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ABSTRACT

Komadina-Douthwright, S.M., T. Pollock, D. Caissie, R.A. Cunjak, and P. Hardie. 1999. Water
quality of Catamaran Brook and the Little Southwest Miramichi River, N.B. (1990 - 1996).
Can. Data Rep. Fish. Aquat. Sci. 1051: 32 p.

The Catamaran Brook Habitat Research Project is a long-term (15 year) multidisiplinary study addressing
ecosystem processes as well as the impacts of forestry practices on the habitat of stream fishes, in particular
Atlantic salmon (Salmo salar). One important component of the project is to monitor the water quality of
the brook before, during and afier timber harvests. Since November of 1989 water samples have been
collected on a monthly basis and analyzed for various water quality parameters. This report presents all of
the water quality results from the five year pre-logging phase (1990 to 1994) of study and the first two years
{1995-1996) of the five year impact phase.

RESUME

Komadina-Douthwright, S.M., T. Pollock, D. Caissie, R.A. Cunjak, and P. Hardie. 1999. Water
quality of Catamaran Broek and the Little Southwest Miramichi River, N.B. (1990 - 1996).
Can. Data Rep. Fish. Aquat. Sci. 1051: 32 p.

Le projet du ruisseau Catamaran est un projet pluridisciplinaire & long terme (15 années) visant a étudier les
écosystémes aquatiques ainsi que ’effet de la coupe du bois sur ’habitat du poisson, en particulier sur le
saumon de I’ Atlantique (Salmo salar). Une composante importante du projet est 'analyse de la chimie des
eaux du ruisseau avant et aprés la coupe du bois. A partir de novembre 1989, des échantillons d’eau ont été
recueillis sur une base mensuelle, et ils ont été analysés pour plusieurs paramétres chimiques. Le présent
rapport présente les résuitats de cette analyse de la chimie des eaux sur les premiers cinq années du projet,
¢’est-a-dire de 1990 & 1994, et pour les deux premiéres années {1995-1996) durant la coupe du bois.



1.0 INTRODUCTION:

The chemical properties of natural freshwaters are directly influenced by hydrological
processes acting on the landscape/topography of their surrounding catchment basin
(Moss, 1988). To get a better understanding of how human land use activities such as
forestry practices can affect stream water quality and fish habitat one must also
understand the associated chemical, physical and biological processes that take place in
that ecosystem (Newson, 1994). By monitoring the water quality of streams before,
during and after logging we can obtain a better understanding of both the short and long-

term consequences of such practices on fish habitat.

The Catamaran Brook habitat research project is a long-term (15 year) multidisiplinary
study addressing the impacts of forestry practices on stream habitat, (Cunjak et al. 1990).
One component of the project is to monitor the water quality of Catamaran Brook and the
Little Southwest Miramichi River, upstream from its confluence with Catamaran Brook,
before (1990 - 1994), during (1995 - 1999) and after timber harvest (2000 - 2004). The
purpose of this report is to present the mid-month water quality analyses obtained from
the five year pre-impact study and the first two years (1995-1996) of the planned five

year impact phase.



2.0 STUDY AREA:

Catamaran Brook and the Little Southwest Miramichi River are located in central New
Brunswick (Figure 1). Catamaran Brook is a small third-order stream with a drainage
basin of 52 km® that drains into the Little Southwest Miramichi River which has a
drainage area of 1190 km® above this confluence. For a general descriptions of the
basin see Cunjak et al. (1990) and Cunjak et al (1993).

3.0 METHOD:

Mid-month water samples were collected at two sites in Catamaran Brook: i) Middle
Reach and ii) Lower Reach of the brook. The sampling site in the Little Southwest

Miramichi was located approximately 75 m upstream of the mouth of Catamaran Brook

(Figure 1).

A total of four clean sample bottles were used to collect water samples at each of the
monitoring sites. A 1000 ml polyethylene bottle was used for major ions; a 500 ml
polyethylene bottle for metals; a 125 ml glass bottle was used for phosphate samples;
and, a 50 ml glass bottle for mercury analysis. All bottles and lids were rinsed two to
three times with water from the collection site before the actual sample was taken.
Samples were labeled and placed in a cooler and transported to Environment Canada’s
Laboratory (Moncton. NB) where they were stored at 4° C until analyzed and
subsequently entered into Environment Canada’s national water quality database

ENVIRODAT (see Appendix A for analytical methods).

Extracts from ENVIRODAT of the mid-month water quality results for the two
monitoring sites in Catamaran Brook and the one Little Southwest Miramichi River site
are presented in Tables 1 through 3. Several parameters are duplicated in this table

because of changes in methodology or instrumentation over the years.




A hydrometric station is located in the middle reach of Catamaran Brook that is operated
by Environment Canada (Figure 1). Daily stream discharge, and, discharge at the time of
water sampling were also obtained from Environment Canada and the results were

plotted (Figure 2).

Related water quality parameters were grouped and graphed for each of the monitoring
sites as follows; Physical parameters include: specific conductance - which reflects
changes in ionic concentration; apparent colour - which reflects changes in the colour of
water caused by organic debris and suspended matter; and, turbidity - which reflects

changes in the amount of suspended particles in solution (Figure 3). Alkalinity and pH

where alkalinity reflects changes in the water’s capacity to accept hydrogen ions; and, pH
reflects changes in hydrogen ion activity (Figure 4). Calcium was also added to this
category to show how it changes relative to pH (Figure 4). Carbon parameters include:
DOC (dissolved organic carbon) which reflects the changes in the concentration of
organic matter within the water column; DIC (dissolved inorganic carbon) which reflects
concentration changes in the available carbon compounds such as carbonate, bicarbonate
or dissolved carbon dioxide. Those compounds are available to autotrophic organisms to
convert light energy to chemical energy; total organic carbon includes dissolved and
particulate organic matter; total inorganic carbon includes dissolved and particulate
inorganic matter; and, total non-purgable carbon includes carbon substances that are
persistent in the water environment (Figure 5). Nifrogen parameters analyzed are major
nutrients that affect the productivity of freshwater ecosystems (Wetzel, 1983), and
include: Dissolved nitrate-+nitrite (NO; + NO,); dissolved nitrogen nitrate reflects shifts
in productivity (i.e. high values can indicate eutrophic conditions); and, total nitrogen
reflects the combined forms of nitrogen in the water column (i.e. dissolved molecules,
organic and humic compounds (Figure 6). Phosphorus, Minor Metals such as
Manganese, Iron, Copper and Zinc are essential micronutrients and were measured to
provide an indication of the general health of the water (Figure 7 and Figure 8,
respectively). Major Ions contribute to the total ionic salinity of freshwater and basically




are comprised of eight major elements, Sodium, Magnesium, Sulphate, Chloride,
Potassium, Calcium and both Inorganic and Organic Carbon which the latter two were
treated above (Figure 9). Heavy Metals were also analyzed to monitor toxicity of the
water (Figure 10).
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Table 1: Monthly water quality analyses of samples collected in the Middle Reach of Catamaran
Brook, NB (1998 - 1996). L values are less than detection limit. Boxed alkallnity reported as total; other values in Gran units.

PATSAt o ecific . Caleium  DSSOVed  pyeqoived  Tota  'otaiOrganic
Year Sample Date (RC ;‘;ﬁe Con::ccmnce “;3;.‘3;” Al‘kna‘g;;;ty pH (pH Units} Dissolved g?r::::: inorganic Z:::o:?,:"“; inorganic P N°"M
Units] (uSieiem) (mghny tmgny  Carbon (mgh) esarbon (mg) ca r;‘;%“( m;ﬂ)
798§ 16-Nov-83 40 3 X 142 73 57 5 B T B N
20-Dec-89 190 64 0.2 254 71 76 28 - - -

1880 18-~Jan-9¢ 5 70 0.2 286 76 8.9 28 - - - -
15-Feb-80 10 62 2.3 249 7 72 24 B - - -
16-Mar-80 10 68.7 02 2541 76 76 241 - - - -
19-Apr-90 40 313 086 9.1 6.9 36 6.5 - - - -
16-May-80 20 40.3 0.3 138 7.4 4.4 4.1 - - - -
13-Jun-80 10 552 0.3 22.1 7.4 83 28 - - - -

18-Jul-90 L 5 775 0.3 34 78 g2 19 - - - -
15-Aug-90 70 35 0.6 124 7.4 47 97 - - - -
14-Sep-90 10 72 0.3 311 77 8.9 27 - - - -
16-Oct-80 40 43 0.5 13.5 7 5.2 7.8 - - - -
14-Nov-80 35 38.5 0.4 12 7.1 42 5.1 - - - -
18-Dec-80 20 48 03 17.2 7.2 5.1 28 - - - -

1991 18-Jan-81 15 46 03 16.8 7.1 55 27 - - - -
14-Feb-91 20 88 0.2 274 76 8.1 2.1 - - - -
20-Mar-81 20 47 05 16.7 8.9 56 36 - - - -
16-Apr-91 30 35 03 26 7.1 41 36 - - - -
13-May-91 25 31 03 g 69 35 3.8 - - - -

18~Jul-81 25 71 04 323 74 92 31 - - - -
14-Aug-81 85 42 0.4 138 74 53 9.5 - - - -
16-Sep-91 15 69 0.3 298 75 84 2.7 - - - -
14-Oct-91 40 36 04 128 6.9 43 6.5 - - - -
13-Nov-91 20 45 0.4 17.2 73 5.5 34 49 - - -
11-Dec-81 10 50 0.4 19.4 73 8.4 27 - - - -

1992 21-Jjan-92 10 48 0.3 171 7 57 3.7 - - - -
14-Feb92 5 70 0.3 291 7.4 8.1 1.5 - - - -
13-Mar-92 5 60 0.3 235 73 72 23 - - - -
03-Apr-92 5 44 0.3 16.4 72 52 26 - - - -

18-May-92 25 40 03 14.3 7.3 46 13 - - - -
12-Jun-92 10 65 0.2 272 76 B.1 2.3 - - - -
20-Jul-92 40 47 - 19.1 7.2 7 4 - - - -
17-Aug-82 20 85 - 285 78 82 28 - - -
18-Sep-92 20 74 - 35 77 9.1 28 - - - -
20-Oct-92 10 66 - 285 7.5 82 3 - - - -
14-Nov-82 55 35 04 11 7.1 43 68 - - -
10-Dec-82 15 61 0.2 263 7.5 76 2.3 - 2.1 - -
1993 21-Jan83 10 73 02 318 78 9.1 21 - - - -
16-Feb-93 7 80 03 354 76 103 15 - 15 - -
24-Mar-83 10 81 02 36.1 786 9.9 2 - - - -
19-Apr-83 60 28 06 8.1 8.9 3 43 - - -
20-May-83 20 41 0.2 15.8 7.3 52 3 - - B -
17~Jun-83 50 487 04 16.1 73 57 38 - - - -
20-~jul-83 20 63.9 0.3 276 77 79 27 - - - -
19-Aug-83 20 70 G2 33 76 g8 27 - - - -
16-Sep-93 20 735 0.2 33.2 77 88 3.4 - - 93 -
26-0ct-83 40 39 03 15.4 72 493 6.6 - - 4 -
19-Nov-83 25 46 06 18.2 74 8 39 - - 47 -
02-Dec-83 25 44 0.3 16.1 72 6.2 33 - - 4.7 -

1994 25-Jan-94 15 62 0.4 246 7.5 79 - - 29 7 -
01-Mar-84 10 56 0.3 232 7.5 74 - - 28 88 -
24-Mar-84 15 54 03 208 7.4 6.5 - - 29 6.4 -
20-Apr-84 25 27 04 8.1 6.8 32 - - 58 22 -
18-May-94 20 30 0.3 9.9 7 345 - - 54 29 -
19-Jun-94 40 38 0.5 13.7 7 448 - - 88 4.1 -

15.Jul-94 15 62 0.2 253 74 7.33 - - 3.2 7.2 -
20-Aug-94 10 87 0.2 38.1 7.8 10 - - 15 101 -
16-Sep-94 10 80 0.2 333 77 10 - - 28 8.7 -
18-Qct-84 10 84 0.2 364 76 9.8 - - 186 9.5 -
18-Nov-84 15 66 0.4 242 74 7.5 - - 46 6.1 -
21-Dec-84 10 67 0.6 26.6 7.4 6.6 - - 3.3 7 -

1996 21-Jan-9% 20 46 0.3 15.9 7 57 - - 48 46 -
18-Feb85 10 71 0.2 276 74 82 - - 23 7.2 -
21-Mar-85 15 61 0.2 238 7.1 72 - - 39 8.5 -
23-Apr-96 35 32 0.3 9.8 8.7 3.39 - - - 27 6.3

16-May-98 35 28 03 9.5 6.9 33 - - - 25 49
23-Jun8s 15 72 03 30.9 7.6 88 - - - 8.6 3.7
21-Jul-98 15 83 03 354 76 10.02 - - B 105 3.5
16-Aug-85 10 88 0.4 423 77 10.9 - - - 11.8 31
19-Sep-95 15 90 0.2 40.8 7.8 10.7 - - - 11.4 3.8
17-0ct-95 25 83 0.2 322 7.7 10.1 - - - 85 6.1
16-Nov-86 67 296 08 72 6.6 365 - - - 1.7 12.4
15-Dec-88 19 59.4 0.2 225 7.3 6.82 - - - 74 4

1996 19-Jan-96 20 54 0.2 18.1 7.4 6.11 - - - 54 5
22-Feb-98 15 55 0.2 214 7.3 6.58 - - - 52 23
14-Mar-86 20 52 0.2 18.9 72 5.59 - - - 4.7 28
22-Apr-96 40 29 0.5 be] 6.6 3.49 - - - 22 6.2
17-May-98 60 306 0.2 10.5 8.9 385 - - - 25 42
18-Jun-86 35 478 03 18.9 7 575 - - - 59 8.6
21-Aug-96 15 71.7 0.1 319 77 8.99 - - - 8.3 37
17-Sep-896 60 437 02 16 74 546 - - - 35 10.9
16-0ct-86 45 522 0.2 1886 75 594 - - - 42 76
15-Nov-86 40 421 0.2 14.2 7.4 492 - - - 2.9 6.2
18-Dec-86 45 52 0.2 15.1 7.5 4.86 - - - 3.4 4.8

min L5 27 4.1 72 6.6 3.00 13 49 15 1.7 23
max 70 80 08 42.3 7.8 10.90 7 49 8.8 118 124
mean* 25 55 03 218 7.3 6.65 38 4.9 37 6.0 54
std 18 17 0.1 8.8 0.3 211 1.9 0 2.0 2.7 2.5
median 20 53 10.3 19.3 7.4 6.35 3.0 4.9 3.1 5.9 48

* mean of vaiues above the detection limit (L) of instrument used for analysis.



Table 1: (continued). Monthly water quality analyses of samples collected in the Middle

Reach of Catamaran Brook, NB (1998 - 1996). L values are less than detection limit.

Nitrogen

Sample Date  Dissolved Nitrogen Phosphorous Manganese Manganese iron iron iron " Copper Zine
Year NO3&NO2 DISSOIVEd you i imany  Total (mg
(mgny  Nitrats (mgr) {mgi (mgit) {mg#) {mgi {mg) {mgh) {mg#t)
888 156-Novae LOO1 T [ J7] 0.003 To.01 - 057 ~ - L0002 L0071
20-Dec-89  0.08 - 0.18 0,002 L 0.01 - - 0.041 - 10002 L0014
1980  15-Jan80 0.1 z 047 5.002 L0061 B - 5.038 N 10002 L0O1
16-Feb-80 0.1 - 0.18 0.001 L 0.01 - 0.05 - - 10.002  LO0O1
16-Mar80  0.11 - 0.21 0.004 L0.01 . 0.06 - . L0002  LOO1
19-Apr90  0.04 - 0.21 0.004 0.01 . 0.08 - - L0002  LOO1
16-May-80 001 - 0.14 0.003 L0.01 - . 0.048 - L0002  LDO1
13-Jun-80 L 001 - 0.09 0.004 £0.01 - - 0.05 - L0002  LOO1
18-Jul90  0.04 - 0.14 6.004 L0.01 - - 0.018 - L0002  LO0O1
i5-Aug-90  0.03 - 0.22 0.004 L0.01 - 0.11 - - L0002  LOO4
14-Sep90 L 0.01 - 0.1 0.003 L0.01 - . 0.044 - L0002  LOO4
16-0ct90  0.01 - 0.18 0.007 L0.01 - 0.1 . - L0002  L0O1
14-Nov-30  0.04 0.05 0.13 0.001 L 0.0 - 0.05 - - L0002  LOO1
18-Dec90  0.09 0.1 0.14 0.005 L0.01 - 0.05 - - L0002  LOO1
1897 18-Jan-81  0.16 014 0.22 0.003 L0.01 : 0.05 - 8 £0.002 L0041
14Feb-91 015 0.146 0.18 0.003 L0.01 - - 0.049 - L0002  LOO1
20-Mar91 022 0.24 0.29 0.018 L0.01 - - 0.052 - L0002  LO0O1
16-Apr81 005 0.07 017 0.007 L0.01 - - 0.043 - L0002  LOO1
13-May-81 - 0.02 0.11 0.006 L0.01 - - 0.04 . L0002  L0O1
16-Jul-91 - 0.063 0.14 0.005 - - - - - . ;
14-Aug91 - 0.03 0.24 0.008 L0.04 - 0.08 - - L0002  LOO1
16-Sep-81 - L0.01 0.13 0.001 - - - . . ) .
14-0ct-81 - 0.02 0.19 0.004 L0.04 - 0.07 - - L0002  LOO1
13-Nov-81 . £0.01 0.1 0.003 £0.01 - - 0.045 - L0002  LOO1
11-Dec-91 - 0.1 0.18 0.001 0.01 - 0.05 - - 0.004 L 0.01
1982 2i-Jan-92 - (K] 0.33 0.005 Co.01 : N 0.042 - 10002 Loo1
14-Feb-32 . 0.14 0.17 L0.001 L0.01 - 0.05 - - L0002  LOO1
13-Mar-92 - 0.09 025 0.004 L0.01 . 0.05 - - L0002  LOO1
03-Apr-92 - 0.4 0.18 0.009 L0.01 - 0.06 - . L0002  L0O1
19-May-92 - 0.05 - 0.009 L0.01 - - 0.031 - L0002  LOO
12-Jun-82 . 0.01 - 0.005 £0.01 - - 0.022 - L0002  LOD
20-Jul-92 . 0.08 0.18 0.008 LO.01 - 0.07 - - L0002  LDO1
17-Aug-92 - 0.03 0.12 0.003 L0.01 - 0.05 - - L0602  LODY
18-Sep-92 . 0.06 0.12 0.004 L0.01 - 0.05 - - L0002  L00%
20-Oct-92 - L 0200 042 0.602 L0.01 - - 0.034 - L0002  LOO1
14-Nov-92 - 0.06 - 0.006 L0.01 - 0.08 - - L0002  LOO1
10-Dec-82 - 0.07 0.13 0.601 L0.01 - - 0.045 - L0002 L0OY
1993 21-Jan93 - .13 0.18 0.008 0.01 s 0.07 B - {0002  LDo1
16-Feb-93 - 0.13 0.22 L 0.001 L0.01 - - 0.019 - L0002  LOO1
24-Mar93 - 0.18 0.22 L 0.001 L0.01 - - 0.023 - L0002  L0.01
19-Apr-93 - 0.03 0.14 0.013 0.01 - 0.08 - - 10002  L0O1
20-May-93 - 0.04 0.41 0.003 L0.01 - - 0.036 - L0002  LO0O1
17~Jun-93 - 0.01 0.12 0.004 L0.01 - . 0.046 - L0002 LODA
20-Jul-83 - 0.04 0.11 0.004 0.01 - - 0.065 - L0002  LOOY
18-Aug-83 - 0.06 0.14 0.011 L0.01 - 0.05 - - L0002  LODM
16-Sep-93 - 0.04 0.12 0.002 0.01 - - 0.041 - L0002  LOO1
26-0ct-93 - 0.02 0.16 0.003 L0.01 - 0.06 - - L0002  LODY
19-Nov-93 - 0.04 0.15 0.002 L0.01 - - 0.04 - L0002  LOO1
02-Dec-83 - 0.05 0.11 0.006 L 0.01 - - 0.047 - L0002  L0.0t
1594 26-Jan-94 - 0.1 K] 0.001 £0.01 ' B 0.039 : (0002 L0014
01-Mar-94 - 0.11 0.14 0.006 L0.01 - 0.06 - - L0002  LOOY
24-Mar-94 - 0.08 0.13 0.003 L0.01 - 0.05 - - L0002  L0OY
20-Apr-94 - 0.03 0.08 0.006 0.01 - 0.06 - - L0002  LODY
18-May-94 - 0.02 0.07 0.005 L0.01 - 0.05 - - 10.002  L001
19-Jun-84 - 0.02 0.12 0.015 0.02 - 0.09 - - L0002  L0O1
16-Jul-94 - 0.03 0.12 0.006 L0.01 - 0.06 - - L0002 LOOM
20-Aug-94 - 0.08 0.13 0.017 L 001 - - 0.029 - L0002  LDO1
16-Sep-94 - 0.04 011 0.001 L0.01 - - 0.033 - L0002 L0
18-Oct-84 - 0.03 0.07 0.003 L0.01 - - 0.063 - L0002  LOO
15-Nov-34 - 0.07 0.13 0.003 L0.01 - 0.05 - - L0002  LO.OY
21-Dec-94 - Gi4 0.22 0.002 L0.01 - - 0.036 - L0002 L0
1985 21~Jandb B 0.17 6.26 0.005 0.0 - s 0.056 - L0002 L0014
19-Feb-96 - 0.14 0.19 0.002 L0.01 - - 0.049 - L0002  LDO1
21-Mar-96 - 013 0.15 0.006 L0.01 - 0.07 - - L0002  L00%
23-Apr-86 - 0.04 0.12 0.006 0.01 - 0.06 - - L0002  LOOY
16-May-95 - L 02 005 0.005 L0.01 - 0.06 - - L0002  LOOY
23-Jun-95 - 0.03 043 0.003 L 0.0 - - 0.034 - L0002  LOOY
21-Jul-86 - 0.06 017 0.005 L0601 - - 0.04 - L0002  LOO1
16-Aug-95 - 0.04 0.13 0.004 L0.01 - - 0.033 - L0002  LOOY
19-Sep95 - 0.04 0.08 0.004 L0.01 - - 0.041 - L0002 L0014
17-0ct-96 - 0.04 0.09 0.007 L0.01 - 0.05 - - L0002  LOOY
18-Nov-96 - L 02 0.08 0.011 0.01 - 0.09 - - L0002  LOO
15-Dec-95 - 0.209 0.13 0.005 L0.01 - - 0.043 - L0002  LOO1
1996  19-Jan96 - 0.242 0.3 0.005 L0.01 s 0.05 B P L0002 Lo
22-Feb-96 - 0.072 0.12 0.002 L0.01 - 0.05 - - L0002  LOOM
14-Mar-96 - 0.07 0.42 0.002 L0.01 - 0.07 - - L0002  LO.O
22-Apr-96 - 0.03 0.09 0.05 0.03 - 0.14 - - L0002  LOO4
17-May-96 - L 02 004 0.006 - L0.01 - - 0.03 1.0.002 -
18~Jun-96 - L 02 0.05 0.005 - 0.01 - - 0.08 1.0.002 .
21-Aug-96 - 0.02 0.11 0.0056 - 10.01 - - 0.05 L 0.002 -
17-Sep-86 - L 02 0.18 0.0084 - L0.01 - - 0.12 L 0.002 -
18-Oct-86 - L 02 0.09 0.0067 - L0.01 - - 0.09 L0.002 -
15-Nov-96 - 0.03 0.41 0.0042 - L0.01 - - 0.08 10.002 -
18-Dec-96 - 0.04 0.13 0.0098 - L 0.01 - - 0.06 L 0,002 -
™in To.01 1002 0.04 L 0.001 To.01 T0.07 5.05 0.016 5.03 L 0.002 L0071
max 022 0.24 0.33 0.0500 0.03 0.04 0.14 0.065 0.12 0.004 -
mean” 0.08 0.07 0.14 0.0056 0.01 0.61 0.07 0.040 0.07 0.004 -
std 0.06 0.05 0.06 0.0060 0.01 0.00 0.02 0.011 0.03 0 -
median ___ 0.05 506 013 50050 T.01 0.0 506 0041 5.08 0.004 ;
* mean of values above the fimit (L} of used for




Table 1: {continued). Monthly water quality analyses of samples collected In the Middle
Reach of Catamaran Brook, NB (1998 - 1996). L values are less than detection limit.

vear Sample Date Zine Zine CCalcium cFlourido CSodi}Am C" 5 i 5 p é:mox:bde zctassium Arsenic Total Arsenic Total
{mgi (mg {mgl {mgt) (mgh) {mgh) (mgh) {mgn} (mgr) (mgf) (maf) {mgf}
1983 16-Nov-8% - - ¥ T0.05 13 8 17 173 11 012 s B
20-Dec-89 - - 76 - 18 2 45 444 0.9 0.14 - -
1880 16~Jan-80 B B 89 B 19 27 48 437 09 0.15 s .
16-Feb-90 - - 72 L0.05 17 22 45 4.51 0.9 0.17 . -
16-Mar-90 - - 76 L0.05 1.8 24 45 505 0.8 0.29 - .
19-Apr-90 - . 386 L0.05 1.1 14 37 408 0.6 0.26 - -
16-May-30 - - 44 006 12 14 37 3.83 0.5 0.18 - .
13-Jun-90 - - 6.3 L0.05 1.4 2 3.2 4.49 0.5 0.19 - .
18-Jul-80 - - 92 0.05 17 3.4 37 3.93 0.67 0.26 - -
16-Aug-90 - - 47 L0.05 12 12 32 397 05 0.13 - -
14-Sep-90 - - 8.9 0.05 18 28 43 4 0.6 0.19 - -
16-0ct-90 - - 52 L0.05 14 15 4.1 45 14 0.21 - -
14-Nov-30 - - 42 L0.05 12 13 44 39 12 0.13 - .
18-Dec-80 - - 5.1 L0.05 14 16 36 35 0.7 0.16 - -
1987 {18-Jan91 - B 55 {005 74 17 rX 35 07 0.18 B "
14-Feb-91 - - 8.1 0.05 17 27 48 44 09 0.22 - -
20-Mar91 - - 56 L0.05 13 17 42 47 0.62 0.22 - -
16-Apr-91 - - 41 L0.05 14 12 37 36 0.6 0.2 - -
13-May-91 - - 3.5 L0.05 1 0.99 33 - LOS5 017 - -
15-Jul91 - - 92 0.05 16 28 37 - 06 0.16 - .
14-Aug-91 - . 53 L0.05 13 18 45 - 05 0.15 - -
16-Sep-91 - - 84 0.05 16 273 28 - 13 022 - -
14-Oct91 - - 43 L0.05 1.2 13 39 - 13 0.22 . -
13-Nov-91 - - 55 - 14 18 33 - 0.7 023 L 0005 -
11-Dec91 - - 6.4 L0.05 15 2 44 - 1 0.18 - -
1982 21-Jan92 B B 57 L0605 15 18 X ‘ 05 0.2 B .
14-Feb-92 - - 8.1 L0.05 18 28 47 - 17 0.27 . -
13-Mar-92 - - 72 L0.05 16 241 38 - 05 0.31 - -
09-Apr-92 - - 52 L0.05 13 16 32 - 0.9 0.26 - -
19-May-92 - - 46 L0.05 13 15 2.7 - 0.7 0.4 - -
12-Jun-92 - - 8.1 L0.05 15 25 34 - 0.8 0.24 - -
20~Jul-82 - - 7 - 16 18 33 - LO5 0.19 - -
17-Aug-92 - - 8.2 . 15 24 4.1 - 05 0.2 . .
18-Sep-92 - - 9.1 L0.05 1.6 27 41 - 0.65 028 L 0005 -
20-Oct92 - - 82 L0.05 17 27 44 - 0.9 029 L .0005 -
14-Nov-92 - - 43 - 12 13 38 - 1 0.7 - -
10-Dec-92 - - 76 - 17 26 48 - 0.8 0.21 - -
1993 21-Jan93 - s CX] - Pl 31 49 - 0.8 026 L 0005 .
16-Feb-93 - - 103 - 2 34 52 - 0.93 025 L 0005 -
24-Mar-93 - . 99 - 21 3.3 45 - 1 039 L 0005 -
19-Apr-93 - - 3 - 0.98 0.91 2.9 - 0.98 031 L 0005 .
20-May-93 - - 52 - 12 15 36 - 0.7 022 L 0005 -
17-Jun-93 - - 57 - 13 17 37 - 0.5 019 L 0005 -
20-Jul-93 - - 79 - 14 25 37 - 0.6 023 L 0005 -
19-Aug-93 - - 9.8 - 18 27 36 - 0.6 027 L 0005 -
16-Sep-93 - - 88 - 17 3.2 39 - 0.7 026 L .0005 -
26-0ct-93 - - 493 - 15 167 37 - 0.8 019 L 0005 -
19-Nov-93 - - 6 - 14 19 43 - 0.7 049 L 0005 -
02-Dec-93 - - 62 - 14 1.8 3.9 - 0.9 021 L0005 -
1984 26-Jan-34 - " 79 - 15 73 i5 . 09 023 L 0005 -
01-Mar-94 . - 74 - 15 2 4 - 07 025 L 0005 -
24 -Mar-94 - - 6.5 - 1.4 2 34 - 0.62 024 L 0005 -
20-Apr-34 - - 32 - 0.84 0.91 2.7 - 0.6 049 L .0005 -
18-May-84 - - 3.45 - 0.93 1.01 3.2 - 0.9 025 L .0005 -
19-Jun-54 - - 4.48 - 12 137 28 - 0.8 018 L 0005 -
15-Jul-84 - - 7.33 B 15 228 33 - LO5 025 L 0005 -
20-Aug-94 - - 10 - 18 34 38 - 0.74 033 L .0005 -
16-Sep-94 - - 10 - 19 32 5.1 - 0.85 031 L .0005 -
18-Oct-94 - - 98 - 17 3.4 49 . 0.88 024 L 0005 -
19-Nov-84 - - 75 - 17 2.5 49 - 1 023 L 0005 .
21-Dec-94 - - 6.6 - 17 26 44 - 0.8 018 L 0005 -
1596 21-Jan-86 - s 57 « 16 166 5.3 - 0.9 024 L 0005 B
19-Feb-95 - - 82 - 18 27 44 - 0.9 029 L 0005 -
21-Mar86 - - 7.2 - 16 24 44 - 0.53 027 L 0005 -
23-Apr85 - - 3.39 - 11 1 3 - 0.59 024 L 0005 .
16-May-96 - - 33 - 0.98 0.94 2.76 - 0.51 0.2 L .0005 -
23-Jun-95 - - 86 - 186 27 3.4 - 0.62 032 L .0005 -
21-Jul-98 - - 10.02 - 18 29 374 - 0.59 036 L 0005 -
16-Aug-96 - - 10.9 - 19 355 3.98 - 0.7 042 L 0005 -
19-Sep-95 - - 107 - 19 3.57 49 - 0.64 033 L 0005 -
17-0ct96 - - 10.1 - 1.9 3.16 5.86 - 122 039 L 0005 .
16-Nov-96 - - 3.65 - 12 1.01 3.1 - 142 023 L 0005 .
15-Dec-96 - - 6.82 - 16 228 3.25 - 0.77 026 L 0005 -
1996 19-Jan96 p - 6.141 - 14 188 432 - 0.83 022 L 0005 -
22-Feb-96 - - 6.58 - 16 10 42 - 1 0.3 L 0005 -
14-Mar-96 - - 5.59 . 14 185 3.81 - 0.82 026 L 0005 -
22.Apr96 - - 3.49 - 0.98 0.98 2.72 - 0.76 022 L 0005 .
17-May96 L 0.0 L0.01 3.85 - 1 107 2.89 - 0.71 0.2 L 0005 -
18-Jungé L 0.01 L0.01 576 - 13 1.71 2.79 - 0.51 022 - -
21-Aug86 L 0.01 L0.01 8.99 - 15 272 3.48 - 0.6 0.22 - -
17Sep96 L 0.01 L0.01 546 - 13 164 292 - 0.69 0.15 - -
16-0ct-86 L 0.04 L0.01 5.94 - 14 1.89 3.09 - 132 0.19 - -
15-Nov-86 L 0.01 L0.01 492 - 13 152 3.02 - 1.09 0.18 - L0001
18-Dec-86 L 0.01 L 0.01 4.86 . 1.2 1.49 2.98 - 0.8 015 L 0005 -
—TTTTmm . LODOT . Looi . 300 . Loos 054 5o 570 550 T05 012 T8005 L .o001
max - . 10.90 0.06 2.10 3.57 586 5.05 170 0.42 - -
mean® - - 6.65 0.05 1.47 2.08 3.86 447 0.80 023 - -
std - - 2.1 0.00 0.28 0.75 0.70 0.41 0.24 0.06 - -
median - - [ 05 TE0 1.50 377 395 0.76 002 « p
* mean of vaiues above the detection limit {L) of instrument used for analysis.



Table 1: (continued). Monthly water quality analyses of samples collected in the Middle
Reach of Catamaran Brook, NB (1998 - 1886). L values are less than detection limit.

Sample Dats Aluminum Nickel Chromium Cadmium Mercury iead
Year Extract {mgA} i Extractable Extractabie Extractable Sitica (mgh)
(mgh) (mg#ty {mgh) (mgn) (mgr) {mg)
158§ 16Nova§  0.005 B B E T 0.001 B T0.002 (3
20-Dec89 0.1 - - - L0001 L002 L0002 52
1980 16-Jan90 0.033 - - B L0001 L002 L0002 72
15Feb-80  0.04 - - - L0001  L00Z L0002 69
16-Mar-90 0044 . - - L 0.001 - L 0.002 6.7
19-Apr90  0.14 - - - 1.0.001 - 1.0.002 44
16-May90  0.09 - - . L0001  LOO2 L0002 46
13-Jung0  0.046 - - - L0001  L0O2 L0002 45
18-Jul-90  0.032 - - - L0001  L002 L0002 507
15-Aug-86  0.21 - - - L0001  L002  L0.002 5.5
14-Sep90  0.02 - - - L0001  L002 L0002 53
16-0ct90  0.15 - - - L0001  L002 L0002 54
14-Nov80 0.9 - - - L0001  L0O2 L0002 36
18-Dec-80  0.059 - - - L0001 L002 L0002 62
1681  18~Jan®1 0056 - - - 10001 L0602 L0002 53
14-Feb91 004 . - - L0001  L002 L0002 7
20-Mar91  0.073 - - - L0001  LDO2  L0.002 5.1
16-Apr-81  0.077 - - - L0001  LDO2 L0002 54
13-May-81  0.082 - - - L0001  LO0O2  L0.002 4.4
15-Jul-91 - - - - - L0.02 - 53
14-Aug-81  0.13 - - - L0001  L00Z L0002 5
16-Sep-91 - - - - - - - 46
14-0ct91  0.13 - - - 1 0.001 - L0.002 5.08
13-Nov91  0.065 - - - L0.001 - L 0.002 56
11-Dec91 _ 0.06 - - - L 0.001 - L 0.002 5.7
1892 21-Jan92 0.068 - . B L0001  L002 L0002 55
14-Feb-92 0.03 - - - L0001  LDO2 L0002 6.6
13-Mar92  0.041 - - - L0060t  LO002 L0002 62
09-Apr92  0.061 - - - L 0.001 0.02 L 0.002 54
19-May-92 0055 - - - L0001  L002 L0002 29
12-un82  0.032 - - - L0001  L0D2 L0002 33
20-Jul-92  0.097 - - - L0001  LO002 L0002 4
17-Aug-92 0037 - - - L0001  LOO2 L0002 5.2
18-Sep92 0.025 - L0.002 - L0001  L0O2 L0002 48
20-0ct-92  0.032 - L 0.002 - L0001  L0O2 L0002 57
14-Nov-82  0.14 - - - L0001  L002 L0002 -
10Dec$2  0.05 - - - L0001 L002 L0002 -
1993 21-Jan93  06.022 - 10.002 - {0001  L002 L0002 :
16-Feb93 0018 - 10,002 - L0001  L0OZ L0002 -
24-Mar-83  0.021 - L 0.002 - L0001  L002 L0002 -
19-Apr893 0.1 - 10,002 - L0001  L002 L0002 -
20-May-93 0.064 - L0002 00003 L0001  L0O2 L0002 -
17-Jun-93  0.065 - L0.002 - L0001  L002 L0002 -
20-Jul-83  0.063 - L 0.002 - L0001 L0062 L0002 -
19-Aug-83  0.028 - L0.002 - L0001  LOO2  0.002 -
16-Sep83  0.026 - L0.002 - L0001  L0O2 L0002 -
26-0ct93 0.1 - 10002 - L0001  LOO2 L0002 .
19-Nov-93  0.066 - L0.002 - L0.001  LO0O2 L0002 -
02-Dec93 0076 - L0002 L 0002 L0001 L0.02  L0.002 -
1984  25-Jan84  0.045 - 10.002 - L0001 L002 L0002 -
01-Mar-84 0053 - L 0.002 - L0001  L00Z L0002 -
24-Mar-84  0.049 - L0.002 - L0001  LO02 L0002 -
20-Apr94 0.1 - L 0.002 - L0001  LOO2 0002 -
18-May94 0.087 - £ 0.002 - L0001  L002  L0.002 -
18-Jung4  0.14 - 1.0.002 - L0001 LO0O2 L0002 -
15-Jul-94  0.042 - L 0.002 - L0001  L0O0Z L0602 .
20-Aug94 0.014 - 1.0.002 - L0001  L002 L0002 -
16-Sep94 0.016 - £0.002 - L0004  L002 L0002 -
18-Oct-94  0.029 - L0.002 - L0001  LDO2 L0002 -
19-Nov84  0.039 - 1.0.002 - L0001  L0O2 L0002 -
21-Dec84 0034 - 1 0.002 - L0001 L002 L0002 -
19886 21-Jan86 0.071 - £0.002 - L0001 L002 L0002 .
19-Feb-85 0024 - 1 0.002 - L0001  L002 L0002 -
21-Mar88  0.046 - 10.002 - L0001  LDO2 L0002 -
23-Aprgs  0.13 - L0.002 - L0001  LOO2 L0002 -
16-May-85 0.1 - L0.002 - L0001  L0O2  L0.002 -
23-Jun96  0.039 - 10.002 - L0001  L0O2 L0002 -
21-Jul96  0.022 - L0.002 - L0001  L002  L0.002 -
16-Aug-96  0.025 - L0.002 - L0001  L0OZ L0002 -
19-Sep85 0.015 - 10,002 - L0001  L00Z L0002 -
17-0ct95  0.02 - L 0.002 - L0001 LO0O2  LD.OO2 -
16-Nov95 022 - L 0.002 - L0001 LOOZ L0002 -
16-Dec-95 _ 0.051 - L 0.002 - L0001 L002 10002 -
1986  19-Jan96 0.056 - L 0.002 - 0001 L002 L0002 ‘
22-Feb-96  0.044 - L 0.002 - L0001  LO0OZ L0002 -
14-Mar-96  0.08 - 10.002 - L0001  LO0O2 L0002 -
22-Apr96  0.17 - L 0.002 - L0001  LOO2 L0002 -
17-May86  0.093 - L 0.002 - L0001  LO0O2 L0002 -
18-Jun86  0.075 - L 0.002 - L0001  LDO2 L0002 -
21-Aug-96 003 - L 0.002 - L0001  LDO2 L0002 -
17Sep86  0.14 - 1.0.002 - L0001  LOD2 L0002 -
16-0ct96 0.1 - £.0.002 - L0001  L0OZ L0002 -
16-Nov86  0.11 - L0.002 - L0001  L00OZ L0002 -
18-Dec-98 __0.078 - L 0.002 - L0001  L002  10.002 -
min 0.014 - T0.002  LO000Z  L0.001 To02  Lobo2 2.9
max 0.220 - - 0.0003 - - 0.002 72
mean* .068 - - 0.0003 - - 0.002 53
std 0.044 - - [ - - 0 1.0
median____0.058 - - 0.0003 p - B.002 51
* mean of vaiuies above the fimit{L} of used for Y




Table 2: Monthly water quality analyses of samples collected in the Lower Reach of Catamaran

Apparent Dissolved  Dissolved Yotat Total Organic
Year o le Date | Enlo?r o Specific Turbidity Alkalinity pH (pH Units) Dclsagll:l‘:d Organic Inorganic Tfﬁ"k Inorganic Non Pu::ablt
v {Refa {uSieicmy) {NTU) Gran {mghl} (g} Carbon Carbon (mgi} arbon Carbon
Units} {mgil} (mgit} {mgfi) {mgn)
1988 16-Nov-88 40 47 0.7 15 7.1 5.9 53 - - - -
1980 16-May-80 25 40.3 0.4 133 7 4.6 4.4 - - - -
13-Jun-80 10 54.2 0.3 20.6 7.4 62 3.1 - - - -
18~Jui-80 LS 741 04 30.5 7.7 8.7 18 - - - -
16-Aug-80 60 31 06 10.2 7 4 8.3 - - - -
14-Sep-90 S 70 0.2 30 7.7 8.9 2.3 - - - -
16-0ct-90 80 45 a5 13.3 74 57 9.4 - - - -
14-Nov-80 35 38.5 [1X-] 11.7 74 43 5.6 - - - -
18-Dec-80 20 45 03 14.8 7.2 5 31 - - - -
1881 18~Jan81 15 47 0.4 15.8 7 55 3 - - - -
16-Feb-81 20 84 03 2489 7.8 7.8 22 - - - -
21-Mar-81 20 43 0.8 13.5 6.8 48 4.3 - - - -
16-Apr-91 30 35 0.4 12.2 74 41 38 B - - -
13-May-91 30 31 0.4 10.4 71 36 4.3 - - - -
16-Jun-91 90 34 05 13.2 7 4.4 8.1 - - - -
16-Jul-91 20 67 0.4 292 75 8.4 27 - - - -
14-Aug-91 80 44 0.5 4.9 7 58 11.8 - - - -
16-Sep-91 10 88 3 2988 7.6 84 2.2 - - - -
14-Oct-81 45 36 05 12.8 7 48 7.4 - - - -
13-Nov-91 20 42 0.4 158 7.3 52 39 - - - -
11-Dec-81 10 S0 0.4 18 7.2 8.5 28 - - - -
1992 21-Jan92 5 51 04 182 72 ] 35 - - - -
16-Feb-92 10 65 04 266 7.4 77 1.8 - - - -
12-Mar-92 LS 66 0.5 253 7.4 8 15 - - B -
10-Apr-92 S 45 05 16.5 7.1 54 28 - - - -
19-May-92 35 38 0.4 13 7.2 42 1.3 - - - -
12-Jun-92 15 62 0.3 24.8 75 7.4 28 - - - -
20-Jul-92 40 46 - 18.6 72 72 52 . - - -
17-Aug-82 20 82 - 26.1 78 75 28 - - - -
18-Sep-92 15 72 - 30.8 7.7 9.1 2 - - - -
20-0ct-82 15 61 - 254 7.5 7.8 3.8 - B -
14-Nov-82 50 37 0.5 "7 7 45 & - 7.3 - -
10-Dec-92 15 59 0.2 24 74 74 2.8 - 3.3 - -
1883 21~Jan-83 10 €9 0.2 286 75 86 1.8 - - - -
16-Feb-93 7 70 0.3 283 7.5 88 1.7 - 1.6 - -
19-Mar-83 15 &6 13 26.3 7.4 76 1.8 - B - -
18-Apr-93 80 30 1.2 8.4 6.9 3.2 3.7 - - - -
15-May-93 80 34 1.7 108 7.1 4 47 - - - -
17-Jun-83 20 45 0.5 17.8 73 57 3.3 - - - -
20~Jul-83 25 80.1 0.2 253 77 7.6 29 - - - -
18-Aug-83 25 &8 0.2 30.8 76 9 25 - - - -
16-8ep-83 25.3 68.1 0.2 30.4 76 8.6 3.7 - - 8.4 -
26-0ct-83 40 39 04 14.8 73 5.08 7.4 - - 38 -
18-Nov-83 25 46 0.6 16.7 7.4 5.8 4.3 - - 4.5 -
1894 01-Mar-84 10 53 0.4 205 7.4 73 B - 341 €.2 -
24-Mar-84 15 52 0.3 18.8 7.4 6.4 - - 33 5.6 -
21-Apr-94 25 28 0.6 8.9 6.9 386 - - 59 26 -
19-May-84 20 31 0.4 10.2 7 3.76 - - 5.6 3 -
16~Jun-84 28 43 0.3 16.1 74 5.43 - - 57 4.4 -
16-Jul-84 15 63 0.2 287 75 7.66 - - 3.2 74 -
20-Aug-84 10 77 0.2 343 7.6 9.5 - - 2 8.8 -
16-Sep-84 10 76 0.3 302 78 8.7 - - 2.9 8 -
18-Oct-84 10 75 02 311 75 8.3 - - 1.8 8 -
19-Nov-84 15 84 08 22.4 7.3 7.3 - - 4.5 57 -
21-Dec-54 10 83 0.3 24.3 7.3 3.8 - - 3.1 6.5 -
1886 21~Jan-85 25 44 05 153 7 5.7 - - 6.2 3.6 -
19-Feb 86 10 67 0.2 248 7.3 7.8 - - 26 6.6 -
21-Mar-85 15 58 02 21 7.3 6.9 - - 35 5@ -
23-Apr-88 35 32 0.5 9.7 6.8 3.59 - - - 23 6.5
16-May-86 35 28 04 9.5 69 35 - - - 238 55
23~Jun-88 15 66 0.2 27 75 7.8 - - - 78 38
21-Jul-86 15 76 0.3 323 76 8.96 - - - 9.1 42
16-Aug-86 10 77 0.3 343 786 10.03 - - - 9.7 34
18-Sep-86 10 80 0.2 34.4 76 8.05 - - - 9.8 3.8
17-0ct-96 25 80 03 312 7.5 8.75 - - - 8.5 55
16-Nov-88 70 31.3 0.65 7.6 6.6 4.1 - - - 1.8 127
15-Dec-86 19 57 0.18 21.3 7.3 6.69 - - - 6.6 42
1896 19~Jan-86 20 54 0.3 18.4 7.2 6.25 - - - 53 5
22-Feb-96 10 51 03 18.8 7 6.13 - - - 5 2.4
14-Mar-96 15 51 03 17.8 7.4 577 - - - 47 26
22-Apr-96 40 28 1.7 8.9 6.8 3.61 - - - 24 7.2
17-May-96 85 308 0.2 10.8 7.1 4.14 - - - 25 4.7
18-Jun-96 35 494 0.2 19.9 7.5 6.1 - - - 54 8.5
21-Aug-86 10 £8.8 0.1 30 7.8 8.14 - - - -] 3.4
17-Sep-98 &5 46.6 0.2 171 7.4 5.72 - - - 3.8 11.8
16-0ct-96 45 543 02 19.4 75 6.39 - - - 4.3 7.8
16-Nov-86 45 456 0.2 15 7.4 539 - - - 3 72
18-Dec-96 45 52 0.2 18.2 7.5 522 - - - 3.9 4.5
min 5 28 [ 786 68 32 13 - 18 18 24
max 20 86 1.7 344 78 10.08 116 - 73 9.8 127
mean®™ 268 528 0.42 2018 73 £.38 385 - 3.86 555 56
std 18.5 14.7 0.3 7.57 .26 1.85 2.2_{_5 - 1.64 2.28 265
med_i_a_n 20 515 .35 18.9 7.3 617 3.2 - 3.3 5.4 4.85
* mean of vaiues above the detection limit {L) of used for i




Table 2: (continued). Monthly water quality analyses of samples collected in the Lower Reach of Catamaran

10

Brook, NB (1998 - 1998). L values are less than detection limit.

Nitrogen Ni en Manganess Manganese iron Iron fron [+ Zin
Yo SampleDme DISIONSS DAL, | Wirmgen Phosphous ELIiL Eorichnt e :
(mgi) Nitrate (mg/l} {mgfl) (gt} {mg/) {mgi) {mgit} {mgfi) {mgit}
1988 16-Nov-89 L 0.01 - 0.22 0.002 L0.01 - 0.11 - - L 0.002 0.01
1880 16-May-80 0.01 - 0.1 0.003 L0.01 - 0.08 - - L 0.002 L 0.01
13-Jun90  LOO1 - 0.1 0.002 L 0.0t - - 0.048 - L 0.002 L0.01
18-Jul-20 0.05 - 0.18 0.004 L0.01 - - 0.013 - L 0.002 L0.01
15-Aug-80 0.03 - 0.21 0.008 L 0.01 - 0.08 - - L 0.002 L 0.01
14-Sep-8¢ L 0.01 - 0.07 0.001 L 0.01 - - 0.033 - L 0.002 L0.01
16-Oct-80 0.01 - 0.2 0.008 L0.01 - 0.13 - - L 0.002 Lo
14-Nov-80 0.04 Q.08 0.12 0.002 LO.01 - 0.09 - - L 0.002 L 0.01
18-Dec-90 0.08 0.08 0.13 0.002 L 0.01 - 0.08 - - L 0.002 L 0.01
1981 18-Jan81 0.16 0.16 0.22 0.002 L0.01 - 0.05 - - L 0.002 L 0.01
18-Feb-91 0.15 0.13 0.18 0.001 Lo.01 - - 0.042 - L0.002 L 0.0t
21-Mar-91 0.22 02 026 0.005 Lo.o - .08 - - L 0.002 L0.01
16-Apr-81 0.05 0.07 0.18 0.004 L0.01 - 0.05 - - L 0.002 L0.01
13-May-91 - 0.02 0.1 0.005 Lo - 0.07 - - L 0.002 L0.01
15-Jun-91 - 0.01 0.15 - - - - - B - -
16-~Jul-91 - 0.06 0.14 0.001 - - - - - - -
14-Aug-91 - 0.08 0.29 0.008 L0.01 - 0.13 - - L 0.002 L 0.01
16-Sep-91 - LO0.01 012 - - - - - - - -
14-0ct-91 - 0.03 0.18 0.003 L0.01 - 0.08 - - L 0.002 L0.07
13-Nov-91 - o0 01 0.004 L 0.01 - 0.09 - - L 0.002 L0.01
11-Dec-81 - 0.15 017 L 0.001 L0.01 - 0.06 - - L 0.002 L 0.01
1992 21-Jan-82 - 0.1 0.21 0.003 LO.O1 - 0.07 - - L 0.002 L0.01
16-Feb-92 - 0.16 0.18 0.001 L0.01 - 0.06 - - L 0.002 L0.01
12-Mar-92 - 0.16 0.22 0.003 L .01 - 0.08 - - L 0.002 L Q.01
10-Apr-92 - 0.1 0.18 0.007 L C.01 - 0.09 - - £ 0.002 L0.01
19-May-82 - 0.08 - 0.008 LO.O1 - - 0.043 - 0.004 L0.01
12~Jun-82 - 0.04 - 0.004 0.01 - - 0.088 - L0.002 L0.01
20~Jul-82 - 0.05 0.17 0.008 L0.01 - 0.06 - - L 0.002 L 0.01
17-Aug-92 - 0.02 .11 0.002 L 0.01 - 0.05 - - L 0.002 L0.01
18-Sep-82 - 0.05 0.00 0.004 LO.01 - 0.06 - - L0.002 L0.01
20-0ct-82 - L0.02 G.14 0.003 L 0.0t - 0.05 - - L 0.002 L0.01
14-Nov-92 - 0.06 - 0.006 L0.01 - 0.09 - - L 0.002 L0.01
10-Dec-92 - 0.08 0.14 0.001 L0.01 - 0.06 - - L0.002 LO.01
1993 21Jan-83 - 0.14 0.18 0.001 L 0.0t - 0.05 - - L 0.0c02 L0.01
16-Feb-93 - 0.14 0.18 L 0.001 £0.01 - 0.06 - - L 0.002 L 0.01
19-Mar-83 - 0.21 031 0.005 L .0000 - 0.07 - - L 0.002 L 0.0t
18-Apr-83 - 0.02 0.13 0.019 L0.01 - 0.13 - - L0.002 L 0.0t
16-May-83 - 0.04 0.12 0.005 Lo.01 - .08 - - L 0.002 Lo
17-Jun-83 - L 0.01 0.14 0.003 LOo.01 - - 0.052 - L0.002 Lo.O1
20-Jul-83 - 0.04 0.1 0.006 L0.01 - - 0.04 - £ 0.002 L0.01
18-Aug-83 - 0.08 0.13 0.002 L0.01 - 0.06 - - L 0.002 L 0.1
16-Sep-93 - 0.03 0.12 0.001 £ 0.01 - - 0.04 - L 0.002 L0.01
26-0ct93 - 0.02 017 0.008 LoMm - 0.07 - - L 0.002 L 0.01
18-Nov-83 - 0.04 0.14 0.003 Lo - 0.06 - - L 0.002 LO.01
1994 01-Mar-94 - 0.1 0.15 0.003 L0.01 - 0.05 - - 0.018 0.01
24-Mar-84 - 0.09 0.12 0.003 LO0.M - - 0.045 - L 0.002 LO.01
21-Apr-84 - .03 0.08 0.008 0.01 - 0.11 - - L 0.002 L0.01
19-May-84 - 0.02 0.07 0.004 L0.01 - 0.05 - - L 0.002 L 0.01
16-Jun-84 - L0.02 0.13 0.003 Lo - - 0.048 - L 0.002 L 0.01
15-Jul-94 - 0.05 0.13 0.002 L0001 - - 0.042 - L 0.002 L 0.01
20-Aug-84 - 0.05 0.08 0.017 L0.01 - - 0.023 - L0.002 LO.O1
16-Sep-84 - 0.03 0.08 L 0.001 L0.01 - - 0.03 - L 0.002 LO.01
18-0ct-84 - L 0.02 0.04 0.002 L0.01 - - 0.023 - L 0.002 L0.01
18-Nov-94 - 0.0 0.08 0.002 LO.O1 - 0.05 - - L 0.002 L 0.01
21-Dec84 - 0.14 0.21 0.003 - - 0.0 - - L 0.002 L 0.01
1996 21-Jan-86 - 0.17 0.29 0.005 L 0.01 - 0.08 - - L 0.002 L0.01
18-Feb-96 - 0.14 0.17 0.003 L0.01 - - 0.053 - L 0.002 L 0.01
21-Mar-85 - 0.11 0.11 0.004 L 0.01 - 0.07 - - L 0.002 L0.01
23-Apr-88 - 0.02 0.07 0.008 0.01 - 0.08 - - L 0.002 L0.01
16-May-86 - L0.02 0.08 0.005 Lo - 0.08 - - L 0.002 L0.01
23-Jun-8& - 0.02 0.1 0.004 LO.O1 - 0.08 - - L 0.002 L 0.01
21-Jul-98 - 0.02 0.12 0.005 L0.01 - 0.04 - - L 0.002 L 0.0t
16-Aug-88 - 0.05 0.13 0.002 L 0.0t - - 0.031 - L 0.002 L 0.01
19-Sep-96 - 0.03 0.07 0.002 L0.01 - - 0.046 - L 0.002 Lo.0
17-0ct-85 - L0.02 0.05 0.008 L 0.01 - .06 - - £ 0.002 L 0.01
16-Nov-8§ - L0.02 0.08 0.011 oM - 0.13 - - L 0.002 L 0.0
15-Dec-86 - 0.0625 o.11 0.003 L 0.0% - 0.05 - - L 0.002 LO.O1
1896 18-Jan-86 - 0218 0.24 0.005 L0.01 - 0.08 - - L 0.002 L0.01
22-Feb86 - 0.046 0.09 0.004 L0.01 - 0.05 - - L 0.002 LO.01
14-Mar-86 - 0.07 0.11 0.004 L0.01 - 0.07 - - £ 0.002 L0.01
22-Apr8§ - 0.03 0.11 0.08 0.06 - 051 - - L 0.002 Lo
17-May-86 - L 0.02 0.04 0.005 - L 0.04 0.05 - - 1 0.002 -
18~Jun-86 - L0.02 0.08 0.007 - L0.01 - - 0.08 L 0.002 -
21-Aug-98 - 0.04 on 0.003 - Lo.01 - - 0.03 L 0.002 -
17-Sep-98 - L0.02 0.18 0.0088 - LOo.O1 - - 0.12 L 0.002 -
16-0ct-86 - L0.02 0.09 0.008 - L 0.04 - - 0.13 L 0.002 -
15-Nov-86 - 0.03 0.1 0.0058 - L 0.01 - - 0.1 L 0.002 -
18-Dec.96 - 0.03 0.1 0.0115 - L 0.01 - - 0.08 L 0.002 -
min Lo LOOY 004 L0.001 Lo.o L0.01 004 ¢.013 003 10.002 1001
max ()74 22 0.31 0.08 0.06 - .51 0.088 0.13 0.018 001
mean® 008 0074 0138 0.0056 .02 - 0.078 0.0408 0.082 0011 0.01
std 0.068 0.055 09_59 0.0084 .02 -~ 0.065 0.0151 0.032 0.007 0
med_‘an 0.05 0.06 0.13 0.004 0.01 - 006 0.042 0.095 0.011 0.01
* mean of values above the d Hmit (L) of it used for analysk:



Table 2: (continued). Monthiy water quality analyses of samples collected in the Lower Reach of Catamaran
Brook, NB {1998 - 1998). L values are less than detection limit.

] L -
vear Sample Date. E Zinc r_(?a!ciumJ r_Fh':unda) dag n P P £ + Potass A Total Arsenic Total
{mgA} (mgh) {mgA) {mgr1) (mgl} (mgh} {mg) ) (mgf} {mgrl} {mg/}
~3985 _ 16-Nov-89 - 59 10.05 13 18 45 46 1.2 0.14 -
1980 16-May 80 : a6 0.05 13 13 a 398 06 018 8
13-Jun-80 . 6.2 L0.05 15 1.8 34 532 08 0.22 .
18-Jul-80 . 87 0.05 19 27 37 4.08 0.76 0.36 -
16-Aug-80 - 4 L0.05 1.1 1.1 3.4 3.88 L05 0.1 -
14-Sep-90 - 89 L0.05 1.8 25 39 36 1.4 0.24 .
16-Oct-50 - 57 L0.05 1.4 15 41 49 15 0.26 .
14-Nov-80 - 43 L0.05 12 12 38 38 12 0.15 .
18-Dec-90 - 5 L0.05 1.4 1.8 38 38 07 0.47 .
1981 18~Jan-81 ‘ 55 L0058 74 17 a4 a1 0.8 0.18 »
15Feb-91 . 76 0.0 18 24 48 47 07 0.2 -
21-Mar-91 - 49 L0.05 1.2 1.4 44 45 07 0.19 .
16-Apr-81 . 41 L0.05 1.1 12 41 42 05 0.18 .
13-May-91 - 38 L0.05 1 0.94 33 - Los 0.47 -
15-Jun-91 . 44 L0.05 1.1 11 28 . L05 0.14 - .
16-Jul-81 . 8.4 0.05 1.8 25 4 - 07 023 - -
14-Aug-91 - 58 L0.05 13 16 49 . 05 0.18 . -
16-Sep-31 - 8.4 0.05 1.7 2.58 42 . 12 0.23 . .
14-Oct-91 - 48 L0.05 12 1.1 37 . 15 0.18 . .
13-Nov-81 . 52 L0.05 15 15 41 - 12 0.28 - .
11-Dec-91 - 65 L0.05 1.8 1.9 33 - L05 0.38 - -
1892 21-Jand2 ' 3 {005 15 T8 5 P K] 02 . -
16-Feb-82 - 77 L0.05 1.8 23 5 - 17 0.24 - .
12-Mar-92 - 8 L0.05 1.8 24 44 - 08 0.28 - .
10-Apr-92 - 5.4 L0.05 1.3 15 35 - 1 0.26 . .
19-May-92 - 42 L0.05 13 1.2 29 . 07 0.44 . .
12-Jun-92 - 7.4 L0.05 18 24 3.4 . 0.8 0.29 - -
20-Jul-92 - 72 . 16 17 3.4 - LOS5 0.28 - .
17-Bug-82 - 75 . 1.8 2.1 41 . 05 0.23 - -
18-Sep-92 . 9.1 L0.05 1.8 25 4 . 0.76 0.28 - L 0005
20-0ct-82 - 78 L0.05 1.7 2.4 43 - 1.2 0.31 - L .0005
14-Nov-82 - 45 - 13 13 39 . 1 0.22 - -
10-Dec-82 - 7.4 - 1.8 22 5.2 - 1 0.26 - .
1983 21-Jan$3 N 58 - 3 38 53 : 08 057 : [ 5005
16Feb93 . 8.8 . 19 27 52 - 0.95 026 . L .0005
19-Mar-83 . 78 . 2 24 48 . 13 0.36 - L 0005
18-Apr-83 . 32 - 1 0.8 3.1 - 1 0.31 - L 0005
16-May-93 . 4 - 1.1 14 34 . 08 0.26 - L 0005
17-Jun-83 . 57 - 1.4 15 38 - 0.6 0.21 - L 0005
20-Jul-83 . 76 - 16 2 37 - 07 0.26 - L 0005
19-Aug-83 - 8 - 19 23 35 - 0.6 029 . L .0005
16-Sep-83 . 86 - 1.9 27 38 . 0.8 0.27 - L .0005
26-Oct-93 - 505 - 1.4 1.54 38 - 1 0.22 - L 0005
19-Nov-83 - 58 - 15 1.8 45 - 0.8 0.26 - L .0005
1984 01-Marg4 P 73 " 15 18 4z B 07 0.24 " L 0005
24-Mar-84 . 6.4 - 1.4 18 39 - 0.8 0.22 . L .0005
21-Apr-84 - 36 - 0.88 0.89 3 - 07 0.21 . L 0005
19-May-84 . 378 . 0.91 1.01 34 - 07 0.17 . L .0005
16~Jun-84 . 543 - 13 1.52 33 - 08 0.21 - L .0005
16~Jui-84 - 766 - 16 2.18 33 - 05 0.26 - L .0005
20-Aug-84 - 95 - 2 27 35 - 0.95 0.34 . L 0005
16-Sep-84 . 97 . 2.1 33 5.4 - 1 0.41 . L 0005
18-Oct-24 - 83 - 22 28 48 - 13 0.36 . L .0005
19-Nov-84 - 73 - 1.7 23 5.1 - 12 0.24 - L .0005
21-Dec-84 - 38 - 1.8 22 5 - 1 0.22 - L .0005
1986 21-Jan98 . 57 B 15 7.45 54 . 6.8 0.27 - {0005
19Feb-98 . 78 - 19 23 5 - 1 0.28 . L 0005
21-Mar-95 - 69 . 16 213 45 - 0.67 0.25 - L 0005
23-Apr95 - 350 - 1 0.97 3.08 - 0.51 0.22 - L 0005
16-May-95 - 35 . 0.82 0.9 2.84 . 0.58 0.19 - L 0005
23-Jun-85 - 7.9 . 1.7 23 38 - 0.78 033 . L 0005
21-Jul-96 - 8.96 - 19 2.65 3.36 - 1.86 0.38 . L 0005
16-Aug-85 - 10.03 - 2 2.7 3.84 - 1.0 0.4 . L 0005
19-Sep-95 - 9.05 . 21 2.85 4.45 - 1.08 033 . L .0005
17-0ct-85 - 9.75 - 2.1 2.91 5.18 - 1.57 0.39 - L .0005
16-Nov-95 - 4.1 . 1.1 1.02 324 - 127 0.24 . L 0005
15-Dec-95 - 6.69 - 16 2.0 4.43 - 0.8 0.25 - L0005
1886 19-Jan96 B 5325 " 15 154 448 - 5.96 0.23 : {0005
22-Feb-96 - .13 - 16 1.8 44 - 1.2 0.27 . L 0005
14-Mar.86 . 5.77 - 1.4 1.75 408 - 0.96 0.24 - L .0005
22-Apr-96 . 361 - 0.95 0.92 28 - 0.8 0.23 - L 0005
17-May96 L O0.O1 414 - 1.4 1.05 297 - 078 022 - L 0005
18-Jun-96 L 0.1 6.1 - 1.4 177 297 - 0.63 0.27 . X
21-Aug96  L0.O1 8.14 - 1.6 2.48 347 - 0.84 0.25 . .
17-Sep8¢ L 0.0 572 - 13 165 3.12 - 077 0.18 - .
16-0ct-96 L 0.01 539 - 16 1.84 324 - 1.45 0.25 - .
1ENov-86 L 0.0t 538 - 13 1.53 334 - 1.28 02 L .0001 .
18-Dec-86 L 0.01 522 - 1.3 1,58 322 - 1 0.19 . L 0005
m'i'r? LG0Y 32 L 005 0.82 0.89 28 36 105 011 L 0.0001 L 0.0005
max - 10.03 005 22 33 54 532 1.86 044 - -
mean* - 5388 0.05 1.518 1872 395 4275 £.835 0.2512 - -
std - 1.848 Q 0.331 0.559 0.708 0,477 0.2_98 0.087 - -
median p 84T 005 5 T8 387 X 0.8 024 " -
* mean of values above the deb Iimit{L)of used for




Table 2: {continued). Monthly water quality analyses of samples collected in the Lower Reach of

Catamaran Brook, NB {1998 - 1996). L values are less than detection limit.

Aluminum Nickst Cadmium Mercy
Year  Sample Date .Sy ""'l‘;‘:lg‘m 4 Silica (mg/l)
{mg/) {mgi} {mg/1} {mgii)
1886 16-Nov-89  0.095 - - £ 0.001 - £0.002 63
1880 16-May-80 0.08 - - L 0.001 L0.02 L 0.002 4.9
13-Jun80  0.044 - - L 0.001 L0.02 L0.002 4.8
18-Jul-80 0.04 - - L 0.001 L0.02 L 0.002 5.5
15-Aug-80 0.18 - - L 0.001 L0.02 L 0.002 5
14-Sep-80 0.02 - - L 0.001 L0.02 L 0.002 5.3
16-Oct-80 0.18 - - L 0.001 L0.02 L 0.002 57
14-Nov-80  0.097 - - L 0.001 L0.02 L 0.002 33
18-Dec80  0.058 - - L 0.001 L0.02 L 0.002 [
1881 18-Jan91  0.067 - - L 0.001 L0.02 L 0.002 6.1
16-Feb-81 0.037 - - LO.001 L 0.02 L 0.002 6.7
21-Mar81 0084 - - L 0.001 L0.02 L 0.002 54
16-Apr-81 0,083 - - L 0.001 L0.02 L 0.002 5
13-May-91 0.12 - - L 0.001 L0.02 L 0.002 4.4
18-Jun-81 - - - - - - 4.33
16-Jul-81 - - - - L0.02 - 52
14-Aug-91 0.14 - - L 0.001 L 0.02 £ 0.002 S5
16-Sep-81 - - - - - - 45
14.0ct-94 013 - - L 0.001 - L0.002 5.7
13-Nov-81  0.072 - - £ 0.001 - L0.002 5.8
11-Dec81 0058 - - L 0.001 - L 0.002 5.8
1882 21-Jan92 0.058 - - L 0.001 L Q.02 L 0.002 6.1
16-Feb82 0.02¢ - - L 0.001 L0.02 L0.002 85
12-Mar92 0.057 - - L 0.001 L0.02 L 0.002 8.1
10-Apr82  0.067 - - L 0.001 0.02 L 0.002 4.9
19-May-82 0.07 - - L 0.001 L 0.02 £ 0.002 2.8
12-Jun92 0.082 - - L 0.001 L0.02 L 0.002 3.2
20~Jul-82  0.085 - - L 0.001 L0.02 £ 0.002 4.7
17-Aug-92 0.047 - - L 0.001 L0.02 L 0.002 5.4
18-Sep-92 0.023 - L 0.002 LO.001 L0.02 L 0.002 $
20-0ct92 0.038 - L 0.002 L 0.001 L0.02 L 0.002 5.8
14-Nov-92 0.14 - L 0.001 L0.02 L 0.002 -
10-Dec92 0053 - L 0.001 L 0.02 L 0.002 -
1993 21-Jan93 0.024 - L 0.002 L 0.001 L0.02 £ 0.002 -
16-Feb83  0.032 - L 0.002 L 0.001 L0.02 L 0.002 -
19-Mar93  0.053 - L 0.002 L 0.001 L0.02 L 0.002 -
19-Apr-93 0.12 - £ 0.002 L 0.001 L0.02 L 0.002 -
15-May-83 G.1 - L 0.002 L 0.001 L 0.02 L 0.002 -
17-Jun-83  0.064 - L 0.002 L 0.001 L0.02 L 0.002 -
20~Jul-83  0.048 - L 0.002 L 0.001 0.02 L 0.002 -
19-Aug83 0022 - L 0.002 L 0.001 L0.02 L 0.002 -
168ep-83 0.023 - L 0.002 L 0.001 L0.02 L0.002 -
268-0Oct-83 0.1 - L 0.002 L 0.001 L0.02 L 0.002 -
19-Nov-83 0.078 - L 0.002 L 0.001 L0.02 L 0.002 -
1984 01-Mar-84 0.04 - L 0.002 L 0.001 0.06 L 0.002 -
24-Mar-84  0.048 - L 0.002 L 0.001 0.21 L.0.002 -
21-Apr84 0.14 - L 0.002 LO.001 Lo02 0.002 -
19-May-84 0.088 - L 0.002 L 0.001 L0.02 L0.002 -
16~Jun-84 0.078 - L 0.002 L 0.001 L0.02 L 0.002 -
16-Jul-84 0.04 - L 0.002 L 0.001 L0.02 L 0.002 -
20-Aug84 0018 - L 0.002 L 0.001 L 0.02 L 0.002 -
16-Sep-84  0.021 - 1 0.002 L 0.001 L0.02 L 0.002 -
18-Oct84 0.013 - L0.002 L 0.001 L0.02 £ 0.002 -
19-Nov84 0.041 - L Q.002 L 0.001 L0.02 L 0.002 -
21-Dec84 0037 - L 0.002 L 0.001 L0.02 L 0.002 -
1995 21Jan86  0.086 - L 0.002 £ 0.001 L0.02 L0.002 -
18Feb985 0033 - L 0.002 L 0.001 L0.02 L 0.002 -
21-Mar-85  0.053 - L 0.002 L 0.001 L 0.02 L 0.002 -
23-Apr-85 0.14 - L 0.002 L 0.001 L 0.02 L 0.002 -
16-May-85 0.11 - L 0.002 L 0.001 L 0.02 L 0.002 -
23~Jun88 0057 - L 0.002 L 0.001 L0.02 L 0.002 -
21~Jul-86  0.023 - L 0.002 L 0.001 L0.02 L 0.002 -
16-Aug-86 0.02 - L 0.002 L 0.001 L0.02 £.0.002 -
18-Sep88  0.017 - L 0.002 £ 0.001 £0.02 L 0002 -
17-0ct-886  0.028 - L 0.002 L 0.001 £L0.02 L 0.002 -
16-Nov-86 023 - L 0.002 L 0.001 L 0.02 L 0.002 -
16-Dec85  0.057 - L 0.002 L 0.001 L 0.02 L0.002 -
1898 18-Jan86 0.083 - L 0.002 L.0.001 L0.02 L0.002 -
22-Feb-86  0.061 - L 0.002 L 0.001 L0.02 L0.002 -
14-Mar86 0.067 - L 0.002 L 0.001 L0.02 L£0.002 -
22-Aprgs 0.26 - L0.002 L0.001 L0.02 L 0.002 -
17-May-96 01 - L0.002 L 0.001 L0.02 L 0.002 -
18-Jun8& 0.056 - L 0.002 L 0.001 L 0.02 L 0.002 -
21-Aug86 0027 - L 0.002 L 0.001 L Q.02 L 0.002 -
17-Sep-96 0.13 - L 0.002 L 0.001 L0.02 L0.002 -
16-Oct-86 0.11 - L 0.002 L 0.001 L0.02 L 0.002 -
15-Nov-96 0.1 - L 0.002 L 0.001 L0.02 L 0.002 -
18-Dec86  0.072 - L 0.002 L 0.001 L 0.02 L 0.002 -
min 0012 L0.002 L0001 1002 £0.002 28
max 0.28 - - 0.21 ] 87
mean* 0.0727 - - 0.078 0002 52042
std 0.0477 - - 0.078 0 09178
median 0.061 - - .04 0002 5.3
* mean of values above the detection Hmit (L) of used for hysi
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Table 3: Monthly water quality resuit of samples collected in the Little Southwest Miramichi
River, NB (1998 - 1996). L values are less than detection iimit. Boxed alkalinity reported as total; other values in Gran units.

Apparent o Dissolved  Dissolved  Total Total Total
Colour pecific Turbid| Alkalin Calclum Organic inorganic Crganic inorganic Organic Non
Year  SampleDate p.iitive c?‘?g;/?r:fe (NTU;W (m;;ni)w PH {pH Units) m(’:‘;'}" 0 cifon  Carbon  Cabon  Carbon Furgable
Units) ) {mgnm {mg#) {mg#) (mgh) o !2“
1980 13-Jun-90 15 26.1 0.3 75 7 26 35 - - - -
18-Jul-80 5 312 0.5 105 7.4 3.4 23 21 - - -
15-Aug-90 110 206 0.7 4.2 6.3 3 144 - - - -
14-Sep-80 15 30 03 10 7.2 33 27 2 - - -
16-0¢t-90 80 26 0.6 55 6.6 29 8.1 05 - - -
14-Nov-80 45 245 06 5.1 6.8 2.4 5.4 - - - -
18-Dec-90 25 27 0.3 7 6.9 2.8 28 - - - -
1981 18~Jan-91 15 29 0.3 8.2 6.9 3 2 - - - -
15-Feb-91 20 36 04 11.3 7 39 1.8 - - - -
21-Mar-81 20 30 0.5 83 6.9 32 31 - - - -
16-Apr-81 40 22 04 5.3 6.8 23 3.9 - - - -
13-May-91 45 15 o7 05 5.3 1.4 5.3 - - - -
15-Jul-91 30 28 05 9.9 6.9 32 31 - - - -
14-Aug-91 95 27 0.7 7.7 6.6 3.2 9 - - - -
14.0ct-91 65 22 0.8 52 6.4 25 8.2 - - - -
13-Nov-91 25 25 08 7.6 6.8 2.7 33 - - - -
11-Dec-81 18 30 0.5 S.1 7 38 28 - - - -
1982 21-Jan-92 5 28 0.3 12 7.2 4.4 26 - - - -
15-Feb-92 10 34 0.3 11.3 7 38 1.6 - - - -
12-Mar-92 5 35 0.3 113 7 4.1 1.7 - - - -
10-Apr-92 15 25 0.5 8.2 6.9 2.7 29 - - - -
19-May-92 40 20 05 4.5 8.7 23 4.2 - - - -
12-Jun-92 40 28 0.3 8.6 7.1 3 0.5 - - - -
20-Jul-92 45 24 - 7.3 6.8 25 3.6 - - - -
17-Aug-82 25 28 - 8.9 74 36 28 - - - -
18-Sep-92 15 34 - 11.4 7.1 3.7 15 - - - -
20-Oct-92 30 30 - 101 7 386 38 - - - -
14-Nov-92 45 25 0.6 6.8 6.7 2.8 46 - 54 - -
10-Dec-92 20 35 0.4 111 7.1 3.8 23 - 2.8 - -
1983 21-Jan-93 15 39 0.2 133 7.2 43 2 - - - -
16-Feb-83 10 39 03 134 72 4.8 14 - 2 - -
19-Mar-93 15 38 0.4 13 74 4.1 11 - - - -
19-Apr-93 80 18 07 33 8.4 18 47 - - - -
15-May-93 115 21 12 4.6 6.6 22 6.1 - - - -
17-Jun-93 25 21 0.4 57 6.8 23 35 - - - -
20-Jul-93 25 26.7 0.3 8.8 73 3 28 - - - -
18-Aug-93 35 28 03 112 7.2 3.9 2.6 - - - -
16-Sep-93 30 305 0.3 111 7.3 35 33 - - 3 -
1994 25-Jan-94 15 33 03 103 8.8 37 - - 27 3.1 -
01-Mar-94 20 39 05 106 7 38 - - 34 26 -
24.-Mar-94 20 33 0.3 9.6 74 37 - - 2.8 3 -
21-Apr-84 30 17.4 15 3.1 6.3 1.9 - - 6.8 15 -
19-May-94 35 17 04 36 8.5 1.74 - - 58 1.1 -
16-Jun-84 40 21 03 5.6 6.8 2.32 - - 7 16 -
15-~Jui-84 20 28 0.3 8.9 7 3.12 - - 35 26 -
20-Aug-94 15 34 0.2 1.7 7.3 37 - - 21 32 -
16-Sep-94 10 35 0.3 128 7.3 39 - - 2.4 33 -
18-Oct-94 10 36 0.2 122 7.3 4 - - 2.2 33 -
19-Nov-84 30 33 0.7 9.7 7 37 - - 5.4 2.4 -
21-Dec-94 10 38 0.4 11.8 7 427 - - 2.5 3.2 -
1985 21-Jan-85 35 3 0.7 9.2 6.5 37 - - 7.1 22 -
19-Feb-85 10 45 05 128 6.7 42 - - 27 35 -
23-Mar-95 20 30 03 8.4 6.8 33 - - 47 25 -
23-Apr-85 45 21 0.6 42 6.4 2.08 - - - 1.3 7.8
16-May-96 45 17 0.5 33 6.4 1.8 - - - 1.1 56
23-Jun-95 20 28 0.3 8.4 7.4 3 - - - 28 37
21-Jul-9§ 15 34 03 1.3 7.2 3.88 - - - 3.4 2.6
15-Aug-96 10 34 0.3 127 7.2 3.9 - - - 37 28
19-Sep-95 15 36 0.2 133 7.3 427 - - - 37 22
17-0ct-85 20 38 0.3 127 7.3 4.21 - - - 3.4 38
16-Nov-98 80 232 12 6.1 6.5 276 - - - 1.3 128
15-Dec-85 25 324 0.15 8.9 6.9 3.44 - - - 2.8 4.1
1896 19-Jan-96 20 35 02 9.8 6.9 3.8 - - - 2.8 4.4
22-Feb-86 20 28 0.2 7.8 6.9 3.02 - - - 21 2.4
14-Mar-96 20 28 0.2 7.7 6.9 2.98 - - - 21 24
22-Apr-96 50 20 1.5 48 6.4 243 - - - 12 83
17-May-96 65 18.8 0.2 4.3 8.5 2 - - - 0.9 4.7
18-Jun-96 25 268 0.3 76 6.9 2.87 - - - 25 43
21-Aug-96 20 31.7 0.1 105 71 354 - - - 27 35
17-Sep-96 65 298 01 9 71 3.73 - - - 1.9 83
168-Oct-86 50 327 0.2 85 72 3.74 - - - 241 72
15-Nov-86 70 26.3 0.2 54 6.9 2.99 - - - 08 9.1
18-Dec-96 50 33 0.2 7.4 7.4 2.91 - - - 1.5 3.6
min 5 15.0 0.1 0.5 53 1.4 0.5 0.5 2 08 2.2
max 115 450 1.5 134 7.4 48 144 2.1 74 37 128
mean” 32 288 0.43 8.54 6.89 3.207 3.72 1.53 3.96 2.39 5.08
std 24 6.3 0.28 3 0.34 0.747 2.58 0.73 1.76 0.85 2.71
median 25 29.0 0.3 89 6.9 3.2 3 2 3.1 2.55 4.2
* mean of values above the detection limit (L.} of instrument used for analysis.
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Table 3: Monthly water quality result of samples collected in the Little Southwest Miramichi

River, NB (1998 - 1996}. L values are less than detection limit.

Nitrogen

Ni en Manganese Manganese tron iron lron
Ve samplevas DSOS iy | Mewogen  Phosphorous gl Eireciay b Exiractable Exiraciable  Extractabl
(mgn) Nitrate (mg/l) {mg/l) (mg/t) {mg/i} {mgA) {mg/l) {mg/l) {mgn)
1990 13.Jun-80 L 0.01 - 0.1 5.005 L Q.01 - 0.07 - - L 0.002 L 0.01
18-Jui-90 L OOt - 0.11 0.005 L0.01 - 0.05 - - L 0.002 L0.01
15-Aug-80 0.04 - 0.24 0.01 0.01 - 0.22 - - L 0.002 L 0.01
14-Sep80 LOOY - 0.07 0.003 L0.01 - - 0.04 - L 0.002 LO.O1
16-Oct-80 0.06 - 022 0.008 L0.01 - 017 - - L0.002 1 0.0t
14-Nov-80 0.07 0.11 0.2 0.002 L 0.01 - 0.08 - - L 0.002 L 0.01
18-Dec-80 0.17 0.16 0.21 0.008 L 0.01 - 0.06 - - L 0.002 0.01
1991 18-Jan-81 02 0.18 024 0.002 1001 - 0.0 - - L 0.002 L0.01
16-Feb-81 o.21 0.2 0.3 0.003 L 0.01 - - 0.053 - L 0.002 L 0.01
21-Mar-21 0.2t 0.19 0.26 0.002 L 0.0t - 0.08 - - L 0.002 L 0.01
16-Apr81 0.15 0.16 0.24 0.007 L0.01 - 0.08 - - 0.003 L0.01
13-May-91 - 0.06 0.14 0.008 L 0.01 - 0.08 - - L 0.002 L 0.01
16-Jul-91 - 0.02 0.14 L 0.001 - - - - - - -
14-Aug-91 - 0.08 0.26 0.014 .01 - 0.19 - - L 0.002 L 0.01
14.0Oct-91 - 0.06 023 0.005 0.0 - 0.18 - - L 0.002 L 0.01
13-Nov-81 - 0.08 0.16 05 L0.01 - 0.05 - - L 0.002 L0.01
11-Dec-81 - 0.18 0.23 0.001 0.01 - .08 - - L 0.002 L 0.01
1992 21-Jan-52 - 0.19 0.29 0.001 L0.01 - 0.06 - - L0.002 L0.01
15-Feb-82 - 0.2 0.23 0.001 LO.O - 0.06 - - L 0.002 Lo
12-Mar.92 - 02 0.25 0.001 LO.01 - 0.05 - - L 0.002 L0.01
10-Apr-92 - 0.14 0.21 0.006 Lo.01 - 0.07 - - L0.002 £ 0.01
19-May-82 - 0.06 - 0.009 0.01 - 0.05 - - L0.002 L0.01
12-Jun-82 - 0.01 - 0.004 L0.01 - - 0.059 - L 0.002 L 0.01
20-Jui-92 - 0.04 013 0.008 1. 0.01 - 6.1 - - L 0.002 L 0.01
17-Aug-92 - 0.01 0.1 0.003 L 0.01 - 0.07 - - L 0.002 L0.01
18-Sep-92 - 0.04 0.07 0.005 L 0.01 - 0.05 - - L 0.002 L0.01
20-Oct-92 - 0.04 0.15 0.002 L 0.0t - 0.07 - - L 0.002 Lo
14-Nov-82 - 0.13 - 0.006 L0.01 - o - - L 0.002 LO.01
10-Dec-82 - 0.18 0.21 0.055 0.01 - 0.09 - - L 0.002 L 0.01
1893 21-Jan-93 - 0.23 0.22 0.002 L 0.01 - 0.06 - - £ 0.002 L 0.01
16-Feb-93 - 0.23 0.23 0.005 LO.O1 - - 0.029 - L 0.002 L 0.01
19-Mar-83 - 023 0.22 0.007 L0.01 - 0.09 - - L0.002 L0.01
18-Apr-83 - 0.09 0.23 0.019 Lot - 0.11 - - 1 0.002 L 0.0t
16-May-93 - 0.06 0.13 0.006 Lo - 0.08 - - L 0.002 L0.01
17-Jun-83 - 0.04 0.14 0.005 L0.01 - 007 - - £ 0.002 L 0.01
20-Jul-83 - 001 0.1 £.005 002 - - 0.051 - L 0.002 L 0.0t
19-Aug-93 - 0.05 0.12 0.019 L 0.01 - 0.09 - - 1 0.002 L 0.0t
16-Sep-83 - L 0.02 0.11 0.002 L 0.01 - 0.05 - - L 0.002 L 0.01
1994 25-Jan-84 - 0.21 02 0.002 L0.01 - 0.05 - - £0.002 L 0.01
01-Mar-94 - 0.45 0.47 0.002 . 0.0t - 0.07 - - 0.002 0.01
24-Mar-94 - 0.18 0.22 0.002 L 0.01 - 0.04 - - 0.002 1.0.01
21-Apr-34 - 0.09 0.18 0.023 0.02 - a2t - - L 0.002 L 0.01
19-May-94 - 0.05 0.15 0.008 L 0.01 - 007 - - L 0.002 L0.01
16-Jun-84 - .02 Q.08 0.006 L0.01 - 0.07 - - L 0.002 L0.01
15-Jul-94 - 0.02 0.11 0.004 L0.01 - 0.06 - - L 0.002 L 0.01
20-Aug-84 - L 0.02 0.08 0.004 L 0.01 - - 0.035 - L 0.002 L0.01
16-Sep-94 - L0.02 0.06 0.003 L 0.01 - - 0.03 - L. 0.002 L 0.01
18-Oct-84 - 0.03 0.08 0.002 L 0.01 - - 0.033 - L 0.002 L0.01
19-Nov-94 - 0.14 0.18 0.005 L 0.01 - 0.05 - - £ 0.002 L0.01
21-Dec-84 - 0.22 0.28 0.002 L0.01 - - 0.048 - L 0.002 L0.01
1986 21-Jan-96 - 0.33 0.45 0.009 0.01 - 0.12 - - 1L 0.002 L0Ot
19-Feb-86 - 0.28 0.8 0.022 0.02 - 0.16 - - 0.002 0.02
23-Mar-85 - 0.18 0.21 0.004 L 0.01 - 0.07 - - L 0.002 L0.01
23-Apr-85 - 0.13 0.21 0.013 0.02 - 0.14 - - L 0.002 L 0.01
16-May-88 - 0.11 0.11 0.007 LO.01 - 0.07 - - 1L.0.002 L 0.01
23Jun-8§ - 0.03 0.1 0.004 L0.01 - 0.0 - - L 0.002 L 0.01
21-Jul-88 - 0.03 0.13 0.005 L0.01 - - 0.038 - L 0.002 L0.01
15-Aug-96 - L0.02 01 0.004 L0.01 - - 0.032 - L 0.002 L0.01
19-Sep-86 - L0.02 0.05 0.003 L 0.01 - - 0.032 - L 0.002 L0.01
17-Oct-86 - 0.03 0.06 0.004 L 0.01 - 0.05 - - L 0.002 L0.01
16-Nov-85 - 0.112 02 0.014 0.02 - 0.23 - - L 0.002 LO01
1§-Dec-95 - 0.243 0.26 0.003 L 0.01 - 0.05 - - L 0.002 L 001
1996 18-~Jan-96 - 0.253 0.32 0.005 L 0.01 - 0.05 - - £ 0.002 L 0.01
22-Feb-96 - 017 0.22 0.001 L 0.01 - - 0.037 - L 0.002 L 0.01
14-Mar-86 - 0.19 0.24 0.002 Lo.01 - - 0.035 - L 0.002 L0.01
22-Apr-86 - 0.1 0.19 0.07 0.06 - 0.41 - - 1. 0.002 L0.01
17-May-96 - 0.04 0.09 0.006 - L 0.01 0.1 - - L 0.002 -
18-Jun-8¢ - L0.02 0.06 0.006 - LO.Ot - - 0.07 1L 0.002 -
21-Aug-96 - 0.04 0.14 0.0054 - L 0.01 - - 0.04 L 0.002 -
17-Sep-96 - 0.04 0.16 0.0082 - L0.01 - - 0.13 L 0.002 -
16-Oct-88 - 0.07 015 0.0089 - L 0.01 - - 0.12 L 0.002 -
15-Nov-86 - 0.21 028 0.0067 - L 0.0t - - 0.12 L 0.002 -
18-Dec-96 - 0.16 0.24 0.0084 - L 0.01 - - 0.06 L 0‘00_2 -~
min L 0.01 L 0.02 0.05 £ 0.001 L 001 L 0.01 0.04 0.029 0.04 L 0.002 L0.01
max 0.21 0.45 08 0.05 0.06 - 0.41 0.058 0.13 0.003 0.02
mean” 0.139 0.126 0.191 0.01438 0.018 0.084 0.0394 009 0.0023 0.013
stg 0.067 0.09 0.111 0.058§7 0.013 $.065 0.0091 0.03_5 0.0004 0.005
median 0.16 0.111 0.195 0.005 .01 0.07 0.036 0.095 0,002 0.01

“ mean of values above the detection limit (L} of instrument used for analysis,
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Table 3: Monthiy water quality result of samples collected in the Little Southwest Miramichi
River, NB (1998 - 1986}. L values are less than detection jimit.

Cal F Sodi i Suinhate Sulnh C ] ?
vear ple Date E dnre  flouride S Magnes P oaphat 5 »  PORSSUM ) cenic Total Arsenic Total
(mg/) {mg) (mgm {mgn) (mg) {mah) {mg/) (maf) {mgn) (mgll) {mg/)
1990 13-Jun-90 - 26 0.07 15 0.45 73 306 0.6 0.36 . -
18Jul-80 - 34 0.09 1.9 19 2 273 0.65 044  L0.0005 .
15-Aug 90 - 3 0.06 1 0.46 4 415 L05 0.26 X .
14.Sep90 - 33 0.08 17 058 28 26 07 0.37 . -
16-0ct90 - 29 0.06 1.4 0.54 3.4 39 1 0.44 . -
14-Nov-80 - 24 0.06 1.4 0.45 32 37 12 028 : -
18-Dec90 - 2.8 0.07 1.6 0.5 32 2.9 0.7 037 . .
1881 18Jand1 - 3 0.07 17 054 EX] 28 08 539 N N
15.Feb-91 - 39 0.00 2.1 068 32 3 09 055 - i
21-Mar91 - 32 0.06 16 0.58 32 35 0.63 034 - .
16.Apr-81 - 23 L0.05 12 04 32 3 05 0.32 . .
13-May91 - 1.4 0.05 09 0.23 24 . L05 039 . :
15Jul8t - 32 0.08 18 051 27 - 05 035 . .
14-Auge1 - 32 0.07 15 0.6 31 . 05 033 . -
14.0ct91 - 25 0.0 13 0.47 29 . 0.8 037 . .
13-Nov-81 . 27 0.07 1.9 05 3 . 07 0.58 . .
11-Dec91 - 36 0.07 1.9 0.66 35 - LD5 0.48 - .
1992 2iJan92 - 44 0.08 21 0.78 37 - 7 0.48 : -
15.Feb-92 - 38 0.08 2 064 32 : 17 0.44 . .
12-Mar92 - 41 0.08 19 0.66 25 . 24 0.46 - .
10-Apr92 - 27 0.06 1.4 0.48 29 - 1 030 . i
19-May82 - 23 L0.05 1.2 0.3 25 . 07 0.49 - ;
12-Jun92 - 3 0.07 1.7 0.45 26 - 06 0.42 . -
20-Jul92 - 25 - 17 0.46 25 . LOS 035 . .
17-Aug92 - 36 . 17 05 2.8 - 05 037 . .
18-Sep92 - 37 0.08 19 06 28 . 0.64 0.41 L 0.0005 -
200ct92 - 36 0.07 1.9 062 28 o 0.7 048  L0.0005 .
14Novs2 - 28 - 15 052 3 . 1 0.41 X )
10-Dec92 - 3.8 : 1.9 0.81 37 - 0.9 0.51 . .
1993 21-Jan®3 - 43 ‘ 53 0.74 35 - 08 053 L0.0005 :
16-Feb93 - 48 . 2.1 0.79 36 . 0.92 05 L 0.0005 .
19-Mar93 - 41 . 2.1 073 32 - 0.8 049  L0.0005 -
19-Apr93 - 18 . 097 037 24 . 0.8 059  L0.0005 .
15.May-93 - 22 . 1.4 0.38 26 . 05 042  L0.0005 -
17-Jun93 - 23 . 1.4 0.39 27 . 05 034  L0000S .
20-Jul83 - 3 . 1.7 052 26 . 06 043  LO.0005 :
19-Aug83 - 38 . 2 0.48 27 - 05 046  L0.0005 .
16-5ep93 - 35 - 1.9 064 26 - 07 039 L0.000S -
1994 26Janed - 37 . 19 06 32 - 0.8 641 £ 0.0005 -
01-Mar84 - 39 . 31 06 3.1 . 27 0.68 0.0026 .
24.Mar94 - 37 . 17 06 2.9 . 06 039 L0.0005 -
21-Apro4 - 19 . 0.84 0.36 23 - 07 037  L0.000S -
19.May-84 - 174 . 0.92 03 25 . 0.6 034  L0.0005 .
16-Jungs - 232 . 13 0.42 24 . 08 036  LO000S }
15-Jul84 - 312 - 17 05 24 . LOS5 039  L0O.0005 .
20-Aug94 - 37 - 2 057 25 . 0.79 047 L0005 .
16-Sep94 - 39 - 2 084 27 . 0.69 045 100005 -
18-0ct84 - 4 . 21 057 3 : 087 045  LO.OO0OS .
19-Nov-84 - 37 . 18 0.63 31 . 0.8 0.4t  LD.O00S -
21-Dec84 - 427 : 2 072 2.2 - 0.8 044  L0O.000S .
1995 24<Jand6 - 37 - 77 058 36 N 08 0.47 L 0.0005 :
19.Feb-95 - 42 . 25 07 3 - 18 083 L0005 .
23-Mar85 - 33 . 16 058 29 . 0.33 034  L0.0005 -
23-Apr98 - 2.08 - 1 039 2.48 . 038 033 100005 .
16-May85 - 1.8 . 099 0.3 234 . LDS .31 L 0.0005 .
23-Jun9s - 3 - 17 0.48 23 . 0.63 0.4 L 0.0005 .
21Jul 95 - 3.88 . 21 06 266 . 0.68 051 L 0.0005 :
15-Aug 95 - 391 : 22 063 266 . 0.78 053 L0.0005 .
19-Sep 95 - 427 . 22 0.656 295 . 0.7 048  LOO0OS .
17.0ct85 - 421 . 2.1 0.689 3.04 . 1.8 051 L 0.0005 ;
16-Nov-8§6 - 276 . 12 0.496 266 . 1 042  LO.000S .
15-Dec-96 - 3.44 - 19 0.614 202 - 5.11 048  L0.00OS -
1556 19Jan98 - 38 - 17 0.638 326 - 0.78 038 L 0.0005 -
22.Feb86 - 3.02 . 17 053 32 R 0.78 041  L0.0005 ]
14-Mar96 - 298 . 16 055 3.04 . 075 0.4 L 0.0005 .
22-Apr96 - 2.43 : 098 0.41 226 . 0.67 034  L0.000S .
17-May-96 L 001 2 - 11 0.34 228 . 0.72 038  L0.0005 .
18-Jun96 L 0.0 287 . 18 0.49 242 . 0.66 0.45 X .
21-Aug-86 LOO1 354 . 18 059 2.44 : 068 0.37 . -
17-Sep-96 L0.01 373 . 1.6 0.61 231 . 07 0.35 . .
16-0ct88 L 0.01 374 . 18 062 237 - 096 0.41 . §
16-Nov-86 L 0.01 2.99 . 1.4 05 236 . 09 0.43 - L 0001
13-Dec 98 L 0.0 291 - 15 051 232 - 074 033 L0.0005 R
N T0.07 T4 005 054 0.23 3 P T05 02 L0000 Loo0T
max . 48 0.0 3.1 19 4 415 511 0.83 0.0026 .
mean* . 3.207 0071 167 0.561 2,808 3.222 0.887 0425 00026
std . 0.747 0.01 0.41 0.199 0.43 0.485 0.648 0.089 0_
Tedian - kW] B0.007 77 058 58 3 D.74 041 50058

~ mean of values above the detection limit (L} of instrument used for analysis.
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Table 3: Monthly water quality result of samples collected in the Little Southwest
Miramichi River, NB (1998 - 1996). L values are less than detection limit.

" Aluminum Nickel Cadmium Mercury Lead
Year Sample Data b Extr ble E b E: bie Silica (mg/l)
Bdract(ma) “mgm  (mam  (mgh  (mgM)  (mgA)
1980 13-Jun80 0.072 - - L 0.001 - 0.004 6.6
18-Jul-80  0.05 - - L 0.001 - L 0.002 72
15-Aug-80 029 - - L 0.001 - £ 0.002 67
14-Sep-80  0.032 - - L 0.001 - L 0.002 78
16-Oct-80 02 - - L 0.001 L 002 £ 0.002 7.1
14-Nov-80 o1 - - L 0.001 Lo.02 L 0.002 7.4
18DecH0  0.064 - - L 0.001 £ 0.02 L 0.002 79
1991 18-Jan-81  0.052 - - L 0.001 L0.02 L 0.002 93
15-Feb-91 0.037 - - L 0.001 L0.02 L 0.002 10.7
21-Mar-91  0.073 - - L 0.001 Lo.02 L 0.002 8.1
16-Apr-91 0.11 - - L 0.001 L0.02 L 0.002 6.45
13-May-91 0.14 - - L 0.001 L0.02 L 0.002 S
16-Jul-81 - - - - L0.02 - 74
14-Aug-91 0.16 - - £ 0.001 L0O2 L 0.002 6.8
14-Oct-91 0.18 - - L 0.001 - L 0.002 76
13-Nov-91  0.068 - - 1.0.001 - 1. 0.002 81
11-Dec-81  0.055 - - L 0.001 - L 0.002 89
19892 21-Jan-82 0.052 - - L 0.001 L 0.02 L 0.002 111
15-Feb-92 0.038 - - L 0.001 L0.02 L 0.002 103
12-Mar-82 003 - - L0.001 L0.02 1.0.002 10.1
10-Apr-82 0.072 - - L 0.001 0.02 L 0.002 477
19-May-92 0.082 - - L 0.001 Lo02 1. 0.002 33
12-Jun-92 0.058 - - L 0.001 L0.02 L 0.002 5
20-Jul-82 0087 - - L 0.001 1002 L 0.002 68
17-Aug-92 0.048 - - L 0.001 L0.02 L 0.002 77
18-Sep-82 0025 - L 0.002 L. 0.001 £ 002 £ 0.002 72
20-Oct92 0082 - L 0.002 L 0.001 L0.02 L 0.002 8.1
14-Nov-82 014 - - L 0.001 1 0.02 1. 0.002 -
10-Dec82 009 - - L 0.001 L0.02 L 0.002 -
1993 21-Jan93 0033 - L 0.002 L 0.001 L 0.02 L 0.002 -
16-Feb-93 0.025 - L 0.002 L 0.001 L0.02 L 0.002 -
19-Mar93 0053 - L 0.002 L 0.001 L0.02 £ 0.002 -
19-Apr-93 011 - L0.002 L0.001 L0.02 L 0.002 -
15-May-83 013 - £ 0.002 L 0.001 L 002 L 0.002 -
17-Jun83 0.085 - L 0.002 L 0.001 L0.02 1.0.002 -
20-Jul-83 0.059 - 1. 0.002 L 0.001 L 0.02 L 0.002 -
19-Aug-83 0.033 - L 0.002 1. 0.001 L0.02 1.0.002 -
16-Sep-93  0.046 - L 0.002 L 0.001 L0.02 L 0.002 -
1984 25-Jan-84  0.052 - L 0.002 L 0.001 L 0.02 1 0.002 -
01-Mar84 0.057 - L. 0.002 L 0.001 L0.02 0.003 -
24-Mar-94 0054 - £ 0.002 L 0.001 026 L 0.002 -
21-Apr-84 019 - £ 0.002 L 0.001 L0.02 L 0.002 -
19-May-84 0.1t - L 0.002 L 0.001 L 0.02 L 0.002 -
i6-jun-84 011 - £ 0.002 L 0.001 L0.02 L 0.002 -
15-Jui-94 0.056 - L 0.002 L 0.001 £ 002 £ 0.002 -
20-Aug-84 0.018 - L 0.002 L0001 L0.02 L 0.002 -
16-Sep-84 0.022 - L 0.002 L 0.001 L0.02 1.0.002 -
18-Oct-84 0.0189 - L 0.002 L. 0.001 L 0.02 L 0.002 -
19-Nov-94  0.062 - 1.0.002 L 0.001 L0.02 L 0.002 -
21Dec-84 0.04 - L0.002 L 0.004 L0.02 L 0.002 -
1985 21-Jan-8§ 013 < £ 0.002 L 0.001 L0.02 L 0.002 -
18-Feb-96 0.1 - L0.002 L 0.001 Lo.02 L 0.002 -
23.-Mar-86 0.082 - L 0.002 L 0.001 L0.02 L 0.002 -
23-Apr-86 0.18 - L 0.002 L 0.001 L 0.02 L 0.002 -
16-May-86 013 - L 0.002 L 0.001 Lo.02 L. 0.002 -
23-Jun-88 0.046 - L 0.002 L 0.001 L 002 L 0.002 -
24-Jul88 0031 - L 0.002 L 0.001 L002 L 0.002 -
15-Aug-98  0.021 - L 0.002 L 0.001 L 0.02 L 0.002 -
19-Sep-88 0.015 - L 0.002 L oo L 002 L0.002 -
17-0ct-98  0.022 - L 0.002 L 0.001 L0.02 L 0.002 -
16-Nov88 031 - 1.0.002 L 0.0 L0.02 L 0.002 -
15-Dec-86  0.066 - L 0.002 L 0.001 L0.02 L 0.002 -
1986 18-Jan98 0.058 - L 0.002 L 0.001 L 002 L 0.002 -
22.Feb-86¢ 0.057 - L 0.002 L 0.001 L0.02 £ 0.002 -
14-Mar-96 0054 - L0.002 1. 0.001 L 0.02 L 0.002 -
22-Apr8€¢ 025 - L 0.002 L 0.001 Lo02 . 0.002 -
17-May-86 0.15 - L 0.002 L. 0.001 L0.02 L 0.002 -
18-Jun86 0.057 - L 0.002 L 0.001 L0.02 £ 0.002 -
21-Aug-9¢ 0.042 - L 0.002 L 0.001 L0.02 L 0.002 -
17-Sep-96  0.13 - L.0.002 L 0.001 L0.02 L 0.002 -
16-Oct-86 011 - L0.002 L 0.001 Lo.o2 L 0.002 -
16-Nov-86 - 025 .. 0.002 L. 0.001 L0.02 L0.002 -
18-Dec-86  0.071 - L 0.002 L 0.001 L 0.02 L 0.002 -
min 0.015 0.25 L 0.002 L 0.001 10.02 L 0.002 33
max 0.31 - - - 026 0.004 11.1
mean* 0.0838 - - 0.14 0.004 7.516
std 0.0612 - - G.12 0 1.785
‘median 0067 - - - 014 0.004 72

* mean of vaiues abovs the d

t used for

tion fimit (L) of
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Figure 1. Water quality monitoring sites located in the Catamaran Brook Watershed.
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Figure 2. Mean daily Catamaran Brook discharge (cms) measured in Middle Reach and discharge
at time of water sample colection for 1990 to 1996.

81



19

140 2

Middle Reach :
0 L Pre- impact Impact phase
@ - 1.5
9 100 |- 1994 1995
2 1990 1993
B 1991 1992 1996
[+]
[$]
- -1 1
[
[\
5
8
Q
(&)
- 0.5
J-
‘f
I’I oo
¢
[
a IRERA NI R RN I RIS EERRERNERENEENE] AR R AR RN RN AN A R RN NN AR E RN RN RN NN AR RN R RN RN 0
140 2
Lower Reach 1993
120 -~ 1
1996 |
|
o 4 J—
g 100 1991 " 1.5
s "
3 ? 1994 1995 o
g e - 1080 1992 N
t
) :r .
2 ;
& 60 - '
5 1989 ' ‘
5 3
O 40 - O 3
f 2 0 - 05
! !
? Sy T
20 b= 1 -
) v ——
0 ISR RRERAREN] HIHHIIIHHHHH]{! IR R AR AR R RN A R AN R RN RN RN AN RN 0
140 2
LSW
120 b~
[~}
Q@
8 i — 1.5
g 100 — y 1
S ; s
5 1990 i ] 1696
2 80 K p
o ¥ ’: ﬁ
Q ' :| i — 4
2 . " !
& 60 (— . ' ;
5 1993 | b
3 i 1994 ¢
[<] lc
(o] 40 — !
4 — 0.5
20 |~ / -
1989 e
0 NSRRI BN R A AR R R RN R IR R R AR AR RN RN AN RN AR N AN R AN R RN AR F R RN I R N R NS EE NN EN NN R NN 0

N FAJAOD JMMUJSN FAJAOD JMMJSN FAJAOD JMMJ SN FAJAOD
D JMMJ SN FAJAOD JMMJSN FAJAOD JMMJ SN FAJAOD JMMUJSEN

Month

-© Apparent Colour (Rel. Units) # Specific Conductance (usie/fcm) - - Turbidity {NTU)

Figure 3. (1989 - 1996) Monthly results of physical water quality parameters measured in the
Middle, Lower Reaches of Catamaran Brook and the Little Southwest Miramichi River, N.B.
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Figure 4. (1989 - 1996) Monthly results of Alkalinity, pH and Calcium water quality
parameters measured in the Middle, Lower Reaches of Catamaran Brook and the Little
Southwest Miramichi River, N.B.
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Figure 7. (1989 - 1996) Monthly results of phophorus concentrations as a water quality
parameters measured in the Middle, Lower Reaches of Catamaran Brook and the Little
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Figure 9. (1989 - 1996) Monthly results of major ions concentrations as a water quality
parameters measured in the Middle, Lower Reaches of Catamaran Brook and the Little
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Figure 10. (1989 - 1996) Monthly results of heavy metal concentrations as a water quality
parameters measured in the Middle, Lower Reaches of Catamaran Brook and the Little
Southwest Miramichi River, N.B.
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Analytic Methods Manual 1979 Inland Water Directorate, Water Quality Branch,
Ofttawa, Canada, August 1979

PART 1- PHYSICAL PARAMETERS IN WATER

PART 2-CONTINIUED

Parameter

Method

Parameter

Method

Colour

Conductance. specific
Residue

Turbidity

Visual Comparison

Wheatstone bridge, conductance cell
Gravimetric

Turbidimetric

PART 2-INORGANIC CONSTITUENTS IN WATER

Parameter

Mathod

Acidity

Alkalinity

Aluminum

Antimony
Arsenic

Barium
Beryflium
Boron

Cadmium

Calcium

Chiloride
Chromium
Cobait
Copper
Cyanide

Fluoride
Hardness, total

jodine
lron

Lead
Lithium
Magnesium
Manganese

Mercury
Metals:General
Molybdenum
Nickel

Nitrogen, ammonia

Electrometric titration

to pH4.5and pH 8.3
Electrometric titration
phenolphthalein alkalinity

total alkalinity
Colorimetric-ferron

Atornic absorption

Atomic absorption
Colorimetric-sitver diethyidithio-
carbamate

Flameless atomic absorption
Atomic absorption

Atomic absorption
Colorimetric-curcumin
Automated carminie acid
Automated fluorometric
Atomic absorption

EDTA titration

Atomic absorption
Automated-thiocyanate
Atomic absorption

Atornic absorption

Atornic absorption
Colorimetric pyridine-pyrazolone
Automated pyridine-pyrazolone
Specific ion electrode

EDTA titration Caiculation from
calcium and magnesium data
Colorimetric-ceric

Atomic absorption

Automated TPTZ

Atomic absorption

Atomic absorption

Atomic absorption

Atornic absorption

Spot test

Cold vapour atomic absorption
Atornic absorption

Atomic absorption

Atomic absorption

Automated o-iolidine

Nitrogen, nitrate+nitrite
pH

Oxygen, dissolved
Phosphorus, inorganic
Phosphorus, orthophosphate
Phosphorus, total
Phosphorus, all forms
Potassium

Selenium

Silica, reactive

Silver

Sodium

Strontium

Sulphate

Vanadium
Zinc

Automated cadmium reduction
Electrometric

Winkler titration-azide modification
Colorimetric-stannous chioride
Colorimetric-stannous chioride
Colorimetric-stannous chioride
Colorimetric-ascorbic acid
Automated flame photometric
Flameless atomic absorption
Automated heteropoly biue/ANSA
Atomic absorption

Automated flame photometric
Atomic absorption
Titrimetric-barium chioride
Automated methyithymol biue
Atomic absorption

Atomic absorption

PART 3- ORGANIC CONSTITUENT IN WATER

Parameter Method
Carbon, total and organic Carbon analyzer-IR
Carbon, orgainc particulate CHN Anayzer
Carbamate pesticides.

N-methyl Gas chromatographic
Chiorophyil Spectrophotometric
Fecal sterols Gas chromatographic
MCPA and MCPB Gas chromatographic
Nitrilotriacetic acid (NTA) Polargraphic

Gas chromatographic
Nitrogen, organic Automated ultraviclet digestion
Nitrogen, organic-particulate CHN Analyzer

Nitrogen, total Kjeldahi and
organic
Oxygen, consumed

Steam distillation

Potassium permanganate digestion

Oxygen demand, biochemical {(BOD| Five-day BOD

Oxygen demand, chemical ({COD) Dichromate digestion

Oil and grease Gravimetric

Organochiorinated pesticides Gas Chromatographic XAD resin

and PCB's extraction and HPLC clean-up

QOrganophosphorus pesticides Gas Chromatographic-Method A
Gas Chromatographic-Method B

Pentachiorophenacl Gas chromatographic

Phenolics Automated 4-aminoantipyrine

Phenoxy acid herbicides Gas Chromatographic
Detivatiozation with
BCI3/2chloroethanoi

Sugar Automated phenol/hydrazine sulphate






