The Study on an Environmental Assessment and Monitoring
of Arabian Guif in the KSA

LABORATORY ANALYSIS REPORT

Date: July 18, 2000

Report No. JMP-800017

Sample Site : The Gulf Coast, JICA Project Sampled : 14/06/00
Type of Sample : Sediment Received : 14/06/00
Sample ID# 1 K3 Completed  : 12/07/00
Sampled by : Adel Kusti QA/QC ID#
Analvtical Results
Parameter Method Unit Result DLR Note
Loss on Ignition  [SM 2540 B % 32 a1
TOC MOOPAM 1V .4 % 0.8 0.1
Cadmium EPA 3050 B mghkg |  ND 1
Cobalt EPA 3050 B mg/kg ND 5
Copper EPA 3050 B mg/kg ND -5
Lead EPA 3050 B mg/kg ND 20
Nickel EPA 3050 B mg/kg ND 10
Zinc EPA 3050 B mg/kg 22 1
Chromium EPA 3050 B mefkg 23 10
Mercury EPA 3050 B mg/kg - 0.05
Arsenic EPA 7471 A mg/kg - 0.1
‘Vanadium EPA 3050 B meg'kg - 100
TPH EPA 3550 B mg/kg - 5
Benzene EPA 5021 mg/kg - 0.1
Toluene EPA 5021 mefkg - 0.1
Ethylbenzene EPA 5021 me/kg - 0.1
Xylene EPA 5021 mg/kg - 0.1
DLR: Detection Limit for Reporting ND: Not Detected at the DLR
S$M: Standard Methods for the Analysis of Water and Wastewater
MOOPAM: Manua! of Oceanographic Obscrvations and Pollutant Analysis Methods, ROPME
EPA: U.S. Environmental Protection Agency
MEPA Environmental

Meteorology Environmental Protection Administration

Eastern Province
Tel: 03-857-6260
Fax:03-857-6752
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The Study on an Environmental Assessment and Monitoring
of Arahian Gulf in the KSA

LABORATORY ANALYSIS REPORT

Date: July 18, 2000

Report No. IMP-500018

Sample Site : The Gulf Coast, JICA Project Sampled : 12/06/00
Type of Sample : Sediment Received : 12/06/00
Sample ID# : K4 Completed : 12/07/00
Sampled by : Adel Kusti QA/QC ID#
Analytical Results
Parameter Method Unit Result DLR Note
Loss on Ignition  {SM 2540 B % 4.3 0.1
TOC MOQOPAM IV .4 % 0.9 0.1
Cadmium EPA 3050 B mg/kg ND 1
Cobalt EPA 3050 B mg/kg ND S5
Copper EPA 3050 B mg/kg 6 5
Lead EPA 3050 B mg/kg ND 20
Nicke! EPA 3050 B mg/kg ND 10
Zinc EPA 3050 B mg/kg 10 1
Chromium EPA 3050 B mg/kg ND 10
Mercury EPA 3050 B mg/kg - 0.05
Arsenic EPA 7471 A mg/kg - 0.1
Vanadium EPA 3050 B mg/kg - 100
TPH EPA 3550B mg/kg - 5
Benzene EPA 5021 mg/kg - 0.1
Toluene EPA 5021 mg/kg - 0.1
Ethylbenzene EPA 5021 mg/kg - 0.1
Xylene EPA 5021 mg/kg - 0.1
DLR: Detection Limit for Reporting ND: Not Detected at the DLR
S$M: Standard Metheds for the Analysis of Water and Wastcwater ‘
MOQPAM: Manual of Oceanographic Observations and Pollutant Analysis Methods, ROPME
EPA: U.S. Environmental Protection Agency
MEPA Environmental

Metecrology Environmental Protection Administration
Eastern Province
Tel: 03-857-6260
Fax:03-857-6752
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The Study on an Environmental Assessment and Monitoring

of Arabian Gulf in the KSA

LABORATORY ANALYSIS REPORT

Date: July 18, 2000

Report No, JMP-$S00019

Sample Site : The Gulf Coast, JICA Project Sampled - 12/06/00
Type of Sample : Sediment Received - 12/06/00
Sample 1D# : K5 Completed  : 19/06/00
Sampled by : Adel Kusti QA/QC ID# :
Analvtical Results
Parameter Method Unit Result DLR Note
Loss on lgnition  |SM 2540 B % 3.1 0.1
TOC MOOPAM 1V 4 % 1.0 0.1
Cadmtium EPA 3050 B mg/kg ND 1
Cobalt EPA 3050 B mg/kg ND 5
Copper EPA3050B mg/kg, 20 5
Lead EPA 3050 B mgrkg ND 20
Nickel EPA 3050 B mg/kg ND 10
Zine EPA 3050 B mg/kg 55 1
Chromium EPA 3050 B mg/kg ND 10
Mercury EPA 3050 B meg/kg - 005
Arsenic EPA 7471 A mg/kg - 0.1
Vanadium EPA 3050 B mg'kg - 100
TPH EPA 3550 B mghkg | 110 5
Benzene EPA 5021 mg/kg - 0.1
Toluene EPA 5021 mg/kg - 0.1
Ethylbenzene EPA 5021 mg/kg - 0.1
Xylene EPA 5021 mg/kg - 0.1
DLR: Detection Limit for Reporting - ND: Not Detected at the DLR
SM: Standard Methods for the Analysis of Water and Wastewater
MOQQPAM: Manual of Oceanographic Observations and Pollutant Analysis Methods, ROPME
EPA: U.S. Environmental Protection Agency
MEPA Environmental

Meteorology Environmental Protection Administration
Eastern Province
Tel: 03-857-6260
Fax:03-857-6752
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The Study on an Environmental Assessment and Monitoring

of Arabian Gulf in the KSA

LABORATORY ANALYSIS REPORT

Date: July 18, 2000

Report No. JMP-500020

Sample Site : The Gulf Coast, JICA Project Sampled : 12/06/00

t_ Type of Sample : Sediment Received 1 12/06/00
' Sample ID# : K6 Completed  : 19/06/00
Sampled by : Adel Kusti QA/QC 1D#
Analvtical Resulits
Parameter Merthod Unit Result DLR Note

Loss on ignition  |SM 2540 B % - 0.1

TOC i MOOPAM 1V 4 % 0.8 0.1

Cadmium EPA 3050 B mg/kg - i

Cobalt EPA 3050 B mg/kg - 5

Copper EPA 3050 B mglkg - 5

Lead EPA 3050 B mg/kg - 20

Nickel EPA 3050 B meg/ke - 10

Zinc EPA 3050 B mg/kg - 1

Chromium EPA 3050 B mg/kg - 10

Mercury EPA 3050 B mg/kg - 0.05
' Arsenic EPA 7471 A me/ke - 0.1

Vanadium EPA 3030B mg/kg - 100

TPH EPA 3550 B mg/kg - 5

Benzene EPA 5021 mg/kg - 0.1

Toluene EPA 5021 mg/kg - 0.1

Ethylbenzene EPA 5021 mg/kg - 0.1

Xylene EPA 5021 mg/kg - 0.1

DLR: Detection Limit for Reporting ND: Not Detected at the DLR

SM: Standard Mcthods for the Analysis of Waler and Wastewater

MOOPAM: Manual of Occanographic Observations and Pollutant Analysis Methods, ROPME

EPA: U.S. Environmental Protection Agency

MEPA Environmental

Meteorology Environmental Protection Administration
Eastern Province
Tel: 03-857-6260
Fax:03-857-6752
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The Study on an Environmental Assessment and Monitoring
of Arabian Gulf in the KSA

LABORATORY ANALYSIS REPORT

Date: July 18, 2000 Report No. JMP-50002}

Sample Site : The Gulf Coast, JICA Project Sampled : 13/06/00

Type of Sample : Sediment Received : 13/06/00 t
Sample 1D# : K8 Completed  : 12/07/00 £ 3
Sampled by . Adel Kusti QA/QC ID#

Analytical Results

Parameter Method Unit Result DLR Note
Loss on Ignition |SM 2540 B % 2.5 0.1
TOC MOOPAM 1V.4 % 0.5 0.1
Cadmium EPA 3050 B mg/kg ND I
Cobalt EPA 3050 B mg/kg ND 5
Copper EPA 3050 B mg/kg 21 5
Lead EPA 3050 B mg/ke ND 20
Nickel EPA 3050 B mg/kg 20 10
Zinc EPA 3050 B mg/kg 17 1
Chromium EPA 3050 B mg/kg 11 10
Mercury EPA 3050 B mg/kg - 0.05
Arsenic EPA 471 A mg/ke 2.2 0.1 . t
Vanadium EPA 3050 B mg/kg - 100
TPH EPA 3550 B mg/kg - 5
Benzene EPA 5021 mg/kg - 0.1
Toluene EPA 5021 mg/kg - 0.1
Ethylbenzene EPA 5021 mg/kg - 0.1
Xylene EPA 5021 mg/kg - 0.1
DLR: Detection Limit for Reporting ND: Not Detected at the DLR

SM: Standard Methods for the Analysis of Water and Waslewaler

MOOPAM: Manual of Oceanographic Qbservations and Pollutant Analysis Mcthods, ROPME
EPA: U.S. Environmental Protection Agency

MEPA Environmental

Laboratory Director

Meteorology Environmental Protection Administration
Eastern Province
Tel: 03-857-6260
Fax:03-857-6752
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The Study on an Environmental Assessment and Monitoring
of Arabian Gulf in the KSA

LABORATORY ANALYSIS REPORT

Date; July 18, 2000 Report No. JMP-500022
Sample Site : The Gulf Coast, JICA Project Sampled : 11/06/00
E Type of Sample  : Sediment Received : 11/06/00
d Sample ID# : Hl Completed  : 19/06/00
Sampled by : Adel Kusti QA/QC IDH#

Analytical Results

Parameter Method Unit Result DLR Note
Loss on Ignition  |SM 2540 B Yo - 0.1
TOC MOOPAM IV 4 % 0.2 0.1
Cadmium EPA 3050 B mg/kg - 1
Cobalt EPA 3050 B mg/kg - ]
Copper EPA 3030 B mg/kg - 5
Lead EPA 3050 B me/kg . 20
Nickel EPA 3050 B mg/kg - 10
Zine EPA 3050 B mg/kg - 1
Chromium EPA 3050 B mg/kg - 10
Mercury EPA 3050 B mg/kg - 0.05

t Arsenic EPA 7471 A mg/kg - 0.1
Vanadium EPA 3050 B mg/kg - 100
TPH : EPA 3550 B mg/kg - 5
Benzene EPA 5021 mgfkg - 0.1
Toluene EPA 5021 | mgkg - 0.1
Ethylbenzene EPA 5021 mg/kg - 0.1
Xylene EPA 5021 mg/kg - 0.1
DLR: Detection Limit for Reporting ND: Not Detected at the DLR

S$M- Standard Methods for the Analysis of Water and Wastewater
MOOPAM: Manual of Oceanographic Observations and Pollutant Analysis Methods, ROPME
EPA: U.S. Environmental Protection Agency

MEPA Environmental

Laboratory Director

Meteorology Environmental Protection Administration
Eastern Province
Tel: 03-857-6260
Fax:03-857-6752
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The Study on an Environmental Assessment and Monitoring
of Arabian Gulf in the KSA

LABORATORY ANALYSIS REPORT

Date: July 18, 2000

Report No. JMP-S00023

Sample Site : The Gulf Coast, JECA Project Sampled : 10/06/00
Type of Sample  : Sediment Received : 10/06/00
Sample 1D# : H50 Completed  : 19/06/00
Sampled by : Adel Kusti QA/QC 1D#
Analytical Results
Parameter Method Unit Result DLR Note
Loss on Igmtion  |SM 2540 B % 10.7 0.1
TOC MOOPAM 1V 4 % - 0.1
Cadmium EPA 3050 B mp/kg ND 1
Cobalt EPA 3050 B mg/kg ND 5
Copper EPA 3050 B mg/kg 13 5
Lead EPA 3050 B mg/kg 22 20 o
Nickel EPA 3050 B mg/kg 18 10
Zing EPA 3050 B mg/kg 71 1
Chromium EPA 3050 B mg/kg - 10
Mercury EPA 3050 B mg/'kg - 0.05
Arsenic EPA 7471 A me/kg - 0.1
Vanadium EPA 3050 B mg/kg - 100
TPH EPA 3550 B mg/kg - 5
Benzene EPA 5021 mg'kg - 0.1
Toluene EPA 5021 mg/kg - 0.1
Ethylbenzene EPA 5021 mg/kg - 0.1
Xylene EPA 502] mg/kg - 0.1
DLR: Detection Limit for Reporting NI Not Detected at the DLR
SM: Standard Methods for the Analysis of Water and Wastcwater
MOQOPAM: Manua! of Occanographic Obscrvations and Pollutant Analysis Methods, ROPME
EPA: U.S, Environmental Protection Agency
MEPA Environmental

Meteorology Environmental Protection Administration

Eastern Province
Tel: 03-857-6260
Fax.03-857-6752
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Output Example of AAS
(Metal Analyses)
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SpectrAA Report. 12:56 PM 6/1%/00 Page
Analyst
Date Started 11:21 AM6/19/00
Worksheet 0519
Comment Sato
Methods Cd.Pb.Zn.Cu Co, N
Mominal Weight = 1.0000 Nominal Volume = 100.00
Method: Cd (Flame)
Sample ID Cone mgfL %RSD  Mean Abs  Weight  Volume Readings
CAL ZERG 0.000 191 0.0127 1.0000 100.00 ¢.0146 0.0100 0.0135
STANDARD 1 1.000 0.4 2.78%0 1.0000 100.00  2.77%8 2.7910 2.8002
STANDARD 2 2.000 0.7 4.4705 1.0000 100.00 4.4887 4. 4860 4.4365 :!
Abs New Rational - Cal. Set 1 } E. 2
4.49] S Q
3.007
2.007]
¢.00 |
1
0.000  0.500 1.000 1500 2.000
Cd mg/L
Curve Fit = New Rational
Characteristic Conc = 0.002 mg/L
r = 1.0000
Calculated Conc = 0.005 1.000
Residuals = -0.005 0.000
Sample 001 0.037 24 0.1047 1.0000 10000 ©.1028 0.1075 0.1038 \"{ Se
Sample 002 0.034 13 0.0856 1.0000 10000 00968 00957  0.0943 ¥ &
Sample 003 0.066 03 0.1864 1.0000 100.00 0.1868 0.1868 0.1858 W
Sample 004 0.05% 25 0.1543 1.0000 10000 0.1573 0.1556 0.1499 KS- — i ta
Sample 005 0.061 1.4 0.1729 1.0000 10000 Q1711 0.1720 0.1757 ‘e q— 2 -
Sample 006 0.054 20 0.1528 1.0000 10000 0.4563  0.1510  0.1509 """ G- \
Sanple 007 0.055 0.9 0.1556 1.0000 100.00  0.1555 01571 - (.1542 _T_ 6 2
Sarmple 008 0.013 4.3 0.0369 1.0000 10C.00 0.0388 0.0360 0.0261 ____H-
Sample 009 1.084 03 3.0005 1.0000 100.00 2.9898 3.0085 3.0032 B ! .
CAL )
Method: Ph (Flame)
Sample ID Conc mgil %RSD  Mean Abs Weight  Voiume Readings
CAL ZERO .00 10.3 0.0344 1.0000 10000  0.0364 0.0303 0.0364
STANDARD 1 10.00 0.8 28489 1.0000 100.00 2.8709 2 8270 . 2.8488
STANDARD 2 20.00 0.1 4.0444 1.0000 100.00  4.0473 4.0457 4.0402
Abs New Rational - Cal. Set1
4.057
3.607]
2.007]
0.00 |
) ) T I T
0.00 5.00 10.00 1500 2000 AR
Pb mgiL :
Curve Fit = New Rational
Characleristic Conc = 0.02 mgiL ]
¢ = 1.0000 W/D BG (prre i
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SpectrAA Report, 12:56 PM 6/19/00 Page
Calculated Conc = {12 1000
Resdua's =012 0.00
Sarnple ID Conc mg/L %RSD  Mean Abs Weght  Volume Readings
Sample 001 0.27 57 0.0779 1.0000 10000 0.0796 0.0719 0.0786
Sample 002 0.22 4.2 0.0623 1.0000 10000 00624 00596 00649
Sample 003 0.55 1.4 0.1597 1.0000 10000 0.1584 0.1623 0.1583
Sanmple 004 062 24 0.1831 1.0000 100.00 0.1869 01784 0 1840
Sampke 005 6.54 1.7 0.1564 1.0000 100.00  0.1534 0.1584 0.1575
Sarrple 006 0.82 1.1 0.2425 1.0000 100,00 0.2424 0.2358 0.2454
Sample 007 0.68 1.9 0.1985 1.0000 100.00  0.1945 0.2020 0.1990
Sample 008 -0.08 15.5 -0.0229 1.06000 100.00 -0.0239 -00:89 -0.0287
Sarple 009 10.13 0.4 28737 1.0000 100.00 28613 2.8833 2.8764
Method: Zn {Flame)
Sample ID Canc g/l %RSD  MeanAbs  Weight  Volume Readings
CAL ZERO 0.00300 35 0.0591 1.0000 100.00 0.0612 0.0589 0.0570
STANDARD ¢ 0.5000 06 1.7417 1.0000 100.00  1.7497 17306 1.7448
STANDARD 2 1.0000 3.0 2.6836 1.0000 10000 27049 2.693% 2.6521
Abs . New Rational - Cal. Set1
2.70
2.00']
1.00]
0.00 :
0.0000 04000 06000  0.8000 1.0000
Zn mgil
Curve Fit = New Raticnal
Characteristic Conc = 0.0013 mgiL
r = 1.0000
Calculated Conc = 0.0168 0.5000
Residuals = -0.0168 0.0000
Samrple 001 0.4131 0.4 1.4883 1.0000 10000  1.4901 1.4924 1.4824
Sample 002 0.3030 0.2 11219 1.0000 100.00 1.1228 1.1240 1.1180
Sample 003 0.2183 16 0.8127 1.0000 100.00  0.8089 0.8268 0.8023
WO0545: Samrple result OVER the calibration range
Sampie 004 OVER 0.c 3.3238 1.0000 10000 3.3238
Sample 005 0.8524 1.7 24775 1.0000 100.0¢  2.4291 2.5062 2.4974
WO545; Sample result OVER the calibration range
Sample 006 CVER 0.0 3.08M _1 .0000 100.00  3.083%
WO0545: Sample resut OVER the calibration range
Sample 007 OVER 0.0 3.3225 1.0000 100,00 3.3225
Sample 008 0.0322 42 0.1139 1.0000 10000 01094  Q.1135  C.1189
Sample 009 0.5329 1.1 1.8292 1.0600 100.00 1.8168 1.8193 1.8516
Method: Cu (Flame)
Sample ID Concmgll.  %RSD MeanAbs  Weght Volume Readings
CAL ZERO 0.000 >100 -0.0001 1.0000 100.00 -0.0002 -0.0002 00002
STANDARD 1 5.000 1.2 3.1500 41,0000 10000 31179 31806 3.1416
STANDARD 2 10000 4.3441 43271 43248

10.000 0.2 43319 1.0000
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SpectrAA Report. 12:56 PM 6/19/00 Page

Abs MNew Rational . Cal. Set 1
434] S
3.00]
2.00 |
£.00
I i 1 L ¥ 1
0.000 2000 4.000 6.000 8.600 10.000
Cu mgiL
Curve fit = New Rational
Characteristic Conc = 0.007 mgiL :
r = 1.0000
Calculated Cone = -0.000 5.000
Residuals = 0.000 0000
Sample ID Cone mg/L %RSO  MeanAbs  Weight Volume Readings
Sample 001 0.229 1.2 0.1485 1.0000 100.00  0.1506 0.1475 - 0.1474
Sample 002 0.57% 0.6 ¢.3828 1.0000 100.00 03819 03812  0.3855
' Sample 003 0.206 1.2 0.1332 1.0000 100.00 0.1341 0.1342 0.1314
Sar "1 004 0.479 1.4 L3187 1.00C0 100.00 0.3183 023233 0.3144
Sampe 005 0.474 e 0.3147 10000  100.00 03158 03158  0.3125
Sample 006 0.346 0.7 0.2271 1.0000 100.00  0.2254 02276 02282
Sarrple 007 0.378 0.4 0.2486 1.0000 100.00  0.2487 0.2475 0.2495
Sample 008 0.007 4.4 0.0045 1.0000 100.00  0.0043 0.0047 0.0046
Sarrple 609 5.240 0.4 3.2415 1.0000 100.00  3.2395 3.2566 3.2286

Method: Co (Flame)

Sarrple ID Cone mg/L %RSD  MeanAbs  Weight Volume Readings
CAL ZERO 0.000 289 0.0098 1.0000 10000 00097 00095  0.010%
STANDARD 1 5.000 0.6 2.0132 1.0000 100.00 2.0159 1.9995 2.0244
STANDARD 2 10.000 g3 2.7997 1.0000 100.00 28075 27895  2.8020 l’
Abs New Rational - Cal. Set1 :
2.81
2,007
1.007]
0.90
[0.000 2.600 4.0[013 6.600 8.600 10.000:
Co mgiL
Curve Fit = New Rational
Characteristic Conc = 0.011 mg/L
r = 1.00C0
Calcutated Conc = (0.024 5.000
Residuals = -0.024 0.000
Sample 001 0170 1.0 0.0698 1.0000 100.00 Q0700  0.0704 0.06891
Sarrple 002 0.152 46 0.0622 1.0000 100.00 . Q.0623 00650  0.0584
Sarrple 003 0.337 3.7 0.1406 1.0000 100.00  0.1415  0.1351 0.1452
Sample 004 0.267 1.9 c.1107 1.0000 100.00 G.1%05 01130  0.1088
Sarrple DC5 0.285 39 01181 1.0000 100.00 .0.1 128 0.1212 0.1203
Sample 006 0.266 0.6 01104 1.0000 100,00 o111 0.9103 0.1098
Sample 007 0.263 2.5 0.1089 1.0000 100.00 01074 0.1076 0.1121
Sample 008 0.005 87,2 0.0018 1.000C 100.00 00013 00036 00005
Sample 008 5.188 05 2.0606 1.0000 100.00 20526 20721 2.0571
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SpectrAA Report.

12:56 PM 6/19/00

Page

Method: Ni (Flame)

Sample ID Conc mgllLL %RSD  Mean Abs Weight  Volume Readings
CAL ZERO 0000 31 0.0260 10000 100 G0 00253 0.0268 00259
STANDARD 1 5.000 06 2.1634 10000 100 00 2172) 21487 2.1693
STANDARD 2 10.000 05 29108 10000 100.0C 29183 2.8203 2 8929
Abs New Rational - Cal, Set 1
2.92] —
2.00
1.007] -~
¢.00 | /
G000 2000 4000 6000  8.000 10.000
Ni mgfl,
Curve Fit = New Rational
Characteristic Conc = 0.010 mg/L
r = 1.0000
Calculated Conc = 0.060 5.000
Residuals = -0.060 0.000
Sample 001 0.427 19 0.1955 1.000C 100.00 0.1929 0.1898 019237
Sample 002 0.449 09 0.2061 1.000C 100,06 02050 02084  0.2050
Sample 003 0408 22 0.1866 1.0000 10000 0.1819 0.1882 0.1898
Sample 004 0.371 2.0 0.1688 1.0000 10000 Q1718 0.1690 0.1652
Sample 005 0.352 18 0.1596 1.00C0 100.00  0.31607 0.1566 0.1813
Sample 006 0.513 05 - 02371 1.0000 100,00 02382  0.2357  {0.2374
Sample 007 0.513 11 0.2371 1.0000 100.00  0.2369 0.2398 0.2345
Sample 008 -0.010 19.1 -0.0045 1.0009 400.00 -0.0053 -0.0047 -0.0036
Sample 008 4.869 07 2.1297 1.0000 100.00 2.1332 24129 . 21429
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SpecirAA Report. 1:12 PM 6/19/00 Page 1 of 1
Analyst
Cate Started 12:58 PM6/19/00
Worksheet Cr in sed.
Caomrent
Methods Cr
Nomminat Weight = 1.0000 Nominal Volume = 100.00
Method: Cr (Flame)
Sampie ID Cone mg/L %RSD  MeanAbs  Weight Volume Readings
CAL ZERO 0.000 63.6 0.0009 10000 10000 00007 00015  0.0004
STANDARD 1 10.000 0.8 23201 1.0000 10000 23392 2.3042 2.3168
STANDARD 2 20,000 0.5 3.3158 1.0000 100,00 3.3348 3.3118 3.3008
Abs New Rational - Cal. Set 1
3.30] .
2,00
1,007
0.00 ]
0000 5000 10000 15000 20.000
Cr mgiL
Curve Fit = New Rational
Characteristic Conc = 0.019 mg/L
r _ = 1.0000
Calculated Cone = 0.004 10.000 20.00C
Residuals = -0.004 0.000 0.000
Sarrple 001 0.286 24 0.0695 1.0000 100.@0 0.0714 0.0668 0.0684
Sample 002 0.264 1.0 0.0620 1.0000 100.00 0.0623 0.0613 = 0.0625
Sarple 003 0.373 0.7 '0.0879 1.0000 10000 0.0881 0.0885 0.0872
Sarrplke 004 0.309 3.8 0.0728 1.0000 100,00 0.075% 0.0730 - 0.0700
Sarrple 005 0.297 18 0.0698 1.0000  100.00  0.0691 0.0712  0.0691
Sample 006 0464 0.3 0.1089 1.0000 100.00 01095 ¢ 0.3101
Sample 007 0.482 2.2 0.1143 1.0000 100.00 01120 01141 0.1170
Sample 008 0.004 15.5 4.0010 1.0000 10000 Q0010 00008  0.0012
Sample 009 10.083 23 2333 1.0000 10000 22719 23665  2.3610
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SpectrAA Report. 10:38 AM 7/3/00 Page 1oft

Analyst
Date Started 939 AM TI3/00
Worksheat 3-7hg
Cornment
Mathods Hg
Nominal Weight = 1.0000 Nominai Volume = 100.00
Method: Hg {Vapor)
Sarmple ID Conc gl %RSHD  Mean Abs  Weight Volume Readings
CAL ZEROQ 0.00 8.9 0.0004 1.0000 100.00  0.0004 0.0003 0.0004
STANDARD 1 20.00 0.8 0.2832 1.0000 10000 0.2827 0.2814 0.2857
t STANDARD 2 40.00 1.4 0.5972 1.0000 100.00 0.5981 (.6051 0.5882
= Abs . New Ratlonal - Cal. Set1
0.60
0.40
0.207]
0.00 |
€0.00 10{00 ZDI.OO 30I.00 40.0{)I
Hg pg/L
Curve Fit = New Rational
Characteristic Cone = 0.31 pgiL
r = 1.0000
Calculated Conc = 003 2000 40.00
Residuals = -003 060 000
Sample 001 0.44 8.2 0.0062 1.0000 10006  0.0067 0.0062 0.0059 R‘r e
Sample 002 .53 1.8 0.0074 1.0000 100,00  0.0076 Q.0074 0.0074 i {
Sample 003 2.09 1.0 0.0295 1.0000 10000 00293 0.0294 0.029% o §
Sample 004 0.22 6.8 0.0031 1.0000 $00.00 00030  0.0029 0.0033 TG
& Sample 005 19.33 5.0 0.2736 1.0000 10000 0.2625 0.2691 0.2891 Ny l| g(?" }.e
Sample 006 053 24 - 00074 1.0000 100.00 0.0073 0.0074 0.0076 BT
Sarmple 007 21.84 27 0.3100 1.0000 100.00  0.3003 0.3148 0.3150 B \
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SpectrAA Report. 1:50 PM 7/15/00 Page 1 of 1

Analyst
Date Started 1:28 PM 7/15/00
Workaheet Untitled
Commant
Methods As
Nominal Weight = 1.0000 Nominal Volume = 100.00
Meathod: As (Vapor)
Sammple 1D Conc pgil %RSD MeanAbs BGAbs  Weight Volume Readings
CAL ZERO 0.00 19.2 -0.0009 0.0041 1.0000 100.00 -0.0008 -0.0007 -0.0011
STANDARD 1 50.00 1.1 0.8671 00017 1.0000 100.00 0.8739 0.8558 08715
STANDARD 2 160.00 0.3 1.0922 0.0037 1.0000 100.00  1.0889 1.0948 1.0928
Abs New Rational - Cal. Set1 t
1.093 . -
0.50°
0.00_§
0.00 50.00 10000
As pgil
Curve Fit = New Rational
Characteristic Conc = 0.25 pgiL
r = 1.0000
Calculated Conc = .0.05 50.00
Residuals =005 000
Sarple 001 85.76 09 1.0519 0.0080 1.0000 - 100,00 1.0822 1.0491 1.0443 \4 ®
Sample 002 37.29 1.3 0.7390 0.0091 1.0000 100.00  0.7440 0.7451 0.7278 k_i
Sampie 003 44.91 07 T 0.8221 0.64111 - 1.0000 100.00 0.8158 ¢.8251 (.8254 Y_S
Sample 004 36.94 30 07346  0.0126 1.0000 10000 0Q.7171 0.75%1 07275 T{o :
Sarmrple 005 54,77 1.5 0.9032 0.0148 1.0000 100.00 0.9158 0.9C45 0.8892 Y‘k ‘t
Sarrpie 006 42.58 0.8 0.7989 0.0168 1.0000 100,00  0.8012 0.7914 0.8042 K ‘T'"
Sample 007 34.49 33 0.7023 0.0189 1.0000 100,00 0.7250 = 0.7026 0.6793 '[‘\ \O
Sarrple 008 26.19 0.4 0.6065 0.0196 1.0000 10000 0.6066 0.6072 0.6026 £
Sample 009 0.00 >100 0.0001 0.0204 1.0000 100.00 -0.0014  -0.0023 (.0039 BT
WO0S45: Sample result OVER the calibration range
Sa. 010 OVER 0.0 11711 Q.0227 1.0000 10000 11711 ¥2,
Sample 011 57.28 05 0.9202 0.0213 1.0000 10000 G.9165 0.9250 0.9183% STD@« ]
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SpectrAA Report. 1:32 PM 7/2100 Page 1 of 1

Analyst
Date Started 1:20 PM TI2/00
Worksheet Untitled
Corrent
Methods Mg
Nominal Weight = 1.0000 Nominal Volume = 100.00
Meathod: Mg {Flame}
Sample ID Conc mg/L %RSD  MeanAbs  Weight Volume Readings
CALZERO 0.0000 7.5 0.0018 10000 10000 00016  0.0019 Q0018
STANOARD 1 0.2000 1.8 0.1564 1.0000 100.00  0.1548 0.1549 0.1596
Y STANDARD 2 0.4000 1.9 (.2868 1.0000 100.00 02844 0.2831 0.2830
'; STANDARD 3 1.0000 16 0.6083 1.0000 100.00  0.6037 0.6017 05134
Abs New Rational - Cal, Set1
0.617
0.40]
0.20"
0.00 |
00000 | 04000 06000 08000 1.0000
Mg mgil
Curve Fit = New Rational
Characteristic Conc = 0.0056 mgil
r = 0.9998
Calculated Conc = 0.0022 0.2049 03922
Residuals = .0.0022 -.0049 0.0678
Sarple 001 0.0488A 0.7 0.0381 1.0000 10000 00379 00379 00383 T
Sample 002 0.3971v 1.2 '0.2900 1.0000 10090 02938  0.2890 | 0.2872 Tize
Sample 003 0,4305 v 11 0.3197 1.0000 10000 03136  O.3137 03077 .\<' ¢
‘ Sample 004 0,4988V 14 0.3543 10000 100.00 03525 03516 0.358% \52
Sample 005 (.5624 v 1.0 0.3922 1.0000  100.00 03943 03879 03944 e 2
Sarmple 006 0.0239x¢, 06 0.0188 10000 10000 00187 00187 00189 .
Sarrple 007 0.3169,%, 1.3 0.2361 1.0000  100.00 0231 02383  0.2330 75
Sample 008 0.3201 0 1.3 0.2384 1.0000 100.00. 02347 02404  0.2400 B-[
Sarrple 008 -0.0007 9.0 -0.0006 10000 10000 -0.0005 -0.0006 -0.0006
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SpectrAA Report. 12:21 PM 6/27/00

Page 10f1

Analyst
Date Started 12:08 PM 6/27/00
Worksheet 27-6v
Zormment
Methods v
Nominal Weight = 1.0000 Nominal Volume = 100.00
Method: vV {Flams)
Sarmple 1D Conc mg/l %RSD  MeanAbs BGAbs  Weight Volume Readings
CAL 2ZERC 0.00 >100 0.0002 -0.0004 1.0000 10000 00001 -0.0006 00010
STANDARD 1 20.00 04 0.1523 0.0083 1.0000 10060 0.1518 0.1522 0.1529
STANDARD 2 44.00 2.1 0.2853 0.0158 1.0000 100.00 0.2798 0.2841 ¢.2919
Abs New Rational - Cal. Set 1
0.29 :
0207
0.107]
0.00
{ 1 1 1 L
0.00 10.00 20.00 30.00 40.00
Vo mg/l
Curve Fit = New Rational Lt' Tl/\
Characteristic Conc = 0.58 mg/l.
r = 1.0060
Calculated Conc = (.02 20.00 40.00
Residuals =.002 000 000 .
Sarrple 001 0.51 34 0.0039 0.0024 1.00GC 100.00  0.0040 0.0039 0.0038 ‘TS
Sample 002 0.20 39.2 00015 00015 10000 10000 00011 0002 00022 J ¢
Sample 003 0.23 123 00017 -0.00M 1.0000 100.00  0.0020 0.0016 0.0017 B T
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Output Example of GC
(BTEX Analyses)
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CTASS-GC10 Ver.=1 &z SYS=1
Sample i/ sedlda
ID LJ1

IS Amount HE
3ample Amount : 1
Dilution Factor: 1

Type : Unknown
betector : WFID
Operator T qusai

**+ Peak Report *+**

Ch=1 REPORT.HNO=1

DATA=J15A.D0O1 00/06/27 11:15:02

ég;r/‘.wA-T- />;'u\(’/k'_,

;T
‘jft)
(Adrc

PENO TIME AREA HEIGHT MK IDNO
1 2.490 1206 262
2 3.621 13199 3193
3 4.679 7375 1682 R 1 fluorchenzen
21781 5136
*%+ Chromatogram *** Filename:J13A.C01
mV
104

'::‘:_:4 .B6T9

1 -1/1

V-—122

10
min

00/08/27 11:25:15



CLASS-GCL0 Ver.=1.62

5YS=1 Ch=1 REPORT.NC=13 DATA=00A.D0O1 00/06/24 13:41:56

Sample spka .

o P a q’,(“ 0.2 74
IS5 Amount HES Y !

Sample Amount : 1

Dilution Factor: 1

Type : Unknown

Detector : WFID

Operator ¢ Qusal

v#+ Peak Report ***

PENO TIME AREN HEIGHT MK IDNO CONC NAME
1 3.616 24162 5864
2 4.272 2956 684 2 ¢.0346 Dbenzene
3 4.673 2127 488 R 1 fluorobenzen
4 5.581 2712 468 3 0.0368 toluene
) 7.430 2134 340 q 0.0354 ethylbenzene
6 T.661 2216 331 VvV 5 0.0402 p-xylene
7 7.853 2365 335 v [ 0.0395% m-xylene
8 9.368 1832 248 7 0.0315 o-xylene
40503 8758 0.2181
*** Chromatogram *** Filename:00A.CO1
my
10-
5 ]
n ;‘v___________/\_._m
__,___’______df\___—J '—‘__”___M_/\/\
0t—
0 2 1 5 B 10
min
13 - 1/1 00/06/24 15:37:1
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CLASS-GC10Q Ver.=l./6ﬁ‘fs=l Ch=1 REPCRT.NO=10 DATA@DOl 00/06/24 14:33:16

Sample : stdl T :
ip : M. 036 - a o
15 Amount . 1\.__ . 1779001 (a/ }.,«M'f_f‘a.'\ Cewipe
Sample Amount : 1
Dilution Factor: 1
Type : Standard
Detector : WFID
Operator : Qusai
**% peak Report ***
PKNO  TIME AREA HEIGHT MK IDNO CONC NAME
1 3.613 22095 5535
2 4.268 3176 741 2 penzene
3 4,672 2124 487 R 1 fluorobenzen
4 5.577 2847 493 3 toluene
5 7.424 2351 357 4 ‘ ethylbenzene
6 7.655 2191 319 v 5 p-xylene
7 7.845 2299 328 Vv & m-xylene
8 9.358 2170 264 1 o-Xylene
39254 8523
*#+ Chromatogram *** Filename:00C.C01
mv
104
&
5

10 - 1/1 00/06/24 15:36:42
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CLASS-GCl0 Ver.=1,62-—8YS=1 Ch=1 REPORT.NO=11 DATA=STDO002.D01 00/06/24 12:50:40

Sample :(Std2 )
ID :h.072

IS Amount 1
Sample Amount 1
Dilution Factor: 1

Type : Standard
Detector ¢ WELID
Operator ¢ Qusai

*** Paagk Report ***

PKNO TIME AREA HEIGHT MK IDMO CONC NAME
1 3.615 34947 8399
2 4.271 3898 1324 2 benzene
3 4.675 2591 578 R 1 fluorohenzen
4 5.579 5364 967 3 toluene
5 7.428 41524 675 4 ethylbenzene
& 7.661 4356 630 V 5 p-xylene
7 7.851 4650 633 V ) m-xylene
8 9.366 4421 519 7 o-xylene
66821 13663
*** Chromatogram *** Filename:STD00Z.CO1
my
104
5]
D | Y VY N S
o
0 2 4 8 10
min

11 - 1/1
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Sample t Atd3
D H
IS Amount T
Sample Amount : 1
Dilution Factor: 1

CLASS-GC10 Ver.=%‘ls=l Ch=1 REPORT.NO=12 DATA=STDGO03.DOL 00/06/24 13:21:54
0.180

Type + Standard
Detector : WFID
Operator ! Qusai

**+ Paak Report ***

PKNOC TIME AREA HEIGHT MK IDNO CONC NAME
1 2.472 1105 203 s
2 3.610 80311 19626 £ 2
3 4.266 14766 3364 2 hbenzene
4 4.669 2838 663 R 1 fiuorobenzen
5 5.573 14140 2344 3 toluene
8 T.423 12501 1819 4 ethylbenzene
7 7.656 12397 1728 Vv 5 p-Xylene
8 7.843 12420 1718V 6 m-xylene
9 9.359 12048 1412 7 o-xylene
162825 32870
*** Chromatogram *** Filename:STD003.C01
myv
i
p
10
53
5
i
0-'A__r#-_w—_\\\\\\‘=~m\\\“ﬁwwﬂ
0 2 1 6 8 10
min
*#* Calibration Result ***
** ID Table **
IDNO NAME TIME CONC RF1 RF2
1 fluocrcbenzen 4.67 1 1 0
1
1
2 benzene 4,27 0,036 0.03832047 -0.01863533
0.0712
0.18
3 tcluene 5.58 0.036 0.03884881 -0.01268215
12 - 1/3 00/06/24 15:37: 0
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ethylbenzene 7.43

p-%ylene 7.66

m-xylene T.85

o-xylene 9.36 0.03¢

#%* Calibration Curve Graph **

Conc Ratio

0.04148558

~-0.006200631

Area Ratio

107t
2.0 ’{
1.0
0 3.0 6.0
Area. Ratio
Conc Ratio -1
190
2.0
1.0
0 2.5 5.0
Area Ratio
Conc Ratio 1
10
2.0 e
1.0 :
A
0 2.5 5.0

0.04230143 -0,00383901¢
0.04322435 ~0.008505424
0.04410273 -0.006513745
IDNO: 2
NAME: benzene
TIME: 4.27
CONC RATIO AREA RATIO
(1) 6.036 1.49576
(2y 0.072 2.27656
(3) 0.18 5.20223
RFL RF2
{1) 0.0383205 -0.0186363
r2 = 0.998286
IDNO: 3
NAME: toluene
TIME: 5.58
CONC RATIO AREA RATIC
(1) 0.03% 1.34074
{(2) 0.072 2.07021
(3} 0.18 4.98175
RF1 RE2
{1} 0.0308488 -0.0126821
rZ2 = 0.99729
IDNO: 4
NAME: ethylbenzene
TIME: 7.43
CONC RATIO AREA RATIOC
{1} 0.03% 1.10713
{2} 0.072 1.77324
{3} 0.18 4.5102
RF1 RF2
(1) 0.0414856 -0.00620063

r2 = 0.996774

12 - 2/3
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Conc Ratio

19

-1

-

0

Conc Ratio

2.5 5.0

Area Ratio

107t
2.0 A
1.0 |- :
0 2.5 5.0
Area Ratio
Conc Ratio 1
10
2.0
1.0
0 2.5 5.0

Area Ratio

IENG: 5
NAME: p-xylene
TIME: 7.66

CONC RATIO
(1) 0.036
(2) 0.072
(3) 0.18

RFL
{1 0.0423014

r2 = (4.996658

IDNO: &
NAME: m-xylene
TIME: 7.85

CONC RATIO
(1) 0.036

{2} 0.072

{3) 0.18

RF1
(1} 0.0432243

rz = 0.99873

IDNO: 7
NAME: o-xylene
TIME: 8.36

CONC RATIO
(1) 0.036
(2} 0.072
(3} 0.18

RF1
(1) 0.0441027

r2 = 0.998435

12 - 3/3
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AREA RATIO
1.0316
1.6813
4,36765

RF2
-0.00383902

AREA RATIO
1.08278
1.7947
4.37575

RF2
-0.00850542

AREA RATIO
1.02198
1.70658
4.24472

REF2
-0.00651374

00/06/24 15:37:02




Output Example of TOC Analyzer
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Example of Laboratory Data Sheets
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TKN, NH3 Test Results (4)

25-Jun-00
TKN  Volune of Nitrogen n
Sample ID  or NH; sample (ml) Absorbance Corrected (ug) (mg/L)
J5 TKN 200 0.263 0.240 28.2 1.408
J6 TKN 200 0.068 0.045 5.3 0.264
17 TKN 200 0.057 0.034 4.0 0.199
J5 NH3 300 0.028 0.020 2.3 0.095 pt>7
J5 NH3 300 0.009 0.001 0.1 0.005 pH<7 ;
Std.(ug-N)
blank value 0 0.003 0
TKN 0.020 10 0.066 0.063
NH3 0.005 20 0.158 0.155
50 0.438 0.435
100 0995 0.992
slope (K) 117.3
Cy= 3% 250 /25
V

Cy: Nitrogen concentration of sample (mg-N/L)
a: calculated value from the standard curve (ug-N)
V: volume of sample (ml)

Chapz=Cn X 1.22 Calibration Curve for N -
y = 117.3x t

| /.
- /

0 0.1 02 03 04 05
abs
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Spike test for NH3

sample 300 ml
ABS ABS ug  recovery  mg/l
blank 0.008 spike 0028 -1+ 533F%
0.005 30ug 0.040 290 96.7% 0.0967
0.006 0.034 238  793% 0.0793
average - 0.00633 0.027 29 96.7% 0.0967
STD 0.00153 0.025 269 89.7% 0.0897
Avet3STL 0.03117 average 0.02783 272 %.6%  0.091
Avet+10ST 0.08914 STD 0.00828 STD 0.0082
DL 0.08925 Ccv 0.0905
ML 0.29750
sencitivity equip DL
E 0.02725 DLx 00109 9.6316 0.0321
MDL 0.1682 148.38 0.4946
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Total Phosphorus

Sample Sample Concentration| Dilution | Concentration
Date name Volume |  Abs in Solution | Factors in Sample
(ml}) (mg/l) (mg/l)

14/06/2000 Standard -- 0.178 0.050 - -

14/06/2000 Standard -- 0.356 0.100 - -

14/06/2000 Standard - 0.715 0.200 - -

14/06/2000 Standard e 1.435 0.400 - -

14/06/2000 Biank - 0.000 0.000 - 0.00
+4/06/2000 Hi 50 0003 9004 20 803
H06/2000 k4 50 8.010 6003 20 606
14/06/2000 K5 50 0.13t 0.037 20 0.74
1410612000 K6 58 0-607 0:.002 20 005
14/06/2000 Té6 50 0.266 0.070 20 1.40
+4/06/2000 7 50 6022 0010 20 020
14/06/2000 H20 50 0-004 0002 20 603
17/06/2000 Blank - 0.000 0.000 - 0.00
17/06/2000 H1 50 0.009 0.003 5 0.01
17/06/2000 K1 50 0.007 0.002 5 0.01
17/06/2000 K3 50 0.013 0.004 5 0.02
17/06/2000 K4 50 0.047 0.014 ) 0.07
17/06/2000 K6 50 0.016 0.005 5 0.02
17/06/2000 KX 50 0.013 0.604 5 0.02
17/06/2000 T120 50 0.021 0.006 5 0.03
21/06/2000 Blank 50 0.000 0.000 2 0.00
21/06/2000 K2 50 0,704 0.197 2 0.39
21/06/2000 T110 50 0.072 0.020 2 0.04
21/06/2000 [T11(duplicate) 50 0.073 0.021 2 0.04
21/06/2000 H30-S 50 0.015 0.005 2 0.01
21/06/2000 H30-B 50 0.148 0.042 2 0.08
21/06/2000 T2 50 0.023 0.007 2 0.01
21/06/2000 T3 50 0.020 0.006 2 0.01
21/06/2000 T4 50 0.055 0.016 2 0.03
[21/06/2000 i i 0 0,194 0,054 2 011
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Phenol

Sampie Sample Concentrationj Dilution [ Concentration
Date name Volume |  Abs in Solution | Factors in Sample
(ml) (mg/h (mgh)
19/06/2000 Blank 500 0.047 -0.653
19/06/2000 TIO 500 0.046 -0.660
Balance - - -0.007 0.62 < 0.005
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981 Al

Absorbance

Calibration Curve for Total Phsosphorous

41,435

=3 /
y=3,584x + 0,0012 —

0,1 0,2 0,3 0,4

Concentration (mg/l)

0,5




LET—A

Abs

[+ ]
on

Calibration curve for Phenol

(1%

+3.01

i

ly=0,1793x + 0,112

/ ¢ 2,658

[\%)

b

T T T

0 2 4 6 8
Concentration

10

12

14

16



0 0,1 0,2 0.4
0,038 0,44 0,844 1,604

Abs

Calibration Curve for Cynide

1,8
16 y =3.9126x + 0,0468 /l+,so4-- ]

1,4

12
1 ~

08 844

06 ~

0,4 - 44
02 4

o #1038
0 0,1 0,2 0,3 0,4 0,5

Conc (mg/L)
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Oil & Grease and TPH

Sample Sample [Measured Dilution Cone. | Concentration
Date name Volume | Conc. Factors  |in Sampld to be reported
(mh) | (mg/h) (mg/l) (mg/)
18/06/2000 H50 1,000 0.50 0.2 0.10 <0.2
18/66/2000 K4 1,000 0.60 0.2 0.12 <0.2
18/06/2000 K5 1,000 1.20 0.2 0.24 0.2
18/06/2000 K2 1,000 4.00 0.2 0.80 0.8
18/06/2000 THO 1,000 1.00 0.2 0.20 0.2
18/06/2000 | T110(TPH) 1,000 0.80 0.2 0.16 <0.2
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TPH in Sediment

Sample SLample IMeasured Volume of Measurcdﬁoncentration
Date name Weight | Conc. Solvent TPH in Sediment
{g) (mg/l) (ml) (mg) (ppm)
20/06/2000 Té6 10.9 15.3 70 2.142 197
20/06/2000 K5 11.1 8.7 70 1.218 110
20/06/2000 KX 104 35 70 0.490 47
20/06/2000 T110 10.1 24 70 0.336 33
20/06/2000 T4 10.8 13.7 70 1.918 178
20/06/2000 R1 11.0 24 70 0.336 31
20/06/2000 R2 10.5 1.6 70 0.224 21
20/06/2000 R40 10.1 2.3 70 0.322 32
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MEPA [Eastern Prov)ince] ' Page 1 of 1

Table : Results of Loss on Ignition (LOI)

: . Sample . Loss of Ignition Loss of Ignition Remaining non-Carbon
Sample | Sample Weight - at 580°C: at 1050°C; Components (%) Comments
No. 1D Date ) =% Organlc Carbon | = % Inorganic C (carbonate) | (silica sand, stones, etc)
1 DD2O C - 3.140 5.9% 29.2% 64.9% silt with sand
2 J1 - 2990 10.5% 30.8% 58.7% very fine silts and some clays|
3 - J2 - 2977 - 5.3% 28.8% 65.9% sand with shell
4 - J8 - 2.766 98% 24.8% 65.4% silt
5 J6 - 2.978 3.0% 22.8% 74.2% sand with shell
6 J7 - 2.983 3.0% 29.2% 67.8% sand with shell
7 | J8O - 3.238 1.5% 7.9% 90.5% coarse sand
8 Rl - 2,959 £2% 35.9% : 58.9% siit with sand
9 R2 - 2.317 2.2% 32.2% 65.6% sand with shell
10 R4O - 3.046 3.0% 34.0% 63.1% sand, fine
11 T2 - 4.010 4.1% 34.7% 61.2% sand, fine
12 T4 - 3.433 9.7% 33.7% 56.6% very silty
13 T6 - 1,701 6.1% 20.0% 74.0% silty sand
14 | TIIO - 3.136 3.6% 28.4% 68.0% silty sand
15 K1 - 2.087 5.6% 28.5% 65.9% coarse sand
16 K2 - 2.023 18.2% 23.4% 58.3% silty clay
17 K3 - 1.961 3.2% 36.3% 60.5% sand, black
18 K4 - 2.003 4.3% 35.2% 60.5% silty sand
| 19 K5 - 3.019 3.1% : 25.4% 71.5% coarse sand
20 K8 - 3.015 2.5% 11.2% 86.3% sand
%21- KX - 3.061 - 12.4% 30.0% 57.7% - silt
22 HS0O - 2117 10.7% 14.3% 75.0% silt with sand
Date of Analysis: 20 June to 8 July 2000 : R ' ' : : -

File Name: Sediment LO! Template / Results Table
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MEPA [Eastern Province] July 12,2000

RESULTS OF SEDIMENT PSA ANALYSIS

: : " Particle Sige Classes - Units are the percentage (%) of the total dry welght of sample Moisture QA Checks
Sample Gravel / shell Coarse Sands Medium Sands Fine sands Silts Clays |- Content . Total Accounted
Na. ID >2 mm >1 mm >300 um >200 um >150um >7% um >4 um <4 um (% wt) <i50 um For
1 J 0.0% 0.3% 0.6% | 0.3% 0.6% . 9.6% 88.0% <0.5% - 43.6% 98.1% 100% -
2 J30 5.9% - 5.2% 22.9% 25.1% 155% | 23.9% 1.4% <0.1% 82.7% - 25.4% 100%
3 J2 - 2.8% . - 9.5% 20.3% 20.2% 14.0% 30.2% 2.8% <(.1% 72.1% 33.2% 100%
4 K3 1.2% 2.3% 8.7% 21.7% 29.0% 33.7% 3.3% <0.2% 74.6% 372% |- 100%
5 T4 0.2% 0.2% 0.2% 0.5% 0.5% 9.3% 88.6% <(1.5% 64.9% 98.4% 100%
6 T6 14.3% 2.3% 52% 8.7% 13.7% 51.4% 4.3% <(.2% - 60.5% 55.9% 100%
7 T110 2.9% - 6,7% 15.1% 14.4% 15.1% 42.1% 3.5% <0.2% 735% | 458% 100%
3 HS0 6.9% - 3,9% 19.4% 25.2% 16.2% 18.9% 9.4% <0.1% 55.3% 28.4% 100%
9 Rt - 2.9% 11.1% 17.7% 10.9% 8.0% 44.9% 4.2% <(1.2% 66.9% - 49.3% - 100%
10 R2 14.2% 13.9% 28.0% 16.8% 17.5% 8.9% 0.6% <0.0% 82.5% 9.5% 100%
11 R40 1.6% - 1.4% 13.7% 35.6% 35.9% 11.2% 0.5% <0.0% 80.2% 11.8% 100% -
12 K6 1.3% 5.5% 17.9% 21.9% 18.7% 34.1% 0.6% <0.0% 69.6% 34.7% 100%
13 K1 20.4% 5.7% 29.0% 29.7% 8.1% 6.3% 0.9% <0.0% - 69.3% 7.2% 100% -
14 K4 2.6% 11.8% 348% | 12.0% 12.8% 24.8% 1.1% <0.1% - 65.9% - 26.0% . 100%
15 K5 13.5% 9.8% 18.3% 152% 17.7% 23.5% 2.0% <0.0% 73.6% 15.5% - 100% "
16 K2 0.9% 3.3% 4.2% 8.1% 4.8% 15.9% 59.2% <3.7% 46.5% 78.8% 100%
17 K3 0.8% 0.5% 2.0% 5.7% 20.3% 69.2% 1.3% <0.1% 75.9% 70.6% 1 100%
18 JS 1.3% 1.0% 3.5% 8.3% 5.3% 17.8% 61.3% <1.5% C O 51.4% ¢ 30.7% - 100%
19 J6 4.9% 8.8% 33.2% 26.6% 11.1% 14.3% 1.0% <0.0% 75.2% 15.3% - 100%
20 J7 4.8% - 8.0% 54% | 25.6% 12.8% 12.8% 0.6% <0.0% © 176.4% 13.5% 100%
21 T2 5.3% . 2.1% 4.4% ) 12.6% 25.6% 49.5% 0.5% <0.0% - 70.0% 50.0% 100%
22§ DD20 3.7% - 2.3% - 131% + 235% . | 252% |- 29.5% 2.6% <0.1%- . 74.5% 32.2% 100%
23 Hi 0.8% 0.5% 20% | 5.7% 20.3% 67.2% 3.3% <0.1% CI59% 70.6% 100%
24 Kx 4.7% 13.0% 16.8% | 14.8% 6.8% 30.5% 13.2% <0.1% 54.1% 43.9% 100%
Footnote; '
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Results of Cross Check Study
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QA Analysis for Cross-Checking Data, Oct - Nov, 1999

Seawater Analysis
Sample 1D i3 J80 TLIO K35 RI

flem  {unit} | BecA'h| MEPA [RPD(% BocA'h! MEPAIRPD(‘/.’ BeeA'h| MEPA [RPD(%] BeeA'h | MEPA IRPD(%] BecA'h | MEPA [RPD{%)

RCI | tppmy| <005 ! <0.5 -

TS5 [wem| 06 13 |ee7 s f i |- Yoo i 3 fsek | 19 | 8 yuer|

DS | B ] 3553 | 336 | 28

cop [eem| 630 | - | - ] 670 | - -

TOC |ppm| 11 | 2 | 692 ) 18 | s |sesf 1w | 5 | 333

NH3 || 0.5 | <02 | >429 02 w2 | - 1 1s | o4 [ 79|

CTKN |pm| - - 03 | - Sl -

TP || <00 | 001 | - 7 <01 ] 004 | - | 067 | to3 | 212

BTEX | (pom) o <0.001] <001 | -

TPH | oomy 8 (<01 |>975] n2| o2 | 965 9.1 | <01 |>9738
082G _| (ppm) 151 | <02 | 974 | 155 | <02 [ >975 161 | <02 | >975

Cd (ppm){ <0.01 | <0.0] -
Cr ippm) | <0.01 | <0.I -
Co {ppm} | <0.01 | <005 -
Pb (ppm)| <0.03 | <0.] -
Zn (pem)| 0.05 | <0.01 -
Ni (ppm}| <0.01 | <0.05 -
Cu (ppm) | <0.01 | <0.05 -
Hg (ppm} | <001 | <0.005] -
As {ppm) | <0.01 - .
Mg j(ppm)| 1739 | 1500 | 74
CN | (ppm)| <0.05 | <0.01 -
Phenol | (ppm){ <0.5 | <0.005] -

Cotiform 9 8000 { NA
MPN Pes
Sediment Analysis
Sample ID 12 is 130 T1O KS i

Item ! (unit} | BeeA'h| MEPA IRPD{(%)] BecA'h| MEPA [RPD(%] BeeA'h! MEPA [RPD(%)] BeeAh | MEPA [RPD(%) BeeAh| MEPA (RPD(%)

Loss | 9 14 | 27 | 317 12 | 27 {385 | 25 | 43 | 283
COD  [(meke 4045 | - - 030 | - - | 18ses| - -
T0¢ | e 0.0033| 036 | 98.1 ' 0.0021} 0.15 | 972

BTEX | (ppem) @1 | <« .

TPH | Gpm| 47 | 17 | $67 s6 | 9 | ;3
ca | tppm) 337§ <l | >542 3 <1 | >50. | sAL | 3 | 260
Cr | ipem nn| <so | - 12.83 | <50 | - 1z | <0 | -
Co | tpom) 1316] 11 | 89 1267 10 | 118 | 2103] 17 | 106
P | (ppm) <003] 21 | 997 <0.03 | 27 |>998) <0.03] 36 |>998
zn | (oom) 2022 13 | 207 9 24 | 455 | 207 1 13 | 228
[T =" w89l 25 | 72 26 | 290 | 55 |3s92! 25 | 179
Cu | (ppm) 578 | 6 19 | 23 6 | 46| 8 10 | 111
Hg | tpem) 0.22 | <0.05 | >63. 043 | 028 | 211 T
As | (ppm) 083 | - - 188 | - } 09 | - -
v (ppm) <0.05 | <100 - <0.05 | <100 -

RPD: Relative Percent Difference

RPD [%)] = {C,-CH(C+C)*100 ‘
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QA Analysis/Cross-Checking Data, June - July, 2000

Seawater Analysis
Sample [D 15 180 THO KS RI -
fem  (unit)| BocA] MEPA[RPD(%) BecAh| MEPA [RPD(%] BoeA'h | MEPA [RPD(%] BeeA'h | MEPA [RPD(%] BeeA'h| MEPA [RPD(%
RCE [@pm] 001 | 0.00 | 818 o '
s oo 02 (3|2 o we) i e baeo [ e [0} ua ] '
TOC | topm| - 3 . 7 s 7| 6 s Joo | o
NH3 e[ - |00 | - ] 05 | o1 667 2 | 24 | 91 -
CTKN [em] 1 | 14 | 167 05 | 04 | 10| 22 [ 34 | 214
_ TP e[ <001 | <00L] - 002 1 004 | 333 o8 | 075 | 32
' BTEX | (wow) <0.00i} <001 [ -
0&G | (ppm) ! 4 | 02 | %05 2 |02 | 818
TPH | (pom) <l <02 -
Mg | (epmy| 1512 | 1600 | 28
CN_ [tppmi| <005 | <001 | - B
Phenol | (ppm1 | 0.02 | 0.005 [ 60.0
Coliform <3 | 900 | NA
MPN pes
Sediment Analysis
" Sample ID 12 [ | 180 THO _ KS
Tem ] Gunit) | BecAh|] MEPA JRPD(%] BeeA'h] MEPA [RPD(%) BeeAh| MEPA [RPD(%) BeeA'h | MEPA [RPD(%) BecAT| MEPA [RPD(%)
Loi | 9 06 {36 [ 7a [ 1 | 31| 512
BTEX { {pow) <001 [ <01 | -
TPH jpa)| 6 | 14 | 400 4 | 70 {892 . _
cd | oom si | 1 {en 5.1 1 672 38 [ 1 | s83
Cr | pom) 77 [ 18 | 401 2 n [e2] 16 ] 10 ] 7124
Co | tpom) 176 | 5 | 558 195 | 5 | 588 137] s | as
Po | toem) <«0005| <20 | - 0005 <20 | - [<0o0s] <20 § -
Zn | (ppm) 336 3% | 74 291 1 33 | 63 | N7 | 35 | 360
t Ni_ | (pom) ssg | 31 | 286 358 | 13 | 467 | 253 | 10 | 433
[ 29 | 24 | 94 89 | 9 | 06 ] 287 20 | 179
Hg | (bpw) 066 | 0.52 | 119
As | (ppm) 26 | 16 | 238 19 § 17| 56 | 18 19 | 27
v (ppm) <0.05 | <100 -

RPD: Relative Percent Difference
RPD (%] = [C,-CAC +C)* 100
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Minutes of Meeting in BeeA'h

Date: Jul. 22, 2000

Subjeci: Testing results of Cross Check

Participants: .
Dr. Khan, Mr. Farhan, Mr. Nabisab and Mr. Tirao (Beeh'A)
Mr. Q. Bohlaiqah, Mr. A Nizami, Mr. Ohi and Mr. Sato (MEPA)

1. Oil and Grease

Beel'A followed the procedure which is described in HORIBA instruction.
Beel'A proposed that it is better to check the sensitivity in the low coneentration range.
MEPA will measure the lower concentration of standard solution
1,2,4 and 8ppm standard solution
MEPA will confirm the instruction of HORIBA 350 which is used in Beeh'A.

2. TPH

Extraction method which Beeh'A used is Soxhlet.

MEPA used ultrasonic agitation. _

Beeh'A used dried sample, dried at 70 degrees.

MEFA used wet sample. - .

" MEPA will confirm the sample preparation method, which is described in EPAor SM.
- MEPA will measure TPH with dried sample,

3. Phenol

Beel’A extract Phenol from seawater direcfly, without distillation.
MEPA will confirm the interference for measurement from matrix (seawater).

4, LOI

Beeh’'A made no sieving before heating at 550 degrees.
MEPA will confirm water residue in dried sample.
Use dried sample, heat at 105 degrees again and check the weight loss.

5. Metals in sediment

Beeh’'A did not use back ground correction.
MEPA will measure the lower concentration standard solution to confirm the sensitivity in
that level.

Cd 0.1, 0.2 and 0.4 ppm

Crl,2and 4 ppm

Cu 0.2, 0.4 and 0.8 ppm

Zn 0.05, 0.1 and 0.2 ppm

Pb1, 2and 4 ppm

Ni0.5, 1 and 2 ppm

Co 0.5, 1 and 2 ppm

6. Others

MEPA has doubt that how Beel'A decide their reporting limit.
Pb, V in sediment and Phenol, metals, NH;, T-P in seawater
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Meeting memorandum
{Discussion with BeeAh on Cross-Checking Data)
Date: 22 Jul,, 20060
Place: Beel'A, Jubail
Dr. Khan, Mr. Farhan, Mr. Nabisab and Mr. Tirao (Beeh'A)
Mr. Q. Bohlaiqah, Mr, A. Nizami, Mr. Ohi and Mr. Sato (MEPA/JICA Team)

1. Oil and Grease
Beel' A followed the procedure which is described in HORIBA instruction.
Beeh’'A proposed that it is better to check the sensitivity in the low concentration range.
MEPA will measure the lower concentration of standard solution
1,2,4 and 8ppm standard solution
MEPA will confirm the instruction of HORIBA 300 which is used in Beeh'A.

2, TPH

Extraction method which Beeh'A used is Soxhlet.

MEPA used ultrasonic agitation.

Beeh'A used dried sample, dried at 70 degrees.

MEPA used wet sample.

MEPA will confirm the sample preparation method, which is described in EPA or SM.
MEPA will measure TPH with dried sample.

3. Phenol
Bech'A extract Phenol from seawater directly, without distillation.

MEPA will confirm the interference for measurement from matrix (seawater).

4. LOI
Beeh’A made no sieving before heating at 550 degrees.
MEPA will confirm water residue in dried sample.

Use dried sample, heat at 105 degrees again and check the weight loss.

5. Metals in sediment
Beeh’' A did not use back ground correction.
MEPA will measure the lower concentration standard solution to confirm the sensitivity in

that level.

Cd 0.1, 0.2 and 0.4 ppm
Cr 1, 2and 4 ppm

Cu 0.2, 0.4 and 0.8 ppm
Zn 0.05, 0.1 and 0.2 ppm
Pb 1, 2and 4 ppm
Ni0.5, 1and 2 ppm

Co 0.5, 1 and 2 ppm
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6. Others
MEPA has doubt that how Beel' A decide their reporting limit.
Pb, V in sediment and Phenol, metals, NH3, T-P in seawater

V—-148






	Attachment　Ⅳ　Laboratory　Analysis　Report
	Cover



