55 331.0 40.78 

9<wawka River Jan 25/83 6.69 3.55 71.0 14.10 -51.41 
Feb 21/83 6.98 8.70 174.0 25.39 
Nov 20/83 6.73 10.45 209.0 28.16 

Sliamton Creek Jan 25/83 ~. 71 4.30 86.0 20.25 
Oct 27/83 6.09 3.50 70.0 16.09 -104.11 

Theodosia River Jan 24/83 7.00 5.10 102.0 17.29 
Feb 21/83 6.79 4.50 90.0 15.02 
Oct 26/83 6.40 4.10 82.0 14.65 -89.11 

Toba River Jan 24/83 7.10 19.10 382.0 55.47 

Tzoonie River Jan 25/83 6.82 4.05 81.0 12.69 
Nov 09/83 6.53 3.40 68.0 10.61 -62.41 

Vancouver River Jan 25/83 6.53 2.55 51.0 10.65 
Feb 21/83 6.50 2.30 46.0 9.49 -43.98 
Nov 29/83 6.42 2.60 52.0 



Date 
Watercoorse Collected 

Be CNer Creek Oct 12/83 

Canol Creek Oct 12/83 

Cottonwood Creek Oct 12/83 

cayo te Creek Oct 12/83 

Dodge Creek Oct 12/83 

Gold Creek Oct 12/83 

GrCNe1 Creek Oct 12/83 

Pony River Oct 12/83 

Upper Sheep Creek Oct 12/83 
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Table 9 
Surface water Chemistry 
YUI<DN AREA (W1 i tehorse) 

pH Alkalinity 
(mg·L-1 ) (ueQ·L-1) 

7.10 20.90 418.0 

7.49 34.30 686.0 

7.90 92.75 1855.0 

7.99 156.75 3135.0 

7.22 18.90 378.0 

8.01 102.00 2040.0 

7.19 30.80 616.0 

7.39 27.25 545.0 

8.01 93.00 1860.0 

Buffer 
Corrluctivity 
(unhos·cm-1 ) 

capii9ity 
(ueQ·L-1.p~1) 

55.5 

87.7 

192.8 

313.0 

46.9 

232.8 

75.6 

76.9 

232.2 



Hater SOurce 

Antigooish Creek. 
Diana Creek 
'Exchcmsiks River 
Exstew River 
Hays Creek 
Kasiks River 
Ki tSll!lkalml R., {Lower) 
Kloiya River 
r-t::Ne il River 
Shcnes River 
Zymagoti tz River 
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Table 10 
SUrface Witer Oltemistry 

NORm CDAST(Prinoe Rllpert-Terrace) 

SampliRJ SUlfate Nitrate-N 
Dates (mg·L-1 ) (ng.L -1) 

June 24/82 4.8 NO 
June 24/82 3.4 ND 
June 24/82 4.6 O.{)4 
June 24/82 3.8 Q.03 
June 24/82 7.6 0.03 
June 24/82 4.0 0.03 
June 24/82 5.1 0.Q6 
June 24/82 3.6 NO 
June 24/82 4.9 NO 
June 24/82 3.8 0.02 
June 24/82 3.7 0.03 

:AlImOnia-N Chloride 
(ng·L-i) (ng·L-I) 

0.010 0.9 
NO 1.6 
0.005 0.8 
NO 0.7 
ND 8.5 
0.005 0.9 
0.005 0.9 
0.005 1.5 
0.006 0.9 
0.007 0.6 
0.011 0.8 



wa ter SOurce 

Bonanza Creek 
Florence Creek 
Gra;;Jory Creek 
Hanna River 
K1.JTldi s Creek 
Matlin River 
Riley Creek 
Tarundl Creek 
Tlell River 
Yakoun River 
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Table 11 
Surface water Chemistry 

QUEEN CHARI.D'lTE ISlANIE (Graham Island) 

SanplilYJ SUlfate Nitrate-N 
Dates (m;rL-l ) (ng·L-l ) 

June 23/82 5.8 0.12 
June 23/82 4.7 NO 
June 23/82 8.4 0.07 
June 23/82 4.8 0.01 
June 23/82 15.7 NO 
June 23/82 3.8 0.04 
June 23/82 6.5 0.11 
June 23/82 4.1 0.07 
June 23/82 1710 NO 
June 23/82 4.3 NO 

* 21%0 salinity (saline water) 
Cl > 2,500 ppn 

Arrmonia-N Chloride 
(ng·L-l ) (ng·L-l ) 

NO 5.0 
0.011 7.3 
NO 7.5 
0.006 3.9 
0.033 17.0 
NO 4.0 
NO 5.2 
NO 2.7 
0.026 * 
NO 4.3 
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Table 12 
SN<J4MELTCHEMISTRY 

~COAST AREA (Rrince .Rt.Tpert - Terrace) 

Date 
Sampling Area .SanplEd pH 

EJtcmamsiks RiW!r l.aFeb 01/83 5.39 
2. :Feb 01/83 5.40 

Exstew 'River 1- Feb 01/83 5.40 
2. Feb 01/83 5 .. 45 

Kasiks ~River l. Feb 01/83 5.23 
2. Feb 01/83 5.32 

Khyex River 1 Feb 01/83 5.45 
.2. Feb 01/83 5.49 

Ki,tsUlTikalum R. 1. Feb. 01/83 5.43 
(Lower) 2. Feb. 01/83 5.35 

Shanes River 1. Feb 01/83 '5.43 
2. 'Feb 01,.183 5.43 

Zymagotitz River 1. Feb 01}B3 5.21 
2. Feb 01/83 5.25 

a - Replicate samples 

Cooouc tivi,ty 
(' mthos" an-I) 

<3..6 
<3.6 

<3,.,b 

<3.6 

<3 .. 6 
<3 .. '6 

<3,.if> 
<3 .. i> 

<3 .. 6 
<3.6 

<3.e6 
<3 .. 6 

<3 .• ,6 
<3.'6 



samp1irYJ Area 

A1ruette Lake 

Cal1~han Creek 

Grruse r.t>untain 

Hanlock Valley 

MJunt seymrur 

Pitt Lake 

Wahl each Lake 

WidJeon Lake 
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Table 13 
S~LT CHEMISTRY 
~R MAINlAND 

Date 
Sampled 

1.aMar 11/83 5.64 
2. Mar 11/83 5.52 

1 Feb 24/83 5.70 
2. Feb 24/83 4.99 

1. Feb 21/83 5.31 
2. Feb 21/83 5.32 

1. Feb 18/83 5.47 
2. Feb 18/83 5.22 

1. Feb 18/83 5.62 
2. Feb 18/83 5.10 

1. Mar 10/83 4.50 
2. foBr 10/83 4.38 

1. foBr 11/83 5.19 
2. foBr 11/83 5.49 

1. Mar 11/83 5.80 
2. foBr 11/83 5.40 

a - Replicate samples 

Cooouctivity 
(tmhos·cm-1 ) 

<3.6 
<3.6 

<3.6 
<3.6 

<3.6 
<3.6 

<3.6 
<3.6 

4.74 
5.49 

0.6 
9.41 

4.50 
<3.6 

4.51 
<3.6 



Scmpl irg Area 

Olef Creek 

Green fot>untain 

Middle Memekay R. 

Mt. Wishirgton 

Ne<.«:astle Ridge 

Ro\tbothcsn Lake 

Tsable Lake 

Tsitika River 
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Table 14 
SNCHotELT CHEMIS'IRY 

VNCOUVER ISIAND 

Date 
SamplErl 

l. aMar 3AB 5.52 
2. Mar 3/83 5.96 

f. Mar 1/83 5.39 
2. Mar 1/83 5.40 

1. Mar 3/83 5.90 
2. Mar 3/83 5.29 

1. Mar 2/83 5.55 
2. Mar 2/83 5.40 

1- Mar 3/83 4.95 
2. Mar 3/83 5.31 

1. Mar 3/83 5.50 
2. Mar 3AB 5.25 

1. M:lr 3AB 5.59 
2. Mar 3/83 5.49 

1 Mar 3/83 5.60 
2. Mar 3AB 5.58 

a - Repl icate scsnples 

Cooouctivity 
(unhos·cm-1 ) 

<3.6 
<3.6 

<3.6 
<3.6 

<3.6 
<3.6 

<3.6 
<3.6 

<3.6 
<3.6 

<3.6 
<3.6 

<3.6 
<3.6 

<3.f 
<3.6 



- 55 -

Table 15 
SNCN-1ELT CHEMISTRY 

SlNSHINE COAST AREA (Powell River - Feooer Harbour) 

Date Cooouctivi ty 
Scmpl iDJ Area SanplErl (unhos·cm-1 ) 

Bran River l a Feb 21;83 5.42 <3.6 
2. Feb 21;83 5.43 <3.6 

Klite River 1. Feb 21;83 5.08 <3.6 
2. Feb 21;83 5.43 <3.6 

Li ttle Toba R. 1. Feb 21;83 5.60 <3.6 
2. Feb 21;83 5.47 <3.6 

a - Replicate samples 
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Appendix I 
Detection Limits of Surface Water and Snowmelt Metals Analyses 

Metal Detection Limit (mg· L -1 ) 

Al 0.05 
As 0.,05 
Ba 0.001 
Be 0.001 
Ca O. 1 
Cd 0.002 
Co 0.005 
Cr 0.005 
Cu 0.005 
Fe 0.005 
Hg 0.05 
Mn 0.001 
Mo 0.005 
Na 0.2 
Ni 0.02 
Pb 0.02 
Sb 0.05 
Se 0.05 
Si O. 1 
Sn 0.01 
Sr 0.001 
Ti 0.0' 2 
V O.vl 
Zn 0.002 
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Appendix II 

SURFACE WATER OfFXlSTRY - METALS 
Prince Rupert - Terrace (1) , -, 

Metal ABERIEEN CREEK 
Jul 21L83 Oct llL83 

(mg.L-l) Oiss Ext Tot oiss Ext Tot 

AI 0.18 0.2 0.2 0.2 0.26 .0.27 
As NO NO NO NO NO NO 
B NO 0.009 NO NO 0.006 NO 
Ba 0.005 0.006 0.006 0.007 0.006 0.007 
Be NO NO NO NO NO NO 
ca 0.2 0.3 0.3 0.3 0.3 0.3 
Cd NO NO NO NO NO NO 
Co NO NO NO NO NO. NO 
Cr NO NO NO NO NO NO 
Cu NO NO NO NO NO NO 
Fe 0.08 0.111 0.129 0.152 0.145 0.145 
H;J NO NO NO NO 
M'J 0.2 0.2 0.2 0.2 0.2 0.2 
Mn 0.001 0.003 NO 0.003 0.004 0.004 
M:> NO NO NO NO NO NO 
Na 0.9 0.9 0.9 NO O~9 0.8 
Ni NO NO NO NO NO NO 
p NO NO NO NO NO NO 
Pb NO NO NO NO NO NO 
Sb NO NO NO NO NO NO 
Se NO NO NO NO NO NO. 
Si 1.8 1.8 1.7 1.5 1.5 1.4 
sn NO NO NO 0.01 NO NO 
Sr 0.004 0.005 0.005 0.005 0.005 0.004 
Ti NO 0.002 NO 0.002 NO 0.002 
V NO NO NO NO NO NO 
Zn NO 0.003 0.004 NO NO 0.009 

Hardness (ca, M'J) 1.06 1.47 1.28 1.65 1.65 

(Oiss) z Dissolved 
(Ext) = Extractable 
(Tot) = Total 
(NO) = l'bt Detected 
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SURFACE WATER CfHa STRY - MEl'ALS 
Prince Rupert - Terrace (2) 

Metal ANTI<DIISH CJtEEJ( 

Jun 24L82 Feb 01L83 Jul 21L83 Oct 11/83 
(IIk;I.L -1) Ext Tot Dies Ext Toe Diu Ext ~ Dias EXt TOt 

A1 0.16 0.19 0.26 0.27 0.3 0.3 0.32 0.34 0.32 0.35 0.39 
As NO NO NO NO NO NO (II) NO NO ND NO 
8 NO NO NO ND NO ftI) 0.009 lID ND NO NO 
Sa 0.003 0.00] 0.004 0.005 0.004 0.006 0.005 0.006 0.005 0.005 0.006 
Be NO ND NO NO NO ftI) ND NO NO ND ND 
Ca 0.5 0.5 0.8 0.8 0.7 1.2 1.4 1.4 0.8 0.9 0.9 
Q1 NO ND NO ND NO !lID NO ND ND ND NO 
Co ND NO ttl> ND ttl> NO ND til) NO ND ND 
Cr ND ND III) NO NO NO NO til) til) (II) NO 
CU NO ND ftI) ND ND ND II) II) NO NO . 0.007 
Fe 0.11 0.119 0.228 0.234 0.244 0.26 0.347 0.361 0.274 0.284 0.292 
Iig NO II) NO til) ND 
tg ND 0.1 0.2 0.2 0.3 0.3 0.3 0.3 0.2 0.2 0.3 
Hn 0.002 0.002 0.006 0.006 0.005 0.001 0.003 ND 0.005 0.007 0.007 
tb ND II) til) III) NO ND NO III) ND ND 0.005 
1M 0.7 0.7 1.0 0.9 1.0 1.4 1.4 1.4 til) 1.0 1.0 
Hi ND II) NO NO NO NO NO II) NO NO NO 
P ND ND ND NO III) NO NO 0.006 ND ND til) 

It> NO NO NO II.) NO NO NO ND ND NO NO 
Sb ND NO NO NO ND NO ND III) NO NO ND 
Sa II) NO NO II) NO NO NO II) II) ND III) 

Si 0.4 0.4 1.1 1.2 1.1 1.3 1.4 1.3 1.3 1.3 1.3 
Sn NO ND NO III) NO ND NO NO 1\1) ND NO 
Sf; 0.005 0.004 0.007 0.007 0.007 0.012 0.012 0.011 0.008 0.008 0.007 
Ti 0.002 0.003 0.00'. 0.004 0.009 0.005 0.005 0.003 0.003 0.002 0.004 
V NO NO NO ND NO NO ND ND NO NO ND 
Zn NO NO NO til) NO 0.003 0.004 0.003 NO 0.003 0.012 

Hardness (Ca, fg) 1.73 2.77 2.83 4.13 4.69 2.91 3.23 3.55 

( Diss) .. Dissolved 
(Ext) = Extractable 
(Tot) = 'lbtal 
(NO) = t«>t Detected 



- 59 -

SURFACE WATER (]fOO STRY - METALS 
Prince Rupert - Terrace (3) 

Metal DIANA CREEK 

(ng.L-l) 
Jun 24L82 Feb 02L83 Jul 22/83 Oct llL83 

Ext Tot Diss Ext Tot D1SS EXt TOt D1SS EXt tot 

Al 0.14 0.13 0.16 0.17 0.2 0.17 0.19 0.19 0.17 0.2 0.25 
As NO ND ND NO NO ND NO NO NO NO NO 
B ND ND NO NO 0.02 0.007 NO NO ND 
Sa 0.003 0.003 0.003 0.003 0.003 0.003 0.004 0.004. 0.004 0.004 0.004 
Be NO ND ND NO NO NO NO NO NO NO ND 
ca 0.6 0.5 0.6 0.6 0.6 0.5 0.7 0.6 0.6 0.7 0.7 
Cd NO NO ND NO ND NO NO ND NO NO ND 
Co NO ND NO NO NO NO NO NO NO NO 0.008 
Cr ND NO ND ND ND ND NO NO NO ND ND 
Cu NO NO NO NO NO NO NO NO ND ND NO 
Fe 0.189 0.208 0.167 0.182 0.193 0.215 0.264 0.274 0.198 0.216 1.0 
ItJ ND NO ND NO NO NO ND NO NO 
~ 0.2 0.2 0.2 0.2 0.3 0.2 0.2 0~2 0.2 0.2 0.3 
Mn 0.005 0.004 0.006 0.006 0.006 0.006 0.008 0.005 0.005 0.007 0.006 
~ !lIP NO NO NO ND NO NO NO NO NO ND 
Na 1.1 1.1 1.2 1.1 1.1 1.1 1.2 1.2 0.2 1.1 1.0 
Ni ND ND ND NO NO NO NO NO NO ND ND 
P ND NO ND NO ND NO ND· ND NO NO NO 
Pb NO NO ND ND NO NO ND NO ND NO ND 
Sb NO NO ND NO NO NO NO NO NO ND NO 
Se NO NO ND NO NO ND ND NO NO NO ND 
Si 0.6 0.6 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 
Sn NO ND ND NO NO NO ND ND NO NO ND 
Sr 0.004 0.004 0.005 0.005 0.005 0.004 0.005 0.006 0.005 0.006 0.007 
Ti NO ND 0.008 ND 0.007 ND 0.002 NO NO NO ND 
V NO ND NO ND ND NO NO NO NO NO NO 
Zn. NO ND ND ND ND 0.004 0.005 0.004 NO NO ND 

Hardness (ca, ~) 2.23 2.3 2.26 2.0 2.5 2.09 2.6 2.71 

(Diss) = Dissolved 
(Ext) = Extractable 
(Tot) = Total 
(ND) = ~t ~tected 



- 60 -

SURFACE WPoTER CHEMI Sl'RY - MEl'ALS 
Prince R~rt - Terrace ( 4) 

Metal EXCHAMl,'I KS RIVER EXSTEW RIVER 

(ng.L-1) 
Jun 24/82 Feb 01/83 Jun 24L82 Feb 01/83 

Ext Tot. Diss Ext Tot Ext Tot Dis Ext Tot. 

Al 0.34 0.41 ND ND ND 0.42 0.61 ND til ND 
As til ND ND ND ND . til til til til ND 
B 0.05 0.031 0.035 0.061 0.031 0.026 
sa 0.019 0.019 0.028 0.029 0.029 0.018 0.02 0.04 0.035 0.036 
Be ND til ND til til ND ND ND til ND 
Ca 1.2 1.2 3.6 3.5 3.7 1.5 1.4 6.9 5.5 5.6 
Qi til ND ND til ND til til til til ND 
Co ND til til ND til til til til til til 
er- ND til til til ND ND ND til ND ND 
Cu ND til til til til til til ND til NO 
Fe 0.491 0.;573 0.326 0.436 0.445 0.563 0.691 0.703 0.909 0.929 
IiJ ND ND ND til NO ND til 0.05 0.07 ND 

fotJ 0.4 0.3 0.6 0.6 0.6 0.4 0.4 1.2 0.9 1.0 
MIl 0.012 0.012 0.028 0.029 0.03 0.013 0.015 0.289 0.174 0.177 
It> ND til til til til ND ND ND NO ND 
Na 0.4 0.4 2.2 2.1 2.1 0.4 0.5 5.3 3.8 3.8 
Ni ND til ND til til ND til til ND ND 
P til til ND til ND ND til til til NO 
Pb til NO ND til til ND NO til til ND 
Sb ND ND ND til ND ND NO ND ND ND 
Se til ND ND ND til ND NO ND til ND 
Si 1.1 1.3 2.1 2.1 2.1 1.2 1.7 3.3 2.9 2.8 
So ND til ND NO ND ND ND ND til ND 
Sr 0.008 0.009 0.024 0.024 0.025 0.011 0.012 0.053 0.044 0.044 
Ti 0.051 0.059 0.005 ".005 0.005 0.052 0.067 0.005 ND 0.006 
V ND ND ,ill l\ ND ND ND ND ND ND 
zn NO 0.002 ND ND NO ND ND til til ND 

Hardness (Ca, fotJ) 4.81 11.2 11.1 5.38 22.2 17.5 

(Diss) '" Dissolved 
(Ext) = Extractable 
(Tot) z Total 
(ND) '" Not Detected 
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SURFACE WATER CHDIISl'RY - ME1'ALS 
Prince Rupert - Terrace ( 5) 

Metal HAYs CREEK INVER CREEK 
Jun 24L82 Feb 01/83 Jul 21/83 Oct llL83 

(ng.L-l) Ext Tot oiss Ext Tot .Dl88 Ext tot D1SS EXt TOt 

Al 0.07 0.09 0.07 0.09 0.12 0.15 0.25 0.42 0.22 0.25 0.3 
As ti) ti) NO ti) ti) ti) ti) ti) ti) ti) ti) 

B ti) NO 0.026 NO 0.009 ti) ti) 1'1> ti) 

Ba 0.033 0.032 0.024 0.024 0.026 0.005 0.006 0.007 0.005 0.005 0.005 
Be NO ti) ti) ti) NO NO ti) NO ti) 1'1> ti) 

Ca 9.5 9.3 6.8 7.0 7.3 0.5 0.7 0.7 0.5 0.5 0.6 
Cd ti) ti) NO ti) ti) NO ti) ti) ti) 1'1> NO 
Co NO ti) NO ti) ti) ti) ti) ti) ti) 1'1> ti) 

Cr NO NO NO ti) ti) ti) ti) NO ti) 1'1> ti) 

Cu NO ti) NO NO ti) ti) ti) ti) ti) ti) ti) 

Fe 1.46 1.5 0.574 0.733 0.823 0.128 0.301 0.448 0.141 0.135 0.145 
Hg 0.9 0.9 NO 0.06 ti) 

'tJ ti) NO 0.7 0.7 0.8 0.3 0.4 0.4 0.2 0.2 0.3 
Mn 0.15 0.149 0.064 0.066 0.07 0.005 0.009 0.008 0.002 0.004 0.003 
~ ti) ti) NO ti) NO NO NO ti) ti) NO NO 
Na 6.2 6.4 4.3 4.3 4.5 3.0 3.2 3.1 0.6 1.4 1.4 
Ni ti) NO ti) ti) ti) ti) ti) ti) ti) ti) NO 
P ti) NO NO NO ti) ti) ti) ti) ti) ti) ti) 

Pb ti) ti) NO NO ti) NO NO NO NO ti) NO 
Sb NO NO NO NO ti) NO NO ti) ti) ti) ti) 

Se NO NO NO ti) ti) NO ti) NO ti) 1'1> NO 
Si 1.7 1.7 1.6 1.6 1.6 1.6 1.8 2.0 1.5 1.5 1.5 
Sn ti) ti) NO NO ti) NO ti) NO ti) ti) NO 
Sr 0.039 0.04 0.027 0.028 0.029 0.008 0.008 0.008 0.006 0.006 .007 
Ti NO 0.003 0.006 NO 0.007 NO 0.007 0.012 ti) ti) NO 
V ti) NO NO NO ti) ti) ti) ti) ti) ti) ti) 

Zn 0.003 0.009 0.002 NO ti) 0.003 0.003 0.003 NO 0.008 NO 
Hardness (Ca, 'tJ) 27.5 19.9 20.4 2.62 3.28 2.1 2.3 2.6 

(Oiss) = Dissolved 
(Ext) = Extractable 
(Tot) = Total 
(NO) = Not Detected 
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SURFACE WATER 0i00 STRY - MgrAlS 
Prince Rupert - Terrace (6) 

Metal I<ASI KS RIVER KHYEX RIVER KITSlJiU<AIDI RIVER, (UH:R) 
Jun 24/82 Feb 01L83 Feb 01/83 Jun 24/82 Feb 01L83 

(ng.L-1) ~ ~ ~ ~ Tot ~ Ext Tot !!!TOt oiss EXt Tot 

Al 0.1 0.11 ND 0.07 0.12 0.07 3.2 10.8 0.91 2.07 0.06 0.22 0.26 
As ND ND ND NO ND ND ND ND ND ND ND ND ND 
B ND 0.009 ND ND 0.009 ND 0.059 0.036 0.055 
Sa 0.014 0.014 0.029 0.031 0.031 0.003 0.045 0.09 0.019 0.032 0.011 0.014 0.015 
Be ND ND ND ND ND ND ND ND NO ND t«> ND NO 
ca 1.3 1.2 2.4 2.5 2.5 2.2 4.0 5.1 5.2 5.3 7.1 7.1 7.2 
Cd ND ND ND ND ND NO ND ND ND ND t«> NO ND 
Co ND ND ND ND ND NO ND ND ND NO ND ND t«> 
Cr ND ND ND ND ND ND NO 0.01 ND ND t«> NO ND 
CU ND ND ND ND ND t«> 0.01 0.018 ND NO ND ND NO 
Fe 0.179 0.19 0.294 0.533 0.573 0.126 5.93 14.3 1.14 1. 77 0.152 0.396 0.422 
IiJ ND ND ND NO ND NO 0.45 ND NO NO NO ND ND 
!tJ 0.2 0.2 0.5 0.6 0.6 2.2 3.8 6.1 1.0 1.1 0.8 0.9 0.9 
MIl 0.015 0.014 0.045 0.048 0.049 0.008 0.248 0.35 0.032 0.04 0.011 0.015 0.016 
~ ND . NO NO ND NO NO NO NO NO NO NO ND NO 
Na 0.5 0.5 3.0 3.0 3.1 16.3 17.8 18.7 0.9 1.1 1.4 1.4 1.3 
Ni ND NO NO NO NO NO NO NO NO NO t«> ND NO 
p NO NO ND NO ND ND 0.45 0.56 ND NO NO NO NO 
Pb NO ND NO ND ND NO NO ND NO t«> NO ND ND 
Sb ND ND ND NO ND NO NO NO NO NO NO ND NO 
Se NO ND NO NO ND NO ND ND NO NO NO NO NO 
Si 0.8 0.8 2.2 2.2 2.2 1.8 5.3 17.3 2.7 5.6 2.2 2.4 2.4 
Sn ND NO ND NO ND ND NO ND NO ND NO NO ND 
Sr 0.009 0.009 0.02 0.0": 0.02 0.022 0.04 0.058 0.04 0.045 0.052 0.053 0.056 
Ti 0.006 0.009 0.006 0.007 0.013 0.007 0.119 0.537 0.048 0.116 0.007 0.017 0.025 
V ND ND ND ND NO NO 0.01 0.03 ND 0.01 NO NO NO 
Zn NO NO NO ND 0.003 NO 0.022 0.04 0.004 0.007 0.004 NO NO 

Hardness (ca, M;;I) 4.15 8.23 8.54 14.4 25.7 17.1 21.1 21.5 

(Oi8s) = Oisso1ved 
(Ext) = Extractable 
(Tot) a Total 
(ND) = !bt IStected 
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SURFACE WATER CHDIISTRY - METAlS 
Prince Rupert - Terrace (7) 

Metal KWIYA RIVER LACHMAOf RIVER 
Jun 24/82 Jan 31L83 Ju1 22L83 Oct 11/83 Feb 01/83 

(IIYJ.L -1) Ext Tot oiss Ext Tot oiss Ext Tot biss Ext 'Ibt ~ EXt TOt 

Al 0.09 0.11 0.16 0.16 0.20 0.15 0.19 0.19 0.19 0.2 0.26 0.18 0.2 0.2 
As NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
B NO NO NO NO 0.009 0.003 NO NO NO NO 0.02 0.041 
sa 0.004 0.004 0.004 0.004 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 
Be ND NO NO NO NO NO NO NO NO NO NO ND NO NO 
Ca 1.3 1.3 0.9 1.0 0.9 1.1 1.2 1.2 1.0 1.0 1.0 0.7 0.7 0.6 
Cd NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Co NO NO NO NO NO NO NO NO NO NO 0.006 NO NO NO 
Cr NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Cu NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Fe 0.129 0.137 0.161 0.197 0.209 0.14 0.232 0.238 0.212 0.243 0.267 0.154 0.158 0.167 
Hg NO NO NO NO NO NO NO NO 
MJ 0.2 0.2 0.2 0.2 0.3 0.2 0.3 0.2 0.2 0.2 0.3 0.2 0.2 0.2 
Mn 0.004 0.004 0.007 0.007 0.007 0.004 0.006 0.005 0.007 0.009 0.008 0.005 0.005 0.005 
fob NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Na 1.0 1.1 1.2 1.2 1.2 1.2 1.2 1.2 0.3 1.1 1.1 0.9 0.9 0.9 
Ni NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
P NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Pb NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Se NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Si 0.5 0.6 0.7 0.8 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.0 1.0 1.0 
So 0.01 NO NO NO NO NO NO NO NO NO NO NO NO NO 
Sr 0.007 0.008 0.006 0.006 0.006 0.007 0.009 0.008 0.007 0.007 0.006 0.006 0.006 0.006 
Ti NO NO 0.OU7 NO 0.008 NO NO NO NO NO 0.003 0.009 NO 0.008 
V NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Zn NO 0.002 NO NO NO 0.004 NO 0.003 NO NO 0.13 NO NO 0.003 

Hardness(ca,MJ) 3.84 3.19 3.34 3.61 4.1 3.26 3.38 3.73 2.43 2.59 

(Oiss) = Dissolved 
(Ext) = Extractable 
(Tot) = Total 
(NO) = I't>t ~tected 
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SURFAcE tf!.TER 0fEH[ S1'RY - MEl'AIS 
Prince Rupert - Terrace (8) 

Metal Mc:NEI 1.0 Rt Vf.:R 
Jun 24Z82 Feb 01L83 Jul 21L83 Ot:t llL83 

(irg.L-l) Ext Tot Diss Ext Tot Diss Ext TOt biss E1tt Tot 

Al 0.07 0.09 0.18 0.19 0.22 0.14 0.96 2.41 0.18 0.22 0.26 
As NO NO No NO No No NO NO NO No NO 
B NO No NO 0.012 0.043 0.01 NO NO NO 
Ba 0.002 0,002 0.004 0.004 0.004 0.004 0.012 0.024 0.005 0.004 0.005 
Be NO Nt> NO No NO NO No NO No NO NO 
Ca 0.2 0.2 0.4 0.4 0.4 2.4 3.4 3.5 003 0.4 0.4 
Cd NO No NO NO NO NO ND ND NO NO NO 
Co NO NO NO No ND NO 0.007 0.02 ND No NO 
Cr NO NO NO No NO NO ND NO NO No NO 
Cu m> NO NO NO NO NO NO No NO NO NO 
Fe 0.044 0.051 0.17 0.177 0.189 0.384 1.92 3.33 0.192 0.202 0.222 
IIJ NO NO No NO NO ..;. ..;. 

~ NO 0.1 0.2 0.2 0.2 3~1 4.0 4.2 0.2 0.2 0.2 
t4n 0.001 0.001 0.005 0.005 0.005 0.042 0.07S 0.089 0.006 0.008 0.007 
iob NO NO NO No NO NO NO NO No NO tID 
Na 0.5 0.6 1.0 0.9 0.9 28.0 32.6 32.0 Nb 1.4 0.8 
Ni NO No NO No NO NO No NO ftj No NO 
p No No NO NO NO NO 0.07 0.12 NO NO Nb 
Fb NO No NO NO Nt> NO NO NO HI> NO NO 
Sb NO NO NO NO NO NO No ftti NO NO NO 
Sa NO NO NO NO NO NO Nil Nt> NO NIl NO 
Si 0.3 0.3 0.9 0.9 0.8 1.3 2.7 5.0 0.9 1.5 0.9 
Sri NO NO fID NO No No No No 0.02 NO No 
Sr 0.002 0.002 O.~O4 0.004 0.003 0.Oj2 0.041 0.045 0.005 0.006 0.(j04 
Ti NO No O.IJl 0.002 0.007 0.009 0.026 0.085 0.004 NO· 6.003 
V NO NO NIl NO NO lID No 0.01 No NO Nb 
Zn NO 0.002 NO NO No 0.009 0.008 0.012 NO 0.008 No 

Hardness (ca, ~) 0.659 LS8 1.68 18.6 14.8 1.49 2.3 1.81 

(Diss) = Dissolved 
( EXt) = EXtractable 
(TOt) = Total 
(NO) = let lli!tected 
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SURFACE W1\TER CHOO STRY - MEI'ALS 
Prince Rupert - Terrace (9) 

Metal OLIFI EID CREEK SHAMES RIVER 
Jul 22Z82 Oct 11/83 Jun 241& Feb 01/83 

(ng.L-l) Diss Ext Tot D1SS Ext Tot Ext D1SS Ext tot 

AI 0.13 0.16 0.19 0.09 0.12 0.14 0.1 0.11 0.06 0.08 0.09 
As NO NO NO NO NO NO NO NO NO NO NO 
B NO 0.043 0.01 NO NO NO 0.045 0.025 0.026 
Sa 0.03 0.042 0.044 0.023 0.022 0.22 0.005 0.005 0.009 0.009 0.009 
Be NO NO NO NO NO NO NO NO NO NO NO 
Ca 9.5 13.4 13.4 4.2 4.1 4.0 1.0 1.0 3.0 3.1 3.1 
Cd NO NO NO NO NO 0.007 NO NO NO NO NO 
Co NO 0.012 0.015 NO NO NO NO NO NO NO NO 
Cr NO NO NO NO NO NO NO NO NO NO NO 
Cu 0.01 NO NO NO NO NO NO NO NO NO NO 
Fe 1.44 2.68 2.86 0.164 0.19 0.197 0.082 0.086 0.062 0.091 0.079 
~ NO NO NO NO NO 

ftJ 0.8 1.3 1.3 0.6 0.6 0.6 0.1 NO 0.3 0.3 0.3 
Mn 0.12 0.156 0.153 NO 0.004 0.004 0.002 0.002 0.002 0.002 0.002 
~ NO NO NO NO NO NO NO NO NO NO NO. 
Na 4.2 5.6 5.7 1.3 2.1 2.0 0.3 0.4 1.3 1.2 1.2 
Ni NO NO NO NO NO NO NO NO NO NO NO 
p NO NO 0.07 NO NO NO NO NO NO NO NO 
Pb NO NO NO NO NO NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO NO NO NO NO 
Se NO NO NO NO NO NO NO NO NO NO NO 
Si 1.4 2.3 2.2 1.8 1.7 1.6 0.9 0.9 2.5 2.6 2.5 
Sn NO NO NO NO NO NO NO NO NO NO NO 
Sr 0.044 0.063 0.065 0.016 0.015 0.014 0.01 0.009 0.025 0.026 0.027 
Ti 0.004 0.01 0.01 NO NO NO 0.006 0.007 0.005 NO 0.006 
V NO NO NO NO NO NO NO NO NO NO NO 
Zn 0.063 0.005 0.005 NO 0.01 NO NO NO NO NO NO 

Hardness (Ca; ftJ) 27.0 38.6 12.8 12.5 12.6 3.1 8.63 8.94 

(Diss) = Dissolved 
(Ext) = Extractable 
(Tot) = 'lbta1 
(NO) = t«>t Detected 



Prince Rupert - Terraoe (10) 

Metal 

(ng.L-l) 

Al 
As -
B 
8a 
Be 
ca 
Q1 
Co 
cr 
Cu 
Fe 
~ 
M;,;j 
MIl 
It:> 
Na 
Ni 
P 
Pb 
Sb 
se 
Si 
Sn 
Sr 
Ti 
V 
Zn 

Hardness ( Ca, M;,;j) 

(Oiss) = Dissolved 
(Ext) = Extractable 
(Tot) = Total 
(NO) = tbt Detected 

Jun 24/82 
Ext Tot 

1.06 2.09 
NO NO 

0.014 0.023 
NO NO 
2.1 2.2 
NO NO 
NO NO 
NO NO 
NO NO 
1.18 1.87 
NO NO 
0.6 0.7 
0.031 0.039 
NO NO 
0.6 0.8 
NO NO 
0.09 0.1 
NO NO 
NO NO 
NO NO 
2.7 5.0 
NO NO 
0.016 0.019 
0.059 0.118 
NO NO 
0.003 0.004 
7.86 

-66-

SURFACE \IA'l'ER 0f00: S11tY - METALS 

ZnwDl'ITZ RlVDt 
Feb -01/83 

oiss Ext Tot 

NO 0.14 0.46 
NO NO NO 
0.039 O.Oll 0.018 
0.008 0.01 0.012 
NO NO NO 
3.9 4.0 4.0 
NO II> NO 
NO II> NO 
NO II> NO 
NO NO NO 
0.22 0.515 0.76 
NO NO NO 
0.4 0.4 0.5 
0.019 0.023 0.026 
NO NO NO 
2.0 1.9 1.9 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO ft) NO 
2.8 3.0 3.4 
NO NO NO 
0.<l27 0.027 0.028 
0.0.. ' 0.004 0.021 
NO ND NO 
NO NO NO 

11.2 H.7 
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SURFACE Wll.TER ClIEMISTRY - METALS 
Rivers Inlet 

Metal NeACK CREEK ASHLlJUt CREEK DMLERY CREEK GENESEE CREEK 
Oct 16t:83 Oct 16/83 Oct 16t:83 Oct 17/83 

(ng.L-l) Diss Ext Tot Diss Ext Tot Diss Ext Tot Diss Ext Tot 

Al 0.11 0.52 0.9 0.22 0.23 0.4 0.08 0.24 0.37 0.17 0.48 0.97 
As NO NO NO NO NO NO NO NO NO NO NO NO 
B 0.006 NO NO NO NO NO 0.006 NO NO NO NO NO 
sa 0.009 0.013 0.017 0.007 0.007 0.009 0.004 0.005 0.006 0.014 0.017 0.02 
Be NO NO NO NO NO NO NO NO NO NO NO NO 
Ca 2.1 2.3 2.4 1.0 1.0 1.0 2.6 2.7 2.7 4.4 4.6 4.8 
Cd NO NO NO NO NO NO NO NO NO NO NO NO 
Co NO NO NO NO NO NO NO NO NO NO NO NO 
Cr NO NO NO NO NO NO NO NO NO NO NO NO 
CU NO NO NO NO NO NO NO NO NO NO NO NO 
Fe 0.132 0.88 1.14 0.302 0.318 0.397 0.128 0.519 0.605 0.175 0.597 0.922 
HJ 
~ 0.3 0.4 0.5 0.2 0.2 0.2 0.2 0.3 0.3 0.6 0.7 0.8 
fotI 0.009 0.02 0.023 0.006 ~.005 0.007 0.003 0.009 0.011 0.011 0.02 0.025 
fob NO NO NO NO NO NO NO NO NO NO NO NO 
Na 1.6 1.5 1.6 0.6 0.6 0.6 0.6 0.5 0.6 0.9 0.8 1.0 
Ni ND NO NO 0.03 NO NO NO NO NO ND NO NO 
p 0.15 0.29 0.31 NO 0.05 0.07 NO NO NO 0.17 0.21 0.25 
Pb NO NO NO ND NO NO NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO NO NO NO NO NO 
se NO NO NO NO NO NO NO NO NO ND NO NO 
Si 2.6 3.0 3.9 1.6 1.6 1.9 1.2 1.4 1.6 2.2 2.5 3.5 
Sn NO NO NO NO NO NO NO 0.01 0.01 NO NO NO 
Sr 0.015 0.016 0.019 0.006 0.006 0.007 0.008 0.008 0.009 0.017 0.017 0.021 
Ti 0.003 0.03 0.057 0.014 0.015 0.024 0.002 0.013 0.021 0.003 0.023 0.062 
V NO NO NO NO NO NO NO NO NO ND NO NO 
Zn 0.007 0.003 0.003 0.003 NO NO NO NO NO 0.008 0.006 0.006 

Hardness (Ca, ~) 6.36 7.51 7.97 3.19 3.22 3.33 7.25 7.77 7.84 13.5 14.5 15.1 

(Diss) = Dissolved 
(Ext) = Extractable 
(Tot) = Total 
(NO) = Not Detected 



- 68 -

SURFACE WATER CHf101ISTRY - METALS 
Graham Island (1) 

Metal BCl'WIZA CREEK FIDRmCE CREEK GREnRY CREEK 
Jun 23/82 Feb 03t83 Jun 23L82 Feb 03Z83 Jun 23/82 Feb li3/8l 

(ng.L-1) Ext lOt oiss Ext lOt Ext lOt Oiss Ext lOt Ext lOt Diss Ext lOt 

Al 0.5 NO 0.07 0.07 0.08 0.32 0.34 0.3 0.33 0.35 0.06 0.06 0.06 0.07 0.09 
As NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
B NO 0.035 NO NO 0.013 0.029 NO 0.035 NO 
Sa 0.005 0.005 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.002 0.003 0.003 
Be NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Ca 6.0 6.1 4.1 4.2 4.3 2.2 2.2 1.3 1.2 1.3 9.0 9.3 6.4 6.5 6.7 
Cd NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Co NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Cr NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Cu ND NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Fe 0.078 0.085 0.071 0.079 0.084 1.12 1.21 0.511 0.536 0.541 0.039 0.048 0.055 0.067 0.063 
tiJ ND NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

ftJ 1.3 1.3 0.9 0.9 1.0 1.3 1.3 0.8 0.8 0.8 1.6 1.6 1.0 1.0 1.1 

"'" 0.015 0.015 0.006 0.007 0.007 0.029 0.031 0.027 0.028 0.029 . 0.012 0.012 0.002 0.003 0.003 
fob NO NO NO NO NO . NO NO NO NO NO NO NO NO NO NO 
Na 5.1 5.2 4.5 4.5 4.5 6.0 6.2 4.7 4.6 4.6 6.2 6.5 4.2 4.2 4.2 
Ni 0.02 NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
P NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Pb NO ND NO NO NO NO NO NO NO NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Se NO NO ND NO NO NO NO NO NO NO NO NO NO NO NO 
Si 3.3 3.3 2.5 2.6 2.5 5.6 5.6 3.0 3.1 2.9 2.3 2.3 2.0 2.1 2.0 
50 NO NO NO NO 'ID NO NO NO NO NO NO NO NO NO NO 
Sr 0.025 0.025 0.019 0.019 0.019 0.016 0.017 0.011 0.011 0.01 0.033 0.033 0.024 0.024 0.024 
Ti NO NO 0.005 NO 0. 106 0.004 0.006 0.009 NO 0.005 NO NO 0.008 NO 0.006 
V NO NO NO NO NO ND NO NO NO NO NO NO NO NO NO 
Zn NO NO NO NO NO NO 0.002 NO NO 0.004 NO NO NO NO NO 

Hardness 20.3 14.1 14.4 10.7 6.55 6.34 29.0 20.1 20.5 
(Ca,/'tJ) 

(Diss) = Dissolved 

(Ext) '"' Extractable 
(lOt) = lOtal 
(NO) = Not Detected 



- 69 -

SURFACE Wl\TER CHEMIstRy - METAIS 
Graham I slam (2) 

Metal HOONA RIVER KUMIlI S CREEK MAHIN RIVER 

(ng.L-1) 
Jun 23L83 Jun 23L83 Feb 02/83 Jun 23L82 Feb 03/83 

Ext Tot Ext Tot Diss Ext Tot Ext Tot Diss Ext Tot 

Al 0.08 0.08 0.84 0.96 0.47 0.49 0.53 0.07 0.1 0.11 0.12 0.23 
As NO NO NO NO ND NO NO NO NO NO NO NO 
B NO 0.024 NO 0.008 NO 0.041 
Ha 0.007 0.007 0.004 0.005 0.005 0.005 0.005 0.003 0.007 0.003 0.003 0.006 
Be NO NO NO NO NO NO NO NO NO NO NO NO 
Ca 6.3 6.5 2.1 1.9 0.9 0.9 1.0 3.1 3.2 2.4 2.4 3.2 
Cd NO NO ND NO . NO NO NO NO NO NO NO NO 
Co NO NO NO NO NO NO NO NO NO NO NO NO 
Cr NO NO NO NO NO NO NO NO NO NO ND NO 
CU NO NO NO NO NO NO NO NO NO NO NO NO 
Fe 0.109 0.116 1.49 1.68 0.544 0.551 0.567 0.191 0.206 0.119 0.134 0.334 
ftJ NO NO ND NO NO NO NO NO NO NO NO NO 
ftJ 1.2 1.2 2.2 1.6 1.1 1.1 1.2 0.9 1.0 0.7 0.8 1.1 
Mn 0.005 0.005 0.048 0.048 0.029 0.03 0.031 0.016 0.017 0.008 0.009 0.034 
Me> NO NO ND NO NO NO NO NO NO NO NO NO 
Na 3.8 4.0 13.9 9.1 8.4 8.4 8.5 4.0 4.1 3.7 3.6 6.6 
Ni ND NO ND NO NO NO NO NO NO NO NO NO 
p NO NO NO NO NO ND NO NO NO NO NO NO 
Pb NO NO NO NO NO NO NO NO NO ND NO NO 
Sb NO NO NO NO ND NO NO ND NO NO NO NO 
Se NO NO ND ND NO NO NO NO NO NO NO NO 
Si 1.5 1.5 4.2 4.1 1.4 1.5 1.4 2.7 2.7 2.5 2.5 1.5 
Sn NO NO ND ND NO ND ND NO ND NO NO NO 
Sr 0.031 0.031 0.017 0.012 0.011 0.011 0.01 0.018 0.018 0.015 0.015 0.019 
Ti NO ND 0.006 0.013 0.012 0.007 0.012 NO 0.003 0.008 NO 0.004 
V NO NO ND 0.01 NO NO NO ND NO NO NO NO 
Zn NO NO NO ND 0.002 NO 0.002 NO 0.002 0.003 NO NO 

Hardness (Ca, ftJ) 20.6 20.6 6.76 6.72 11.6 8.89 9.1 

(Diss) = Dissolved 
(Ext) = Extractable 
(Tot) = Total 
(ND) = Not Detected 



- 70 -

SURFACE ~TER CHEMISTRY - Mf:l'ALS 
Graham Is1aoo (3) 

Metal RI LEY CREEK TARUNIL CREEK 

(ng.L-1) 
Jun 23£:82 Feb 03£:83 Jun 23/82 

Ext Tot Oiss Ext Tot Ext Tot 

Al NO 0.06 0.05 0.06 0.09 0.07 0.17 
As NO NO NO NO NO NO NO 
B NO 0.035 NO 
Ba 0.01 0.01 0.006 0.006 0.006 0.012 0.013 
Be NO NO NO NO NO NO NO 
Ca 10.7 10.9 6.2 6.3 6.5 5.5 5.7 
Cd NO NO NO NO NO NO NO 
(h NO NO NO NO NO NO NO 
Cr NO NO NO NO NO NO NO 
CU NO NO NO NO NO NO NO 
Fe . 0.044 0.057 0.061 0.075 0.08 0.066 0.081 
ItJ NO NO NO NO NO NO NO 
fog 1.9 1.9 1.1 1.1 1.2 1.0 1.0 
~ 0.001 0.001 0.002 0.003 0.004 0.005 0.005 
~ NO NO ND NO NO NO NO 
Na 4.9 5.1 3.9 3.9 4.0 2.9 3.1 
Ni NO NO NO NO NO NO NO 
P NO NO NO NO NO NO NO 
Pb NO NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO 
Se NO NO NO NO NO NO NO 
Si 2.0 2.0 1.7 1.7 1.7 1.6 1.7 
Sn NO NO NO NO NO NO NO 
Sr 0.045 0.045 0.027 0.028 0.028 0.03 0.03 
Ti NO NO 0.007 NO 0.005 NO NO 
V NO 0.01 NO NO NO NO NO 
Zn NO NO NO NO NO NO NO 

Hardness (Ca,fog) 34.4 19.9 20.1 17.9 

(Diss) = Dissolved 
(Ext) = Extractable 
('lbt) = 'lbta1 
(NO) = Not Detected 



- 71 -

SURFACE ~TER CHEMSTRY - METALS 
Graham Islam (4) 

~ 'll.ELL RIVER YAKOON RIVER 

(ng.L-l) 
031..021..83 June 23/82 Feb. 031..83 

Diss Ext Tot Ext Tot Oiss Ext Tot 

Al 0.2 0.22 0.13 0.06 0.07 0.14 0.16 0.22 
As NO NO NO NO NO NO NO NO 
B 0.02 NO 0.024 0.003 0.001 0.041 
Sa 0.005 0.006 0.003 0.005 0.005 0.005 0.005 0.006 
Be NO NO NO NO NO NO NO NO 
ca 3.0 3.1 2.4 4.1 4.3 3.1 2.9 3.2 
Cd NO NO NO NO NO NO NO NO 
Cb NO NO NO NO NO NO NO NO 
Cr NO NO NO NO NO NO NO NO 
CU NO NO NO NO NO NO NO NO 
Fe 0.279 0.317 0.119 0.218 0.22 0.187 0.21 0.26 
tg NO NO NO NO NO NO NO NO 
fotJ 1.0 1.1 0.8 0.9 0.9 0.7 0.7 0.8 

"" 0.026 0.033 0.01 0.015 0.016 0.018 0.02 0.024 
ft) NO NO NO NO NO NO NO NO 
Na 6.5 6.4 3.6 3.9 3.8 4.0 3.8 3.9 
Ni NO NO NO NO NO NO NO NO 
P NO NO NO NO NO NO NO NO 
Pb NO NO NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO NO 
Se NO NO NO NO NO NO NO NO 
Si 1.5 1.6 2.5 2.0 2.1 1.9 2.0 1.9 
Sn NO NO NO NO NO NO NO NO 
Sr 0.019 0.019 0.014 0.022 0.022 0.018 0.017 0.018 
Ti NO NO 0.005 NO NO 0.007 NO 0.004 
V NO NO NO NO 0.01 NO NO . NO 
Zn NO NO NO NO NO NO NO NO 

Hardness (ca, fotJ) . 11.9 12.1 14.0 10.7 10.3 

(Oiss) :z Dissolved 
(Ext) = Extractable 
(Tot) = Total 
(NO) = Not D3tected 



- 12 -

SURFACE WATER CHOOsTRY - METALs 
Lower Mainl.ml (1) 

Metal AIruETrE RIVER CAP! IN«> RIVER 
Feb 15L83 Se~ 16Z83 Sap t57li:J 

(ng.L-1) Diss Ext Tot Diss Ext Tot Oiss Ext Tot 

Al NO 0.08 0.13 NO 0.08 0.13 NO 0.15 0.3 
As NO NO NO NO NO NO NO NO NO 
B 0.008 0.006 0.003 0.029 0.034 0.01 0.023 0.006 0.007 
sa 0.003 NO 0.004 0.003 0.003 0.003 0.003 0.004 0.005 
Be NO NO NO NO NO NO NO NO NO 
ca 3.8 NO 3.9 5.8 5.9 5.5 1.6 2.0 1.8 
Cd NO NO NO NO NO NO NO NO NO 
Co NO NO NO NO NO NO NO NO NO 
Ct' NO NO NO NO NO 0.012 NO NO NO 
OJ NO NO NO NO NO NO NO NO NO 
Fe 0.049 NO 0.133 0.131 0.136 0.162 0.07 0.216 0.287 
HJ NO NO NO 

!otJ 0.5 0.4 0.5 0.7 0.7 0.6 0.2 0.2 0.2 
~ 0.004 0.005 0.006 0.003 0.005 0.005 0.009 0.012 0.013 
~ NO NO NO NO NO NO NO NO NO 
NIl 2.7 NO 2.8 4.2 4.1 3.9 0.7 0.7 0.7 
Ni NO NO NO ND NO NO NO NO No 
p NO NO NO NO NO NO NO NO NO 
Pb NO NO NO NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO NO NO 
Se NO NO NO NO NO NO No NO NO 
Si 3.1 3.0 3.2 3.5 3.6 3.2 1.6 1.7 1.8 
So NO 0.07 NO NO NO NO NO 0.02 NO 
Sr 0.026 ND 0.027 0.036 0.036 0.035 0.007 0.008 0.008 
Ti NO NO 0.007 ~ 0.001 0.005 NO 0.007 0.012 
V NO NO NO Nil NO NO NO NO NO 
Zn rID NO NO NO NO NO 0.007 0.026 0.026 

Hardness (ca,M:j) 11.6 11.3 11.5 16.4 4.64 5.72 5.54 

(Diss) = Dissolved 
(Ext) = Extractable 
(Tot) = 1bta1 
(NO) = Not tetected 



- 73 -

SURFACE \IP.'1ER CHEMISTRY - METALS 
Laier Mainlam (2) 

Metal CHElfALI S RIVER cxx:m'l'lM RIVER INCHES CREEK 
Feb 15/83 See 16tB3 Feb 15tB3 See 15/83 Sept IlilSl 

(ng.L-1) Diss Ext Tot Oiss Ext Tot Oiss Ext Tot Diss Ext Tot Oiss Ext Tot 

Al NO 0.15 0.14 NO NO NO 0.11 0.37 1.15 NO 0.41 1.52 NO NO ND 
As NO NO NO NO NO. NO NO NO NO NO NO NO NO NO NO 
B NO 0.017 0.003 0.029 0.034 0.01 0.003 0.006 NO 0.006 0.02B 0.007 0.029 0.02B 0.007 
sa 0.004 NO O.OOB 0.007 0.006 0.006 0.002 NO 0.013 0.003 0.012 0.017 0.006 0.006 0.006 
Be NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Ca 2.3 . NO 2.4 3.4 3.5 3.2 1.B NO 2.1 4.3 4.5 4.3 3.1 3.1 2.9 
01 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Co NO NO NO NO NO NO NO NO 0.006 NO NO NO NO NO NO 
Cr NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
cu NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Fe 0.015 .NO 0.073 0.01 0.015 0.019 0.047 NO 0.755 0.059 0.479 1.11 0.006 O.OOB 0.014 
l\l NIJ NO NO NO NO NO NO NO NO NO NO NO 
ftJ 0.2 0.1 0.3 0.3 0.3 0.3 0.3 0.2 0.5 0.9 1.0 1.0 0.4 0.4 0.4 .... 0.005 O.OOB O.ooB NO 0.001 0.001 O.OOB 0.014 0.021 0.007 0.016 0.023 NO NO NO 
fob NO NO NO NO NO NO NO NO NO NO NO 0.006 NO NO NO 
Na 0.7 NO 0.6 0.9 O.B O.B 1.2 NO 1.2 2.6 2.5 2.5 1.2 1.2 1.1 
Ni NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
p NO NO NO NO NO NO NO NO NO NO NO 0.05 NO NO NO 
Pb NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Se NO NO NO NO NO NO NO NO NO NO NO NO NO NO N 
Si 1.7 1.7 loB 2.0 2.1 loB 1.B 1.9 3.4 3.9 4.3 5.9 3.0 3.0 2.6 
So NO 0.07 NO NO NO NO NO O.OB NO NO NO NO NO NO NO 
Sr 0.007 NO 0.007 0.01 0.01 0.01 0.012 NO 0.017 0.025 0.026 0.02B 0.009 0.009 0.01 
Ti NO NO 0.003 NO NO 0.002 NO 0.005 0.041 NO 0.013 0.055 NO NO NO 
V NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Zn NO NO NO 0.005 NO NO NO NO 0.003 0.011 0.003 0.005 0.004 0.003 NO 

Hardness (Ca, ftJ) 6.7 9.93 10.2 9.47 5.79 14.7 lB.5 15.0 9.26 9.31 B.73 

(Diss) = Oissolved 
(Ext) = Extractable 
(11:>t) = 11:>ta1 
(NO) = Not Detected 



- 74 -

S~ACE WAlER CHEXIS'IRY - METAIS 
Lcwer Mainland (3) 

Metal KANAl<A CREEK LYNN CREEK NJRRI SH CREEK 
sap 15/83 Feb 15/83 sap 15783 Feb 15/83 Se~ 16/8l 

(mg.L-1) Diss Ext Tot Oiss Ext Tot oiss Ext Tot Diss Ext Tot Diss Ext Tot 

AI 0.1 0.18 0.32 0.07 0.29 0.29 NO NO NO 0.08 0.13 0.17 0.05 0.08 0.08 
As NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
B 0.017 0.017 NO 0.008 0.011 0.003 0.023 0.028 NO 0.003 0.011 NO 0.034 0.028 NO 
Sa 0.004 0.005 0.006 0.003 NO 0.007 0.006 0.006 0.006 0.003 NO 0.005 0.005 0.005 0.005 
Be NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Ca 2.9 2.9 2.7 2.1 NO 2.2 4.3 4.4 4.0 1.6 NO 1.6 2.8 2.8 2.6 
OJ NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
0:> NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Cr NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Cu NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Fe 0.103 0.196 0.269 0.046 NO 0.236 0.211 0.236 0.244 0.021 NO 0.07 0.04 0.024 0.034 
I-tJ NO NO NO NO NO NO NO NO NO 

ftJ 0.5 0.6 0.6 0.3 0.2 0.4 0.7 0.7 0.6 0.2 NO 0.3 0.3 0.4 0.4 
fotl 0.002 0.004 0.005 0.007 0.013 0.013 0.023 0.024 0.023 NO 0.002 0.002 NO NO NO 
~ NO NO NO NO ND NO NO NO NO NO NO NO NO NO NO 
Na 2.1 2.0 1.9 1.0 NO 0.8 1.8 1.8 1.7 0.8 NO 0.7 1.1 1.1 1.1 
Ni NO NO NO NO NO NO NO 0.02 NO NO NO NO 0.03 NO NO 
P NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Pb NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Se NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Si 3.7 3.8 3.5 1.4 1.5 1.6 2.7 2.8 2.4 1.7 1.6 1.8 2.7 2.8 2.4 
Sn NO 0.01 NO NO 0.07 NO NO NO NO NO 0.06 NO NO 0.01 NO 
Sr 0.019 0.019 0.018 0.01 N.' 0.011 0.019 0.02 0.02 0.005 NO 0.005 0.009 0.008 0.008 
Ti 0.002 0.006 0.01 ,~o 0 .... ' 0.011 NO 0.002 NO NO NO 0.005 0.003 0.002 NO 
V NO NO NO NO NO NO NO NO NO NO NO NO 0.01 NO NO 
Zn NO NO NO NO 0.004 0.004 0.003 NO NO NO NO 0.003 0.003 NO NO 

Hardness (Ca, ftJ) 9.36 9.54 9.03 6.36 "- 13.5 13.7 12.7 4.82 8.41 8.6 8.01 

(Diss) = Dissolved 
(Ext) = Extractable 
-('lbt) = 'lbta1 
(NO) = Not Detected 



- 75 -

SURFACE WA'IER CHEMISTRY - MErALS 
La!ler Mainland (4) 

Metal M:>Rm AUX.lETl'E RI VER SAKWl CREEK SEYKlJR RIVER SILVERDME CREEK 

(ng.L-1) 
S~ 15L83 Sep 16/83 Se~ 15L83 Se~ 15/83 

Oiss Ext Tot Oiss Ext Tot Diss Ext Tot Oiss Ext Tot 

Al 0.06 0.07 0.09 NO NO 0.06 NO NO 0.09 NO NO 0.07 
As NO NO NO NO NO NO NO NO NO NO NO NO 
B 0.006 NO 0.007 0.028 0.029 NO 0.023 0.006 0.007 0.028 0.034 0.003 
Ba 0.004 0.004 0.004 0.013 0.013 0.012 0.005 0.005 0.005 0.007 0.007 0.007 
Be NO NO NO NO NO NO NO NO NO NO NO NO 
Ca 2.1 2.1 2.0 8.1 8.1 7.6 2.6 2.7 2.4 6.6 6.8 6.3 
O:l NO NO NO NO NO NO NO NO NO NO NO NO 
Cl> NO NO NO NO NO NO NO NO NO NO NO NO 
Cr NO NO NO NO NO NO NO NO NO NO NO 0.012 
Cu NO NO NO NO NO NO NO NO NO NO NO NO 
Fe 0.044 0.046 0.048 0.012 0.017 0.032 0.208 0.258 0.273 0.189 0.261 0.271 
Hg NO NO NO 

MJ 0.3 0.3 0.3 1.2 1.2 1.1 0.5 0.6 0.5 1.5 1.6 1.4 
MIl NO NO NO 0.004 0.005 0.004 0.004 0.005 0.005 0.005 0.008 0.008 
~ NO NO NO NO NO NO NO NO NO NO NO NO 
Na 1.0 1.0 1.0 1.5 1.5 1.4 3.3 3.6 3.4 2.9 2.9 2.9, 
Ni NO NO NO NO NO NO NO NO NO NO NO NO 
p NO NO NO NO NO NO NO NO NO NO NO NO 
Pb NO NO NO NO NO NO NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO NO NO NO NO NO 
Se NO NO NO NO NO NO NO NO NO NO NO NO 
Si 2.3 2.3 2.0 3.2 3.2 2.8 2.0 2.0 1.8 5.3 5.4 4.7 
Sn NO NO NO NO 0.01 NO NO NO NO NO NO NO 
Sr 0.01 0.01 0.01 0.025 0.024 0.024 0.015 0.015 0.013 0.033 0.035 0.033 
Ti NO NO NO NO NO NO NO NO NO 0.003 0.003 0.005 
V NO NO NO NO NO NO NO NO NO NO NO NO 
Zn NO NO NO NO NO NO 0.004 0.003 0.004 0.002 0.002 NO 

Hardness (Ca, MJ) 6.41 6.45 6.21 25.2 25.3 23.7 8.71 8.94 8.16 22.6 23.3 21.5 

(Diss) = Dissolved 
(Ext) = Extractable 
('IOt) = 'IOtal 
(NO) = Not Detected 



- 76 -

SmFACE WATER CHQotIS1RY - MErALS 
Lower Mainlaoo (5) 

Metal SOUAMI sa RIVER STAVE RIVER STAlrNIJS RI VER TlU1l' LAKE CRE2K 
Feb 16L83 S!2 15/83 Feb 16/83 Feb 18Z8~ 

(ng.L-1) Oiss Ext 'lbt Piss Ext 'lbt Piss Ext 'lbt Piss Ext 'lbt 

Al 0.05 0.17 0.28 NO 0.09 0.16 0.1 0.17 0.2 NO NO NO 
As NO NO NO NP NO NO NO NO NO NO NO NO 
B 0.008 0.022 0.003 0.017 0.017 0.007 0.008 0.017 NO 0.008 O.OU 0.003 
Ba 0.007 0.003 0.012 0.003 0.003 0.003 0.004 NO 0.006 0,004 NO 0.006 
Be NO NO NO NO NP NO NO NO NO NO NO NO 
Ca 4.9 NO 5.1 1.2 1.2 1.1 2.3 NP 2.3 2.7 NO 2.8 
Cd NO NO NO NO NO NP NO NO NO NO NO NO 
Co NO NO NO NO NO NO NP NO NP NO NO NO 
cr NO NO NO NO NO NO NO NP NO NO ND NO 
Cu NO NO NO NO NP NO NO NO 0.006 NO NO NO 
Fe 0.14 NO 0.394 0.036 0.114 0.149 0.022 NO 0.12 0.015 NO 0.037 
t\) NO NO NO NO NO NO NO NO NO 

~ 0.6 0.5 0.7 0.1 0.1 0.2 0.2 0.1 0.3 0.3 0.2 0.4 
Mn 0.014 0.017 0.019 0.005 0.008 0.008 0.004 0.005 0.007 0.005 0.009 0.009 
Me NO NO NO NP NO NO NO NO NO NO NO NO 
Na 2.6 NO 2.5 0.6 O.S 0.5 1.0 NO 0.8 1.0 NO 0,9 
Ni NO NO NO NO NO NO NO NO NO NO NO NP 
P NO NO NO NO NO NP NO NO NO NO NO NO 
Pb NO NO NP NO NO NP NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO NP NO NO NO NO 
Sa NO NO NO NO NO NO NO NO NP NO NO NO 
Si 4.6 4.6 4.9 1.1 1.1 1.1 2.3 2.1 2.2 2.1 2.0 2.1 
sn NO 0.07 NO NO NP NO NO 0.06 NO NO 0.07 NO 
Sr 0.036 NO 0.039 O.OO~ O,OOS 0.004 0.011 NO 0.012 0.012 NO 0,012 
Ti NO 0.004 0.015 0.002 0.005 0.005 NO NP 0.006 NO NO 0.002 
V NO NO NO NO NO NO NO NO NO NO NO NO 
Zn NO NO 0.002 0.003 NO NP NO NO 0.003 NO NO NO 

Hardness (Ca, fog) 14.4 3.46 3.6 3.44 6.64 8.25 

(Diss) = Dissolved 
(Ext) = Extractable 
('lbt) = 'lbtal 
(NO) = Not Detected 



- 77 -

--- ------ -

SURFACE WA1ER CHE)US'lRY - HE'DUS 
Lower Main1aro (6) 

Metal ltEAVER CREEK WlHX:K CREEK 

(ng.L-1) 
SeE 16/83 SeE 15/83 

Oiss Ext Tot Oiss Ext Tot 

Al NO NO NO 0.09 0.16 0.19 
As NO NO NO NO NO NO 
B 0.017 0.034 0.003 0.006 0.011 0.01 
Ba 0.014 0.014 0.014 0.006 0.004 0.004 
He NO NO NO NO NO NO 
Ca 7.0 7.1 7.1 2.0 2.0 1.8 
Cd NO NO NO NO NO NO 
Co NO NO NO NO NO NO 
Cr NO NO NO NO NO 0.007 
Cu NO NO NO NO NO NO 
f'e 0.058 0.076 0.077 0.202 0.537 0.566 
Hg 

M:J 0.8 0.8 0.8 0.3 0.3 0.3 
Hn 0.015 0.017 0.017 0.011 0.014 0.014 
fob NO NO NO NO NO NO 
Na 1.2 1.2 1.2 1.2 1.2 1.1 
Ni NO NO NO NO NO NO 
P NO NO NO NO NO NO 
Pb NO NO NO NO NO NO 
Sb NO NO NO NO NO NO 
Se NO NO NO NO NO NO 
Si 2.1 2.1 2.1 2.6 2.7 2.3 
Sn NO NO NO NO NO NO 
Sr 0.023 0.022 0.021 0.012 0.012 0.012 
Ti NO NO 0.002 NO 0.002 0.005 
V NO NO NO NO NO NO 
Zn 0.005 0.005 0.005 0.021 NO NO 

Hardness (Ca, M:J) 20.9 21.1 20.9 6.13 6.31 5.73 

(Diss) = Dissolved 
(Ext) = Extractable 
(lbt) = lbta1 
(NO) = Not ~tected 



- 78 -

SlltFN:E HAlER CID1S'lRY - MEI'A1S 
Vancouver Island (1) 

Metal ~ RIVER AMt\1 CREEK AK>R I»: ~ CREEK <liEF CREEK 

(ng.L-1) 
Mar. 03/83 Mar. 03/83 Mar. 02/83 Mar. 02/8j 

Diss Ext Tot Oiss Ext Tot Oi88 Ext Tot Oiss Ext Tot 

Al 0.08 0.1 0.11 0.06 NO 0.08 NO NO 0.05 NO NO NO 
As NO NO NO NO NO NO NO NO NO NO NO NO 
B NO 0.003 0.006 NO NO 0.003 NO NO 0.006 0.005 NO 0.009 
Ba NO NO NO NO NO NO 0.001 NO NO 0.002 0.002 0.002 
Be NO NO NO NO NO NO NO NO . NO NO NO NO 
Ca 3.8 3.9 3.9 1.5 1.4 1.4 2.6 2.7 2.7 3.8 3.9 3. 7 
o:t NO NO NO NO NO NO NO NO NO NO NO NO 
(b NO NO NO NO NO NO NO NO NO NO NO NO 
Cr NO NO NO NO NO NO NO ND NO NO NO NO 
Cu NO NO NO NO NO NO NO NO NO NO NO NO 
Fe 0.038 0.054 0.073 0.009 NO 0.009 0.024 0.04 0.049 0.012 0.015 0.02 
ftJ NO NO NO NO NO NO NO NO NO NO NO NO 
~ 0.7 0.7 0.7 0.3 0.2 0.3 0.6 0.6 0.6 1.0 1.0 1.0 
~ NO 0.001 0.002 NO NO NO· 0.002 0.004 0.004 NO NO NO 
fob NO NO NO NO NO NO NO NO NO NO NO NO 
Na 0.8 0.8 0.8 1.3 1.2 1.2 1.7 1.7 1.7 1.2 1.0 1.0 
Ni NO NO NO NO NO NO NO NO NO NO NO NO 
P NO NO NO NO NO NO NO NO NO NO NO NO 
Pb NO NO NO NO NO NO NO NO NO NO NO NO 
Sb NO NO NO NO NO NO .NO NO NO NO NO NO 
Se NO NO NO NO NO NO NO NO NO NO NO NO 
Si 2.4 2.5 2.4 1.1 1.1 1.0 1.6 1.7 1.6 3.2 3.3 3.0 
sn NO NO NO NO NO NO NO NO NO NO NO NO 
&'r 0.006 0.006 0.006 0.003 0.003 0.003 0.007 0.007 0.006 0.008 0.008 0.008 
Ti 0.002 NO 0.005 O.OO~ NO NO 0.003 NO NO NO NO NO 
V NO NO NO NO NO NO NO NO NO NO NO NO 
Zn NO NO NO NO NO NO NO NO NO NO NO NO 

Hardness (Ca, ~) 12.1 12.6 4.tl2 4.38 9.04 9.46 13.5 13.6 

(Diss) .. Dissolved 
(Ext) ... Extractable 
('!bt) .. '!bta1 
(NO) ... Not Detected 



- 79 -

SlBFACE WA'IER CHEJtIS'lRY - METALS 
Vanoouver Island (2) 

Metal FRENCH CREEK OOLD RIVER fIOI..lMD CREEK lCAIJW[ tOi RI VER 
Mar 02/83 Mar 03/83 Mar 04/83 Mar 03/83 

(lIWJ. L- l ) Diss Ext Tot Diss Ext Tot Diss Ext Tot Diss Ext ~ 

Al 0.09 0.13 0.25 0.08 NO 0.09 0.06 NO 0.07 ND NO 0.06 
As NO NO NO NO NO NO NO NO NO NO NO NO 
B NO 0.003 0.006 0.01 NO 0.003 NO 0.021 0.01 ND NO 0.003 
Sa 0.005 0.005 0.005 0.003 0.002 0.002 0.003 0.003 0.003 0.002 0.002 0.002 
Be NO ND ND NO NO ND NO NO NO NO ND NO 
ca 3.9 4.0 4.0 3.5 3.4 3.4 3.2 3.3 3.1 2.0 2.0 1.9 
Qj ND ND ND ND NO ND NO NO ND NO NO NO 
Co NO NO NO NO ND NO NO ND NO ND ND ND 
Cr ND ND NO ND NO NO ND NO ND NO NO NO 
CU NO NO ND ND NO NO NO ND ND NO ND NO 
Fe 0.115 0.179 0.261 0.028 0.036 0.047 0.022 0.031 0.042 0.031 0.03 0.033 
I-g NO NO NO NO NO ND NO NO ND ND ND NO 
ftJ 1.0 1.0 1.1 0.4 0.4 0.4 0.5 0.5 0.5 0.3 0.3 0.3 
MIl 0.004 0.006 0.006 0.001 0.002 0.002 ND 0.001 ND 0.003 0.002 0.002 
M:> ND ND ND ND ND ND NO ND ND NO ND NO 
Na 2.1 2.0 2.1 1.3 1.1 1.1 1.9 1.8 1.8 1.4 1.3 1.3 
Ni NO ND ND ND ND ND ND NO ND NO NO NO 
P NO ND ND ND ND ND ND NO NO ND NO ND 
Pb ND ND ND ND ND ND ND ND ND ND ND NO 
Sb NO NO ND ND ND ND ND ND ND ND ND NO 
Se ND ND ND ND ND ND ND ND NO ND NO ND 
Si 3.4 3.5 3.4 1.7 1.7 1.6 2.4 2.4 2.3 1.3 1.3 1.2 
Sn ND ND ND ND NO NO ND ND ND ND NO ND 
Sr 0.019 0.019 0.018 0.007 0.007 0.007 0.017 0.018 0.017 0.004 0.005 0.005 
Ti 0.003 0.003 0.009 ND NO 0.002 NO NO 0.002 ND NO ND 
V NO ND ND ND ND NO .. ND ND ND ND ND NO 
Zn 0.007 ND ND ND NO ND ND ND ND ND NO ND 

Hardness (Ca, ~) 13.9 14.2 10.4 10.0 9.99 10.4 6.36 6.18 

(Diss) = Dissolved 
(EKt) = EKtractable 
(Tot) = Total 
(NO) = tbt lBtected 



- 80 -

S~1CE WATER CHf14IS1RY - Mgws 
Vancouver 1 sland ( 3) 

Metal I<OKSl L\H RI VER MmZIES CREEK NANMK> RIVER OYSTER RIVER 
Air O~ZBl Mar 02/8j Mar 04/83 Mar 02/83 

(ng.L-l) Oiss Ext Tot Oiss Ext Tot oiss Ext TOt Diu Ext Tot 

AI. NO 0.06 0.12 NO NO 0.06 0.06 0.12 0.17 NO 0.06 0.13 
As NO NO NO NO NO NO NO NO NO NO NO NO 
B 0.005 0.008 0.006 NO 0.005 0.003 NO NO 0.006 0.011 0.003 0.001 
Sa 0.006 0.006 0.006 NO NO NO 0.004 0.004 0.005 NO NO NO 
Be NO NO NO NO NO NO NO NO NO NO NO NO 
Ca 6.4 6.6 6.7 2.2 2.1 2.1 4.1 4.2 4.2 4.4 4.5 4.5 
OJ NO NO NO NO NO NO NO NO NO NO NO NO 
Cb NO NO NO NO NO NO NO NO NO NO NO NO 
Cr NO NO NO NO NO NO NO NO NO NO NO NO 
CU NO NO NO NO NO NO NO NO NO NO NO NO 
Fe 0.073 0.113 0.152 0.016 0.018 0.027 0.039 0.101 0.156 0.036 0.086 0.142 
Ii;) NO NO NO NO NO NO NO NO NO NO NO NO 
fotJ 1.2 1.3 1.3 0.3 0.8 0.8 0.5 0.5 0.5 0.9 0.9 1.0 
MIl 0.007 0.009 0.009 NO 0.001 NO 0.003 0.006 0.007 0.002 0.004 0.003 
~ NO NO NO NO NO NO NO NO NO NO NO NO 
Nil 2.9 2.9 2.9 2.6 2.5 2.6 1.8 1.8 1.9 1.3 1.1 1.1 
Ni NO NO NO NO NO NO NO NO NO NO NO NO 
P NO NO NO NO NO NO NO NO NO NO NO NO 
Pb NO NO NO NO NO NO NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO NO NO NO NO NO 
Se NO NO NO NO NO NO NO NO NO NO NO NO 
Si 3.8 3.9 3.6 1.6 1.6 1.5 2.0 2.1 2.1 2.7 2.8 2.7 
Sn NO NO NO NO NO NO NO NO NO NO NO NO 
Sr 0.043 0.044 0.042 O.OO~ 0.005 0.005 0.02 0.021 0.02 0.01 0.01 0.01 
Ti 0.003 0.003 0.005 NO NO 0.002 0.002 0.005 0.009 0.003 0.004 0.009 
V NO NO NO ND NO NO NO NO NO NO NO NO 
Zn NO NO NO NO NO NO NO NO NO NO NO NO 

Hardness (Ca, fotJ) 21.0 21.7 8.68 8.47 12.1 12.5 14.8 15.1 

(Oiss) ~ Dissolved 
(Ext) = Extractable 
('lbt) .. 'lbtal 
(NO) = tt>t rBtected 





- 82 -

SIm'ACE WAlER CHDIIS'lRY - METALS 
Vancouver Island (5) 

Metal TSOLUM R[ VER 
Mar 02/83 

(ng.L-1) Oiss Ext Tot 

Al NO 0.08 0.19 
As N) NO NO 
B 0.005 0.003 NO 
sa 0.002 0.001 0.002 
Be NO NO NO 
Ca 3.3 3.3 3.3 
Qj NO NO NO 
Co NO NO NO 
Cr NO NO NO 
CU NO NO NO 
Fe 0.067 0.138 0.207 
fg NO NO NO 

MiJ 0.8 0.8 0.9 
Mn 0.006 0.008 0.008 
ft> NO NO NO 
Na 1.6 1.5 1.6 
Ni NO NO NO 
P NO NO NO 
PI:> NO NO NO 
Sb NO NO NO 
Se NO NO NO 
Si 2.4 2.4 2.4 
So NO NO NO 
Sr 0.01 0.01 0.011 
Ti 0.004 0.005 0.011 
V NO NO NO 
Zn NO NO NO 

Hardness (Ca, MiJ) 11.6 11.7 

(Oiss) = Dissolved 
(Ext) = EXtractable 
(Tot) = Total 
(ND) = r«>t I:etected 



- 83 -

S\JtFN::E WAn:R CHEJotIS'lRY - MElMS 
Powell River, Pender Harbour (1) 

Metal BREM RIVER IESERl'ED RlVER 
Feb 21/83 Oct 26/83 Feb 21/83 Nov 21L83 

(ug.L-l) Oiss Ext Tot Oiss Ext Tot Oiss Ext Tot oiss Ext Tot 

Al. NO NO NO 0.12 3.73 8.2 NO 0.08 NO NO 0.06 0.09 
As NO NO NO NO NO NO NO NO NO NO NO NO 
B 0.011 0.005 0.009 NO NO NO 0.005 0.011 0.003 0.004 NO 0.008 
Ba 0.02 0.003 . 0.026 0.005 0.047 0.081 0.006 NO 0.008 0.006 0.007 0.007 
Be NO NO NO NO NO NO NO NO NO NO NO NO 
Ca 7.4 NO 7.5 0.9 2.2 3.9 2.7 NO 2.8 2.2 2.1 2.3 
Qj NO NO NO NO NO NO NO NO NO NO NO NO 
Q) NO NO NO NO NO NO NO NO NO NO NO NO 
Cr NO NO NO NO NO 0.007 NO NO NO NO NO NO 
CU NO NO NO NO NO NO NO NO NO NO NO NO 
Fe NO NO NO 0.037 3.87 6.86 0.017 NO 0.03 0.02 0.057 0.065 
~ NO NO NO NO NO NO 
fot;J 0.2 NO 0.2 0.1 1.8 2.9 0.2 NO 0.2 0.2 0.1 0.1 
MIl NO 0.001 NO 0.003 0.127 0.185 NO NO 0.001 0.001 0.003 0.003 
~ NO NO NO NO NO NO NO NO NO NO NO NO 
Na 0.6 NO 0.4 0.4 0.4 1.6 0.8 NO 0.7 0.7 0.5 0.6 
Ni NO NO NO NO NO NO, NO NO NO NO NO NO 
p NO NO NO NO 0.47 '0.53 NO NO NO NO NO NO 
Pb NO NO NO NO NO NO NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO NO NO NO NO NO 
Se NO NO NO NO NO NO NO NO NO NO NO NO 
Si 1.1 1.0 1.1 0.9 4.5 14.4 1.9 1.8 1.8 1.7 1.5 1.7 
Sn NO 0.07 NO NO NO NO NO 0.07 NO NO NO NO 
Sr 0.016 NO 0.017 0.006 0.01 0.034 0.014 NO 0.014 0.011 0.012 0.012 
Ti NO NO NO 0.002 0.195 0.541 NO NO NO NO 0.003 0.005 
V NO NO NO NO NO 0.02 NO NO NO NO NO NO 
Zn NO NO NO NO 0.013 0.019 NO NO NO 0.02 NO NO 

Hardness (ca, ~) 19.3 2.77 12.7 21.8 7.53 6.12 5.75 6.23 

(Oiss) = Dissolved 
(Ext) = Extractable 
(Tot) = Total 
(NO) = tbt Datected 



- 84 -

SlRFJIlCE WATER CHEMIS1RY - ME'DUS 
Powe 11 River, Pender Harbour (2) 

Metal ICLI TE RI VER LAM; CREEK 
Feb ~I/83 Oct ~/83 Set> 26LS3 

(ng.L-1) Oiss Ext Tot Diss £Itt Tot Diss fSCt 'lbt 

Al NO 0.1 NO NO 0.19 0.24 0.009 O.OS 0.1 
As NO ND NO NO NO NO NO NO NO 
B NO 0.006 0.003 0.015 NO NO NO NO NO 
sa 0.009 NO 0.01l 0.01 0.013 0.0l4 0.003 0.003 0.003 
Be NO NO NO NO NO NO NO NO NO 
Ca 2.0 ND 2.0 2.6 2.6 2.S 2.3 2.2 2.2 
Qi NO NO NO NO NO NO NO ND NO 
Co NO NO NO NO NO NO NO NO NO 
Cr NO NO NO NO NO NO NO NO NO 
Cu NO ND NO NO NO NO ND NO NO 
Fe 0.007 ND 0.005 0.057 0.261 0.318 0.1l1 0.144 0.149 
H;J NO NO NO 
M;J NO NO NO 0.2 0.2 0.3 0.4 0.4 0.4 
Mn 0.001 ND 0.001 0.002 0.005 0.007 0.015 O.ooS 0.008 
fit> NO NO NO NO ND NO NO NO NO 
Na 0.7 ND 0.7 1.0 O.S 0.9 2.2 1.3 1.3 
Ni 0.03 NO NO NO NO NO NO ND NO 
P NO ND NO NO NO NO NO NO NO 
Pb 0.02 NO NO NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO NO NO 
Se NO NO NO NO NO NO NO NO NO 
5i 1.2 1.5 1.2 1.8 1.9 2.2 2.2 2.2 2.1 
Sn NO 0.07 :-ID NO NO ND NO NO NO 
Sr 0.013 NO 0.012 0.014 0.015 0.016 0.0l2 0.012 0.011 
Ti NO NO NO ... 0.017 0.023 ND NO NO 
V NO ND NO NlJ NO NO NO NO NO 
Zn NO ND NO 0.002 0.002 0.003 0.023 0.006 NO 

Hardness (Ca, M;J) 5.24 7.3 7.55 s.12 7.51 7.07 7.03 

(Oiss) '"' Dissolved 
(£Itt) = £lttractable 
(Tot) = Total 

- (ND) = tht Il!tected 



- S5 -

5W'PCE WA'lER CfBU51RY - METALS 
Powell River, Pender Harbour (3) 

Metal U'lTLE nEA RIVER SALTERY CREEK 
Feb 21/83 Oct 06/83 Feb 21/83 See 26LS3 

(ng.L-l) Oiss Ext Tot Oiss Ext Tot Oiss Ext Tot oiss Ext Tot 

Al NO NO NO NO NO 0.06 O.OS NO 0.09 0.07 0.1 0.16 
As NO NO NO NO NO NO NO NO NO NO NO NO 
B 0.005 0.011 0.009 NO NO NO 0.006 NO 0.006 0.009 NO NO 
Ba 0.011 NO 0.014 0.01 0.011 0.011 0.002 NO 0.003 0.004 0.004 0.005 
Be NO NO NO NO NO NO NO NO NO NO NO NO 
Ca 3.3 NO 3.4 2.1 2.1 2.2 2.2 NO 2.3 O.S 5.9 5.9 
Cd NO NO NO NO NO NO NO NO NO NO NO NO 
Co NO NO NO NO NO NO NO NO NO NO NO NO 
Cr NO NO NO NO NO NO NO NO NO NO NO NO 
cu NO NO NO ND NO NO NO NO NO 0.006 NO NO 
Fe 0.006 NO NO 0.024 0.046 0.057 O.OlS NO 0.026 0.057 0.062 0.252 
HJ NO NO NO NO NO NO 
~ 0.2 NO 0.2 0.1 0.1 0.2 0.3 NO 0.3 O.S O.S O.S 
MIl NO NO NO NO 0.001 0.001 NO NO 0.001 0.026 0.004 0.004 
~ NO NO NO NO NO NO NO NO NO NO NO NO 
Na 0.7 NO 0.6 1.0 O.S O.S 1.0 NO O.S 4.2 1.9 1.S 
Ni NO NO NO NO NO NO NO NO NO NO NO NO 
P NO NO NO NO NO NO NO NO NO NO NO NO 
Pb NO NO NO NO NO NO NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO NO NO NO NO NO 
Se NO NO ND NO NO NO NO NO NO NO NO NO 
5i 1.S 1.6 1.7 1.5 1.5 1.5 2.0 NO 1.9 4.7 5.1 4.9 
So NO 0.07 NO NO NO NO NO 0.07 NO NO NO NO 
Sr 0.013 NO 0.012 0.0l4 0.014 0.014 o.OOS NO O.OOS 0.017 0.017 0.016 
Ti NO NO NO NO NO NO NO NO" 0.002 NO NO 0.002 
V NO NO NO NO NO NO NO NO NO NO NO NO 
Zn NO NO NO NO 0.005 0.004 NO NO NO 0.07 0.006 NO 

Hardness (Ca, ~) 9.25 5.67 5. 74 6.07 6.73 17.S 17.S lS.0 

(Oiss) = Oissolved 
(Ext) = Extractable 
(Tot) = Total 
(NO) = N:>t Letected 



- 86 .,. 

St.m'1\CE WA'IER CtBUS'lRY - METAL<; 
Powell River, Pender Harbour (4) 

~ S~Wl<A RI VER SU~ CREEl( 

Feb 2IZ8l Nov 20/83 Oct 27/83 
(ng.L-1) Oiss Ext Tot oiss Ext Tot oiss Ext Tot 

Al NO 0.12 NO NO NO 0.07 0.19 0.31 0.53 
As NO NO NO NO NO NO NO NO NO 
B 0.011 0.011 0.009 0.001 NO NO NO NO 0.015 
Ba 0.006 NO 0.009 0.007 0.007 0.008 0.003 0.004 0.005 
Be NO NO NO NO NO NO NO NO NO 
ca 4.0 NO 4.1 4.6 4.3 4.6 1.9 1.9 1.9 
Qi NO NO NO NO NO NO NO NO NO 
Co NO NO NO NO NO NO NO NO NO 
Cr NO NO NO NO NO NO NO NO NO 
Cu NO NO NO NO NO NO NO NO NO 
Fe 0.018 NO 0.02 0.028 0.037 0.17 0.039 0.097 0.235 
It;! NO NO NO 
ftJ 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.4 
~ 0.001 0.001 0.001 0.002 0.002 0.002 0.002 0.004 0.005 
fob NO NO NO NO NO NO NO NO NO 
Nil 0.6 NO 0.5 0.5 0.5 0.5 1.1 1.0 1.1 
Ni NO NO NO NO NO NO NO NO NO 
P NO NO NO NO NO NO NO NO NO 
Pb NO NO NO NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO NO NO 
Se NO NO NO NO NO NO NO NO NO 
Si 1.7 1.9 1.7 1.8 1.6 1.7 1.8 1.9 2.3 
Sn NO 0.07 NO NO NO NO NO NO 0.01 
Sr 0.013 NO U.012 0.013 0.013 0.014 0.01 0.01 0.01l 
Ti NO NO O. (.\1)2 1'1'\ NO NO NO 0.003 0.017 
V NO NO NO N1. NO NO NO NO NO 
Zn NO NO NO 0.004 NO NO 0.012 0.019 0.018 

Hardness (ca, ftJ) 10.9 12.4 1l.6 12.4 6.03 5.99 6.27 

(Oiss) :II Dissolved 
(EXt) = EXtractable 
(Tot) = 'lbta1 
(NO) '" ~t ~tec.ted 



- 87 -

S(m'N::E WA'IER CHDIIS'lRY - HEIMS 
Powell River, Pender Harbour (5) 

Metal ·'nIEXXXEA RIVER TZ<XM E RIVER 
Feb 21/83 Oct 26/83 Nov 09/83 

(ng.L-1) Oiss Ext Tot Oiss ~ Tot Oiss Ext Tot 

Al 0.07 NO 0.07 0.17 0.19 0.29 NO NO 0.06 
As NO NO NO NO NO NO NO NO NO 
B 0.016 0.022 NO NO NO 0.015 0.004 0.009 NO 
Ba 0.002 0.005 0.002 0.003 0.003 0.003 0.002 0.003 0.003 
Be NO NO NO NO NO NO NO NO NO 
Ca 1.9 NO 1.9 2.0 1.9 2.0 1.3 1.4 2.2 
01 NO NO NO NO NO NO NO NO NO 
Co NO NO NO NO NO NO NO NO NO 
Cr NO NO NO NO NO NO NO NO NO 
Cu NO NO NO NO NO NO NO NO NO 
Fe 0.02 NO 0.032 0.074 0.1 0.144 0.013 0.025 0.036 
~ NO NO NO 
'tJ 0.2 NO 0.2 0.2 0.2 0.2 NO 0.1 NO 
Mn NO NO NO 0.002 0.003 0.004 NO NO 0.001 
~ NO NO NO NO NO NO NO NO NO 
Na 0.8 NO 0.8 0.8 0.7 0.8 0.5 0.5 0.7 
Ni NO NO NO NO NO NO NO NO NO 
P NO NO NO NO NO NO NO NO NO 
Ph NO NO NO NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO NO NO 
Se NO NO NO NO NO NO NO NO NO 
Si 2.0 1.6 1.9 1.9 1.9 2.0· 1.5 1.6 1.5 
Sn NO 0.07 NO NO NO NO NO NO NO 
Sr 0.008 NO 0.007 0.007 0.007 0.008 0.003 0.003 0.005 
Ti NO NO 0.004 NO 0.003 0.007 NO NO 0.003 
V NO NO ND NO NO NO NO NO NO 
Zn NO NO 0.02 0.003 NO NO NO NO NO 

Hardness (Ca, M"J) 5.72 5.88 5.77 6.05 3.61 3.82 5.77 

(Oiss) = Oisso1ved 
(Ext) = Extractable 
(Tot) = 'lbta1 
(NO) = tbt D!tected 



- 88 -

smFACE WAmR CIBIIS'lRY - MEDUS 
Powell River, PeOOer Harbour (6) 

Metal VAl«XXJVER RIYm 
Feb 21/83 Nov 26/83 

(ng.L -1) Oiss Ext Tot oiss Ext Tot 

Al 0.09 0.06 0.1 0.8 0.08 0.1 
As NO NO NO NO NO NO 
B O.Oll 0.006 NO 0.016 0.007 NO 
Ba 0.003 NO 0.003 0.004 0.004 0.005 
Be NO NO NO NO NO NO 
Ca 1.0 NO 1.1 1.3 1.2 1.2 
Cd NO NO NO NO NO NO 
(b NO NO NO NO NO NO 
Cr NO NO NO NO NO NO 
CU NO NO NO NO NO NO 
Fe 0.022 NO 0.031 0.037 0.042 0.051 
HJ NO NO NO 

M:J 0.1 NO 0.1 0.1 0.1 0.1 
Mn NO 0.001 0.001 NO NO 0.001 
~ NO NO NO NO NO NO 
Na 0.7 NO 0.6 0.8 0.7 0.7 
Ni NO NO NO NO NO NO 
P NO NO NO NO NO NO 
lb NO NO NO NO NO NO 
Sb NO NO NO NO NO NO 
Se NO NO NO NO NO , NO 
Si 1.7 1.7 1.7 2.0 1.8 1.8 
sn NO 0.06 NO NO NO NO 
Sr 0.006 NL 0.006 0.007 0.006 0.006 
Ti NO NO NO NO NO NO 
V NO NO NO NO NO NO 
Zn NO NO NO 0.003 NO NO 

Hardness (Ca, M:J) 3.04 3.83 3.49 3.65 

(Oiss) = Dissolved 
(Eltt) .. Elttractable 
(Tot) = Total 
(NO) = lIbt IRtected 



- 89 -

SURFACE WATER 0f00 STRY - METALS 
Whi tehorse (1) 

~ BEAVER CREEK CAtU. CREEK CAYOl'E CREEK CCJn"(HO)D CREEK 

(ng.L-1) 
Oct 12783 Oct 12/83 Oct 12/83 Oct 12/83 

Oiss Ext Tot oiss Ext Tot oiss Ext Tot OlSS EXt Tot 

Al NO 0.05 NO NO 0.06 NO 0.27 0.72 NO O.ll 0.33 
As NO NO NO NO NO NO NO NO NO NO NO 
B NO NO NO NO NO NO NO 0.009 NO NO NO 
Ba 0.017 0.017 0.023 0.023 0.026 0.048 0.053 0.06 0.056 0.06 0.067 
Be NO NO NO NO NO NO NO NO NO NO NO 
Ca 7.3 7.5 9.6 9.7 1l.4 41.4 41.6 42.5 25.3 25.4 27.5 
Cd NO NO NO NO NO NO NO NO NO NO NO 
Co NO NO NO NO NO NO NO 0.006 NO NO NO 
Cr NO NO NO NO NO NO NO NO NO NO NO 
Cu NO NO NO NO NO NO NO NO NO NO NO 
Fe 0.037 0.038 NO 0.037 0.053 0.017 0.414 3.58 0.102 0.292 0.437 
IiJ 
~ 1.1 1.3 3.5 3.5 4.0 13.0 13.1 14.0 7.3 7.3 8.2 
Mn NO NO NO 0.001 0.002 0.007 0.034 0.036 0.006 0.014 0.017 
~ NO NO NO NO NO NO NO NO NO NQ NO 
Na 1.1 1.1 1.2 1.1 1.2 3.7 3.6 3.7 2.5 2.2 2.4 
Ni NO NO NO NO NO NO NO NO NO NO 0.03 
p NO NO NO NO NO NO NO 0.08 NO NO NO 
Pb NO NO NO NO NO NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO NO NO NO NO 
Se NO NO NO NO NO NO NO NO NO NO NO 
Si 4.5 4.3 5.1 5.2 5.5 5.3 5.8 6.8 4.7 4.8 5.5 
Sn NO NO NO NO NO NO NO NO NO NO NO 
Sr 0.029 0.029 0.031 0.031 0.033 0.179 0.18 0.18 0.096 0.096 0.103 
Ti NO NO NO NO NO NO 0.008 0.048 NO 0.004 0.019 
V NO NO NO NO NO NO NO NO NO NO NO 
Zn NO NO NO NO NO NO 0.005 0.004 NO NO 0.002 

Hardness (Ca, ~) 23.0 23.9 38.4 38.7 45.1 157 158 164 93.2 93.6 102 

(Oiss) = Oisso1 ved 
(Ext) = Extractable 
('rot) = Total 
(NO) = l'bt Detected 



- 90 -

SURFACE WM'ER Otf.MISTRY - MEn\LS 
ltlitehcrse (2) 

Metal IX>OOE CREEK OOLD CREEK GRAVEL CREEK POOY~ 
Oct 12/83 Oct 12/83 Oct 12/83 Oct 12j83 

(ng.L-l) Diss Ext Tot. Diss Ext Tot Dies Ext Tot Diss Ext Tot 

AI NO NO NO NO 0.06 0.11 NO 0.06 0.13 NO NO NO 

As NO NO NO NO NO NO NO NO NO NO NO NO 
B NO NO NO NO NO NO 0.004 NO fI) NO fI) NO 
sa 0.009 0.009 0.01 0.017 0.018 0.02 0.009 0.01 0.012 0.006 0.006 0.007 
Be NO NO NO NO fI) NO fI) NO NO ND NO NO 
ca 6.4 6.3 6.9 34.0 33.4 35.5 9.1 9.0 9.7 10.8 10.7 H.7 
01 NO NO NO fI) ND NO fI) NO ND ND NO fI) 

Co NO NO NO fI) ND fI) fI) ND ND fI) fI) fI) 

Cr NO fI) ND NO fI) fI) NO fI) ND fI) 'NO NO 
Cu NO NO NO fI) NO NO NO NO fI) NO fI) fI) 

Fe NO 0.02 0.022 fI) 0.089 0.133 0.034 0.078 0.112 0.032 0.09 0.1 
IiJ 
IItJ 0.8 0.7 0.8 7.5 7.4 8.2 2.4 2.3 2.6 1.2 1.2 1.3 
Mn NO NO NO NO 0.003 0.003 0.001 0.003 0.004 0.004 0.006 0.006 
/It) NO NO NO NO fI) fI) ND NO 0.006 0.005 NO NO 

Na 1.4 1.2 1.4 1.2 1.0 1.1 1.6 1.4 1.4 1.3 1.2 1.3 
Ni NO NO ND NO ND NO fI) NO ND NO ND NO 
P NO ND NO NO NO NO NO ND NO ND NO NO 
Pb NO ND NO ND NO NO NO ND ND NO NO NO 

Sb NO NO NO NO NO ND NO ND NO ND ND NO 
Se NO ND NO NO NO NO NO ND II) NO ND ND 
5i 3.6 3.6 3.8 2.5 2.5 2.6 4.1 4.2 4.4 3.6 1.6 1.8 
Sn NO NO NO NO NO ND NO fI) NO ND NO NO 
~ 0.037 0.037 0.04 0.195 0.191 0.201 O.03~ 0.039 0.041 0.06 0.059 0.066 
Ti NO NO NO ND ND NO NO NO 0.005 NO NO NO 
V NO NO NO NO NO NO fI) NO ND II) NO fI) 

Zn NO NO ND NO NO NO NO NO ND ND NO NO 
Hardness (Ca, 1ItJ) 19.0 18.6 20.5 116 114 122 32.5 32.2 34.9 31.8 31.5 35.1 

(Diss) '"' Dissolved 
(Ext) = Extractable 
(Tot) = Total 
(ND) = tbt Detected 



- 91 -

SURl"ACE WATER OiEMlSTRY - METALS 
Whitehorse ( 3) 

Metal UPPER SHEEP CREEK 

(ng.L-l) 
Oct 12L83 

oiss Ext Tot 

Al NO 0.08 0.26 
As NO NO NO 
B NO NO 0.008 
sa 0.01l 0.01l 0.013 
Be NO NO NO 
Ca 38.0 37.2 38.3 
Cd NO NO NO 
Co NO NO NO 
Cr NO NO NO 
Cu NO NO NO 
Fe NO 0.1l3 0.266 
KJ 
~ 5.6 5.5 5.9 
Mn NO 0.004 0.005 
fob NO NO NO 
Na 1.2 1.1 1.1 
Ni NO NO NO 
P NO NO NO 
Pb NO NO NO 
Sb NO NO NO 
Se NO NO NO 
Si 3.0 3.0 3.2 
Sn NO NO NO 
Sr 0.131 0.126 0.128 
Ti NO NO 0.005 
V NO NO NO 
Zn 0.004 NO NO 

Hardness (Ca, ~) ll8 ll6 120 

(Oiss) ~ Dissolved 
(Ext) = Extractable 
(Tot) = Total 
(NO) = ~t il:!tected 



- 92 -

APPENDl X III 

SRH4ELT CliOO STRY - METALS 
Pr ince Rupert - Terrace (1) 

EXCIiN'5I KS RI VER AREA (February 1, 1983) EXSTEW RIVER AREA (February 1, 1983) 
Metal II 2 1 2 

(ng.L-l) Oiss Ext Tot oiss ~ Tot oiss Ext Tot oiss Ext TOt 

Al NO NO NO NO NO NO NO NO NO NO NO NO 
As NO NO NO NO NO NO NO NO NO NO NO NO 
~ NO NO 0.002 NO NO NO 0.005 NO NO NO NO NO 
Ba 0.002 0.001 NO 0.001 NO NO 0.001 0.001 NO 0.001 NO NO 
Be NO NO NO NO NO NO NO NO NO NO NO NO 
Ca NO NO NO NO NO NO NO NO NO NO NO NO 
Cd NO NO NO NO NO NO NO NO NO NO NO NO 
Co NO NO NO NO . NO NO NO NO NO NO NO NO 
Cr NO NO NO NO NO NO NO NO NO NO NO NO 
CU NO NO NO NO NO NO NO NO NO NO NO NO 
Fe NO 0.007 NO NO 0.006 NO NO 0.005 NO NO NO NO 
~ NO NO NO NO NO NO NO NO NO NO NO NO 

M'J NO NO NO NO NO NO NO NO NO NO NO NO 
MIl NO NO 0.03 NO NO NO 0.002 NO NO NO NO NO 
fit) 0.006 NO NO NO NO 0.005 NO NO NO NO NO NO 
Na NO 0.3 0.3 0.4 NO 0.3 NO 0.2 0.2 0.3 NO NO 
Ni 0.02 NO NO NO NO NO NO NO NO NO NO NO 
P NO NO NO NO NO NO NO NO NO NO NO NO 
Pb NO NO NO NO NO NO NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO NO NO NO NO NO 
Se NO ND NO NO NO NO NO NO NO NO NO NO 
8i NO NO ND NO NO NO NO NO NO NO NO NO 
Sn NO NO "<0 NO NO NO NO NO 0.01 NO NO NO 

Sr NO NO rw 'l() NO NO NO NO NO NO NO NO 
Ti 0.007 0.006 0.007 0.006 0.005 0.006 0.006 0.005 0.008 0.005 0.006 0.006 
V NO NO NO NO NO NO NO NO NO NO NO NO 
Zn 0.004 0.003 0.006 0.005 0.002 0.003 0.003 0.003 NO 0.002 NO NO 

Hardness (Ca, M'J) 0.237 0.219 0.111 0.127 

* = Replicate Samples 
(Diss) = Dissolved 
(Ext) = Extractable 
(Tot) = Total 
(NO) = Not tetected 
(wq9 .1SNCW-11 ) 



- 93 -

~T CHEMIl>'TRY - METALS 
Prince Rupert - Terrace (2) 

KASI I<S RI VER ARFA (February 1, 1983) KHYEl( RI VER ARFA (February 1, 1983) 
Metal I- i 1 2 

(ng.L-1) Oiss Ext Tot Oiss Ext Tot Oiss Ext Tot Oiss Ext Tot 

AI NO NO NO NO NO NO NO NO NO NO NO NO 
As NO NO NO NO NO NO NO NO NO NO NO NO 
B NO NO NO NO NO NO NO 0.008 0.005 NO NO NO 
sa 0.001 NO NO 0.001 0.001 NO 0.001 NO NO 0.001 NO NO 
Be NO NO NO NO NO NO NO NO NO NO NO NO 
Ca NO NO NO NO NO NO NO NO NO 0.1 NO NO 
Cd NO NO NO NO NO NO NO NO NO NO NO ND 
Co NO NO NO NO ND NO NO NO NO NO NO NO 
Cr NO NO NO NO NO NO NO NO NO NO NO NO 
c.'u NO NO NO NO NO NO NO NO NO NO NO ND 
Fe NO 0.008 NO 0.052 0.017 0.018 NO 0.006 NO 0.005 NO NO 
Ig NO NO NO NO NO NO "NO NO NO NO NO NO 
~ NO NO NO NO NO NO NO NO NO NO NO NO 
Mn NO NO NO 0.001 0.001 NO NO NO NO NO NO NO 
~ NO NO NO NO NO NO NO NO NO NO NO NO 
Na NO 0.3 0.3 0.6 NO 0.4 NO 0.5 0.4 0.6 NO 0.4 
Ni NO NO NO NO NO NO NO NO NO NO NO NO 
P NO NO NO NO NO NO NO NO NO NO NO NO 
Pb NO NO NO NO NO NO NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO NO NO NO NO NO 
l:ie NU NO NO NO NO NO NO NO NO NO NO NO 
Si NO NO NO NO NO NO NO NO NO NO NO NO 
Sn NO NO 0.02 NO NO NO NO NO NO NO NO NO 
Sr NO NO NO NO NO NO NO NO NO NO NO NO 
Ti 0.005 0.005 0.008 0.005 0.007 0.007 0.005 0.005 0.007 0.006 0.006 0.006 
V NO NO NO NO " NO NO NO NO NO NO NO NO 
Zn 0.002 0.002 NO 0.005 0.005 0.004 0.005 0.004 0.003 0.005 NO 0.002 

Hardness (Ca, fog) 0.355 0.219 0.343 0.545 

* ~ Replicate Samples 
(Oiss) = Dissolved 
(Ext) " = Extractable 
(Tot) = Total 
(NO) = Not ~tected 
(wq9.lSNGl-12) 



-94-

~T (]tOO STRY - MEl'ALS 
Prince Rupert - Terrace (3) 

KI TSlM<ALUM RI VER, (LOWER) AREA (February 1[ 1983) SHAMES RIVER AREA (February 1, 1983) 
Metal 1i 2 1 2 

(ng.L-1) Oiss Ext Tot Oiss Ext Tot Oiss Ext Tot oiss Ext Tot 

Al NO NO 0.05 NO NO 0.07 NO NO NO NO NO NO 
As NO NO NO NO NO NO NO NO NO NO NO NO 
B NO NO 0.003 NO NO NO NO NO NO NO NO NO 
Ba 0.001 0.001 NO 0.001 NO NO 0.001 NO NO 0.001 NO NO 
Be NO NO NO NO NO NO NO NO NO NO NO NO 
Ca NO NO NO NO NO 0.1 NO NO NO NO NO NO 
Cd NO NO NO NO NO NO NO NO NO NO NO NO 
Co NO NO NO NO NO NO NO NO NO NO NO NO 
Cr NO NO NO NO NO NO NO NO NO NO NO NO 
Cu NO NO NO NO NO NO NO NO NO NO NO NO 
Fe NO 0.037 0.051 NO 0.016 0.014 NO 0.009 NO 0.007 0.006 NO 
Hg NO NO NO NO NO NO NO NO NO NO NO NO 

M:J NO NO NO NO NO NO NO NO NO NO NO NO 
Mn NO 0.001 0.004 NO NO NO NO NO 0.001 NO NO NO 
~ NO NO NO NO NO NO NO NO NO NO NO NO 
Na NO NO NO 0.3 NO NO NO 0.2 0.2 0.3 NO NO 
Ni NO NO NO NO NO NO NO NO NO NO NO NO 
P NO NO NO NO NO 0.06 NO NO NO NO NO NO 
Pb NO NO NO NO NO NO NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO NO NO NO NO No 
Se NO NO NO NO NO NO NO NO NO NO NO NO 
Si NO NO 0.1 NO NO NO NO NO NO NO NO NO 
50 NO NO 0.01 NO NO NO NO NO 0.02 NO NO NO 
Sr NO NO NO NO NO NO NO NO NO NO NO NO 
Ti 0.005 0.009 0.012 0.004 0.007 0.007 0.006 0.006 0.008 0.007 0.006 0.006 
V NO NO 'ill NO NO NO NO NO NO NO NO NO 
Zn 0.002 0.002 NO 0.003 NO NO 0.004 0.003 0.002 0.003 NO NO 

Hardness (Ca, ~) 0.141 0.19 0.0855 0.229 

* .. Rep1 icate Samples 
(Oiss) ~ Dissolved 
(Ext) = Extractable 
(Tot) = Total 
(NO) = Not Detected 
(wq9. 1SN<W-13 ) 



- 95 -

Sl£N4ELT CliDIISTRY - ME:l'AIS 
Prince Rupert - Terrace (4) 

ZYMA£Dl'ITZ RI VER ARFA (February 1, 1983) 
Metal 11 2 

(ng.L-l) Oiss Ext Tot Oiss Ext Tot 

Al NO NO NO NO NO NO 
As NO NO NO NO NO NO 
B NO NO 0.002 NO NO NO 
Ba 0.001 0.001 NO 0.001 NO NO 
Be NO NO NO NO NO NO 
Ca NO NO NO 0.1 NO NO 
Cd NO NO ND NO NO NO 
Co NO NO NO NO NO NO 
Cr NO NO NO NO NO NO 
Cu NO NO NO NO NO NO 
Fe NO 0.009 0.005 0.008 NO NO 
Hg NO NO NO NO NO NO 
ftJ NO NO NO NO NO NO 
MIl NO NO NO NO NO NO 
Mo NO NO NO NO NO NO 
Na NO NO NO 0.3 NO NO 
Ni NO NO NO NO NO NO 
p NO NO NO NO NO NO 
Pb 0.02 NO NO NO NO NO 
Sb NO NO NO NO NO NO 
Se NO NO NO NO NO NO 
Si NO NO NO NO NO NO 
Sn NO NO NO NO NO NO 
Sr NO NO NO NO NO NO 
Ti 0.007 0.006 0.007 0.007 0.006 0.005 
V NO NO NO NO NO NO 
Zn 0.002 0.003 NO 0.003 NO ND 

Hardness (Ca, M;;j) 0.0363 0.47 

* = Replicate Samples 
(Oiss) = Dissolved 
(Ext) = Extractable 
(Tot) = Total 
(NO) = Not Detected 
(wq9 .1SNGl-14 ) 



- 96 -

Stofo1ELT CHDlIS'lRlC - METAIS 
Lower Mainlaoo (1) 

ALOOE'ITE LAKE AREA (March 11, 1983) CAUAGHAN CREEK AREA (Februa~ 24, 1983) 
Metal 1* 2 1 2 

(ng.L-l) oiss Ext Tot oiss Ext Tot oiss Ext Tot oiss Ext Tot 

Al NO NO NO NO NO NO NO NO NO NO NO NO 
As NO NO NO NO NO NO NO NO NO NO NO NO 
B 0.01 NO 0.003 NO NO 0.003 0.004 O.Oll 0.016 NO 0.005 NO 
Ba 0.002 NO NO 0.002 NO NO NO NO NO NO NO NO 
Be NO NO NO NO NO NO NO NO NO NO NO NO 
Ca NO NO NO NO NO 0.1 0.1 NO 0.1 0.1 NO NO 
Cd NO NO NO NO NO NO NO NO NO NO NO NO 
Co NO NO NO NO NO NO NO NO NO NO NO NO 
Cr NO NO NO NO NO NO NO NO NO NO NO NO 
OJ NO NO NO NO NO NO NO NO NO NO NO 0.019 
Fe NO 0.028 0.029 NO NO NO 0.005 0.01 0.008 0.01 0.006 NO 
Ii;J NO NO NO NO NO NO NO NO NO NO NO NO 
fg NO NO NO NO NO NO NO NO NO NO NO NO 
Mn NO NO NO NO NO NO NO NO NO NO NO NO 
Me NO NO NO NO NO NO NO NO NO NO NO NO 
Na NO NO NO NO NO 0.2 0.2 NO 0.2 0.3 NO NO 
Ni NO NO NO NO NO NO NO NO NO NO NO NO 
P NO NO NO NO NO NO NO NO NO NO NO NO 
Pb NO NO NO NO NO NO NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO NO NO NO NO NO 
Se NO NO NO NO NO NO NO NO NO NO NO NO 
Si NO NO NO NO NO NO NO NO NO NO NO NO 
Sn NO NO NO NO NO NO NO NO NO NO NO NO 
Sr NO NO NO NO NO NO NO NO NO NO NO NO 
Ti NO NO NO 0.004 NO NO 0.006 0.006 0.005 0.005 0.006 0.004 
V NO NO h.' ND NO NO NO NO NO NO NO NO 
Zn NO NO NO NO NO NO 0.002 NO NO 0.003 NO 0.01 

Hardness (Ca, fg) 0.249 0.271 0.235 0.0807 0.516 0.258 0.523 0.251 

* ~ Replicate samples 
(Diss) = Dissolved 
(Ext) .. Extractable 
(Tot) .. Total 
(NO) = Not ~tected 
(wq9. l.SNOV-7 ) 



- 97 -

SlOIMELT CHEMSTRY - METAlS 
Laier Mainlam (2) 

<RXJSE MJUNTAIN ARFA (February 21, 1983) HEMLOCK ~Y ARFA (February 18, 1983) 
Metal 1* 2 1 2 

(ng.L-1) Oiss Ext Tot Oiss Ext Tot oiss EXt Tot OlSS Ext Tot 

Al NO NO NO NO NO NO NO NO NO NO NO NO 
As NO NO NO NO NO NO NO NO NO NO NO NO 
B 0.004 0.006 NO NO 0.003 NO NO NO NO NO NO NO 
Ba NO NO NO NO NO NO 0.001 NO NO 0.001 NO NO 
Be NO NO NO NO NO NO NO NO NO NO NO NO 
Ca 0.1 NO 0.1 NO NO NO NO NO NO NO NO NO 
Cd NO NO NO NO NO NO NO NO NO NO NO NO 
Co NO NO NO NO NO NO NO NO NO NO NO NO 
Cr NO NO NO NO NO NO NO NO NO NO NO NO 
CU NO NO NO NO NO NO NO NO NO NO NO NO 
Fe 0.008 0.005 NO 0.008 0.009 NO NO 0.007 NO NO NO NO 
Ii;! NO NO NO NO NO NO NO NO NO NO NO NO 
ftJ NO NO NO NO NO NO NO NO NO NO NO NO 
Mn NO NO NO NO NO NO NO NO 0.001 NO NO NO 
pt) NO NO NO NO NO NO NO NO NO NO NO NO 
Na 0.2 NO 0.2 0.2 NO NO NO 0.2 NO 0.4 NO NO 
Ni NO NO NO NO NO NO NO NO NO NO NO NO 
P NO NO NO NO NO NO NO NO NO NO NO NO 
PI> NO NO NO NO NO NO NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO NO NO NO NO NO 
Se NO NO NO NO NO NO NO NO NO NO NO NO 
Si NO NO NO NO NO NO NO NO NO NO NO NO 
So NO NO NO NO NO NO NO NO 0.01 NO NO NO 
Sr NO NO NO NO NO NO NO NO NO NO NO NO 
Ti 0.005 0.005 0.005 0.007 0.005 0.005 0.006 0.005 0.008 0.006 0.006 0.006 
V NO NO NO NO NO NO NO NO NO NO NO NO 
Zn 0.004 NO 0.002 0.003 NO NO NO NO NO NO NO NO . 

Hardness (Ca, ftJ) 0.57 0.254 0.524 0.335 0.103 0.106 

* = Replicate samples 
(Oiss) = DisSolved 
(Ext) = Extractable 
('!bt) = '!btal 
(NO) = Not Detected 
(wq9. lSNCW-8 ) 



- 98 -

StOfolELT CHEl4Ib'TRY - METALS 
La.ler Mainlaoo ( 3) 

PITT lAKE ARFA (March 10, 1983) SEYKlUR RIVER ARFA (Februa!y 18, 1983) 
Metal Iii 2 1 2 

(ng.L-1) Oiss Ext Tot Oiss Ext Tot Oiss Ext Tot oiss Ext Tot 

AI. 0.35 NO NO NO NO NO NO NO No NO NO 0.07 
As NO NO NO NO NO NO NO NO NO NO NO NO 
B 0.01 NO NO NO NO 0.01 NO NO 0.002 NO NO 0.002 
Ba 0.001 NO NO 0.001 NO NO 0.002 0.001 NO 0.002 0.001 NO 
Be NO NO NO NO NO NO NO NO NO NO NO NO 
Ca NO NO NO NO NO 0.1 NO NO NO NO NO 0.1 
Cd NO NO NO NO NO NO NO NO NO NO NO NO 
Co NO NO NO NO NO NO NO NO NO NO NO NO 
Cr NO NO NO NO NO NO NO NO NO NO NO NO 
CU NO NO NO NO NO NO NO NO NO NO NO NO 
Fe 0.U07 0.01 0.017 NO 0.007 0.017 NO 0.005 NO 0.028 0.014 0.037 
li;I NO NO NO NO NO NO NO NO NO NO NO ND 
fotJ NO NO NO NO NO NO NO NO NO NO NO NO 
Mn NO NO NO NO NO NO NO ND NO 0.001 0.001 0.006 
!t> NO NO NO NO NO NO NO NO NO NO NO NO 
Na 0.2 ND NO NO NO NO NO 0.3 0.3 0.5 NO 0.4 
Ni NO NO NO NO NO NO NO NO NO NO NO NO 
P NO NO NO NO NO 0.05 NO NO NO NO NO 0.06 
R> NO NO NO NO NO NO NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO NO NO NO NO NO 
se NO NO NO NO NO NO NO NO NO NO NO NO 
Si NO NO NO NO NO NO NO NO NO NO NO NO 
Sn NO NO NO NO NO NO NO NO 0.01 NO NO NO 
Sr NO NO NO NO NO NO NO NO NO NO NO NO 
Ti NO NO NO 0.004 NO 0.002 0.006 0.004 0.006 0.005 0.007 0.007 
V NO NO NL >:10 NO NO NO NO NO NO NO NO 
Zn 0.003 NO NO U.007 NO NO 0.002 0.002 NO 0.007 0.003 0.003 

Hardness (Ca, MJ) 0.354 0.314 0.347 0.129 0.311 0.371 

* = Replicate Samples 
(Diss) = Dissolved 
(Ext) ,. Extractable 
('!bt) ,. '!btal 
(1110) = Not Detected 
(wq9. lSNOV-9 ) 



- 99 -

St«HtELT 0iD« STRY - METAIS 
Lower Mainland (4) 

WAHLF.J\CH LAKE ARFA (March 11, 1983) WI: ~ LAKE ARFA (March 11, 1983) 
Metal p. 2 1 2 

(ng.L-1) Oiss Ext Tot Oiss Ext Tot Oiss Ext Tot oiss Ext Tot 

Al NO NO NO NO ND NO NO NO 0.05 NO NO NO 
As NO NO NO NO NO NO NO NO NO NO NO NO 
B 0.012 NO 0.01 0.004 NO NO 0.002 0.011 NO NO 0.005 NO 
sa NO NO NO NO NO NO NO NO NO NO NO NO 
Be NO NO NO NO NO NO NO NO NO NO NO NO 
Ca NO 0.1 NO NO NO 0.1 0.4 0.3 0.4 NO 0.1 0.1 
Cd NO NO NO NO NO NO NO NO NO NO NO NO 
Co NO NO NO NO NO NO NO NO NO NO NO NO 
Cr NO NO NO NO NO NO NO NO NO NO NO NO 
Cu NO NO NO NO NO NO NO NO NO NO NO NO 
Fe NO 0.006 NO NO NO 0.01 0.01 0.019 0.037 NO 0.009 0.01 
Hg NO NO NO NO NO NO NO NO NO NO NO NO 
fitJ NO NO NO NO NO NO 0.1 NO NO NO NO NO 
MIl NO NO 0.001 NO NO NO NO NO NO NO NO NO 
fib NO NO NO NO NO NO NO NO NO NO NO NO 
Na 0.2 0.2 0.2 0.2 NO NO 0.4 0.3 0.4 0.2 NO NO 
Ni NO NO NO NO NO NO NO NO NO NO NO NO 
P NO 0.08 0.1 NO NO NO NO 0.09 0.11 NO NO NO 
Pb NO NO NO NO NO NO NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO NO NO NO NO NO 
Se NO NO NO NO NO NO NO NO NO NO NO NO 
Si NO NO NO NO NO NO 0.1 0.1 0.2 NO NO NO 
Sn NO NO NO NO NO NO NO NO NO NO NO NO 
Sr NO NO NO NO NO NO 0.004 0.003 0.004 NO NO NO 
Ti NO NO NO 0.004 NO NO 0.003 0.002 0.003 0.003 0.002 NO 
V NO NO NO NO NO NO NO NO NO NO NO NO 
Zn 0.003 NO NO 0.002 NO NO 0.003 0.003 0.003 0.005 0.004 0.003 

Hardness (Ca, fitJ) 0.471 0.532 0.382 0.381 1.41 1.18 0.203 0.325 

* = Replicate samples 
( Oiss) = Dissolved 
(Ext) = Extractable 
(Tot) = Total 
(NO) = Not 09tected 
(wq9 .1SNCW-10 ) 



- 100 -

SNlHtELT CHOO STRY - METAlS 
Vancouver Island (1) 

CHEF CREEK ARFA (March 3, 1983) GREaI M:XJNl'AIN ARFA (March 1, 1983) 
Metal III 2 1 2 

(ng.L-l) Oiss Ext Tot Oiss Ext Tot Oiss Ext Tot oiss Ext Tot 

AI NO NO NO NO NO NO NO NO 0.05 NO NO NO 
As NO NO NO NO NO NO NO NO NO NO NO NO 
B NO NO 0.009 0.004 0.011 0.022 0.004 NO 0.009 NO NO 0.003 
Sa NO NO NO NO NO NO NO NO 0.001 NO NO 0.002 
He NO NO NO NO NO NO NO NO NO NO NO NO 
Ca NO 0.2 NO 0.2 NO 0.2 NO NO NO NO NO NO 
Cd NO NO NO NO NO NO NO NO NO NO NO NO 
Co NO NO NO NO NO NO NO NO NO NO NO NO 
Cr NO NO NO NO NO NO NO NO NO NO NO NO 
CU NO NO NO NO NO NO NO NO NO NO NO NO 
Fe 0.014 0.007 0.023 0.007 NO 0.017 0.012 0.017 0.072 NO 0.007 0.057 
li:J NO NO NO NO NO NO NO NO NO NO NO NO 
ft;j NO NO NO NO NO NO NO NO NO NO NO NO 
Mn . NO NO NO NO NO NO 0.001 0.001 0.002 0.003 0.003 0.004 
fob NO NO NO NO NO NO NO NO NO NO NO NO 
Na 0.3 0.3 0.3 0.4 NO 0.3 0.4 0.2 0.3 0.2 NO 0.2 
Ni NO NO NO NO NO NO NO NO 0.03 NO NO NO 
P NO NO NO NO NO NO NO 0.09 0.08 NO NO NO 
Pb NO NO NO NO NO NO NO NO 0.02 NO NO NO 

Sb NO NO NO NO NO NO NO NO NO NO NO NO 

Se NO NO NO NO NO NO NO NO NO NO NO NO 
Si NO NO NO NO NO NO NO NO NO NO NO NO 
Sn NO NO NO NO NO NO NO . NO NO NO NO NO 
Sr NO 0.002 NO 0.002 NO 0.002 NO NO NO NO NO NO 
Ti 0.004 0.005 0.005 0.007 NO 0.006 0.002 NO 0.005 NO NO 0.003 
V NO NO '1{) NO 0.005 NO NO NO NO NO NO NO 

Zn 0.003 NO NO 0.003 NO NO 0.019 0.018 0.019 0.012 0.012 0.012 
Hardness (Ca, ft;j) 0.321 0.589 0.567 0.0438 0.3 0.272 0.303 0.0751 

* = Replicate Samples 
(Oiss) '" Dissolved 
(Ext) '" Extractable 
(Tot) '"' Total 
(NO) = Not Detected 
(wq9.1SNGrl ) 



- 101 -

~T CHEMIS1RY - ME:l'AIS 
Vancouver 1 sland ( 2) 

MIIXLE MEMEI<AY RIVER AREA (March 3, 1983) P«XJNT WASHlNG'lUJ AREA (March 2, 1983) 
Metal Iii 2 1 2 

(ng.L-l) Oiss Ext Tot Oiss Ext .Tot Oiss Ext Tot Oiss Ext Tot 

Al NO NO NO NO NO NO NO NO 0.09 NO NO NO 
As NO NO NO NO NO NO NO NO NO NO NO NO 
B NO 0.003 NO 0.007 NO 0.003 NO 0.008 0.003 0.004 0.006 NO 
Ba NO NO 0.001 NO NO 0.001 NO NO 0.001 NO NO NO 
Be NO NO NO NO NO NO NO NO NO NO NO NO 
Ca 0.1 NO 0.2 NO Q.l NO 0.2 0.1 0.2 0.1 0.1 NO 
Cd NO NO NO NO NO NO NO NO NO NO NO NO 
Co NO NO NO NO NO NO NO NO NO NO NO NO 
Cr NO . NO NO NO NO NO NO NO NO NO NO NO 
Cu NO NO NO NO NO NO NO NO NO NO NO NO 
Fe 0.006 NO 0.017 NO 0.006 0.008 0.006 0.009 0.137 NO 0.022 0.026 
fiJ NO NO NO NO NO NO NO NO NO NO NO NO 
~ NO NO NO NO NO NO NO NO NO NO NO NO 
Mn NO NO 0.002 NO 0.002 NO NO NO 0.002 NO 0.001 NO 
~ NO NO NO NO NO NO NO NO NO NO NO NO 
Na 0.3 NO 0.2 NO 0.2 NO 0.3 NO 0.2 0.4 NO NO 
Ni NO NO NO NO NO NO NO NO 0.03 NO NO 0.02 
p NO NO NO NO NO NO NO 0.09 0.08 NO NO NO 
Pb NO NO NO NO NO NO NO NO 0.02 NO NO NO 
Sb NO NO NO NO NO NO NO NO NO NO NO NO 
Se NO NO NO NO NO NO NO NO NO NO NO NO 
Si NO NO NO NO NO NO NO NO 0.1 NO NO NO 
Sn NO NO NO NO NO NO NO NO NO NO NO NO 
Sr 0.001 NO 0.001 NO 0.001 NO NO NO 0.001 NO 0.002 NO 
Ti NO 0.003 0.003 NO NO 0.004 NO NO 0.008 NO 0.004 0.004 
V NO NO NO NO NO NO NO NO NO NO NO NO 
Zn 0.005 NO 0.005 NO 0.005 0.002 0.005 0.002 0.003 0.004 0.004 0.003 

Hardness (Ca, ~) 0.411 0.29 0.176 0.433 0.743 0.306 0.41 0.453 

* = Replicate Samples 
(Diss) .. Dissolved 
(Ext) = Extractable 
('!bt) .. '!btal 
(NO) = Not ~tected 
(wq9. 1Sl'Dl-2 ) 



- 102 -

St'OMELT CHOOSTRY - MEl'ALS 
Vancouver 1 slam (3) 

~TLE Rl roE AREA (March 3, 1983) lOBJllW4 lAlCE AREA (March 3, 1983) 
Metal II 2 1 2 

(ng.L-l) E!!!. Ext Tot oiu ~ !2t Diu Ext Tot. ~ Ext TOt 

Al NO NO NO NO NO NO NO NO 0.05 NO NO NO 
As NO NO NO NO NO NO NO NO NO NO NO NO 
B 0.001 0.004 NO 0.001 NO 0.003 NO NO 0.009 0.001 0.002 0.015 
sa NO NO NO 0.001 NO O.O()l NO NO NO NO NO NO 
Be NO NO NO NO NO NO NO NO NO NO NO NO 
Ca NO NO NO NO 0.1 0.1 0.1 NO NO 0.1 0.1 0.1 
Cd NO NO NO NO NO NO NO NO NO NO NO NO 
Co NO NO NO NO NO NO NO NO NO NO NO NO 
<r NO NO NO NO NO NO NO NO NO NO NO NO 
CU NO NO NO NO NO NO NO NO NO NO NO NO 
Fe NO NO 0.011 0.017 0.005 0.015 NO 0.01 0.044 0.005 0.008 0.027 
tt;J NO NO NO NO NO NO NO NO NO NO NO NO 
MJ NO NO NO NO NO NO NO NO NO NO NO NO 
MIl NO NO NO NO NO NO 0.003 0.002 0.002 0.005 0.003 0.003 
~ NO NO NO NO NO NO NO NO NO NO NO NO 
Na 0.3 NO 0.2 0.2 NO 0.2 NO NO 0.2 0.4 0.3 0.3 
Ni NO NO NO NO NO NO NO NO NO NO NO NO 
P NO NO NO NO 0.06 0.07 NO NO NO NO 0.17 0.16 
Pb NO NO NO NO NO NO NO 0.04 0.04 NO NO NO 
Sb NO ND NO NO NO NO NO NO NO NO NO NO 
Se NO NO NO NO NO NO NO NO NO NO NO NO 
Si NO NO NO NO NO NO NO NO 0.1 NO NO NO 
Sn NO NO NO NO NO NO NO NO NO NO NO NO 
Sr NO NO ND NO NO NO NO NO NO NO NO NO 
Ti 0.004 0.005 0.006 0.005 0.004 0.006 NO 0.005 0.008 0.003 0.006 0.007 
V NO NO NO -'0 NO NO NO NO NO NO NO NO 
zn NO NO NO l .... NO NO NO NO 0.002 0.003 0.003 NO 

Hardness (Ca, MJ) 0.342 0.0978 0.19 0.4 0.564 0.372 0.302 0.379 

* ... Replicate samples 
(Diss) .. Dissolved 
(Ext) ... Extractable 
(,lot) .. Total 
(NO) ... Not Detected 
(wq9.1SNCW-3) 



- 103 -

SN:HtELT CHEMISTRY - METAIS 
Vancouver Island (4) 

TSABLE IAKE ARPA (March 3, 1983) TSI TI KA RIVER ARPA (March 3, 1983) 
Metal Iii 2 1 2 

(Il'J.L-l) Oiss Ext Tot Oiss Ext Tot Oiss Ext Tot oiss Ext Tot 

Al NO NO NO NO NO NO NO NO NO NO NO NO 
As NO NO NO NO NO NO NO NO NO NO NO NO 
B 0.018 0.008 0.003 NO NO NO NO NO 0.009 NO NO 0.009 
Ba 0.001 NO NO NO NO NO NO NO NO NO NO NO 
Be NO NO NO NO NO NO NO NO NO NO NO NO 
Ca 0.1 NO 0.2 0.1 NO NO 0.1 NO NO NO NO 0.1 
Cd NO NO NO NO NO NO NO NO NO NO NO NO 
Co NO NO NO NO NO NO NO NO NO NO NO NO 
Cr NO .NO NO NO NO NO NO NO NO NO NO NO 
CU NO NO NO NO NO NO NO NO NO NO NO NO 
Fe 0.005 0.006 0.03 NO 0.008 0.025 0.006 NO 0.006 NO NO 0.028 
ItJ NO NO NO NO. NO NO NO NO NO NO NO NO 
M'J NO NO NO NO NO NO NO NO NO NO NO NO 
MIl NO NO NO NO NO NO NO NO NO NO NO 0.001 
M:> NO NO NO NO NO NO NO NO NO NO NO NO 
Na 0.4 0.2 0.3 0.4 0.2 0.3 0.3 NO 0.2 0.4 NO 0.3 
Ni NO NO 0.02 NO NO NO NO NO NO NO NO NO 
P NO NO NO NO NO NO NO NO NO NO NO NO 
Pb NO NO 0.03 NO NO 0.02 NO NO NO NO NO NO 
Sb NO NO NO NO NO NO NO NO NO NO NO NO 
Se NO NO NO NO NO NO NO NO NO NO NO NO 
Si NO NO NO NO NO NO NO NO 0.1 NO NO NO 
SO NO NO NO NO NO NO NO NO NO NO NO NO 
Sr NO NO NO NO 0.005 0.007 NO NO NO NO NO NO 
Ti 0.005 0.006 0.007 NO NO NO NO 0.005 0.007 0.004 0.006 0.008 
V NO NO NO NO NO NO NO NO NO NO NO NO 
Zn 0.012 0.009 0.01 0.007 0.006 0.006 0.003 NO 0.003 0.004 0.003 0.003 

Hardness (Ca, M'J) 0.542 0.305 0.394 0.315 0.522 0.0679 0.176 0.0354 

* = Replicate samples 
(Diss) = Dissolved -

(Ext) = Extractable 
(Tot) = Total 
(NO) = Not D:!tected 
(wq9.1SNC.li-4) 



- 104 -

SI'lloMELT OfEMISI'RY - METAIS 
Powell River - Perxler Harbour (1) 

BREM RIVER ARFA (February 21£ 1983) KLI'IE RIVER ARFA (February 21, 1983) 
Metal P' 2 1 2 

(ng.L-l) Diss Ext Tot Diss Ext Tot Diss Ext Tot Diss Ext Tot 

AI NO NO NO NO NO NO NO NO NO NO NO NO 
As NO NO NO NO NO NO NO NO NO NO NO NO 
B 0.005 NO 0.006 NO NO 0.003 NO 0.013 0.013 NO 0.005 0.003 
Ba NO NO NO NO NO NO NO NO NO NO NO NO 
Be NO NO NO NO NO NO NO NO NO NO NO NO 
ca NO NO NO NO NO NO NO NO NO NO NO NO 
Cd NO NO NO NO NO NO NO NO NO NO NO NO 
Cb NO NO NO NO NO NO NO NO NO NO NO NO 
Cr NO NO NO NO NO NO NO NO NO NO NO NO 
OJ NO NO NO NO NO NO NO NO NO NO NO . NO 

Fe NO NO NO NO NO 0.011 NO NO NO 0.005 0.005 0.01 
JIg NO NO NO NO NO NO NO NO NO NO NO NO 

fotJ NO NO NO NO NO NO NO NO NO NO NO NO 
MIl NO NO NO NO NO NO NO NO NO NO NO 0.001 
fib NO NO NO NO NO NO NO NO NO NO NO NO 
Na NO NO NO NO NO NO 0.2 NO NO 0.2 NO NO 
Ni NO NO NO NO NO NO NO NO NO NO NO NO 
P NO NO NO NO NO NO NO NO NO NO NO NO 
Fb NO NO NO NO NO NO NO NO NO NO NO NO 

Sb NO NO NO NO NO NO NO NO NO NO NO NO 
Se NO NO NO NO NO NO NO NO NO NO NO NO 
Si NO NO NO NO NO NO NO NO NO NO NO NO 
Sn NO NO NO NO NO 0.01 NO NO 0.01 NO NO 0.02 
Sr NO NO NO NO NO NO NO NO NO NO NO NO 
Ti 0.006 0.005 0.006 0.004 0.006 0.005 0.006 0.006 0.005 0.005 0.005 0.005 
V NO NO ~ NO NO NO NO NO NO NO NO NO 
Zn 0.003 NO NO 0.003 NO NO 0.003 NO NO 0.003 NO NO 

Hardness (ca, M;J) 0.123 0.0369 0.0921 0.0973 0.0373 

* • Replicate samples 
(Diss) • Dissolved 
(Ext) = Extractable 
(Tot) = Total 
(NO) = Not ~tected 
(wq9.~5) 



- 105 -

StOI-tELT CHEMIS'IRY - METALS 
Powell River - Pender Harbour (2) 

UTl'LE TOBA RIVER AREA (February 21, 1983) 
Metal Iii 2 

(m;j.L-l) Diss Ext Tot Diss Ext Tot 

Al ND ND NO ND NO ND 
As NO ND ND ND ND NO 
B NO NO 0.006 ND NO 0.003 
Sa NO ND ND ND ND ND 
Be NO ND NO NO NO ND 
Ca NO ND ND ND ND ND 
Q1 NO NO NO ND ND ND 
Co ND ND ND ND ND ND 
Cr NO ND ND NO NO ND 
Cu NO ND ND ND ND ND 
Fe NO 0.006 0.007 0.006 ND 0.007 
ItJ ND ND· ND ND ND ND 
fotJ NO ND ND ND NO ND 
Mn NO ND ND ND ND ND 
~ NO NO ND ND . NO ND 
Na NO ND ND ND ND ND 
Ni ND ND NO ND NO ND 
P ND ND ND ND ND NO 
Pb NO NO ND ND ND ND 
Sb ND ND ND ND ND ND 
Se NO NO ND ND NO ND 
Si NO ND ND ND ND ND 
Sn ND NO 0.02 ND NO ND 
Sr ND ND ND ND ND ND 
Ti 0.006 0.005 0.006 0.005 0.005 0.006 
V ND ND ND ND ND ND 
Zn 0.003 ND 0.009 0.002 ND ND 

Hardness (Ca, fotJ) 0.135 0.258 0.195 

* = Replicate Samples 
(Diss) = Dissolved 
(Ext) = Extractable 
(lbt) = lbtal 
(ND) = Not Il:!tected 
(wq9.1SNCW-6 ) 
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