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f Nashwaak River Watershed :
EAMW : Specific Land Cover / Use Assessment
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Specific Land Use / Land Cover assessment of the Nashwaak River Watershed
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©_* Nashwaak River Watershed -
~General Land Cover [ Use Assessment
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General Land Use / Land Cover assessment of the Nashwaak River Watershed
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‘Nashwaak River Watershed!
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Nashwaak River Watershed and its tributaries
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Nashwaak River Watershed
. Shaded Relief .
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Map showing the shaded relief and topography of the Nashwaak Watershed.
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Nashwank River Watershed
Ecological Land Classification

Ecnlogical Land Classification
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Map of the Eco-Regions of the Nashwaak River Watershed
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Soils Classification of the Nashwaak River Watershed
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CLIMATE DATA

Fredericton
DATE 1 2 3 4 5 6 7 8 9 160 11 12 13 4 15 16 17 18 19 20 21 22 23 24 25 2 27T 2® 29 30 31
Monthly Ave Temps
Total Precip
Aupust 1999 MAX 25.0 /7 251 244 250 265 267 237 175 179 225 243 177 261 231 192 261 285 254 243 256 21.2 233 27.5 307 318 312 300 276 23.8 22.1 264
MIN 129 194 109 72 90 155 148 150 IL7 138 65 60 102 147 190 162 14.1 134 162 145 78 116 122 137 124 146 152 156 186 182 6.1 47
PCPN 454 08 GO 00 00 13 08 08 229 1.8 00 05 10.0 04 02t 03 00 48 00 00t 00 00 00 00 00 00 10 00 00 00
September 1999 | MAX 237 29.1 320 332 299 304 286 27.7 257 26.1 259 251 239 263 246 240 169 200 19.2 211 214 236 159 167 252 156 195 212 229 184 21.1
MIN 116 53 76 145 166 151 169 192 200 195 192 213 82 63 58 165 159 142 117 24 44 100 144 136 86 121 34 29 44 92 91
PCPN 2712 0000 00 00 00 00 00 00 10 33 10 00 00t 34 705 100 00 00 0.0 4291049 1761 10.1 00 00 00 00 64
October 1999 [MAX 123 186 168 164 62 103 115 B84 97 166 167 [52 112 155 159 99 [4.9 204 100 60 90 1092 106 155 115 53 132 92 63 119 104 169
MIN 16 41 36 64 13 16 42 23 -28 47 19 98 25 -26 118 01 -23 122 63 -6 46 48 -14 62 23 48 04 77 28 50 1.3
PCPN 577 0.0 0.5 113 00 02 20 57 00 00 03 95 00 00 130 62 00 36 001t 50 00 00 00 00 09 00 00 04
November 1999 |MAX 87 133 175 208 92 108 125 47 29 19 54 11 06 50 82 80 24 12 19 89 170 127 138 159 143 144 116 156 172 390 02
MIN -0.2 37 29 125 38 07 42 38 21 93 01 61-108 41 28 53 13 -13 77 92 06 101 61 82 26 65 2.8 38 -14 34 60
PCPN 1152 00 00 298 00 1.0 60 00 03 17 00 23 156 204 10 04t t 00 359 12 905 00 12 00 47 292 060t 0.0
October 2000 [MAX 134 219 206 214 182 138 87 96 124 62 62 92 167 208 170 159 91 86 112 98 146 210 106 103 17.3 156 206 169 103 50 81 66
MIN 22 44 44 66 52 22 57 T4 57 20 36 12 12 26 01 92 69 .75 21 86 40 42 40 -T1 -18 LS 01 1 57 04 19 36
PCPN 898 00 060 00 00 74 05 86 296 32 00 00 00 00 00 00130117 00 00 00 00 0D 00 00 05 74 07 54 18
July 2601 MAX 250 284 194 237 242 232 240 244 222 130 188 234 245 246 230 251 224 217 241 260 296 313 319 319 334 271 212 216 234 257 284 280
MIN 12.8 16.7 129 50 113 153 153 83 139 150 140 149 146 120 95 106 13.2 152 144 105 89 133 165 177 188 182 126 61 76 76 122 130
FCPK 635 33 00 00 44 15 22 00 20T T 00 10 00 66 00 7.7 106 00 00 00 00 7.2 00 170 00 00 00 00 60 0.0
August 2001 MAX 273 311 337 297 278 312 348 329 286 325 330 265 292 283 238 280 30.1 219 226 289 239 214 286 305 234 227 258 180 254 231 239 264
MIN 13.5 121 141 216 155 109 162 197 13.1 147 197 118 9.1 14 136 91 94 147 149 136 173 158 173 147 165 28 81 109 164 159 48 88
PCPN 24,1 00 00 00 00 00 29T 07 00 00 00 00t 00 00 00 221 00 05 03 00 07 06 00 00 90 66 00 00 1.2
September 2001 |MAX 22,7 200 198 228 224 189 208 287 322 339 290 252 209 242 173 180 228 257 23.9 20.1 208 197 219 247 241 202 212 171 151 14.1 180
MIN 8.9 179 80 29 112 146 63 111 131 180 128 180 54 13 45 -12 49 49 53 19 39 122 169 155 104 86 171 112 83 40 -06
PCPN  40.5 44 00 00 104 00 00 00 00 00 06 00 00 00 00 00 00 00 00 00t 162 03 00 00 76 10T 00 00 00
October 2001 MAX 158 211 223 213 263 185 204 115 114 126 186 242 214 186 195 176 184 172 95 119 154 185 136 127 181 172 112 94 8.1 104 62 60
MIN 27 -k5 14 29 78 83 104 02 38 27 44 23 59 54 83 134 32 54 57 26 09 H6 76 41 55 120 28 -I5 -19 62 10 52
PCPN  47.2 00 00 00 00 00 32 09t t 00 00 00 20 70 238 18 00 00 00 17 00 23t 10 33 02 00 00 090t
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(Modified from Environment Canada) DISCHARGE DATA (cm/s)
Nashwaak River at Durham Bridge
Date 1 2 3 4 5 6 7 ] 9 18 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 19 30 31 Total
Month Ave Monthly Flow
January 1999 354 16.2 145 I3 17 232 198 16 14 16 28 215 18 16 136 18 40 29 255 34 64 47 37 32 38 122 94 T4 60 502 40 335 11200
February 1999 20.3 28.5 24 27 46 362 29 24 20 173 144 123 IL1 20 35 265 22 19 16 202 175 155 148 126 118 112 IL7 127 108 387.4
March 1999 42.2 14 18 25 226 336 254 20 158 125 147 22 60 43 33 278 32 259 276 22 19 163 20 34 63 808 76 61,7 68 101 142 132 13%09
April 1999 106.2 102 839 753 713 6Ll 633 757 9L.1 132 133 124 125 119 953 007 927 113 154 157 152 146 135 134 119 102 94.8 929 904 849 T6% 32934
May 1999 3Le 704 676 624 571 512 455 407 366 336 329 299 263 241 229 211 19.6 182 169 16 21,2 345 243 189 i66 337 416 301 24 20 17 148 10216
June 1999 8.7 138 128 127 131 121 11 104 101 112 11 95 R53 791 74F 724 715 678 654 6.5 636 592 566 575 677 2.44 721 682 641 8.16 368 276.7
July 1999 59 707 628 719 683 581 536 5 488 515 546 23l 102 77 608 514 445 4 411 612 598 493 418 399 432 568 9.05 7.84 632 519 439 383 1872
August 1999 7.0 366 354 337 32 33 346 333 383 125 951 635 543 542 875 382 205 118 89 873 7.58 6.4 537 494 456 423 382 354 336 33 316 298 2237
September 1999 28.8 281 267 255 244 237 233 135 251 332 348 515 156 048 618 495 462 543 103 47 247 17.4 307 175 132 631 412 315 262 23 212 891.9
October 1999 35.6 203 19 172 169 20 242 218 185 175 236 256 28 218 483 150 783 542 498 485 396 3461 339 36 332 40.5 329 296 265 1253 237 227 11395
November 1999 03 22 207 262 134 794 537 435 374 328 312 289 243 255 304 136 113 708 S17 413 4] 483 521 433 38 36 334 407 75 552 425 1558.6
December 1999 514 35 332 33 29 282 281 451 265 150 93.1 114 122 931 76 626 536 517 38 29 26 349 336 24 18 16 143 13 119 109 10 9.4 16516
Total 13296.5
Days 366
Ave 363293
January 2000 165 8.5 g 935 12 19 34 28 24 21 195 23 27 223 205 19 17,5 159 149 135 125 119 115 10.5 10 12 14 16 §5 143 139 134 5121
February 2000 113 128 122 119 16 11 165 102 98 95 ©3 83 85 82 95 115 105 10 93 87 83 79 73 76 83 93 101 13 21 42 328.66
March 2000 63.5 90 100 75 65 54 47 39 34 30 38 44 52 56 52 46 42 39 35 325 30 28 26 30 33 40 514 G47 8312 207 219 185 1967.8
April 2000 41,9 ISR 139 188 238 342 253 183 145 202 404 198 137 110 906 8R4 882 764 612 564 529 51,2 51 157 205 156 108 89.%9 836 72.5 688 4156.1
May 20HWy 433 64.6 557 491 43.8 404 377 375 471 423 438 484 %93 611 483 44 379 33.8 336 90.1 637 449 379 34 321 408 486 392 332 293 2695 246 14037
June 2000 154 226 209 219 212 186 17 181 207 209 215 181 166 148 135 125 12.1 114 105 97 91 284 107 133 131 104 118 12.2 992 865 10.1 245 46631
July 2000 12.4 153 125 964 897 305 239 151 158 159 128 111 10 921 832 778 7.59 9.50 13.9 13.6 122 938 913 217 201 131 10 85 7.73 732 689 644 384.09
August 2000 7.3 601 577 385 662 921 687 601 624 687 101 104 B3 672 588 558 561 586 603 568 549 10.5 9.49 729 R6Z 15 105 793 669 58 52 335 22747
September 2000 6.6 646 578 561 546 536 52 467 429 403 381 367 36 379 418 424 624 122 824 626 531 49 483 468 613 223 144 975 824 7.54 6,64 197.81
Octoher 2000 9.2 6.03 559 53 512 484 476 513 577 937 133 195 168 133 105 897 797 7.23 692 &5 168 147 112 93 83 779 74 7.07 692 758 872 135 28418
November 2000 15.6 181 165 142 122 108 113 15 135 117 106 993 961 921 918 143 438 293 201 172 144 141 134 115 107 104 10.1 158 18 285 2335 468.13
December 2060 26.3 203 166 11 59 9 82 16 7 66 61 58 10 164 144 123 104 16 26 85 74 64 S5 S50 45 41 37 34 32 295 28 26 8141
Total 113105
Days 367
Ave 30.8187
Januwary 2001
February 2001
March 2001
April 2001
May 2001
June 2001
July 2001 73 [1.0 %84 73 73 83 83 76 71 71 73 77 81 74 69 68 82 133 118 &3 66 39 67 68 62 56 49 45 46 45 41 2186
August 2001 3.0 38 35 33 31 33 33 29 27 25 25 28 25 24 23 23 22 21 26 26 26 29 36 36 32 28 26 3.1 328 44 45 38 89.7
September 2001 57 94 178 97 63 5% 73 60 46 39 34 34 32 28 26 24 23 23 22 Il 20 22 39 45 40 34 90 188 113 7R 59 161.0
October 2001 6.8 4.3 43 39 37 34 34 38 40 39 37 35 34 32 31 35 39 80 151 107 BI 68 62 64 74 116 159 175 129 100 84 199.7
November 2001
December 2001
Total
Days
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Summary of parameters included in New Brunswick Water Classification water quality assessments. Unless otherwise noted, the Canada

Guidelines cited are the Canadian Environmental Quality Guidelines for the Protection of Aquatic Life.

PARAMETER DESCRIPTION CANADA GUIDELINE PROPOSED WATER-RELATED
(table abbreviation) NB STANDARD BACKGROUND
Alkalinity, Grans Indicates water’s ability to neutralize acid. 30-500 mg/1 is generally
(Alk-G) Stated as an equivalent value of calcium acceptable. 2-10 mg/l
carbonate in mg/l. shows sensitivity to
acidification.
Aluminium The most abundant metal in the earth’s 5 g/latpH 6.5
(A crust. An essential trace element for life 100 g/t at pH>6.5
processes, toxic to fish at higher levels.
Ammonia A nitrogen/hydrogen form generated by Varies with temperature Generally <100 g/l in
(NH;) plant and animal excretions, and pH, generally 1370 - surface waters
manufactured in inorganic form for use in | 2200 g/l
fertilizers and cleaners. It affects oxygen
transport in biood and is toxic to fish at
low levels.
Antimony A brittle, inert metal often found with
(Sb) lead, silver and copper deposits. Used in
compounds ranging from metal alloys to
medicines.
Arsenic A semi-metallic element found naturally 50 gl Typicaily 0-10 g/l in
(As) in the common mineral arsenopyrite. A surface waters
by-product of smelting; used in industrial
processes. Accumulates in the body,
Some forms are quite toxic.
Bacteria, F. coli One of the fecal ¢oliform bacteria most For swimming waters, a | Class AP: no e.coli.
(EC) commonly used as an indicator of sewage | mean of <200 MPN for 5 | Class 0, AL & A as
pollution. Listed as the most probable samples in a 3 day period | naturally occurs.
number (MPN)} in 100ml water. N.B. and <400 MPN for any Class B: <200.
standard is a geometric mean of a one sample; no guideline | Class C: <400,
minimum of 5 samples in a 30 day period. | is set for aquatic life Class B & C (tidal
shellfish areas): < 14,




or

PARAMETER

DESCRIPTION CANADA GUIDELINE PROPOSED WATER-RELATED
(table abbreviation) NB STANDARD BACKGROUND
Cadmium A soft metal found in association with 0.017 g/l Typically 0.1-10 g/l in
(Cd) metallic ores. Used in batteries, natural surface waters
electroplating and solder. Toxic above
trace levels; accumulates in the body.
Calcium, dissolved An alkaline-earth metal vital for bone < 15 mg/l is common in
(Ca-D) development and muscle function. It and this region’s surface
magnesium primarily determine water waters. Can be up to 100
hardness. mg/l, even higher in tidal
waters.
Carbon, total organic Organic carbon is required for most General range is 1-30 mg/l
(TOC) biological processes. This indicates the but < 10 mg/1 is typical in
amount of organic (plant and animal) higher quality waters
matter in the water: it will deplete
waterborne oxygen as it decays,
Chloride Major inorganic ion; with sodium forms Generally <10mg/l in
(Ch) common salt. Essential for life in trace freshwaters
amounts. As chlorine or chloride, used
commonly in road salting, water and
sewage disinfection and bleaches.
Chlorophyll A Green pigment found in piants; can be Generally < 4 mg/l in
(ChlA) used to estimate the amount of plant life unproductive, nutrient-
in the water. poor waters; 10-100 ug/!
in very productive or
enriched lakes
Chromium A metal used extensively to harden and 8.9 g/l for trivalent Generally ranges 0-17 g/t
(Cr) plate other metals. Used by the body in chromium, 1 g/ for in surface waters
its trivalent form to metabolize fats and other forms

carbohydrates; toxic in other forms
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PARAMETER
(table abbreviation)

DESCRIPTION

CANADA GUIDELINE

PROPOSED
NB STANDARD

WATER-RELATED
BACKGROUND

Clarity
(Secchi)

An index of how far light penetrates into
the water; measured as the maximum
depth at which a 25cm diameter ‘secchi’
disk with black and white quadrants can
be seen in the water.

For recreation, >1.2m
viewing depth when
measured without a
viewing scope; no
guideline for aquatic life

Decrease in secchi reading
may indicate increased
suspended matter; this
often occurs at lake
turnover in spring and fall
and during algae blooms

Color, Apparent
(Clra)

Color given to water by dissolved matter,
suspended particles and light, measured
on a color band scale.

Mean value not
significantly less than
that to be expected for
those waters on a
seasonal basis

Varies significantly.
Decaying vegetation, tree
bark and other organic
matter color water
naturally

Conductivity
{Cond)

Ability to carry an electrical current,
helpful in determining the amount of
dissolved matter in water.

Normal range 10-50
usie/cm in NB waters .
Groundwater often higher
than surface water.

Copper
(Cu)

A metal essential, in trace amounts, to
blood cell formation, nerves and the
immune system; toxic above trace levels.
Used in manufacturing metals and in
fungicides and pesticides.

From 2 g/l at a water
hardness of 0-120mg/! to
4 g/l at a hardness of >
180mg/1

Generally less than 50 g/i
in surface waters

Fluoride

(F)

A compound of the gas fluorine and
oxygen. In trace amounts it aids bone and
tooth formation; toxic in higher amounts.
Often added to drinking water to prevent
dental cavities.

Usually found in surface
waters in a range of 0-2

mg/l

Hardness
(Hard)

A measure of the calcium, magnesium
and other divalent ions in water,
expressed in calcium carbonate equivalent
in mg/1. Increased hardness can decrease
metal toxicities and acidity but increase
mineral deposits.

Varies from 0-30 mg/l in
very soft water to >180
mg/l in very hard water
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PARAMETER DESCRIPTION CANADA GUIDELINE PROPOSED WATER-RELATED
(table abbreviation) NB STANDARD BACKGROUND
Iron A metal, the fourth most common element | 300 g/l Usually less than 500 g/l
(Fe) on earth. Essential in forming in surface waters

haemoglobin (the oxygen-carrying blood
pigment), also present in enzymes and
proteins. Interferes with insect and fish
reproduction and respiration.
Lead A metal; its resistance to corrosion led to 1 g/1- 7 g/l, depending Typically 0-40 g/l in
(Pb) its extensive use in plumbing, paint and

batteries until it was found to have a
cumulative toxic effect on humans.

on water hardness

natural surface waters

Macro-invertebrates,
benthic

Bottom-dwelling aquatic insects and other
invertebrate animals large enough to be
visible. The types and numbers of these
are a good indicator of water
characteristics over time.

As naturally occur in
New Brunswick waters

Profiles are being
developed which relate
the macro-invertebrates
found to various water
quality types.

Magnesium
(Mg)

A metal involved in bone growth and
nerve and muscle function. Forms the
core of the plant photosynthesis
compound, chlorophyll. With calcium,
primarily determines water hardness.

Normal range is 1-100
mg/] in surface waters

Manganese
(Mn)

A metal involved in bone growth and
energy production. May be essential to
vitamin B1 utilization.

Usually >0.2mg/l in
surface waters

Nickel
(Ni)

A metal used extensively in alloys, it
occurs naturally in trace amounts in foods
and may be needed for human health.
However it accumulates in the food
chains of aquatic species, with some toxic
effects.

Ranges from 25 gflata
water hardness of 1-60
mg/lto 150 glata
hardness of >180 mg/I

Generally 15-20 g/l in
surface waters
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PARAMETER DESCRIPTION CANADA GUIDELINE PROPOSED WATER-RELATED
(table abbreviation) NB STANDARD BACKGROUND
Nitrite A transitory form of oxidized nitrogen 60 g/l Usually < 1 g/l in surface

(NOy) produced by bacteria in nature, also found waters
in industrial and sewage effluents. Toxic
to humans and others above low levels.
Nitrate The most common, stable form of 0.1-5 mg/l common in
(NOy) nitrogen in surface waters, A product of surface water; may be 100
natural nitrogen-fixing cycles and rock mg/l or more in water
leaching, also found in sewage, industrial affected by groundwater,
discharges and fertilizer runoff. sewage or fertilizers.
Nitrate + Nitrite The combined inorganic forms of 0.1-5 mg/l common in
(NO,) oxidized nitrogen. A major nutrient surface water; higher in
source for aquatic plants but can be toxic water influenced by
to fish at higher levels. groundwater, sewage or
fertilizer nunoff,
Nitrogen, total Kjeldahl | Nitrogen is the earth’s most common gas Commonly 0.1-0.5 mg/l in
(TKN) and a key building block of many surface waters
compounds. It is measured here as the
sum of the organic forms of nitrogen and
ammonia.
Oxygen, dissolved Oxygen is one of earth’s most versatile 5.5-6mg/! for warm- Jor cold-water species: | Generally 4-10ppm in
(DO) and abundant elements. Dissolved in water species; 6.5-9 mg/l | 9.5ppm (early stages), | surface waters
water, it is used for respiration by most for coldwater species: 6.5ppm (other stages)

aquatic life. Dissolved oxygen levels are
affected by temperature and aeration: cold
or standing water generally have lower
levels. Often measured in parts per
million (ppm): 1ppm = 1 mg/l.

higher values for early
life stages

Jor warm-water species:

6.0ppm (early stages),
5.0ppm (other stages),
in estuarine waters:
80% saturation

(pH)

A measure of acidity/alkalinity based
upon hydrogen ion concentration. A
value of 7 is neutral; lower is acidic and
_higher is alkaline

6.5 - 9.0 for aquatic life,
6.5-8.5 for contact
recreation

Natural freshwaters range
pH4-9. ApH of 6.0-7.5is
most common in this
region
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PARAMETER
(table abbreviation)

DESCRIPTION

CANADA GUIDELINE

PROPOSED
NB STANDARD

WATER-RELATED
BACKGROUND

Phosphorus, total
(TP-L)

A non-metallic element common in in-
organic and organic forms. An essential
plant nutrient and key biological building
block; stimulates plant growth. Used
commonly in fertilizers, cleaners and
water conditioners.

Should be 25 g/l in Iakes
and reservoirs to prevent
excess algae growth,
generally 10 g/l in rivers

Potassium

L9

An alkali metal essential for function of
nerves, muscles and vital organs.

Generally < 10mg/l, rarely
as high as 20mg/l

Sodium
(Na)

A major alkali metal and important
inorganic ion. With other elements, it
forms salts widely used in households,
industry and road maintenance. Helps

regulate body fluid balance and blood
_pressure.

1 mg/1 -100,000 mg/l is
common in surface waters

Solids, total suspended
(TSS) or (88)

Measure of the solid particles, organic and

inorganic, that can be filtered from the
water.

For clear waters

25mg/l above
background for short
term, 5mg/l for long-
term. 10% change if
background is >100mg/1

Sulphate
(804)

An oxidized form of sulphur; comes
naturally from rock leaching and
biological processes. Used in some
industrial processes.

5-5000 mg/t is found in
surface waters

Temperature
(Temp)

A measure of heat energy. Affects
water’s ability to hold dissolved oxygen
and the respiration rate of most aquatic
organisms

Varies, to keep changes
within the tolerance
range of the aquatic
species present

Summer range of 18-25°C
is common for lake
surface waters; annual
range of 0-25 °C is typical
for all waters
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PARAMETER
(table abbreviation)

DESCRIPTION

CANADA GUIDELINE

PROPOSED
NB STANDARD

WATER-RELATED
BACKGROUND

Turbidity
(Turb)

A measure of water clarity resulting from
particles in the water (silt, algae, etc).
Measured in nephelometric turbidity units

(NTU).

For clear waters 8 NTU
above background for
short term, 2NTU for
longer term. For turbid
waters 10% change.

Can range 0.1-1000 NTU
in natural waters, but is
typically 0.1-5 NTU

Zinc
(Zn)

A natural metal used in many afloys (ex:
brass, bronze, galvanized steel). Essential
to immune system and cell development
in trace amounts; toxic to aquatic life at
higher levels.

<30 g/l

Typically <50 g/ in
natural surface waters.

Units of measure:

mg/l: milligrams per liter. g/l micrograms per liter (1000 micrograms = 1 milligram). ppm: parts per million.

Primary references:

Canadian Council of Ministers of the Environment. 1999, Canadian

Winnipeg, Man.

Environmental Quality Guidelines. Canadian Council of Ministers of the Environment,

R.N. McNeely, V.P. Neimanis and L. Dwyer. 1979. Water Quality Sourcebook: A Guide to Water Quality Parameters. Environment Canada, Ottawa, Ont.
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Qutreach and Partnering

PARAMETER

Turbidity

Turbidity - is a measure of water
cloudiness. It is determined by
measuring the amount of light
scattered by tiny suspended
particles with a meter. The reading
indicates how much the particles
decrease the passage of light
through water. Units for turbidity
are NTU's (nephelometric turbidity
units) if a nephelometer is used.

Suspended Solids (SS)
Suspended Solids (SS) - refers to
the solid particles that are retained
on a piece of filter paper af ter
filtering a water sample. Units for
55 are mg/l.

SOURCES

Sources include particles in the
size range of .004mm (clay) to 1.0
mm (sand) that are suspended in
the water. Increases in turbidity
may be the result of soil erosion,
waste discharge, algae growth,
runoff from logging, agricultural, or
construction activities. Periods of
heavy rain will increase the runoff
and erosion processes.

Suspended solids may be soil
particles, organic or inorganic

. materials, plankton or other

organisms. High values may result
from erosion of bedrock, banks or
channel bottoms, runoff from
forestry or construction activities,
High water and increased flow rates
will accelerate these processes.

GUIDELINES

CWQG limits for Aquatic Life -
when background levels are 8 to 80
NTU's, short term (~24 hours)
increases of less than 8 NTU's are
acceptable. If background levels are
> B0 NTU's the increase should be
«10% of background. Long term
(~30 days) changes of < 2 NTU's are
acceptable. !
CWQG limits for Recreational
Water - Increases of < 5 are .
acceptable where background levels
are <50 NTU,

CWQGE limits for Aquatic Life -
During periods of clear flow,
anthropogenic activities should not
increase the concentration of SS
over background by more than 25
mg/| for short-term exposure
period and 5 mg/I for long term
exposure. During high flow periods,
when background levels of S5 are
between 25 mg/l and 250 mg/|, the
increase should be <25 mg/I. If
background levels of S5 are > 250
mg/|, increases should be < 10% of
background.

ENVIRONMENTAL
SIGNIFICANCE

Suspended particles can clog fish
gills or blanket the stream bottom,
smothering eggs or benthic
macroinvertebrates, Higher
concentrations of particles will lead
to a decreased concentration of
dissolved oxygen in the water by
causing an increase in the
temperature of the water, and
blocking the sunlight that
penetrates the water thereby
decreasing the photosynthesis
process normally carried out by
aquatic plants,

Sediment in rivers can be
detrimental to fish, fish eggs, and
aquatic invertebrates. Fine
sediments can blanket the stream
bottom, reducing the amount of
naturel spawning substrate.
Phosphate often enters the water
by attaching to eroded particles.
Increased levels can lead to algal
blooms and decreased DO.

Toxins, such as pesticides and some
metals, may cling to suspended
particles increasing their levels in
areas of high suspended sediments.
Some of these toxins can
bioaccumulate in the food chain.

Volunteer's Guide To Water Quality Monitoring
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QOutreach and Partnering

PARAMETER

E.Coli (Escherichia coli)

E. coli(Escherichia coli) is the most
predominant fecal coliform. It is
specific to humans and other warm-
blooded animals. It is used as an
indicator of fecal contamination,

E. coliin water samples is usually
measured in MPN (most probable
number) per 100 ml.

SOURCES

E. colimay enter a watercourse
directly via sewage discharge or be
carried in by surface runoff from a
manure pile adjacent to a river.
Heavy or continuous rain will
increase the amount of surface
runoff and may temporarily

increase the levels of £ cofiina
river,

6UIDELINES

Water used as drinking water must
have no detectable £ cofi
organisms.

There is no guideline limit for £,

coli for the protection of aquatic
life.

The CWQG limit for recreational
water is stated as follows: The
geometric mean of at least 5
samples taken over a period not to
exceed 30 days should not exceed
200 MPN/ 100m.

ENVIRONMENTAL
SIGNIFICANCE

In recreational waters, the presence
of £. coli does not always represent a
significant health hazard. £, cofiis
regarded as an indicator of the
possible presence of disease-causing
microorganisms that originate in the
digestive tracts of humans and
animals. High levels indicate a
possible health pisk.

In baseline watershed assessments,
measurements of £. coli are used as
general indicators of water quality.
The presence of E. coli indicates a
recent fecal contamination and
therefore poses a possible health
risk. A decline in watér quality may
also result in the fortn of unpleasant
odours, turbid water and depleted
dissolved oxygen.

Note: Interpretation of results of £,
coli testing is dif ficult as they are
living organisms, Within a sample,
there will be bacteria in various
stages of survival ranging from
healthy, injured or stressed, to near
dead or dead. Survival of the
bacteria is temperature and time
dependent. Cooling the samples,
keeping them cool until they reach
the lab, and ensuring that the
analysis is carried out within the 30-
hour limit is extremely important to
obtain accurate results.

Volunteer's Guide To Water Quality Monitoring
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Outreach and PartnePing

PARAMETER

As (Arsenic)

As (Arsenic) is a grey metal found
in surface waters in low (2 15/1)
concentrations. As is expressed in
/1.

Cd (Cadmium)

€d (Cadmium} occurs in surface .
water in trace amounts as chlorides,
nitrates, sulfates, carbonates,
hydroxides, organic or inorganic
complexes, or sorbed onto
suspended particles. It is
expressed in units of g/l

Cu (Copper)

Cu (Copper) occurs in surface
waters associated with suspended
sediments or as phosphates,
carbonates, sulfates, or hydroxides.
It is expressed as pg/|.

Lo N%i\gi bom founced)

SOURCES

As goes through chemical changes
in the water occurring as different
oxides, or it may be adsorbed by
suspended sediments or attach
itself to humic material and clays.

Cd results from the combustion of
fossil fuels. As a result,
atmospheric fallout can be a source
for surface water. A large source is

_effluent from smelting operations.

Other sources include refinery

effluents, electroplating

operations, Ni-Cd batteries, paint,
fungicides and herbicides.

Industrial inputs result from the
corrosion of Cu pipes, use of aquatic
algaecides, fungicides and
pesticides, and industrial effluents
including coal burning, mining,
smelting, and refining. Natural
sources only constitute a small
percentage of the surface water's
source, but they include the

weathering of Cu minerals or native
Cu

GUIDELINES

The CWQE6 limit for the protection
of aquatic life is 5 pg/| (005 mg/1).

The interim proposed guideline
(CWQ6) is 0.017 g/l Higher
concentrations might be tolerated
in harder water,

The toxicity of Cu varies with
water hardness. The CWQG limits
for aquatic life are as follows:
Hardness (mg/l) Limit

ENVIRONMENTAL
SIGNIFICANCE

As can aceumulate in tissue to a
certain extent and can be toxic to
fish, other aquatic life, and mammals.

€d can accumulate and is highly toxic
to mammals. Toxicity effects on
aquatic species vary with species and
time of exposure.

Cu is a micronutrient and essential to
plants and animals. In relatively small
quantities, it can be toxic to aquatic
life. Cu can easily attach onto
carbonate and clay minerals, and
erganic matter,

Volunteer's Guide To Water Quality Monitoring
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Outreach and Partnering

PARAMETER

Ca (Calcium) Mg

(Magnesium), Na(Sodium), K
(Potassium)

Ca (Calcium) Mg (Magnesium)are
alkali earth metals, and Na(Sodium),

K (Potassium) are afkali metals, They
are expressed in mg/l.

Cond (conductivity)
Conductance is the ability of water
to conduct an electrical current.
Conductivity is the conductance for
a unit length of solution, usually
expressed as psie/cm, Cond is
controlled by the amount of
dissolved ions such as Cl- {chloride),
NO;- (nitrate), SO,= (sulfate), PO,
*-(phosphate), Na+ (sodium), Ca®+
(calcium) among others. Sometimes
dissolved gases will contribute to
the Cond. Cond and TDS are related
and can be correlated if the
solutions being compared contain
the same ions,

SOURCES

These metals are abundant in the
earth’s crust and their presence in
surface waters results primarily
from natural sources. K is found in
surface waters in lower
concentrations (<20 mg/l), because
it doesn't stay dissolved in water
after leaching but forms new

" compounds. Fresh water.

concentrations of the other metals
are usually: Ca <15 mg/l ( but can be
up to 100 mg/l if the water is in
contact with carbonate bedrock);
Mg - 1 to 100 mg/l, Na - 1 to 200

. mg/l.

The ions in watercourses originate
from minerals and constituents in
bedrock and soils that are dissolved
in water. The high concentration of
ions in salt water that mixes with
fresh water as a result of tidal
action will result in higher
conductivities.

Some discharges such as sewage,
industrial, mining or acid runoff will
increase conductivity.

Increases in temperature will result
in an increase in Cond. Generally, a
increase of 2% will result from an
increase of | degree C.

GUIDELINES

There are no guideline limits for
these metals.

There are no guideline limits for
conductivity, :
Watercourses that are not subject
to influences by tidal waters will
have fairly constant values for
conductivity, therefore,
fluctuations in readings may indicate
that the watercourse has been
impacted in some way.

ENVIRONMENTAL
SIGNIFICANCE

Ca appears to be virtually harmless
te all organisms and may even
reduce the toxicity of some
chemical compounds to fish. The
hardness of water is influenced to a
large degree by the sum of Ca ®* and
Mg The other ions that
contribute to hardness are usually
not present in significant quantities
in natural surface waters.

Higher concentrations of these
metals may indicate a higher
percentage of groundwater in the
flow. Na and K are usually higher in
seawater,

Inputs of dissolved ions such as
metals or CI', NO3 =, PO, ¥ into
water from sewage would increase
cond, whereas additions of
hydrocarbons or aleohol would
decrease the conductivity because
of their low conductivities,
Groundwater usually has a higher
conductivity than surface water
and, in winter and dry summer
periods when the proportion of
groundwater contributing to the
surface flow is high, a sample
collected from the surface water
may have a higher conductivity.
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Outreach and Partnering

PARAMETER

TOC (total organic carbon)

TOC (total organic carbon) is
generally made up from humic
substances, and partly degraded
plant and animal materials. TOC is
expressed as a concentration, mg/l.

Alk (Alkalinity)

Alk (Alkalinity) measures the ability _

of water to neutralize an acid.
Compounds responsible for
increasing the alkalinity in water
are chiefly carbonates,
bicarbonates, and hydroxides; and
to a lesser degree: borates,
silicates, phosphates, and some
organic compounds. Alkalinity is
expressed in units of mg/l of
€aC0Oj. CaCO; is quoted for
standard reference purposes
despite the fact that other
constituents are present in the
sample contributing to the
alkalinity. It is determined by

measuring the amount of acid added

to a volume of sample to reach a
specified pH.

SOURCES

Sources include plant and animal
material, runoff from agricultural
land, and municipal and industrial
waste,

Compounds contributing to the
alkalinity in water origihate from
the natural erosion of bedrock and
soils.

GUIDELINES

There is no quideline limit. The
range for naturel surface water is
from 1 to 30 mg/l. High quality
water would have values of < 10
mg/|.

No guidelines exist for alkalinity -
but ideally, levels should remain
close to background levels to avoid
impacts on aquatic life,

ENVIRONMENTAL
SIGNIFICANCE

Excessive levels can deplete the

water of dissolved oxygen through
the decomposition process.

The alkalinity of a water body is
important to know becouse it
quantifies the ability of water to
resist changes in pH that may
result from acidic pollution. If the
water has a higher alkalinity,
addition of acidic solution will not
cause a change in pH, With no
alkalinity, the addition of acid would
cause a drop in pH. Aquatic life is
very sensitive to acidic pH values
and to fluctuations in pH values.

Alkalinity can be used to determine
lake acidification status. Lakes with
zero alkalinity are considered
acidified. Lakes with O to 10 mg/!
alkalinity may be considered to be
in transition.
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Outreach and Partnering

PARAMETER

DO (dissolved oxygen)

DO (dissolved oxygen) is the gas,
0;, dissolved in water. Expressed as
ppm or mg/|. The amount of O,
dissolved in water depends upon:
temperature - oxygen dissolves
more readily in colder water,

flow - more O, will enter faster
flowing water from the atmosphere
than in slower, stagnant waters.

the amount of dissolved or
suspended solids - it will digsolve
more readily in water with low levels
of dissolved solids, therefore, salty
water will have lower DO values than
fresh water,

ice cover - ice cover inhibits
geration of the water, and reduted
sunlight penetration causes plants
to die or become dormant reducing
the amount of oxygen produced by
photosynthesis.

altitude - oxygen will dissolve more
readily at low altitudes.

aquatic plants - plants produce
oxygen as a by-product of
photosynthesis and this process
occurs during the day with the sun.
The amount of DO may reach a
maximum in the late afternoon and a
minimum in the early morning as a
result of fluctuations in sunlight. If
there is an abundance of aquatic
plants, the DO may reach

PARAMETER (cont'd)

levels of supersaturation in the late
afternoon on sunny days.

biological processes -respiration
Plants and other aquatic life take
oxygen from the water for the
process of respiration.

turbulence - turbulence caused by
rocks, wind and/or water flowing
over a rough bottom mixes more
oxygen into the water résulting in
higher levels of DO."

SOURCES

The major sources of dissolved
oxygen are the atmosphere (20.9 %
0,), and photosynthesis by aquatic
plants,

GUIDELINES

The CWQ6 guidelines for aquatic
life are as follows:

For warm water biota: early life
stages - 6.0 ppm; other life stages -
55 ppm

For cold water biota: early life

stages - 9.5 ppm; other life stages -
6.5 ppm

ENVIRONMENTAL
SIGNIFICANCE

Some fish and aquatic organisms can
live in water with low DO, and other
species may recover from a short
period of low DO conditions but for
many aquatic species, prolonged
exposure to low DO conditions will
result in suf focation.

ENVIRONMENTAL
SIGNIFICANCE

Sufficient DO is one of the
fundamental requirements for a
healthy aquatic system. Almost all
aquatic life and plants need
dissolved oxygen to live and
flourish. Adult fish and fish eqgs
and larvae can suffocate if
subjected to low DO conditions.
Respiration by aquatic plants and
animals use DO from the water. DO
levels in o watercourse will vary
naturally but human activity may
lead to depletion and threaten
aquatic life. The major cause for
severe depletion of DO from a
watercourse is the microbial
decomposition of excess organic
matter. Sources of organic
substances that lead to DO
depletion include: industrial
effluents, deforestation practices
agricultural drainage, and sewage
discharges. Nutrient loading that
produces excessive plant growth
followed by decomposition can also
lead to depletion of DO.

Any activity or natural process that
leads to a decreased water flow may
increase the water temperature
enough to drive the DO out of the
water. Some industrial effluents or
cooling waters may also increase
the temperature of the water.
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Hardness

Water hardness is influenced by the presence of Ca, Mg, Fe, Al, and Mn, but is generally determined by the sum of Ca and Mg. Tt is expressed as an
equivalent of CaCO; in mg/1,

The hardness of water will influence its ability to produce lather from soap. Softer water produces lather more easily than harder water.

In1n_=8m3n<o_mo5:5:3:.5*ox‘n.qo*nnln.:ana_m_:?nmrs&mﬂ..ﬁrnaﬁp_mnn:cm present in higher concentrations in harder water without
having toxic effects on aquatic life. (see Pb, Ni, Cu )

f
The degree of hardness may be expre$sed numerically.

Hardness as CaCOj in ma/l. . Degree of Hardness . _
0 t0 30 - very soft . , w,,; T 7 z@;p
31 o 60 :  soft _ & 0,6 o . ,

61 10 120 * moderately soft ﬁ

121 1o 180 hard

»>180 : very hard

o , 43
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Rec ¥ | Member# | Name Address CitylTewn Prov| Postal Code| Home Phit| Work Ph#| Celt# Fax Home Email Work Emall Status | Dues 2004 | Renewal
1 3] _03_ and Anne Marie Spencer 45 Ward Setttoment Rd Stanley NB | E6B1Ye | 367-2476 | 452-5623 | 461-2674 | 367-2656 ams@adi.ca Exec | Apr1 | Aprb2 |
Fl % [8ikG 24 Abernathy Rd Durham Bridge NB | EBC 154 | 450-8560 { 458-8265 | 461.3715 Exeo | Apr-O1 | Jam-03
3 89 |Poter Salanius 522 Route B8 Hwy Durham Bridge NB i ESCIKS | 456.6663 | 452-3548 Exec . Apr0% | Aprd2
4 B8 |James Fraser 1130 Rout #8 Nashwank Bridge | NS | E6C2C4 | 387-3023 | 367-7675 Exec | Apr-01 | Apr02
5 87 June Wade 889 English Sett Rd. Taymouth NB | EBC 282 367-2584 | 458-8670 Exec Apr00 | Apr-01
& Pater Thompson 371 Rte 628 Penniac NB E3A 8Y1 472-1458 | 3513132 Exet Apr-01 Apr-02
7 Thurston Gaflager 654 Routs #8 Taymauth NB E6GC 267 472-2353 Exec Nev-00 Nov-i1
8 Ron Jenkins 12 Zionville Road Taymouth NB E6C 1Y3 367-26503 | 459-2990 Mem Aor-00 | Aprdi
9 Greg Dodds 91 Red Rock Road Stanley NB | E3B2B8 367-2584 Mem | Apr-01 | Aprd2
hiM Peter Deharsh 152 Nashwaak Road Taymouth NB E8C 242 3675010 | 4532440 Mem Oct-01 Oct-02
1 Earle MacNaugiion 733 Route 528 Durhem Bridge NB E6C 1NE A57-0147 | 363-3028 Mem Apr-00
1 Dan Beaudette 1162 Route 845 Clifton Royal NE E5S N1 763-371% Mam
1 Eonrnie and Danny Deveau 21 Jonkins Driva Fredericton NB E3A 9E6 452-1020 Mem Jun-00 | Jun-01
14 Mark Bell 490 Route #8 Hwy Nashwaak Village NB EBC1L2 458-7494 Mem Jul-01 Jui-2
15 Joa Kowslskl 490 Route #5 Hwy Neshwaalk Vilage | NB | E6C 12 | 4507484 Mem | Jul01 | Julbz
16 Donakd Colford 451 Reute 8 Hwy Nastweak Viltage | NB | E6C 1L3 4515469 | 450-7896 Mem | Jun-Ci | Jund2
17 Judy Colfard 451 Route 8 Fwy Nashwaak Villege | NE | E6G 1L3 | 4516469 Mom | Apr00 | Apr0f
18 Tarry Esty 4 Fearn Lane Taymouth _ NB | EG6C 2E4 450-2664 Mem | Apr00 | Apr-D1
18 Deb Esty 105 Camp Road Durham Bridge NB | ESCINB | 45.4680 447-2604 Mem
. Terry Banks 23 Johnston Lane Durham Bridge NB ! EGCAE2 | 4585326 | 452-730Q Mom | Sep00 | Sep-01
2 _[Ed Haines 24 Penniac Rd Penniac NB | EdA8Y? | 4rezsss Mem | Apr00 | Apr-0i |
22 Stephen Bilss 61 London Court Frodericton NE | E3B4B5 | 451-8684 | 452-6204 | m Mem | Now-0( iov-0r
23 Oonald Clark 894 Route # 8 Highway Taymouth NE ESB 4BS 472-2383 | 360-2645 ah nson.ca Mem Now-(X iov-0r
2 Dr.Rick Cunjak 807 Mitchell Street Fradaricton NB E3B 6E8 4550111 | 529-1057 schaseihnb, n.ca Mer Nov-0( ov-0r
5 David T, Hashey 45 Alexandra Cres. §t. Andrews NB | E5B291 | 520-0896 | 529-1072 dhirdg@pbnetnb ca Mem | Nov0D | Nov-01
7% Stephen Chase 101158 Hanwe!l Road Fredericton NB | "EBBOKT | 4547807 | 452.3254 royparkerRec gc.ca Mem | Oct-01 | Oct02
27 Danny Bird 4.0, frving Dearsdaie NE 382-8110 273.0651 ing. Marmn May-01 | May-02
F3 Roy Parker 11 Hillegurt O, Fregericton NB | E3A1S2 | 4585843 | 453-5043 Meth | Nov-00 | Jan03
29 Mika Boyd 5 Mannor Court Fredericton NB | E£3B2M9 | 450-6130 | 458-7362 bille@math unb.ca Masm Nov-00 | Nav-01
30 Rod Curmie 435 Fulton Ave Fradericton NB 4588491 Mem | MNov00 | Nov-01

1 William Charnoff Durham Bridge B Mem,

2 Norm Bowen 114 Fish Hatchery Lang French Vikage NB. E3E 2C8 363-3126 AndersontAghmar.dfo-mpo.ge.ca | Rudi@nbretnbea | Mem Jun-00 Jun-04

3 Stephen Seoft 114 Fish Hatchery Lane French Viltage NE | E3E2CE 363-3128 SoffT@mar.dfe-mpo.ge.ca Mem Jun-00  { Jun-0%
34 Leroy Anderson 114 Fish Hatchery Lane French Viltage NB | E3E2CE | 363-3126 Mem | Jun-0D | Jun-D1
38 Trevor Geoff 562 Routa 8 Durham Bridge NB 472-1048 Mem
) John Malloty 436 Kingsclear Ave_ Kingy Sstiation | N8 | E3E 148 363-2457 Mem
ar Larry Jackson P.O.Box 3473 Stn B Fredericton NE E3IAS5H2 459-3797 Mem May-01 May-02
8 Peter Solomon A17 Manzer Road Rte 628 Durhem Bridge NE | EBC1R4 474-0622 Mem | Mey-01 | May-02
) Micheal Esty canoeguyihn b, Mem | Jun01 | Jun-02
4 DonE. Bail 450-2571 Teglcance@nb synpatico.ca Mem . May-01 | May-02 |
45 Wim Hargrove 246-5528 im@Ridirvi Mam
42 Den McNait General Dalivary 553 628 Durham Bridge NB EEC 1R4 450-3068 Mem Jan-0{ Jan-03
44 Jitn Ketterling Goneral Dealivery 553 Hwy 628 Durham Bridge NB | E£6C1R4 450-2096 Mem Jan-01 Jan-02
45 John B. Canngy 528 Route 8 Hwy Durham Bridge NB | EIC1KS_| 450-3068 ! Mem
46 Jeck Botton 2285 Route 640 Hamwsll NB E3E ZEB 367-2069 | 457-1530 Mem | Sep-01 | Sep-02 |
47 Barry Labillios 916 Route 628 Hwy CurhamBridge | NB | ESC1P4 | 451-8581 Mem | Sep-C1 | Sep-02
48 Ken Salter 628 Rta #8 Hwy Durham Brid NE £8C 203 467-2300 454-1646) 4741071 MCNEILF@nbneat ab.ca Mem Sep-01 Sep02
43 Edmund Beaulieu 447-2604
50 Fred McNeil Route #8 Hwy Durham Bridge NB ! E6GC2B5 | 367-2664 Mem | Apr00 01
51 Ed Haines 1679 Wassts Route 655 Rusagonis NB | E388G3 | 4593524 | 459-3524 | 451-6695 | 454-4342 rivigknbrst.nb.ca I beal Mem i  Apr-00 | Apr-0i
52 Beb Gillespie 895 Rte 528 Hwy Durham Bridge Ng | E3C1A4 450-2666 Jan-83
53 Frances Gillespie B57 Rt 628 Hwy Durham Brdge NB | EBC 1A4 | a50-a482 Jan-03
54 Scolt Meilson 691 Rie 628 Hwy Ourham Bridge NB E6C 183 452-9713 elisen@armes.co Jan-03
55 Gordon Dunphy NB 367.3291 ighi Y Jan-03
56 David Dunphy 160 Maln Strast Fredericton NB | E3A1CE Jan-03
57 Ted Colson 24Rte 8 Penniac NB | EJAGCA | 459-4304 colson@urb ca Jan3
58 George F Wand) 68 McKay Drive NB 4741601 Jan-03
59 Shirey Lamey 1079 Route £20 Hwy Estey's Bridge NB E3A M4 453-1494 Jan=03
0 Ingo Doestch 226 Centraville Rd Cross Cresk NB E6B 2.8 367-3065 Jan-03
81 David Stesle 250 Rte 107 Hwy Nastwaak Brid| NB EEC 2G4 367-2527 Jan-03
62 PaullBarb Mahar 17 Currigburg Road Curriaburg NB ESB 163 387-2787 Jan-03
83 Wiltiam MacDonatd 259 Nashwaak West Road Nashwaak Bridge | NB | EGC 246 Jan-03
64 Brian Watson 53 Highland Heights Taymouth NE E8C 1Y2 367-221C Jan-03
[:5] 93 Austin Watson 47 Gregory Ave Fredericton NB E3A 4B6 472-9448 Mar-02
66 94 Harmmend River Angling Assoc 10 Porter Road Nauwigewauk NB | ENEX] 832-1230 Mar-03
67 95 |Thomas Mass 896 English Settlement Rd Taymouth NB | EBCZBI | 367-2476 Mar03




