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Note to the user

Please note that Figure 6 is an oversize map that could not
be included in this file. Please consult a hard copy.




APPENDIX A: DETAILED STATISTICAL TABLES OF HISTORICAL DATA



TABLE 1
DESCRIPTIVE DEFINITIONS FOR CODESUSED
WITHIN THE STATISTICAL ANALYSES

L ocation Code Name Description
Prince George Pulp and Paper  TSS Total Suspended Solids Loading
BOD, Biological Oxygen Demand Loading
RACD Resin Acids Loading
AOX Hal ogenated Organic Compound
Loading
VSS Volatile Suspended Solid Loading
Flow Flow (m%/d)
PROD Production (Air Dried Tons/Day)
Weyerhaeuser TSS Total Suspended Solids Loading
BOD, Biological Oxygen Demand Loading
AOX Hal ogenated Organic Compound
Loading
PTOT Total Phosphorus Loading
PDIS Dissolved Phosphorus Loading
Flow Flow (m%d)
PROD Production (Air Dried Tons/Day)
Quesnel River TSS Total Suspended Solids Loading
BOD Biological Oxygen Demand Loading
RACD Resin Acids Loadings
TKN Total Kjeld. Nitrogen Loading
VSS Volatile Suspended Solid Loading
Flow Flow (m%d)

PROD Production (Air Dried Tons/Day)




TABLE 1 (CONT)
DESCRIPTIVE DEFINITIONS FOR CODES USED
WITHIN THE STATISTICAL ANALYSES

L ocation Code Name Description

FMC TSS Total Suspended Solids
H.O, Hydrogen Peroxide Loading
TOC Total Organic Carbon Loading

Flow Flow (m®/d)




APPENDIX A: DETAILED STATISTICAL TABLES OF HISTORICAL DATA
ANNUAL MEANS



TABLE 2: PRINCE GEORGE PULP AND PAPER (CANFOR) LOADING STATISTICS (1990-1993)

Standard
Parameter Y ear Count M ean Deviation Minimum Maximum
TSS (kg/d) 1990 357 8987.5 3677.0 450.0 21350.0
1991 354 11894.4 4575.9 1534.7 25961.8
1992 331 11317.3 4173.7 953.8 24028.3
1993 237 9962.0 3740.1 530.0 21760.0
BOD. (kg/d) 1990 47 4066.5 2076.9 210.0 8440.0
1991 142 3355.1 1660.9 307.1 8561.7
1992 134 5253.1 2158.8 408.7 11310.4
1993 100 5241.2 2428.3 330.0 11540.0
RACD (kg/d) 1990 51 254.6 132.4 3.8 519.0
1991 51 190.3 84.1 45.0 380.3
1992 48 251.2 85.2 54.7 424.6
1993 34 271.1 117.4 31.9 504.4
AOX (kg/d) 1990 27 3241.8 1442.5 0.0 6171.2
1991 48 2147.3 1416.0 330.4 4714.4
1992 48 1079.8 413.8 217.6 1964.6
1993 33 983.6 450.0 84.1 1888.3
V' SS (kg/d) 1990 52 8815.3 3529.7 416.8 14489.0
1991 37 10854.7 4634.3 3579.7 25526.8
1992 9 14177.3" 1822.2 11444.8 16085.5
1993 34 10040.8 3964.7 1681.2 18416.4
Flow (m®/d) 1990 360 125820.0 30500.0 6120.0 215580.0
1991 357 137740.0 24700.0 24440.0 187700.0
1992 337 135200.0 27050.0 28500.0 187600.0
1993 237 138600.0 29310.0 16720.0 180860.0
Production (ADT/d) 1990 357 1165.9 381.8 27.0 1708.0
1991 355 1272.5 324.1 115.0 1724.0
1992 327 1311.2 307.5 222.0 1750.0
1993 203 1226.4 413.4 59.0 1696.0

1. VSS based on days during which TSS values were higher than normal.




TABLE 3: WEYERHAEUSER LOADING STATISTICS (1990-1993)

Standard
Parameter Y ear Count M ean Deviation Minimum Maximum
TSS (kg/d) 1990 335 10057.8 5340.4 595.0 29531.0
1991 300 9297.7 3851.5 1000.0 24900.0
1992 287 8038.7 4608.4 700.0 65000.0
1993 201 6976.1 3520.1 0.0 17200.0
BOD. (kg/d) 1990 321 3567.9 1826.2 60.0 10343.0
1991 146 4208.9 2111.1 100.0 11900.0
1992 130 4445.4 1630.2 1300.0 11900.0
1993 91 6620.9 3315.0 800.0 15700.0
AOX (kg/d) 1990 - - - - -
1991 21 2923.5 807.4 1553.5 5474.0
1992 5 1611.7 1167.2 586.6 3444.0
1993 17 877.2 203.8 502.9 1388.4
PTOT (kg/d) 1990 24 127.0 63.4 14.1 334.0
1991 16 126.1 24.7 96.0 182.0
1992 11 100.4 41.4 44.0 189.0
1993 80 264.9 107.2 38.0 637.0
PDIS (kg/d) 1990 23 50.6 30.4 4.0 142.0
1991 15 45.3 14.9 26.0 92.0
1992 11 32 18.2 8.0 69.0
1993 78 169.3 85.6 5.0 444.0
Flow (m®/d) 1990 352 151760.0 32000.0 8600.0 210900.0
1991 337 139900.0 32500.0 18800.0 202100.0
1992 321 129600.0 37900.0 6800.0 252400.0
1993 203 135600.0 35400.0 200.0 213600.0
Production (ADT/d) 1990 336 1160.7 275.8 28.0 1498.0
1991 317 1172.9 263.2 75.0 1826.0
1992 288 1234.3 245.6 147.0 1997.0
1993 188 1257.5 195.9 528.0 1497.0




TABLE 4: QUESNEL RIVER PULP LOADING STATISTICS (1990-1993)

Standard
Parameter Y ear Count M ean Deviation Minimum Maximum
TSS (kg/d) 1990 202 7061.7 2544.7 330.1 17853.6
1991 250 11186.4 3175.2 850.0 19983.0
1992 262 9762.6 3160.9 2149.8 16985.8
1993 239 7828.3 3305.7 1216.8 2451.1
BOD. (kg/d) 1990 55 4397.7 1514.5 1455.4 8085.8
1991 110 5082.0 1864.3 1324.9 12476.3
1992 150 3493.5 1273.7 1162.5 7048.7
1993 100 2696.9 89.8 445.7 1220.4
RACD (kg/d) 1990 40 38.7 67.9 0.0 341.9
1991 42 76.9 68.0 0.0 253.5
1992 11 21.7 15.6 3.5 47.8
1993 - - - - -
TKN (kg/d) 1990 12 493.8 258.0 157.2 1068.4
1991 1 48.9 - 48.9 48.9
1992 3 802.7 407.8 557.0 1237.4
1993 - - - - -
V' SS (kg/d) 1990 34 5122.1 1966.8 1538.9 8042.5
1991 44 9863.5 2682.2 4731.6 15450.3
1992 49 9456.2 2607.2 2218.3 15049.1
1993 35 7316.3 18950.1 6667.2 11403.4
Flow (m®/d) 1990 363 16545.0 3660.0 805.0 34113.0
1991 358 18129.0 3070.0 3620.0 31720.0
1992 365 18606.0 2885.0 0.9 26020.0
1993 240 18816.0 2602.0 10170.0 28060.0
Production (ADT/d) 1990 360 810.8 135.8 126.0 1035.0
1991 - - - - -
1992 - - - - -
1993 180 818.5 102.7 458.0 957.0




TABLE 5: FMC LOADING STATISTICS (1990-1993)

Parameter Y ear Count M ean Standard Deviation Minimum [ Maximum
TSS (kg/d) 1990 50 26.1 20.6 3.5 113.1
1991 28 15.9 16.7 1.0 92.0
1992 18 28.9 21.7 8.9 91.9
1993 8 30.6 30.5 7.5 84.9
H,O, (kg/d) 1990 174 98.5 68.0 3.7 324.7
1991 343 66.9 67.6 0.0 345.2
1992 362 25.0 36.0 0.0 217.0
1993 241 17.1 21.3 0.0 100.7
TOC (kg/d) 1990 75 40.4 27.1 0.1 163.1
1991 345 59.7 26.6 2.2 151.4
1992 360 66.2 24.6 0.0 183.5
1993 241 63.9 17.4 9.9 148.1
Flow (m®/d) 1990 257 2402.8 937.5 86.4 5443.0
1991 356 3514.6 984.5 115.2 5395.2
1992 360 4372.3 882.3 261.6 5748.0
1993 241 4763.5 774.1 595.2 5942.4




APPENDIX A: DETAILED STATISTICAL TABLES OF HISTORICAL DATA
MONTHLY MEANS



TABLE 6: PRINCE GEORGE PULP AND PAPER (CANFOR) 1990 TSSL OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 31 9415.5 1743.6 6890.0 14960.0
February 28 10838.9 2513.3 5400.0 15780.0
March 31 11495.5 2459.5 6790.0 18500.0
April 30 9603.7 3748.5 3870.0 15190.0
May 31 8090.3 3212.0 570.0 14140.0
June 30 10671.3 3214.6 3150.0 17760.0
July 31 6608.5 4769.2 590.0 14900.0
August 31 9290.3 4914.7 3030.0 21350.0
September 29 6097.9 3364.3 450.0 11960.0
October 31 8354.8 2564.5 3970.0 13250.0
November 30 8067.3 2747.3 1880.0 14820.0
December 24 9460.0 3797.3 1050.0 16380.0

TABLE 7: PRINCE GEORGE PULP AND PAPER (CANFOR) 1991 TSSL OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 31 7185.8 4358.74 1534.7 18906.7
February 27 12524.9 2817.4 7350.1 18313.3
March 31 13379.8 4772.0 4994.9 25926.3
April 30 11710.8 5524.6 3509.7 22737.0
May 31 11775.7 4805.8 3579.7 20317.9
June 29 13976.8 4475.5 7707.3 25961.8
July 28 12768.5 4052.7 5665.8 25526.8
August 31 11103.9 2643.0 5964.2 17417.6
September 29 9586.2 4472.6 4153.6 24799.6
October 31 13911.6 4069.3 6500.5 22128.2
November 30 12945.3 4689.6 6943.0 23067.4
December 26 12072.5 2801.8 6696.8 18987.8

L oadings measured in kg/d




TABLE 8. PRINCE GEORGE PULP AND PAPER (CANFOR) 1992 TSSL OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 31 11607.0 2811.8 7117.2 18113.8
February 28 13725.0 3160.8 7160.6 21170.6
March 31 15467.7 3582.3 9582.7 23828.4
April 30 11575.6 4573.7 4398.3 24028.3
May 31 9166.9 3031.4 3957.9 15868.0
June 20 10162.4 5737.1 953.7 19001.8
July 12 9601.6 5242.0 1210.3 16300.0
August 31 11561.5 3481.1 6100.9 21599.6
September 29 10456.7 3912.3 2966.4 18362.6
October 31 10443.1 4696.7 3854.4 23565.1
November 29 10011.0 2552.7 5768.9 16324.0
December 28 10600.1 3815.7 2833.7 22834.7

TABLE 9: PRINCE GEORGE PULP AND PAPER (CANFOR) 1993 TSSL OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 31 8594.2 2204.4 5040.0 12390.0
February 28 12387.5 2580.4 8810.0 21160.0
March 31 6297.4 3977.9 530.0 13940.0
April 30 11174.3 3112.0 6160.0 18570.0
May 31 10593.6 3751.8 5240.0 19270.0
June 30 12424.7 1992.4 8550.0 18420.0
July 31 11040.7 2282.1 7050.0 16990.0
August 25 6955.2 4015.9 1140.0 21760.0
September - - - - -
October - - - - -
November - - - - -
December - - - - -

L oadings measured in kg/d




TABLE 10: PRINCE GEORGE PULP AND PAPER (CANFOR) 1990 BOD. L OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 4 6342.5 2205.4 3930.0 8440.0
February 4 6055.0 1496.9 4480.0 7470.0
March 3 6300.0 1666.1 4480.0 7750.0
April 4 4197.5 1622.8 1980.0 5410.0
May 5 3002.0 2153.1 750.0 6050.0
June 2 5540.0 1060.7 4790.0 6290.0
July 5 2235.0 1293.6 715.0 3890.0
August 4 3700.0 2632.4 1780.0 7560.0
September 4 2130.0 1893.4 210.0 4540.0
October 5 3293.0 1100.0 2330.0 4630.0
November 4 3697.5 433.5 3180.0 4240.0
December 3 4670.0 956.9 3680.0 5590.0

TABLE 11: PRINCE GEORGE PULP AND PAPER (CANFOR) 1991 BOD. L OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 9 4345.5 2329.6 1180.5 7884.8
February 9 3329.5 868.9 2012.1 4680.6
March 12 3209.2 1214.1 1352.8 5072.4
April 13 2443.5 1003.8 988.9 4569.4
May 14 2276.6 1220.4 1293.4 6187.2
June 12 3146.1 1158.8 1254.4 5246.4
July 13 3673.5 968.5 2431.9 5036.2
August 12 4355.2 1918.4 981.9 6952.7
September 12 1610.2 764.6 307.1 2789.1
October 15 3350.9 1579.3 770.3 6587.5
November 12 3770.5 1286.4 2084.5 6387.7
December 9 5844.6 1634.7 3223.0 8561.7

L oadings measured in kg/d




TABLE 12: PRINCE GEORGE PULP AND PAPER (CANFOR) 1992 BOD. L OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 13 5140.1 431.7 4517.2 5955.9
February 12 4970.7 1536.6 1782.9 7142.8
March 12 5531.8 1608.0 3379.8 8166.1
April 11 4003.7 1710.3 1635.7 6751.2
May 12 4852.1 2849.7 1692.8 9616.4
June 6 5930.9 4531.5 408.7 10916.0
July 4 6704.9 2336.1 3420.4 8919.9
August 12 5879.8 2464.9 3596.3 10676.4
September 14 4371.0 2177.0 1409.0 8465.0
October 12 5165.8 1768.3 1860.1 8486.0
November 12 6391.0 2454.9 2438.8 11310.4
December 14 5425.7 1579.4 3071.2 7972.5

TABLE 13: PRINCE GEORGE PULP AND PAPER (CANFOR) 1993 BOD. L OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 12 5615.0 1454.6 3610.0 8410.0
February 11 7800.9 1154.2 6640.0 10050.0
March 14 4127.1 3544.9 330.0 10570.0
April 13 3911.5 852.7 2330.0 5330.0
May 12 4136.7 2058.3 2200.0 9480.0
June 14 5388.6 1300.8 3490.0 7950.0
July 13 6803.1 1985.3 3840.0 11540.0
August 11 4434.5 3021.0 1640.0 10340.0
September - - - - -

October - - - - -
November - - - - -
December - - - - -

L oadings measured in kg/d




TABLE 14: PRINCE GEORGE PULP AND PAPER (CANFOR) 1990 RACD L OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 4 359.7 76.5.0 251.0 419.1
February 3 344.2 22.0 319.2 360.7
March 5 448.7 79.3 326.9 519.0
April 4 2934 101.2 155.0 385.7
May 5 280.1 126.0 118.8 423.6
June 4 367.5 70.6 268.6 432.9
July 5 184.8 129.9 51.2 325.2
August 4 155.1 54.0 112.7 2314
September 4 99.2 78.8 3.9 176.1
October 5 165.2 34.8 1325 214.0
November 4 178.7 93.3 50.9 263.8
December 4 186.1 113.2 40.0 310.8

TABLE 15: PRINCE GEORGE PULP AND PAPER (CANFOR) 1991 RACD L OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 5 137.9 86.2 53.5 263.8
February 4 153.5 37.3 114.6 203.8
March 4 175.4 65.0 116.9 233.7
April 4 171.6 108.5 62.2 294.3
May 4 133.6 62.7 45.0 184.1
June 4 185.7 25.6 149.1 208.3
July 5 209.9 41.6 165.0 259.0
August 4 252.0 85.3 134.2 318.3
September 4 91.3 33.4 61.8 124.9
October 5 216.4 88.0 121.1 345.4
November 4 249.0 91.3 174.3 380.3
December 4 309.5 42.6 275.5 364.2

L oadings measured in kg/d




TABLE 16: PRINCE GEORGE PULP AND PAPER (CANFOR) 1992 RACD LOADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 4 268.2 30.2 235.9 302.6
February 4 294.2 57.7 222.3 362.5
March 5 225.3 36.1 190.3 279.8
April 4 162.8 51.5 1154 235.1
May 4 220.1 96.3 106.3 334.9
June 3 239.2 99.4 124.6 302.5
July 2 145.9 129.0 54.7 237.1
August 4 244.1 39.4 199.4 292.8
September 5 216.8 77.8 98.7 307.1
October 4 261.4 89.4 143.8 352.4
November 4 368.4 62.8 2784 424.6
December 5 312.2 96.2 152.4 382.9

TABLE 17: PRINCE GEORGE PULP AND PAPER (CANFOR) 1993 RACD LOADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 4 295.0 56.3 243.0 353.9
February 4 255.9 95.1 127.5 353.3
March 5 209.4 201.8 31.9 504.4
April 4 309.7 88.0 220.1 429.3
May 5 183.5 57.2 110.0 255.0
June 4 349.6 110.0 251.0 453.3
July 4 379.3 56.1 302.1 436.5
August 4 223.7 94.2 155.5 3614
September - - - - -
October - - - - -
November - - - - -
December - - - - -

L oadings measured in kg/d



TABLE 18: PRINCE GEORGE PULP AND PAPER (CANFOR) 1990 AOX LOADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 4 3243.4 2166.4 0.0 4453.3
February 2 3782.5 475.2 3446.5 4118.5
March 2 4660.4 500.0 4306.8 5013.9
April 2 3378.6 528.2 3405.2 4152.1
May 2 3678.2 1775 3552.7 3803.8
June 2 4163.5 755.0 3629.6 3629.6
July 3 1939.8 1709.6 665.0 3882.5
August 2 1828.8 457.5 1505.3 2152.3
September 2 1939.7 1136.2 1136.4 2743.1
October 2 2440.8 1254.5 1553.7 3327.8
November 2 3216.8 147.8 3112.3 3321.3
December 2 4879.0 1827.5 3586.8 6171.2

TABLE 19: PRINCE GEORGE PULP AND PAPER (CANFOR) 1991 AOX LOADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 3 2613.2 1531.3 1160.9 4212.9
February 3 4398.1 290.5 4143.2 4714.4
March 4 3756.1 1011.3 2474.1 4610.8
April 5 3232.0 1115.0 2288.3 4703.8
May 4 2687.0 932.5 1512.7 3465.4
June 4 3130.7 500.4 2721.0 3782.1
July 4 2319.9 892.8 1481.3 3566.2
August 4 886.7 138.8 680.1 978.1
September 5 580.3 286.5 330.4 1058.1
October 4 638.2 328.5 345.4 1100.8
November 4 8214 353.4 348.8 1197.7
December 4 1503.5 526.2 773.5 1997.4

L oadings measured in kg/d




TABLE 20: PRINCE GEORGE PULP AND PAPER (CANFOR) 1992 AOX LOADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 4 1413.5 402.9 1001.4 1964.6
February 4 1315.0 247.3 1029.8 1629.1
March 5 1132.7 497.2 593.0 1571.1
April 4 1417.8 291.9 1103.1 1802.1
May 4 922.6 121.0 745.6 1015.7
June 3 1123.7 784.9 217.6 1597.4
July 2 1101.2 1127.7 303.7 1898.6
August 5 1065.3 214.5 825.8 13914
September 4 883.9 542.1 415.2 1514.6
October 4 924.2 267.1 687.1 1248.7
November 5 705.3 84.0 558.6 769.5
December 4 1057.8 163.6 838.5 1185.0

TABLE 21: PRINCE GEORGE PULP AND PAPER (CANFOR) 1993 AOX LOADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 4 825.8 199.8 688.5 1120.7
February 4 1086.0 240.5 725.7 1217.4
March 5 780.7 654.9 84.1 1558.6
April 4 1263.9 583.2 548.6 1888.3
May 5 884.4 239.2 637.8 1241.8
June 4 1307.8 438.2 806.6 1847.5
July 4 1198.3 314.0 793.7 1529.0
August 3 468.6 345.8 100.3 786.2
September - - - - -
October - - - - -
November - - - - -
December - - - - -

L oadings measured in kg/d



TABLE 22: PRINCE GEORGE PULP AND PAPER (CANFOR) 1990 VSS L OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 6 9300.8 797.1 8276.7 10343.1
February 4 12269.1 1621.2 10590.4 14185.9
March 4 11092.9 1020.9 10314.3 12474.9
April 5 9917.5 3768.8 4034.5 13393.9
May 4 7602.3 1677.3 5833.3 9180.0
June 4 11090.5 2062.7 9333.7 13830.9
July 5 6998.0 5657.8 763.2 14118.2
August 4 7425.8 5167.4 3010.5 14237.4
September 4 6231.4 4866.2 416.8 11429.7
October 4 7301.0 896.4 6214.8 8268.4
November 4 9013.4 2822.8 7113.9 13175.1
December 4 7476.5 4750.5 4000.0 14489.0

TABLE 23: PRINCE GEORGE PULP AND PAPER (CANFOR) 1991 VSS L OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 4 6301.1 1261.8 5214.2 7864.0
February 4 11983.9 2283.8 8935.8 14341.8

March 3 12525.3 4241.9 8333.7 16815.8

April 5 11438.2 3873.5 5421.9 15167.3

May 4 10509.5 6489.3 3579.7 19203.1
June 4 13814.6 1929.5 12315.8 16646.2
July 4 14644.4 7955.1 6583.4 25526.8

August 4 9294.5 3677.5 6352.2 14349.7

September 5 8133.0 3568.7 4153.6 13906.9
October - - - - -

November - - - - -

December - - - - -

L oadings measured in kg/d



TABLE 24: PRINCE GEORGE PULP AND PAPER (CANFOR) 1992 VSS L OADINGS

Month

January

Count

4

Mean

14276.6

Standard Deviation

1944.1

Minimum

11444.8

Maximum

15554.0

February

4

14212.0

2155.8

11767.2

16085.5

March

April

May

June

July

13641.6

13641.6

13641.6

August

September

October

November

December

TABLE 25: PRINCE GEORGE PULP AND PAPER (CANFOR) 1993 VSS L OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 4 9043.3 3312.9 5043.2 12391.5
February 4 12974.0 2218.7 10747.3 15892.9
March 5 6211.5 4421.7 1681.2 11509.1
April 4 11415.5 2721.6 8777.5 14868.6
May 5 11470.0 4189.7 6829.8 18148.7
June 4 13122.2 3982.0 9678.8 18416.4
July 4 10487.3 1701.3 8154.7 12063.6
August 4 6202.5 2375.9 3893.4 9126.3
September - - - - -
October - - - - -
November - - - - -
December - - - - -

L oadings measured in kg/d




TABLE 26: PRINCE GEORGE PULP AND PAPER (CANFOR) 1990 FLOW MEASUREMENTS

M onth Count M ean Standard Deviation Minimum Maximum
January 31 144300.0 5300.0 132400.0 151800.0
February 28 133700.0 12800.0 90000.0 148600.0
March 31 138300.0 11020.0 94900.0 154300.0
April 30 124900.0 28200.0 76300.0 253800.0
May 30 116500.0 31200.0 10220.0 149400.0
June 30 140200.0 26500.0 71200.0 161600.0
July 31 114600.0 46800.0 49200.0 176500.0
August 31 116600.0 37800.0 36200.0 167700.0
September 29 94730.0 25400.0 6100.0 121100.0
October 31 135300.0 11900.0 99200.0 155100.0
November 30 134600.0 25100.0 33600.0 211200.0
December 28 114200.0 35600.0 25100.0 215600.0

TABLE 27: PRINCE GEORGE PULP AND PAPER (CANFOR) 1991 FLOW MEASUREMENTS

M onth Count M ean Standard Deviation Minimum Maximum
January 31 121800.0 30400.0 24400.0 144400.0
February 27 136800.0 6200.0 121900.0 146300.0
March 31 132400.0 10300.0 103600.0 152800.0
April 30 118000.0 23400.0 67500.0 141400.0
May 31 135800.0 24100.0 79600.0 161100.0
June 30 159900.0 10000.0 136000.0 181000.0
July 30 166300.0 12900.0 120800.0 187700.0
August 31 162900.0 5300.0 152500.0 172800.0
September 29 111500.0 26100.0 47200.0 160200.0
October 31 138000.0 19900.0 91300.0 161400.0
November 30 134300.0 18000.0 89300.0 157300.0
December 26 133800.0 12000.0 82500.0 150800.0

Flows measured in m®/d




TABLE 28: PRINCE GEORGE PULP AND PAPER (CANFOR) 1992 FLOW MEASUREMENTS

M onth Count M ean Standard Deviation Minimum Maximum
January 31 133300.0 5400.0 124100.0 143600.0
February 29 135500.0 6200.0 114700.0 148100.0
March 31 129900.0 6800.0 112700.0 147600.0
April 30 132300.0 20400.0 96600.0 187600.0
May 31 124300.0 22800.0 89000.0 165300.0
June 25 96400.0 56500.0 28500.0 159700.0
July 12 151000.0 25620.0 80820.0 172600.0
August 31 165200.0 7800.0 148800.0 180000.0
September 29 133500.0 31400.0 59300.0 164300.0
October 31 139500.0 19600.0 91600.0 160100.0
November 29 144600.0 6900.0 123200.0 156300.0
December 28 139300.0 20500.0 47200.0 152900.0

TABLE 29: PRINCE GEORGE PULP AND PAPER (CANFOR) 1993 FLOW MEASUREMENTS

M onth Count M ean Standard Deviation Minimum Maximum
January 31 137300.0 5300.0 122500.0 147600.0
February 28 137900.0 6800.0 123600.0 150800.0
March 31 106300.0 32900.0 66000.0 141700.0
April 30 147200.0 9300.0 118400.0 160000.0
May 31 146100.0 20600.0 94400.0 170300.0
June 30 161900.0 7000.0 138000.0 177100.0
July 31 163400.0 9600.0 137200.0 180900.0
August 25 102600.0 43200.0 16700.0 172100.0
September - - - - -
October - - - - -
November - - - - -
December - - - - -

Flows measured in m®/d




TABLE 30: PRINCE GEORGE PULP AND PAPER (CANFOR) 1990 PRODUCTION MEASUREMENTS

M onth Count M ean Standard Deviation Minimum Maximum
January 30 1410.0 226.3 752.0 1619.0
February 28 1351.0 272.1 672.0 1628.0
March 31 1377.0 218.6 933.0 1643.0
April 30 1092.0 352.7 569.0 1708.0
May 31 1004.0 324.7 368.0 1570.0
June 29 1221.0 404.8 275.0 1669.0
July 31 900.0 504.6 27.0 1626.0
August 31 1001.0 376.3 414.0 1664.0
September 27 791.0 226.3 266.0 1151.0
October 31 1350.0 203.1 769.0 1659.0
November 30 1365.0 183.0 708.0 1577.0
December 28 1109.0 465.1 54.0 1670.0

TABLE 31: PRINCE GEORGE PULP AND PAPER (CANFOR) 1991 PRODUCTION MEASUREMENTS

M onth Count M ean Standard Deviation Minimum Maximum
January 29 1227.1 374.0 384.0 1638.0
February 27 1368.0 314.3 115.0 1667.0
March 31 1427.0 202.5 770.0 1692.0
April 30 1216.0 314.9 560.0 1677.0
May 30 1142.0 360.8 213.0 1576.0
June 30 1377.0 234.1 479.0 1620.0
July 31 1358.0 234.4 637.0 1645.0
August 31 1442.0 174.1 857.0 1724.0
September 28 887.3 290.2 409.0 1566.0
October 31 1171.0 350.2 637.0 1616.0
November 30 1277.0 298.1 714.0 1700.0
December 27 1359.0 300.9 249.0 1691.0

Production measured in ADT/d



TABLE 32: PRINCE GEORGE PULP AND PAPER (CANFOR) 1992 PRODUCTION MEASUREMENTS

M onth Count M ean Standard Deviation Minimum Maximum
January 31 1442.0 139.2 1154.0 1662.0
February 29 1370.0 2154 845.0 1750.0
March 31 1435.0 179.3 1058.0 1717.0
April 30 1268.0 316.6 616.0 1665.0
May 31 1014.0 316.1 441.0 1576.0
June 14 1331.0 348.8 330.0 1685.0
July 12 1112.0 489.3 223.0 1597.0
August 31 1486.0 147.1 1173.0 1694.0
September 29 1210.0 357.2 363.0 1699.0
October 31 1285.0 342.5 649.0 1652.0
November 30 1314.0 229.6 624.0 1660.0
December 28 1357.0 326.0 222.0 1733.0

TABLE 33: PRINCE GEORGE PULP AND PAPER (CANFOR) 1993 PRODUCTION MEASUREMENTS

M onth Count M ean Standard Deviation Minimum Maximum
January 31 1451.0 171.6 793.0 1676.0
February 28 1388.0 202.5 995.0 1696.0
March 31 863.0 624.1 59.0 1678.0
April 30 1322.0 200.8 650.0 1619.0
May 31 1224.0 399.8 340.0 1679.0
June 30 1475.0 186.0 858.0 1693.0
July 1 697.0 - 697.0 697.0
August 21 753.0 136.4 384.0 1000.0
September - - - - -
October - - - - -
November - - - - -
December - - - - -

Production measured in ADT/d




TABLE 34: WEYERHAEUSER 1990 TSS L OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 28 10825.8 3535.3 5889.0 18800.0
February 27 11552.2 4692.8 6228.0 29531.0
March 31 11761.1 4357.6 3592.0 18912.0
April 29 12178.7 4466.3 3267.0 21662.0
May 27 8388.9 7871.3 1130.0 25251.0
June 29 10193.5 5764.5 2178.0 28290.0
July 31 14793.3 4456.4 8172.0 25445.0
August 27 10458.9 3274.2 3977.0 16235.0
September 25 4205.3 2403.7 595.0 11812.0
October 24 5046.4 2140.6 716.0 9250.0
November 30 8616.9 5535.1 1306.0 19297.0
December 27 10692.6 3586.3 5300.0 18100.0

TABLE 35: WEYERHAEUSER 1991 TSSLOADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 31 8567.7 2471.6 3900.0 14000.0
February 20 11940.0 2591.4 7800.0 16700.0
March 27 10622.2 3444.9 4900.0 19600.0
April 12 12283.3 7298.5 4400.0 22900.0
May 31 9261.3 3766.2 3600.0 18900.0
June 28 10728.6 3036.3 6000.0 18000.0
July 29 11869.0 4312.0 5400.0 24900.0
August 28 8217.9 2668.9 4000.0 14500.0
September 12 2858.3 1612.1 1000.0 5300.0
October 30 6790.0 2306.6 3200.0 12400.0
November 28 9242.9 2507.1 4000.0 14500.0
December 24 8004.2 2729.3 4200.0 14800.0

L oadings measured in kg/d



TABLE 36: WEYERHAEUSER 1992 TSS L OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 31 9535.5 10578.1 3200.0 65000.0
February 29 7496.6 1352.9 5500.0 10500.0
March 31 8671.0 2283.2 4200.0 15300.0
April 30 7443.3 2206.4 4600.0 14600.0
May 31 6251.6 1299.7 4600.0 9700.0
June 6 6433.3 4430.2 700.0 12800.0
July - - - - -
August 30 7070.0 2154.6 3700.0 11100.0
September 27 7963.0 3417.4 3200.0 16400.0
October 17 7747.1 4522.6 900.0 14800.0
November 24 7904.2 3586.4 2500.0 20700.0
December 31 10358.1 4985.5 1200.0 23200.0
TABLE 37: WEYERHAEUSER 1993 TSSL OADINGS
M onth Count M ean Standard Deviation Minimum Maximum
January 29 7482.8 3802.1 3100.0 14700.0
February 24 7229.2 3051.9 2400.0 12700.0
March 31 7687.1 2393.1 4300.0 12400.0
April 29 8613.8 2743.5 5300.0 17200.0
May 28 1742.9 1951.7 0.0 9000.0
June 29 7717.2 3544.2 2000.0 16000.0
July 31 8096.8 1806.4 4700.0 11900.0
August - - - - -
September - - - - -
October - - - - -
November - - - - -
December - - - - -

L oadings measured in kg/d




TABLE 38: WEYERHAEUSER 1990 BOD. L OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 26 3248.4 882.2 1808.0 5127.0
February 27 3793.6 1102.8 2068.0 6925.0
March 30 4703.8 1634.6 2234.0 8756.0
April 29 4630.1 1848.2 1826.0 8756.0
May 22 3899.6 1891.7 1024.0 8729.0
June 28 3863.4 1292.6 1400.0 5924.0
July 29 4109.1 2336.1 1618.0 10343.0
August 29 3484.8 1687.1 1269.0 8258.0
September 20 1005.9 504.7 162.0 2012.0
October 26 2561.1 2028.5 60.0 8534.0
November 29 3522.0 1800.6 529.0 8381.0
December 26 3076.9 1245.6 900.0 5500.0

TABLE 39: WEYERHAEUSER 1991 BOD, LOADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 26 2155.4 1446.6 100.0 5400.0
February 12 5450.0 1681.2 2800.0 8400.0
March 12 5616.7 2819.4 2600.0 11900.0
April 6 6983.3 2669.4 4700.0 11000.0
May 15 4900.0 1827.6 2900.0 8600.0
June 11 4900.0 927.4 3400.0 6900.0
July 13 5100.0 1135.8 2600.0 6900.0
August 13 4307.7 1760.4 2300.0 8200.0
September 5 720.0 408.7 400.0 1400.0
October 15 3720.0 867.8 2300.0 5600.0
November 11 4800.0 1214.1 2300.0 6500.0
December 7 3271.4 1006.2 1900.0 4400.0

L oadings measured in kg/d




TABLE 40: WEYERHAEUSER 1992 BOD. L OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 14 3735.7 837.2 2700.0 5400.0
February 12 4333.3 783.2 3200.0 5700.0
March 15 4780.0 933.7 3100.0 6500.0
April 14 3807.1 962.7 2600.0 5500.0
May 10 3280.0 535.0 2300.0 3800.0
June - - - - -
July - - - - -
August 10 3350.0 570.1 2100.0 4000.0
September 14 3971.4 1492.3 1700.0 5900.0
October 7 4757.1 2253.8 1300.0 8100.0
November 15 4446.7 936.5 2900.0 6400.0
December 19 6668.4 2206.6 3300.0 11900.0
TABLE 41: WEYERHAEUSER 1993 BOD, LOADINGS
M onth Count M ean Standard Deviation Minimum Maximum
January 19 10452.6 3545.9 3700.0 15700.0
February 12 4500.0 1694.4 2200.0 7500.0
March 15 5813.3 2123.6 2800.0 9600.0
April 13 6807.7 2173.1 3200.0 10200.0
May 6 1500.0 562.1 800.0 2400.0
June 13 5592.3 2013.5 2500.0 9500.0
July 13 7115.4 1906.9 4600.0 10100.0
August - - - - -
September - - - - -
October - - - - -
November - - - - -
December - - - - -

L oadings measured in kg/d




TABLE 42: WEYERHAEUSER 1991 AOX LOADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January - - - - -
February - - - - -
March - - - - -
April - - - - -
May - - - - -
June - - - - -
July 6 3212.6 499.0 2599.3 4127.2
August 4 2619.3 284.0 2392.2 3009.0
September 1 1553.5 - 1553.5 1553.5
October 4 2993.0 532.2 2569.6 3748.8
November 3 3475.9 1756.7 2174.4 5474.0
December 3 2565.3 479.7 2012.8 2874.9
TABLE 43: WEYERHAEUSER 1992 AOX LOADINGS
M onth Count M ean Standard Deviation Minimum Maximum
January 1 1010.9 - 1010.9 1010.9
February - - - - -
March 1 3444 - 3444 3444
April 1 2082.6 - 2082.6 2082.6
May 1 934.6 - 934.6 934.6
June - - - - -
July - - - - -
August - - - - -
September 1 586.6 - 586.6 586.6
October - - - - -
November - - - - -
December - - - - -

L oadings measured in kg/d




TABLE 44: WEYERHAEUSER 1993 AOX LOADINGS

Month

January

Count

4

Mean

854.0

Standard Deviation

362.7

Minimum

581.8

Maximum

1388.4

February

March

April

846.1

252.6

502.9

1067.2

May

June

896.1

123.6

686.4

995.8

July

908.0

44.1

845.7

947.4

August

September

October

November

December

L oadings measured in kg/d




TABLE 45: WEYERHAEUSER 1990 PTOT LOADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 2 99.5 41.7 70.0 129.0
February 2 153.0 93.3 87.0 219.0
March 2 1315 5.0 128.0 135.0
April 1 148.0 - 148.0 148.0
May - - - - -
June 3 119.3 36.2 81.0 153.0
July 2 240.0 132.9 146.0 334.0
August 3 147.7 33.5 114.0 181.0
September 1 71.0 - 71.0 71.0
October 3 88.7 59.5 43.0 156.0
November 3 115.2 18.0 97.0 133.0
December 2 83.6 98.2 14.1 153.0
TABLE 46: WEYERHAEUSER 1991 PTOT LOADINGS
M onth Count M ean Standard Deviation Minimum Maximum
January 2 115.5 3.5 113.0 118.0
February 1 123.0 - 123.0 123.0
March 3 132.3 12.7 118.0 142.0
April 1 107.0 - 107.0 107.0
May - - - - -
June - - - - -
July - - - - -
August - - - - -
September - - - - -
October 4 105.3 7.7 96.0 113.0
November 4 158.0 23.9 135.0 182.0
December 1 106.0 - 106.0 106.0

L oadings measured in kg/d




TABLE 47: WEYERHAEUSER 1992 PTOT L OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 2 111.0 4.2 108.0 114.0
February 1 189.0 - 189.0 189.0
March 1 101.0 - 101.0 101.0
April 1 47.0 - 47.0 47.0
May 1 75.0 - 75.0 75.0
June - - - -
July - - - -
August 1 115.0 - 115.0 115.0
September 1 69.0 - 69.0 69.0
October 1 44.0 - 44.0 44.0
November 1 109.0 - 109.0 109.0
December 1 133.0 - 133.0 133.0
TABLE 48: WEYERHAEUSER 1993 PTOT LOADINGS
M onth Count M ean Standard Deviation Minimum Maximum
January 14 147.1 59.4 38.0 252.0
February 17 354.7 96.0 223.0 637.0
March 12 322.2 89.5 211.0 499.0
April 9 298.3 85.0 117.0 440.0
May 9 163.2 72.4 71.0 288.0
June 13 274.2 61.7 200.0 415.0
July 6 252.5 32.1 206.0 287.0
August - - - - -
September - - - - -
October - - - - -
November - - - - -
December - - - - -

L oadings measured in kg/d




TABLE 49: WEYERHAEUSER 1990 PDISLOADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 2 33.5 134 24.0 43.0
February 2 51.5 40.3 23.0 80.0
March 2 15.0 15.6 4.0 26.0
April 1 46.0 - 46.0 46.0
May - - - - -
June 3 44.3 8.1 35.0 49.0
July 1 142.0 - 142.0 142.0
August 3 55.3 3.5 52.0 59.0
September 1 46.0 - 46.0 46.0
October 3 51.0 42.3 16.0 98.0
November 3 57.0 36.5 21.0 94.0
December 2 53.0 2.8 51.0 55.0
TABLE 50: WEYERHAEUSER 1991 PDISLOADINGS
M onth Count M ean Standard Deviation Minimum Maximum
January 2 43.5 5.0 40.0 47.0
February 1 32.0 - 32.0 32.0
March 3 37.7 3.5 34.0 41.0
April 1 51.0 - 51.0 51.0
May - - - - -
June - - - - -
July - - - - -
August - - - - -
September - - - - -
October 3 58.3 29.4 38.0 92.0
November 4 43.5 11.9 26.0 51.0
December 1 47.0 - 47.0 47.0

L oadings measured in kg/d




TABLE 51: WEYERHAEUSER 1992 PDISLOADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 2 19.0 4.2 16.0 22.0
February 1 44.0 - 44.0 44.0
March 1 49.0 - 49.0 49.0
April 1 35.0 - 35.0 35.0
May 1 36.0 - 36.0 36.0
June - - - - -
July - - - - -
August 1 69.0 - 69.0 69.0
September 1 40.0 - 40.0 40.0
October 1 18.0 - 18.0 18.0
November 1 8.0 - 8.0 8.0
December 1 15.0 - 15.0 15.0

TABLE 52: WEYERHAEUSER 1993 PDISLOADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 13 46.9 59.7 38.0 252.0
February 17 242.6 67.8 165.0 444.0
March 12 224.3 54.0 116.0 303.0
April 8 211.8 62.4 117.0 298.0
May 9 127.0 52.2 54.0 244.0
June 13 153.3 35.6 81.0 216.0
July 6 150.8 25.9 116.0 181.0
August - - - - -
September - - - - -
October - - - - -
November - - - - -
December - - - - -

L oadings measured in kg/d



TABLE 53: WEYERHAEUSER 1990 FLOW MEASUREMENTS

M onth Count M ean Standard Deviation Minimum Maximum
January 31 159140.0 19350.0 121500.0 184600.0
February 28 163500.0 22320.0 91570.0 181500.0
March 31 150040.0 25890.0 115100.0 192500.0
April 30 165000.0 22620.0 121100.0 206800.0
May 27 147660.0 39200.0 21500.0 183600.0
June 30 153910.0 23440.0 106700.0 180900.0
July 31 154820.0 17150.0 115600.0 177800.0
August 31 163550.0 26400.0 112100.0 210400.0
September 25 145300.0 45850.0 15500.0 194200.0
October 28 135000.0 54500.0 8600.0 210100.0
November 30 146240.0 35000.0 29400.0 192000.0
December 30 134400.0 20540.0 111500.0 173800.0
TABLE 54: WEYERHAEUSER 1991 FLOW LOADINGS
M onth Count M ean Standard Deviation Minimum Maximum
January 31 143800.0 29960.0 74300.0 202100.0
February 28 145000.0 17220.0 119500.0 175600.0
March 31 148600.0 30530.0 59600.0 201700.0
April 13 143400.0 33610.0 58800.0 189600.0
May 31 138100.0 26030.0 77800.0 181700.0
June 30 148300.0 18510.0 120600.0 187600.0
July 30 154300.0 22430.0 122400.0 187600.0
August 31 159000.0 26400.0 121000.0 201100.0
September 20 76660.0 52690.0 18800.0 184300.0
October 31 135700.0 19940.0 111000.0 175000.0
November 30 137800.0 27460.0 61600.0 195500.0
December 31 129100.0 24160.0 86100.0 176700.0

Flows measured in m®/d




TABLE 55: WEYERHAEUSER 1992 FLOW MEASUREMENTS

M onth Count M ean Standard Deviation Minimum Maximum
January 31 134100.0 20350.0 92100.0 167000.0
February 29 131100.0 15160.0 106700.0 160200.0
March 31 130800.0 19250.0 100000.0 172200.0
April 30 128500.0 19670.0 96100.0 171800.0
May 31 132100.0 18620.0 80100.0 182600.0
June 24 51720.0 56860.0 6800.0 252400.0
July - - - - -
August 31 149900.0 18860.0 117100.0 172900.0
September 29 149600.0 19530.0 111600.0 176200.0
October 24 112700.0 57560.0 13300.0 166200.0
November 30 146000.0 17680.0 119000.0 170000.0
December 31 139600.0 31950.0 25200.0 172000.0
TABLE 56: WEYERHAEUSER 1993 FLOW MEASUREMENTS
M onth Count M ean Standard Deviation Minimum Maximum
January 31 141300.0 29680.0 51400.0 213600.0
February 28 142400.0 19910.0 107200.0 181700.0
March 31 144900.0 18070.0 120000.0 178500.0
April 30 142800.0 24620.0 89800.0 177400.0
May 22 66130.0 51750.0 200.0 157100.0
June 30 147900.0 14940.0 112000.0 171000.0
July 31 144600.0 18080.0 115100.0 172400.0
August - - - - -
September - - - - -
October - - - - -
November - - - - -
December - - - - -

Flows measured in m®/d




TABLE 57: WEYERHAEUSER 1990 PRODUCTION MEASUREMENTS

M onth Count M ean Standard Deviation Minimum Maximum
January 31 1214.0 189.7 439.0 1498.0
February 28 1133.0 242.8 484.0 1430.0
March 31 1265.0 161.8 834.0 1460.0
April 30 1170.0 228.0 206.0 1380.0
May 23 1095.0 341.4 96.0 1°435.0
June 30 1134.0 209.4 380.0 1378.0
July 31 1206.0 219.5 314.0 1415.0
August 31 1231.0 185.4 635.0 1459.0
September 19 1204.0 187.1 746.0 1438.0
October 24 957.0 460.2 28.0 1406.0
November 30 1187.0 256.9 373.0 1446.0
December 28 1076.2 419.1 39.0 1495.0

TABLE 58: WEYERHAEUSER 1991 PRODUCTION MEASUREMENTS

M onth Count M ean Standard Deviation Minimum Maximum
January 31 1216.0 143.0 798.0 1381.0
February 28 1200.0 238.7 553.0 1512.0
March 31 1265.0 128.4 760.0 1435.0
April 13 715.0 470.4 75.0 1341.0
May 31 1214.0 225.8 557.0 1493.0
June 29 1126.1 270.4 424.0 1489.0
July 29 1231.0 273.9 518.0 1826.0
August 31 1179.0 250.2 316.0 1463.0
September 5 967.0 161.6 724.0 1123.0
October 31 1169.0 233.2 513.0 1442.0
November 30 1174.0 269.6 554.0 1439.0
December 28 1184.5 250.5 294.0 2924.0

Production measured in ADT/d




TABLE 59: WEYERHAEUSER 1992 PRODUCTION MEASUREMENTS

M onth Count M ean Standard Deviation Minimum Maximum
January 31 1216.0 199.5 784.0 1459.0
February 29 1192.0 287.7 470.0 1997.0
March 31 1185.0 230.0 623.0 1447.0
April 30 1142.0 277.8 394.0 1439.0
May 31 1230.0 210.6 576.0 1483.0
June 4 1335.0 101.6 1262.0 1479.0
July - - - - -
August 31 1240.0 219.7 670.0 1476.0
September 29 1324.0 248.8 223.0 1500.0
October 16 1288.0 309.3 270.0 1501.0
November 30 1327.0 1125 1056.0 1526.0
December 26 12114 325.4 147.0 1535.0
TABLE 60: WEYERHAEUSER 1993 PRODUCTION MEASUREMENTS
M onth Count M ean Standard Deviation Minimum Maximum
January 31 1122.0 141.0 832.0 1446.0
February 28 1248.0 214.1 528.0 1455.0
March 31 1292.0 191.2 673.0 1486.0
April 30 1349.0 1135 1089.0 1480.0
May 7 933.1 426.5 539.0 1435.0
June 30 1274.2 141.8 963.0 1497.0
July 31 1336.0 158.4 636.0 1471.0
August - - - - -
September - - - - -
October - - - - -
November - - - - -
December - - - - -

Production measured in ADT/d




TABLE 61: QUESNEL RIVER PULP 1990 TSSL OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 20 7965.2 2278.3 3710.7 12553.1
February 20 8616.5 1800.5 3396.6 10810.1
March 20 6447.3 1433.4 3094.4 8988.2
April 15 7323.5 1126.1 5207.0 8857.8
May 13 6437.4 2021.9 3057.5 10403.1
June 15 5752.4 1970.1 2017.4 8531.9
July 15 5288.7 765.8 3260.8 6475
August 16 5776.7 1826.2 2898.2 8757.0
September 16 9112.4 3113.1 4416.4 17853.6
October 18 6040.1 2006.7 330.1 8684.8
November 15 7611.1 3244.9 1414.4 12605.4
December 19 7663.8 3990.3 810.0 12801.3
TABLE 62: QUESNEL RIVER PULP 1991 TSSL OADINGS
M onth Count M ean Standard Deviation Minimum Maximum
January 23 8145.5 2222.0 2760.5 12336.8
February 19 9183.4 3191.9 850.0 14173.4
March 22 12524.8 2800.3 5220.4 18378.6
April 21 12227.7 1895.0 8784.0 15408.2
May 22 12537.9 3332.7 4538.8 19677.9
June 19 13218.4 2540.2 8216.5 17745.2
July 19 11783.6 1986.7 8105.4 14242.3
August 21 9219.0 3185.0 5484.5 16512.0
September 20 11500.7 2506.9 6165.7 15806.4
October 24 9659.1 3359.3 5190.0 8405.5
November 22 12288.1 2316.1 8059.5 17656.3
December 18 12544.1 3354.8 5468.6 16380.0

L oadings measured in kg/d




TABLE 63: QUESNEL RIVER PULP 1992 TSSL OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 22 12145.7 2704.6 6724.8 16367.6
February 20 11459.5 1932.4 7670.0 15048.9
March 21 10632.0 3243.5 5677.3 14570.2
April 21 10586.6 1565.2 7793.0 13535.1
May 22 10022.7 2015.0 6402.2 13115.3
June 20 7740.8 4060.1 2149.8 14142.5
July 21 6000.6 2302.7 2900.9 10327.3
August 21 8764.4 2898.3 3915.5 12524.6
September 20 9565.1 1828.3 6204.4 12199.6
October 22 10353.7 2530.6 5608.1 15916.7
November 21 11785.6 3580.0 5248.8 16985.8
December 31 8511.8 2828.01 3801.6 15721.3

TABLE 64: QUESNEL RIVER PULP 1993 TSSL OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 29 10259.7 3452.0 4437.2 18950.1
February 27 4936.2 5062.5 89.8 15244.2
March 31 8924.6 2656.5 3944.2 16750.0
April 30 7084.3 2059.8 1387.8 10841.7
May 31 7637.1 1826.5 4078.5 10516.3
June 30 7645.0 3474.0 2494.0 16109.0
July 30 8307.6 2991.1 1288.1 14809.7
August 31 7600.7 1776.7 4256.2 10649.5
September - - - - -
October - - - - -
November - - - - -
December - - - - -

L oadings measured in kg/d



TABLE 65: QUESNEL RIVER PULP 1990 BOD. L OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 7 5378.1 784.7 4069.8 6255.5
February 5 5500.2 549.2 4827.6 6205.3
March 5 4618.5 1068.5 3451.4 5855.9
April 4 4816.6 1686.4 3254.4 6939.6
May 5 3808.8 1039.2 2446.0 4875.2
June 5 2975.0 1359.2 1455.4 4518.7
July 4 3269.8 1090.8 2084.0 4715.5
August 5 3902.5 1396.5 2476.9 5497.5
September 4 4628.5 2089.2 2469.6 6874.2
October 4 3594.7 1938.2 1845.5 6362.6
November 4 5723.1 1810.8 3789.4 8085.8
December 3 4023.3 1791.8 2043.7 5534.2

TABLE 66: QUESNEL RIVER PULP 1991 BOD. L OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 5 5919.1 3758.5 2966.4 12476.3
February 3 3949.8 1288.8 3009.8 5419.0
March 5 5323.8 2853.8 2712.5 9672.2
April 4 5050.6 1492.7 4012.2 7183.4
May 13 3836.5 556.1 2839.7 4840.5
June 11 6170.6 1220.3 4178.2 8073.3
July 10 4382.2 1365.2 2365.1 6350.4
August 12 5002.4 1766.9 2601.2 7564.8
September 12 5304.3 1381.8 2939.5 7004.4
October 13 4681.7 2085.2 2009.2 8405.5
November 12 6499.0 1911.8 3351.7 9246.3
December 10 4665.0 1574.7 1324.9 6769.9

L oadings measured in kg/d




TABLE 67: QUESNEL RIVER PULP 1992 BOD. L OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 14 4998.5 1710.1 1939.6 7048.7
February 12 4512.3 1082.6 2715.2 6541.8
March 12 3654.5 768.0 2710.5 4918.8
April 11 3902.2 799.0 2569.8 5087.1
May 10 4174.2 785.4 2214.1 5031.5
June 11 2602.3 918.5 1225.2 3572.2
July 14 2848.2 1121.1 1255.2 4559.9
August 12 3377.3 1185.6 1259.9 4789.1
September 14 2983.3 1088.2 1271.7 5214.6
October 13 3324.8 1155.1 1446.1 5653.0
November 12 2734.1 943.2 1162.5 4210.5
December 15 2969.9 855.3 1673.7 4333.8
TABLE 68: QUESNEL RIVER PULP 1993 BOD. L OADINGS
M onth Count M ean Standard Deviation Minimum Maximum
January 11 3843.9 1558.3 2217.1 6667.2
February 11 2231.6 1111.6 539.0 3738.5
March 15 2700.1 733.0 1870.8 4601.3
April 12 2362.0 935.4 797.0 3552.6
May 13 3408.7 1264.2 1511.7 5469.6
June 14 1900.0 992.0 667.0 4019.0
July 12 2453.7 1204.5 445.7 4290.7
August 12 2805.0 923.5 1358.7 4005.1
September - - - - -
October - - - - -
November - - - - -
December - - - - -

L oadings measured in kg/d




TABLE 69: QUESNEL RIVER PULP 1990 RACD L OADINGS

Month Count M ean Standard Deviation Minimum Maximum
January 5 12.9 7.4 0.0 18.7
February 4 16.4 1.9 14.6 19.0
March 2 8.5 12.0 0.0 16.9
April 4 18.6 1.6 17.3 20.5
May 4 24.6 10.2 15.2 38.1
June 4 14.0 18.1 0.0 37.9
July 2 17.5 12 16.7 184
August 4 3.2 55 0.0 115

September - - - - -
October 3 97.7 54.0 36.0 136.4
November 3 202.7 168.2 15.7 341.9
December 5 44.8 39.5 16.2 109.5
TABLE 70: QUESNEL RIVER PULP 1991 RACD LOADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 6 81.1 92.8 0.0 198.6
February 4 3.4 6.8 0.0 13.6
March 4 89.2 96.5 2.5 178.7
April 4 143.9 40.6 99.1 185.2
May 4 65.6 40.7 40.0 125.7
June 4 128.9 83.4 81.8 253.5
July 5 67.6 41.3 28.7 118.1
August 3 38.3 37.0 14.7 81.0
September 3 67.9 29.6 40.5 99.4

October - - - - -

November 2 143.8 49.2 109.0 178.6
December 3 25.6 14.6 9.0 36.5

L oadings measured in kg/d




TABLE 71: QUESNEL RIVER PULP 1992 RACD L OADINGS

Month Count M ean Standard Deviation Minimum Maximum
January 3 31.0 19.2 10.2 47.8
February 2 16.9 16.6 5.2 28.6
March 3 19.8 12.0 7.3 31.4
April 1 39.8 - 39.8 39.8
May 2 6.5 4.3 3.5 9.5
June - - - - -
July - - - - -
August - - - - -
September - - - - -
October - - - - -
November - - - - -
December - - - - -

L oadings measured in kg/d




TABLE 72: QUESNEL RIVER PULP 1990 TKN L OADINGS

Month Count M ean Standard Deviation Minimum Maximum
January 1 530.2 - 530.2 530.2
February 1 1068.4 - 1068.4 1068.4
March 1 634.1 - 634.1 634.1
April 1 7214 - 7214 721.4
May 1 422.3 - 422.3 422.3
June 1 284.0 - 284.0 284.0
July 1 514.4 - 514.4 514.4
August 1 342.7 - 342.7 342.7
September 1 248.5 - 248.5 248.5
October 1 704.8 - 704.8 704.8
November 1 157.2 - 157.2 157.2
December 1 296.7 - 296.7 296.7

TABLE 73: QUESNEL RIVER PULP 1991 TKN L OADINGS

Month Count M ean Standard Deviation Minimum Maximum

January - - - - -

February 1 48.9 - 48.9 48.9

March - - - - -

April - - - - -

May - - - - -

June - - - - -

July - - - - -

August - - - - -

September - - - - -

October - - - - -

November - - - - -

December - - - - -

L oadings measured in kg/d



TABLE 74: QUESNEL RIVER PULP 1992 TKN L OADINGS

Month

January

Count

Mean

Standard Deviation

Minimum

Maximum

February

March

April

May

June

July

August

September

October

577.6

577.6

577.6

November

1273.4

1273.4

1273.4

December

557.0

557.0

557.0

L oadings measured in kg/d




TABLE 75: QUESNEL RIVER PULP 1990 VSS L OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 2 7246.3 235.3 7079.9 7412.7
February 4 7815.6 267.9 7498.8 8042.5
March 4 4145.9 1767.5 1946.4 6262.2
April 4 4196.8 1045.3 3088.7 5506.5
May 4 3417.1 872.3 2264.8 4368.9
June 3 5390.9 886.1 4786.4 6408.0
July 3 4686.3 1297.3 3260.8 5797.8
August 1 2847.0 - 2847.0 2847.0
September 2 7371.6 345.7 7127.1 7616.0
October 3 6166.6 1362.8 5360.0 7740.0
November 3 2591.8 1349.2 1538.9 4112.6
December 1 7259.5 - 7259.5 7259.5
TABLE 76: QUESNEL RIVER PULP 1991 VSSLOADINGS
M onth Count M ean Standard Deviation Minimum Maximum
January 5 7153.3 2309.3 4891.2 10693.8
February 4 8792.0 2137.4 6163.2 10748.8
March 4 10233.4 2077.5 7215.2 11688.9
April 4 10059.2 1349.5 8756.3 11868.2
May - - - - -
June 4 11757.0 2639.2 9706.8 15450.3
July 3 8725.7 109.5 8629.7 8844.9
August 4 8668.4 4175.1 4731.6 13484.3
September 4 10323.6 3330.5 6914.0 13667.5
October 4 10951.8 2304.2 8936.1 14255.4
November 4 10632.0 1738.1 9434.4 13204.2
December 4 11594.8 3583.4 6932.7 14889.7

L oadings measured in kg/d




TABLE 77: QUESNEL RIVER PULP 1992 VSSLOADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 3 12557.9 1102.8 11442.3 13647.5
February 4 10939.4 2083.9 7976.8 12647.5
March 4 9697.5 2963.1 6248.9 12311.6
April 5 9880.4 1507.9 7598.7 11768.6
May 4 8932.2 1965.1 6218.1 10539.7
June 2 9756.3 378.6 9488.6 10024.0
July 5 6726.0 3802.6 2218.3 10462.4
August 6 8717.6 2079.8 5424.5 11006.0
September 5 9261.0 1687.0 6808.0 10789.3
October 3 10500.2 3515.2 8008.2 14520.9
November 4 9692.0 3920.1 5621.1 15049.1
December 4 8994.4 2370.1 5519.9 10708.1
TABLE 78: QUESNEL RIVER PULP 1993 VSSLOADINGS
M onth Count M ean Standard Deviation Minimum Maximum
January 4 7611.0 1840.3 5768.6 9562.6
February 4 7322.1 4179.1 1220.4 10688.2
March 5 8093.8 1713.2 6304 10901.4
April 4 6771.3 4011.9 1374.1 10409.8
May 4 7405.0 1422.2 5723.9 8907.0
June 5 7214.2 3016.9 3319.6 11403.4
July 4 7419.1 2430.1 4186.8 10083.5
August 5 6683.4 1924.6 3994.3 8944.0
September - - - - -
October - - - - -
November - - - - -
December - - - - -

L oadings measured in kg/d




TABLE 79: QUESNEL RIVER PULP 1990 FL OW MEASUREMENTS

M onth Count M ean Standard Deviation Minimum Maximum
January 31 15200.0 2000.0 10300.0 18700.0
February 28 15570.0 2500.0 7700.0 19780.0
March 31 15580.0 1010.0 14300.0 17900.0
April 30 16730.0 2060.0 11830.0 21030.0
May 30 16470.0 2500.0 10200.0 20300.0
June 30 16410.0 2500.0 9700.0 21200.0
July 30 17420.0 3800.0 2600.0 25800.0
August 31 18800.0 3700.0 12100.0 25800.0
September 30 17450.0 2700.0 10200.0 21300.0
October 31 15950.0 5200.0 800.0 28600.0
November 30 17400.0 5300.0 5300.0 34100.0
December 31 15570.0 5800.0 2000.0 21600.0

TABLE 80: QUESNEL RIVER PULP 1991 FLOW MEASUREMENTS

M onth Count M ean Standard Deviation Minimum Maximum
January 29 15210.0 2800.0 8400.0 22000.0
February 28 17100.0 3200.0 8300.0 24400.0
March 31 17300.0 3600.0 9200.0 23300.0
April 30 16370.0 1500.0 12200.0 18800.0
May 31 18980.0 1610.0 15020.0 21600.0
June 30 19600.0 1900.0 16200.0 23400.0
July 30 18900.0 3300.0 3800.0 22300.0
August 30 17500.0 2300.0 12700.0 22300.0
September 30 19420.0 2300.0 15800.0 25500.0
October 31 19150.0 3500.0 11800.0 31700.0
November 30 19700.0 2100.0 14500.0 23230.0
December 28 18130.0 4200.0 3600.0 22400.0

Flows measured in m®/d




TABLE 81: QUESNEL RIVER PULP 1992 FL OW MEASUREMENTS

M onth Count M ean Standard Deviation Minimum Maximum
January 31 18550.0 2390.0 14290.0 22600.0
February 29 19460.0 2020.0 15110.0 22510.0
March 30 19810.0 2100.0 16190.0 23770.0
April 30 19920.0 2200.0 15590.0 25070.0
May 31 18830.0 2310.0 13340.0 22070.0
June 30 18120.0 2700.0 10800.0 22060.0
July 31 18710.0 3170.0 8940.0 26020.0
August 31 18670.0 2700.0 13640.0 23760.0
September 30 17890.0 3990.0 9.0 21580.0
October 31 17980.0 2470.0 11270.0 22510.0
November 30 18180.0 2240.0 14630.0 22000.0
December 31 17240.0 4400.0 3720.0 21700.0
TABLE 82: QUESNEL RIVER PULP 1993 FLOW MEASUREMENTS
M onth Count M ean Standard Deviation Minimum Maximum
January 30 19870.0 1770.0 15790.0 23070.0
February 27 18310.0 3710.0 10170.0 22990.0
March 31 19140.0 2870.0 14790.0 28060.0
April 30 17740.0 2310.0 13740.0 22750.0
May 31 19060.0 2360.0 15240.0 22290.0
June 30 18050.0 2380.0 13700.0 21800.0
July 30 19060.0 2630.0 11710.0 22700.0
August 31 19240.0 2080.0 16370.0 23150.0
September - - - - -
October - - - - -
November - - - - -
December - - - - -

Flows measured in m®/d




TABLE 83: QUESNEL RIVER PULP 1990 PRODUCTION MEASUREMENTS

M onth Count M ean Standard Deviation Minimum Maximum
January 31 817.9 153.3 304.0 971.0
February 28 808.3 111.8 506.0 944.0
March 31 801.1 157.2 361.0 957.0
April 29 814.2 97.2 489.0 920.0
May 31 818.1 125.5 473.0 993.0
June 30 858.6 112.0 501.0 1035.0
July 30 830.7 135.8 421.0 991.0
August 31 811.9 137.3 350.0 943.0
September 30 793.4 126.1 316.0 903.0
October 30 847.0 33.9 681.0 886.0
November 30 818.2 85.3 571.0 910.0
December 29 706.9 230.3 126.0 946.0

TABLE 84: QUESNEL RIVER PULP 1993 PRODUCTION MEASUREMENTS

M onth Count M ean Standard Deviation Minimum Maximum
January 31 790.0 110.1 482.0 900.0
February 27 807.0 140.3 458.0 922.0
March 31 846.0 99.6 537.0 957.0
April 30 839.0 78.5 660.0 935.0
May 31 828.0 89.2 526.0 940.0
June 30 800.0 87.3 507.0 916.0
July - - - - -
August - - - - -
September - - - - -
October - - - - -
November - - - - -
December - - - - -

Production measured in ADT/d




TABLE 85: FMC 1990 TSSLOADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January - - - - -
February - - - - -
March - - - - -
April 3 77.1 32.0 52.0 113.1
May 3 23.0 33.8 3.5 62.1
June 3 17.7 11.3 10.8 30.8
July 3 29.9 10.7 17.9 38.4
August 4 19.1 4.7 14.8 25.8
September 4 29.5 12.8 16.1 44.9
October 4 23.8 19.1 8.7 50.7
November 19 22.5 15.9 7.5 74.1
December 7 20.7 13.2 5.3 36.7

TABLE 86: FMC 1991 TSSLOADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 5 11.5 6.4 5.8 21.2
February 3 20.5 4.8 16.5 25.8
March 4 13.0 9.6 4.8 23.8
April 2 55.1 52.2 18.2 92.0
May 4 2.6 3.2 0.9 7.4
June 3 12.5 5.7 6.1 17.0
July 2 12.4 9.8 5.4 19.3
August 1 18.3 - 18.3 18.3
September 1 104 - 104 104
October 1 22.3 - 22.3 22.3
November 1 18.7 - 18.7 18.7
December 1 19.8 - 19.8 19.8

L oadings measured in kg/d



TABLE 87: FMC 1992 TSSLOADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 1 24.1 - 24.1 24.1
February 1 27.9 - 27.9 27.9
March 1 18.7 - 18.7 18.7
April 1 9.4 - 9.4 9.4
May 1 10.2 - 10.2 10.2
June 1 59.2 - 59.2 59.2
July 2 18.3 13.4 8.9 27.8
August 1 91.9 - 91.9 91.9
September 2 17.6 0.9 17.0 18.3
October 1 22.6 - 22.6 22.6
November 1 56.7 - 56.7 56.7
December 5 25.6 13.7 13.3 47.2
TABLE 88: FMC 1993 TSSLOADINGS
M onth Count M ean Standard Deviation Minimum Maximum
January 2 13.7 8.3 7.9 19.6
February 1 11.9 - 11.9 11.9
March 1 7.5 - 7.5 7.5
April 1 32.5 - 32.5 32.5
May 1 84.9 - 84.9 84.9
June 1 70.5 - 70.5 70.5
July - - - - -
August 1 9.8 - 9.8 9.8
September - - - - -
October - - - - -
November - - - - -
December - - - - -

L oadings measured in kg/d




TABLE 89: FMC 1990 H,O, LOADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January - - - - -
February - - - - -
March - - - - -
April - - - - -
May 12 112.1 62.1 15.9 203.7
June 16 126.7 103.9 0.0 302.8
July 27 156.6 93.5 24.7 324.7
August 27 94.9 40.3 21.3 1733
September 27 18.8 25.5 0.0 75.7
October 19 54.8 34.3 26.7 42.3
November 30 75.5 45.6 11.1 196.2
December 31 102.0 37.5 414 205.6

TABLE 90: FMC 1991 H,O, LOADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 27 126.4 57.0 4.4 221.2
February 28 181.4 63.1 66.0 345.2
March 31 125.4 41.9 61.4 241.3
April 21 53.2 60.6 0.0 158.8
May 31 54.1 47.7 0.0 142.9
June 29 44.1 32.2 2.3 122.7
July 29 14.7 24.8 0.0 100.4
August 29 28.1 15.7 5.5 70.9
September 30 23.9 13.6 5.9 45.6
October 27 18.9 10.9 3.1 40.5
November 30 117.4 61.1 11.3 232.0
December 31 15.6 21.1 0.0 67.7

L oadings measured in kg/d



TABLE 91: FMC 1992 H,O, LOADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 31 16.1 16.7 0.0 64.9
February 29 114 19.3 0.0 65.0
March 31 31.6 16.4 0.0 55.6
April 30 184 18.2 5E-7 54.8
May 31 28.4 21.6 0.0 74.2
June 30 24.8 12.9 0.0 51.8
July 31 11.3 13.8 0.0 47.8
August 27 16.0 14.0 0.0 47.7
September 30 7.8 7.8 0.0 23.2
October 31 2.9 5.8 0.0 19.9
November 30 39.7 47.3 0.0 180.7
December 31 89.3 72.5 0.0 217.0
TABLE 92: FMC 1993 H,0, LOADINGS
M onth Count M ean Standard Deviation Minimum Maximum
January 31 36.4 25.9 0.0 100.7
February 28 35.8 18.3 7.7 169.3
March 31 15.8 19.1 0.0 74.2
April 30 21.5 23.2 0.0 81.0
May 29 15.9 17.2 0.0 48.6
June 30 4.9 12.4 0.0 56.3
July 31 4.1 5.6 0.0 16.7
August 31 4.1 9.1 0.0 38.8
September - - - - -
October - - - - -
November - - - - -
December - - - - -

L oadings measured in kg/d




TABLE 93: FMC 1990 TOC L OADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January - - - - -
February - - - - -
March - - - - -
April 3 84.7 67.9 44.7 163.1
May 3 36.9 56.7 1.6 203.7
June 3 0.2 0.01 0.1 0.2
July 3 75.7 23.7 59.6 102.9
August 5 70.2 32.9 38.7 110.3
September 4 28.9 16.3 22.5 61.3
October 4 33.2 6.9 26.7 42.3
November 23 31.8 16.0 5.8 65.6
December 27 39.5 14.8 15.3 75.8
TABLE 94: FMC 1991 TOC LOADINGS
M onth Count M ean Standard Deviation Minimum Maximum
January 22 63.8 22.6 19.7 116.8
February 27 73.9 194 31.5 119.1
March 31 95.8 23.2 56.0 151.4
April 23 67.6 54.4 2.8 150.9
May 31 44.8 14.6 21.0 82.5
June 29 39.7 6.2 30.0 55.4
July 29 32.7 10.9 2.2 51.8
August 31 52.1 15.9 22.3 84.5
September 30 60.8 18.6 315 108.5
October 31 64.7 16.7 40.6 107.9
November 30 64.5 18.3 34.2 111.8
December 31 57.8 12.7 36.6 87.2

Loadings measured in kg/d




TABLE 95: FMC 1992 TOC LOADINGS

M onth Count M ean Standard Deviation Minimum Maximum
January 31 62.0 18.8 0.0 109.8
February 29 62.6 9.1 51.7 826.6
March 29 68.5 14.9 52.0 100.2
April 30 94.9 36.0 58.1 183.5
May 31 82.7 17.7 51.6 130.5
June 30 75.1 18.2 46.1 119.0
July 31 56.7 12.1 36.3 96.2
August 27 77.2 24.6 25.5 142.9
September 30 42.8 12.1 27.6 73.6
October 31 54.2 10.7 32.0 82.9
November 30 67.8 14.9 13.4 89.0
December 31 51.2 34.9 3.2 117.5
TABLE 96: FMC 1993 TOC LOADINGS
M onth Count M ean Standard Deviation Minimum Maximum
January 31 53.9 24.1 19.5 148.1
February 28 46.3 5.4 32.9 56.4
March 31 58.0 15.3 39.8 104.5
April 30 67.7 13.8 51.3 111.8
May 29 70.5 21.4 9.9 122.8
June 30 73.1 12.2 42.6 97.2
July 31 70.7 8.8 51.2 84.9
August 31 70.3 9.9 56.1 108.6
September - - - - -
October - - - - -
November - - - - -
December - - - - -

L oadings measured in kg/d




TABLE 97: FMC 1990 FLOW MEASUREMENTS

M onth Count M ean Standard Deviation Minimum Maximum
January - - - - -
February - - - - -
March - - - - -
April 13 3440.2 1023.4 1250.0 5210.0
May 31 2819.0 1381.9 137.0 5443.0
June 30 2049.7 1078.7 158.0 3874.0
July 31 2652.6 1013.5 494.0 4603.0
August 31 2779.2 514.9 1946.4 3859.2
September 30 2209.4 210.1 1855.2 2503.2
October 31 2234.5 704.5 86.4 2858.4
November 30 1828.0 769.5 343.2 3465.6
December 31 2173.5 477.7 1118.4 3338.4
TABLE 98: FMC 1991 FLOW MEASUREMENTS
M onth Count M ean Standard Deviation Minimum Maximum
January 31 3223.0 1043.5 544.8 5114.4
February 28 3669.6 776.0 1893.6 5160.0
March 31 3810.5 677.7 2104.8 4869.6
April 23 2842.9 1627.6 456.0 4944.0
May 31 2744.5 739.5 1581.6 3760.8
June 30 2709.4 297.7 2044.8 3120.0
July 29 2445.4 741.4 115.2 3156.0
August 31 3542.3 761.9 2143.2 4706.4
September 30 4284.6 603.5 1855.2 5395.2
October 31 4231.9 197.7 3962.4 4629.6
November 30 4285.0 461.7 2848.8 5121.6
December 31 4183.0 139.3 3892.8 4509.6

Flows measured in m®/d




TABLE 99: FMC 1992 FLOW MEASUREMENTS

M onth Count M ean Standard Deviation Minimum Maximum
January 28 4472.0 199.1 3967.2 4812.0
February 29 4526.6 234.1 3892.8 4826.4
March 31 4520.7 185.4 4197.6 4836.0
April 30 5017.0 332.1 4648.8 5536.8
May 31 4914.2 347.4 4524.0 5748.0
June 30 4565.9 164.3 3873.6 4785.6
July 31 4440.6 107.6 4274.4 4824.0
August 28 4374.0 880.6 1644.0 5529.6
September 30 3571.0 1176.6 1624.8 4684.8
October 31 4625.7 190.6 4322.4 5140.8
November 30 4669.8 865.5 854.4 5572.8
December 31 2800.9 1403.0 261.6 4836
TABLE 100: FMC 1993 FLOW MEASUREMENTS
M onth Count M ean Standard Deviation Minimum Maximum
January 31 3934.7 995.0 2445.6 5628.0
February 28 4363.4 245.9 3796.8 4610.4
March 31 4405.0 410.9 3302.4 5229.6
April 30 4641.6 371.2 3648.0 5239.2
May 29 4559.7 1054.2 595.2 5414.4
June 30 5291.7 286.9 4257.6 5673.6
July 31 5418.6 139.5 4992.0 5767.2
August 31 5454.8 217.7 5008.8 5942.4
September - - - - -
October - - - - -
November - - - - -
December - - - - -

Flows measured in m®/d




APPENDIX A: DETAILED STATISTICAL TABLES OF HISTORICAL DATA
DIOXINS AND FURANS



TABLE 101: WEYERHAEUSER 1991 DIOXIN (2,3,7,8-TACDD,TCDD) CONCENTRATIONS

Month

January

Count

Mean

Standard Deviation

Minimum

Maximum

February

March

April

26.0

26.0

26.0

May

11.0

11.0

11.0

June

July

14.0

14.0

14.0

August

September

October

November

December

TABLE 102: WEYERHAEUSER 1993 DIOXIN (2,3,7,8-TACDD,TCDD) CONCENTRATIONS

Month

January

Count

Mean

Standard Deviation

Minimum

Maximum

February

March

April

May

June

July

August

September

October

November

December

Loadings measured in pg/L




TABLE 103: WEYERHAEUSER 1991 FURAN (2,3,7,8-TACDF, TCDF) CONCENTRATIONS

M onth Count M ean Standard Deviation Minimum Maximum
January - - - - -
February - - - - -
March 1 26.0 - 26.0 26.0
April 1 346.0 - 346.0 346.0
May 1 219.0 - 219.0 219.0
June 1 125.0 - 125.0 125.0
July 1 230.0 - 230.0 230.0
August 1 160.0 - 160.0 160.0
September - - - - -
October 2 101.5 12.0 93.0 110.0
November - - - - -
December - - - - -

TABLE 104: WEYERHAEUSER 1992 FURAN (2,3,7,8-TACDF, TCDF) CONCENTRATIONS

M onth Count M ean Standard Deviation Minimum Maximum
January 1 43.0 - 43.0 43.0
February - - - - -
March 1 140.0 - 140.0 140.0
April 1 49.0 - 49.0 49.0
May 2 159.0 157.0 48.0 270.0
June - - - - -
July 1 71.0 - 71.0 71.0
August - - - - -
September - - - - -
October - - - - -
November - - - - -
December - - - - -

L oadings measured in pg/L



TABLE 105: WEYERHAEUSER 1993 FURAN (2,3,7,8-TACDF, TCDF) CONCENTRATIONS

Month

January

Count

1

Mean

130.0

Standard Deviation

Minimum

130.0

Maximum

130.0

February

March

126.5

93.0

160.0

April

May

45.0

45.0

45.0

June

65.0

65.0

65.0

July

August

September

October

November

December

L oadings measured in pg/L




TABLE 106: PRINCE GEORGE PULP AND PAPER (CANFOR) 1990
DIOXIN (2,3,7,8-TACDD,TCDD) CONCENTRATIONS

Month Count M ean Standard Deviation Minimum Maximum

January - - - - -

February - - - - -

March - - - - -

April - - - - -

May - - - - -

June 1 25.0 - 25.0 25.0

July - - - - -

August - - - - -

September - - - - -

October - - - - -

November - - - - -

December - - - - -

TABLE 107: PRINCE GEORGE PULP AND PAPER (CANFOR) 1991 DIOXIN
(2,3,7,8-TACDD, TCDD) CONCENTRATIONS

M onth Count M ean Standard Deviation Minimum Maximum
January 1 78.0 - 78.0 78.0
February 1 140.0 - 140.0 140.
March 1 77.0 - 77.0 77.0
April 1 110.0 - 110.0 110.0
May 1 84.0 - 84.0 84.0
June 1 78.0 - 78.0 78.0
July 1 58.0 - 58.0 58.0
August 1 16.0 - 16.0 16.0
September 1 11.0 - 11.0 11.0
October 1 9.1 - 9.1 9.1
November 1 5.7 - 5.7 5.7
December 1 7.8 - 7.8 7.8

L oadings measured in pg/L



TABLE 108: PRINCE GEORGE PULP AND PAPER (CANFOR) 1992 DIOXIN
(2,3,7,8-TACDD, TCDD) CONCENTRATIONS

M onth Count M ean Standard Deviation Minimum Maximum
January 1 4.3 - 4.3 4.3
February 1 9.0 - 9.0 9.0
March 1 6.4 - 6.4 6.4
April - - - -
May - - - -
June - - - -
July 1 5.2 - 5.2 5.2
August 1 5.5 - 5.5 5.5
September - - - - -
October - - - - -
November - - - - -
December - - - - -

TABLE 109: PRINCE GEORGE PULP AND PAPER (CANFOR) 1993 DIOXIN
(2,3,7,8-TACDD, TCDD) CONCENTRATIONS

Month Count M ean Standard Deviation Minimum Maximum

January - - - - -

February - - - - -

March - - - - -

April - - - - -

May 1 2.1 - 2.1 2.1

June - - - - -

July - - - - -

August - - - - -

September - - - - -

October - - - - -

November - - - - -

December - - - - -

L oadings measured in pg/L



TABLE 110: PRINCE GEORGE PULP AND PAPER (CANFOR) 1990 FURAN
(2,3,7,8-TACDF,TCDF) CONCENTRATIONS

Month Count M ean Standard Deviation Minimum Maximum

January - - - - -

February - - - - -

March - - - - -

April - - - - -

May - - - - -

June 1 85.0 - 85.0 85.0

July - - - - -

August - - - - -

September - - - - -

October - - - - -

November - - - - -

December - - - - -

TABLE 111: PRINCE GEORGE PULP AND PAPER (CANFOR) 1991 FURAN
(2,3,7,8-TACDF,TCDF) CONCENTRATIONS

M onth Count M ean Standard Deviation Minimum Maximum
January - - - - -

February 1 150.0 - 150.0 150.0
March 1 170.0 - 170.0 170.0
April 1 210.0 - 210.0 210.0
May 1 190.0 - 190.0 190.0
June 1 180.0 - 180.0 180.0
July 1 150.0 - 150.0 150.0
August 1 55.0 - 55.0 55.0
September 1 31.0 - 31.0 31.0
October 1 37.0 - 37.0 37.0
November 1 26.0 - 26.0 26.0
December 1 28.0 - 28.0 28.0

L oadings measured in pg/L



TABLE 112: PRINCE GEORGE PULP AND PAPER (CANFOR) 1992 FURAN
(2,3,7,8-TACDF,TCDF) CONCENTRATIONS

M onth Count M ean Standard Deviation Minimum Maximum
January 1 17.0 - 17.0 17.0
February 1 23.0 - 23.0 23.0

March 1 28.0 - 28.0 28.0
April 1 15.0 - 15.0 15.0
May 1 12.0 - 12.0 12.0
June - - - - -
July 1 24.0 - 24.0 24.0

August 1 16.0 - 16.0 16.0

September 1 9.2 - 9.2 9.2
October 1 9.2 - 9.2 9.2
November 1 9.7 - 9.7 9.7
December 1 7.8 - 7.8 7.8
TABLE 113: PRINCE GEORGE PULP AND PAPER (CANFOR) 1993 FURAN
(2,3,7,8-TACDF, TCDF) CONCENTRATIONS

M onth Count M ean Standard Deviation Minimum Maximum
January - - - -
February 1 6.4 - 6.4 6.4

March 1 8.6 - 8.6 8.6

April 1 12.0 - 12.0 12.0

May 1 8.1 - 8.1 8.1

June 1 5.3 - 5.3 5.3

July 1 4.4 - 4.4 4.4
August - - - - -
September - - - - -
October - - - - -
November - - - - -
December - - - - -

L oadings measured in pg/L




APPENDIX A: DETAILED STATISTICAL TABLES OF HISTORICAL DATA
TOXICITY



TABLE 114
ACUTE TOXICITY 96 HOUR RAINBOW TROUT TESTING

Y ear ||

1990 1991 1992 1993
Weyerhaeuser 12/12 13/13 10/10 28/40
FMC 9/27 24/28 20/28 8/8
QRP 37/51 49/53 25/29 8/8
Canfor 13/13 9/9 13/13 11/14

Values measured as: (Passes’Number of Tests)




APPENDIX A: DETAILED STATISTICAL TABLES OF HISTORICAL DATA
FIGURES



Prince George Pulp and Paper (Canfor) Loadings (1990-1993)
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Figure 6.1.2: Weyerhaeuser Loadings (1990-1993)
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Figure 6.1.3: Quesnel River Pulp Loadings (1990-1993) =
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Figure 6.1.4: FMC Loadings (1990-1993)
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Figure 6.1.5: Prince George Pulp and Paper (Canfor) Dioxin/Furan Data (1990-1993)
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APPENDIX B: CHEMICAL DATA INCLUDING QA/QC



February 7,1994

Merv Palmer

IRC

160-14480 River Rd.
Richmond, BC

V6V 1L4

S

METHODOLOGY SUMMARY

Included is a brief explanation of the analytical methods used to generate data for the Fraser
River Waste Water analysis study. Methods used by Zenon are based upon those found in
“Standard Methods for the Examination of Water and Wastewater”, Eighteenth Edition,
published by the American Public Health Association, 1015 Fifteenth Street, NW/,
Washington, DC 20005. Other methods are derived from the principles of the EPA or BC
MOE methodologies quoted.

Alkalinity (SM 2320 B): the sample is titrated with dilute sulphuric acid to a pH of 4.5 to
determine the total alkalinity. The acid neutralising capacity of the sample is expressed as a
concentration of calcium carbonate. If the pH of the sample is greater than 8.3 the sample
is titrated to the phenolphthalein endpoint (pH 8.3) and then the pH 4.5 endpoint allowing
for calculation of the bicarbonate concentration. A Metrohm autotitrator Model 636
coupled to a Metrohm Model E503 Autosampler is used to perform the analysis.

Conductivity (SM18 2510 B): specific conductance is a measure of the ability of an
aqueous solution to conduct an electric current and is related to the total concentration of
ionic species and temperature. A homogenised portion of the sample is equilibrated at
25°C for 90 minutes in a water bath. The conductivity is measured using a calibrated
Metrohm Model 660 Conductometer. Calibration is performed using standard reference
solution having a conductance of 1413 phmos/cm.

pH (SM18 4500-H B): pH is measured with a standard pH electrode that has been
calibrated against externally prepared and validated buffer solutions. Measurement is
performed prior to alkalinity titration using the Metrohm Model 660 autotitrator or
separately using 2 Horiba pH Meter F-12.

Residue Nonfilterable and Fixed Nonfilterable (SM18 2540 D &E): a measured

aliquot of the homogenised sample is vacuum filtered through a Whatman® Glass Microfibre
Filter 934-AH and dried to constant weight at 103-105°C . The preferred volume of sample
is 1 L, however reduced volume residue nonfilterable sparcode is available when insufficient
sample is received. The residue retained on the filter represents the residue nonfilterable or
total suspended solids. This filter is then ignited to a constant weight at 550 + 50°C. The
weight loss, after cooling in a desiccator, represents the volatile suspended solids. The
analytical balance used for mass measurements is a Mettler AE163.

Zenon Environmental Laboratories Page...1



Biochemical Oxygen Demand (SM18 5210 B): The oxygen content of a diluted sample
is measured before and after a 5 day incubation period at 20°C. The depletion of dissolved
oxygen over this period is measured using an electrode with an oxygen permeable
membrane. An Orion Model 860 Oxygen Meter and DO Electrode 086010 are used to
complete the analysis. Incubator temperatures are monitored on a daily basis.

Dissolved Organic Carbon (SM18 5310): The sample is homogenised and then
analysed by means of a infrared analyser.

Chemical Oxygen Demand (SM18 5520 B): the sample is heated with acidic potassium
dichromate which oxidizes the organic matter in the sample. The oxidized organic matter
then reduces the chromium (VI) to chromium (I11), the remaining unreduced dichromate is
then back titrated with ferrous ammonium sulfate. The amount of consumed dichromate is
proportional to the chemical oxygen demand.

Cyanides, Strong Acid Dissociable (SM18 4500-CN C): Hydrogen cyanide is liberated
from the acidified sample by Distillation and purging with air. The Hydrogen cyanide gas is
collected by passing it through an NaOH scrubbing solution. Cyanide concentration is
determined by colorimetry.

Cyanides, Weak Acid Dissociable (SM18 4500-CN I): Hydrogen cyanide is liberated
from the slightly acidified sample by Distillation.

Nitrogen, Ammonia (SM18 4500-NH3 C): this automated procedure utilises the
Berthelot Reaction, in which the blue coloured compound, indophenol, is produced when a
solution of an ammonium salt is added to sodium phenoxide, and then followed with the
addition of sodium hypochlorite. EDTA is added to prevent the precipitation

of metal hydroxides. Sodium nitroprusside is added to intensify the blue colour. This

complex is measured at 630 nm using a Technicon® TRAACS 800™ continuous flow
instrument.

Nitrogen, Nitrate-Nitrite (SM18 4500-N03' F): samples are analyzed using an

automated colourimetric method (Technicon® TRAACS 800™ continuous flow instrument)
in which nitrate is reduced to nitrite at pH 7.5 in a copper-cadmium reductor cell. The
nitrite reacts under acidic conditions with sulfanilamide to form a diazo compound. This
compound is then coupled with N-(1-naphthyl)-ethylenediamine dihydrochloride to form a
reddish-purple azo dye that is measured at 520 nm. To determine the nitrate concentration,
the reduction step is bypassed and the resulting nitrite value obtained is subtracted from the
total nitrite value obtained using the reduction procedure. Low level parameters are

Phosphorus, Total (SM18 4500-P B & F): the organic material in filtered or unfiltered
samples undergo a sulfuric acid-persulfate digestion. Organically bound phosphorus is
released as phosphate and analysed as described above orthophosphorus. Digestation is
performed using in Pelton & Crane Autoclaves in dedicated glassware. All reagents and
dilutions are made using deionized water that has been glass distilled.
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Total Hardness (SM 2340 B): this is a calculation based on the concentration of calcium
and magnesium determined from the dissolved metals analysis using SM 3120 B. Hardness is
defined by the following equation:

Hardness, mg equivalent CaCO3/L
= 2.497[Ca, mg/L] + 4.118(Mg, mg/1]

Metals by Inductively Coupled Argon Plasma Atomic Emission Spectroscopy
(SM18 3030B/D & 3120 B): for total metals samples are first subjected to a nitric acid
digestion to dissolve suspended solids and remove organics by oxidation and volatilization.
There is no pretreatment of samples requiring dissolved metals and filtered samples are
analysed as received unless they are highly coloured, and are digested with nitric acid to
remove any possible organic contamination. The sample is aspirated into an inductively
coupled argon plasma for excitation of the atoms and subsequent emission of
electromagnetic radiation. The amount of radiation emitted is proportional to the analytes
concentration. The Thermo Jarrell Ash ICAP 61E is a fully automated and simultaneous
spectrometer that measures the concentrations of 32 elements.

Mercury (SM18 3112 B): all forms of mercury are converted to inorganic mercury using
an acid-permanganate digestion. Inorganic mercury is then reduced to its elemental state
using SnCl, and is measured using cold vapour atomic absorption spectrophotometry at a
wavelength of 253.7 nm. Analysis is performed using a Milton Roy Mercury monitor fitted
with a 30 cm absorbance cell.

Arsenic & Selenium - Low Level (SM18 3114 C): A diluted portion of the metals
digestate is reduced with sodium borohydride to form the metal hydrides of arsenic
selenium and antimony. Potassium iodide is then added to reduce antimony to its lower
oxidation state which then reacts with the borohydride to form stibine. The hydrides are
separated from the liquid phase in a phase separator and are swept into an inductively
coupled argon plasma for excitation and subsequent measurement of the emission signal by
simultaneous ICP spectrophotometry. The emission signal of each element is quantified
against digested standards. The hydride generator is completely automated and is interfaced
to a Thermo Jarrell Ash 1CAP G1E simultaneous spectrometer.

Adsorbable Organic Halides (AOX) (SM18 - 5§320B) - Water samples are preserved
with nitric acid and stored at 4°C until analysis. An appropriate sample aliquot is passed
through two granular activated carbon columns in series. The columns are then rinsed with
potassium nitrate solution to remove any inorganic halides. Each column is combusted and
the adsorbed organohalides are converted to HX, that is then titrated in the cell
microcoulometrically.

Chlorobenzene (BC MOE): A 1 litre water sample is extracted 3 times with 80, 50 and 50
mlL aliquots of dichloromethane, after the addition of the surrogate Ronnel. The extract is
then dried, concentrated by rotary evaporation, cleaned up and fractionated into 3 fractions
on Florisil prior to analysis. Analysis is by capillary gas chromatography with electron
capture detection.
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Chlorinated Phenolics, Pulp & Paper (US EPA Method 1653): This chlorophenolics
method will include analysis of chlorophenols, chloroguaiacols, chlorocatechols and several
other related compounds. Stable isotopically labelled analogs of selected compounds are
added as surrogates, and ascorbic acid is added to prevent oxidation of the catechols. The
chlorophenolics are converted in-situ to acetates by addition of acetic anhydride. After
acetylation, the solution is extracted. The extract is concentrated to a final volume of 1 mL,
an instrument internal standard is added, and an aliquot of the concentrated extract is
injected into the gas chromatograph. The compounds separated by capillary GC are
detected using selected ion monitoring mass spectroscopy.

PCDD-PCDF (EPA): a weighed portion of the sample is homogenized and spiked with
surrogate standards. Polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans are
extracted with an organic solvent and further processed by a series of clean-up procedures. The
extract is concentrated and then solvent exchanged using iso-octane containing an internal
standard. The individual congeners are analyzed by high resolution GC-MS with selected ion
monitoring and quantified using external standards.

Polycyclic Aromatic Hydrocarbons (PAHs) (SM18 6410 B): Prior to extraction the
deuterated surrogates naphthalene-d8, acenaphthene-d10, phenanthrene-d10, chrysene-d12 and
perylene-d12 are added, the extract is concentrated to 1 mL and measured by GC/MS with a
Hewlett Packard 5890 GC and HP 5970 mass selective detector (MSD) using selected ion
monitoring.

Resin Acids (EC VERS 1.0/91): Water samples are spiked with the surrogate nonadecanoic
acid. The samples are acidified and extracted. The extract is dried over sodium sulphate,
concentrated and methylated with diazomethane. The methylated extract is analysed by capillary
gas chromatography with an flame ionization detector.

Volatile Organics (EPA SW846 8260): A 5 mL aliquot of the sample is drawn into a specially
designed sparging vessel along with an appropriate spike of extraction recovery surrogates
(bromofluorobenzene, d4-1,2-dichloroethane, d-8 toluene). The contents of the vessel are
sparged and the volatiles collected on a sorbent trap.  The adsorbed volatile organics are
thermally desorbed and analysed using GC/MS. Quantification is performed using external
standards.
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water

Zenon ID:

Client ID:

VMYV VARIABLE METHOD METHOD

Parameter MDC Unit CODE CODE CODE
pH 0.1 pH units 10301 687 389 SM18 4500-H B
Specific Conductance 1 usS/cm 2041 817 32 SM18 2510B
Residue Nonfilt. 4 mg/L 10401 749 396 SM18 2540 D
Hardness Total "
Alkalinity Total 4.5 0.5 " 10108 364 370 SM18 2320 B
Biochem. Oxygen Dem. 10 . 8202 652 331 SM18 5210 B
Chemical Oxygen Dem. 10 " 320 1048 343 SM18 5220
Cyanide S.A.D. 0.005 " 428 SM18 4500CN C
Cyanide WAD 0.005 " 427 SM18 4500CN I
Nitrogen Amm.Diss(N) 0.005 " 7566 604 2347 SM18 4500 C
Nitro NO3+NO2Z2 D 0.02 "
Nitrogen NO3 Diss(N) "
Nitrogen NO2 Diss(N) 0.005 " 7206 613 239 SM18 4500 F
Phosphorus Tot. Diss 0.003 " SM18 4500 P,B&F
Silver 0.03 " 326 350 2577 SM18 3120 B
Aluminum 0.06 " 13009 373 1502 "
Arsenic 0.001 b 33008 379 1367 M18 3114C/3120
Boron 0.04 " SM18 3120 B
Barium 0.001 " "
Beryllium 0.001 " "
Bismuth 0.02 o "
Calcium 0.05 " "
Cadmium 0.002 " 48009 412 1502 "
Cobalt 0.004 " 27009 456 " "
Chromium 0.002 " 24009 463 " "
Copper 0.002 " 29009 470 " "
Iron 0.05 " 26009 519 " "
Mercury 0.00005 " 80011 549 1594 SM18 3112 B
Potassium 0.4 " SM18 3120 B
Magnesium 0.02 " "
Manganese 0.002 " "
Molybdenum 0.004 " 42009 595 1502 "
Sodium 0.4 . "
Nickel 0.01 " 28009 610 1502 "
Phosphorus 0.04 " "
Lead 0.03 " 82009 683 1502 "
Sulphur 0.1 " "
Antimony 0.02 " "
Selenium 0.002 " SM18 3114C/3120
Silicon 0.8 " SM18 3120 B
Tin 0.02 " 346 812 2577 "
Strontium 0.001 " 38009 823 1502 "
Tellurium 0.02 " "
Titanium 0.003 " "
Thallium 0.03 " 349 861 2577 "
Vanadium 0.003 " 351 878 2577 "
Zinc 0.01 " 30009 890 1502 "
Zirconium 0.003 " "
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water

Zenon ID:

Client ID:

VMV VARIABLE METHOD METHOD

Parameter MDC Unit CODE CODE CODE
Hydrogen Peroxide 0.2 mg/L Titration
DOC 3 " 6101 478 95 SM18 5310
Pentachlorophenol 0.00005 mg/L 17804 307 643 USEPA 1653
2346+2356-TeClPhenol 0.00005 " 17723/17721 228/321 " "
2 3 4 5-TeClPhenol 0.00005 " 17720 198 " "
2 3 4-TriClPhenol 0.00005 " 17710 123 " "
2 3 5-TriCIPhenol 0.00005 " 17711 320 " "
2 3 6-TriClPhenol 0.00005 " 17712 319 " "
2 4 5-TriClPhenol 0.00005 " 17714 333 " "
2 4 6-TriClPhenol 0.00005 " 17713 308 " "
2 4-Dichlorophenol 0.00005 " 17702 96 " "
2 6-Dichlorophenol 0.00005 " 17704 305 " "
2-chlorophenol 0.00005 " "
4-chlorophenol 0.00005 " "
Tetrachloroguaiacol 0.0001 " 957 "
3 4 5-TriClGuaiacol 0.0001 " 955 " "
3 4 6-TriClGuaiacol 0.0001 " " "
4 5 6-TriClGuaiacol 0.0001 " " "
4 5-Dichloroguaiacol 0.0001 " " "
4 6-Dichloroguaiacol 0.0001 " " "
4-Chloroguaiacol 0.0001 " " "
5-Chloroguaiacol 0.0001 " " "
6-Chloroguaiacol 0.0001 " " "
Tetrachlorocatechol 0.0001 " 958 " "
3 4 5-TriClCatechol 0.0001 " 956 " "
3 4-Dichlorocatechol 0.0001 " " "
3 5-Dichlorocatechol 0.0001 " " "
4 5-Dichlorocatechol 0.0001 " " "
4-Chlorocatechol 0.0001 " " "
letrachloroveratrole 0.0001 " " "
3 4 5-TriClVeratrole 0.0001 " " "
4 5-DiClVeratrole 0.0001 " " "
2 6-DiClsyringaldeh. 0.0001 " " "
2-ClSyringaldehyde 0.0001 " " "
3 4 5-TriClSyringol 0.0001 " " "
TriClTrimethoxybenz 0.0001 " " "
5 6-Dichlorovanillin 0.0001 " " "
6-Chlorovanillin 0.0001 " " "
Surrogate Recovery "
d3-Dichlorophenol % "
13C6-Penta Cl Phenol % "
13C6-Chloroguaiacol % "
13C6-Tri Cl Guaiacol % "
13C6-Te Cl Guaiacol % "
13C6-Di C Catechol % "
13C6-Te Cl Catechol % "
13C6-Chlorovanillin % "
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water

Zenon ID:

Client ID:

VMV VARIABLE METHOD METHOD

Parameter MDC Unit CODE CODE CODE
Abietic Acid 0.001 mg/L 950 EC VERS 2.5/91
Arachidic Acid 0.001 " "
Behenic Acid 0.001 " "
Chlorodehydroabietic 0.001 " 952 "
Dehydroabietic Acid 0.001 " 949 "
Dichl.deh.abietic Ac 0.001 " 953 "
9 10-Dichlo.Ste.Acd 0.001 " "
Isopimaric Acid 0.001 " 947 "
Lauric Acid 0.001 " "
Levo Pimaric Acid 0.001 " 948 "
Lignoceric Acid 0.001 " "
Linoleic Acid 0.001 " "
Linolenic Acid 0.001 " "
Myristic Acid 0.001 " "
Neoabietic Acid 0.001 " 951 "
Oleic Acid 0.001 " "
Palmitric Acid 0.001 " "
Palustric Acid 0.001 " "
Pimaric Acid 0.001 " "
Sandaraco Pimaric Ac 0.001 " 946 "
Stearic Acid 0.001 " "
RESIN ACID TOTAL 0.001 " "
Surrogate Recovery "
Nonadecanoic Acid 0 % "
AOX 0.01 mg/L 65 944 2375 SM18 5320B
PAH
Benz(a)anthracene 0.00001 mg/L 219 SM18 6410 B
7 12-Dimethylbenz(a) 0.00005 " "
Dibenz(a h)anthracen 0.00001 " 212 "
Chrysene 0.00001 " 155 "
Benzo(b+k)fluoranthe 0.00001 " 96222/96221 147/145 1981 "
3-Methylcholanthrene 0.00002 " "
Benzo(jfluoranthene 0.00001 v .
Benzo{g h Dperylene 0.00002 " 132 "
Benzo{c)phenanthrene 0.00001 " "
Pyrene 0.00001 " 96219 107 1981 "
Benzo(a)pyrene 0.00001 " 96223 204 1981 "
Dibenzo(a h)pyrene 0.00005 " "
Dibenzo(a i)pyrene 0.00005 " "
Dibenzo(a Dpyrene 0.00005 " "
Indeno(1 2 3-c d)pyr 0.00001 " 96224 140 1981 "
Acenaphthene 0.00001 " 96216 292 1981 "
Acenaphthylene 0.00001 " 96215 148 1981 "
Anthracene 0.00001 " 96 "
Fluoranthene 0.00001 " 9620 146 1981 "
Fluorene 0.00001 " 96217 303 1981 "
Naphthalene 0.00001 " 312 "
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water

Zenon ID:

Client ID:

VMV VARIABLE METHOD METHOD

Parameter MDC Unit CODE CODE CODE
Phenanthrene 0.00001 mg/L 96218 299 1981 "
Total PAH's 0.000058 " "
Total Low MW PAH's 0.00005 " "
Total High MW PAH's 0.00005 " "
Surrogate Recovery "
d10-Acenaphthene % "
d10-Phenanthrene % "
d12-Crysene % "
d12-Perylene % "
vVOC
Chloromethane 2.3 ug/L USEPA SW846 826
Vinyl Chloride 2.9 " "
Bromomethane 2.4 " "
Chloroethane 2.3 " "
TriClFluoromethane 0.3 " "
1 1-Dichloroethene 0.4 " "
Dichloromethane 0.3 " 95222 272 2321 "
t1 2-Dichloroethene 0.4 " "
1 1-Dichloroethane 0.5 " "
c1 2-Dichloroethene 0.4 " "
Chloroform 0.4 " 95208 250 2321 "
11 1-TriClEthane 0.6 " 95227 257 2321 "
1 2-Dichloroethane 0.4 " 95215 66 2321 "
Carbon tetrachloride 0.3 " "
Benzene 0.2 " 95200 256 2321 .
1 2-Dichloropropane 0.5 " .
Trichloroethene 0.3 " 95231 289 2321 "
Bromodichloromethane 0.4 " "
2-ClEthylvinylether 2.9 " "
c-1 3-DiClPropene 0.7 " "
t-1 3-DiClPropene 1.1 " "
Toluene 0.4 " 95226 73 2321 "
1 1 2-TriClEthane 0.6 . "
Chlorodibromomethane 0.4 " "
Ethylene Dibromide 0.6 " N
Tetrachloroethyene 0.2 " 95225 106 2321 "
Chlorobenzene 0.6 " "
Ethylbenzene 0.4 " 95221 52 2321 "
m&p-Xylenes 0.5 " 95077 113 2321 "
Bromoform 0.3 " "
Styrene 0.4 " 9§223 53 2321 "
0-Xylene 0.4 " 95076 328 2321 "
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water

Zenon ID:

Client ID:

VMV VARIABLE METHOD METHOD
Parameter MDC Unit CODE CODE CODE
1 1 2 2TetraClEthane 0.4 " 95224 290 2321 "
1 2-Dichlorobenzene 0.4 " 95211 329 2321 "
1 3-Dichlorobenzene 0.3 " .
1 4-Dichlorobenzene 0.2 " 95213 64 2321 "
Surrogate Recovery "
Bromofluorobenzene % "
d4-1 2-diClethane % "
d8-Toluene % "
1,2,4-TriClbenzene 0.0001 mg/L 17831 95 677 BCMOE
1,2,3-TriClbenzene 0.0001 " 17832 304 " "
1,2,4,5-TetraClbenzene 0.0001 " 17841 247 " "
1,2,3,4-TetraClbenzene 0.0001 " 17842 2458 " "
PentaClbenzene 0.0001 " 17850 237 " "
HexaClbenzene 0.0001 " 17812 91 " "
Surrogate Recovery "
Ronnel % "
Sampled on

Notes:

MDC = Minimum Detectable Concentration

< = Less than MDC

Organic results are not corrected for surrogate recovery
All results are blank corrected

(1) = NO2 MDC raised to 0.02 mg/L

due to color interference

Zenon Environmental Laboratories
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water

Zenon ID: 93028450 93028455 93028451 93028452 93028453 93028454

Client ID: CANFOR CANFOR FIELD CANFOR CANFOR CANFOR

DUPLICATE  BLANK 16:00 0:00 08:00

Parameter MDC Unit
pH 0.1 pH units 7.3 57 -
Specific Conductance 1 uS/cm 1630 - 2 - - —
Residue Nonfilt. 4 mg/L 81 117 < - - -
Hardness Total " 136 - 0.2 - - -
Alkalinity Total 4.5 0.5 " 200 --- < .- e -
Biochem. Oxygen Dem 10 " 55 34 < - . —
Chemical Oxygen Dem. 10 " 795 766 < - -
Cyanide S.A.D. 0.005 " 0.101 .- < - - —
Cyanide WAD 0.005 " 0.007 --- < .- - —
Nitrogen Amm.Diss(N) 0.005 " 0.083 - < - - -
Nitro NO3+NO2 D 0.02 " 0.07 --- < - .- -
Nitrogen NO3 Diss(N) " <0.02 - <0.02 - - -
Nitrogen NO2 Diss(N) 0.005 " 0.094 (1) < - —
Phosphorus Tot. Diss 0.003 " -—- o — —
Silver 0.03 . < .- < --- - -
Aluminum 0.06 " 0.39 - < —— .- -
Arsenic 0.001 " < - < -- - -
Boron 0.04 " < -- < -
Barium 0.001 " 0.146 - < .- —
Beryllium 0.001 " < - < .- —— —
Bismuth 0.02 " < -- < - — -
Calcium 0.05 " 45.6 0.06 -
Cadmium 0.002 " < < . - -
Cobalt 0.004 " < - < — -
Chromium 0.002 " 0.008 - < - - -
Copper 0.002 " 0.003 <
Iron 0.05 " 0.29 --- < - . -
Mercury 0.00005 " < -- < --- - -
Potassium 0.4 " 8.8 - < . - —
Magnesium 0.02 " 5.33 - 0.02 - o .-
Manganese 0.002 " 0.464 - < - - -
Molybdenum 0.004 " < - < - - -
Sodium 0.4 " 281 - < - —
Nickel 0.01 " < < _— - —
Phosphorus 0.04 " 0.82 - < - - —
Lead 0.03 " < - < - . -
Sulphur 0.1 " 108 - < - - -
Antimony 0.02 " < -- < --- - -
Selenium 0.002 " 0.002 - 0.002 --- - —
Silicon 0.8 " 4 - < - —
Tin 0.02 " < - < --- o —
Strontium 0.001 " 0.118 < - —_—
Tellurium 0.02 " < - < - - -
Titanium 0.003 " 0.007 - < - —
Thallium 0.03 " < - < . o —_
Vanadium 0.003 " 0.003 --- < .- .- -
Zinc 0.01 " 0.1 - < — - —
Zirconium 0.003 " < < —
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water

Zenon ID: 93028450 93028455 93028451 93028452 93028453 93028454

Client ID: CANFOR CANFOR FIELD CANFOR CANFOR CANFOR

DUPLICATE BLANK 16:00 0:00 08:00

Parameter MDC Unit
Hydrogen Peroxide 0.2 mg/L --- - - - - -
DOC 3 " 181 130 < - --- -
Pentachiorophenol 0.00005 mg/L < - < - - —
2346+2356-TeClPhenol 0.00005 " < - < - . -
2 3 4 5-TeClPhenol 0.00005 " < - < - v —
2 3 4-TriClPhenol 0.00005 " < - < -- .- -
2 3 5-TriClPhenol 0.00005 " < - < - -
2 3 6-TriClPhenol 0.00005 " < - < - —
2 4 5-TriClPhenol 0.00005 " < .- < - - -
2 4 6-TriClPhenol 0.00005 " < - < - - -
2 4-Dichlorophenol 0.00005 " 0.00012 - < - - -
2 6-Dichlorophenol! 0.00005 " < - < - -
2-chlorophenol 0.00005 " < < - - -
4-chlorophenol 0.00005 " < - < - -
Tetrachloroguaiacol 0.0001 " < - < - - -
3 4 5-TriClGuaiacol 0.0001 " 0.0016 < - - —
3 4 6-TriClGuaiacol 0.0001 " < - < -
4 S 6-TriClGuaiacol 0.0001 " 0.0008 - < -- - -
4 5-Dichloroguaiacol 0.0001 " 0.0005 - < - -- -
4 6-Dichloroguaiacol 0.0001 " 0.0001 - < - —
4-Chloroguaiacol 0.0001 " 0.0002 - < - - -
5-Chloroguaiacol 0.0001 " < < - .- —
6-Chloroguaiacol 0.0001 " < - < - - —
Tetrachlorocatechol 0.0001 " 0.0001 .- < . .- -
3 4 S-TriClCatechol 0.0001 " 0.0011 - < - - -
3 4-Dichlorocatechol 0.0001 " < - < - —
3 5-Dichlorocatechol 0.0001 " < - < - - -
4 5-Dichlorocatechol 0.0001 " 0.0008 - < - _— —
4-Chlorocatechol 0.0001 " < —- < - .- -
Ten achloroveratrole 0.0001 " < - < - —
3 4 5-TriClVeratrole 0.0001 " 0.0005 - < - - -
4 5-DiClVeratrole 0.0001 " 0.0001 < .- .- -
2 6-DiClsyringaldeh 0.0001 " < < - - -
2-ClISyringaldehyde 0.0001 " 0.0011 - < - - -
3 4 5-TritClSyringol 0.0001 " < - < - - -
TriC1 T imethoxybenz 0.0001 " < - < - - -
5 6-Dichlorovanillin 0.0001 " 0.0003 - < .- - —
6-Chlorovanillin 0.0001 " 0.0023 .- < - .- -
Surrogate Recovery
d3-Dichlorophenol % 34 —- 68 - o -
13C6-Penta Cl Phenol % 34 - 57 - - -
13C6-Chloroguaiacol % 30 - 46 - - -
13C5-Tri Cl Guaiacol % 36 46 .- - -
13C6-Te Cl Guaiacol % 36 49 - -
13C6-Di Cl Catechol % 43 - 41 - - —_
13C6-Te Cl Catechol % 36 - 53 - u-- -
13C6-Chlorovanillin % 37 - 45 - - -
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water

Zenon ID: 93028450 93028455 93028451 93028452 93028453 93028454

Client ID: CANFOR CANFOR FIELD CANFOR CANFOR CANFOR

DUPLICATE BLANK 16:00 0:00 08:00

Parameter MDC Unit
Abietic Acid 0.001 mg/L 0.21 - < - - -
Arachidic Acid 0.001 " 0.021 - < - - -
Behenic Acid 0.001 " 0.043 <
Chlorodehydroabietic 0.001 " 0.006 - < - - -
Dehydroabietic Acid 0.001 " 0.11 - < _— - -
Dichl.deh.abietic Ac 0.001 v < < -
9 10-Dichlo.Ste.Acd 0.001 " 0.002 < — - -
Isopimaric Acid 0.001 " 0.077 - < - - -
Lauric Acid 0.001 " 0.002 .- 0.001 - - -
Levo Pimaric Acid 0.001 " 0.011 < - -
Lignoceric Acid 0.001 " 0.032 -- < - .- —
Linoleic Acid 0.001 " 0.016 -- 0.001 --- -- -
Linolenic Acid 0.001 " 0.003 - < . - -
Myristic Acid 0.001 " 0.004 - < . - -
Neoabietic Acid 0.001 " 0.004 - < - - —
Oleic Acid 0.001 " 0.025 - 0.003 --- - -
Palmitric Acid 0.001 " 0.026 --- 0.004 - - -
Palustric Acid 0.001 " < < - - -
Pimaric Acid 0.001 " 0.073 --- 0.005 - . -
Sandaraco Pimaric Ac 0.001 " 0.012 < - --- -
Stearic Acid 0.001 " 0.016 .- 0.005 --- --- .-
RESIN ACID TOTAL 0.001 " 0.5 - 0.005 - - -
Surrogate Recovery
Nonadecanoic Acid 0 % 68 86 -
AOX 0.01 mg/L 6.4 --- < - - —
PAH
Benz(a)anthracene 0.00001 mg/L < < - - —
7 12-Dimethylbenz(a) 0.00005 " < - <
Dibenz(a h)anthracen 0.00001 . < - <
Chrysene 0.00001 < < - -
Benzo(b+k)fluoranthe 0.00001 " < -- < - .- -
3-Methylcholanthrene 0.00002 " < -- < - - —
Benzo(jfluoranthene 0.00001 " < -- < . — -
Benzo(g h Dperylene 0.00002 " < - < - - —
Benzo(c)phenanthrene 0.00001 " < < -
Pyrene 0.00001 " < - < - - -
Benzo(a)pyrene 0.00001 " < —- < —
Dibenzo(a h)pyrene 0.00005 " < - < - - -
Dibenzo(a Dpyrene 0.00005 " < - < —
Dibenzo(a Dpyrene 0.00005 " < < — -
Indeno(1 2 3¢ d)pyr 0.00001 " < - < - .- -
Acenaphthene 0.00001 " < - < - —
Acenaphthylene 0.00001 " < - < - - -
Anthracene 0.00001 " < < - - -
Fluoranthene 0.00001 " < < .- - -
Fluorene 0.00001 " 0.02 e 0.02 .- - -
Naphthalene 0.00001 " < <
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Reported to:
Attention:
Sample State:

Zenon Environmental Laboratories - Certificate of Analysis

IRC

Merv Palmer
Water

Project #:

Fraser River Water
Analysis

Parameter

Phenanthrene

Total PAH's

Total Low MW PAH's
Total High MW PAH's
Surrogate Recovery
d10-Acenaphthene
d10-Phenanthrene
d12-Crysene
d12-Perylene

YOC

Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
TriClFluoromethane
1 1-Dichloroethene
Dichloromethane

t1 2-Dichloroethene
1 1-Dichloroethane
c1 2-Dichloroethene
Chloroform

1 1 1-TriClEthane

1 2-Dichloroethane
Carbon tetrachloride
Benzene

1 2-Dichloropropane
Trichloroethene
Bromodichloromethane
2-ClEthylvinylether
c-1 3-DiClPropene
t-1 3-DiClPropene
Toluene

1 1 2-TriClEthane
Chlorodibromomethane
Ethylene Dibromide
Tetrachloroethyene
Chlorobenzene
Ethylbenzene
m&p-Xylenes
Bromoform

Styrene

0-Xylene

MDC

0.00001
0.00005
0.00005
0.00005

2.3
2.9
2.4
2.3
0.3
0.4
0.3
0.4
0.5
0.4
0.4
0.6
0.4
0.3
0.2
0.5
0.3
0.4
2.9
0.7
1.1
0.4
0.6
0.4
0.6
0.2
0.6
0.4
0.5
0.3
0.4
0.4

Zenon Environmental Laboratories

Zenon ID: 93028450 93028455

Client ID: CANFOR

Unit
mg/L <
" 0.02
" 0.02
" <
% 70
% 83
% 58
% 71
ug/L

CANFOR
DUPLICATE

93028451

BLANK

0.02
0.02

113
83
96
111

ANANNANANAANNANNA

w
NS

AAANNANANAANANAANNMAMNAMANANNANANANAR

93028452 93028453 93028454
FIELD CANFOR CANFOR CANFOR

16:00

AAANNANAANNANANA

(=]
~4

AAAANNANAAANAANANNNMAMAANANNANNANNANARN:

0:00 08:00

AAAAANANAANANA
AANANAANANANANNA

o
o
(=]
v

AAAAAANAAANAANAANNMNMANANNANANANANNANNANA
AAANAANAANAANAANANNANANANNANANNAS
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Reported to:
Attention:
Sample State:

Zenon Environmental Laboratories - Certificate of Analysis

IRC
Merv Palmer
Water

Fraser River Water
Analysis

Project #:

Parameter

11 2 2TetraClEthane
1 2-Dichlorobenzene
1 3-Dichlorobenzene
1 4-Dichlorobenzene
Surrogate Recovery
Bromofluorobenzene
d4-1 2-diClethane
d8-Toluene

1,2,4-TriClbenzene
1,2,3-TriClbenzene
1,2,4,5-TetraClbenzene
1,2,3,4-TetraClbenzene
PentaClbenzene
HexaClbenzene
Surrogate Recovery
Ronnel

Notes:
MDC =
< = Less than MDC

Zenon ID: 93028450 93028455

Client ID: CANFOR

MDC Unit
0.4 "
0.4 "
0.3 " -
0.2 " -
% -
% ---
% .
0.0001 mg/L <
0.0001 " 0.0003
0.0001 " 0.0014
0.0001 " <
0.0001 " 0.0003
0.0001 " <
% 79
Sampled on : 93/11/23

Minimum Detectable Concentration

Organic results are not corrected for surrogate recovery
All results are blank corrected
(1) = NO2 MDC raised to 0.02 mg/L

due to color interference

Zenon Environmental Laboratories

CANFOR
DUPLICATE

93/11/23

93028451
FIELD
BLANK

93/11/23

93028452 93028453 93028454
CANFOR CANFOR CANFOR

16:00 0:00 08:00

< < <

< < <

< < <

< < <
99 106 103
97 90 90
100 101 97

93/11/23 93/11/23 93/11/23
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water

Zenon ID: 93027171 93027172 93027173 93027174

Client ID: WEYERHAEUSER WEYERHAEUSER WEYERHAEUSER WEYERHAEUSER

COMP COMP 00:00 00:00
DUPLICATE DUPLICATE

Parameter MDC Unit
pH 0.1 pH units 7.4 7.4 - -
Specific Conductance 1 uS/cm 1910 1910 -
Residue Nonfilt. 4 mg/L 39 40 -- -
Hardness Total " 324 322 . -
Alkalinity Totwal 4.5 0.5 " 193 192 —
Biochem. Oxygen Dem. 10 " 37 36 .- —
Chemical Oxygen Dem. 10 " 445 446 - -
Cyanide S.A.D. 0.005 " 0.054 0.061 - —
Cyanide WAD 0.005 " < < - —
Nitrogen Amm.Diss(N\) 0.005 " 1.16 1.32 - -
Nitro NO3+NO2 D 0.02 " < < - -
Nitrogen NO3 Diss(N) " <0.02 <0.02 --- -
Nitrogen NO2 Diss(\) 0.005 " 0.075 (1) 0.081 (1)
Phosphorus Tot. Diss 0.003 " 1.18 1.23 - -
Silver 0.03 " < < .- -
Aluminum 0.06 " 0.46 0.46 - -
Arsenic 0.001 " < < --- —
Boron 0.04 " < 0.05 - -
Barium 0.001 " 0.118 0.119 - —
Beryllium 0.001 " < < - —
Bismuth 0.02 " < < - -
Calcium 0.05 " 117 116 .- —
Cadmium 0.002 " < < —
Cobalt 0.004 " < < - -
Chromium 0.002 " 0.065 0.01 .-
Copper 0.002 " 0.004 0.004 -
Iron 0.05 " 0.65 0.48 .- -
Mercury 0.00005 " 0.00006 0.00007 - -
Potassium 0.4 " 7.8 7.8 - -
Magnesium 0.02 " 7.76 7.76 - -
Mar:zanese 0.002 " 0.573 0.566 - -
Molybdenum 0.004 " 0.008 < - -
Sodium 0.4 " 264 267 -
Nickel 0.01 " 0.02 < --- -
PhLosphoiis 0.04 " 1.89 1.9 - -
Lead 0.03 " < < . -
Sulphu: 0.1 " 180 179 - -
Anumony 0.02 " < < .- —
Selenium 0.002 " 0.002 0.002 - -
Silicon 0.8 " 4.3 4.1 - —
Tin 0.02 " < < - —
Strontium 0.001 ! 0.17 0.171 --- -
Tellurium 0.02 " < < - —
Titanium 0.003 ! 0.02 0.02 - —
Thallium 0.03 " < < - -
Vanadium 0.003 " 0.004 - < -
Zinc 0.01 " 0.05 0.04 —
Zirconium 0.003 " < < -
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Reported to:

Zenon Environmental Laboratories - Certificate of Analysis

IRC

Project #:

Fraser River Water

Attention: Merv Palmer Analysis
Sample State: Water
Zenon ID: 93027171 93027172 93027173 93027174
Client ID: WEYERHAEUSER WEYERHAEUSER WEYERHAEUSER WEYERHAEUSER
coMp COMP 00:00 00:00
DUPLICATE DUPLICATE
Parameter MDC Unit
Hydrogen Peroxide 0.2 mg/L -- - - -
DOC 3 " 79 79 -
Pentachlorophenol 0.00005 mg/L < < - —
2346+2356-TeClPhenol 0.00005 " < < - —
2 3 4 5-TeClPhenol 0.00005 " < < .- —
2 3 4-TriClPhenol 0.00005 " < < - -
2 3 5-TriClPhenol 0.00005 " < < .- —
2 3 6-TriClPhenol 0.00005 " < <
2 4 5-TriClPhenol 0.00005 " < < - -
2 4 6-TriClPheno! 0.00005 o < < . -
2 4-Dichlorophenol 0.00005 " < < —
2 6-Dichlorophenol 0.00005 " < < - —
2-chlorophenol 0.00005 " < < .- —
4-chlorophenol 0.00005 " < < - -
Tetrachloroguaiacol 0.0001 " < < —
3 4 5-TriClGuaiacol 0.0001 " < < - —
3 4 6-TriClGuaiacol 0.0001 " < < -
4 5 6-TriClGuaiacol 0.0001 " < < - -
4 5-Dichloroguaiacol 0.0001 " < < - —
4 6-Dichloroguaiacol 0.0001 " < < - —
4-Chloroguaiacol 0.0001 " < < - -
5-Chloroguaiacol 0.0001 " < < - -
6-Chloroguaiacol 0.0001 " < < . —
Tetrachlorocatechol 0.0001 " 0.0006 0.0006 - —
3 4 5-TriClCatechol 0.0001 " < < - —
3 4-Dichlorocatechol 0.0001 " < < -
3 5-Dichlorocatechol 0.0001 " < < - —
4 5-Dichlorocatechol 0.0001 " 0.0009 0.0011 --e -
4-Chlorocatechol 0.0001 " < < .- —
Terrac k) overatrole 0.0001 " < < - -
3 4 5-TriClVeratrole 0.0001 " < < _— -~
4 5-DiClVeratrole 0.0001 " < < - -
2 6-DiClsyringaldeh 0.0001 " < < — —
2-ClSyringaldehyde 0.0001 " < < - -
3 4 5-TriClSyringol 0.0001 " < < — —
TriClTrimethoxybenz 0.0001 " < < -
5 6-Dichlorovanillin 0.0001 " < < - -
6-Chlorovanillin 0.0001 " 0.0009 0.001 --- -
Surrogate Recovery
d3-Dichlorophenol % 72 67 - -
13C6-Penta Cl Phenol % 79 81 --- —
13C6-Chloroguaiacol % 26 25 - -
13C6-Tri Cl Guaiacol % 112 102 - -
13C6-Te Cl Guaiacol % 88 88 -
13C6-Di Cl Catechol % 75 78 -
13C6-Te Cl Catecho! % 82 82 —
13C6-Chlorovanillin % 89 96 - -

Zenon Environmental Laboratories
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water

Zenon ID: 93027171 93027172 93027173 93027174

Client ID: WEYERHAEUSER WEYERHAEUSER WEYERHAEUSER WEYERHAEUSER

COMP COMP 00:00 00:00
DUPLICATE DUPLICATE

Parameter MDC Unit
Abietic Acid 0.001 mg/L < < —
Arachidic Acid 0.001 " < < —
Behenic Acid 0.001 " < < - —
Chlorodehydroabietic 0.001 " < < .- —
Dehydroabietic Acid 0.001 " < < o —
Dichl.deh.abietic Ac 0.001 " < < .- —
9 10-Dichlo.Ste. Acd 0.001 " < < —
Isopimaric Acid 0.001 " < < --- —
Lauric Acid 0.001 " < < - —
Levo Pimaric Acid 0.001 " < < - -
Lignoceric Acid 0.001 " < < - —
Linoleic Acid 0.001 " < < - —
Linolenic Acid 0.001 " < < -
Myristic Acid 0.001 " < < -- -
Neoabietic Acid 0.001 " < < -
Oleic Acid 0.001 " < < -
Palmitric Acid 0.001 " < < .- -
Palustric Acid 0.001 " < < - -
Pimaric Acid 0.001 " < < - -
Sandaraco Pimaric Ac 0.001 " < < - -
Stearic Acid 0.001 " < < - -
RESIN ACID TOTAL 0.001 ! < < -
Surrogate Recovery
Nonadecanoic Acid 0 % 33 57 --- -
AOX 0.01 mg/L 3.8 4
PAH
Benz(a)anthracene 0.00001 mg/L < < -- -
7 12-Dimethylbenz(a) 0.00005 " < < - o
Dibenz(a h)anthracen 0.00001 " < < - —
Chrysene 0.00001 " < < - -
Benzo(b+k)fluoranthe 0.00001 " < < —
3-Methylcholanthrene 0.00002 " < < - —
Benzo(jfluoranthene 0.00001 " < < - -
Benzo(g h Dperylene 0.00002 " < < - —
Benzo(c)phenanthrene 0.00001 " < 0.00001 -- -
Pyrene 0.00001 " < 0.00004 - -
Benzo(a)pyrene 0.00001 " < < -
Dibenzo(a h)pyrene 0.00005 " < < -
Dibenzo(a ipyrene 0.00005 " < < - —
Dibenzo(a Dpyrene 0.00005 " < < - —
Indeno(1 2 3-¢c d)pyr 0.00001 " < < - —
Acenaphthene 0.00001 " < < - -
Acenaphthylene 0.00001 " < < - —
Anthracene 0.00001 " 0.00004 < --- —
Fluoranthene 0.00001 " 0.00005 0.00005 --- -
Fluorene 0.00001 " 0.00006 08.00007 -
Naphthalene 0.00001 " < < - —
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water

Zenon ID: 93027171 93027172 93027173 93027174

Client ID: WEYERHAEUSER WEYERHAEUSER WEYERHAEUSER WEYERHAEUSER

COMP COMP 00:00 00:00
DUPLICATE DUPLICATE

Parameter MDC Unit
Phenanthrene 0.00001 mg/L 0.00009 0.00005 - .
Total PAH's 0.00005 " 0.00024 0.00022 - -
Total Low MW PAH's 0.00005 " 0.00019 0.00012 - -
Total High MW PAH's 0.00005 " 0.00005 0.0001 --- -
Surrogate Recovery
d10-Acenaphthene % 61 71 - -
di10-Phenanthrene % 120 122 --- -
d12-Crysene % 41 42 i o
d12-Perylene % 47 44 - -
vOC
Chloromethane 2.3 ug/L - < <
Vinyl Chloride 29 " < <
Bromomethane 2.4 " - - < <
Chloroethane 2.3 " - -- < <
TriClFluoromethane 0.3 " - - < <
1 1-Dichloroethene 0.4 " < <
Dichloromethane 0.3 " -- < <
t1 2-Dichloroethene 0.4 " - - < <
1 1-Dichloroethane 0.5 " - < <
c1 2-Dichloroethene 0.4 " - < <
Chloroform 0.4 " < <
11 1-TriClEthane 0.6 " . < <
1 2-Dichloroethane 0.4 " -- - < <
Carbon tetrachloride 0.3 " - < <
Benzene 0.2 " -- < <
1 2-Dichloropropane 0.5 " -- - < <
Trichloroethene 0.3 " - - < <
Bromodichloromethane 0.4 " .- - < <
2-ClEthylvinylether 2.9 " - < <
c-1 3-DiClPropene 0.7 " - - < <
i-1 3-DiCtPropenc 1.1 " -- - < <
Toluene 0.4 " - - < <
1 1 2-TriClEthane 0.6 " -- - < <
Chlorodibromomethane 0.4 " - - < <
Ethylene Dibromide 0.6 " - - < <
Tetrachloroethyene 0.2 " -- - < <
Chlorobenzene 0.6 " - - < <
£thylbenzene 0.4 " -- - < <
mé&p-Xylenes 0.5 " - < <
Bromoform 0.3 " .- < <
Styrene 0.4 " - < <
0-Xylene 0.4 " -- .- < <

Zenon Environmental Laboratories
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water

Zenon ID: 93027171 93027172 93027173 93027174

Client ID: WEYERHAEUSER WEYERHAEUSER WEYERHAEUSER WEYERHAEUSER

COMP COMP 00:00 00:00
DUPLICATE DUPLICATE
Parameter MDC Unit
1 1 2 2TetraClEthane 0.4 " --- - < <
1 2-Dichlorobenzene 0.4 " .- - < <
1 3-Dichlorobenzene 0.3 " - - < <
1 4-Dichlorobenzene 0.2 " --- - < <
Surrogate Recovery
Bromofluorobenzene % o - 110 110
d4-1 2-diClethane % - - 96 94
d8-Toluene % - 100 100
1,2,4-TriClbenzene 0.0001 mg/L < < -
1,2,3-TriClbenzene 0.0001 " < < - -
1,2,4,5-TetraClbenzene 0.0001 " < < - -
1,2,3,4-TetraClbenzene 0.0001 " < < - -
PentaClbenzene 0.0001 . < < . e
HexaClbenzene 0.0001 " < < - -
Surrogate Recovery
Ronnel % 58 57 - -
Sampled on 93/11/09 93/11/09 93/11/09 93/11/09

Notes:

MDC = Minimum Detectable Concentration

< = Less than MDC

Organic results are not corrected for surrogate recovery

All results are blank corrected
(1) = NO2 MDC raised to 0.02 mg/L
due to color interference

Zenon Environmental Laboratories
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water

Zenon ID: 93027171 93027172 93027173 93027174

Client ID: WEYERHAEUSER WEYERHAEUSER WEYERHAEUSER WEYERHAEUSER

COMP COMP 00:00 00:00
DUPLICATE DUPLICATE
Parameter MDC Unit
11 2 2TetraClEthane 0.4 " - - < <
1 2-Dichlorobenzene 0.4 " - - < <
1 3-Dichlorobenzene 0.3 " - - < <
1 4-Dichlorobenzene 0.2 " - o < <
Surrogate Recovery
Bromofluorobenzene % .- -— 110 110
d4-1 2-diClethane % - — 96 94
d8-Toluene % --- - 100 100
1,2,4-TriClbenzene 0.0001 mg/L < <
1,2,3-TriClbenzene 0.0001 " < < - -
1,2,4,5-TetraClbenzene 0.0001 " < < - .-
1,2,3,4-TetraClbenzene 0.0001 " < < .
PentaClbenzene 0.0001 " < < - -
HexaClbenzene 0.0001 " < < - -
Surrogate Recovery
Ronnel % 58 57 - .
Sampled on : 93/11/09 93/11/09 93/11/09 93/11/09

Notes:

MDC = Minimum Detectable Concentration

< = Less than MDC

Organic results are not corrected for surrogate recovery
All results are blank corrected

(1) = NO2 MDC raised to 0.02 mg/L

due to color interference

Zenon Environmental Laboratories Page 15 of 30



Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water

Zenon ID: 93027175 93027176 93026333 93026334

Client ID: WEYERHAEUSER WEYERHAEUSER QRP COMP METHOD

08:00 16:00 BLANK

Parameter MDC Unit
pH 0.1 pH units 7.9 5.7
Specific Conductance 1 uS/cm -- - 2040 1
Residue Nonfilt. 4 mg/L --- - 716 <
Hardness Total " .- - 168 <
Alkalinity Total 4.5 0.5 " 742 <
Biochem. Oxygen Dem. 10 N - - 208 <
Chemical Oxygen Dem. 10 " - - 1650 <
Cyanide S.A.D. 0.005 " - --- 0.254 <
Cyanide WAD 0.005% " -- --- 0.018 <
Nitrogen Amm.Diss(N\) 0.005 " --- - 0.065 <
Nitro NO3+NO2 D 0.02 " --- .- < <
Nitrogen NO3 Diss(N) " --- <0.02 <0.02
Nitrogen NO2 Diss(N) 0.005 " .- 0.041 <
Phosphorus Tot. Diss 0.003 " -- --- <
Silver 0.03 o .- < <
Aluminum 0.06 " - - 0.24 <
Arsenic 0.001 " --- .- < <
Boron 0.04 " - - 0.37 <
Bartum 0.001 b --- - 0.177 <
Beryllium 0.001 " - - < <
Bismuth 0.02 " - < <
Calcium 0.05 " - - 53.9 <
Cadmium 0.002 " -- - < <
Cobalt 0.004 " - < <
Chromium 0.002 " - - 0.01 0.002
Copper 0.002 " --- 0.012 <
Iron 0.05 " - 0.46 <
Mercury 0.00005 " < <
Potassium 0.4 " --- 15.1 <
Magnesium 0.02 " --- 8.21 <
Manganese 0.002 " - --- 2.32 <
Molybdenum 0.004 " -- - < <
Sodium 0.4 " - - 384 <
Nickel 0.01 " --- - < <
Phosphorus 0.04 " --- - 5.74 <
Lead 0.03 " < <
Sulphur 0.1 " --- - 107 <
Antimony 0.02 " .- < <
Selenium 0.002 " - - < <
Silicon 0.8 " - 20.5 <
Tin 0.02 " - - < <
Strontium 0.001 " 0.163 <
Tellurium 0.02 " - -e- < <
Titanium 0.003 * --- 0.006 <
Thallium 0.03 " - - < <
Vanadium 0.003 " - - 0.013 <
Zinc 0.01 " - - 0.29 0.04
Zirconium 0.003 " - --- < <
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water

Zenon ID: 93027175 93027176 93026333 93026334

Client ID: WEYERHAEUSER WEYERHAFUSER QRP COMP METHOD

08:00 16:00 BLANK

Parameter MDC Unit
Hydrogen Peroxide 0.2 mg/L - - - -
DOC 3 " 277 <
Pentachlorophenol 0.00005 mg/L --- - - —
2346+2356-TeClPhenol 0.00005 " - - — -
2 3 4 5-TeClPhenol 0.00005 v - - — -
2 3 4-TriClPhenol 0.00005 " - - . -
2 3 5-TriClPhenol 0.00005 " --- —— - -
2 3 6-TriClPhenol 0.00005 "
2 4 5-TriClPhenol 0.00005 " - - - -
2 4 6-TriClPhenol 0.00005 "
2 4-Dichlorophenol 0.00005 " .- e —— .
2 6-Dichlorophenol 0.00005 “
2-chlorophenol 0.00005 " - - - —
4-chlorophenol 0.00005 " - - -
Tetrachloroguaiacol 0.0001 " - - - -
3 4 5-TriClGuaiacol 0.0001 " - - -
3 4 6-TriCiGuaiacol 0.0001 " - e
45 6-TriClGuaiacol 0.0001 " - - -
4 5-Dichloroguaiacol 0.0001 " - .- - -
4 6-Dichloroguaiacol 0.0001 " .- - - -
4-Chloroguaiacol 0.0001 " - - -
5-Chloroguaiacol 0.0001 " - - -
6-Chloroguaiacol 0.0001 . .- - -
Tetrachlorocatechol 0.0001 " - - - .-
3 4 5-TriClCatechol 0.0001 " - - -
3 4-Dichlorocatechol 0.0001 " - - . —
3 5-Dichlorocatechol 0.0001 " .- -
4 5-Dichlorocatechol 0.0001 " - - .-
4-Chlorocatechol 0.0001 " - - - -
Tetwrachloroverariic 0.0001 " - - -
3 4 5-TriClVeratrole 0.0001 J - .- - —
4 5-DiClVeratrole 0.0001 " - o - —
2 6-DiClsyringaldeh. 0.0001 " - - -
2-ClSyringaldehyde 0.0001 " .- - -
3 4 5-TriClSyringol 0.0001 " - - -
TriClTrimethoxybenz 0.0001 " - -
5 6-Dichlorovanillin 0.0001 " — — - -
6-Chlorovaniltin 0.0001 " - - -
Surrogate Recovery
d3-Dichlorophenol % -
13C6-Penta Cl Phenol % - o - -
13C6-Chloroguaiacol % - - -
13C6-Tri CI Guaiacol % - - - -
13C6-Te Cl Guaiacol % - - — -
13C6-Di Cl Catechol % - .- - -
13C6-Te Cl Catechol % — .-
13C6-Chiorovanillin % - - -
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water

Zenon ID: 93027175 93027176 93026333 93026334

Client ID: WEYERHAEUSER WEYERHAEUSER QRP COMP METHOD

08:00 16:00 BLANK

Parameter MDC Unit
Abietic Acid 0.001 mg/L - .- 0.09 <
Arachidic Acid 0.001 " .- - 0.011 <
Behenic Acid 0.001 " - --- 0.05 <
Chlorodehydroabietic 0.001 " - < <
Dehydroabietic Acid 0.001 " - 0.13 <
Dichl.deh.abietic Ac 0.001 " < <
9 10-Dichlo.Ste.Acd 0.001 " - - < <
Isopimaric Acid 0.001 " .- -— 0.026 <
Lauric Acid 0.001 " - - < <
Levo Pimaric Acid 0.001 " - --- 0.043 <
Lignoceric Acid 0.001 " - - 0.09 <
Linoleic Acid 0.001 " - 0.39 <
Linolenic Acid 0.001 " --- < <
Myristic Acid 0.001 " 0.032 <
Neoabietic Acid 0.001 " - 0.006 <
Oleic Acid 0.001 " --- --- 0.22 0.007
Palmitric Acid 0.001 " - --- 0.5 0.004
Palustric Acid 0.001 " - < <
Pimaric Acid 0.001 " - 0.033 <
Sandaraco Pimaric Ac 0.001 " - < <
Stearic Acid 0.001 " - - 0.049 0.001
RESIN ACID TOTAL 0.001 " - - 0.33 <
Surrogate Recovery
Nonadecanoic Acid 0 % - 44 77
AOX 0.01 mg/L
PAH
Benz(a)anthracene 0.00001 mg/L -- - 0.00003 <
7 12-Dimethylbenz(a) 0.00005 " --- - < <
Dibenz(a h)anthracen 0.00001 " - 0.00002 <
Chryscenc 0.00001 " --- < <
Benzo(b+k)ilucranthe 0.00001 " < <
3-Methylcholanthrene 0.00002 " - < <
Benzo(pfluoranthene 0.00001 " .- e < <
Benzo(g h Dperylene 0.00002 " --- - < <
Benzo{c)phenanthrene 0.00001 " --- - 0.00002 <
Pyrene 0.00001 " 0.00001 <
Benzo(a)pyrene 0.00001 " < <
Dibenzo(a h)pyrene 0.00005 " -- - < <
Dibenzo(a i)pyrene 0.00005 " < <
Dibenzo(a Dpyrene 0.00005 " - < <
Indeno(1 2 3-c d)pyr 0.00001 " < <
Acenaphthene 0.00001 " < <
Acenaphthylene 0.00001 " 0.00003 <
Anthracene 0.00001 " 0.00004 <
Fluoranthene 0.00001 " - 0.00002 <
Fluorene 0.00001 " . < <
Naphthalene 0.00001 " --- - < <
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water
Zenon ID: 930271758 93027176 93026333 93026334
Client ID: WEYERHAEUSER WEYERHAEUSER QRP COMP METHOD
08:00 16:00 BLANK
Parameter MDC Unit
Phenanthrene 0.00001 mg/L - .- 0.00006 <
Total PAH's 0.00005 " - 0.0011 <
Total Low MW PAH's 0.00005 " --- - 0.00013 <
Total High MW PAH's 0.00005 " - 0.00096 <
Surrogate Recovery
d10-Acenaphthene % - - 67 <
d10-Phenanthrene % - - 110 <
di 2-Crysene % - - 64 <
d12-Perylene % - - 40 <
vOC
Chloromethane 2.3 ug/L < < - .-
Vinyl Chloride 2.9 " < < . —
Bromomethane 2.4 " < < - -
Chloroethane 2.3 " < < - -
TriClFluoromethane 0.3 " < < - -
1 1-Dichloroethene 0.4 " < < - -
Dichloromethane 0.3 " < < -
t1 2-Dichloroethene 0.4 " < < - -
1 1-Dichloroethane 0.5 " < < - -
c1 2-Dichloroethene 0.4 " < < - -
Chloroform 0.4 " < < - —
1 1 1-TriClEthane 0.6 " < < - —
1 2-Dichloroethane 0.4 " < < - -
Carbon tetrachloride 0.3 " < < - -
Benzene 0.2 " < < - <
1 2-Dichloropropane 0.5 " < < — -
Trichloroethene 0.3 " < < — .-
Bromodichloromethane 0.4 " < < - -
2-ClEthylvinylether 2.9 " < < - -
c-1 3-DiClPropene 0.7 " < < - .-
t-1 3-DiClPropene 1.1 " < < - -
Toluene 0.4 " < < - <
1 1 2-TriClEthane 0.6 " < < - -
Chlorodibromomethane 0.4 " < < - -
Ethylene Dibromide 0.6 " < < - -
Tetrachloroethyene 0.2 " < < - -
Chlorcbenzene 0.6 " < < - -
Ethylbenzene 0.4 " < < - <
m&p-Xylenes 0.5 " < < - <
Bromoform 0.3 " < < - -
Styrene 0.4 " < < — <
0-Xylene 0.4 " < < .- <
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water
Zenon 1D: 93027175 93027176 93026333 93026334
Client ID: WEYERHAEUSER WEYERHAEUSER QRP COMP METHOD
08:00 16:00 BLANK
Parameter MDC Unit
11 2 2TetraClEthane 0.4 " < < — -
1 2-Dichlorobenzene 0.4 " < < — -
1 3-Dichlorobenzene 0.3 " < < — -
1 4-Dichlorobenzene 0.2 " < < - -
Surrogate Recovery —
Bromofluorobenzene % 110 120 — 100
d4-1 2-diClethane % 91 96 - -
d8-Toluene % 100 110 — -
1,2,4-TriClbenzene 0.0001 mg/L — -
1,2,3-TriClbenzene 0.0001 " - .- - -
1,2,4,5-TetraClbenzene 0.0001 " —
1,2,3,4-TetraClbenzene 0.0001 " - -
PentaClbenzene 0.0001 " - - - .
HexaClbenzene 0.0001 " - —
Surrogate Recovery
Ronnel % . - - -
Sampled on : 93/11/09 93/11/09 93/11/12 93/11/12
Notes:

MDC = Minimum Detectable Concentration

< = Less than MDC

Organic results are not corrected for surrogate recovery
All results are blank corrected

(1) = NO2 MDC raised to 0.02 mg/L

due to color interference
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water

Zenon ID: 93026335 93026336 93026337 93026846 93026847

ClientID: QRP QRP QRP FMC FMC
0:00 8:00 16:00 DUPLICATE

Parameter MDC Unit
pH 0.1 pH units 7.8 7.9 7.8 7.6 7.5
Specific Conductance 1 uS/cm 2040 2050 1970 288 288
Residue Nonfilt. 4 mg/L 644 612 462 < 5
Hardness Total " - - 58.7 58.7
Alkalinity Total 4.5 0.5 " 739 748 721 64.2 62.9
Biochem. Oxygen Dem. 10 " 200 135 96 - -
Chemical Oxygen Dem. 10 " 1420 1390 1330 23 20
Cyanide S.A.D. 0.005 " . — — - -
Cyanide WAD 0.005 " - - - - -
Nitrogen Amm Diss(N) 0.005 " 0.066 0.068 0.063 - -
Nitro NO3+NO2 D 0.02 b 0.05 < < . -
Nitrogen NO3 Diss(N) " 0.03 <0.02 <0.02 - —
Nitrogen NO2 Diss(\) 0.005 " 0.02  <0.02(1) <0.02 (1)
Phosphorus Tot. Diss 0.003 " - -
Silver 0.03 " < <
Aluminum 0.06 " - 0.08 0.08
Arsenic 0.001 " - --- < <
Boron 0.04 " < <
Barium 0.001 N - - -- 0.019 0.02
Beryllium 0.001 " < <
Bismuth 0.02 " - . - < <
Calcium 0.05 " --- --- 15.9 15.9
Cadmium 0.002 " - - - < >
Cobalt 0.004 " < <
Chromium 0.002 " - . < <
Copper 0.002 " - --- 0.018 0.018
Iron 0.05 " 0.21 0.2
Mercury 0.00005 " < <
Potassium 0.4 u -- 1.7 1.7
Magnesium 0.02 " - --- - 4.62 4.61
Manganese 0.002 " --- --- -- 0.023 0.023
Molybdenum 0.004 " - - - < <
Sodium 0.4 " - --- —- 31.5 31.4
Nicke! 0.01 " - —— - < <
Phosphorus 0.04 " - -- - 0.84 0.84
Lead 0.03 " < <
Sulphur 0.1 " - - 6.3 6.3
Antimony 0.02 " < <
Selenium 0.002 " - - < <
Silicon 0.8 " 2.9 3
Tin 0.02 " 0.0% 0.05
Strontium 0.001 " 0.077 0.077
Tellurium 0.02 " - < <
Titanium 0.003 " --- - -- < <
Thallium 0.03 " - - — < <
Vanadium 0.003 " .- < <
Zinc 0.01 " - - 0.03 0.04
Zirconium 0.003 . - - - < <
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water

Zenon ID: 93026335 93026336 93026337 93026846 93026847

ClientID: QRP QRP QRP FMC FMC
0:00 8:00 16:00 DUPLICATE

Parameter MDC Unit

Hydrogen Peroxide 0.2 mg/L - — - - -
DOC 3 " 283 261 250 12 12
Pentachlorophenol 0.00005 mg/L - - - — -
2346+2356-TeClPheno! 0.00005 " .- . .- - -
2 3 4 5-TeClPheno! 0.00005 " - — —
2 3 4-TriClPhenol 0.00005 " .- - - - -
2 3 5-TriClPhenol 0.00005 " - — - —— -
2 3 6-TriClPhenol 0.00005 " — - . —
2 4 5-TriCiPhenol 0.00005 " - - - - -
2 4 6-TriClPhenol 0.00005 "
2 4-Dichlorophenol 0.00005 " - - - -
2 6-Dichlorophenol 0.00005 " - - - -
2-chlorophenot! 0.00005 " - - - -
4-chlorophenol 0.00005 " - - - -
Tetrachloroguaiacol 0.0001 " - — -
3 4 5-TriClGuaiacol 0.0001 " - - - .- -
3 4 6-TriClGuaiacol 0.0001 " - - . . .
4 5 6-TriClGuaiacol 0.0001 " - - - . .
4 5-Dichloroguaiacol 0.0001 " - - - .- -
4 6-Dichloroguaiacol 0.0001 " - - - . -
4-Chloroguaiacol 0.0001 " — - — - -
5-Chloroguaiacol 0.0001 " - - - -
6-Chloroguaiacol 0.0001 " - - - .- .
Tetrachlorocatechol 0.0001 " .- - e -
3 4 5-TriClCatechol 0.0001 " - - -
3 4-Dichlorocatechol 0.0001 " - — - - -
3 5-Dichlorocatechol 0.0001 . -
4 S-Dichlorocatechol 0.0001 " — — - v
4-Chlorocatechol 0.0001 " - - - .- -
Tetrachloroveratrole 0.0001 " .- - .-
3 4 5-TriClVeratrole 0.0001 " -
4 5-DiClVeratrole 0.0001 " - - . .
2 6-DiClsyringaldeh. 0.0001 " - - - - -
2-ClSyringaldehyde 0.0001 " - - -
3 4 5-TriClSyringol 0.0001 " - — -
TriClTrimethoxybenz 0.0001 " - - -
5 6-Dichlorovanillin 0.0001 " - - - .-
6-Chlorovanillin 0.0001 " - - - -
Surrogate Recovery

d3-Dichlorophenol % - - - .
13C6-Pentz Cl Phenot % - - -
13C6-Chloroguaiacol % - —
13C6-Tri Cl Guaiacol % .- - - —— -
13C6-Te Cl Guaiacol % - - - — -
13C6-Di Cl Catechol % - — - — .
13C6-Te Cl Catechol % - - — -
13C6-Chlorovanillin % o - - — —
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water

Zenon ID: 93026335 93026336 93026337 93026846 93026847

ClientID: QRP QRP QRP FMC FMC
0:00 8:00 16:00 DUPLICATE

Parameter MDC Unit
Abietic Acid 0.001 mg/L 0.069 0.1 0.11 -
Arachidic Acid 0.001 " 0.01 0.025 0.021 - -~
Behenic Acid 0.001 " 0.046 0.13 0.096 - -
Chlorodehydroabietic 0.001 " < < < . —
Dehydroabietic Acid 0.001 " 0.13 0.16 0.16 - -
Dichl.deh.abietic Ac 0.001 " < < < o -
9 10-Dichlo.Ste.Acd 0.001 " < < < — -
Isopimaric Acid 0.001 " 0.018 0.025 0.027 --- -
Lauric Acid 0.001 " 0.003 0.004 0.003 -
Levo Pimaric Acid 0.001 " 0.027 0.038 0.037 --- .-
Lignoceric Acid 0.001 " 0.083 0.22 0.16 - -
Linoleic Acid 0.001 " 0.21 0.75 0.78 --- -
Linolenic Acid 0.001 " < 0.025 0.023 .- .-
Myristic Acid 0.001 " 0.024 0.039 0.034 - --
Neoabietic Acid 0.001 " 0.008 0.01 0.012
Oleic Acid 0.001 " 0.21 0.51 0.51 - --
Palmitric Acid 0.001 " 0.42 0.69 0.56
Palustric Acid 0.001 " < < < - -
Pimaric Acid 0.001 " 0.028 0.044 0.05
Sandaraco Pimaric Ac 0.001 " 0.002 0.004 0.005 --- -
Stearic Acid 0.001 " 0.044 0.12 0.093
RESIN ACID TOTAL 0.001 " 0.28 0.38 0.4 - -—--
Surrogate Recovery
Nonadecanoic Acid 0 % 41 104 106 - —
AOX 0.01 mg/L - —
PAH
Benz(a)anthracene 0.00001 mg/L - - < <
7 12-Dimethylbenz(a) 0.00005 " - < <
Dibenz(a h)anthracen 0.00001 " < <
Chrysenc 0.00001 " - - - < <
Benzo(b+k)fluoranthe 0.00001 " < <
3-Methylcholanthrenc 0.00002 " — - < <
Benzo(jfluoranthene 0.00001 " < <
Benzo(g h ipervlenc 0.00002 " < <
Benzo(c)phenanthrenc 0.00001 " - < <
Pyrene 0.00001 " < <
Benzo(a)pyrene 0.00001 " < <
Dibenzo(a h)pyrene 0.00005 " - < <
Dibenzo(a i)pyrene 0.00005 " < <
Dibenzo(a Dpyrene 0.00005 " < <
Indeno(1 2 3¢ d)pyr 0.00001 " < <
Acenaphthene 0.00001 " - - < <
Acenaphthylene 0.00001 " < <
Anthracene 0.00001 " - - - < <
Fluoranthene 0.00001 " - - < <
Fluorene 0.00001 " - < <
Naphthalene 0.00001 " - - < <
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water

Zenon ID: 93026335 93026336 93026337 93026846 93026847

ClientID:  QRP QRP QRP FMC FMC
0:00 8:00 16:00 DUPLICATE

Parameter MDC Unit
Phenanthrene 0.00001 mg/L --- - - < <
Total PAH's 0.00005 " - < <
Total Low MW PAH's 0.00005 " < <
Total High MW PAH's 0.00005 " - -- < <
Surrogate Recovery
d10-Acenaphthene % - - - 79 78
d10-Phenanthrene % - — - 128 112
d12-Crysene % - - - 60 70
d12-Perylene % - 74 81
VOC
Chloromethane 2.3 ug/L - - -
Vinyl Chloride 2.9 " - - —
Bromomethane 2.4 " - .- .-
Chloroethane 2.3 " - - -
TriClFluoromethane 0.3 " - - —- - -
1 1-Dichloroethene 0.4 " - - - —
Dichloromethane 0.3 " - - o -
t1 2-Dichloroethene 0.4 " - - .- -
1 1-Dichloroethane 0.5 " - - - - i
c1 2-Dichloroethene 0.4 " - - - —
Chloroform 0.4 " - - o -
11 1-TriClEthane 0.6 " --- - - -
1 2-Dichloroethane 0.4 " - - - - —
Carbon tetrachloride 0.3 " .- --
Benzene 0.2 " < < < - o
1 2-Dichloropropane 0.5 " -
Trichloroethene 0.3 " - - - -
Bromodichloromethane 0.4 " - - - - -
2-ClEthylvinylether 2.9 " - - - -
¢-1 3-DiClPropene 0.7 " - - - -
-1 3-DiClPropene 1.1 " - - - -
Toluene 0.4 " < < < .- -
1 1 2-TriClEthane 0.6 " . .- - - —
Chlorodibromomethane 0.4 " . -
Ethylene Dibromide 0.6 " - - -
Tetrachloroethyene 0.2 " - - - -
Chlorobenzene 0.6 " - - -
Ethylbenzene 0.4 " < < < - —
m&p-Xylenes 0.5 " < < < .e- —
Bromoform 0.3 " - - — -
Styrene 0.4 " < < < - -
0-Xylene 0.4 " < < < .- -
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC
Attention: Merv Palmer
Sample State: Water

Project #: Fraser River Water
Analysis

Zenon ID: 93026335 93026336 93026337 93026846 93026847

Client ID:
Parameter MDC Unit
1 1 2 2TetraClEthane 0.4 "
1 2-Dichlorobenzene 0.4 "
1 3-Dichlorobenzene 0.3 "
1 4-Dichlorobenzene 0.2 "
Surrogate Recovery
Bromoftuorobenzene %
d4-1 2-diClethane %
d8-Toluene %
1,2,4-TriClbenzene 0.0001 mg/L
1,2,3-TriClbenzene 0.0001 "
1,2,4,5-TetraClbenzene 0.0001 "
1,2,3,4-TetraClbenzene 0.0001 "
PentaClbenzene 0.0001 "
HexaClbenzene 0.0001 "
Surrogate Recovery
Ronnel %

Sampled on

Notes:

MDC = Minimum Detectable Concentration

< = Less than MDC

Organic results are not corrected for surrogate recovery
All results are blank corrected

(1) = NO2 MDC raised to 0.02 mg’L

due to color interference

Zenon Environmental Laboratorics

QRP QRP QRP FMC FMC
0:00 8:00 16:00 DUPLICATE
104 96 103
. - - < <
. - — < <
- - .- < <
- - - < <
- - < <
- - — < <
- 79 76

93/11/12 93/11/12 93/11/12 93/11/05 93/11/05
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water

Zenon ID: 93026848 93026849 93026850 93026851

Client ID: FMC FMC FMC FMC
12:00 18:00 18:00 6:00
DUPLICATE

Parameter MDC Unit

pH 0.1 pH units - - -
Specific Conductance 1 uS/cm - .- .- -
Residue Nonfilt. 4 mg/L - - -
Hardness Total " . — - ——
Alkalinity Total 4.5 0.5 " - - - -
Biochem. Oxygen Dem. 10 . - - — -
Chemical Oxygen Dem. 10 " -
Cyanide S.A.D. 0.005 " - — - -
Cyanide WAD 0.005 " - -- .
Nitrogen Amm.Diss(\) 0.005 "
Nitro NO3+NO2 D 0.02 " . -
Nitrogen NO3 Diss(N) " - -
Nitrogen NO2 Diss(N\) 0.005 "
Phosphorus Tot. Diss 0.003 "
Silver 0.03 " - - o
Aluminum 0.06 " - -
Arsenic 0.001 " . -
Boron 0.04 "
Barium 0.001 " - - -
Beryllium 0.001 " -
Bismuth 0.02 " .- . - -
Calcium 0.05 " —
Cadmium 0.002 "
Cobalt 0.004 v
Chromium 0.002 " - - - -
Copper 0.002 " -
Iron 0.05 " -
Mercury 0.00005 "
Potassium 0.4 "
Magnesium 0.02 v - - .-
Manganese 0.002 "
Molybdenum 0.004 "
Sodium 0.4 " .- o — -
Nicke! 0.01 " .- .- - .-
Phosphorus 0.04 - _— -
Lead 0.03 "
Sulphur 0.1 " - -
Antimony 0.02 " - - -
Selenium 0.002 " - — .-
Silicon 0.8 " -
Tin 0.02 " -
Strontium 0.001 " .- - -
Tellurium 0.02 " - -
Titanium 0.003 " - - .-
Thallium 0.03 " - - —
Vanadium 0.003 " - - - -
Zinc 0.01 " - - .-
Zirconium 0.003 " -
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water

Zenon ID: 93026848 93026849 93026850 93026851

Client ID: FMC FMC FMC FMC
12:00 18:00 18:00 6:00
DUPLICATE

Parameter MDC Unit

Hydrogen Peroxide 0.2 mg/L < < < <
DOC 3 "
Pentachlorophenol 0.00005 mg/L - - - -
2346+2356-TeCiPhenol 0.00005 "
2 3 4 5-TeClPhenol 0.00005 " -
2 3 4-TriCiPhenol 0.00005 " --- - e o
2 3 5-TriClPhenol 0.00005 " - - — -
2 3 6-TriCIPhenol 0.00005 "
2 4 5-TriClPhenol 0.00005 . - - - -
2 4 6-TriClPhenol 0.00005 "
2 4-Dichlorophenol 0.00005 " - - - -
2 6-Dichlorophenol 0.00005 " .
2-chlorophenol 0.00005 " - - o
4-chlorophenol 0.00005 "
Tetrachloroguaiacol 0.0001 " - - -
3 4 5-TriClGuaiaco! 0.0001 " - .
3 4 6-TriClGuaiacol 0.0001 " - - .
4 5 6-TriClGuaiacol 0.0001 " - - .- -
4 5-Dichloroguaiacol 0.0001 " - - - -
4 6-Dichloroguaiacol 0.0001 " - .- - -
4-Chloroguaiacol 0.0001 " - - . -
5-Chloroguaiacol 0.0001 . - - - -
6-Chloroguaiacol 0.0001 " .- - - -
Tetrachlorocatechol 0.0001 " - - .
3 4 5-TriClCatechol 0.0001 " - .
3 4-Dichlorocatechol 0.0001 " - I -
3 5-Dichlorocatechol 0.0001 "
4 5-Dichlorocatechol 0.0001 " o - .-
4-Chlorocatechol 0.0001 " -
Tetrachloroveratrole 0.0001 " - .- .
3 4 5-TriClVeratrole 0.0001 " - - - o
4 5-DiClVeratrole 0.0001 " - - -
2 6-DiClsyringaldeh 0.0001 " . - - -
2-ClSyringaldehyde 0.0001 " - . -
3 4 5-TriClSyringol 0.0001 " - - .
TriClTrimethoxyben> 0.0001 " - - — -
S 6-Dichiorovanillin 0.0001 v .- - -
6-Chlorovanillin 0.0001 "
Surrogate Recovery

d3-Dichlorophenol % -
13C6-Penta Cl Phenol % o -
13C6-Chloroguaiacol % - - - .-
13C6-Tri Cl Guaiacol % - .- .- -
13C6-Te Cl Guaiacol % -
13C6-Di Cl Catechol % - - .- —
13C6-Te Cl Catechol % .- - - —
13C6-Chlorovanillin % — o - o
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water

Zenon ID: 93026848 93026849 93026850 93026851

Clicat ID: FMC FMC FMC FMC
12:00 18:00 18:00 6:00
DUPLICATE
Parameter MDC Unit
Abietic Acid 0.001 mg/L - - - -
Arachidic Acid 0.001 " - .-
Behenic Acid 0.001 " — .- — -
Chlorodehydroabietic 0.001 " - - - .-
Dehydroabietic Acid 0.001 " - - -
Dichl.deh.abietic Ac 0.001 " - - -
9 10-Dichlo.Ste . Acd 0.001 " - .- -
Isopimaric Acid 0.001 " - .- -
Lauric Acid 0.001 " - - —
Levo Pimaric Acid 0.001 " - -
Lignoceric Acid 0.001 " . - - -
Linoleic Acid 0.001 "
Linolenic Acid 0.001 " - -
Myristic Acid 0.001 " - -
Neoabictic Acid 0.001 " - -
Oleic Acid 0.001 " - - - o
Palmitric Acid 0.001 "
Palustric Acid 0.001 " - - —
Pimaric Acid 0.001 " - .- -
Sandaraco Pimaric Ac 0.001 "
Stearic Acid 0.001 " - - -
RESIN ACID TOTAL 0.001 " - -
Surrogate Recovery
Nonadecanoic Acid 0 % -
AOX 0.01 mg/L - - - -
PAH
Benz(a)anthracene 0.00001 mg/L
7 12-Dimethylbenz(a) 0.00005 " - -
Dibenz(a h)anthracen 0.00001 "
Chrysene 0.00001 "
Benzo(b+k)fluoranthe 0.00001 "
3-Methylcholanthrene 0.00002 "
Benzo(pPfluoranthene 0.00001 "
Benzo(g h Dperylene 0.00002 " - - - -
Benzo(c)phenanthrene 0.00001 " - - -
Pyrene 0.00001 "
Benzo(a)pyrene 0.00001 "
Dibenzo(a h)pyrene 0.00005 "
Dibenzo(a ipyrene 0.00005 " - - - -
Dibenzo(a D)pyrene 0.00005 "
Indeno(1 2 3-c d)pyr 0.00001 " - —
Acenaphthene 0.00001 " -
Acenaphthylene 0.00001 " -
Anthracene 0.00001 " -
Fluoranthene 0.00001 " .o
Fluorene 0.00001 " - .- -
Naphthalene 0.00001 "
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water

Zenon ID: 93026848 93026849 93026850 93026851

Client ID: FMC FMC FMC FMC
12:00 18:00 18:00 6:00
DUPLICATE

Parameter MDC Unit
Phenanthrene 0.00001 mg/L .
Total PAH's 0.00005 " .- - - -
Total Low MW PAH's 0.00005 "
Total High MW PAH's 0.00005 "
Surrogate Recovery
d10-Acenaphthene % .- - - -
d10-Phenanthrene % - - - v
d12-Crysene % - _— — —
d12-Perylene % -
vOC
Chloromethane 2.3 ug/L < < < <
Vinyl Chloride 2.9 " < < < <
Bromomethane 2.4 " < < < <
Chloroethane 2.3 " < < < <
TriClFluoromethanc 0.3 " < < < <
1 1-Dichloroethene 0.4 " < < < <
Dichloromethane 0.3 " < < < <
t1 2-Dichloroethene 0.4 " < < < <
1 1-Dichloroethane 0.5 " < < < <
c1 2-Dichloroethene 0.4 " < < < <
Chloroform 0.4 " 0.8 0.7 0.6 0.6
11 1-TriClEthane 0.6 " < < < <
1 2-Dichloroethane 0.4 " < < < <
Carbon tetrachloride 0.3 " < < < <
Benzene 0.2 " < < < <
1 2-Dichloropropane 0.5 " < < < <
Trichloroethenc 0.3 " < < < <
Bromodichloromethane 0.4 " < < < <
2-ClEthylvinylether 2.9 " < < < <
c-1 3-DiClPropene 0.7 " < < < <
t-1 2-DiClPropenc 1.1 " < < < <
Toluene 0.4 " < < < <
11 2-TriClEthane 0.6 " 3 < < <
Chlorodibromomethane 0.4 " < < < <
Ethylenc Dibromide 0.6 " < < < <
Tetrachloroethyene 0.2 " < < < <
Chlorobenzene 0.6 " < < < <
Ethylbenzene 0.4 " < < < <
m&p-Xylenes 0.5 " < < < <
Bromoform 0.3 " < < < <
Styrene 0.4 " < < < <
0-Xylene 0.4 " < < < <
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Project #: Fraser River Water
Attention: Merv Palmer Analysis
Sample State: Water

Zenon ID: 93026848 93026849 93026850 93026851

Client ID: FMC FMC FMC FMC
12:00 18:00 18:00 6:00
DUPLICATE

Parameter MDC Unit
11 2 2TetraClEthane 0.4 " < < < <
1 2-Dichlorobenzenc 0.4 " < < < <
1 3-Dichlorobenzene 0.3 " < < < <
1 4-Dichlorobenzene 0.2 " < < < <
Surrogate Recovery
Bromofluorobenzene % 101 100 98 102
d4-1 2-diClethane % 98 96 94 96
d8-Toluene % 98 99 100 99
1,2,4-TriClbenzene 0.0001 mg/L - --- -
1,2,3-TriClbenzene 0.0001 " - .- --
1,2,4,5-TetraClbenzene 0.0001 " .- - ---
1,2,3 4-TetraClbenzene 0.0001 " .- -
PentaClbenzene 0.0001 " ---
HexaClbenzene 0.0001 " -
Surrogate Recovery
Ronnel % -

Sampledon : 93/11/05 93/11/05 93/11/05 93/11/05

Notes:

MDC = Minimum Detectable Concentration

< = Less than MDC

Organic results are not corrected for surrogate recovery
All resulis are blank corrected

(1) = NO2 MDC raised 1o 0.02 mg/L

due to color interference
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Date Reported: 94/03/14
Attention: Merv Palmer Project #: Fraser River Water
Sample State: Water Analysis

Zenon ID:
Client ID:

VMV VARIABLE METHOD METHOD

Parameter MDC Unit CODE CODE CODE

pH 0.1 pH units 10301 687 389 SM18 4500-HB
Specific Conductance 1 uS/cm 2041 817 32 SM18 2510B
Residue Nonfilterable 4 mg/L 10401 749 396 SM18 2540 D
Hardness Total "

Alkalinity Total 4.5 0.5 " 10108 364 370 SM18 2320B
Chemical Oxygen Dem. 10 " 320 1048 343 SM18 5220
Hvdrogen Peroxide 0.2 " Titration
DOC , 5 " 6101 478 95 SM18 5310
Silver 0.03 mg/L 326 350 2577 SM18 3120 B
Aluminum 0.06 " 13009 373 1502 "
Arsenic 0.001 " 33008 379 1367 183114C/3120B
Boron 0.04 " SM18 3120B
Barium 0.001 " "
Beryllium 0.001 " "
Bismuth 0.02 " "
Calcium 0.05 " !
Cadmium 0.002 " 48009 412 1502 "

Cobalt 0.004 " 27009 456 " "
Chromium 0.002 " 24009 463 " "
Copper 0.002 " 29009 470 " "

Iron 0.05 " 26009 519 " "
Mercury 0.00005 " 80011 549 1594 SM18 3112B
Potassium 0.4 " SM18 3120B
Magnesium 0.02 " "
Manganese 0.002 " "
Molybdenum 0.004 " 42009 595 1502 "
Sodium 0.4 " "

Nickel 0.01 " 28009 610 1502 "
Phosphorus 0.04 " "

Lead 0.03 " 82009 683 1502 "
Sulphur 0.1 " "
Antimony 0.02 " "
Selenium 0.002 " SM18 3114C/3120B
Silicon 0.8 " SM18 3120 B
Tin 0.02 " 346 812 2577 "
Strontium 0.001 " 38009 823 1502 !
Tellurium 0.02 " "
Tianium 0.003 " "
Thallium 0.03 " 349 861 2577 "
Vanadium 0.003 ! 351 878 2577 "

Zinc 0.01 " 30009 890 1502 "
Zirconium 0.003 " "
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Date Reported: 94/03/14
Attention: Merv Palmer Project #: Fraser River Water
Sample State: Water Analysis
Zenon ID:
Client ID:

VMV VARIABLE METHOD METHOD

Parameter MDC Unit CODE CODE CODE

PAH

Benz(a)anthracene 0.00001 mg/L 219 SM18 6410 B
7 12-Dimethylbenz(a) 0.00005 " "
Dibenz(a h)anthracen 0.00001 " 212 "
Chrysene 0.00001 " 155 "
Benzo(b+k)fluoranthe 0.00001 " 96222/96221 147/145 1981 "
3-Methvicholanthrene 0.00002 " "
Benzo(pfluoranthene 0.00001 " "
Benzo(g h Dperylene 0.00002 " 132 "
Benzo(c)phenanthrene 0.00001 " "
Pyrene 0.00001 " 96219 107 1981 "
Benzo(a)pvrene 0.00001 ! 96223 204 1981 "
Dibenzo(a h)pvrene 0.00005 " "
Dibenzo(a i)pyrene- 0.00005 " "
Dibenzo(a Dpyrene 0.00005 ! "
Indeno(1 2 3-¢ d)pyr 0.00001 " 96224 140 1981 "
Acenaphthene 0.00001 " 96216 292 1981 "
Acenaphthylene 0.00001 " 96215 148 1981 "
Anthracene 0.00001 " 96 "
Fluoranthene 0.00001 " 9620 146 1981 "
Fluorene 0.00001 " 96217 303 1981 "
Naphthalcne 0.00001 " 312 "
Phenanthrene 0.00001 " 96218 299 1981 "
Total PAH's 0.00005 "

Total Low MW PAH's 0.00005 "

Total High MW PAH's 0.00005 "

Surrogate Recovery

d10-Acenaphthene %

d10-Phenanthrene %

d12-Cryvsene %

d12-Perviene %

vOC

Chioromethane 2.3 ug/L USEPA SWB46 8260
Viny! Chioride 2.9 " "
Bromomethane 2.4 " "
Chloroethane 2.3 " "
TriClFluoromethane 0.3 " "
1 1-Dichloroethene 0.4 " "
Dichloromethane 0.3 " 95222 272 2321 "
t1 2-Dichloroethene 0.4 " "
1 1-Dichloroethane 0.5 " "
¢1 2-Dichloroethene 0.4 " "
Chloroform 0.4 " 95208 250 2321 "
11 1-TriClEthane 0.6 " 95227 257 2321 "
1 2-Dichloroethane 0.4 " 95215 66 2321 "
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Date Reported: 94/03/14
Attention: Merv Palmer Project #: Fraser River Water
Sample State: Water Analysis
Zenon ID:
Client ID:

VMV VARIABLE METHOD METHOD

Parameter MDC Unit CODE CODE CODE
Carbon tetrachloride 0.3 ug/L "
Benzene 0.2 " 95200 256 2321 "
1 2-Dichloropropane 0.5 " "
Trichloroethene 0.3 " 95231 289 2321 "
Bromodichloromethane 0.4 " "
2-ClEthylvinylether 2.9 " "
c-1 3-DiClPropene 0.7 " "
t-1 3-DiClPropene 1.1 " "
Toluene 0.4 " 95226 73 2321 "
11 2-TriClEthane 0.6 " "
Chlorodibromomethane 0.4 " "
Ethylene Dibromide 0.6 " "
Tetrachloroethyene 0.2 " 95225 106 2321 "
Chlorobenzene 0.6 " "
Ethvlbenzene 0.4 " 95221 52 2321 "
m&p-Xylenes 0.5 " 95077 113 2321 "
Bromoform 0.3 " "
Stvrene 0.4 " 95223 53 2321 "
0-Xylene 0.4 " 95076 328 2321 "
11 2 2TetraClEthane 0.4 " 95224 290 2321 "
1 2-Dichlorobenzene 0.4 " 95211 329 2321 "
1 3-Dichlorobenzene 0.3 " "
1 4-Dichlorobenzene 0.2 " 95213 64 2321 "
Surrogate Recovery
Bromofluorobenzene %
d4-1 2-diClethane %
d8-Toluene %
1,2,4-TriCibenzene 0.0001 mg/L 17831 95 677 BCMOE
,2.3-TriClbenzene 0.0001 " 17832 304 " "
1,2,4,5-TetraClbenzene 0.0001 " 17841 247 " "
1,2,3,4-TetraClbenzene 0.0001 " 17842 245 " "
PentaClbenzene 0.0001 " 17850 237 " "
HexaClbenzene 0.0001 " 17812 91 " "
Surrogate Recovery
Ronnel %

Sampled on
Notes:
MDC = Minimum Detectable Concentration
< = Less than MDC

Organic results are not corrected for surrogate recovery
All results are blank corrected
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Reported to:
Attention:
Sample State:

Zenon Environmental Laboratories - Certificate of Analysis

IRC
Merv Palmer
Water

Date Reported:
Project #:

94/03/14
Fraser River Water
Analysis

Parameter

pH

Specific Conductance
Residue Nonfilterable
Hardness Total
Alkalinity Total 4.5

Chemical Oxygen Dem:.

Hydrogen Peroxide
DOC

Silver
Aluminum
Arsenic
Boron
Barium
Beryllium
Bismuth
Calcium
Cadmium
Cobalt
Chromium
Copper
iron
Mercury
Potassium
Magnesium
Manganese
Molybdenum
Sodium
Nickeld
Phosphorus
lead
Sulphur
Antimon
Seleniurm
Silicon

Tin
Strontium
Tellurium
Titanium
Thallium
Vanadium
Zinc
Zirconium

MDC

0.1
1
4

0.5

10

0.2
5

0.03
0.06
0.001
0.04
0.001
0.001
0.02
0.05
0.002
0.004
0.002
0.002
0.05
0.00005
0.4
0.02
0.002
0.004
0.4
0.01
0.04
0.03
0.1
0.02
0.002
0.8
0.02
0.001
0.02
0.003
0.03
0.003
0.01
0.003

Zenon Environmental Laboratories

Zenon ID: 94002845 94002846 94002847
Client ID: FMC COMP FMC-1200 FMC-1800

Unit

pH units
uS/cm

mg/L

7.2
230

57.4
61.6

e
S A A AA
()
[

ek
ANV AA
Y

N

0.005
0.11

1.6
4.66
0.012
24.5

0.24

94002848 94002849
FMC-0000 FMC-0600
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Date Reported: 94/03/14
Attention: Merv Palmer Project #: Fraser River Water
Sample State: Water Analysis

Zenon ID: 94002845 94002846 94002847 94002848 94002849
Client ID: FMC COMP FMC-1200 FMC-1800 FMC-0000 FMC-0600

Parameter MDC Unit

PAH

Benz(a)anthracene 0.00001 mg/L < -
7 12-Dimethvlbenz(a) 0.00005 " < — - _ o
Dibenz(a h)anthracen 0.00001 " < - - — -
Chrysene 0.00001 " < -
Benzo(b+k)fluoranthe 0.00001 " < -
3-Methvicholanthrene 0.00002 " < .- - - -
Benzo()fluoranthene 0.00001 " <
Benzo(g h i)perylene 0.00002 " < - - -
Benzo(c)phenanthrene 0.00001 " < - - —
Pyrene 0.00001 " < -- -- - -
Benzo(a)pyrene 0.00001 " < - -
Dibenzo(a h)pyrene 0.00005 " <
Dibenzo(a Dpyrene 0.00005 " < - - _—
Dibenzo(a Dpvrene 0.00005 " <
Indeno(l 2 3-c d)pyr 0.00001 " < - - - -
Acenaphthene 0.00001 " < — .- - —
Acenaphthylenc 0.00001 " <
Anthracene 0.00001 " < - - -
Fluoranthene 0.00001 " <
Fluorene 0.00001 " < - - -
Naphthalenc 0.00001 " 0.00014 -
Phenanihrene 0.00001 " < - .
Total PAH's 0.00005 " 0.00014
Total Low MW PAH's 0.00005 " 0.00014
Total High MW PAH's 0.00005 " <
Surrogate Recovery

d10-Acenaphthene % 81 - - — -
div-rhenanthrene % 88 - i - -
d12-Crysene % 106 - - - -
diz-ierviene % 91 — — .
VO

Chloromethance 2.3 ug/L < < <

vinyl Chioride 2.9 " < - < <

Bromomethane 2.4 " < - < <

Chloroethane 2.3 " - < - < <

TriClIFluoromethane 0.3 " --- < - < <

1 1-Dichloroethene 0.4 " < < <

Dichloromethane 0.3 " 0.9 < 0.4
i1 2-Dichloroethene 0.4 " - < - < <

1 1-Dichloroethane 0.5 " < < <

c1 2-Dichloroethene 0.4 " < - < <

Chloroform 0.4 " - < - < <

1 1 1-TriClEthane 0.6 " < - < <

1 2-Dichloroethane 0.4 " - < - < <
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Date Reported: 94/03/14
Attention: Merv Palmer Project #: Fraser River Water
Sample State: Water Analysis
Zenon ID: 94002845 94002846 94002847 94002848 94002849
Client ID: FMC COMP FMC-1200 FMC-1800 FMC-0000 FMC-0600
Parameter MDC Unit
Carbon tetrachloride 0.3 ug/L - < — < <
Benzene 0.2 " - < - < <
1 2-Dichloropropane 0.5 " - < .- < <
Trichloroethene 0.3 . < - < <
Bromodichlioromethane 0.4 " -- < - < <
2-ClEthylvinylether 2.9 " -- < - < <
c-1 3-DiClPropene 0.7 " - < —- < <
t-1 3-DiClPropene 1.1 " -- < . < <
Toluene 0.4 " < - < 1.7
1 1 2-TriClEthane 0.6 " - < - < <
Chlorodibromomethane 0.4 " < — < <
Ethylene Dibromide 0.6 " < --- < <
Tetrachloroethyene 0.2 " - < .- < <
Chlorobenzene 0.6 " - < - < <
Ethylbenzenc 0.4 - < - < <
m&p-Xvienes 0.5 " - < - < <
Bromoform 0.3 " - < - < <
Styrene 0.4 " < - < <
0-Xylene 0.4 " < < <
11 2 2TetraClEthane 0.4 " -- < - < <
1 2-Dichlorobenzene 0.4 " < - < <
1 3-Dichlorobenzene 0.3 " < - < <
1 4-Dichlorobenzene 0.2 " - < - < <
Surrogate Recovery
Bromofluorobenzene % 96 - 101 100
d4-1 2-diClethane % 88 97 98
d8-Toluene % - 95 - 107 106
ia-TnClbernzene 0.0001 mg/L < - - —
1,2,3-TriClbenzene 0.0001 " < - - .
1,2.4,5-TetraClbenzene 0.0001 " < - - .- -
1,2,3.4-TetraClbenzene 0.0001 " 0.0002
PentaClbenzene 0.0001 " < — — — —
HexaClbenzene 0.0001 " 0.0003 - - —
Surrogate Recovery
Ronnel % 77 .
Sampled on 94/02/14 94/02/14 94/02/14  94/02/15 94/02/15

Notes:

MDC = Minimum Detectable Concentration

< = Less than MDC

Organic results are not corrected for surrogate recovery
All results are blank corrected

Zenon Environmental Laboratories
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Zenon Environmental Laboratories - Certificate of Analysis

Reported to: IRC Date Reported: 14-Mar-94
Attention: Don Larson Project #: Fraser Riv. Water Analysis
Sample State: Water Date extracted / Date Analysed
Zenon ID: 94002845 94002846 94002847 94002848 94002849
Client ID: FMC FMC-12:00 FMC-18:00 FMC-00:00 FMC-06:00
COMPOSITE

Extracted/Run Extracetd/Run Extracetd/Run Extracetd/Run Extracetd/Run

Parameter

Total Metals Feb 23 / Feb 24 --- - - -
Arsenic Feb 23 / Feb 24 -- -
Mercury Feb 23 / Feb 24 - -- - -
Chlorenated Benzene Feb 23 / Feb 24 - — - -

PAH Feb 27 / Mar 1 --- - - ---

VOC Feb 23 / Feb23 - Feb 23 / Feb23 Feb 23 / Feb23
DOC Feb 25 / Feb 25

pH Feb 17 / Feb 17
Alkalinity Feb 17 / Feb 17 - - - -
Conductivity Feb 18 / Feb 18 --- - - -

COD Feb 18 / Feb 18 -

TSS Fcb 18 / Feb 18 - -- --- --
Hydrogen Peroxide Feb 22 / Feb 22 Feb 22 / Feb 22 Feb 22/ Feb 22 Feb 22 / Feb 22

Sampled on : 93/02/14 93/02/14 93/02/14 93/02/15 93/02/15
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DIOXIN/FURANS BY HRMS

Analytical Results for: Dioxin/Furan Lab ID Number: 28450 Lab Flle Name: NA
Lab Batch No.: NA Lab Nams: Zenon Environmental

Sample Type: Water Sample Weight: NA

Sample Location: CANFOR Moisture Content: NA %
Analysis Date: Dec-08-1993

Sample ID: CANFOR Lipid Content: NA %
Equipment Used: VG70

Sample Date: Nov-23-1993 Tot. Susp. Solids: 0.1 mg/L
Concentration in: pg/L

Particulate Filter Size: NA Revision Date: 93/12/22

2,3,7,8 TCDD-TEQs (4)

Congener or Homologue Conc. (1) DL (2) I-TEF (3) (ND = 1/2DL)(5) (ND = 0)(6) NP (7)

T4CDD (TOTAL) NOD 3.6 0

2,3,7,8 TCDD ND 3.6 1.000 1.80 0.000

P5CDD (TOTAL) ND 3.4 0

1.2,3,7,8 PCDD ND 4.0 0.500 1.00 0.000

H6CDD (TOTAL) 22 4.5 1

1,2,3,4,7,8 H6CDD ND 7.2 0.100 0.36 0.000

1,2,3,6,7,8 H6CDD ND 3.1 0.100 0.16 0.000

1,2,3,7,8,9 H6CDD ND 4.8 0.100 0.24 0.000

H7CDD (TOTAL) 5.9 4.6 1

1,2,3,4,6,7,8 H7CDD 5.9 4.6 0.010 0.06 0.059

o8cDD 30 7.9 0.001 0.03 0.030 1

TOTAL PCDD 58 3.64 0.089

T4CDF (TOTAL) 21 4.9 2

2,3,7,8 TCDF 13 4.9 0.100 1.30 1.300

P5CDF (TOTAL) ND 5.0 0

1,2,3,7,8 P5CDF ND 5.1 0.050 0.13 0.000

2,3,4,7,8 P5CDF ND 4.8 0.500 1.20 0.000

H6CDF (TOTAL) 10 3.0 2

1,2,3,4,7,8 H6CDF 5.8 3.0 0.100 0.58 0.580

1,2,3,6,7,8 H6CDF ND 2.2 0.100 0.11 0.000

1,2,3,7,8,9 HECDF ND 4.2 0.100 0.21 0.000

2,3,46,7,8 HeCDF ND 3.5 0.100 0.18 0.000

H7CDF (TOTAL) 6.8 5.4 1

1,2,3,46,7,8 H7CDF 6.8 5.4 0.010 0.07 0.068

1.2,34,7,8,8 H7CDF ND 6.6 0.010 0.03 0.000

O8CDF 6.3 4.1 0.001 0.01 0.006 1

TOTAL PCDF 44 3.81 1.954

TOTAL PCDD + PCDF 102 7.45 2.043

Surrogate Amount Added (ng) Recovery (%)

13C12-T4CDD 2 45 1. ND = Not detected; ND(R) = Not detected due to incorrect ratio.

13C12-T4CDF 2 43 2. DL = Dstection fimit

13C12-P5CDD 2 75 3. |-TEF = International Toxicity Equivalency Factor

13C12-P5CDF 2 69 4. TEQs : Multiply concentration by |-TEF.

13C12-H6CDD 2 58 5. If Conc.=ND, 1/2 DL used as concentration in calculation.

13C12-H6CDF 2 58 6. If Conc.=ND, 0 used as concentration in calculation.

13C12-H7CDD 2 78 7. NP = Number of analyte peaks.

13C12-H7CDF 2 65

13C12-08CDD 4 75

13C12-O8CDF NA NA
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DIOXIN/FURANS BY HRMS

Analytical Results for: Dioxin/Furan Lab ID Number: 28451 Lab File Name: NA
Lab Batch No.: NA Lab Name: Zenon Environmental
Sample Type: Water Sample Weight: NA
Sample Location: CANFOR Moisture Content: NA %
Analysis Date: Dec-08-1993
Sample ID: FIELD BLANK Lipid Content: NA %
: Equipment Used: VG70
Sample Date: Nov-23-1993 Tot. Susp. Solids: 0.1 mg/L
Concentration in: pg/L
Particulate Fliter Slze: NA Ravision Date: 93/12/22
2,3,7,8 TCDD-TEQs (4)
Congener or Homologue Conc. (1) DL (2) I-TEF (3) (ND = 1/2DL)(5) (ND = 0)(6) NP (7)
TACDD (TOTAL) ND 5.0 0
23,78 TCDD ND 5.0 1.000 2.50 0.00
PSCDD (TOTAL) ND 7.0 0
1,2,3,7.8 PCDD ND 7.0 0.500 1.75 0.00
H8CDD (TOTAL) ND 6.0 0
1,2,3,4,7,8 H6CDD ND 9.7 0.100 0.49 0.00
1,2,3,6,7,8 H6CDD 4.7 4.2 0.100 0.47 0.47
1,2,3,7.8,9 H6CDD ND 6.4 0.100 0.32 0.00
H7CDD (TOTAL) 4.4 4.1 1
1,2,3,46,7,8 H7CDD 4.4 4.1 0.010 0.04 0.04
08CDD 21 4.6 0.001 0.02 0.02 1
TOTAL PCDD 25 5.59 0.54
T4CDF (TOTAL) 7.3 4.8 1
23,78 TCDF 7.3 4.8 0.100 0.73 0.73
PSCDF (TOTAL) ND 4.2 0
1,2,3,7,8 P5CDF ND 4.3 0.050 0.11 0.00
2,3,4,7,8 P5CDF ND 4.0 0.500 1.00 0.00
HECDF (TOTAL) ND 3.9 0
1,2,3,4,7,8 H6CDF ND 4.7 0.100 0.24 0.00
1,2,3,6,7,8 H6CDF ND 2.3 0.100 0.12 0.00
1,2,3,7.8,9 H6CDF ND 5.0 0.100 0.25 0.00
2,3,4,6,7,8 H6CDF ND 4.2 0.100 0.21 0.00
H7CDF (TOTAL) 7.6 4.6 1
1,2,3,4,6,7,8 H7CDF 7.6 4.6 0.010 0.08 0.08
1,234,788 H7CDF ND 5.6 0.010 0.03 0.00
QO8CDF ND 5.2 0.001 0.00 0.00 0
TOTAL PCDF 15 2.75 0.81
TOTAL PCDD + PCDF 40 8.34 1.34
Surrogate Amount Added (ng) Recovery (%)
13C12-T4CDD 2 44 1. ND = Not detected; ND(R) = Not detected due to incorrect ratio.
13C12-T4CDF 2 46 2. DL = Detection limit
13C12-P5CDD 2 68 3. I-TEF = International Toxicity Equivalency Factor
13C12-PSCDF 2 60 4. TEQs : Multiply concentration by I-TEF.
13C12-H6CDD 2 54 5. If Conc.=ND, 1/2 DL used as concentration in calculation.
13C12-H6CDF 2 50 6. If Conc.=ND, 0 used as concentration in calculation,
13C12-H7CDD 2 62 7. NP = Number of analyte peaks.
13C12-H7CDF 2 68
13C12-08CDD 4 63
13C12-08CDF NA NA
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Analytical Results for: Dioxin/Furan

DIOXIN/FURANS BY HRMS

Lab ID Number: Method Blank
Lab Batch No.: NA

Lab File Name: NA
Lab Name:

Zenon Environmental

Sample Type: Mathod Biank Sample Weight: NA

Sample Location: Moisture Content: NA %
Analysis Date: DEC-08-1993

Sample ID: Method Blank Lipid Content: NA %
Equipment Used: VG70

Sample Date: Nov-23-1993 Tot. Susp. Solids: mg/L
Concentration in: pg/L

Particulate Filter Size: NA Revigion Date: 93/12/22

2,3,7,8 TCDD-TEQs (4)

Congener or Homologue Conc. (1) DL (2) I-TEF (3) (ND = 1/2DL)(5) (ND = 0)}(6) NP (7)

T4CDD (TOTAL) ND 4.1 0

2,3,7,8 TCDD ND 4.1 1.000 2.050 0.000

PSCDD (TOTAL) ND 7.2 0

1,2,3,7,8 PCDD ND 7.2 0.500 1.800 0.000

H6CDD (TOTAL) ND 9.3 0

1,2,3,4,7,8 H6CDD ND 15 0.100 0.750 0.000

1,2,3,6,7,8 H6CDD ND 6.4 0.100 0.320 0.000

1,2,3,7,8,9 H6CDD ND 9.9 0.100 0.495 0.000

H7CDD (TOTAL) ND 7.4 0

1,2,3,4,6,7,.8 H7CDD ND 6.4 0.010 0.032 0.000

08CDD 16 7.2 0.001 0.016 0.016 1

TOTAL PCDD 16 5.46 0.016

T4CDF (TOTAL) 6.4 4.9 1

23,78 TCDF 6.4 4.9 0.i00 0.640 0.640

PSCDF (TOTAL) ND 4.3 0

1,2,3,7,8 PS5CDF ND 4.4 0.050 0.110 0.000

2,3,4,7,8 P5CDF ND 4.1 0.500 1.025 0.000

HBCDF (TOTAL) ND 6.0 0

1,2,3,4,7,8 H6CDF ND 7.3 0.100 0.365 0.000

1,2,3,6,7,8 H6CDF ND 4.0 0.100 0.200 0.000

1,2,3,7,8,9 H6CDF ND 7.7 0.100 0.385 0.000

2,3,4,6,7,8 H6CDF ND 6.5 0.100 0.325 0.000

H7CDF (TOTAL) ND 4.9 0

1,2,3,4,6,7,8 H7CDF ND 3.6 0.010 0.018 0.000

1,2,3,4,7,8.9 H7CDF ND 5.3 0.010 0.027 0.000

CBCOF ND 5.8 0.001 0.003 0.000 0

TOTAL PCDF 6 3.097 0.640

TOTAL PCDD + PCDF 22 8.56 0.656

Surrogate Amount Added (ng) Recovery (%)

13C12-T4CDD 2 41 1. ND = Not detected; ND(R) = Not detected due to incorrect ratio.

13C12-T4CDF 2 42 2. DL = Detection limit

13C12-P5CDD 2 62 3. |-TEF = International Toxicity Equivalency Factor

13C12-PSCDF 2 63 4. TEQs : Multiply concentration by |-TEF.

13C12-H6CDD 2 55 5. If Conc.=ND, 1/2 DL used as concentration in calculation.

13C12-H6CDF 2 53 6. If Conc.=ND, 0 used as concentration in calculation.

13C12-H7CDD 2 80 7. NP = Number of analyte peaks.

13C12-H7CDF 2 74

13C12-08CDD 4 75

13C12-08CDF NA NA

Zenon Environmental Laboratories



Analytical Results for:

Dioxin/Furan

DIOXIN/FURANS BY HRMS

Lab ID Number:
Lab Batch No.: NA

27171

Lab File Name:
Lab Name:

NA
Zenon Environmental

Sample Type: Water Sampie Weight: NA

Sample Location: Weyerhaeuser Moisture Content: NA %
Analysis Date:  Dec-01-1993

Sample ID: Comp Lipid Content: NA %
Equipment Used: VG70

Sample Date: Nov-09-1993 Tot. Susp. Solids: 0.1 mg/L
Concentration in: pg/L

Particulate Filter Size: NA Revision Date: 93/12/20

2,3,7,8 TCDD-TEQs (4)

Congener or Homologue Conc. (1) DL (2) I-TEF (3) (ND = 1/2DL)(5) {(ND = 0)(6) NP (7)

T4CDD (TOTAL) 7.6 4.5

2,3,7,8 TCDD 7.6 4.5 1.000 7.60 7.600

PSCDD (TOTAL) ND 4.1

1,2,3,78 PCDD ND 4.1 0.500 1.03 0.000

H6CDD (TOTAL) 30 4.4

1,2,.3,4,7.8 H6CDD ND 5.6 0.100 0.28 0.000

1,2,3,6,7,8 HECDD 4.5 4.4 0.100 0.45 0.450

1,2,3,7,8,9 H6CDD ND 4.8 0.100 0.24 0.000

H7CDD (TOTAL) 13 5.0

1,2,3,46,7.8 H7CDD 7.7 5.0 0.010 0.08 0.077

08CDD 17 6.6 0.001 0.02 0.017

TOTAL PCDD 68 9.69 8.144

T4CDF (TOTAL) 320 7.7

23,78 TCDF 200 7.7 0.100 20.00 20.000

PSCDF (TOTAL) ND 3.3

1,2,3,7,8 PSCDF ND 3.5 0.050 0.09 0.000

2,3,4,7,8 P5CDF ND 3.2 0.500 0.80 0.000

H6CDF (TOTAL) ND 3.7

1,2,3,4,7,8 H6CDF ND 3.8 0.100 0.19 0.000

1,2,3,6,7,8 HECDF ND 2.9 0.100 0.15 0.000

1,2,3,7,8,9 H6CDF ND 4.6 0.100 0.23 0.000

2,3,4,6,7,8 H6CDF ND 4.1 0.100 0.21 0.000

H7CDF (TOTAL) ND 5.7

1,2,3,46,7,8 H7CDF ND 5.1 0.010 0.03 0.000

1,2,3,4,7.8,9 H7CDF ND 6.5 0.010 0.03 0.000

DBCOF ND 6.0 0.001 0.00 0.000

TOTAL PCDF 320 21.72 20.000

TOTAL PCDD + PCDF 388 31.41 28.144

Surrogate

13C12-T4CDD
13C12-T4CDF
13C12-P5CDD
13C12-P5CDF
13C12-H6CDD
13C12-H6CDF
13C12-H7CDD
13C12-H7CDF
13C12-08CDD
13C12-08CDF

ANV NNMNMNNPONN

NA

Amount Added (ng)

42
51
79
83
59
75
69
68
62
NA

Zenon Environmental Laboratories

Recovery (%)

ND = Not detected; ND(R) = Not detected due to incorrect ratio.

DL = Detection limit

. -TEF = International Toxicity Equivalency Factor

. I Conc.=ND, 1/2 DL used as concentration in calculation.
. }f Conc.=ND, 0 used as concentration in calculation.

4
2
3
4. TEQs : Multiply concentration by I-TEF.
5
6
7

NP = Number of analyte peaks.




DIOXIN/FURANS BY HRMS

Analytical Results for: Dioxin/Furan Lab ID Number: 27172 Lab File Name: NA
Lab Batch No.: NA Lab Name: Zenon Environmental

Sample Type: Water Sample Weight: NA

Sample Location: Weyerhasuser Moisture Content: NA %
Analysis Date: Dec-01-1993

Sampie ID: Comp-Duplicate Lipid Content: NA %
Equipment Used: VG70

Sample Date: Nov-09-1993 Tot. Susp. Solids: 0.1 mg/L
Concentration in: pg/L

Particutate Filter Size: NA Revision Date: 93/12/20

2,3,7,8 TCDD-TEQs (4)

Congener or Homologue Conc. (1) DL (2) I-TEF (3) (ND = 1/2DL){5) (ND = 0)(6) NP (7)

T4CDD (TOTAL) NDR 5.5 0

2,3,78 TCDD ND 5.5 1.000 2.75 0.00

PSCDD (TOTAL) ND 3.7 0

1,2,3,7,8 PCDD ND 3.7 0.500 0.93 0.00

H6CDD (TOTAL) 26 4.1 2

1,2,3,4,7.8 H6CDD ND 5.0 0.100 0.25 0.00

1,2,3,6,7,8 HECDD 4.7 4.1 0.100 0.47 0.47

1,2,3,7,8,9 H6CDD ND 4.2 0.100 0.21 0.00

H7CDD (TOTAL) 10 3.7 2

1,2,3,4,6,7,8 H7CDD 6 3.7 0.010 0.06 0.06

08CDD 14 7.4 0.001 0.01 0.01 1

TOTAL PCDD 50 4.68 0.54

TACDF (TOTAL) 320 6.0 8

2,3,7,8 TCDF 220 6.0 0.100 22.00 22.00

PSCDF (TOTAL) ND 3.1 0

1,2,3,7,8 P5CDF ND 3.1 0.050 0.08 0.00

2,3,4,7,8 P5SCDF ND 3.0 0.500 0.75 0.00

HBCDF (TOTAL) ND 3.4 0

1,2.3,4,7.8 H6CDF ND 3.8 0.100 0.19 0.00

1,2,3,6,7,8 H6CDF ND 2.9 0.100 0.15 0.00

1,2,3,7,8,9 H6CDF ND 4.7 0.100 0.24 0.00

2,3,46,7,8 H6CDF ND 4.2 0.100 0.21 0.00

H7CDF (TOTAL) ND 4.8 0

1,2,3,46,7,8 H7CDF ND 4.2 0.010 0.02 0.00

1,2,3,4,789 H7CDF ND 5.4 0.010 0.03 0.00

8CDF ND 6.2 0.001 0.00 0.00 0

TOTAL PCDF 320 23.66 22.00

TOTAL PCDD + PCDF 370 28.33 22.54

Surrogais Amount Added (ng) Recovery (%)

13C12-T4CDD 2 42 1. ND = Not detected; ND(R) = Not detected due to incorrect ratio.

13C12-TACDF 2 49 2. DL = Detection limit

13C12-P5CDD 2 81 3. I-TEF = international Toxicity Equivalency Factor

13C12-P5CDF 2 83 4. TEQs : Multiply concentration by |-TEF.

13C12-H6CDD 2 59 5. It Conc.=ND, 1/2 DL used as concentration in calculation.

13C12-H6CDF 2 74 6. If Conc.=ND, 0 used as concentration In calculation.

13C12-H7CDD 2 71 7. NP = Number of analyte peaks.

13C12-H7CDF 2 68

13C12-08CDD 4 81

13C12-O8CDF NA NA

Zenon Environmental Laboratories



DIOXIN/FURANS BY HRMS

Analytical Results for: Dioxin/Furan Lab ID Number: Method Blank Lab File Name: NA
Lab Batch No.: NA Lab Name: Zenon Environmental
Sample Type: Method Biank Sample Weight: NA
Sample Location: Moisture Content: NA %
Analysis Date: DEC-01-1993
Sample ID: Method Blank : Lipid Content: NA %
Equipment Used: VG70
Sample Date: Tot. Susp. Solids: - mg/L
Concentration in: pg/L
Particulate Filter Size: NA Revision Date: 93/12/20
2,3,7,8 TCDD-TEQs (4)
Congener or Homologue Conc. (1) DL (2) I-TEF (3) (ND = 1/2DL){5) (ND = 0)(6) NP (7)
T4CDD (TOTAL) ND 5.1 0
2,3,7,8 TCDD ND 5.1 1.000 2.550 0.000
P5CDD (TOTAL) ND 5.1 0
1,2.3,7,8 PCDD ND 5.1 0.500 1.275 0.000
H6CDD (TOTAL) ND 6.6 0
1,2,3,4,7,8 H6CDD ND 7.6 0.100 0.380 0.000
1,2,3,6,7,8 H6CDD ND 5.6 0.100 0.280 0.000
1,2,3,7,8,9 H6CDD ND 7.2 0.100 0.360 0.000
H7CDD (TOTAL) ND 5.3 0
1,2,3,4,6,7,8 H7CDD ND 5.3 0.010 0.027 0.000
08CDD ND 9.5 0.001 0.005 0.000 0
TOTAL PCDD 0 4.88 0.000
T4CDF (TOTAL) ND 5.0 0
2,3,7,8 TCDF ND 5.0 0.100 0.250 0.000
PSCDF (TOTAL) ND 4.7 0
1,2,3,7,8 PS5CDF ND 4.8 0.050 0.120 0.000
2,3,4,7,8 PSCDF ND 4.5 0.500 1.125 0.000
H6CDF (TOTAL) ND 3.8 0
1.2,3.4,7.8 HECDF ND 3.9 0.100 0.195 0.000
1,2,3,6,7,8 H6CDF ND 3.8 0.100 0.190 0.000
1,2,3,7,8,9 H6CDF ND 4.5 0.100 0.225 0.000
2,3,4,6,7,8 H6CDF ND 4.2 0.100 0.210 0.000
H7CDF (TOTAL) ND 4.9 0
1,2,3,4,6,7,8 H7CDF ND 4.3 0.0t0 0.022 0.000
1,2,3.4,7.8,9 H7CDF ND 5.6 0.010 0.028 0.000
OBCO+ ND 8.1 0.001 0.004 0.000 0
TOTAL PCDF 0 2.369 0.000
TOTAL PCDD + PCDF 0 7.24 0.000
Surrogate Amount Added (ng) Recovery (%)
13C12-TACDD 2 44 1. ND = Not detected; ND(R) = Not detected due to incorrect ratio.
13C12-T4CDF 2 47 2. DL = Detection limit
13C12-P5CDD 2 76 3. |-TEF = International Toxicity Equivalency Factor
13C12-PSCDF 2 69 4. TEQs : Multiply concentration by I-TEF.
13C12-H6CDD 2 69 5. If Conc.=ND, 1/2 DL used as concentration in calculation.
13C12-H6CDF 2 69 6. I Conc.=ND, 0 used as concentration In calculation.
13C12-H7CDD 2 77 7. NP = Number of analyte peaks.
13C12-H7CDF 2 71
13C12-08CDD 4 83
13C12-08CDF NA NA

Zenon Environmental Laboratories




APPENDIX C: BIOASSAY STATISTICAL METHODS AND DATA



RAINBOW TROUT

Details on initial effluent conditions, sample/dilution condition, fish mortality and stress level
and reference toxicant data is presented with each bioassay report. The LC50 value, defined as
the mean lethal concentration or the concentration at which there is 50% fish mortality, was
calculated using the method described by Stephan (Methods for calculating an LC50 in: Aquatic
Toxicology and Hazard Evaluation, American Society for Testing and Materials, 1977).

MICROTOX

The Microtox data report includes the initial light output reading (Io), five minute light output
reading (I5) and fifteen minute light output reading (I15) for each dilution set. The resulting
data 1s used to calculate a dose-response curve, on which is found the inhibiting concentration
that causes a particular percent light loss (IC50 or IC20) over a particular time span (in this case
5 and 15 minutes). The data was processed with a computer program supplied by the Microbics
Corporation specifically for Microtox data.

CERIODAPHNIA

Ceriodaphnia bioassay data reported includes percent mortalities for each concentration on a
daily basis. A summary of total neonates produced per test organism is also tabulated. Test end
points measured in this assay are: The LC50 defined as the mean lethal concentration or the
concentration at which there is 50% daphnid mortality and is calculated with the program
developed by C.E. Stephan, which uses probit, moving average, and binomial calculations
(Stephan, 1977); The No-Observed-Effect-Concentration (NOEC) and the Lowest-Observed-
Effect-Concentration (LOEC) are measures of reproductive decline and are calculated with the
computer program TOXSTAT 3 supllied by Environment Canada, which includes tests for
normality, homogeneity and mean comparison; The Threshold-Effect-Concentration (TEC) is
the geometric mean of the NOEC and LOEC and represents an arbitrary measure of an effect-
threshold between the NOEC and the LOEC.

ALGAE

Details contained in the Selenastrum bioassay report include initial water quality measurements
of the effluent sample and algal cell counts of each replicate for each dilution tested. The test
end points measured in this bioassay were: The IC50 defined as the concentration estimated to
cause a 50% reduction in growth as compared to a control and the IC20 defined as the
concentration estimated to cause a 20% reduction in growth as compared to a control is
calculated using the computer program BOOTSTRAP; The No-Observed-Effect-Concentration
(NOEC) defined as the highest concentration at which there is no significant change in algal
growth relative to the control and the Lowest-Observed-Effect-Concentration (LOEC) is defined
as the lowest concentration at which there is statistically significant change in algal growth
relative to the control. The NOEC and LOEC are calculated with the computer program
TOXSTAT 3. The Threshold-Effect-Concentration (TEC) is the geometric mean of the NOEC
and LOEC and represents an arbitrary measure of an effect-threshold between the NOEC and
the LOEC.



RAINBOW TROUT BIOASSAY RESULTS

SAMPLE DESCRIPTION

Name: QRP 16:00 Date, time tested: 2 Nov 93, 1830 hrs.
Coliection method: grab Set up technician: IP
Amount, container: 2 X 221, plastic Stock fish used: 20 October 1993
Shipping details: air freight Initial Dissolved oxygen (mg/L) 2.7
Date/ Time collected: 1 Nov 93/ 16:00 Initial temperature (,C) 17.5
Date received: 2 Nov 93, 1600 hrs. Initial pH 7.7
RESULTS: The 96 hour LC,, was greater than 100%.
TEST DATA
Concentration/ hours 0 24 48 72 96
100% 100% 100% 100% 100% 90%
Dissolved Oxygen (mg/L) 39 6.1 6.8 6.5 5.2
pH 7.8 8.2 8.4 8.2 8.4
Sym ptoms 1 1,2 1,2 1,2 1,2
Conductivitiy (umhos) 1500
56% B 100% 1 100% 100% 100; 100%
Dissolved Oxygen (mg/L) 6.4 7.4 7.3 6.8 6.0
pH 7.7 8.1 8.2 8.0 8.2
Symptoms 1 1 1,2 | 1,2 1,2 1,2
32% 1 100% 100% 1 100% 100% 100%
Dissolved Oxygen (mg/L) 7.3 7.4 7.3 7.0 6.9
pH 7.6 8.0 8.0 7.8 8.0
Symptoms 1 1 1 1,2 1,2
18% 100% 100% | 100% 100% 100%
Dissolved Oxygen (mg/L) 8.5 8.2 8.3 7.4 7.6
pH 7.5 7.9 7.9 7.6 7.9
Symptoms 1 i 1 1 1
10% 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 8.7 8.3 8.4 7.9 8.1
pH 7.4 7.8 7.8 7.4 7.8
Symptoms 1 1 1 1 1
CONTROL 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 9.1 8.8 8.7 8.7 8.8
pH 6.3 6.4 6.4 6.4 6.4
Symptoms 1 1 1 1 1

KEY TO SYMPTOMS: 1

= no apparent effect; 2 = fish showing signs of stress; 3 = loss of equilibrium

RAINBOW TROUT VITAL STATISTICS:

Fork length: Mean:

3.37cm + 0.24cm

Range: 2.8cm - 3.7cm

Wet weight: Mean:

0.35g + 0.07

Range: 0.22g - 0.47g

Reference Toxicant Information:

Chemical used: Phenol
LCy:
Lab Mean:

15ppm, with a 95% confidence interval between 12ppm and 19ppm.
11.2ppm + 3.64 (two standard deviations)




RAINBOW TROUT BIOASSAY RESULTS

SAMPLE DESCRIPTION

Name: QRP 00:00 Date, time tested: 2 Nov 93, 1830 hrs.
Collection method: grab Set up technician: P
Amount, container: 2 X 221, plastic Stock fish used: 20 October 1993
Shipping details: air freight Initial Dissolved oxygen (mg/L) 1.9
Date/ Time collected: 2 Nov 93 / 00:00 Initial temperature (,C) 17.5
Date received: 2 Nov 93, 1600 hrs. Initial pH 7.8
RESULTS: The 96 hour LCy, was greater than 100%.
TEST DATA
Concentration/ hours 0 24 48 72 96
100% 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 4.5 7.6 7.8 7.2 7.2
pH 7.6 8.4 8.4 8.4 8.5
Symptoms 1 1,2 1,2 1,2 1,2
Conductivitiy (umhos) 1500
56% 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 6.6 7.2 6.9 7.4 7.8
pH 7.6 8.2 83 8.2 8.4
Symptoms 1 1,2 1,2 1,2 1,2
2% -;).0% ] 100% 100% -100% ] 100%
Dissolved Oxygen (mg/L) 7.6 7.7 8.6 7.8 8.0
pH 7.6 8.0 8.2 8.0 8.3
Symptoms 1 1 1 1,2 1,2
18% B 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 8.8 8.4 8.3 8.0 8.2
pH 7.6 7.8 8.0 7.8 8.2
Symptoms 1 i 1 1 1
10% 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 8.9 84 8.3 8.3 8.4
pH 7.6 1.7 7.8 7.6 8.0
Symptoms 1 1 1 1 1
CONTROL 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 9.1 8.8 8.7 8.7 8.8
pH 6.3 6.4 6.4 6.4 6.4
Symptoms 1 1 1 1 1

KEY TO SYMPTOMS: 1 = no apparent effect; 2 = fish showing signs of stress; 3 = loss of equilibrium

RAINBOW TROUT VITAL STATISTICS:

Fork length:

Wet weight:

Meaa: 3.37cm + 0.24cm
Range: 2.8cm - 3.7cm
Mean: 0.35g + 0.07
Range: 0.22g - 0.47g

Reference Toxicant Information:
Chemical used: Phenol

LCy:
Lab Mean:

15ppm, with a 95% confidence interval between 12ppm and 19ppm.
11.2ppm + 3.64 (two standard deviations)



RAINBOW TROUT BIOQASSAY RESULTS

SAMPLE DESCRIPTION

Name: QRP 08:00 Date, time tested: 2 Nov 93, 1830 hrs.
Collection method: grab II Set up technician: P
Amount, container: 2 X 221, plastic Stock fish used: 20 October 1993
Shipping details: air freight Initial Dissolved oxygen (mg/L) 23
Date/ Time collected: 2 Nov 93 / 08:00 Initial temperature (,C) 23.2
Date received: 2 Nov 93, 1600 hrs. Initial pH 7.8
RESULTS: The 96 hour LC,, was greater than 100%.
TEST DATA
Concentration/ hours 0 24 48 72 9%
100% 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 29 6.9 7.0 6.8 6.6
pli 7.8 8.3 8.4 8.3 8.4
Symptoms 1 1,2 1,2 1,2 1,2
Conductivitiy (wmhos) 1750
56% 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 7.2 7.9 8.4 7.5 7.4
pH 7.8 8.2 8.3 8.0 8.2
Symptoms 1 1,2 1,2 1,2 1,2
32% 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 7.5 7.8 7.9 8.0 8.0
pH 7.7 8.0 82 7.8 8.0
Symptoms 1 1 1 1,2 1,2 ]
18% 100% 100% 100% 100% 100%—T
Dissolved Oxygen (mg/L) 8.2 8.4 83 8.2 8.2
pH 7.6 7.8 8.1 7.6 7.9
Sym ptoms 1 1 1 1 1
10% 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 8.8 8.3 8.5 8.4 8.4
pH 7.6 7.7 8.0 7.4 7.8
Symptows 1 1 1 1 1
CONTROL 100% 100% 100% 100% 100%_
Dissolved Oxygen (mg/L) 9.1 8.8 8.7 8.7 8.8
pH 6.3 6.4 6.4 6.4 6.4
Sym ptoms 1 1 1 1 1

KEY TO SYMPTOMS: 1

RAINBOW TROUT VITAL STATISTICS:

= no apparent effect; 2 = fish showing signs of stress; 3 = loss of equilibrium

Fork length:

Mean:

3.37cm + 0.24cm

Range: 2.8cm - 3.7cm

Wet weight: Mean:

0.35g + 0.07

Range: 0.22g - 0.47g

Reference Toxicant Information:

Chemical used: Phenol
LCy:
Lab Mean:

15ppm, with a 95% confidence interval between 12ppm and 19ppm.
11.2ppm + 3.64 (two standard deviations)



RAINBOW TROUT BIOASSAY RESULTS

SAMPLE DESCRIPTION

Name: QRP COMPOSITE Date, time tested: 2 Nov 93, 1830 hrs.
Collection method: Composite Set up technician: 1P
Amount, container: 3 X 221, plastic Stock fish used: 20 October 1993
Shipping details: air freight Initial Dissolved oxygen (mg/L) 1.9
Date/ Time collected: 1-2 Nov 93 Initial temperature (,C) 20.0
Date received: 2 Nov 93, 1600 hrs. Initial pH 7.8
RESULTS: The 96 hour LC,, was greater than 100%.
TEST DATA
Concentration/  hours 0 24 48 72 96
100% 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 45 7.4 7.9 7.6 7.2
pH 7.8 84 84 84 8.4
Symptoms 1 1,2 1,2 1,2 1,2
Conductivitiy (umhos) 1600
56% 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 53 6.7 73 7.9 7.7
pH 7.8 8.2 8.2 8.2 8.2
Symptoms 1 1,2 1,2 1,2 1,2
32% 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 7.3 7.3 7.6 8.3 8.0
pH 7.8 8.0 8.0 7.8 8.0
Symptoms 1 1 1 1 1,2
18% - 1-00'% 1(-)-0% 100% 100% 100%
Dissolved Oxygen (mg/L) 8.3 7.8 8.0 8.5 8.3
pH 7.8 7.9 79 7.6 7.9
Symptoms 1 1 i 1 1
10% T 100% 100% 100% 100%_ 100%
Dissolved Oxygen (mg/L) 8.9 8.5 8.6 8.8 8.8
pH 7.8 7.8 7.8 7.4 7.8
Symptoms 1 1 1 1 1
CONTROL 100% 100% 100% 100% 100%
Dissolved Oxygen (ing/L) 9.1 8.8 8.7 8.7 8.8
pH 6.3 6.4 6.4 6.4 6.4
Symptoms 1 1 1 1 1

KEY TO SYMPTOMS: 1

RAINBOW TROUT VITAL STATISTICS:

= no apparent effect; 2 = fish showing signs of stress; 3 = loss of equilibrium

Fork length: Mean:

3.37cm + 0.24cm

Range: 2.8cm - 3.7cm

Wet weight: Mean:

0.35g + 0.07

Range: 0.22g - 0.47g

Reference Toxicant Information:

Chemical used: Phenol

LCyy: 15ppm, with a 95% confidence interval between 12ppm and 19ppm.
11.2ppm + 3.64 (two standard deviations)

Lab Mean:



RAINBOW TROUT BIOASSAY RESULTS

SAMPLE DESCRIPTION

Name: FMC 1 Date, time tested: 5 Nov 93, 1630 hrs.
Collection method: grab Set up technician: IP
Amount, container: 2 X 221, plastic Stock fish used: 20 October 1993
Shipping details: air freight Initial Dissolved oxygen (mg/L) 8.2
Date/ Time collected: 4 Nov 93/ 18:00 Initial temperature (,C) 13.0
Date received: 5 Nov 93, 0800 hrs. Initial pH 7.0
RESULTS: The 96 hour LC,, was greater than 100%.
TEST DATA
Concentration/ hours 0 24 48 72 96
100% 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 8.4 8.9 8.8 8.8 8.0
pH 7.3 7.8 7.6 7.6 7.6
Symptowms 1 1 1 1 1
Conductivitiy (umhos) 600
56% 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 8.5 8.9 9.0 8.9 7.9
pH 7.2 7.8 7.6 7.6 7.6
Symptoms i 1 1 1 1
32% 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 8.6 9.0 9.0 8.9 8.1
pH 7.1 7.7 7.6 7.5 7.6
Symptoms 1 1 i 1 1
18% ] 100% N 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 9.0 9.0 9.3 9.2 8.5
pH 7.0 7.6 7.6 7.4 7.6
Sym ptoms 1 1 1 1 1
10% 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 9.2 9.2 9.2 9.2 8.4
pH 7.0 7.6 7.6 7.4 7.6
Symptoms 1 i 1 1 1
CONTROL 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 9.0 9.1 8.9 9.0 8.5
pH 6.3 6.4 6.4 6.4 6.4
Symptoms 1 1 1 1 1

KEY TO SYMPTOMS: 1

= no apparent effect; 2 = fish showing signs of stress; 3 = loss of equilibrium

RAINBOW TROUT VITAL STATISTICS:

Fork length:  Mean:

3.37cm + 0.24cm

Range: 2.8cm - 3.7cm

Wet weight: Mean:

0.35g + 0.07

Range: 0.22g - 0.47g

Reference Toxicant Information:

Chemical used: Phenol

LCq: 15ppm, with a 95% confidence interval between 12ppm and 19ppm.
Lab Mean: 11.4ppm + 3.64 (two standard deviations)




RAINBOW TROUT BIOASSAY RESULTS

SAMPLE DESCRIPTION

Name: FMC Date, time tested: 15 Feb. 1994, 1600 hrs.
Collection method: grab Set up technician: BW
Amount, container: 2 X 221, plastic Stock fish used: 02 February 1994
Shipping details: air freight Initial Dissolved oxygen (mg/L) 10.4
Date/ Time collected: 15 Feb. 1994, 0000 hrs Initial temperature C) 6.1
Date received: 15 Feb.1994, 1600 hrs. Initial pH 7.2
RESULTS: The 96 hour LC., was greater than 100% .
TEST DATA
% F1SH SURVIVAL
Concentration/ hours 0 24 48 72 96
100% 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 10.8 7.9 7.8 7.8 6.8
pH 7.3 7.1 7.4 7.3 7.3
Symptoms i i 1 1 1
Conductivitiy (umhos) 150
56% 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 10.6 8.0 8.1 7.3 7.2
pH 73 7.2 7.2 7.3 7.2
Symptoms 1 1 1 1 1
32% 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 10.4 8.5 8.4 8.2 7.7
pH 7.2 7.2 7.2 7.3 7.1
Svmptoms 1 1 1 1 1
18% 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 10.4 89 8.8 8.7 8.0
pH 7.0 7.2 7.0 7.2 7.2
Symptoms 1 1 1 1 1
10% 100% 100% 100% 100% 100%
Dissolved Oxygen (mng/L) 10.3 8.9 9.1 8.5 8.2
pH 6.8 7.2 6.9 7.2 7.2
Symptoms 1 1 1 1 1
CONTROL 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 10.3 89 9.1 8.5 8.2
pH 6.8 7.2 6.9 7.2 7.2
Symptoms 1 1 1 1 1

KEY TO SYMPTOMS: 1 = no apparent effect; 2 = fish showing signs of stress; 3 = loss of equilibrium
RAINBOW TROUT VITAL STATISTICS:

Fork length: Mean: 3.37cm + 0.24cm
Range: 2.8cm - 3.7cm

Wet weight: Mean: 0.35g + 0.07
Range: 0.22g - 047g

Reference Toxicant Information:

Chemical used:  Phenol

LCy, 15ppm, with a 95% confidence interval between 12ppm and 19ppm.
Lab Mean: 11.4ppm + 3.64 (two standard deviations)



SAMPLE DESCRIPTION

RAINBOW TROUT BIOASSAY RESULTS

Name: Weyerhauser Date, time tested: 9 Nov 93, 1700 hrs.
Collection method: grab Set up technician: IP
Amount, container: 2 X 221, plastic Stock fish used: 20 October 1993
Shipping details: air freight Initial Dissolved oxygen (mg/L) 52
Date/ Time collected: 9 Nov 93 / 00:00 Initial temperature (,C) 14.0
Date received: 9 Nov 93, 1415 hrs. " Initial pH 7.3
RESULTS: The 96 hour LC,, was 67%, with a 95% confidence interval between 45% and 154%.
TEST DATA
Concentration/ hours 0 24 48 72 96
100% 100% 80% 60% 30% 30%
Dissolved Oxygen (mg/L) 5.7 6.7 8.2 7.7 8.5
pH 7.4 7.7 7.8 7.8 7.8
Symptoms 1 2,3 2,3 2 2
Conductivitly (umhos) 1300
56% 100% 100% 100% 70% 70%
Dissolved Oxygen (mg/L) 8.1 8.5 8.0 9.0 8.5
pH 7.4 7.7 7.7 7.8 7.8
Symptoms 1 2 2 2 2
2% 100% 100% 90; 90% 70%
Dissolved Oxygen (mg/L) 8.1 8.1 8.0 8.7 8.6
pH 7.4 7.7 7.6 7.7 7.7
Symptoms 1 2 2 2 2
18% 100% 100% 100% 100% 90%
Dissolved Oxygen (mg/L) 9.1 8.5 8.5 9.1 9.2
ptl 7.4 7.6 7.5 7.6 7.6
Sym ptoms 1 1,2 1,2 1,2 1,2
10% 100% 100% 100% 100% 100%
Dissolved Oxvgen (mg/L) 9.2 8.0 7.5 9.4 9.2
pH 7.4 7.6 7.4 7.6 7.6
Symiptoms 1 1 1 1 1,2
CONTROL 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 9.2 9.1 8.7 9.6 9.4
pll 6.3 6.4 6.4 6.4 6.4
Symptoms 1 1 1 1 1

KEY TO SYMPTOMS: | =

RAINBOW TROUT VITAL STATISTICS:

Fork length: Mean.

Range: 2.8cm - 3.7cm

Wet weight:

Mean: 0.35g + 0.07

Range: 0.22g - 0.47g

Reference Toxicant Information:

Chemical used: Phenol
LCy:
Lab Mean:

3.37cm + 0.24cm

15ppm, with a 95% confidence interval between 12ppm and 19ppm.
11.2ppm + 3.64 (two standard deviations)

no apparent effect; 2 = fish showing signs of stress; 3 = loss of equilibrium



RAINBOW TROUT BIOQASSAY RESULTS

SAMPLE DESCRIPTION

Name: Canfor Date, time tested: 23 Nov 93, 1630 hrs.
Collection method: grab Set up technician: MZ
Amount, container: 2 X 221, plastic Stock fish used: 15 November 1993
Shipping details: air freight Initi?] Dissolved oxygen 6.1
(mg/L)
Date/ Time collected: 22 Nov 93 Initial temperature (,C) 16.2
Date received: 23 Nov 93, 1500 hrs. || Initial pH 7.3
RESULTS: The 96 hour LC,, was greater than 100%.
Concentration/ hours 0 24 48 72 96
100% 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 7.1 8.2 8.3 8.4 7.9
pH 7.4 8.0 8.0 8.0 8.0
Symptoms 1 2 2 2 2
Conductivitiy (umhos) 1200
56% 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 8.2 8.4 8.1 8.2 7.4
pH 7.4 7.8 7.8 7.8 7.8
Symptoms 1 1,2 1,2 2 2
2% 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 9.2 9.0 8.5 8.8 8.1
pH 7.3 7.7 7.7 7.7 7.6
Symptows 1 1 1 1,2 1,2
18% 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 9.7 9.2 8.6 8.5 8.0
pH 7.2 7.6 7.6 7.6 7.5
Sym ptoms 1 1 i 1 1
10% 100% 100% 100% 100% 100%
Dissolved Oxygen (mg/L) 10.0 9.6 8.8 8.9 8.5
pH 7.2 7.4 7.4 7.4 7.4
Symptoms 1 1 1 1 1
CONTROL 100% 100% 100 % 100% 100%
Dissolved Oxygen (mg/L) 10.2 9.2 9.0 9.2 8.7
pH 6.2 6.3 6.4 6.4 6.4
Symptoms 1 1 1 1 1

KEY TO SYMPTOMS: 1 = no apparent effect; 2 = fish showing signs of stress; 3 = loss of equilibrium

RAINBOW TROUT VITAL STATISTICS:

Fork length:  Mean:

3.70cm £ 0.33cm

Wet weight:

Range: 3.0cm - 4.1cm
Mean: 0.44g + 0.11
Range: 0.24g - 0.64g

Reference Toxicant Information:
Chemical used: Phenol

LCy:
Lab Mean:

15ppm, with a 95% confidence interval between 12ppm and 19ppm.

11.4ppm + 3.64 (two standard deviations)




CERIODAPHNIA SURVIVAL AND REPRODUCTION BIOASSAY RESULTS

SAMPLE DESCRIPTION

Name: Quesnel River Pulp Date received: 2 Nov 93, 16:00 hrs.
Collection method: grab Date, time tested: 2 Nov 93, 18:00 hrs.
Amount, container: 3 X 221, plastic Date/Time collected: 1 Nov 93 / 16:00
Shipping details: air freight Set up Technician: JP

RESULTS

The 1C,, was  18.1% (v/v sample), with a 95% confidence interval between 14.2% and 19.9%.
The IC,; was  13.0% (v/v sample), with a 95% confidence interval between 9.8% and 15.5%.

The NOEC (no observed effect concentration) was 12.5% (v/v sample).

The LOEC (lowest observed effect concentration) was 25.0% (v/v sample).

INITIAL WATER QUALITY READINGS

Parameter Effluent Control/ Dilution Water
Dissolved Oxygen, mg/L 4.0 7.6
Temperature, °C 22.1 24.4
pH 7.6 6.8
Conductivity, ymhos 1710 320
SUMMARY OF CERIODAPHNIA SURVIAL
CONCENTRATION DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 DAY 6 DAY 7
100% 100% 100% 100% 80% 80% 80% 80%
50% 100% 100% 100% 90% 90% 90% 0%
25% 100% 100% 100% 100% 100% 100% 100%
12.5% 100% 100% 90% 90% 90% 90% 90%
6.25% 100% 100% 100% 100% 100% 100% 100%
CONTROL 100% 100% 100% 100% 100% 100% 100%
SUMMARY OF TOTAL NEONATES PRODUCED
ADULT REPLICATE # 1 2 3 4 5 6 7 8 9 10
CONCENTRATION
100% 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0
25% 7 6 5 7 8 12 9 2 4 7
12.5% 27 31 37 34 0 37 31 28 23 27
6.25% 42 37 42 39 42 38 37 42 35 31
CONTROL 31 35 31 32 34 28 32 37 32 28

REFERENCE TOXICANT INFORMATION:

Chemical used: Reagent grade Sodium chloride
Date started: 4 October 1993

1C50: 0.82 g/L with a 95% confidence interval between 0.37 g/L and 1.38 g/L.

The Lab Mean 1C50 is 1.23 g/l + 0.72 (2 standard deviations)




CERIODAPHNIA SURVIVAL AND REPRODUCTION BIOASSAY RESULTS
SAMPLE DESCRIPTION

Name: Quesnel River Pulp Date recetved: 2 Nov 93, 16:00 hrs.
Collection method: grab Date, time tested: 2 Nov 93, 18:00 hrs.
Amount, container: 3 X 221, plastic Date/Time collected: 1 Nov 93 / 00:00
Shipping details: air freight Set up Technician: JP

RESULTS

The IC,, was  19.2% (v/v sample), with a 95% confidence interval between 18.1% and 19.4%.
The IC,; was  15.4% (v/v sample), with a 95% confidence interval between 14.0% and 16.2%.

The NOEC (no observed effect concentration) was 12.5% (v/v sample).
The LOEC (lowest observed effect concentration) was 25.0% (v/v sample).

INITIAL WATER QUALITY READINGS

Parameter EFFLUENT Control/ Dilution Water
Dissolved Oxygen, mg/L 4.6 7.6
Temperature, °C 22.2 24.4
pH 7.7 6.8
Conductivity, pmhos 1900 320
SUMMARY OF CERIODAPHNIA SURVIAL
CONCENTRATION DAY 1 DAY 2 DAY 3 DAY 4 DAY § DAY 6 DAY 7
100% 100% 100% 100% 90% 80% 70% 70%
50% 100% 100% 100% 100% 100% 100% 100%
25% 100% 100% 100% 100% 100% 100% 90%
12.5% 100% 100% 100% 100% 100% 100% 100%
6.25% 100% 100% 100% 100% 100% 100% 100%
CONTROL 100% 100% 100 % 100% 100% 100% 100%
SUMMARY OF TOTAL NEONATES PRODUCED
ADULT REPLICATE # 1 2 3 4 5 6 7 8 9 10
CONCENTRATION
100% 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0
25% 0 0 4 3 3 3 11 5 6 0
12.5% 32 29 36 37 22 28 31 38 18 36
6.25% 39 31 39 33 40 40 30 37 18 22
CONTROL 34 41 30 30 28 28 28 35 15 17

REFERENCE TOXICANT INFORMATION:

Chemical used: Reagent grade Sodium chloride

Date started: 4 October 1993

IC50: 0.82 g/L with a 95% confidence interval between 0.37 g/L and 1.38 g/L.
The Lab Mean IC50 is 1.23 g/L + 0.72 (2 standard deviations)



CERIODAPHNIA SURVIVAL AND REPRODUCTION BIOASSAY RESULTS
SAMPLE DESCRIPTION

Name: Quesnel River Pulp Date received: 2 Nov 93, 16:00 hrs.
(Duplicate)
Collection method: grab Date, time tested: 2 Nov 93, 18:00 hrs.
Amount, container: 3 X 221, plastic Date/Time collected: 1 Nov 93 / 00:00
Shipping details: air freight Set up Technician: JP
RESULTS
The IC,, was  17.8% (v/v sample), with a 95% confidence interval between 15.2% and 19.5%.
The 1C,c was  13.5% (v/v sample), with a 95% confidence interval between 10.3% and 15.6%.

The NOEC (no observed effect concentration) was 12.5% (v/v sample).

The LOEC (lowest observed effect concentration) was 25.0% (v/v sample).

INITIAL WATER QUALITY READINGS

Parameter EFFLUENT Control/ Dilution Water
Dissolved Oxygen, mg/L 4.1 7.6
Temperature, °C 21.9 24.4
pH 7.7 6.8
Conductivity, gmhos 1820 320
SUMMARY OF CERIODAPHNIA SURVIAL
CONCENTRATION DAY 1 DAY 2 DAY 3 DAY 4 DAY § DAY 6 DAY 7
10% 100% 100% 100% 100% 90% 90% 90%
50% 100% 100% 100% 100% 100% 100% 100%
25% 100% 100% 100% 100% 100% 100% 100%
12.5% 100% 100% 100% 100% 90% 0% 0%
6.25% 100% 100% 100% 100% 100% 100% 100%
CONTROL 100% 100% 100% 100% 100% 100% 90%
SUMMARY OF TOTAL NEONATES PRODUCED
ADULT REPLICATE # 1 2 3 4 5 6 7 1 8 9 10
CONCENTRATION
100 % 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0
25% 7 5 7 4 5 2 1 0 2 1
12.5% 36 33 33 28 27 32 32 0 30 20
6.25% 38 36 36 39 36 38 35 36 36 39
CONTROL 36 34 35 35 34 35 35 34 5 34

REFERENCE TOXICANT INFORMATION:

Chemical used: Reagent grade Sodium chloride
Date started: 4 October 1993
IC50: 0.82 g/L with a 95% confidence interval between 0.37 g/L and 1.38 g/L.
The Lab Mean IC50 is 1.23 g/L + 0.72 (2 standard deviations)




CERIODAPHNIA SURVIVAL AND REPRODUCTION BIOASSAY RESULTS
SAMPLE DESCRIPTION

Name:

Quesnel River Pulp

Date received:

2 Nov 93, 16:00 hrs.

Collection method:

grab

Date, time tested:

2 Nov 93, 18:00 hrs.

Amount, container:

3 X 221, plastic

Date/Time collected:

2 Nov 93 / 08:00

Shipping details:

air freight

Set up Technician:

JP

RESULTS

The IC,, was
The 1C,; was

The NOEC (no observed effect concentration) was 12.5% (v/v sample).

19.3% (v/v sample), with a 95% confidence interval between 18.0% and 20.1%.
15.3% (v/v sample), with a 95% confidence interval between 13.7% and 16.3%.

The LOEC (lowest observed effect concentration) was 25.0% (v/v sample).

INITIAL WATER QUALITY READINGS

Parameter EFFLUENT Control/ Dilution Water
Dissolved Oxygen, mg/L 3.9 7.6
Temperature, °C 22.0 24.4
pH 7.8 6.8
Conductivity, yumhos 1910 320
SUMMARY OF CERIODAPHNIA SURVIAL
CONCENTRATION DAY 1 DAY 2 DAY 3 DAY 4 DAY § DAY 6 DAY 7
100% 100% 100% 100% 100% 100% 100% 60%
50% 100% 100% 100% 100% 100% 100% 100%
25% 100% 100% 100% 100% 100% 100% 100%
12.5% 100% 100% 100% 100% 100% 100% 100%
6.25% 100% 100% 100% 100% 100% 100 % 100%
CONTROL 100% 100% 100% 100% 100% 100% 100%
SUMMARY OF TOTAL NEONATES PRODUCED
ADULT REPLICATE # 1 2 3 4 5 6 7 8 9 10
CONCENTRATION
100% 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0
25% 7 9 9 2 0 2 4 3 3 8
12.5% 36 35 37 33 30 3] 37 22 21 24
6.25% 34 38 40 40 43 34 41 39 40 40
CONTROL 24 18 26 26 39 28 0 29 0 29

REFERENCE TOXICANT INFORMATION:

Chemical used: Reagent grade Sodium chloride
Date started: 4 October 1993
IC50: 0.82 g/L with a 95% confidence interval between 0.37 g/L and 1.38 g/L.
The Lab Mean ICS0 is 1.23 g/ + 0.72 (2 standard deviations)




CERIODAPHNIA SURVIVAL AND REPRODUCTION BIOASSAY RESULTS
SAMPLE DESCRIPTION

Name: Quesnel River Pulp Date received: 2 Nov 93, 16:00 hrs.
(Composite)
Collection method: grab Date, time tested: 2 Nov 93, 18:00 hrs.
Amount, container: 3 X 221, plastic Date/Time collected: 1-2 Nov 93
Shipping details: air freight Set up Technician: JP
RESULTS

The IC,, was  20.3% (v/v sample), with a 95% confidence interval between 19.8% and 20.9%.
The 1C,s was  16.3% (v/v sample), with a 95% confidence interval between 15.7% and 16.7%.

The NOEC (no observed effect concentration) was 12.5% (v/v sample).
The LOEC (lowest observed effect concentration) was 25.0% (v/v sample).

INITIAL WATER QUALITY READINGS

Parameter EFFLUENT Control/ Dilution Water
Dissolved Oxygen, mg/L 4.6 7.6
Temperature, °C 22.1 24.4
pH 7.8 6.8
Conductivity, pmhos 1850 320
SUMMARY OF CERIODAPHNIA SURVIAL
CONCENTRATION DAY 1 DAY 2 DAY 3 DAY 4 DAY § DAY 6 DAY 7
100% 100% 100% 100% 100% 70% 60% 60%
50% 100% 100% 100% 100% 100% 100% 100%
25% 100% 100% 100% 100% 100% 100% 100%
12.5% 100% 100% 100% 100% 100% 100% 100%
6.25% 100% 100% 100% 100% 100% 100% 100%
CONTROL 100% 100% 100 % 100% 100% 100 % 100%

SUMMARY OF TOTAL NEONATES PRODUCED

ADULT REPLICATE # 1 2 3 4 5 6 7 8 9 10
CONCENTRATION

100% 0 0 0 0 0 0 0 0 0 0

50% 0 0 0 0 0 0 0 0 0 0

25% 4 7 3 8 5 6 10 10 8 13

12.5% 39 35 35 39 34 35 37 30 29 34

6.25% 41 39 36 4 38 42 38 36 41 41

CONTROL 34 28 32 28 29 29 30 18 27 36

REFERENCE TOXICANT INFORMATION:

Chemical used: Reagent grade Sodium chloride

Date started: 4 October 1993

1C50: 0.82 g/L with a 95% confidence interval between 0.37 g/L and 1.38 g/L.
The Lab Mean IC50 is 1.23 g/L + 0.72 (2 standard deviations)



CERIODAPHNIA SURVIVAL AND REPRODUCTION BIOASSAY RESULTS

SAMPLE DESCRIPTION

Name: FMC Date received: 4 Nov 93, 19:00 hrs.
Collection method: grab Date, time tested: 5 Nov 93, 08:00 hrs.
Amount, container: 3 X 221, plastic Date/Time collected: 4 Nov 93 / 00:00
Shipping details: by road Set up Technician: P

RESULTS

The 1C,, was
The IC, was

The NOEC (no observed effect concentration) was 100% (v/v sample).

reater than 100% (v/v sample)
6.9% (v/v sample), with a 95% confidence interval between 80.8% and 94.0%.

The LOEC (lowest observed effect concentration) was greater than 100% (v/v sample).

INITIAL WATER QUALITY READINGS

Parameter EFFLUENT ControV/ Dilution Water
Dissolved Oxygen, mg/L 8.8 8.3
Temperature, °C 23.0 22.9
pH 7.6 7.0
Conductivity, umhos 490 380
SUMMARY OF CERIODAPHNIA SURVIAL
CONCENTRATION DAY 1 DAY 2 DAY 3 DAY 4 DAY § DAY 6 DAY 7
100% 100% 100% 100% 100% 100% 100% 100%
50% 100% 100% 100% 100% 100% 100% 100%
25% 100% 90% 90% 0% 90% 80% 80%
12.5% 100% 100% 100% 100% 100% 100% 100%
6.25% 100% 100% 100% 100% 100% 100% 90%
CONTROL 100% 100% 100% 100% 100% 100% 90%
SUMMARY OF TOTAL NEONATES PRODUCED
ADULT REPLICATE # 1 2 3 4 5 6 7 8 9 10
CONCENTRATION
100% 25 32 39 37 31 24 30 1 37 0
50% 39 37 35 34 25 35 33 34 34 18
25% 34 37 0 35 33 50 25 43 23 18
12.5% 38 20 33 37 38 34 25 34 33 25
6.25% 29 36 34 37 30 0 34 8 20 38
CONTROL 31 16 34 7 30 27 8 33 33 30

REFERENCE TOXICANT INFORMATION:

Chemical used: Reagent %93

Date started: 4 October

rade Sodium chloride

1C50: 0.82 g/L with a 95% confidence interval between 0.37 g/L and 1.38 g/L.
The Lab Mean IC50 is 1.23 g/L + 0.72 (2 standard deviations)




CERIODAPHNIA SURVIVAL AND REPRODUCTION BIOASSAY RESULTS
SAMPLE DESCRIPTION

Name:

FMC (Duplicate)

Date received:

4 Nov 93, 19:00 hrs.

Collection method:

grab

Date, time tested:

5 Nov 93, 08:00 hrs.

Amount, container:

3 X 221, plastic

Date/Time collected:

4 Nov 93 / 00:00

Shipping details:

by road

Set up Technician:

JP

RESULTS

The IC,, was
The IC,¢ was

The NOEC (no observed effect concentration) was 100% (v/v sample).

greater than 100% (v/v sample)
greater than 100% (v/v sample)

The LOEC (lowest observed effect concentration) was greater than 100% (v/v sample).
INITIAL WATER QUALITY READINGS

Parameter EFFLUENT Control/ Dilution Water
Dissolved Oxygen, mg/L 8.8 8.3
Temperature, °C 23.0 22.9
pH 7.6 7.0
Conductivity, umhos 490 380
SUMMARY OF CERIODAPHNIA SURVIAL
CONCENTRATION DAY 1 DAY 2 DAY 3 DAY 4 DAY § DAY 6 DAY 7
100% 100% 100% 100% 100% 90% 90% 90%
50% 100% 100% 100% 100% 100% 90% 90%
25% 100% 100% 90% 90% 90% 80% 80%
12.5% 100% 100% 100% 90% 90% 90% 90%
6.25% 100% 100 % 100% 100% 90% 90% 90%
CONTROL 100% 100% 100% 100% 90% 90% 90%
SUMMARY OF TOTAL NEONATES PRODUCED
ADULT REPLICATE # 1 2 3 4 5 6 7 8 9 10
CONCENTRATION
100% 34 35 30 27 30 30 33 7 23 34
50% 40 35 32 28 29 32 8 35 24 36
25% 29 36 37 29 33 0 12 46 37 33
12.5% 30 0 30 36 34 26 35 31 31 34
6.25% 31 33 21 31 27 25 8 5 0 28
CONTROL 30 26 32 25 30 32 8 33 29 0

REFERENCE TOXICANT INFORMATION:

Chemical used: Reagent grade Sodium chloride
Date started: 4 October 1993 ,
IC50: 0.82 g/L with a 95% confidence interval between 0.37 g/L and 1.38 g/L.
The Lab Mean IC50 is 1.23 g/L + 0.72 (2 standard deviations)




CERIODAPHNIA SURVIVAL AND REPRODUCTION BIOQASSAY RESULTS

SAMPLE DESCRIPTION

Name:

FMC

Date received:

15 Feb 94/ 1500 hrs.

Collection method:

grab

Date, time tested:

15 Feb 94/ 1600 hrs.

Amount, container:

3 X 221, plastic

Date/Time collected:

15 Feb 94/ 00:00 hrs.

Shipping details:

by air

Set up Technician:

MZ

RESULTS

The IC,, was
The 1C, was

The NOEC (no observed effect concentration) was 100% (v/v sample).

greater than 100% (v/v sample)
greater than 100% (v/v sample)

The LOEC (lowest observed effect concentration) was greater than 100% (v/v sample).
INITIAL WATER QUALITY READINGS

Parameter EFFLUENT Control/ Dilution Water
Dissolved Oxygen, mg/L 10 8.5
Temperature, °C 25.0 25.0
pH 7.4 7.0
Conductivity, umhos 271 208
SUMMARY OF CERIODAPHNIA SURVIAL
CONCENTRATION DAY 1 DAY 2 DAY 3 DAY 4 DAY § DAY 6 DAY 7
100% 100% 100% 100% 100% 100% 100% 100%
50% 100% 100% 100% 100% 100% 100% 100%
25% 90% 90% 90% 90% 90% 90% 90%
12.5% 100% 100% 100% 100% 100% 100% 100%
6.25% 100% 100% 100% 100% 100% 100% 100%
CONTROL 100% 100% 100% 100% 100% 100% 100%
SUMMARY OF TOTAL NEONATES PRODUCED
ADULT REPLICATE ¥# 1 2 3 4 5 6 7 8 9 10
CONCENTRATION
100% 37 35 34 39 36 29 35 37 32 38
50% 29 30 32 32 33 45 35 32 29 34
25% 34 33 30 34 35 32 31 36 0 35
12.5% 35 33 31 35 30 33 16 39 33 32
6.25% 30 33 33 31 35 31 28 32 30 34
CONTROL 32 44 31 28 34 34 32 31 25 33

REFERENCE TOXICANT INFORMATION:

Chemical used: Reagent grade Sodium chloride
Date started: 11 February 1994
IC50: 0.99 g/L with a 95% confidence interval between 0.90 g/L and 1.07 g/L
The Lab Mean ICS0 is 1.21 g/L + 0.68 (2 standard deviations)




CERIODAPHNIA SURVIVAL AND REPRODUCTION BIOASSAY RESULTS

SAMPLE DESCRIPTION

Name:

FMC (Duplicate)

Date received:

15 Feb 94/ 1500 hrs.

Collection method:

grab

Date, time tested:

15 Feb 94/ 1600 hrs.

Amount, container:

3 X 221, plastic

Date/Time collected:

1S Feb 94/ 00:00 hrs.

Shipping details:

by air

Set up Technician:

MZ

RESULTS

The 1C,, was
The IC,; was

The NOEC (no observed effect concentration) was 100% (v/v sample).

greater than 100% (v/v sample)
greater than 100% (v/v sample)

The LOEC (lowest observed effect concentration) was greater than 100% (v/v sample).
INITIAL WATER QUALITY READINGS

Parameter EFFLUENT Coatrol/ Dilution Water
Dissolved Oxygen, mg/L 10.2 8.3
Temperature, °C 25.0 25.0
pH 7.4 7.0
Conductivity, umhos 241 208
SUMMARY OF CERIODAPHNIA SURVIAL
CONCENTRATION DAY 1 DAY 2 DAY 3 DAY 4 DAY § DAY 6 DAY 7
100% 100% 100% 100% 100% 100% 100% 100%
50% 100% 100% 100% 100% 100% 100% 100%
25% 100% 100% 100% 100% 100% 100% 100%
12.5% 100% 100% 100% 100% 100% 100% 100%
6.25% 100% 100% 100% 100% 100% 100% 100%
CONTROL 100% 100% 100% 100% 100% 100% 100%
SUMMARY OF TOTAL NEONATES PRODUCED
ADULT REPLICATE # 1 2 3 4 5 6 7 8 9 10
CONCENTRATION
100% 37 38 33 25 30 31 35 33 38 29
50% 33 33 31 39 40 32 38 26 37 34
25% 42 31 36 40 37 34 35 35 35 33
12.5% 27 40 38 40 29 31 30 38 2 29
6.25% 35 29 28 37 34 3t 30 38 37 36
CONTROL 31 33 33 37 29 3t 31 34 32 35

REFERENCE TOXICANT INFORMATION:

Chemical used: Reagent grade Sodium chloride

Date started: 11 Februar

1994

I1C50: 0.99 g/L with a 95% confidence interval between 0.90 g/L and 1.07 g/L
The Lab Mean IC50 is 1.21 g/ + 0.68 (2 standard deviations)




CERIODAPHNIA SURVIVAL AND REPRODUCTION BIOASSAY RESULTS

SAMPLE DESCRIPTION

Name:

Weyerhaeuser

Date received:

9 Nov 93, 14:15 hrs.

Collection method:

grab

Date, time tested:

9 Nov 93, 16:00 hrs.

Amount, container:

3 X 221, plastic

Date/Time collected:

9 Nov 93 / 00:00

Shipping details:

by road

Set up Technician:

JP

RESULTS

The IC,, was  94.5% (v/v sample), with a 95% confidence interval between 91.9% and 99.0%.
78.8% (v/v sample), with a 95% confidence interval between 64.8% and 96.7%.

The IC,s was

The NOEC (no observed effect concentration) was 100% (v/v sample).

The LOEC (lowest observed effect concentration) was greater than 100% (v/v sample).
INITIAL WATER QUALITY READINGS

Parameter EFFLUENT Control/ Dilution Water
Dissolved Oxygen, mg/L 5.4 8.0
Temperature, °C 24.8 24.1
pH 7.6 6.8
Conductivity, umhos 1290 210
SUMMARY OF CERIODAPHNIA SURVIAL
CONCENTRATION DAY 1 DAY 2 DAY 3 DAY 4 DAY § DAY 6 DAY 7
100% 100% 100% 100% 100% 100% 100%
50% 100% 100% 100% 100% 90% 90%
25% 100% 100% 100% 100% 100% 100%
12.5% 100% 100% 100% 100% 100% 100%
6.25% 100% 100% 100% 100% 100% 100%
CONTROL 100% 100% 100% 100% 90% 90%
SUMMARY OF TOTAL NEONATES PRODUCED
ADULT REPLICATE # 1 2 3 4 S 6 7 8 9 10
CONCENTRATION
100% 3 11 12 19 18 23 16 18 25 21
50% 0 16 26 31 25 31 29 24 24 27
25% 37 28 28 33 23 35 0 28 24 31
12.5% 36 27 36 39 26 35 37 29 15 35
6.25% 31 29 29 33 29 24 35 0 29 34
CONTROL 8 25 28 29 19 6 31 25 22 32

REFERENCE TOXICANT INFORMATION:

Chemical used: Reagent grade Sodium chloride
Date started: 19 November 1993
IC50: 0.86 g/L with a 95% confidence interval between 0.69 g/L and 1.01 g/L.
The Lab Mean IC50 is 1.23 g/L + 0.72 (2 standard deviations)




CERIODAPHNIA SURVIVAL AND REPRODUCTION BIOASSAY RESULTS

SAMPLE DESCRIPTION

Name:

Weyerhaeuser
(Duplicate)

Date received:

9 Nov 93, 14:15 hrs.

Collection method:

grab

Date, time tested:

9 Nov 93, 16:00 hrs.

Amount, container:

3 X 221, plastic

Date/Time collected:

9 Nov 93 / 00:00

Shipping details:

by road

Set up Technician:

JP

RESULTS

The 1C,, was
The IC,s was

The NOEC (no observed effect concentration) was 50% (v/v sample).

80.5% (v/v sample), with a 95% confidence interval between 67.5% and 92.6%.
48.0% (v/v sample), with a 95% confidence interval between 11.9% and 65.0%.

The LOEC (lowest observed effect concentration) was 100% (v/v sample).
INITIAL WATER QUALITY READINGS

Parameter EFFLUENT Control/ Dilution Water
Dissolved Oxygen, mg/L 5.4 8.0
Temperature, °C 24.8 24.1
pH 7.6 6.8
Conductivity, umhos 1290 210
SUMMARY OF CERIODAPHNIA SURVIAL
CONCENTRATION DAY 1 DAY 2 DAY 3 DAY 4 DAY § DAY 6 DAY 7
100% 100% 100% 100% 100% 100% 100%
50% 100% 100 % 100% 100% 90% 90%
25% 100 % 100% 100% 100 % 100% 100%
12.5% 100% 100% 100% 100% 100% 100%
6.25% 90% 90% 90% 90% 80% 80%
CONTROL 100% 100% 100% 100% 100% 100%
SUMMARY OF TOTAL NEONATES PRODUCED
ADULT REPLICATE # 1 2 3 4 5 6 7 8 9 10
CONCENTRATION
100% 3 14 15 16 8 9 5 0 13 14
50% 17 19 28 25 25 8 17 22 26 20
25% 23 23 25 30 32 14 17 30 27 28
12.5% 26 32 40 31 8 15 14 30 29 29
6.25% 9 29 37 30 0 36 0 29 34 33
CONTROL 24 30 37 22 15 32 22 20 31 32

REFERENCE TOXICANT INFORMATION:

Chemical used: Reagent grade Sodium chloride
Date started: 19 November 1993
IC50: 0.86 g/L with a 95% confidence interval between 0.69 g/L and 1.01 g/L.
The Lab Mean IC50 is 1.23 g/L + 0.72 (2 standard deviations)




CERIODAPHNIA SURVIVAL AND REPRODUCTION BIOASSAY RESULTS

SAMPLE DESCRIPTION

Name:

CANFOR

Date received:

23 Nov 93, 1430 hrs.

Collection method:

grab

Date, time tested:

23 Nov 93, 1500 hrs.

Amount, container:

2 X 22], plastic

Date/Time collected:

23 Nov 93 / 00:00

Shipping details:

air freight

Set up Technician:

MZ

RESULTS

The IC,, was
The IC,s was

The NOEC (no observed effect concentration) was 12.5% (v/v sample).

The LOEC (lowest observed effect concentration) was 25.0% (v/v sample).
INITIAL WATER QUALITY READINGS

31.0% (v/v sample), with a 95% confidence interval between 22.8% and 38.3%.
17.9% (v/v sample), with a 95% confidence interval between 11.7% and 26.8%.

Parameter Effluent Control/ Dilution Water
Dissolved Oxygen, mg/L 5.7 8.1
Temperature, °C 24.5 23.5
pH 7.4 7.2
Conductivity, umhos 1480 215
SUMMARY OF CERIODAPHNIA SURVIAL
CONCENTRATION DAY 1 DAY 2 DAY 3 DAY 4 DAY § DAY 6 DAY 7
100% 100% 100% 100% 100% 100% 100% 100%
50% 100% 100% 100% 100% 80% 80% 80%
25% 100% 100% 100% 100% 100% 100% 100%
12.5% 100% 100% 100% 100% 100% 90% 90%
6.25% 100% 100% 100% 100% 100% 100% 100%
CONTROL 100% 100% 100% 100% 100% 100% 100%
SUMMARY OF TOTAL NEONATES PRODUCED
ADULT REPLICATE # 1 2 3 4 5 6 7 8 9 10
CONCENTRATION
100% 0 0 0 0 0 0 0 0 0 0
50% 8 0 15 3 0 5 0 8 3 4
25% 14 16 11 14 8 20 25 28 6 12
12.5% 12 18 19 22 18 32 26 24 23 23
6.25% 22 25 25 16 16 32 34 32 21 28
CONTROL 19 20 20 26 30 30 30 24 32 27

REFERENCE TOXICANT INFORMATION:

Chemical used: Reagent grade Sodium chloride
Date started: 19 November 1993
IC50: 0.86 g/L with a 95% confidence interval between 0.69 g/L and 1.01 g/L.
The Lab Mean IC50 is 1.23 g/L + 0.72 (2 standard deviations)




CERIODAPHNIA SURVIVAL AND REPRODUCTION BIOASSAY RESULTS
SAMPLE DESCRIPTION

Name:

CANFOR (Duplicate)

Date received:

23 Nov 93, 1430 hrs.

Collection method:

grab

Date, time tested:

23 Nov 93, 1500 hrs.

Amount, container:

2 X 221, plastic

Date/Time collected:

23 Nov 93 / 00:00

Shipping details:

air freight

Set up Technician:

JP

RESULTS

The 1C4, was
The IC, was

The NOEC (no observed effect concentration) was 12.5% (v/v sample).

The LOEC (lowest observed effect concentration) was 25.0% (v/v sample).
INITIAL WATER QUALITY READINGS

29.0% (v/v sample), with a 95% confidence interval between 24.0% and 34.5%.
14.5% (v/v sample), with a 95% confidence interval between 8.9% and 24.1%.

Parameter Effluent Control/ Dilution Water
Dissolved Oxygen, mg/L 5.7 8.1
Temperature, °C 24.5 23.5
pH 7.4 7.2
Conductivity, pmhos 1480 215
SUMMARY OF CERIODAPHNIA SURVIAL
CONCENTRATION DAY 1 DAY 2 DAY 3 DAY 4 DAY § DAY 6 DAY 7
100% 100% 100% 100% 100% 100% 100% 100%
50% 100% 100% 100% 100% 90% 90% 90%
25% 100% 100% 100% 100% 100% 100% 100%
12.5% 100% 100% 100% 100% 90% 90% 90%
6.25% 100% 100% 100% 100% 100% 100% 100%
CONTROL 100% 100% 100% 100% 100% 100% 100%
SUMMARY OF TOTAL NEONATES PRODUCED
ADULT REPLICATE # 1 2 3 4 5 6 7 8 9 10
CONCENTRATION
100% 1 0 0 0 0 0 0 0 0 1
50% 3 5 0 0 3 0 7 2 0 0
25% 17 14 10 15 22 11 9 24 13 8
12.5% 34 24 16 17 5 16 18 29 20 17
6.25% 34 34 15 22 27 21 19 27 21 19
CONTROL 32 31 21 27 29 23 18 28 17 17

REFERENCE TOXICANT INFORMATION:

Chemical used: Reagent grade Sodium chloride
Date started: 19 November 1993
IC50: 0.86 g/L with a 95% confidence interval between 0.69 g/L and 1.01 g/L.
The Lab Mean IC50 is 1.23 g/ + 0.72 (2 standard deviations)




SAMPLE DESCRIPTION

SELENASTRUM CAPRICORNUTUM BIOASSAY RESULTS

Name:

QRP 00:00 HRS

Date received:

2 Nov 1993, 1530 hrs.

Collection method:

grab

Date, time tested:

2 Nov 1993, 1900 hrs.

Amount, container:

2 X 221, plastic

Algae culture used:

October 28b

Shipping details:

by freight

Set up Technician:

SL

Date collected:

2 NOV 93

Final Count Technician:

SL

RESULTS

The 72 hr IC,, was

18.6% (v/v sample), with a 95% confidence interval between 14.3% and 21.1%.
The 72 hr 1C,; was

11.7% (v/v sample), with a 95% confidence interval between 7.6% and 15.6%.
The NOEC (no observed effect concentration) was 10.1% (v/v sample).

The LOEC (lowest observed effect concentration) was 30.3% (v/v sample).

The TEC (threshold effect concentration) was 20.2% (v/v sample).

INITIAL WATER QUALITY READINGS

Parameter QRP 0000 hrs. Control/ Dilution Water
Dissolved Oxygen, mg/L 1.9 9.2
Temperature, °C 17.5 24.8
pH 7.8 7.4
Conductivity, umhos 1500 89
ALGAL COUNT (CELLS/ML) AFTER 72 HRS.
REPLICATE # 1 l 2 3 4 5
CONCENTRATION (%)
90.9 39546 29546 19546 49546 19546
30.3 49546 19546 59546 39546 49546
10.1 439546 329546 419546 809546 349546
3.37 509546 389546 789546 819546 809546
1.12 519546 539546 939546 919546 759546
0.37 429546 429546 689546 469546 539546
0.12 579546 429546 609546 529546 529546
0.042 669546 479546 789546 659546 729546
0.014 499546 809546 779546 899546 869546
0.005 759546 749546 1079546 839546 659546
REPLICATE #: 1 2 3 4 5
CONTROL.: 539546 539546 499546 479546 549546
REPLICATE #: 6 7 8 9 10
CONTROL: 529546 529546 389546 649546 539546

REFERENCE TOXICANT INFORMATION:

Zinc sulfate

29 October 1993

0.317 ppm (v/v sample), with a 95% confidence interval between 0.296 ppm
and 0.341 ppm.

72hr 1C,, Lab Mean: 0.367 ppm (v/v sample) + 0.219 (two standard deviations).

Chemical used:
Date started:
72hr 1C,,:



SELENASTRUM CAPRICORNUTUM BIOASSAY RESULTS

SAMPLE DESCRIPTION

Name:

QRP 08:00 HRS

Date received:

2 Nov 1993, 1530 hrs.

Collection method:

grab

Date, time tested:

2 Nov 1993, 1900 hrs.

Amount, container:

2 X 221, plastic

Algae culture used:

OQctober 28b

Shipping details:

air freight

" Set up Technician:

SL

Date collected:

2 NOV 93

I Final Count Technician:

SL

RESULTS

The 72 hr IC,, was
The 72 hr IC,; was

22.5% (v/v sample), with a 95% confidence interval between 21.9% and 23.3%.
16.3% (v/v sample), with a 95% confidence interval between 16.0% and 16.7%.

The NOEC (no observed effect concentration) was 10.1% (v/v sample).
The LOEC (lowest observed effect concentration) was 30.3% (v/v sample).
The TEC (threshold effect concentration) was 20.2% (v/v sample).

INITIAL WATER QUALITY READINGS

Parameter QRP 08:00 hrs. Control/ Dilution Water
Dissolved Oxvgen, mg/L 2.3 9.2
Temperature, °C 232 24.8
pH 7.8 7.4
Conductivity, pmhos 1750 89
ALGAL COUNT (CELLS/ML) AFTER 72 HRS.
REPLICATE # 1 2 3 4 s
CONCENTRATION (%)
90.9 89546 39546 59546 79546 89546
30.3 169546 229546 199546 119546 99546
10.1 1109546 1169546 1979546 2039546 1399546
3.37 959546 1179546 1739546 1479546 1609546
1.12 719546 699546 1129546 1029546 1059546
0.37 649546 539546 659546 769546 779546
0.12 559546 539546 569546 319546 409546
0.042 569546 549546 479546 379546 309546
0.014 499546 569546 509546 549546 399546
0.005 349546 459546 449546 539546 439546
REPLICATE #: 1 2 3 4 5
CONTROL: 499546 539546 639546 449546 579546
REPLICATE #: 6 7 8 9 10
CONTROL: 459546 569546 529546 559546 529546

REFERENCE TOXICANT INFORMATION:

Zinc sulfate

29 October 1993

0.317 ppm (v/v sample), with a 95% confidence interval between 0.296 ppm
and 0.341 ppm. '

72hr 1C,, Lab Mean: 0.367 ppm (v/v sample) + 0.219 (two standard deviations).

Chemical used:
Date started:
72hr 1C,:



SELENASTRUM CAPRICORNUTUM BIOASSAY RESULTS

SAMPLE DESCRIPTION

Name:

QRP 16:00 HRS

Date received:

2 Nov 1993, 1530 hrs.

Collection method:

grab

Date, time tested:

2 Nov 1993, 1900 hrs.

Amount, container:

2 X 221, plastic

Algae culture used:

October 28b

Shipping details:

air freight

Set up Technician:

SL

Date collected:

1 NOV 93

]I Final Count Technician:

SL

RESULTS

The 72 hr IC,, was
The 72 hr IC,; was

The NOEC (no observed effect concentration) was 10.1% (v/v sample).

22.6% (v/v sample), with a 95% confidence interval between 21.9% and 23.5%.
16.4% (v/v sample), with a 95% confidence interval between 16.0% and 16.8%.

The LOEC (lowest observed effect concentration) was 30.3% (v/v sample).
The TEC (threshold effect concentration) was 20.2% (v/v sample).

INITIAL WATER QUALITY READINGS

Parameter QRP 16:00 hrs, Control/ Dilution Water
Dissolved Oxvgen, mg/L 2.7 9.2
Temperature, °C 17.5 24.8
pH 7.7 7.4
Conductivity, umhos 1500 89
ALGAL COUNT (CELLS/ML) AFTER 72 HRS.
REPLICATE # 1 2 3 4 5
CONCENTRATION (%)
90.9 39546 159546 49546 109546 99546
30.3 189546 69546 159546 129546 139546
10.1 749546 919546 1039546 749546 809546
3.37 1079546 1109546 1079546 1099546 1659546
1.12 649546 489546 749546 699546 959546
0.37 649546 499546 709546 609546 499546
0.12 519546 439546 669546 589546 719546
0.042 409546 349546 619546 629546 539546
0.014 499546 479546 649546 509546 679546
0.005 429546 359546 469546 849546 1029546
REPLICATE #: 1 2 3 4 5
CONTROL: 539546 399546 419546 409546 529546
REPLICATE #: 6 7 8 9 10
CONTROL: 409546 529546 559546 559546 509546

REFERENCE TOXICANT INFORMATION:

Chemical used:
Date started:
72hr 1C,;:

72hr 1C,, Lab Mean:

Zinc sulfate
29 October 1993

0.317 ppm (v/v sample), with a 95% confidence interval between 0.296 ppm

and 0.341 ppm.

0.367 ppm (v/v sample) + 0.219 (two standard deviations).




SELENASTRUM CAPRICORNUTUM BIOASSAY RESULTS
SAMPLE DESCRIPTION

Name: QRP Composite Date received: 2 Nov 1993, 1530 hrs.
Collection method: gmb/cwﬁ Date, time tested: 2 Nov 1993, 1900 hrs.
Amount, container: 3 Xy2?_l, plastic Algae culture used: October 28b

Shipping details: air freight [ Set up Technician: SL

Date collected: 1-2 NOV 93 Final Count Technician: SL

RESULTS

The 72 hr IC,, was

18.3% (v/v sample), with a 95% confidence interval between 14.3% and 20.6% .
The 72 hr IC,s was

10.0% (v/v sample), with a 95% confidence interval between 7.5% and 13.8%.
The NOEC (no observed effect concentration) was 10.1% (v/v sample).

The LOEC (lowest observed effect concentration) was 30.3% (v/v sample).

The TEC (threshold effect concentration) was 20.2% (v/v sample).

INITIAL WATER QUALITY READINGS

Parameter QRP Composite Control/ Dilution Water
Dissolved Oxygen, mg/L 1.9 9.2
Temperature, °C 20.0 24.8
pH 7.8 7.4
Conductivity, umhos 1600 89
ALGAL COUNT (CELLS/ML) AFTER 72 HRS.
REPLICATE # 1 2 3 4 5
CONCENTRATION (%)
90.9 79546 29546 49546 29546 49546
30.3 89546 89546 109546 109546 129546
10.1 609546 389546 459546 589546 779546
3.37 1029546 769546 1019546 1319546 1309546
1.12 579546 809546 819546 1009546 1079546
0.37 1039546 599546 919546 809546 969546
0.12 769546 689546 849546 589546 649546
0.042 749546 749546 489546 919546 809546
0.014 849546 839546 779546 889546 989546
0.005 1019546 959546 1189546 1229546 1429546
REPLICATE #: 1 2 3 4 5
CONTROL.: 509546 539546 419546 549546 439546
REPLICATE #: 6 7 8 9 10
CONTROL: 499546 579546 539546 559546 509546

REFERENCE TOXICANT INFORMATION:

Zinc sulfate

29 October 1993

0.317 ppm (v/v sample), with a 95% confidence interval between 0.296 ppm
and 0.341 ppm.

72hr 1Cy, Lab Mean: 0.367 ppm (v/v sample) + 0.219 (two standard deviations).

Chemical used:
Date started:
72hr 1Cg,:



SELENASTRUM CAPRICORNUTUM BIOASSAY RESULTS
SAMPLE DESCRIPTION

Name: FMC Date received: S Nov 1993, 0800 hrs.
Collection method: _grab Date, time tested: 5 Nov 1993, 1400 hrs.
Amount, container: 2 X 221, plastic Algae culture used: November 1, 1993
Shipping details: air freight Set up Technician: MZ
Date collected: | 4NOV 93 Final Count Technician: MZ

RESULTS

The 72 hr IC,, was greater than 100% (v/v sample).
The 72 hr 1C,; was greater than 100% (v/v sample).

The NOEC (no observed effect concentration) was greater than 90.9% (v/v sample).
The LOEC (lowest observed effect concentration) was greater than 90.9% (v/v sample).

INITIAL WATER QUALITY READINGS

Parameter FMC Control/ Dilution Water
Dissolved Oxygen, mg/L 8.7 8.9
Temperature, °C 12.0 25.2
pH 7.6 7.4
Conductivity, umhos 490 92
ALGAL COUNT (CELLS/ML) AFTER 72 HRS.
REPLICATE # 1 2 3 4 5
CONCENTRATION (%)
90.9 939546 1269546 1009546 1179546 999546
30.3 639546 699546 679546 719546 849546
10.1 599546 579546 689546 709546 579546
3.37 679546 639546 579546 659546 609546
1.12 699546 679546 819546 679546 579546
0.37 689546 619546 539546 569546 539546
0.12 799546 579546 559546 669546 699546
0.042 719546 709546 839546 709546 679546
0.014 649546 469546 659546 739546 739546
0.005 659546 679546 699546 799546 759546
REPLICATE #: 1 2 3 4 5
CONTROL: 639546 579546 609546 719546 799546
REPLICATE #: 6 7 8 9 10
CONTROL: 719546 679546 699546 569546 619546

REFERENCE TOXICANT INFORMATION:

Chemical used: Zinc sulfate
Date started: 4 November 1993
72hr IC: 0.252 ppm (v/v sample), with a 95% confidence interval between 0.214 ppm

and 0.272 ppm.
72hr 1C,, Lab Mean: 0.367 ppm (v/v sample) + 0.219 (two standard deviations).



SELENASTRUM CAPRICORNUTUM BIOASSAY RESULTS
SAMPLE DESCRIPTION

Name: FMC Date received: 15 Feb. 1994, 1500 hrs.
Collection method: grab Date, time tested: 15 Feb 1994, 1600 hrs.
Amount, container: 3 X 221, plastic Algae culture used: February 10, 1994
Shipping details: air freight Set up Technician: MZ
Date collected: 15 Feb., 1994 Final Count Technician: MZ

RESULTS

The 72 hr 1C,, was greater than 100% (v/v sample).
The 72 hr IC,; was greater than 100% (v/v sample).

The NOEC (no observed effect concentration) was greater than 90.9% (v/v sample).
The LOEC (lowest observed eftect concentration) was greater than 90.9% (v/v sample).

INITIAL WATER QUALITY READINGS

Parameter FMC Control/ Dilution Water
Dissolved Oxygen, mg/L 10.4 10.2
Temperature, °C 6.1 25.0
pH 7.2 7.4
Conductivity, pumhos 270 89

ALGAL COUNT (CELLS/ML) AFTER 72 HRS.

REPLICATE # 1 2 3 4 5
CONCENTRATION (%)
9.9 1519091 1799091 1719091 1949091 1609091
30.3 1009091 1039091 1469091 1199091 1109091
10.1 829091 859091 8095091 1069091 889091
3.37 809091 739091 869091 899091 839051
1.12 869091 819091 1089091 879091 899091
0.37 849051 1029091 849091 859091 879091
0.12 1079091 969091 839091 959091 919091
0.042 969091 859091 799091 939091 899091
0.014 969091 929091 989091 879091 939091
0.005 1029091 919091 909091 999091 919091
REPLICATE #: 1 2 3 4 T 5 ]
CONTROL: 1089091 968091 905091 895091 1119091
REPLICATE #: 6 7 8 9 10
CONTROL: 849091 889091 879091 819091 899091

REFERENCE TOXICANT INFORMATION:

Chemical used: Zinc sulfate

Date started: 15 February 1994

72hr 1C,,: 0.45 ppm (v/v sample), with a 95% confidence interval between 0.36 ppm and
0.52 ppm.

72hr IC4, Lab Mean: 0.38 ppm (v/v sample) + 0.20 (two standard deviations).



SELENASTRUM CAPRICORNUTUM BIOASSAY RESULTS
SAMPLE DESCRIPTION

Name: Weyerhauser Date received: 9 Nov 1993, 1400 hrs.
Collection method: grab Date, time tested: 9 Nov 1993, 1430 hrs.
Amount, container: 2 X 221, plastic Algae culture used: November 5, 1993
Shipping details: air freight Set up Technician: MZ
Date collected: 8 NOV 93 Final Count Technician: MZ

RESULTS

The 72 hr IC,, was greater than 100% (v/v sample).
The 72 hr IC,; was greater than 100% (v/v sample).

The NOEC (no observed effect concentration) was greater than 90.9% (v/v sample).
The LOEC (lowest observed effect concentration) was greater than 90.9% (v/v sample).

INITIAL WATER QUALITY READINGS

Parameter Weyerhauser Control/ Dilution Water
Dissolved Oxygen, mg/L 5.2 9.4
Temperature, °C 14.0 25.1
pH 7.3 7.4
Conductivity, umhos 1300 93
ALGAL COUNT (CELLS/ML) AFTER 72 HRS.
REPLICATE # 1 2 3 4 5
CONCENTRATION (%)
9.9 1429318 1449318 1499318 1259318 1379318
30.3 1499318 1679318 1569318 1319318 1539318
10.1 1129318 1189318 1359318 1199318 1179318
3.37 1369318 1199318 889318 879318 1039318
1.12 1029318 1039318 1129318 999318 1045318
0.37 1379318 1339318 1159318 919318 1209318
0.12 1009318 1179318 889318 1059318 1069318
0.042 999318 889318 1189318 989318 879318
0.014 1169318 909318 819318 909318 919318
0.005 1039318 919318 | 1139318 789318 819318
REPLICATE #: 1 2 3 4 S
CONTROL.: 679318 1019318 549318 599318 539318
REPLICATE #: 6 7 8 9 10
CONTROL: 559318 619318 699318 649318 579318

REFERENCE TOXICANT INFORMATION:

Chemical used: Zinc sulfate
Date started: 8 November 1993
72hr 1C,,: 0.248 ppm (v/v sample), with a 95% confidence interval between 0.221 ppm

and 0.265 ppm.
72hr ICy, Lab Mean: 0.367 ppm (v/v sample) + 0.219 (two standard deviations).



SELENASTRUM CAPRICORNUTUM BIOASSAY RESULTS
SAMPLE DESCRIPTION

Name: Canfor Date received: 23 Nov 93, 1430 hrs.
Collection method: grab Date, time tested: 23 Nov 93, 1500 hrs.
Amount, container: 2 X 221, plastic Algae culture used: November 17, 1993
Shipping details: air freight Set up Technician: MZ
Date collected: 22 Nov 93 Final Count Tech: MZ

RESULTS

The 72 hr I1C;, was  63.6% (v/v sample), with a 95% confidence interval between 62.7% and 64.6%.
The 72 hr IC,; was 47.0% (v/v sample), with a 95% confidence interval between 46.5% and 47.5%.

The NOEC (no observed effect concentration) was greater than 30.3% (v/v sample).

The LOEC (lowest observed effect concentration) was greater than 90.9% (v/v sample).
The TEC (threshold effect concentration) was 60.6% (v/v sample).

INITIAL WATER QUALITY READINGS

Parameter Weverhauser Control/ Dilution Water
Dissolved Oxygen, mg/L 6.1 8.1
Temperature, °C 16.2 26.2
pH 7.3 7.4
Conductivity, umhos 1200 105
ALGAL COUNT (CELLS/ML) AFTER 72 HRS.
REPLICATE # 1 2 3 4 5
CONCENTRATION (%)
90.9 109318 49318 199318 139318 149318
30.3 2099318 2039318 2249318 2159318 2039318
10.1 2389318 2169318 2339318 2429318 2379318
3.37 2279318 1679318 2279318 1969318 2089318
1.12 1459318 1619318 1609318 1659318 1579318
0.37 1179318 1079318 1129318 1109318 1169318
0.12 849318 789318 839318 899318 949318
0.042 669318 1059318 809318 879318 919318
0.014 579318 849318 839318 719318 799318
0.005 599318 639318 649318 679318 709318
REPLICATE #: 1 2 3 4 5
CONTROL: 709318 659318 579318 669318 719318
REPLICATE #: 6 7 8 9 10
CONTROL: 639318 699318 679318 639318 609318

REFERENCE TOXICANT INFORMATION:

Chemical used: Zinc sulfate

Date started: 23 November 1993

72hr 1C,,: 0.411 ppm (v/v sample), with a 95% confidence interval between 0.334 ppm
and 0.500 ppm. '

72hr 1C,, Lab Mean: 0.367 ppm (v/v sample) + 0.219 (two standard deviations).




SELENASTRUM CAPRICORNUTUM BIOQASSAY RESULTS
SAMPLE DESCRIPTION

Name: FMC-Duplicate Date received: 5 Nov 1993, 0800 hrs.
Collection method: grab Date, time tested: 8 Nov 1993, 1430 hrs.
Amount, container: 2 X 221, plastic rAlgac culture used: November 1, 1993
Shipping details: air freight Set up Technician: SL
Date collected: 4 NOV 93 Final Count Technician: MZ

RESULTS

The 72 hr 1C,, was greater than 100% (v/v sample).
The 72 hr 1C,; was greater than 100% (v/v sample).

The NOEC (no observed effect concentration) was greater than 90.9% (v/v sample).
The LOEC (lowest observed effect concentration) was greater than 90.9% (v/v sample).

INITIAL WATER QUALITY READINGS

Parameter FMC Control/ Dilution Water
Dissolved Oxygen, mg/L 7.8 8.9
Temperature, °C 25.0 24.6
pH 7.6 7.4
Conductivity, umhos 490 89
ALGAL COUNT (CELLS/ML) AFTER 72 HRS.
REPLICATE # 1 2 3 4 5
CONCENTRATION (%)
90.9 1259773 1119773 1189773 959773 1049773
30.3 789773 819773 859773 829773 809773
10.1 719773 779773 739773 689773 679773
3.37 629773 619773 619773 659773 639773
1.12 609773 659773 639773 699773 689773
0.37 919773 589773 709773 669773 649773
0.12 639773 649773 649773 579773 789773
0.042 699773 739773 689773 709773 719773
0.014 729773 809773 799773 679773 779773
0.005 539773 679773 619773 659773 709773
REPLICATE #: 1 2 3 4 5
CONTROL.: 739773 809773 679773 709773 579773
REPLICATE #: 6 7 8 9 10
CONTROL.: 659773 879773 899773 789773 699773

REFERENCE TOXICANT INFORMATION:

Chemical used: Zinc sulfate
Date started: 8 November 1993
72hr 1C,,: 0.248 ppm (v/v sample), with a 95% confidence interval between 0.221 ppm

and 0.265 ppm.
72hr 1C,, Lab Mean: 0.367 ppm (v/v sample) + 0.219 (two standard deviations).



MICROTOX BIOASSAY RESULTS

SAMPLE DESCRIPTION

Name: QRP 0000 Date, time tested: 2 Nov 93, 2030 hrs.
Collection method: grab Set up technician: MZ

Amount, container: 2 X 221, plastic Reagent Lot #: AM 022

Shipping details: air freight Dissolved oxygen (mg/L) 1.9

Date, time collected: 2 Nov 93, 0000 hrs. I Temperature (,C) 17.5

Date, time received: 2 Nov 93, 1600 hrs. | pH 7.8

RESULTS:

The 15 minute ICy, was greater than 100%.

The 15 muinute ICy, was 37.8%, with a 95% confidence range between 35.3% and 40.4%.

CONCENTRATION/ TIME: I I
Blank 92 89
Blank 85 80

11.25% 92 89
11.25% 84 81
22.5% 77 74
22.5% 77 75
45 % 68 65
45% 66 64
90 % 53 51
90 % 50 48

Reference Toxicant Information:

Chemical used: Phenol
5 minute 1Cq:
Lab Mean:

14.8ppm, with a 95% confidence interval between 14.6ppm and 15.1ppm
15.2ppm + 2.5 (two standard deviations)




MICROTOX BIOASSAY RESULTS

SAMPLE DESCRIPTION

Name: QRP 0800 I Date, time tested: 2 Nov 93, 2030 hrs.
Collection method: grab ll Set up technician: MZ

Amount, container: 2 X 22I, plastic Reagent Lot #: AM 022

Shipping details: air freight Dissolved oxygen (mg/L) 2.3

Date, time collected: 2 Nov 93, 0800 hrs. Temperature (,C) 23.2

Date, time received: 2 Nov 93, 1600 hrs. pH 7.8

RESULTS:

The 15 minute IC,, was greater than 100%.

The 15 minute IC,, was 62.8%, with a 95% confidence range between 50.5% and 78.0%.

CONCENTRATION/ TIME: L I
Blank 92 88
Blank 98 93

11.25% 94 90
11.25% 94 90
22.5% 88 85
22.5% 90 87
45% 74 75
45% 77 80
90 % 64 65
90% 63 65

Reference Toxicant Information:

Chemical used: Phenol
5 minute I1Cy;:
Lab Mean:

14.8ppm, with a 95% confidence interval between 14.6ppm and 15.1ppm
15.2ppm + 2.5 (two standard deviations)




SAMPLE DESCRIPTION

MICROTOX BIOQASSAY RESULTS

Name: QRP 1600 Date, time tested: 2 Nov 93, 2030 hrs.
Collection method: grab Set up technician: MZ

Amount, container: 2 X 22, plastic Reagent Lot #: AM 022

Shipping details: air freight Dissolved oxygen (mg/L) 2.7

Date, time collected: 1 Nov 93, 1600 hrs. Temperature (,C) 17.5

Date, time received: 2 Nov 93, 1600 hrs. pH 7.7

RESULTS:

The 15 minute IC, was greater than 100%.
The 15 minute IC,, was 34.4%, with a 95% confidence range between 31.8% and 37.2%.

CONCENTRATION/ TIME: I I,
Blank 86 89
Blank 85 89
11.25% 80 85
11.25% 83 87
22.5% 71 77
22.5% 74 77
45% 62 65
45% 63 68
90 % 49 52
90 % 48 50

Reference Toxicant Information:

Chemical used: Phenol

5 minute ICy:  14.8ppm, with a 95% confidence interval between 14.6ppm and 15.1ppm
Lab Mean: 15.2ppm #+ 2.5 (two standard deviations)



MICROTOX BIOASSAY RESULTS

SAMPLE DESCRIPTION

Name: QRP Composite ‘ Date, time tested: 2 Nov 93, 2030 hrs.
Collection method: grab J[ Set up technician: MZ
Amount, container: 3 X 221, plastic P Reagent Lot #: AM 022
Shipping details: air freight Dissolved oxygen (mg/L) 1.9
Date, time collected: 1-2 Nov 93 Temperature (,C) 20.0
Date, time received: 2 Nov 93, 1600 hrs. pH 7.8
RESULTS:
The 15 minute ICy, was greater than 100%.
The 15 minute 1C,, was 39.9%, with a 95% confidence range between 36.4% and 43.7%.
CONCENTRATION/ TIME: I
Blank 102 95
Blank 104 96
11.25% 95 90
11.25% 95 91
22.5% 89 84
22.5% S0 86
45% 75 71
45% 78 75
90% 60 59
90 % 61 58

Reference Toxicant Information:

Chemical used: Phenol

5 minute ICy:  14.8ppm, with a 95% confidence interval between 14.6ppm and 15.1ppm
Lab Mean: 15.2ppm + 2.5 (two standard deviations)




MICROTOX BIOASSAY RESULTS

SAMPLE DESCRIPTION

Name: FMC Date, time tested: 5 Nov 93, 1800 hrs.
Collection method: grab Set up technician: MZ

Amount, container: 2 X 221, plastic Reagent Lot #: AM 022

Shipping details: air freight Dissolved oxygen (mg/L) 8.2

Date, time collected: 3 Nov 93, 1800 hrs. Temperature (,C) 13.0

Date, time received: 5 Nov 93, 0800 hrs. “ pH 7.0

RESULTS:

The 15 minute IC,, was greater than 100%.

The 15 minute IC,, was 38.9%, with a 95% confidence range between 34.8% and 43.4%.

CONCENTRATION/ TIME: I 1
Blank 50 82

Blank 92 83

11.25% 89 80

11.25% 88 80

22.5% 82 73

22.5% 78 72

45 % 70 63

45 % 69 62

90 % 58 53

i 90 % 58 53

Reference Toxicant Information:

Chemucal used: Phenol
5 minute ICg;:
Lab Mean:

15.2ppm, with a 95% confidence interval between 14.7ppm and 15.7ppm
15.2ppm + 2.5 (two standard deviations)




MICROTOX BIOASSAY RESULTS

SAMPLE DESCRIPTION

Name: FMC Date, time tested: 15, Feb 94, 1700
Collection method: grab Set up technician: MZ

Amount, container: 2 X 221, plastic Reagent Lot #: AM 026
Shipping details: air freight Dissolved oxygen (mg/L) 10.4

Date, time collected: 15 Feb 94, 0000 hrs. Temperature (,C) 6.1

Date, time received: 15 Feb 94, 1430 hrs. pH 7.2

RESULTS:

The 15 minute ICy, was greater than 100%.
The 15 minute IC,, was 34.2%, with a 95% confidence range between 30.9% and 37.8%.

LIGHT VALUES AT LIGHT VALUES AT
5 MINUTES 15 MINUTES

CONCENTRATION/ TIME: L Is
Blank 92 88
Blank 95 91
11.25% 85 82
11.25% 87 83
22.5% 79 76
22.5% 82 79
45 % 70 69
45% 70 66
0% 54 53
90% 55 53

Reference Toxicant Information:

Chemical used: Phenol
5 minute ICy:
Lab Mean:

15.7ppm, with a 95% confidence interval between 15.5ppm and 15.8ppm
15.6ppm + 2.5 (two standard deviations)




MICROTOX BIOQASSAY RESULTS

SAMPLE DESCRIPTION

Name: Weyerhauser Date, time tested: 9 Nov 93, 1500 hrs.
Collection method: grab Set up technician: MZ

Amount, container: 2 X 221, plastic Reagent Lot #: AM 022

Shipping details: air freight I Dissolved oxygen (mg/L) 5.2

Date, time collected: 9 Nov 93, 0000 hrs. I Temperature (,C) 14.0

Date, time received: 9 Nov 93, 1415 hrs. " pH 7.3

RESULTS:

The 15 minute IC,, was 93.9%, with a 95% confidence range between 88.3% and 99.8%.
The 15 minute IC,, was 32.9%, with a 95% confidence range between 31.7% and 34.1%.

CONCENTRATION/ TIME: I I
Blank 93 86
Blank 95 88

11.25% 88 82
11.25% 88 82
22.5% 82 76
22.5% 80 75
45% 69 63
45% 71 64
90% 48 43
90% 51 46

Reference Toxicant Information:

Chemical used: Phenol
15.0ppm, with a 95% confidence interval between 14.5ppm and 15.5ppm
15.2ppm + 2.5 (two standard deviations)

5 minute 1Cq:

Lab Mean:




SAMPLE DESCRIPTION

MICROTOX BIOASSAY RESULTS

Name: Canfor " Date, time tested: 23 Nov 93, 1630 hrs.
Collection method: grab " Set up technician: MZ

Amount, container: 2 X 221, plastic I Reagent Lot #: AM 022

Shipping details: air freight Dissolved oxygen (mg/L) 6.1

Date, time collected: 23 Nov 93, 0000 hrs. Temperature (,C) 16.2

Date, time received: 23 Nov 93, 1500 hrs. pH 7.3

RESULTS:

The 15 minute IC,, was 82.3%, with a 95% confidence range between 71.4% and 94.8%.
The 15 minute IC,, was 28.7%, with a 95% confidence range between 25.3% and 32.4%.

CONCENTRATION/ TIME: I, I,
Blank 92 83
Blank 94 85

11.25% 86 79
11.25% 83 76
22.5% 77 70
22.5% 80 72
45% 61 56
45% 63 59
90 % 43 38
90 % 45 42

Reference Toxicant Information:

Chemical used: Phenol
15.6ppm, with a 95% confidence interval between 15.4ppm and 15.8ppm
15.2ppm + 2.5 (two standard deviations)

5 minute 1Cg:
Lab Mean:




APPENDIX D: FIELD NOTES



FIELD NOTES

ENVIRONMENT CANADA: WASTEWATER CHARACTERIZATION OF FOUR

INDUSTRIAL DISCHARGES

1-2 November 1993: Quesnel River Pulp Company, Quesnel River, B.C.

Sampling objective:

Collection Site:

Collect representative grab and composite effluent samples for chemical
and biological analysis at eight hour intervals 16:00, 00:00 and 08:00.
Sampling methods will follow "Recommended Guidelines for Wastewater
Characterization in the Fraser River Basin" 1993,

Samples of the Final Effluent (to river) were collected at the effluent weir
located at the end of the Mixing Box where the Post Krofta and ASB pond
are mixed. Samples were collected via a plastic hose attached to a
continuous flow pump located at the entrance to the discharge pipe leading
to the river. This site i1s used by the mill to collect bioassay samples.

Weather Conditions: -4°C,light rain/snow throughout sample period 16:00 Nov.1 - 08:00 Nov.2

Operating Conditions:

Sample Data:

Notes:

Sample Data:

Operating conditions for the mill have been normal although high solids
were evident.

Sample Date/time: 1 Nov. 1993; 16:30
Flow: 16:15 hrs (1 hr. ave. 16,600 L/min),
17:00 hrs (1 hr. ave. 16,400 L/min)

Chlorine: 0.0 mg/1
Temperature: 31.0°C
Dissolved Oxygen: 5.5 ppm
pH: 7.75

Bottles for grab samples (bioassay & analytical) VOCs and cyanide (1/3)
were filled directly at the effluent weir. Two 4 Litre jugs were filled at
the weir and taken back to the effluent laboratory for where bottles for
composite samples were filled to the 1/3 level.

Sample Date/time: 2 Nov. 1993; 00:00

Flow: 23:50 hrs (1 hr. ave. 17,400 L/min)
00:40 hrs (1 hr. ave. 17,500 L/min)

Chlorine: 0.0 mg/l

Temperature: 31.2°C

Dissolved Oxygen: 5.5 ppm

pH: 7.75



Notes:

Sample Data:

Notes:

Flows

Bottles for grab samples (bioassay & analytical) VOCs and cyanide (1/3)
were filled directly at the effluent weir. Two 4 Litre jugs were filled at
the weir and taken back to the effluent laboratory where bottles for
composite samples were filled to the 2/3 level.

Sample Date/time: 2 Nov. 1993; 08:00
Flow: 07:50 hrs (1 hr. ave. 17,500 L/min)
08:25 hrs (1 hr. ave. 17,300 L/min)

Chlorine: 0.0 mg/1
Temperature: 30.8°C
Dissolved Oxygen: 5.5 ppm
pH: 8.0

Bottles for grab samples (bioassay & analytical) VOCs and cyanide (1/3)
were filled directly at the effluent weir. Two 4 Litre jugs were filled at
the weir and taken back to the effluent laboratory for where bottles for
composite samples were filled and preserved.

1 Nov. 16:30 I hrave. 23,760 m3/day
2 Nov. 00.00 I hrave. 25,200 m3/day
2 Nov. 08.00 1 hrave. 24,912 m3/day

31 Oct. daily flow 24,239 m3/day
1 Nov. daily flow 24,208 m3/day
2 Nov. daily flow 24,104 m3/day
3 Nov. daily flow 24,067 m3/day



3-4 November 1993: FMC of Canada Limited, Prince George, B.C.

Sampling objective: Collect representative grab and composite effluent samples for chemical
and biological analysis at six hour intervals 12:00, 08:00, 00:00 and
00:60. Due to the potential fluctuation in flow at this site, the sampling
method used was for flow proportionate sampling. Sampling methods will
follow "Recommended Guidelines for Wastewater Characterization in the
Fraser River Basin" 1993.

Collection Site: Samples were collected from a stainless steel sampling tree located in a
covered shed. Effluent from a holding pond enters a mixing box were pH
is adjusted with either 25% NaOH or 36% H2SO4. Effluent flows from
the mixing box to a sump from where effluent samples are collected via
a continuous flow pump

Weather Conditions: -15°C to -20°C, Clear

Operating Conditions: Operating conditions for the FMC plant were normal prior to and
during the sampling period.

Sample Data: Sample Date: 93.11.03
Sample Time: 12:00
Flow: 167 - 171 (at shed)
(1 hr. ave. 169.0 m3/hr)

Chlorine: 0.0 mg/l
Temperature: 10.0°C
Dissolved Oxygen: 9.75 ppm
pH: 1.75
Notes: Bottles for grab samples (VOCs and Peroxide) were filled directly at the

effluent sampling tree. Two 4 Litre jugs were filled at the this time,
placed in a cooler at 4°C and stored until the end of the sampling period
for flow proportionate compositing.

Sample Data: Sample Date: 93.11.03
Sample Time: 18:00
Flow: 171 - 173 (at shed)

(1 hr. ave. 172.9 m3/hr)

Chlorine: 0.0 mg/1
Tempcrature: 9.5°C
Dissolved Oxygen: 9.4 ppm
pH: 7.55



Notes:

Sample Data:

Notes:

Sample Data:

Notes:

Flows

Bottles for grab samples (VOCs and Peroxide) were filled directly at the
effluent sampling tree. Two 4 Litre jugs were filled at the this time,
placed in a cooler at 4°C and stored until the end of the sampling period
for flow proportionate compositing.

Sample Date: 93.11.04
Sample Time: 00:00
Flow: 171 - 174 (at shed)
(1 hr. ave. 173.7 m3/hr)

Chlorine: 0.0 mg/1
Temperature: 9.0°C
Dissolved Oxygen: 9.5 ppm
pH: 7.75

Bottles for grab samples (VOCs and Peroxide) were filled directly at the
effluent sampling tree. Two 4 Litre jugs were filled at the this time,
placed in a cooler at 4°C and stored until the end of the sampling period
for flow proportionate compositing.

Sample Date; 93.11.04
Sample Time: 06:00
Flow: 171 - 173 (at shed)
(1 hr. ave. 172.9 m3/hr)

Chlorine: 0.0 mg/l
Temperature: 9.0°C
Dissolved Oxygen: 9.4 ppm
pH: 8.20

Bottles for grab samples (VOCs and Peroxide) were filled directly at the
effluent sampling tree. Two 4 Litre jugs were filled at the this time,
placed in a cooler at 4°C and stored until the end of the sampling period
for flow proportionate compositing.

3 Nov. 12:00 1 hr ave. 4,056 m3/day
3 Nov. 18:00 1 hr ave. 4,150 m3/day
4 Nov. 00:00 1 hr ave. 4,169 m3/day
4 Nov. 06:00 1 hr ave. 4,150 m3/day

Ave. daily flow 3 Nov. 12:00 - 4 Nov. 06:00 4,135 m3/day



8-9 November 1993: Weyerhaueser: Kamloops

Sampling objective: Collect representative grab and composite effluent samples for chemical
and biological analysis at eight hour intervals 16:00, 00:00 and 08:00.
Sampling methods will follow "Recommended Guidelines for Wastewater
Characterization in the Fraser River Basin" 1993.

Collection Site: Samples were collected from a continuous flow stainless steel sampling
port located in a building at the end of the treatment pond.

Weather Conditions: -5°C to -10°C, Clear

Operating Conditions: Operating conditions for the Weyerhauser mill were normal prior
to and during the sampling period.

Sample Data: Sample Date: 93.11.08
Sample Time: 16:00
Flow: integrator reading 669575

Chlorine: 0.0 mg/1
Temperature: 24.5°C
Dissolved Oxygen: 3.5 ppm
pH: 7.4 (mill pH 7.39)
Notes: Bottles for grab samples VOCs and Cyanide (1/3) were filled directly at

the effluent sampling tree. Sample collection bottles were taken back to
the mill laboratory where the appropriate sample bottles were filled to the
1/3 mark. Sample bottles were then placed in a cooler with ice packs.

Sample Data: Sample Date: 93.11.09
Sample Time: 00:00
Flow: integrator reading 684500

Chlorine: 0.0 mg/1
Temperature: 24.2°C
Dissolved Oxygen: 4.0 ppm
pH: 7.4 (mill pH 7.37)
Notes: Bottles for grab samples VOCs and Cyanide (1/3) were filled directly at

the effluent sampling tree. Bioassay grab samples were collected at this
time. Sample collection bottles were taken back to the mill laboratory
where the appropriate sample bottles were filled to the 2/3 mark. Sample
bottles were then placed in a cooler with ice packs.



Sample Data: Sample Date: 93.11.09
Sample Time: 08:00
Flow: integrator reading 697657

Chlorine: 0.0 mg/l
Temperature: 24.8°C
Dissolved Oxygen: 3.7 ppm
pH: 7.4 (mill pH 7.37)
Notes: Bottles for grab samples VOCs and Cyanide (1/3) were filled directly at

the effluent sampling tree. Sample collection bottles were taken back to
the mill laboratory where the appropriate sample bottles were filled to
full. Sample bottles preserved and placed in a cooler with ice packs.

FLOWS KM?*day
November 1 113.25
November 2 117.50
November 3 133.80
November 4 158.80
November 5 137.30
November 6 115.30
November 7 125.90
November 8 171.80



22-23 November 1993: CANFOR: Prince George

Sampling objective: Collect representative grab and composite effluent samples for chemical

Collection Site:

and biological analysis at eight hour intervals 16:00, 00:00 and 08:00.
Sampling methods will follow "Recommended Guidelines for Wastewater
Characterization in the Fraser River Basin" 1993.

Samples were collected from a continuous flow stainless steel sampling
tree in the sampling shed building located near the outfall on the bank of
the river.

Weather Conditions: -15°C to -20°C, Clear

Operating Conditions:

Sample Data:

Notes:

Sample Data:

Operating conditions for the CANFOR mill were normal prior to
and during the sampling period.

Sample Date: 93.11.22

Sample Time: 16:00

Flow: integrator reading 15:35 7637990
integrator reading 16:37 7638723

Chlorine: 0.0 mg/1
Temperature: 23.0°C
Dissolved Oxygen: 5.9 ppm
pH: 7.0

Two 4L sample collection bottles were filled along with 3 VOC bottles.
The sample bottle for cyanide analysis was filled to the 1/3 mark directly
at the sampling tree then preservative added. Travel (field) blanks were
opened during transfer of effluent from sample collection bottles to sample
bottles. Sample bottles were filled at the sampling site to the 1/3 mark.
Sample bottles and travel blanks were then placed in a cooler with ice
packs.

Sample Date: 93.11.23

Sample Time: 00:00

Flow: integrator reading 7644475 00:00
integrator reading 7645035 00:40

Chlorine: 0.0 mg/l

Temperature: 22.0°C

Dissolved Oxygen: 5.6 ppm

pH: 7.0



Notes:

Sample Data:

Notes:

Flows

Bioassay samples were collected at this time. Two 4L sample collection
bottles were filled along with 3 VOC bottles. The sample bottle for
cyanide analysis was filled to the 2/3 mark directly at the sampling tree.
Travel (field) blanks were opened during transfer of effluent from sample
collection bottles to sample bottles. Sample bottles were filled at the
sampling site to the 2/3 mark. Sample bottles and travel blanks were then
placed in a cooler with ice packs.

Sample Date: 93.11.23

Sample Time: 00:08

Flow: integrator reading 7651244 08:00
integrator reading 7652340 09:15

Chlorine: 0.0 mg/1
Temperature: 23.0°C
Dissolved Oxygen: 5.7 ppm
pH: 7.0

Two 4L sample collection bottles were filled along with 3 VOC bottles.
The sample bottle for cyanide analysis was filled to full directly at the
sampling tree. Travel (field) blanks were opened during transfer of
effluent from sample collection bottles to sample bottles. Sample bottles
were filled at the sampling site to full. Sample bottles and travel blanks
were then placed in a cooler with ice packs.

22 Nov. 16:00 125,712 m3/day
23 Nov. 00:00 148,776 m3/day
23 Nov. 08:00 125,016 m3/day

Ave. daily flow 22 Nov. 16:00 - 23 Nov. 08:00 142,792 m3/day



