
MMS Beaufort Sea ANIMDA Project: Summer 2002 Sampling

Station Data for Trace Metal Sediment Samples.

Sample Station Station Collection Comments
Identification Identification Grouping Date

02-N01-01-MET-S N01 Northstar 8/3/2002
02-N02-01-MET-S N02 Northstar 8/3/2002
02-N03-01-MET-S N03 Northstar 8/5/2002 Field Triplicate
02-N03-02-MET-S N03 Northstar 8/5/2002 Field Triplicate
02-N03-03-MET-S N03 Northstar 8/5/2002 Field Triplicate
02-N04-01-MET-S N04 Northstar 8/3/2002
02-N05-01-MET-S N05 Northstar 8/3/2002
02-N06-01-MET-S N06 Northstar 8/2/2002
02-N07-01-MET-S N07 Northstar 8/5/2002
02-N08-01-MET-S N08 Northstar 8/5/2002
02-N09-01-MET-S N09 Northstar 8/5/2002
02-N10-01-MET-S N10 Northstar 8/2/2002
02-N11-01-MET-S N11 Northstar 8/2/2002
02-N12-01-MET-S N12 Northstar 8/2/2002
02-N13-01-MET-S N13 Northstar 8/4/2002
02-N14-01-MET-S N14 Northstar 8/5/2002
02-N15-01-MET-S N15 Northstar 8/7/2002
02-N16-01-MET-S N16 Northstar 8/5/2002
02-N17-01-MET-S N17 Northstar 8/5/2002
02-N17-01-MET-S(subsurface) N17 Northstar 8/5/2002 Clay Layer
02-N18-01-MET-S N18 Northstar 8/2/2002
02-N19-01-MET-S N19 Northstar 8/2/2002
02-N20-01-MET-S N20 Northstar 8/2/2002
02-N21-01-MET-S N21 Northstar 8/2/2002
02-N23-01-MET-S N23 Northstar 8/5/2002
02-L01-01-MET-S L01 Liberty 7/31/2002
02-L04-01-MET-S L04 Liberty 7/29/2002
02-L06-01-MET-S L06 Liberty 7/30/2002
02-L07-01-MET-S L07 Liberty 7/30/2002
02-L08-01-MET-S L08 Liberty 7/30/2002 No Clams
02-L08-02-MET-S L08 Liberty 7/30/2002 Clams
02-L09-01-MET-S L09 Liberty 7/30/2002
02-3A-01-MET-S 3A Liberty 7/29/2002
02-3B-01-MET-S 3B Liberty 7/29/2002 Near Pole Island
02-4A-01-MET-S 4A Liberty 7/31/2002
02-4B-01-MET-S 4B Liberty 7/31/2002 Boulder Patch
02-4C-01-MET-S 4C In Between N & L 7/31/2002
02-5A-01-MET-S 5A Northstar 8/3/2002
02-5B-01-MET-S 5B Northstar 8/3/2002
02-5D-01-MET-S 5D Northstar 8/5/2002 Lee of STP/West Dock, F.Trip.
02-5D-02-MET-S 5D Northstar 8/5/2002 Field Triplicate
02-5D-03-MET-S 5D Northstar 8/5/2002 Field Triplicate
02-5E-01-MET-S 5E Northstar 8/4/2002
02-5F-01-MET-S 5F Northstar 8/7/2002 Gwydyr Bay
02-5H-01-MET-S 5H In Between N & L 8/1/2002
02-5(0)-01-MET-S 5(0) In Between N & L 8/1/2002
02-5(1)-01-MET-S 5(1) In Between N & L 8/1/2002
02-5(5)-01-MET-S 5(5) Northstar 8/1/2002
02-5(10)-01-MET-S 5(10) Northstar 8/1/2002
02-CAN-01-MET-S Canning River Source 8/9/2002
02-KUPB-01-MET-S Kuparuk Source 8/7/2002 Borrow Pit



MMS Beaufort Sea ANIMDA Project: Summer 2000 Sampling

Grain Size Distribution in Sediment Samples

Sample Gravel Sand Silt Clay Total Comments
Identification* (%) (%) (%) (%) (%)

00-N01-01-GRS-S 0.2 97.3 0.8 1.6 99.9
00-N02-01-GRS-S 0.2 32.3 54.2 13.3 100.0
00-N03-01-GRS-S 0.0 17.5 47.0 35.5 100.0
00-N04-01-GRS-S 0.6 22.0 58.0 19.3 99.9
00-N05-01-GRS-S 0.0 14.2 63.1 22.7 100.0
00-N06-01-GRS-S #1 0.0 69.1 24.7 6.2 100.0 Lab Duplicate
00-N06-01-GRS-S #2 0.0 71.9 22.2 6.0 100.1 Lab Duplicate
00-N07-01-GRS-S 0.0 52.0 26.5 21.5 100.0
00-N08-01-GRS-S 0.0 85.6 10.5 3.9 100.0
00-N09-01-GRS-S #1 0.0 87.3 8.7 3.9 99.9 Lab Duplicate
00-N09-01-GRS-S #2 0.0 89.1 7.9 3.0 100.0 Lab Duplicate
00-N10-01-GRS-S 0.0 54.9 42.4 2.7 100.0
00-N11-01-GRS-S 0.9 41.7 47.5 10.0 100.1
00-N12-01-GRS-S 2.6 7.6 64.8 25.0 100.0
00-N13-01-GRS-S 0.0 13.2 66.4 20.4 100.0 Field Triplicate
00-N13-02-GRS-S 0.0 6.0 75.9 18.1 100.0 Field Triplicate
00-N13-03-GRS-S 0.0 7.0 71.6 21.4 100.0 Field Triplicate
00-N14-01-GRS-S 0.0 11.6 65.9 22.5 100.0
00-N15-01-GRS-S 0.3 97.6 0.7 1.5 100.1
00-N16-01-GRS-S 0.1 33.5 49.3 17.1 100.0
00-N17-01-GRS-S 0.0 28.0 47.2 24.8 100.0
00-N18-01-GRS-S 0.0 39.3 43.0 17.5 99.8
00-N19-01-GRS-S 1.6 35.1 45.6 17.7 100.0
00-N20-01-GRS-S 0.0 30.2 65.7 4.1 100.0
00-N21-01-GRS-S 0.0 5.7 72.4 21.8 99.9
00-N22-01-GRS-S 60.3 38.9 0.6 0.3 100.1
00-N23-01-GRS-S 0.0 1.4 86.8 11.8 100.0
00-L01-01-GRS-S 4.5 29.5 43.0 23.1 100.1
00-L04-01-GRS-S 0.0 40.0 41.8 18.1 99.9
00-L06-01-GRS-S 0.0 5.6 75.5 18.8 99.9
00-L07-01-GRS-S 0.5 63.7 28.0 7.8 100.0
00-L08-01-GRS-S 0.2 62.2 26.9 10.6 99.9 Field Triplicate
00-L08-02-GRS-S 0.0 77.2 15.9 6.9 100.0 Field Triplicate
00-L08-03-GRS-S 0.5 67.2 24.6 7.7 100.0 Field Triplicate
00-L09-01-GRS-S 36.0 58.7 3.3 2.0 100.0
00-3A-01-GRS-S 0.0 30.5 52.3 17.2 100.0
00-3B-01-GRS-S 0.0 26.7 52.0 21.3 100.0
00-4A-01-GRS-S 1.2 14.2 49.9 34.8 100.1
00-4B-01-GRS-S 0.0 50.6 33.3 16.1 100.0
00-4C-01-GRS-S 12.9 45.3 36.7 5.1 100.0
00-5A-01-GRS-S 0.8 14.1 59.6 25.5 100.0
00-5B-01-GRS-S 0.0 98.8 0.4 0.8 100.0
00-5D-01-GRS-S 0.0 46.0 49.0 4.9 99.9
00-5E-01-GRS-S 0.0 53.9 24.2 21.9 100.0
00-5F-01-GRS-S 0.4 50.6 37.6 11.4 100.0
00-5H-01-GRS-S 1.2 73.6 18.0 7.2 100.0
00-5(0)-01-GRS-S 0.0 74.2 21.7 4.1 100.0
00-5(1)-01-GRS-S 3.2 66.2 24.3 6.3 100.0
00-5(5)-01-GRS-S 7.3 60.1 21.0 11.6 100.0
00-5(10)-01-GRS-S 0.0 70.7 21.4 7.9 100.0
00-COL-01-GRS-S 0.0 97.5 1.7 0.7 99.9
00-COL-02-GRS-S 0.0 61.1 33.3 5.7 100.1

* Sample collection dates are the same as the Metal & Carbon samples.



MMS Beaufort Sea ANIMDA Project: Summer 2002 Sampling

Trace Metal Concentrations in Sediment Samples (dry weight). Page 1 of 2

Sample TOC Comments
Identification (%)

02-N01-01-MET-S 0.30
02-N02-01-MET-S 0.83
02-N03-01-MET-S 0.87 Field Triplicate
02-N03-02-MET-S 1.00 Field Triplicate
02-N03-03-MET-S 0.82 Field Triplicate
02-N04-01-MET-S 0.58
02-N05-01-MET-S #1 1.00 Lab Duplicate
02-N05-01-MET-S #2 0.81 Lab Duplicate
02-N06-01-MET-S 0.73
02-N07-01-MET-S 1.04
02-N08-01-MET-S 0.84
02-N09-01-MET-S 0.78
02-N10-01-MET-S 0.84
02-N11-01-MET-S 0.45
02-N12-01-MET-S 1.00
02-N13-01-MET-S 1.81
02-N14-01-MET-S 1.43
02-N15-01-MET-S 0.19
02-N16-01-MET-S 0.89
02-N17-01-MET-S 0.85
02-N17-01-MET-S(subsurface) 0.90 Clay Layer
02-N18-01-MET-S 0.98
02-N19-01-MET-S 1.15
02-N20-01-MET-S 0.09
02-N21-01-MET-S 1.03
02-N23-01-MET-S 0.91
02-L01-01-MET-S 0.59
02-L04-01-MET-S 0.71
02-L06-01-MET-S 1.17
02-L07-01-MET-S 0.88
02-L08-01-MET-S 0.11 No Clams
02-L08-02-MET-S 0.67 Clams
02-L09-01-MET-S 0.18
02-3A-01-MET-S 0.86
02-3B-01-MET-S 0.74
02-4A-01-MET-S 0.54
02-4B-01-MET-S 0.77
02-4C-01-MET-S 0.30
02-5A-01-MET-S 0.97
02-5B-01-MET-S 0.41
02-5D-01-MET-S 1.10 Field Triplicate
02-5D-02-MET-S 0.84 Field Triplicate
02-5D-03-MET-S 0.95 Field Triplicate



MMS Beaufort Sea ANIMDA Project: Summer 2002 Sampling

Trace Metal Concentrations in Sediment Samples (dry weight). Page 2 of 2

Sample TOC Comments
Identification (%)

02-5E-01-MET-S 0.08
02-5F-01-MET-S 1.26
02-5H-01-MET-S 0.91
02-5(0)-01-MET-S 0.62
02-5(1)-01-MET-S 0.14
02-5(5)-01-MET-S 0.58
02-5(10)-01-MET-S #1 0.59 Lab Duplicate
02-5(10)-01-MET-S #2 0.57 Lab Duplicate
02-CAN-01-MET-S 1.83
02-KUPB-01-MET-S 6.13 Borrow Pit



MMS Beaufort Sea ANIMDA Project: Summer 2002 Sampling

Grain Size Distribution in Sediment Samples.

Sample Gravel Sand Silt Clay Total Comments
Identification* (%) (%) (%) (%) (%)

02-N01-01-GRS-S 0.4 96.1 2.4 1.0 99.9
02-N02-01-GRS-S #1 0.5 33.9 45.8 19.8 100.0 Lab Duplicate
02-N02-01-GRS-S #2 0.5 35.0 44.2 20.3 100.0 Lab Duplicate
02-N03-01-GRS-S 0.0 24.9 50.7 24.4 100.0 Field Triplicate
02-N03-02-GRS-S 0.0 15.5 59.0 25.5 100.0 Field Triplicate
02-N03-03-GRS-S 0.0 13.0 55.7 31.3 100.0 Field Triplicate
02-N04-01-GRS-S 0.0 34.0 43.7 22.3 100.0
02-N05-01-GRS-S 0.0 12.8 59.5 27.7 100.0 Lab Duplicate
02-N06-01-GRS-S #1 0.0 37.6 40.7 21.7 100.0 Lab Duplicate
02-N06-01-GRS-S #2 0.0 38.2 40.0 21.8 100.0
02-N07-01-GRS-S 0.1 67.3 23.6 9.0 100.0
02-N08-01-GRS-S 0.0 24.8 45.5 29.7 100.0
02-N09-01-GRS-S 0.0 39.8 39.7 20.5 100.0
02-N10-01-GRS-S 0.0 32.2 44.4 23.4 100.0
02-N11-01-GRS-S 0.2 52.6 35.2 11.9 99.9
02-N12-01-GRS-S 10.5 9.0 62.7 17.8 100.0
02-N13-01-GRS-S 0.2 8.9 70.8 20.1 100.0
02-N14-01-GRS-S #1 0.0 18.7 67.9 13.4 100.0 Lab Duplicate
02-N14-01-GRS-S #2 0.0 19.0 67.7 13.4 100.1 Lab Duplicate
02-N15-01-GRS-S 9.0 86.7 2.9 1.4 100.0
02-N16-01-GRS-S 0.0 10.6 54.6 34.8 100.0
02-N17-01-GRS-S 0.0 17.1 54.4 28.5 100.0
02-N18-01-GRS-S 0.2 48.3 33.2 18.2 99.9
02-N19-01-GRS-S 0.1 49.4 34.1 16.5 100.1
02-N20-01-GRS-S 0.1 91.1 5.6 3.2 100.0
02-N21-01-GRS-S 0.0 13.3 67.6 19.2 100.1
02-N23-01-GRS-S 0.0 10.7 74.3 15.1 100.1
02-L01-01-GRS-S 0.0 89.3 6.9 3.8 100.0
02-L04-01-GRS-S 1.9 45.5 35.7 16.9 100.0
02-L06-01-GRS-S 0.0 41.6 39.5 18.9 100.0
02-L07-01-GRS-S 0.0 51.2 34.2 14.5 99.9
02-L08-01-GRS-S 1.0 92.7 3.9 2.5 100.1
02-L08-02-GRS-S 0.6 50.9 35.8 12.7 100.0
02-L09-01-GRS-S 0.0 90.3 5.0 4.7 100.0
02-3A-01-GRS-S 1.7 22.9 54.2 21.2 100.0
02-3B-01-GRS-S 0.0 15.5 57.7 26.8 100.0
02-4A-01-GRS-S 0.3 9.7 32.4 57.6 100.0
02-4B-01-GRS-S 0.4 89.1 7.4 3.0 99.9
02-4C-01-GRS-S 0.0 99.2 0.2 0.6 100.0
02-5A-01-GRS-S #1 0.0 7.5 60.3 32.2 100.0 Lab Duplicate
02-5A-01-GRS-S #2 0.3 7.9 60.3 31.5 100.0 Lab Duplicate
02-5B-01-GRS-S 0.0 95.7 1.9 2.4 100.0
02-5D-01-GRS-S 0.0 29.1 64.4 6.5 100.0 Field Triplicate
02-5D-02-GRS-S 7.6 24.7 62.3 5.5 100.1 Field Triplicate
02-5D-03-GRS-S 0.0 27.8 64.6 7.7 100.1 Field Triplicate
02-5E-01-GRS-S 0.1 96.2 1.7 2.0 100.0
02-5F-01-GRS-S 0.0 29.0 60.6 10.4 100.0
02-5H-01-GRS-S 0.6 76.9 15.0 7.5 100.0
02-5(0)-01-GRS-S 0.0 81.5 13.7 4.7 99.9
02-5(1)-01-GRS-S 1.3 95.8 1.5 1.5 100.1
02-5(5)-01-GRS-S 0.6 58.6 28.5 12.4 100.1
02-5(10)-01-GRS-S #1 0.0 79.1 14.5 6.4 100.0 Lab Duplicate
02-5(10)-01-GRS-S #2 0.0 78.7 15.0 6.3 100.0 Lab Duplicate

* Sample collection dates are the same as the Metal & Carbon samples.



MMS Beaufort Sea ANIMDA Project: Summer 2002 Sampling

Statistics for Total Organic Carbon (TOC) Content in Sediment Samples (dry weight).  
Field Triplicates and Lab Duplicate have been averaged prior to statistical analysis.

Station Statistic TOC
Grouping (%)

Northstar Mean 0.84
Stations Std. Dev. 0.37
N01-N21 n 23

Maximum 1.81
Minimum 0.09

Liberty Mean 0.62
Stations Std. Dev. 0.37
L01-L09 n 7

Maximum 1.17
Minimum 0.11

BSMP Mean 0.65
Stations Std. Dev. 0.33
3A-5(10) n 15

Maximum 1.26
Minimum 0.08

Cumulative* Mean 0.74
Std. Dev. 0.36

n 45
Maximum 1.81
Minimum 0.08

* Excluding CAN and KUPB sediment samples.



MMS Beaufort Sea ANIMDA Project: Summer 2002 Sampling

Quality Assurance and Quality Control Data for Sediment Metal Analyses.

Results for the Marine Sediment Certified Reference Materials (CRMs) MESS-2 and MESS-3 certified by the National Research Council of Canada (NRC) and Standard Reference
Material (SRM) Trace Elements in Water #1643d certified by the National Institute of Standards and Technology (NIST).

Reference Material TOC
(%)

CRM MESS-2 -
This Study -

-
-

CRM MESS-2 2.14**
NRC Certified Values ± 0.03

CRM MESS-3 2.05
This Study 2.08

2.08
2.07

CRM MESS-3 2*
NRC Certified Values -

SRM #1643d -
This Study -

SRM #1643d -
NIST Certified Values -

* Reference Value, not Certified.

Method Detection Limits (MDLs).

TOC
(%)

Method Detection Limit 0.03



MMS Beaufort Sea ANIMDA Project: Summer 2002 Sampling

Quality Assurance and Quality Control Data for Sediment Metal Analyses.

Percent Spike Recovery.

TOC

Mean -
Standard Deviation -
(n =) -

***Final concentrations are corrected for percent spike recovery.

Estimate of Precision as Percent Relative Standard Deviation (RSD) of Lab Duplicates.

TOC

02-N05-01-MET-S 14.8
02-5(10)-01-MET-S 2.4

RSD = (standard deviation / mean) X 100



MMS Beaufort Sea ANIMDA Project: Summer 2000 Sampling

Quality Assurance and Quality Control Data for SedimentTOC Analyses.

Results for the Marine Sediment Standard Reference Material (SRM) MESS-2 certified by the National Research Council of Canada (NRC).

Standard Reference TOC
Material (%)

SRM MESS-2 1.99
This Study 1.97

1.89
1.93

SRM MESS-2 2.14**
NRC Certified Values ± 0.03

* Reference Value, not Certified.
** Total Carbon (Inorganic plus Organic).

Method Detection Limits (MDLs).

TOC
(%)

Method Detection Limit 0.06



MMS Beaufort Sea ANIMDA Project: Summer 2000 Sampling

Quality Assurance and Quality Control Data for Sediment Metal Analyses.

Percent Spike Recovery.

TOC

Mean -
Standard Deviation -
(n =) -

***Final concentrations are corrected for percent spike recovery.

Estimate of Precision as Percent Relative Standard Deviation (RSD) of Lab Duplicates.

TOC

00-N06-01-MET-S 1.1
00-N09-01-MET-S 1.8
00-5(10)-01-MET-S -
00-KUP-02-MET-S 0.6

RSD = (standard deviation / mean) X 100
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Trace Metal Concentrations in Sedi Page 1 of 2

Sample TOC Comments
Identification (%)

00-N01-01-MET-S N.D.
00-N01-01-MET-EB -
00-N02-01-MET-S 1.38
00-N03-01-MET-S 0.74
00-N04-01-MET-S 1.68
00-N05-01-MET-S 1.56
00-N06-01-MET-S #1 0.64 Lab Duplicate, Metals
00-N06-01-MET-S #2 0.63 Lab Duplicate, Metals
00-N07-01-MET-S 1.19
00-N08-01-MET-S 0.34
00-N09-01-MET-S #1 0.77 Lab Duplicate, Metals
00-N09-01-MET-S #2 0.79 Lab Duplicate, Metals
00-N10-01-MET-S 1.36
00-N11-01-MET-S 1.41
00-N12-01-MET-S 1.60
00-N13-01-MET-S 1.61 Field Triplicate
00-N13-02-MET-S 1.87 Field Triplicate
00-N13-03-MET-S 2.18 Field Triplicate
00-N14-01-MET-S 4.41
00-N15-01-MET-S N.D.
00-N16-01-MET-S 0.86
00-N17-01-MET-S 0.97
00-N18-01-MET-S 0.50
00-N19-01-MET-S 0.83
00-N20-01-MET-S 1.73
00-N21-01-MET-S 2.34
00-N22-01-MET-S N.D.
00-N23-01-MET-S 1.80
00-L01-01-MET-S 1.01
00-L04-01-MET-S 0.47
00-L06-01-MET-S 0.90
00-L07-01-MET-S 1.48
00-L08-01-MET-S 0.30 Field Triplicate
00-L08-02-MET-S 0.22 Field Triplicate
00-L08-03-MET-S 0.19 Field Triplicate
00-L09-01-MET-S 0.49
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MMS Beaufort Sea ANIMDA Project: Summer 2000 Sampling

Trace Metal Concentrations in Sedi Page 2 of 2

Sample TOC Comments
Identification (%)

00-3A-01-MET-S 0.29
00-3B-01-MET-S 0.58
00-4A-01-MET-S 0.59
00-4B-01-MET-S 1.15
00-4C-01-MET-S 0.50
00-5A-01-MET-S 1.70
00-5B-01-MET-S 0.06
00-5D-01-MET-S 1.96
00-5E-01-MET-S N.D.
00-5F-01-MET-S 0.51
00-5H-01-MET-S 0.40
00-5(0)-01-MET-S 0.96
00-5(1)-01-MET-S 0.96
00-5(5)-01-MET-S 1.13
00-5(10)-01-MET-S #1 0.91 Lab Duplicate, Metals
00-5(10)-01-MET-S #2 Lab Duplicate, Metals
00-SAG-01-MET-S 2.79
00-SAG-02-MET-S 2.43
00-COL-01-MET-S 0.42
00-COL-02-MET-S 1.76
00-KUP-01-MET-S 7.39
00-KUP-02-MET-S #1 2.34 Lab Duplicate, Metals
00-KUP-02-MET-S #2 2.36 Lab Duplicate, Metals
00-TWO-01-MET-S -

3A-SS-P (2 of 3) - 1989 Sample
5F-SS-P (1of 3) - 1989 Sample
5(0)-SS-2 - 1989 Sample



-

-

-

Year Region FieldID StationI
D Matrix Weight 

Basis
Perylene 
(ug/Kg) N/P C2D/C2P C3D/C3P Total PAH 

(ug/Kg)
Total PAH 

less perylene
Pyrogenic 

PAH (ug/Kg)
Petrogenic 

PAH (ug/Kg)
Pyrogenic  
Petrogenic

/ TOC(%) Silt+Clay(
%)

TPH 
Resolved

TPHC 
(mg/Kg)

Isoprenoid
s (mg/Kg)

LALK 
(mg/Kg)

TALK 
(mg/Kg)

LALK/ 
TALK

Phytane/ 
Pristane

C16/(C15+
C17) CPI TotalST 

(ug/Kg) T21/T22 Ts/(Ts+
Tm)

Oleane/ 
Hopane

1999 Northstar 99-5A-01-PHC-S 5A SEDIMENT DRY 53.00 1.40 .28 .38 699.92 646.92 48.93 579.98 .084 98.70 5.80 11.00 .21 .69 4.17 .17 .34 .345 4.04
1999 Northstar 99-N01-01-PHC-S N01 SEDIMENT DRY .58 1.31 .43 .62 8.65 8.07 .61 7.16 .085 .01 1.00 .21 .21 .00 .00 .06 .00 1.66 1.18 1.00 .407 .00
1999 Northstar 99-N02-01-PHC-S N02 SEDIMENT DRY 42.00 1.38 .37 .65 465.53 423.53 35.89 373.78 .096 .48 63.00 3.20 6.20 .12 .46 2.31 .20 .44 .369 5.82
1999 Northstar 99-N03-01-PHC-S N03 SEDIMENT DRY 74.00 1.66 .29 .75 676.17 602.17 55.70 528.13 .105 1.51 89.70 5.90 11.00 .18 .70 4.32 .16 .45 .350 6.87
1999 Northstar 99-N04-01-PHC-S N04 SEDIMENT DRY 49.00 1.43 .27 .40 590.16 541.16 40.11 486.29 .082 1.93 90.50 5.30 9.80 .17 .58 3.74 .16 .33 .333 6.79
1999 Northstar 99-N05-01-PHC-S N05 SEDIMENT DRY 62.00 .94 .28 .35 601.84 539.84 51.04 469.80 .109 .90 93.60 4.40 7.80 .17 .60 2.90 .20 .39 .351 5.55
1999 Northstar 99-N06-01-PHC-S N06 SEDIMENT DRY 88.00 1.52 .29 .31 956.05 868.05 67.80 771.15 .088 1.51 97.40 7.50 13.00 .24 .96 5.47 .18 .38 .360 6.05 81.58 .60 .260 .04
1999 Northstar 99-N07-01-PHC-S N07 SEDIMENT DRY 5.20 .65 .38 .46 56.56 51.36 5.68 43.74 .130 .09 11.90 .45 .45 .02 .05 .23 .23 .50 .411 3.16
1999 Northstar 99-N08-01-PHC-S N08 SEDIMENT DRY 7.90 1.35 .41 .56 101.36 93.46 7.56 82.69 .091 .50 17.40 .74 .74 .03 .09 .50 .18 .38 .403 2.98
1999 Northstar 99-N09-01-PHC-S N09 SEDIMENT DRY 36.00 1.35 .30 .36 368.40 332.40 27.32 294.62 .093 .44 59.40 3.20 6.00 .10 .41 2.33 .18 .42 .366 5.30
1999 Northstar 99-N10-01-PHC-S N10 SEDIMENT DRY 69.00 .90 .29 .34 724.53 655.53 58.87 573.46 .103 1.51 98.80 5.60 11.00 .20 .75 3.82 .20 .40 .361 2.99
1999 Northstar 99-N11-01-PHC-S N11 SEDIMENT DRY 2.80 .74 .42 .47 16.67 13.87 1.50 11.82 .127 .09 2.10 .26 .26 .00 .01 .09 .15 .378 2.07
1999 Northstar 99-N12-01-PHC-S N12 SEDIMENT DRY 14.00 1.04 .37 .39 150.89 136.89 10.66 122.29 .087 .30 20.80 1.30 2.60 .04 .15 .86 .17 .49 .368 3.49 5.52 .95 .00
1999 Northstar 99-N13-01-PHC-S N13 SEDIMENT DRY 16.00 .98 .38 .57 162.34 146.34 11.14 131.15 .085 .51 14.60 1.80 3.50 .04 .18 1.29 .14 .42 .340 3.02 16.17 .34 .366 .03
1999 Northstar 99-N14-01-PHC-S N14 SEDIMENT DRY 4.80 .98 .37 .52 46.80 42.00 3.28 37.51 .087 .27 6.80 .63 .63 .01 .05 .33 .15 .39 .366 2.56 6.46 .13 .240 .00
1999 Northstar 99-N15-01-PHC-S N15 SEDIMENT DRY .34 1.33 .57 .83 6.82 6.48 .49 5.74 .086 .05 1.90 .21 .21 .00 .00 .04 .00 1.61
1999 Liberty 99-L01-01-PHC-S L01 SEDIMENT DRY 30.00 1.05 .29 .29 355.72 325.72 26.01 290.95 .089 .45 2.10 2.70 5.00 .09 .32 1.79 .18 .43 .356 5.27 32.89 .40 .271 .05
1999 Liberty 99-L02-01-PHC-S L02 SEDIMENT DRY 53.00 .84 .24 .29 490.62 437.62 43.09 378.39 .114 .78 86.30 3.40 7.50 .14 .51 2.29 .22 .44 .373 3.31
1999 Liberty 99-L03-01-PHC-S L03 SEDIMENT DRY 77.00 1.07 .25 .29 857.28 780.28 64.20 693.97 .093 1.06 93.30 8.20 16.00 .26 .89 6.00 .15 .38 .342 5.93
1999 Liberty 99-L04-01-PHC-S L04 SEDIMENT DRY 34.00 1.12 .29 .33 396.19 362.19 28.03 324.23 .086 .45 50.00 3.10 5.70 .09 .36 2.38 .15 .47 .354 3.15
1999 Liberty 99-L05-01-PHC-S L05 SEDIMENT DRY 21.00 .87 .29 .32 132.34 111.34 11.45 95.48 .120 .48 31.60 1.75 1.75 .03 .16 1.10 .14 .37 .347 6.35
1999 Liberty 99-L06-01-PHC-S L06 SEDIMENT DRY 54.00 .83 .23 .26 449.72 395.72 37.97 343.05 .111 .93 69.00 3.60 8.60 .14 .51 2.43 .21 .40 .343 6.14 44.70 .60 .324 .06
1999 Liberty 99-L07-01-PHC-S L07 SEDIMENT DRY 39.00 1.06 .25 .29 448.97 409.97 31.72 367.13 .086 .52 54.00 3.50 6.90 .11 .39 2.51 .15 .45 .355 5.56
1999 Liberty 99-L08-01-PHC-S L08 SEDIMENT DRY 17.00 2.02 .39 .44 300.73 283.73 19.35 253.98 .076 .44 68.50 4.50 17.00 .38 .91 1.71 .53 .69 .462 2.92
1999 Liberty 99-L09-01-PHC-S L09 SEDIMENT DRY 29.00 .87 .27 .30 264.97 235.97 23.91 203.33 .118 .50 35.80 2.50 4.70 .08 .27 1.63 .17 .41 .391 6.67 32.76 .59 .283 .04
1999 Liberty 99-L10-01-PHC-S L10 SEDIMENT DRY 36.00 .75 .26 .29 338.01 302.01 27.85 263.14 .106 .63 59.80 2.50 5.20 .09 .37 1.60 .23 .47 .352 2.97
1999 Liberty 99-L11-03-PHC-S L11 SEDIMENT DRY 26.67 .84 .25 .31 233.23 206.56 19.24 179.93 .107 .54 30.77 1.77 2.60 .06 .24 1.17 .20 .43 .361 5.85
1999 Liberty 99-L12-01-PHC-S L12 SEDIMENT DRY 30.00 .88 .26 .31 260.33 230.33 21.78 200.25 .109 .49 30.70 2.00 3.80 .06 .26 1.43 .18 .44 .348 3.02
1999 BSMP 99-3A-01-PHC-S 3A SEDIMENT DRY 50.00 .85 .25 .30 475.99 425.99 42.43 367.53 .115 1.02 90.50 3.80 7.60 .15 .53 2.61 .20 .45 .353 3.05 49.21 .70 .273 .04
1999 BSMP 99-3B-01-PHC-S 3B SEDIMENT DRY 52.00 .81 .25 .32 473.16 421.16 42.64 362.41 .118 .90 84.00 3.70 7.90 .14 .50 2.48 .20 .50 .369 3.20
1999 BSMP 99-4A-01-PHC-S 4A SEDIMENT DRY 16.00 1.10 .28 .31 410.86 394.86 33.47 348.03 .096 .54 32.60 2.60 5.30 .10 .39 1.91 .20 .41 .416 4.83
1999 BSMP 99-4B-01-PHC-S 4B SEDIMENT DRY 8.70 1.06 .30 .33 110.78 102.08 7.92 91.05 .087 .12 14.20 .90 .90 .03 .10 .60 .16 .45 .385 3.35 8.96 .78 .306 .04
1999 BSMP 99-4C-01-PHC-S 4C SEDIMENT DRY 1.80 1.04 .39 .55 20.68 18.88 1.26 17.05 .074 .10 1.80 .40 .40 .00 .01 .14 .08 .00 .553 4.38
1999 BSMP 99-5(0)-01-PHC-S 5(0) SEDIMENT DRY 64.00 .94 .47 .46 443.17 379.17 24.10 346.42 .070 .58 39.10 3.60 6.40 .11 .40 2.74 .15 .49 .404 2.69
1999 BSMP 99-5(1) average 5(1) SEDIMENT DRY 2.03 1.26 .51 .47 26.71 24.68 1.74 22.18 .073 .09 2.20 .52 .52 .00 .02 .31 .05 .56 .131 2.19
1999 BSMP 99-5(10)-01-PHC- 5(10) SEDIMENT DRY 62.00 1.12 .28 .36 708.95 646.95 51.70 577.34 .090 1.30 88.00 6.80 12.00 .21 .83 4.67 .18 .46 .332 2.80
1999 BSMP 99-5(5)-01-PHC-S 5(5) SEDIMENT DRY 17.00 1.14 .35 .42 165.54 148.54 12.60 131.59 .096 .30 21.80 1.40 1.40 .04 .16 .90 .18 .43 .400 5.64 20.77 .17 .235 .02
1999 BSMP 99-5B-01-PHC-S 5B SEDIMENT DRY 1.00 .69 .45 .71 24.08 23.08 2.99 19.05 .157 .05 1.70 .25 .25 .00 .01 .11 .11 .00 .357 1.85
1999 BSMP 99-5D-01-PHC-S 5D SEDIMENT DRY 430.00 1.40 .30 .29 2747.40 2317.40 215.10 2051.90 .105 9.00 57.70 30.00 50.00 .68 2.24 17.00 .13 .36 .377 5.93
1999 BSMP 99-5E-01-PHC-S 5E SEDIMENT DRY 12.00 1.08 .39 .50 174.54 162.54 14.59 143.14 .102 .45 18.30 4.40 11.00 .05 .17 3.16 .05 .38 .364 1.24 25.50 .73 .331 .07
1999 BSMP 99-5F-01-PHC-S 5F SEDIMENT DRY 17.00 1.01 .42 .41 178.58 161.58 12.51 145.51 .086 .24 12.50 1.90 1.90 .04 .16 1.22 .13 .49 .333 2.54 5.57 .45 .00
1999 BSMP 99-5H-01-PHC-S 5H SEDIMENT DRY 23.00 1.08 .27 .33 266.40 243.40 20.26 215.84 .094 .49 31.10 2.30 4.80 .08 .26 1.69 .15 .47 .403 3.47
1999 Rivers 99-C0L-01-PHC-S COL-S SEDIMENT DRY 480.00 1.14 .28 .21 2633.80 2153.80 242.00 1855.10 .130 1.61 21.00 36.00 .49 1.63 14.51 .11 .47 .378 4.25 344.79 .24 .132 .00
1999 Rivers 99-C0L-02-PHC-S COL-S SEDIMENT DRY 230.00 1.27 .30 .25 2222.00 1992.00 200.90 1733.30 .116 2.44 19.00 31.00 .41 1.66 15.06 .11 .44 .368 4.24
1999 Rivers 99-KUP-01-PHC-S KUP-S SEDIMENT DRY 27.00 .79 .37 .50 102.05 75.05 12.46 60.24 .207 4.72 8.50 10.80 .04 .35 5.63 .06 .40 .173 3.78 72.44 .07 .250 .00
1999 Rivers 99-SAG-01-PHC-S SAG-S SEDIMENT DRY 33.00 .83 .56 .71 317.49 284.49 20.75 257.14 .081 2.30 5.80 .07 .33 1.58 .21 .52 .395 5.80 25.39 .19 .349 .03
2000 Northstar 00-5A-01-PHC-S 5A SEDIMENT DRY 140.00 1.35 .27 .35 1778.20 1638.20 129.90 1461.20 .089 1.70 85.10 12.00 22.00 .36 1.42 8.35 .17 .45 .394 3.41 140.40 .45 .200 .00
2000 Northstar 00-N01-01-PHC-S N01 SEDIMENT DRY 6.00 1.02 .30 .38 80.44 74.44 6.39 65.77 .097 .00 2.40 .84 1.50 .02 .07 .43 .17 .46 .410 2.38 6.85 .66 .328 .10
2000 Northstar 00-N02-01-PHC-S N02 SEDIMENT DRY 36.00 1.03 .31 .35 374.26 338.26 30.34 297.42 .102 1.38 67.50 3.20 6.30 .10 .35 2.04 .17 .45 .364 3.44 35.81 .51 .276 .03
2000 Northstar 00-N03-01-PHC-S N03 SEDIMENT DRY 60.00 .97 .29 .32 624.78 564.78 51.68 497.00 .104 .74 82.50 5.70 12.00 .15 .51 3.66 .14 .46 .375 2.96 59.35 .62 .277 .03
2000 Northstar 00-N04-01-PHC-S N04 SEDIMENT DRY 160.00 1.30 .37 .27 2032.90 1872.90 152.40 1670.40 .091 1.68 77.30 13.00 23.00 .35 1.36 8.83 .15 .43 .387 3.33 148.44 .38 .188 .01
2000 Northstar 00-N05-01-PHC-S N05 SEDIMENT DRY 110.00 1.30 .29 .28 1381.10 1271.10 105.70 1128.80 .094 1.56 85.80 8.90 16.00 .28 1.06 5.86 .18 .45 .384 3.33 97.22 .33 .210 .01
2000 Northstar 00-N06-01-PHC-S N06 SEDIMENT DRY 40.00 1.19 .34 .56 479.30 439.30 35.72 391.38 .091 .64 29.55 3.40 7.10 .11 .41 2.22 .18 .44 .402 3.64 38.49 .47 .283 .02
2000 Northstar 00-N07-01-PHC-S N07 SEDIMENT DRY 58.00 .94 .28 .35 544.23 486.23 45.93 424.40 .108 1.19 48.00 5.40 11.00 .15 .52 3.42 .15 .41 .381 3.38 61.89 .53 .292 .04
2000 Northstar 00-N08-01-PHC-S N08 SEDIMENT DRY 45.00 1.16 .31 .33 581.93 536.93 42.56 479.60 .089 .34 14.40 4.20 14.00 .12 .43 2.41 .18 .42 .369 3.02 47.50 .37 .218 .05
2000 Northstar 00-N09-01-PHC-S N09 SEDIMENT DRY 20.00 1.17 .36 .32 278.93 258.93 21.07 230.57 .091 .78 11.75 1.90 4.10 .05 .20 1.16 .17 .43 .404 2.98 19.70 .48 .257 .00
2000 Northstar 00-N10-01-PHC-S N10 SEDIMENT DRY 83.00 1.07 .32 .35 580.01 497.01 42.61 440.40 .097 1.36 45.10 8.00 26.00 .19 .64 5.07 .13 .64 .393 2.54 83.53 .26 .275 .02
2000 Northstar 00-N11-01-PHC-S N11 SEDIMENT DRY 98.00 1.23 .28 .33 650.91 552.91 46.77 489.80 .095 1.41 57.50 8.10 20.00 .18 .67 5.56 .12 .55 .375 2.77 82.24 .30 .208 .03
2000 Northstar 00-N12-01-PHC-S N12 SEDIMENT DRY 150.00 1.33 .29 .32 1519.30 1369.30 121.20 1211.30 .100 1.60 89.80 14.00 24.00 .30 1.21 9.98 .12 .43 .379 3.21 150.38 .34 .167 .01
2000 Northstar 00-N13-AVG-PHC N13 SEDIMENT DRY 105.33 1.12 .31 .41 1053.30 947.97 83.57 839.00 .099 1.89 91.27 9.93 16.67 .22 .92 6.89 .13 .43 .359 3.36 98.63 .33 .159 .02
2000 Northstar 00-N14-01-PHC-S N14 SEDIMENT DRY 120.00 1.13 .32 .33 1068.80 948.80 87.70 832.70 .105 4.41 88.40 16.00 24.00 .24 1.23 11.90 .10 .43 .306 2.74 145.87 .28 .163 .03
2000 Northstar 00-N15-01-PHC-S N15 SEDIMENT DRY 2.60 1.16 .37 .36 29.43 26.83 2.19 23.82 .092 .00 2.20 .61 1.00 .01 .03 .38 .07 .44 .377 1.51 2.87 .33 .231 .00
2000 Northstar 00-N16-01-PHC-S N16 SEDIMENT DRY 67.00 .99 .27 .35 594.79 527.79 45.89 464.80 .099 .86 66.40 5.40 10.00 .14 .56 3.68 .15 .48 .359 3.10 63.37 .51 .273 .02
2000 Northstar 00-N17-01-PHC-S N17 SEDIMENT DRY 64.00 .96 .29 .34 631.02 567.02 51.62 498.70 .104 .97 72.00 5.70 11.00 .15 .56 3.83 .15 .48 .361 3.37 58.56 .57 .289 .02
2000 Northstar 00-N18-01-PHC-S N18 SEDIMENT DRY 78.00 1.15 .28 .42 873.49 795.49 66.59 707.60 .094 .50 60.50 6.00 12.00 .16 .65 4.16 .16 .47 .378 3.70 76.88 .33 .196 .01
2000 Northstar 00-N19-01-PHC-S N19 SEDIMENT DRY 56.00 1.09 .29 .31 621.97 565.97 47.67 502.20 .095 .83 63.30 5.20 10.00 .15 .54 3.47 .16 .42 .361 3.40 54.37 .44 .207 .02
2000 Northstar 00-N20-01-PHC-S N20 SEDIMENT DRY 84.00 1.28 .31 .30 717.08 633.08 54.44 560.60 .097 1.73 69.80 7.90 17.00 .17 .68 5.54 .12 .46 .371 2.92 79.15 .29 .189 .03
2000 Northstar 00-N21-01-PHC-S N21 SEDIMENT DRY 170.00 1.26 .29 .31 1675.30 1505.30 137.90 1324.30 .104 2.34 94.20 16.00 27.00 .36 1.50 11.64 .13 .43 .343 3.11 176.56 .38 .108 .02
2000 Northstar 00-N23-01-PHC-S N23 SEDIMENT DRY 66.00 .88 .24 .31 541.53 475.53 46.23 413.20 .112 1.80 98.60 5.90 10.00 .16 .56 4.38 .13 .38 .374 3.55 67.60 .66 .265 .05
2000 Liberty 00-L01-01-PHC-S L01 SEDIMENT DRY 75.00 .92 .28 .00 612.05 537.05 52.60 465.80 .113 1.01 66.10 5.80 12.00 .17 .63 3.89 .16 .43 .329 3.63 61.98 .46 .294 .03
2000 Liberty 00-L04-01-PHC-S L04 SEDIMENT DRY 48.00 .87 .26 .34 401.80 353.80 32.07 309.76 .104 .47 59.90 6.20 7.70 .11 .50 4.54 .11 .44 .331 2.49 51.11 .44 .261 .06
2000 Liberty 00-L06-01-PHC-S L06 SEDIMENT DRY 49.00 .84 .26 .34 403.75 354.75 29.96 313.22 .096 .90 94.30 5.90 11.00 .12 .44 3.76 .12 .38 .339 1.90 50.56 .43 .304 .08
2000 Liberty 00-L07-01-PHC-S L07 SEDIMENT DRY 23.00 .84 .26 .30 217.05 194.05 16.98 171.11 .099 1.48 35.80 2.20 6.90 .06 .22 1.30 .17 .41 .357 2.09 20.07 .42 .293 .10
2000 Liberty 00-L08-AVG-PHC L08 SEDIMENT DRY 28.67 1.48 .33 .37 277.08 248.41 18.63 221.92 .082 .24 30.87 4.00 12.00 .20 .52 2.24 .23 .63 .429 2.47 40.77 .68 .415 .08
2000 Liberty 00-L09-01-PHC-S L09 SEDIMENT DRY 10.00 .92 .28 .34 98.97 88.97 7.58 78.36 .097 .49 5.30 1.00 1.90 .03 .11 .60 .18 .44 .348 2.72 10.70 .39 .268 .06
2000 BSMP 00-3A-01-PHC-S 3A SEDIMENT DRY 37.00 .89 .23 .34 338.66 301.66 28.30 262.81 .108 .29 69.50 3.90 7.40 .11 .39 2.60 .15 .45 .333 2.89 35.83 .66 .302 .03
2000 BSMP 00-3B-01-PHC-S 3B SEDIMENT DRY 35.00 .86 .30 .30 322.83 287.83 27.10 251.25 .108 .58 73.30 3.50 6.40 .09 .35 2.30 .15 .46 .330 3.37 27.93 .62 .286 .04
2000 BSMP 00-4A-01-PHC-S 4A SEDIMENT DRY 33.00 .96 .26 .30 627.71 594.71 49.08 521.00 .094 .59 84.70 4.20 8.10 .16 .64 2.63 .24 .45 .372 3.31 31.98 .55 .243 .04
2000 BSMP 00-4B-01-PHC-S 4B SEDIMENT DRY 46.00 .97 .29 .31 423.77 377.77 35.03 330.22 .106 1.15 49.40 4.80 16.00 .12 .44 2.89 .15 .39 .328 2.76 54.80 .58 .289 .07
2000 BSMP 00-4C-01-PHC-S 4C SEDIMENT DRY 27.00 1.14 .30 .40 298.35 271.35 22.18 241.87 .092 .50 41.80 3.30 6.10 .09 .30 2.11 .14 .48 .378 2.14 22.76 .36 .286 .04
2000 BSMP 00-5(0)-01-PHC-S 5(0) SEDIMENT DRY 41.00 1.04 .30 .36 381.49 340.49 28.20 302.20 .093 .96 25.80 3.60 6.50 .07 .31 2.56 .12 .45 .337 2.13 25.25 .24 .239 .03
2000 BSMP 00-5(1)-01-PHC-S 5(1) SEDIMENT DRY 45.00 1.19 .28 .34 505.81 460.81 39.37 407.81 .097 .96 30.60 3.60 6.50 .10 .39 2.43 .16 .42 .354 3.10 35.81 .33 .164 .00
2000 BSMP 00-5(10)-01-PHC- 5(10) SEDIMENT DRY 24.00 1.19 .29 .31 271.56 247.56 20.40 219.85 .093 .91 29.30 2.30 4.70 .06 .23 1.49 .15 .42 .368 2.50 23.21 .32 .217 .00
2000 BSMP 00-5(5)-01-PHC-S 5(5) SEDIMENT DRY 41.00 1.21 .31 .34 436.94 395.94 32.95 351.21 .094 1.13 32.60 3.00 5.60 .09 .34 1.99 .17 .44 .366 3.12 30.65 .22 .167 .00
2000 BSMP 00-5B-01-PHC-S 5B SEDIMENT DRY 1.80 1.11 .33 .36 26.49 24.69 2.64 21.36 .123 .06 1.20 .91 5.90 .01 .03 .31 .11 .34 .298 1.57 7.77 1.00 .452 .13
2000 BSMP 00-5D-01-PHC-S 5D SEDIMENT DRY 81.00 .92 .34 .38 631.99 550.99 48.19 488.00 .099 1.96 53.90 12.00 17.00 .15 .77 8.56 .09 .43 .303 2.21 104.29 .23 .151 .06
2000 BSMP 00-5E-01-PHC-S 5E SEDIMENT DRY 25.00 .88 .39 .37 257.29 232.29 23.70 200.84 .118 .00 46.10 1.60 3.50 .06 .19 .99 .20 .46 .404 2.62 21.78 .72 .263 .02
2000 BSMP 00-5F-01-PHC-S 5F SEDIMENT DRY 45.00 1.06 .30 .37 423.36 378.36 31.85 335.79 .095 .51 49.00 4.70 7.80 .09 .44 3.06 .14 .44 .337 2.77 47.52 .19 .185 .02
2000 BSMP 00-5H-01-PHC-S 5H SEDIMENT DRY 18.00 .83 .29 .38 182.75 164.75 13.88 145.97 .095 .40 25.20 2.60 4.10 .05 .20 1.69 .12 .48 .347 2.32 29.49 .52 .289 .03
2000 Rivers 00-COL-01-PHC-S COL-S SEDIMENT DRY 18.00 .80 .31 .47 143.47 125.47 17.84 103.79 .172 .42 2.40 1.70 4.30 .04 .16 1.06 .16 .49 .265 3.31 26.59 .29 .193 .00
2000 Rivers 00-COL-02-PHC-S COL-S SEDIMENT DRY 200.00 1.22 .20 .33 2024.30 1824.30 178.90 1609.40 .111 1.76 39.00 15.00 25.00 .44 1.17 10.13 .12 .29 .345 4.07 282.19 .29 .038 .00
2000 Rivers 00-KUP-01-PHC-S KUP-S SEDIMENT DRY .74 .55 .46 .63 8.62 7.88 1.33 6.22 .213 7.39 .55 .55 .00 .03 .32 .09 .00 .247 2.60 2.19 .40 .333 .00
2000 Rivers 00-SAG-01-PHC-S SAG-S SEDIMENT DRY 39.00 .58 .50 .52 253.60 214.60 21.46 186.94 .115 2.79 2.80 6.50 .06 .29 1.68 .17 .46 .342 4.62 29.73 .13 .267 .02
2001 Rivers 01-SAG02-01- SAG-S SEDIMENT DRY 45.00 .67 .44 .53 332.86 287.86 27.06 252.84 .107 7.20 15.00 .10 .78 4.50 .17 .42 .236 5.30 47.32 .11 .254 .00
2002 Northstar 02-5A-01-PHC-S 5A SEDIMENT DRY 83.00 1.10 .35 .36 808.07 725.07 67.60 634.40 .107 .97 92.15 6.90 14.00 .19 .76 4.37 .17 .44 .434 4.27 77.06 .46 .271 .00
2002 Northstar 02-N01-01-PHC-S N01 SEDIMENT DRY 5.20 .89 .32 .36 62.31 57.11 6.21 48.92 .127 .30 3.45 1.70 1.70 .02 .08 1.17 .07 .43 .373 1.24 6.45 .70 .316 .28
2002 Northstar 02-N02-01-PHC-S N02 SEDIMENT DRY 48.00 .96 .33 .39 418.45 370.45 38.46 318.90 .121 .83 65.04 4.60 8.20 .13 .51 3.02 .17 .44 .374 2.33 49.35 .55 .256 .00
2002 Northstar 02-N03-AVG-PHC N03 SEDIMENT DRY 65.00 .91 .33 .40 601.86 536.86 55.37 463.09 .120 .90 82.17 6.23 11.20 .18 .70 3.75 .19 .46 .395 4.03 62.68 .55 .264 .34
2002 Northstar 02-N04-01-PHC-S N04 SEDIMENT DRY 64.00 1.16 .32 .37 644.40 580.40 52.80 509.96 .104 .58 65.98 5.40 9.30 .15 .63 3.55 .18 .46 .407 2.74 63.45 .42 .273 .00
2002 Northstar 02-N05-01-PHC-S N05 SEDIMENT DRY 93.00 1.17 .33 .37 943.06 850.06 77.60 745.36 .104 .90 87.18 7.40 14.00 .21 .86 4.80 .18 .44 .397 4.77 90.30 .45 .241 .00
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2002 Northstar 02-N06-01-PHC-S N06 SEDIMENT DRY 43.00 1.14 .38 .38 514.82 471.82 42.35 415.59 .102 .73 62.09 3.80 8.10 .13 .49 2.51 .19 .45 .395 4.26 50.37 .45 .289 .00
2002 Northstar 02-N07-01-PHC-S N07 SEDIMENT DRY 27.00 .86 .33 .42 277.81 250.81 25.29 217.36 .116 1.04 32.61 2.90 6.20 .08 .32 1.71 .19 .41 .367 2.58 25.55 .41 .249 .00
2002 Northstar 02-N08-01-PHC-S N08 SEDIMENT DRY 51.00 .93 .32 .37 498.21 447.21 45.16 387.03 .117 .84 75.16 5.40 10.00 .15 .60 3.16 .19 .45 .399 4.56 53.76 .46 .451 .00
2002 Northstar 02-N09-01-PHC-S N09 SEDIMENT DRY 32.00 .91 .34 .38 313.68 281.68 28.03 243.87 .115 .78 60.21 3.30 6.00 .10 .36 2.07 .17 .45 .386 3.20 31.53 .56 .263 .00
2002 Northstar 02-N10-01-PHC-S N10 SEDIMENT DRY 59.00 .92 .34 .38 529.49 470.49 46.39 408.34 .114 .84 67.84 6.10 11.00 .17 .65 3.82 .17 .41 .373 2.68 55.39 .38 .239 .00
2002 Northstar 02-N11-01-PHC-S N11 SEDIMENT DRY 110.00 .87 .33 .34 337.10 227.10 24.70 195.00 .127 .45 47.13 4.00 6.60 .07 .26 2.66 .10 .46 .414 6.86 32.04 .29 .455 .00
2002 Northstar 02-N12-01-PHC-S N12 SEDIMENT DRY 59.00 .87 .39 .40 514.96 455.96 43.22 400.10 .108 1.00 80.51 7.90 13.00 .15 .63 4.94 .13 .52 .403 5.92 51.41 .32 .294 .00
2002 Northstar 02-N13-01-PHC-S N13 SEDIMENT DRY 110.00 .94 .37 .38 830.97 720.97 73.40 625.68 .117 1.81 90.99 14.00 22.00 .21 1.16 10.26 .11 .42 .322 3.01 112.12 .25 .234 .00
2002 Northstar 02-N14-01-PHC-S N14 SEDIMENT DRY 110.00 1.07 .37 .40 849.95 739.95 73.50 643.29 .114 1.43 81.15 14.00 22.00 .22 1.18 9.82 .12 .44 .364 2.64 105.16 .26 .246 .00
2002 Northstar 02-N15-01-PHC-S N15 SEDIMENT DRY 20.00 1.21 .35 .36 199.33 179.33 17.20 156.62 .110 .19 4.30 2.40 3.70 .05 .21 1.67 .13 .45 .432 2.74 22.18 .32 .193 .00
2002 Northstar 02-N16-01-PHC-S N16 SEDIMENT DRY 78.00 1.11 .39 .46 895.56 817.56 65.68 727.38 .090 .89 89.44 7.00 13.00 .21 .77 4.22 .18 .47 .398 4.39 88.04 .52 .280 1.00
2002 Northstar 02-N17-01-PHC-S N17 SEDIMENT DRY 76.00 .88 .33 .38 620.92 544.92 56.78 469.06 .121 .85 82.90 6.40 11.00 .17 .69 3.87 .18 .45 .395 4.58 70.44 .47 .279 .00
2002 Northstar 02-N18-01-PHC-S N18 SEDIMENT DRY 41.00 1.04 .36 .43 413.51 372.51 34.03 327.52 .104 .98 51.47 4.00 7.60 .10 .38 2.45 .16 .44 .402 5.17 51.24 .27 .286 .00
2002 Northstar 02-N19-01-PHC-S N19 SEDIMENT DRY 42.00 1.15 .36 .37 513.50 471.50 38.30 419.67 .091 1.15 50.54 5.30 10.00 .14 .57 3.25 .17 .40 .386 4.33 52.13 .36 .286 .00
2002 Northstar 02-N20-01-PHC-S N20 SEDIMENT DRY 6.60 1.00 .36 .46 61.42 54.82 5.42 47.63 .114 .09 8.82 1.20 3.20 .02 .09 .71 .13 .52 .401 3.59 5.71 .29 .268 .00
2002 Northstar 02-N21-01-PHC-S N21 SEDIMENT DRY 71.00 1.03 .40 .41 646.52 575.52 49.45 509.50 .097 1.03 86.74 8.20 14.00 .17 .74 5.28 .14 .42 .375 5.89 64.45 .26 .328 .00
2002 Northstar 02-N23-01-PHC-S N23 SEDIMENT DRY 56.00 .88 .32 .38 419.67 363.67 37.92 311.74 .122 .91 89.34 5.10 9.60 .14 .48 2.98 .16 .50 .402 5.35 50.90 .49 .267 .00
2002 Liberty 02-L01-01-PHC-S L01 SEDIMENT DRY 17.00 .88 .36 .45 150.72 133.72 13.24 116.22 .114 .59 10.71 1.00 2.90 .02 .10 .50 .19 .64 .442 2.70 15.17 .39 .331 .00
2002 Liberty 02-L04-01-PHC-S L04 SEDIMENT DRY 46.00 .92 .39 .43 404.88 358.88 32.85 314.73 .104 .71 52.56 4.40 7.10 .09 .41 3.09 .13 .46 .350 2.57 34.50 .34 .303 .00
2002 Liberty 02-L06-01-PHC-S L06 SEDIMENT DRY 41.00 .86 .33 .36 419.25 378.25 36.78 329.49 .112 1.17 58.41 3.40 6.50 .09 .36 2.13 .17 .49 .396 4.31 32.32 .49 .313 .04
2002 Liberty 02-L07-01-PHC-S L07 SEDIMENT DRY 37.00 .85 .31 .36 340.67 303.67 27.92 266.16 .105 .88 48.77 3.00 5.90 .08 .35 1.98 .18 .45 .452 2.35 28.34 .44 .314 .04
2002 Liberty 02-L08-02-PHC-S L08 SEDIMENT DRY 32.00 1.21 .34 .39 337.34 305.34 25.04 271.11 .092 .67 48.50 3.30 10.00 .14 .41 1.89 .22 .59 .466 2.27 51.78 .58 .373 .06
2002 Liberty 02-L09-01-PHC-S L09 SEDIMENT DRY 8.40 .76 .30 .39 84.48 76.08 8.04 65.48 .123 .18 9.74 1.50 3.40 .03 .22 .84 .26 .47 .419 2.62 11.25 .31 .324 .05
2002 BSMP 02-3A-01-PHC-S 3A SEDIMENT DRY 38.00 .92 .29 .37 371.83 333.83 33.68 288.10 .117 .86 75.41 3.80 7.10 .11 .40 2.47 .16 .48 .346 2.63 34.68 .73 .324 .03
2002 BSMP 02-3B-01-PHC-S 3B SEDIMENT DRY 40.00 .89 .30 .34 390.89 350.89 35.18 302.71 .116 .74 84.51 4.10 8.00 .11 .41 2.61 .16 .50 .385 2.87 36.88 .76 .297 .05
2002 BSMP 02-4A-01-PHC-S 4A SEDIMENT DRY 26.00 .81 .29 .32 496.67 470.67 45.01 405.63 .111 .54 89.98 4.50 7.80 .18 .71 2.84 .25 .39 .467 3.13 28.51 .78 .269 .00
2002 BSMP 02-4B-01-PHC-S 4B SEDIMENT DRY 8.80 .70 .36 .42 82.64 73.84 7.52 63.61 .118 .77 10.48 1.20 1.80 .03 .14 .69 .20 .46 1.000 2.22 7.64 .45 .275 .00
2002 BSMP 02-4C-01-PHC-S 4C SEDIMENT DRY 1.10 .68 .34 .64 12.07 10.97 1.25 9.30 .135 .30 .78 .44 .44 .00 .05 .18 .26 .67 3.607 1.65 1.52 .94 .397 .00
2002 BSMP 02-5(0)-01-PHC-S 5(0) SEDIMENT DRY 22.00 .71 .37 .45 168.43 146.43 14.31 127.32 .112 .62 18.46 2.60 4.00 .06 .26 1.66 .16 .41 .689 2.50 15.10 .34 .227 .00
2002 BSMP 02-5(1)-01-PHC-S 5(1) SEDIMENT DRY 2.20 .79 .34 .63 22.03 19.83 2.11 17.00 .124 .14 2.97 .50 .50 .01 .03 .25 .14 .43 .408 1.95 2.58 .35 .270 .00
2002 BSMP 02-5(10)-01-PHC- 5(10) SEDIMENT DRY 11.00 .80 .33 .45 110.93 99.93 9.80 86.70 .113 .58 21.09 1.30 2.10 .04 .15 .76 .19 .45 .412 2.60 11.49 .38 .258 .00
2002 BSMP 02-5(5) -01-PHC-S 5(5) SEDIMENT DRY 35.00 .81 .34 .45 304.34 269.34 27.06 233.03 .116 .58 40.83 3.10 5.30 .09 .37 2.02 .18 .43 .374 2.60 29.74 .39 .234 .00
2002 BSMP 02-5B-01-PHC-S 5B SEDIMENT DRY 5.00 1.08 .35 .36 67.96 62.96 6.49 54.25 .120 .41 4.30 .88 3.50 .02 .09 .44 .20 .42 .383 2.60 6.36 .72 .328 .00
2002 BSMP 02-5D-AVG-PHC- 5D SEDIMENT DRY 31.00 .91 .42 .48 274.62 243.62 22.38 213.56 .105 .96 70.29 3.67 6.17 .08 .38 2.32 .17 .43 .441 2.37 38.52 .20 .279 .00
2002 BSMP 02-5E-01-PHC-S 5E SEDIMENT DRY 3.40 .99 .36 .44 46.14 42.74 4.90 36.29 .135 .08 3.72 .85 3.80 .02 .06 .45 .13 .46 .438 1.58 5.12 .74 .308 .00
2002 BSMP 02-5F-01-PHC-S 5F SEDIMENT DRY 48.00 .92 .40 .39 369.15 321.15 32.08 278.79 .115 1.26 70.95 5.00 8.30 .10 .45 3.42 .13 .44 .433 2.66 49.12 .25 .476 .00
2002 BSMP 02-5H-01-PHC-S 5H SEDIMENT DRY 17.00 .75 .36 .46 157.97 140.97 14.17 121.79 .116 .91 22.51 2.00 3.50 .05 .22 1.18 .19 .44 .547 2.68 16.49 .33 .246 .05
2002 Rivers 02-CAN-01-PHC- CAN-S SEDIMENT DRY 19.00 1.10 .21 .23 491.73 472.73 29.48 429.69 .069 1.83 6.20 9.10 .16 .72 4.59 .16 .40 .342 5.65 23.31 .85 .395 .08
2002 Rivers 02-CAN-02-PHC- CAN-S SEDIMENT DRY 4.50 .90 .18 .24 195.16 190.66 14.75 169.85 .087 16.00 19.00 .09 .55 13.46 .04 .41 .464 9.38 18.50 .52 .234 .23
2002 Rivers 02-CAN-03-PHC- CAN- WATER/SED WET .00 1.56 223.90 223.90 15.10 195.70 .077 1900.00 2900.00 .80 6.84 297.24 .02 .000 15.04 .00
2002 Rivers 02-COL-01-PHC-S COL-S SEDIMENT DRY 62.00 1.14 .36 .28 695.47 633.47 63.40 552.67 .115 7.20 11.00 .15 .75 5.20 .14 .50 .208 3.98 73.11 .38 .316 .00
2002 Rivers 02-KUP-01-PHC-S KUP-S SEDIMENT DRY 25.00 .64 .38 .27 89.35 64.35 11.78 50.26 .234 7.40 17.00 .05 .35 4.17 .08 .46 .732 6.21 88.98 .19 .477 .00
2002 Rivers 02-KUP-02-PHC-S KUP-S SEDIMENT DRY 49.00 .79 .35 .29 161.15 112.15 19.00 89.58 .212 15.00 22.00 .19 1.02 9.57 .11 .47 .287 2.33 144.05 .11 .295 .00
2002 Rivers 02-SAG-01-PHC-S SAG-S SEDIMENT DRY 100.00 .78 .57 .55 669.18 569.18 55.26 498.19 .111 9.50 18.00 .19 1.00 5.95 .17 .33 .286 4.41 64.75 .13 .292 .00
1999 Northstar 99-N11-01-PHC- N11-T TISSUE WET .51 .25 .50 .75 15.23 14.72 3.07 10.76 .286 3.16 3.16 1.15 .18 1.35 .14 .00 .073 1.16
1999 Northstar 99-N12-01-PHC- N12-T TISSUE WET .27 1.09 .49 .43 15.15 14.88 1.38 12.88 .107 2.03 2.03 1.16 .11 .49 .23 .00 .117 1.27 26.41 4.57 .00
1999 Liberty 99-L04-01-PHC- L04-T TISSUE WET .48 .49 .50 .00 80.40 79.92 16.09 57.59 .279 8.74 8.74 2.19 .39 2.10 .19 .00 .045 1.37
1999 Liberty 99-L08-01-PHC- L08-T TISSUE WET .87 .66 .48 .00 15.00 14.13 .85 12.43 .068 1.11 1.11 .01 .03 .62 .05 .00 .346 1.20 69.15 8.48 .00
1999 Liberty 99-L09-01-PHC- L09-T TISSUE WET 1.02 .63 .00 .00 19.58 18.56 3.88 13.40 .290 9.55 9.55 .05 .07 6.63 .01 .00 .459 1.05
1999 BSMP 99-3A-01-PHC-AS 3A-T TISSUE WET .67 1.04 .00 13.27 12.61 1.98 9.77 .202 1.02 1.02 .03 .03 .49 .06 .00 .330 1.23 120.97 7.36 6.897 .48
1999 BSMP 99-5B-01-PHC-T- 5B-T TISSUE WET .00 1.30 .46 18.72 18.72 2.74 15.27 .179 17.89 17.89 16.83 .11 .69 .16 .00 .091 1.20
1999 BSMP 99-5F-01-PHC-CY 5F-T TISSUE WET 2.01 .76 .41 .52 35.53 33.52 4.17 28.24 .148 1.35 1.35 .04 .04 .53 .08 .00 .403 1.34 24.22 1.97 .00
1999 BSMP 99-5H-01-PHC-AS 5H-T TISSUE WET .75 .72 .41 .00 16.84 16.09 2.43 12.88 .189 1.22 1.22 .01 .01 .54 .02 .00 .593 1.19
2000 Northstar 00-N03-01-PHC- N03-T TISSUE WET .00 .89 .36 .00 23.04 23.04 1.63 20.13 .081 6.90 12.00 2.20 .26 2.62 .10 .00 .056 1.10 8.09 .91 .532 1.67
2000 Northstar 00-N12-01-PHC-T N12-T TISSUE WET .00 2.50 .51 .63 16.09 16.09 .81 14.76 .055 20.00 26.00 14.02 .25 .78 .32 .00 .033 1.24 3.24 .75 .594 1.15
2000 Northstar 00-N13-01-PHC-T N13-T TISSUE WET .00 1.44 .51 .51 13.69 13.69 .84 12.51 .067 10.00 14.00 9.04 .09 .54 .17 .00 .075 1.29 4.14 .84 .550 .92
2000 Northstar 00-N18-01-PHC- N18-T TISSUE WET .00 1.85 .44 .64 12.00 12.00 .74 10.85 .068 13.00 15.00 14.02 .13 .61 .21 .00 .032 1.14 2.78 .86 .548 1.28
2000 Liberty 00-L08-01-PHC-T- L08-T TISSUE WET .00 .96 .00 .00 13.33 13.33 1.51 11.42 .132 3.00 .00 .01 .02 .62 .03 .00 .330 1.13 2.69 1.05 .466 1.26
2000 Liberty 00-L09-01-PHC-T- L09-T TISSUE WET .00 1.08 .41 .35 15.83 15.83 1.49 14.04 .106 1.60 .00 .02 .02 .61 .03 .00 .290 1.11 2.49 .66 .556 1.44
2000 BSMP 00-3A-01-PHC-T- 3A-T TISSUE WET .00 .72 .45 .00 7.43 7.43 .49 6.66 .074 1.30 1.60 .01 .01 .58 .03 .00 .365 1.10 2.02 1.00 .473 1.94
2000 BSMP 00-4A-01-PHC-T- 4A-T TISSUE WET .00 1.43 .44 .00 18.01 18.01 .97 16.33 .059 32.00 .00 22.01 .27 .91 .30 .00 .041 1.16 2.42 .73 .604 1.62
2000 BSMP 00-5(0)-01-PHC-T- 5(0)-T TISSUE WET .00 2.90 .43 .39 19.92 19.92 1.44 17.82 .081 30.00 .00 23.02 .28 1.00 .28 .00 .028 1.12 2.04 .67 .486 1.50
2000 BSMP 00-5F-01-PHC-T- 5F-T TISSUE WET .00 .65 .55 1.07 38.87 38.87 2.44 35.97 .068 1.50 4.40 .03 .04 .52 .08 .00 .282 1.30 3.65 .56 .345 1.18
2000 BSMP 00-5H-01-PHC-T- 5H-T TISSUE WET .00 .92 .34 .42 14.46 14.46 1.28 12.88 .099 1.90 .00 .01 .02 .94 .03 .00 .306 1.11 3.98 1.04 .625 .64
2002 Northstar 02-N03-01-PHC-T N03-T TISSUE WET .81 1.47 .34 .54 12.66 11.85 .97 10.37 .094 22.00 22.00 25.01 .12 1.53 .08 .00 .083 .99 3.20 1.13 .556 .00
2002 Northstar 02-N04-01-PHC-T N04-T TISSUE WET .61 1.45 .37 .39 13.96 13.35 1.60 11.27 .142 18.00 18.00 24.01 .10 .79 .13 .00 .070 1.05 2.25 .86 .407 .00
2002 Northstar 02-N12-01-PHC-T N12-T TISSUE WET .28 3.55 .26 10.88 10.60 .53 9.69 .054 4.90 4.90 4.01 .03 .64 .04 .00 .222 1.07 1.48 .71 .438 .00
2002 Northstar 02-N13-01-PHC-T N13-T TISSUE WET .87 .57 .30 .32 35.15 34.28 5.71 24.92 .229 9.30 9.30 8.32 .11 .95 .12 .00 .051 1.13 2.41 .50 .429 .00
2002 Northstar 02-N18-01-PHC-T N18-T TISSUE WET .38 .85 .37 .56 13.96 13.58 1.05 11.79 .089 15.00 17.00 11.01 .04 3.54 .01 .00 .306 1.01 1.61 .81 .447 .00
2002 Liberty 02-L08-01-PHC-T- L08-T TISSUE WET .00 .74 .41 .50 10.11 10.11 1.23 8.25 .149 2.50 2.50 .01 .04 1.10 .04 .00 .197 1.01 1.24 .76 .000 .00
2002 Liberty 02-L09-01-PHC-T- L09-T TISSUE WET .51 .71 .32 .43 9.65 9.14 1.01 7.67 .131 2.60 2.60 .02 .02 1.52 .02 .00 .283 1.02 1.06 1.10 .504 .00
2002 BSMP 02-3A-01-PHC-T- 3A-T TISSUE WET .56 .67 .20 .36 11.96 11.40 1.10 9.80 .112 2.70 2.70 .02 .05 1.50 .04 .00 .245 .97 1.07 1.08 .473 .00
2002 BSMP 02-4A-01-PHC-T- 4A-T TISSUE WET .60 2.32 .39 .77 30.73 30.13 2.25 26.70 .084 52.00 52.00 73.02 .33 1.91 .17 .00 .075 1.04 2.31 .94 .450 .00
2002 BSMP 02-4A-02-PHC-T- 4A-T TISSUE WET .96 1.44 .44 .60 17.58 16.62 1.24 14.53 .085 20.00 20.00 24.01 .14 .83 .16 .00 .053 1.10 2.07 .75 .310 .00
2002 BSMP 02-5(0)-01-PHC-T- 5(0)-T TISSUE WET .57 2.52 .30 .71 16.73 16.16 .75 14.69 .051 38.00 38.00 50.02 .18 1.37 .13 .00 .044 1.04 1.97 .57 .407 .00
2002 BSMP 02-5F-01-PHC-T- 5F-T TISSUE WET 3.90 .80 .36 .33 35.43 31.53 3.82 27.08 .141 2.40 3.20 .02 .06 1.55 .04 .00 .417 1.13 3.13 .47 .375 .00
2002 BSMP 02-5H-01-PHC-T- 5H-T TISSUE WET .86 .73 .29 .36 14.00 13.14 1.44 11.20 .128 3.10 3.10 .02 .07 1.92 .03 .00 .343 1.02 2.02 .80 .487 .00
1999 Rivers 99-C0L-01-PHC-P COL-P PEAT DRY 150.00 1.21 .33 .33 1913.10 1763.10 171.70 1541.20 .111 13.00 22.00 32.00 .39 1.70 18.64 .09 .42 .368 5.99 180.27 .50 .167 .00
1999 Rivers 99-KUP-01-PHC-P KUP-P PEAT DRY 25.00 .82 .43 .35 112.46 87.46 13.33 71.06 .188 27.40 18.00 21.00 .04 .39 16.64 .02 .45 .288 6.92 60.94 .13 .021 .00
2000 Rivers 00-KUP-02-PHC-S KUP-S PEAT DRY 28.00 .64 .39 .52 104.33 76.33 12.42 61.09 .203 2.35 16.00 18.00 .04 .64 13.65 .05 .30 .130 6.22 50.80 .12 .076 .02
2002 Rivers 02-COL-01-PHC-P COL-P PEAT DRY 39.00 1.00 .32 .32 364.47 325.47 38.06 277.43 .137 47.00 50.00 .13 1.13 34.13 .03 .54 .209 .56 108.42 .43 .000 .00
2002 Rivers 02-KUP-01-PHC-P KUP-P PEAT DRY 35.00 1.00 .44 .38 144.70 109.70 16.42 88.86 .185 64.00 71.00 .14 2.82 44.93 .06 1.09 .164 5.70 92.27 .13 .105 .11
2002 Rivers 02-KUP-02-PHC-P KUP-P PEAT DRY 140.00 .82 .42 .34 454.57 314.57 51.06 253.94 .201 45.00 72.00 .27 1.91 28.71 .07 1.03 .225 1.80 389.60 .14 .254 .00
2002 Rivers 02-SAG-01-PHC-P SAG-P PEAT DRY 20.00 .58 .56 .63 165.14 145.14 15.62 124.53 .125 37.00 41.00 .07 .72 25.48 .03 .32 .357 14.21 37.84 .14 .000 .16
1999 North Slope NORTH SLOPE NSC OIL OIL .00 3.37 .86 1.05 14866.43 14866.43 69.68 14577.00 .005 165.00 545.00 6.93 35.18 50.84 .69 .66 .470 .96
2001 Kuparic Well KUPARIC WELL KUP- OIL OIL .00 2.90 1.18 1.66 12650.60 12650.60 54.10 12460.00 .004 600.00 1.24 .393 .00
2002 Northstar Oil 02-NOR-01-PHC- NOR OIL OIL .00 3.29 .28 .30 13666.80 13666.80 85.80 13238.00 .006 230.00 500.00 13.80 74.30 96.86 .77 .63 .517 .90 315.60 1.46 .680 .00
2002 Northstar 02-NM3-02-PHC- FB SPMD NA .00 30.65 .00 .00 1604.10 1604.10 15.00 1560.10 .010 920.00 1600.00 1.80 168.50 258.20 .65 1.38 .388 1.08 447.10 1.24 .623 .05
2002 Northstar 02-NM1-01-PHC- NM SPMD NA 4.60 2.95 .32 .00 1006.13 1001.53 58.33 930.20 .063 820.00 1600.00 2.45 151.90 217.00 .70 1.61 .395 1.11 468.90 1.17 .561 .04
2002 Northstar 02-NM2-01-PHC- NM SPMD NA 6.10 2.73 .31 .00 1085.00 1078.90 50.70 954.30 .053 820.00 1400.00 2.87 140.80 252.90 .56 1.00 .517 .94 486.20 1.26 .586 .05
2002 Northstar 02-NM3-01-PHC- NM SPMD NA 4.90 2.53 .38 .00 948.70 943.80 56.30 873.30 .064 1000.00 1800.00 2.32 176.30 285.90 .62 1.03 .414 1.06 455.70 1.18 .600 .04
2002 Reference 02-3M1-01-PHC-T 3M SPMD NA 1.90 2.53 .38 .00 942.20 940.30 36.20 865.90 .042 1400.00 2000.00 2.44 218.30 294.50 .74 1.03 .402 1.84 448.50 1.18 .611 .04
2002 Reference 02-3M2-01-PHC-T 3M SPMD NA 2.50 2.78 .31 .00 1084.10 1081.60 38.00 945.60 .040 860.00 1500.00 2.20 155.80 244.30 .64 1.00 .395 1.04 475.60 1.24 .621 .05
2002 Reference 02-3M3-01-PHC-T 3M SPMD NA 1.90 2.61 .36 .00 977.30 975.40 40.20 893.00 .045 1000.00 1800.00 2.28 181.90 260.90 .70 1.29 .393 1.10 478.70 1.24 .607 .05
2002 Northstar 02-NM1-01-PHC- NM TISSUE WET .00 .91 .00 .00 17.14 17.14 .95 13.18 .072 2.90 2.90 .03 .09 1.82 .05 .14 .222 1.02 1.53 .65 .403 .00
2002 Northstar 02-NM2-01-PHC- NM TISSUE WET 1.20 .88 .00 .00 17.35 16.15 1.23 14.06 .087 2.90 2.90 .04 .11 1.81 .06 .13 .241 .98 1.70 .83 .517 .00
2002 Northstar 02-NM3-01-PHC- NM TISSUE WET 1.20 1.17 .36 .47 15.18 13.98 1.17 12.14 .097 2.30 2.30 .04 .10 1.46 .07 .14 .222 1.09 1.33 .71 .350 .00
2002 Reference 02-3M1-01-PHC-T 3M TISSUE WET .92 .83 .44 .58 13.29 12.37 .78 10.96 .071 2.50 2.50 .08 .09 1.57 .06 .05 .229 1.00 1.35 .92 .406 .00
2002 Reference 02-3M2-01-PHC-T 3M TISSUE WET .99 1.16 .42 .68 14.52 13.53 .76 12.06 .063 2.70 2.70 .07 .10 1.74 .06 .06 .222 1.00 1.34 .61 .406 .00
2002 Reference 02-3M3-01-PHC-T 3M TISSUE WET 1.10 .97 .40 .61 11.89 10.79 .68 9.38 .072 2.80 2.80 .06 .10 1.80 .06 .06 .220 .98 1.68 .67 .478 .00
2002 Reference 02-PM1-01-PHC-T PM TISSUE WET .00 .92 .30 .00 7.83 7.83 .39 6.72 .058 3.80 3.80 .04 .13 2.60 .05 .00 .149 .98 1.03 1.13 .530 .00



Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - PAH Results - Sediment

Field ID 00-N06-01-PHC-S 00-N18-01-PHC-S 00-N23-01-PHC-S 00-COL-02-PHC-S 00-KUP-01-PHC-S 00-KUP-02-PHC-S 00-N00-01-PHC-S 00-N13-02-PHC-S 00-N13-01-PHC-S 00-N19-01-PHC-S 00-N10-01-PHC-S 00-N03-01-PHC-S 00-N07-01-PHC-S 00-N16-01-PHC-S 00-N02-01-PHC-S 00-N01-01-PHC-S 00-N17-01-PHC-S 00-5D-01-PHC-S
Lab ID 20A3468 F2 20A3469 F2 20A3473 F2 20A3474 F2 20A3475 F2 20A3476 F2 20A3482 F2 20A3484 F2 20A3485 F2 20A3486 F2 20A3488 F2 20A3489 F2 20A3490 F2 20A3491 F2 20A3492 F2 20A3493 F2 20A3494 F2 20A3496 F2
Sample Type N N N N N N N N N N N N N N N N N N
Matrix SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT PEAT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
Sample Size 19.64 g 16.79 g 17.05 g 21.16 g 23.02 g 20.9 g 21.1 g 15.88 g 16.46 g 18.62 g 19.31 g 16.02 g 16.37 g 18.17 g 19.09 g 23.3 g 17.86 g 16.66
Weight Basis DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY
Associated Blank DH-S-55PB PCA DH-S-55PB PCA DH-S-55PB PCA DH-S-55PB PCA DH-S-55PB PCA DH-S-55PB PCA DH-S-55PB PCA DH-S-55PB PCA DH-S-55PB PCA DH-S-55PB PCA DH-S-55PB PCA DH-S-55PB PCA DH-S-55PB PCA DH-S-55PB PCA DH-S-55PB PCA DH-S-55PB PCA DH-S-55PB PCA DH-S-55PB PCA
Field Date 08/17/00 08/17/00 08/23/00 08/24/00 08/24/00 08/24/00 08/26/00 08/19/00 08/19/00 08/17/00 08/17/00 08/17/00 08/17/00 08/17/00 08/17/00 08/17/00 08/17/00 08/22/00
Extract Date 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01
Analysis Date 03/06/01 03/06/01 03/06/01 03/06/01 03/14/01 03/06/01 03/14/01 03/06/01 03/06/01 03/06/01 03/06/01 03/06/01 03/06/01 03/06/01 03/06/01 03/06/01 03/07/01 03/07/01
Date Received 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00
Percent Solids 63.8 55.6 56.5 68.8 75.6 66.2 66.1 51.4 53.7 61 62 51.4 54.2 59.6 62.4 75.4 57.3 54.2
Percent Lipids NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Min Reporting Limit 0.64 0.74 0.73 0.59 0.54 0.6 0.59 0.79 0.76 0.67 0.65 0.78 0.76 0.69 0.65 0.54 0.7 0.75
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

Polynuclear Aromatic Hydrocarbons
Naphthalene 12 20 9 81 0.46 JB 2 B 11 28 22 14 11 12 11 12 7.4 2.1 B 12 12
C1-Naphthalenes 25 44 17 100 0.31 JB 2.4 B 20 54 46 30 22 22 21 25 16 4.9 B 23 23
C2-Naphthalenes 42 74 35 180 0.36 JB 4.2 B 43 100 81 51 48 44 40 45 30 6.8 B 47 44
C3-Naphthalenes 39 70 39 200 0.26 JB 3.2 B 46 78 77 49 42 49 37 42 29 4.6 47 46
C4-Naphthalenes 20 38 21 100 ND 2.2 34 48 41 26 23 26 21 22 15 2.9 25 25
Acenaphthylene ND ND ND ND 0.025 JB 0.042 JB ND ND ND ND ND ND ND ND ND 0.036 JB ND
Acenaphthene 0.88 1.5 1.2 1.9 0.034 JB 0.16 JB 1.4 2.3 1.8 1.1 1 1.1 1.1 1.3 0.72 0.15 JB 1.3 1.1
Biphenyl 5.5 9.3 6.2 14 0.16 J 0.82 6.3 13 10 7 5.9 6.1 6.6 7.1 4.4 0.98 6.7 6.2
Fluorene 4.9 8.8 5.6 8.7 0.093 JB 0.44 J 6.6 12 10 6.5 5.2 6.7 5.2 6 3.7 0.83 6.8 5
C1-Fluorenes 8.9 18 9.8 16 0.13 JB 0.81 13 23 19 12 10 14 8.8 11 6.7 1.5 12 9.1
C2-Fluorenes 12 24 12 26 0.15 JB 2.4 17 30 24 16 14 17 12 13 8.1 2.1 17 12
C3-Fluorenes 11 22 13 30 0.2 J 1.4 17 31 26 16 13 17 12 13 8.3 1.8 16 13
Anthracene ND ND ND 3 ND ND ND ND ND ND ND ND ND ND ND ND ND
Phenanthrene 21 37 24 82 0.66 B 3.9 27 53 42 26 23 26 25 26 17 3.6 28 27
C1-Phenanthrenes/anthracenes 33 59 38 120 0.53 JB 5.1 46 84 66 42 36 43 38 41 26 5.5 44 43
C2-Phenanthrenes/anthracenes 28 54 36 110 0.54 B 4.9 43 75 60 38 34 41 35 37 24 5.4 41 41
C3-Phenanthrenes/anthracenes 14 26 21 48 0.35 JB 2.5 27 35 32 26 22 25 22 23 15 3.2 24 26
C4-Phenanthrenes/anthracenes 20 37 18 180 0.44 J 5.6 23 55 42 24 22 22 19 21 13 3.2 23 26
Dibenzothiophene 3.3 5.6 3.6 6.8 0.12 JB 0.54 J 4.3 7.9 6.1 4 3.7 4.2 3.7 4 2.8 0.58 4.4 3.7
C1-Dibenzothiophenes 9.6 15 10 21 0.17 JB 1.2 12 21 17 11 10 12 10 7.4 8.1 1.1 12 12
C2-Dibenzothiophenes 9.4 15 8.8 22 0.25 JB 1.9 11 24 19 11 11 12 9.8 10 7.4 1.6 12 14
C3-Dibenzothiophenes 7.9 11 6.5 16 0.22 JB 1.3 8.4 17 14 8.1 7.8 8.1 7.6 8 5.2 1.2 8.1 10
Fluoranthene 4 8.1 4.8 31 0.18 JB 1.4 6.4 13 9.3 5.8 4.8 5.5 4.5 5.2 3.5 0.77 5.9 6.4
Pyrene 6.1 11 7.5 28 0.19 JB 1.6 9 16 12 7.6 7.3 8.2 7.6 8 5.2 1 8.3 7.7
C1-Fluoranthenes/pyrenes 17 30 17 72 0.23 JB 3 21 46 34 20 19 20 18 20 12 2.7 21 20
C2-Fluoranthenes/pyrenes 15 29 17 52 0.22 J 2.5 21 40 32 19 18 20 18 20 11 2.6 20 18
C3-Fluoranthenes/pyrenes 9.1 16 11 28 ND 1.2 13 24 20 12 10 14 11 13 7.3 1.8 12 12
Benzo[a]anthracene 1.5 3 1.9 15 ND 0.5 J 2.3 6 4 1.8 2 2.2 2.2 2 1.1 0.26 J 2.6 2.6
Chrysene 9.2 17 12 33 0.42 J 2.4 14 23 18 12 10 14 12 9.3 7.8 1.7 13 11
C1-Chrysenes 9.6 17 13 37 0.25 J 2.5 14 25 22 13 12 13 13 15 8 1.6 15 17
C2-Chrysenes 7.8 15 12 31 0.22 J 2.4 14 21 18 11 10 12 11 13 7.2 1.8 12 13
C3-Chrysenes 7.4 14 9.6 28 ND 2.2 10 22 16 11 8.7 11 9.8 11 5.5 1.4 10 10
C4-Chrysenes 3.6 6.7 5.1 12 ND 1.1 6.2 11 7.4 4.5 4 4.9 4.4 5.1 3 0.77 5.1 5.1
Benzo[b]fluoranthene 6 11 7.4 32 0.19 J 2.8 9.3 17 13 8.1 7.9 8.4 7.3 8.4 5 1 8.4 8.2
Benzo[k]fluoranthene 0.86 0.92 0.83 4 0.034 J 0.3 J 1.4 1.6 1.4 0.73 0.68 0.68 J 0.86 0.99 0.49 J 0.11 J 0.86 0.89
Benzo[e]pyrene 6.7 12 9.9 19 0.17 J 2 11 17 13 9.1 8.1 10 9.3 10 6.1 1.3 10 8.6
Benzo[a]pyrene 1.9 3.5 2 12 0.13 J 0.62 2.3 6 4.3 2.3 2.2 2.3 2.1 2.3 1.4 0.29 J 2.4 2.6
Perylene 40 78 66 200 D 0.74 28 81 120 99 56 83 60 58 67 36 6 64 81
Indeno[1,2,3,-c,d]pyrene 1.2 3 1.7 8.8 0.051 J 0.95 1.6 3.9 3.7 2.2 1.8 2.1 1.8 1.8 1.1 0.29 J 2 2.2
Dibenzo[a,h]anthracene 0.56 J 0.97 1 2.1 0.022 J 0.25 J 0.77 1.6 1.3 0.94 0.73 1 0.87 1.1 0.55 J 0.11 J 0.96 0.9
Benzo[g,h,i]perylene 4.4 8.1 7.1 13 0.11 J 1.6 6.2 12 9.2 6.2 5.2 7.3 6.7 6.8 4.2 0.86 7.2 5.7

d8-Naphthalene 53 46 41 39 56 47 83 37 51 48 45 72 47 49 56 58 37 42
d10-Acenaphthene 76 64 73 77 62 77 61 75 73 66 80 59 79 75 81 67 68 80
d10-Phenanthrene 102 100 105 107 91 91 99 107 108 102 113 100 105 103 110 93 105 107
d12-Benzo[a]pyrene 103 106 105 112 111 96 96 112 114 107 119 104 108 114 113 105 111 110
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - PAH Results - Sediment

00-5H-01-PHC-S 00-4C-01-PHC-S 00-C0L-01-PHC-S 00-SAG-01-PHC-S 00-N14-01-PHC-S 00-N13-03-PHC-S 00-N12-01-PHC-S 00-5F-01-PHC-S 00-N15-01-PHC-S 00-N21-01-PHC-S 00-L09-01-PHC-S 00-L07-01-PHC-S 00-L08-01-PHC-S 00-L01-01-PHC-S 00-4A-01-PHC-S 00-4B-01-PHC-S 00-5(1)-01-PHC-S 00-5(5)-01-PHC-S
20A3497 F2 20A3499 F2 20A3500 F2 20A3501 F2 20A3504 F2 20A3505 F2 20A3506 F2 20A3507 F2 20A3508 F2 20A3510 F2 20A3511 F2 20A3514 F2 20A3515 F2 20A3516 F2 20A3518 F2 20A3519 F2 20A3520 F2 20A3521 F2

N N N N N N N N N N N N N N N N N N
SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT

g 22.17 g 17.71 g 24.52 g 22.34 g 14.97 g 17.22 g 15.4 g 20.98 g 25.19 g 14.71 g 23.5 g 21.18 g 22.2 g 15.66 g 21.06 g 19.42 g 20.05 g 20.44 g
DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY

DH-S-55PB PCA DH-S-55PB PCA DH-S-58PB PCA F2 DH-S-58PB PCA F2 DH-S-58PB PCA F2 DH-S-58PB PCA F2 DH-S-58PB PCA F2 DH-S-58PB PCA F2 DH-S-58PB PCA F2 DH-S-58PB PCA F2 DH-S-58PB PCA F2 DH-S-58PB PCA F2 DH-S-58PB PCA F2 DH-S-58PB PCA F2 DH-S-58PB PCA F2 DH-S-58PB PCA F2 DH-S-58PB PCA F2 DH-S-58PB PCA F2
08/22/00 08/21/00 08/24/00 08/25/00 08/19/00 08/19/00 08/19/00 08/19/00 08/19/00 08/19/00 08/21/00 08/21/00 08/21/00 08/21/00 08/21/00 08/21/00 08/22/00 08/22/00
02/20/01 02/20/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01
03/14/01 03/07/01 03/15/01 03/15/01 03/15/01 03/15/01 03/15/01 03/15/01 03/15/01 03/15/01 03/15/01 03/15/01 03/15/01 03/15/01 03/15/01 03/16/01 03/16/01 03/16/01
08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00

69.1 57.4 79.7 72.5 49.4 57.2 50.3 68.2 82.2 48.9 77.4 70.7 73.5 51.9 71.5 63.3 66.3 68.3
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.56 0.7 0.51 0.56 0.84 0.72 0.81 0.6 0.5 0.85 0.53 0.59 0.56 0.8 0.59 0.64 0.62 0.61
ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

3.4 6.5 2.4 2.5 21 21 37 7.9 0.85 B 40 1.6 B 3.1 5.3 9.2 12 6.7 11 9.4
6.1 14 5 5.5 49 48 71 19 1.8 89 4.1 7 10 21 30 16 24 21
12 27 8.9 12 87 82 140 33 2.7 B 160 7.6 14 22 43 52 30 43 37
11 26 6.3 11 80 74 130 32 1.8 B 110 6 16 24 42 44 30 42 35

8.7 12 5.1 8.6 48 47 82 20 1.2 84 4.5 9.1 14 27 25 19 23 22
ND ND ND 0.064 J 0.066 J ND ND ND ND 0.051 J ND 0.063 J 0.083 J 0.094 J ND ND 0.076 J ND 0.085 J

0.37 J 0.67 J 0.17 JB 0.27 J 1.9 1.8 2.8 0.79 0.088 JB 3.3 0.21 JB 0.43 J 0.53 J 1.2 1.1 0.84 0.91 0.82
2 3.1 1.1 2.2 11 10 15 4.6 0.31 J 18 1.2 2.4 3.3 6.7 12 4.8 5.4 4.8
2 3.1 0.7 1.5 9.4 8.5 14 3.6 0.28 JB 16 0.89 1.9 2.4 5.7 7.4 4.1 5.4 4.3

3.8 5.5 1.4 2.5 17 15 27 6.3 0.47 JB 27 1.5 3.4 4.3 10 13 7.2 9.7 8
4.9 6.6 2.3 5.1 23 20 36 8.6 0.59 B 35 2.2 5.2 6.2 13 15 9.2 12 9.8
5.2 7.7 2.8 6.7 23 20 35 9 0.56 35 2.3 5.2 6 13 14 9.2 12 10

ND ND ND 0.14 JB ND 1.4 1.2 1.8 0.52 J 0.1 JB 2.1 0.13 JB 0.26 J 0.42 J 0.95 0.63 0.52 J 0.53 J 0.48 J
8.3 13 6 9.8 45 40 64 18 1.3 B 72 4.3 8.8 10 26 33 18 22 19
14 19 9.8 18 71 63 100 29 1.9 110 7 17 17 44 53 30 35 30
13 21 9.8 20 69 60 93 30 1.9 100 7.5 17 17 43 46 28 32 27

8 13 5.1 14 45 41 62 19 1.4 70 4.7 11 11 27 26 19 21 18
6.5 8.7 3.6 7 20 17 25 8.8 0.6 30 2.1 4.8 4.9 14 12 9.4 10 8.2
1.3 1.9 0.76 1.6 6.7 5.8 9.5 2.6 0.21 J 11 0.6 1.2 1.8 4.2 4.8 2.8 3.4 3
2.9 3.6 2 5.5 22 20 28 10 0.48 J 31 1.3 2.7 3.4 15 15 11 12 11
3.8 6.2 3 9.9 22 18 27 9 0.71 29 2.1 4.5 5.3 12 12 8.2 8.9 8.3

3 5.2 2.4 7.3 15 13 20 7.1 0.51 22 1.6 3.3 3.7 ND 7.8 5.9 7.2 6.2
1.6 3 3 2.5 11 9.9 16 4.1 0.32 JB 18 0.97 1.9 2.2 5.4 4.8 4.2 4.6 4.1
2.4 4.1 2.9 3.2 14 12 20 5.4 0.43 J 22 1.4 3 3.3 8.8 8.3 6.3 6.5 5.5
5.8 8.6 6.9 7.9 39 34 54 14 1 64 3.2 7.5 7.6 20 22 14 17 15
5.6 8.1 4.7 7.2 32 29 46 12 1 53 3 7 7.1 19 20 13 16 14
4.2 5.9 3 5 22 20 31 8.5 0.7 35 2.3 5.4 5.1 14 14 9.9 11 9.4

0.44 J 0.92 0.98 0.91 3.9 3.5 6.8 1.9 0.14 J 6.8 ND 0.88 0.9 2.8 ND 1.6 2.2 1.7
4.1 5.6 4.2 5.7 22 18 26 8 0.59 33 2.4 5.6 5.2 14 15 9.4 10 8.4
4.2 6 4.1 6.3 22 20 27 9.3 0.62 34 2.6 6.2 5.8 15 16 10 11 9.2
3.9 5.8 3.7 5.6 21 17 24 8.3 0.63 31 2.4 5.9 5.7 14 13 9.5 9.6 7.7
2.5 4.6 2.2 3.5 12 10 14 5.3 0.47 J 18 1.5 3.4 3.3 8.2 7.2 5.6 4.8 4.4
1.5 2.2 1.6 2.6 9.7 9.4 12 4.7 ND 15 1.2 ND 2.5 5.3 5.7 3.6 3.9 3.4
2.2 3.4 3.3 4.3 16 14 23 5.6 0.39 J 26 1.3 2.5 3.2 9.2 9.9 6 7.1 6.2

0.28 J 0.34 J 0.38 J 0.63 2 1.7 2.6 0.55 J 0.034 J 3.5 0.12 J 0.24 J 0.24 J 0.8 0.81 0.53 J 0.79 0.57 J
2.9 4.2 2.6 4 16 12 20 5.6 0.41 J 23 1.7 3.3 3.8 11 12 7.2 7.7 6.5

0.58 0.9 1.1 1.1 4.6 4.2 7.6 1.6 ND 8.3 0.27 J 0.65 0.82 2.3 1.8 1.4 1.9 1.6
18 27 18 39 120 97 150 45 2.6 170 10 23 31 75 33 46 45 41

0.37 J 0.67 J 0.69 0.98 3.7 3 5.3 1.2 0.063 J 5.2 0.25 J 0.45 J 0.57 2 1.6 1.2 1.4 1.2
0.21 J 0.35 J 0.19 J 0.34 J 1.4 1.2 1.9 0.5 J 0.03 J 2.1 0.14 J 0.36 J 0.33 J 1.3 0.97 0.6 J 0.68 0.48 J

1.7 2.9 1.1 1.8 9.1 6.9 12 3 0.19 J 13 0.73 1.4 1.8 6 5.9 3.8 4.2 3.2

38 36 62 63 62 61 44 62 69 58 64 57 36 53 63 55 52 54
62 70 75 81 85 82 80 83 76 88 76 75 83 83 81 79 74 77

103 106 94 101 105 103 108 107 91 106 97 98 107 101 100 97 101 101
108 109 98 77 101 105 97 110 87 105 98 106 104 95 84 98 102 90
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - PAH Results - Sediment

00-5(10)-01-PHC-S 00-5(0)-01-PHC-S 00-N05-01-PHC-S 00-N08-01-PHC-S 00-N09-01-PHC-S 00-5A-01-PHC-S 00-3A-01-PHC-S 00-L04-01-PHC-S 00-N11-01-PHC-S 00-N04-01-PHC-S 00-3B-01-PHC-S 00-5B-01-PHC-S 00-5E-01-PHC-S 00-N20-01-PHC-S 00-L08-02-PHC-S 00-L08-03-PHC-S 00-L06-01-PHC-S
20A3523 F2 20A3525 F2 20A3526 F2 20A3527 F2 20A3528 F2 PCA 20A3529 F2 20A3530 F2 20A3531 F2 20A3532 F2 20A3533 F2 PCA 20A3534 F2 PCA 20A3535 F2 20A3536 F2 PCA 20A3537 F2 20A3538 F2 PCA 20A3539 F2 20A3540 F2

N N N N N N N N N N N N N N N N N
SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT

22.09 g 20.72 g 16.74 g 20.26 g 19.82 g 12.41 g 17.64 g 18.59 g 17.69 g 12.66 g 19.64 g 23.04 g 22.59 g 19.09 g 19.5 g 22.72 g 17.1 g
DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY

DH-S-58PB PCA F2 DH-S-58PB PCA F2 DH-S-58PB PCA F2 DH-S-58PB PCA F2 NA DH-S-61PB F2 DH-S-61PB F2 DH-S-61PB F2 DH-S-61PB F2 NA NA DH-S-61PB F2 NA DH-S-61PB F2 NA DH-S-61PB F2 DH-S-61PB F2
08/22/00 08/22/00 08/18/00 08/18/00 08/18/00 08/18/00 08/20/00 08/20/00 08/18/00 08/18/00 08/20/00 08/17/00 08/17/00 08/18/00 08/21/00 08/21/00 08/21/00
03/07/01 03/07/01 03/07/01 03/07/01 04/02/01 03/08/01 03/08/01 03/08/01 03/08/01 04/02/01 04/02/01 03/08/01 04/02/01 03/08/01 04/02/01 03/08/01 03/08/01
03/16/01 03/16/01 03/16/01 03/16/01 04/05/01 03/24/01 03/24/01 03/24/01 03/24/01 04/05/01 04/05/01 03/24/01 04/05/01 03/24/01 04/05/01 03/24/01 03/24/01
08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00

73.4 69.1 54.1 67.3 65.8 40.9 58.6 61.2 58 41.7 63.3 76.2 74.8 62.7 64.7 75.2 56
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.56 0.6 0.75 0.62 0.63 1 0.71 0.67 0.71 0.99 0.64 0.54 0.55 0.65 0.64 0.55 0.73
ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

6.1 6.6 35 13 6.9 48 5.3 6.2 13 52 4.6 0.65 B 3.5 17 7 7.1 6
14 14 78 24 18 100 12 14 29 130 12 1.5 10 36 19 16 13
23 28 130 50 25 180 24 28 56 190 21 2.6 17 65 30 28 27
22 30 110 48 18 150 24 28 48 140 19 1.6 15 56 26 24 29
14 19 68 30 14 87 14 16 31 120 17 0.89 13 35 18 12 16

0.074 J 0.076 J ND ND 0.085 J ND 0.1 J 0.067 J ND ND 0.042 J 0.024 J 0.044 J ND 0.055 J 0.09 J ND
0.58 0.72 2.5 1 0.48 J 3.2 0.71 0.79 1.2 3.4 0.61 J 0.055 J 0.4 J 1.4 0.66 0.44 J 0.82

3.2 4 16 6 3.1 21 4.1 4.8 6.6 22 3.4 0.27 JB 2.3 7.5 4.3 3.8 4.7
2.7 3.8 14 5.7 2.4 17 3.1 3.6 5.4 18 2.6 0.24 JB 1.9 6 2.7 2 3.5
4.6 6.7 24 11 4.8 31 5.5 6 10 34 4.9 0.46 J 3.9 11 5.3 3.5 6.1
5.8 8.8 30 16 6.4 39 6.8 8 13 44 6.8 0.61 5.7 14 7.5 4.6 8.1

6 9.4 31 18 7.2 38 7.3 8.2 14 47 7.7 0.68 6 15 7.9 4.7 8.9
0.31 J 0.49 J 1.6 0.97 0.39 J 2.1 0.55 J 0.67 0.84 2.1 0.38 J ND 0.35 J 0.84 0.4 J 0.27 J 0.47 J

12 16 61 25 13 78 15 18 26 91 15 1.2 B 11 30 14 7.4 18
19 27 94 39 21 120 26 31 40 150 26 1.7 20 47 25 12 30
18 27 86 39 17 110 25 31 39 110 21 1.8 16 42 21 13 32
12 16 58 27 13 72 15 18 26 92 15 1.2 12 30 16 7.6 19

5.3 7.6 24 11 5.8 35 7.3 7.8 12 40 7.8 0.6 7.2 13 6.6 3.6 8.7
1.8 2.4 9.3 3.7 1.9 12 2.2 2.6 4.1 14 2.1 0.18 J 1.9 4.6 2.5 1.6 2.4
3.7 10 27 13 3.6 35 4.5 5.9 13 38 4 0.46 J 3.7 14 4.7 2.8 5.6
5.3 8.1 25 12 6.2 30 5.7 8.2 11 41 6.3 0.59 6.3 13 8 4 8.2
3.7 5.7 16 8.8 4.2 25 5.1 6.2 8.7 25 4.5 0.43 J 4.4 9 5.7 3.1 6.5
2.6 3.7 13 5.5 3 16 3.1 3.7 5.9 19 3 0.42 JB 2.6 7.6 3 1.4 3.6
3.6 5 17 7.2 4 22 5 5.6 8 26 4.5 0.5 J 3.9 9.6 4.2 2.3 5.3
9.8 13 52 22 9.6 64 11 14 22 70 10 0.96 8.4 27 9.9 5 14
8.6 11 46 18 8.6 58 11 12 20 62 9.6 0.83 8 23 9.2 4.5 13
5.7 7.9 29 12 5.8 37 7.9 8.9 13 40 7.1 0.64 5.8 14 6.6 3.3 9.2

0.88 1.4 4.7 2 ND 5.9 1.2 1.6 2.1 7.5 1.3 0.19 J ND 3 1.2 0.5 J 1.2
5.6 7.8 28 11 5.5 33 7.6 9.3 11 38 7.5 0.6 6.5 12 7.3 3.5 9
5.6 8.4 27 11 6.2 33 8.5 9.8 12 43 9.3 0.51 J 7.2 13 9.1 3.8 9.8
5.2 7.7 24 10 5.2 29 7.6 9 11 35 8.1 0.42 J 5.6 12 7.8 3.6 9.2
3.1 4.4 16 6.2 3.9 16 4.6 5.2 6.4 26 4.7 0.3 J 3.9 7 4.9 2.2 5.2
2.2 2.9 12 5.2 2.3 14 3.6 3.3 5 15 4.5 0.23 J 3 5.6 3.1 1.6 4
3.5 4.8 19 7.5 3.3 24 4.6 5.2 8.9 24 4.1 0.38 J 3.8 10 3.6 1.8 4.6

0.31 J 0.52 J 1.5 0.91 0.4 J 2.2 0.46 J 0.5 J 0.94 3 0.47 J 0.08 J 0.43 J 1 0.53 J 0.19 J 0.48 J
3.8 5.6 19 7.8 3.8 24 5.9 6.5 8.9 26 5.7 0.42 J 5.1 9.7 4.8 2.5 6.4

1 1.3 5.7 2.2 1.1 7.2 1.2 1.3 2.6 8.4 1 0.09 J 0.96 3.2 1 0.46 J 1.2
24 41 110 45 20 140 37 48 98 160 35 1.8 25 84 40 15 49

0.61 0.74 4 1.4 0.85 4.3 0.9 0.93 1.7 5.7 1 0.08 J 1 1.9 0.92 0.32 J 0.8
0.3 J 0.44 J 1.8 0.65 0.42 J 2.3 0.74 0.74 0.73 2.8 0.53 J 0.037 J 0.61 0.84 0.53 J 0.27 J 0.68 J

2 2.5 11 4.2 2.5 13 3.5 3.2 4.9 18 3.7 0.26 J 3.9 5.3 3.1 1.2 3.1

56 47 59 63 52 52 53 56 52 53 47 70 47 48 53 54 50
76 72 81 73 78 78 83 81 77 80 80 79 70 71 77 74 74
96 102 100 100 88 93 97 95 95 84 89 95 80 85 80 90 88
97 100 102 101 90 93 95 94 91 86 88 97 83 83 83 88 85
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - PAH Results - Tissue

Field ID 00-N18-01-PHC-AN 00-N13-01-PHC-T-AN 00-N03-01-PHC-AN 00-3A-01-PHC-T-AS 00-N12-01-PHC--T-AN 00-5F-01-PHC-T-CY 00-L08-01-PHC-T-AS 00-L09-01-PHC-T-AS 00-4A-01-PHC-T-AN 00-5(0)-01-PHC-T-AN 00-5H-01-PHC-T-AS
Lab ID 20A3472F2 20A3483F2 20A3495F2 20A3498F2 20A3502F2 20A3509F2 20A3512F2 20A3513F2 20A3517F2 20A3522F2 20A3524F2
Sample Type N N N N N N N N N N N
Matrix TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE
Sample Size 9.76 g 9.86 g 2.68 g 8.72 g 9.26 g 9.72 g 8.94 g 8.36 g 7.96 g 9.92 g 9.17 g
Weight Basis WET WET WET WET WET WET WET WET WET WET WET
Associated Blank DH-S-64PBF2 DH-S-64PBF2 DH-S-64PBF2 DH-S-64PBF2 DH-S-64PBF2 DH-S-64PBF2 DH-S-64PBF2 DH-S-64PBF2 DH-S-64PBF2 DH-S-64PBF2 DH-S-64PBF2
Field Date 08/25/00 08/19/00 08/17/00 08/20/00 08/19/00 08/19/00 08/21/00 08/21/00 08/21/00 08/22/00 08/22/00
Extract Date 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01
Analysis Date 04/12/01 04/12/01 04/12/01 04/12/01 04/12/01 04/12/01 04/12/01 04/12/01 04/12/01 04/12/01 04/12/01
Date Received 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00
Percent Solids 23.6 23.3 22 13.8 24.2 20.8 14.6 15.5 20.5 22.9 15
Percent Lipids 4.48 0.987 NA 4.54 12.8 1.24 1.78 2.97 3.24 1.96 1.56
Min Reporting Limit 1.3 1.3 4.7 1.4 1.3 1.3 1.4 1.5 1.6 1.3 1.4
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

Polynuclear Aromatic Hydrocarbons
Naphthalene 1.5 B 0.94 JB 3.5 JB 0.7 JB 1.8 B 0.7 JB 0.85 JB 0.82 JB 1.8 B 2.6 B 0.89 JB
C1-Naphthalenes 1.1 JB 0.72 JB 2 JB 0.42 JB 1.8 B 0.83 JB 0.62 JB 0.76 JB 1.4 JB 2.8 0.7 JB
C2-Naphthalenes 2.4 B 3.7 2 JB 0.59 JB 4.4 4.2 2.3 B 2.8 B 3.4 5.2 2.5 B
C3-Naphthalenes 0.74 J 0.82 J ND 0.48 J 1 J 2.3 0.96 J 1.4 J 1.4 J 1.4 0.76 J
C4-Naphthalenes ND ND ND ND ND 2.6 ND ND ND ND ND
Acenaphthylene ND ND ND ND ND ND ND ND ND ND ND
Acenaphthene 0.09 JB 0.083 JB 0.27 JB 0.074 JB 0.094 JB 0.12 JB 0.085 JB 0.087 JB 0.15 JB 0.14 JB 0.069 JB
Biphenyl 0.31 JB 0.25 JB 1.1 JB 0.24 JB 0.45 JB 0.32 JB 0.27 JB 0.24 JB 0.48 JB 0.52 JB 0.25 JB
Fluorene 0.35 JB 0.25 JB 0.81 JB 0.25 JB 0.34 JB 0.35 JB 0.2 JB 0.32 JB 0.52 JB 0.44 JB 0.25 JB
C1-Fluorenes 0.37 J 0.4 J 1.2 J 0.3 J ND 0.74 J 0.47 J 0.53 J 0.95 J ND 0.43 J
C2-Fluorenes ND ND ND ND ND ND ND ND ND ND ND
C3-Fluorenes ND ND ND ND ND ND ND ND ND ND ND
Anthracene 0.1 JB 0.091 JB 0.18 JB 0.04 JB 0.057 JB 0.14 JB 0.13 JB 0.058 JB 0.23 JB 0.14 JB 0.051 JB
Phenanthrene 1.1 JB 1.1 JB 3.2 JB 1.1 JB 1.1 JB 2.1 B 1.4 B 1.8 B 2.3 B 1.4 B 1.2 JB
C1-Phenanthrenes/anthracenes 0.58 JB 0.64 JB 1.3 JB 0.65 JB 0.76 JB 2.8 1.2 JB 1.2 JB 1.1 JB 0.76 JB 1.1 JB
C2-Phenanthrenes/anthracenes 0.78 JB 0.77 JB 1.8 JB 0.76 JB 0.86 JB 4.2 1.3 JB 1.4 JB 1.2 JB 0.79 JB 1.4 B
C3-Phenanthrenes/anthracenes 0.55 JB 0.79 JB 1.1 JB 0.51 JB 0.82 JB 2.7 0.89 JB 0.89 JB 0.78 JB 0.54 JB 0.9 JB
C4-Phenanthrenes/anthracenes ND 0.89 J 0.84 J ND ND 4.3 ND ND ND 0.51 J 0.62 J
Dibenzothiophene 0.098 JB 0.099 JB 0.23 JB 0.081 JB 0.11 JB 0.28 J 0.15 JB 0.16 JB 0.18 JB 0.15 JB 0.12 JB
C1-Dibenzothiophenes 0.2 JB 0.2 JB 0.33 JB 0.14 JB 0.21 JB 0.75 J 0.28 JB 0.3 JB 0.29 JB 0.24 JB 0.24 JB
C2-Dibenzothiophenes 0.34 JB 0.39 JB 0.65 JB 0.34 JB 0.44 JB 2.3 ND 0.58 JB 0.53 JB 0.34 JB 0.47 JB
C3-Dibenzothiophenes 0.35 J 0.4 J ND ND 0.52 J 2.9 ND 0.31 J ND 0.21 J 0.38 J
Fluoranthene 0.28 JB 0.28 JB 0.7 JB 0.19 JB 0.28 JB 1.2 JB 0.38 JB 0.42 JB 0.56 JB 0.54 JB 0.28 JB
Pyrene 0.21 JB 0.28 JB 0.54 JB 0.17 JB 0.26 JB 1.1 J 0.34 JB 0.36 JB 0.32 JB 0.38 JB 0.3 JB
C1-Fluoranthenes/pyrenes 0.3 J 0.32 J 0.56 J 0.26 J 0.51 J 1.8 0.39 J 0.38 J 0.33 J 0.3 J 0.47 J
C2-Fluoranthenes/pyrenes ND ND ND ND ND ND ND ND ND ND ND
C3-Fluoranthenes/pyrenes ND ND ND ND ND ND ND ND ND ND ND
Benzo[a]anthracene ND ND ND ND ND ND ND ND ND ND ND
Chrysene ND ND ND ND ND ND 0.47 J 0.48 J 0.087 J 0.18 J 0.39 J
C1-Chrysenes ND ND 0.34 J ND ND ND 0.32 J 0.3 J ND ND 0.38 J
C2-Chrysenes ND ND ND ND ND ND ND ND ND ND ND
C3-Chrysenes ND ND ND ND ND ND ND ND ND ND ND
C4-Chrysenes ND ND ND ND ND ND ND ND ND ND ND
Benzo[b]fluoranthene 0.14 J 0.19 J 0.29 J 0.1 J 0.18 J ND 0.19 J 0.14 J ND 0.25 J 0.17 J
Benzo[k]fluoranthene 0.044 J 0.033 J 0.1 J 0.033 J 0.026 J ND ND ND ND ND ND
Benzo[e]pyrene ND ND ND ND ND ND ND ND ND ND ND
Benzo[a]pyrene ND ND ND ND ND ND ND ND ND ND ND
Perylene ND ND ND ND ND ND ND ND ND ND ND
Indeno[1,2,3,-c,d]pyrene ND ND ND ND ND ND ND ND ND ND ND
Dibenzo[a,h]anthracene ND ND ND ND ND ND ND ND ND ND ND
Benzo[g,h,i]perylene 0.064 J 0.058 J ND ND 0.068 J 0.14 J 0.13 J 0.091 J ND 0.088 J 0.14 J

d8-Naphthalene 54 47 39 & 52 41 & 50 35 & 64 28 & 41 & 47
d10-Acenaphthene 73 59 57 63 61 67 46 92 38 & 58 58
d10-Phenanthrene 83 65 71 75 65 75 54 105 42 & 66 65
d12-Benzo[a]pyrene 83 64 72 74 61 74 54 90 42 & 65 66
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - PAH Results - Field QC

Field ID 00-N01-01-PHC-EB 00-N13-01-PHC-FB
Lab ID 20A3487 20A3503
Sample Type N N
Matrix WATER WATER
Associated Blank DH-S-68PB DH-S-68PB
Field Date 08/17/00 08/19/00
Extract Date 04/06/01 04/06/01
Analysis Date 04/11/01 04/11/01
Date Received 08/30/00 08/30/00
Percent Solids NA NA
Percent Lipids NA NA
Min Reporting Limit 190 150
Units ng/L ng/L

Polynuclear Aromatic Hydrocarbons
Naphthalene 100 J 23 JB
C1-Naphthalenes ND ND
C2-Naphthalenes ND ND
C3-Naphthalenes ND ND
C4-Naphthalenes ND ND
Acenaphthylene ND ND
Acenaphthene ND ND
Biphenyl ND ND
Fluorene ND ND
C1-Fluorenes ND ND
C2-Fluorenes ND ND
C3-Fluorenes ND ND
Anthracene ND ND
Phenanthrene 33 J 11 JB
C1-Phenanthrenes/anthracenes 24 J ND
C2-Phenanthrenes/anthracenes ND ND
C3-Phenanthrenes/anthracenes ND ND
C4-Phenanthrenes/anthracenes ND ND
Dibenzothiophene 12 J ND
C1-Dibenzothiophenes 14 J ND
C2-Dibenzothiophenes 43 J ND
C3-Dibenzothiophenes ND ND
Fluoranthene 19 J ND
Pyrene 12 J ND
C1-Fluoranthenes/pyrenes ND ND
C2-Fluoranthenes/pyrenes ND ND
C3-Fluoranthenes/pyrenes ND ND
Benzo[a]anthracene ND ND
Chrysene ND ND
C1-Chrysenes ND ND
C2-Chrysenes ND ND
C3-Chrysenes ND ND
C4-Chrysenes ND ND
Benzo[b]fluoranthene ND ND
Benzo[k]fluoranthene ND ND
Benzo[e]pyrene ND ND
Benzo[a]pyrene ND ND
Perylene ND ND
Indeno[1,2,3,-c,d]pyrene ND ND
Dibenzo[a,h]anthracene ND ND
Benzo[g,h,i]perylene ND ND

d8-Naphthalene 57 66
d10-Acenaphthene 62 70
d10-Phenanthrene 60 68
d12-Benzo[a]pyrene 57 53
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4104
Data Table: PAH Results - SPMDs - Surrogate Corrected

Field ID 02-3M1-01-PHC-T-SP 02-3M2-01-PHC-T-SP 02-3M3-01-PHC-T-SP 02-NM1-01-PHC-T-SP
Sample Type N N N N
Matrix SPMD SPMD SPMD SPMD
Sample Size 1 1 1 1
Weight Basis NA NA NA NA
Associated Blank DZ-S-49PB DZ-S-49PB DZ-S-49PB DZ-S-49PB
Field Date 08/20/02 08/20/02 08/20/02 08/18/02
Extract Date 11/11/02 11/11/02 11/11/02 11/11/02
Analysis Date 11/27/02 11/27/02 11/27/02 11/27/02
Date Received 08/23/02 08/23/02 08/23/02 08/23/02
Percent Solids NA NA NA NA
Dilution Factor 1 1 1 1
Percent Lipids NA NA NA NA
Min Reporting Limit 27 31 26 36
Units ng/2 SPMD Membranes ng/2 SPMD Membranes ng/2 SPMD Membranes ng/2 SPMD Membranes

Polynuclear Aromatic Hydrocarbons
Naphthalene 71 B 130 79 B 110
C1-Naphthalenes 96 110 110 110
C2-Naphthalenes 120 120 120 130
C3-Naphthalenes 84 87 81 94
C4-Naphthalenes 54 64 57 61
Acenaphthylene 1.1 J 1.2 J 1.1 J 1.6
Acenaphthene 3.2 J 6.4 J 3.4 J 4.6
Biphenyl 37 B 98 B 41 B 11
Fluorene 27 50 26 14
C1-Fluorenes 30 36 34 29
C2-Fluorenes 40 40 42 43
C3-Fluorenes 62 46 66 51
Anthracene ND ND ND
Phenanthrene 57 B 77 56 B 51
C1-Phenanthrenes/anthracenes 45 42 43 47
C2-Phenanthrenes/anthracenes 66 65 72 73
C3-Phenanthrenes/anthracenes ND ND ND
C4-Phenanthrenes/anthracenes ND ND ND
Dibenzothiophene 5.6 J 7 J 5.5 J 5.2
C1-Dibenzothiophenes 12 J 10 J 13 J 12
C2-Dibenzothiophenes 25 J 20 J 26 23
C3-Dibenzothiophenes 32 23 J 30 33
Fluoranthene 18 J 18 J 19 J 20
Pyrene 12 J 11 J 13 J 16
C1-Fluoranthenes/pyrenes 18 J 11 J 15 J 21
C2-Fluoranthenes/pyrenes 17 J ND 13 J 14
C3-Fluoranthenes/pyrenes ND ND ND
Benzo[a]anthracene ND ND ND
Chrysene 4.3 J 4.9 J 4.5 J 6
C1-Chrysenes ND ND ND 2.8
C2-Chrysenes ND ND ND
C3-Chrysenes ND ND ND
C4-Chrysenes ND ND ND
Benzo[b]fluoranthene ND ND 1.3 J 2.4
Benzo[k]fluoranthene ND ND 1 J 2
Benzo[e]pyrene 1.2 J ND 1.2 J 2
Benzo[a]pyrene ND ND ND
Perylene 1.9 J 2.5 J 1.9 J 4.6
Indeno[1,2,3,-c,d]pyrene ND ND ND 0.93
Dibenzo[a,h]anthracene ND ND ND
Benzo[g,h,i]perylene 1.9 JB 4.1 JB 1.4 JB 11

d8-Naphthalene 72 67 72 63
d10-Acenaphthene 80 80 82 79
d10-Phenanthrene 83 85 89 87
d12-Benzo[a]pyrene 67 66 71 63
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4104
Data Table: PAH Results - SPMDs - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

Polynuclear Aromatic Hydro
Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Biphenyl
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/anthracenes
C2-Phenanthrenes/anthracenes
C3-Phenanthrenes/anthracenes
C4-Phenanthrenes/anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/pyrenes
C2-Fluoranthenes/pyrenes
C3-Fluoranthenes/pyrenes
Benzo[a]anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[1,2,3,-c,d]pyrene
Dibenzo[a,h]anthracene
Benzo[g,h,i]perylene

d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Benzo[a]pyrene

02-NM2-01-PHC-T-SP 02-NM3-01-PHC-T-SP
02-NM3-02-PHC-FB-

SP
N N N

SPMD SPMD SPMD
1 1 1

NA NA NA
DZ-S-49PB DZ-S-49PB DZ-S-49PB

08/18/02 08/18/02 08/18/02
11/11/02 11/11/02 11/11/02
11/27/02 11/27/02 11/27/02
08/23/02 08/23/02 08/23/02

NA NA NA
1 1 1

NA NA NA
34 27 26

ng/2 SPMD Membranes ng/2 SPMD Membranes ng/6 Exposures

B 100 B 56 B 510
110 110 550
120 120 230

90 86 76
68 65 44

J 1.1 J 1.3 J 5.7 J
J 3.8 J 3.5 J 5.6 J
JB 72 B 12 JB 29 B
J 39 16 J 13 J
J 36 29 18 J

42 43 24 J
54 52 ND

ND ND ND ND
B 67 54 B 28 B

42 45 18 J
70 74 ND

ND ND ND ND
ND ND ND ND
J 6.4 J 5.4 J 2.8 J
J 12 J 13 J 6 J
J 22 J 28 14 J
J 30 J 32 15 J
J 21 J 24 J 7.8 JB
J 13 J 18 J 4.9 JB
J 19 J 22 J ND
J 18 J 15 J ND
ND ND ND ND
ND ND ND ND
J 7.6 J 7.8 J ND
J 4 J 3.1 J ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
J 2.2 J 2.6 J ND
J 1.9 J 1.9 J ND
J 1.9 J 2.2 J ND
ND ND ND ND
J 6.1 J 4.9 J ND
J 0.6 J ND ND
ND ND ND ND
J 4.4 JB 2 JB 2.3 JB

49 73 63
62 84 77
67 93 82
70 73 68
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - SHC Results - Sediment

Field ID 00-N06-01-PHC-S 00-N18-01-PHC-S 00-N23-01-PHC-S 00-COL-02-PHC-S 00-KUP-01-PHC-S 00-KUP-02-PHC-S 00-N00-01-PHC-S 00-N13-02-PHC-S 00-N13-01-PHC-S 00-N19-01-PHC-S 00-N10-01-PHC-S 00-N03-01-PHC-S 00-N07-01-PHC-S 00-N16-01-PHC-S 00-N02-01-PHC-S
Lab ID 20A3468 20A3469 20A3473 20A3474 20A3475 20A3476 20A3482 20A3484 20A3485 20A3486 20A3488 20A3489 20A3490 20A3491 20A3492
Sample Type N N N N N N N N N N N N N N N
Matrix SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT PEAT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
Associated Blank DH-S-55PB DH-S-55PB DH-S-55PB DH-S-55PB DH-S-55PB DH-S-55PB DH-S-55PB DH-S-55PB DH-S-55PB DH-S-55PB DH-S-55PB DH-S-55PB DH-S-55PB DH-S-55PB DH-S-55PB
Field Date 08/17/00 08/17/00 08/23/00 08/24/00 08/24/00 08/24/00 08/26/00 08/19/00 08/19/00 08/17/00 08/17/00 08/17/00 08/17/00 08/17/00 08/17/00
Extract Date 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01
Analysis Date 03/02/01 03/02/01 03/02/01 03/08/01 03/02/01 03/08/01 03/09/01 03/08/01 03/08/01 03/08/01 03/08/01 03/08/01 03/08/01 03/08/01 03/08/01
Date Received 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00
Percent Solids 63.8 55.6 56.5 68.8 75.6 66.2 66.1 51.4 53.7 61 62 51.4 54.2 59.6 62.4
Percent Lipids NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Min Reporting Limit 0.025 0.03 0.029 0.024 0.022 0.024 0.024 0.031 0.03 0.027 0.026 0.031 0.03 0.028 0.026
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

SHC/TPH
n-Nonane 0.0074 J 0.0098 J 0.005 J 0.0087 J ND ND 0.0038 J 0.0035 J 0.016 J 0.0073 J 0.0049 J 0.0033 J 0.006 J 0.005 J 0.0036 J
n-Decane 0.012 J 0.017 J 0.0094 J 0.015 J 0.00089 J 0.0013 J 0.0091 J 0.012 J 0.022 J 0.014 J 0.0083 J 0.0087 J 0.011 J 0.0095 J 0.0069 J
n-Undecane 0.015 J 0.022 J 0.011 J 0.024 0.00047 J 0.0028 J 0.01 J 0.02 J 0.029 J 0.018 J 0.012 J 0.01 J 0.014 J 0.014 J 0.0094 J
n-Dodecane 0.016 J 0.021 J 0.014 J 0.029 0.00049 J 0.0023 J 0.012 J 0.028 J 0.032 0.019 J 0.014 J 0.013 J 0.016 J 0.018 J 0.011 J
n-Tridecane 0.022 J 0.029 J 0.025 J 0.045 0.00053 J 0.0042 J 0.021 J 0.046 0.044 0.026 J 0.022 J 0.019 J 0.025 J 0.029 0.017 J
Isoprenoid RRT 1380 0.0074 J 0.0097 J 0.0079 J 0.024 ND 0.003 J 0.0069 J 0.016 J 0.014 J 0.0086 J 0.0088 J 0.0061 J 0.0078 J 0.009 J 0.0057 J
n-Tetradecane 0.027 0.035 0.029 0.064 0.00081 J 0.0074 J 0.027 0.06 0.05 0.03 0.031 0.024 J 0.03 0.034 0.02 J
Isoprenoid RRT 1470 0.018 J 0.025 J 0.022 J 0.082 ND 0.0097 J 0.019 J 0.045 0.035 0.022 J 0.026 0.018 J 0.021 J 0.022 J 0.014 J
n-Pentadecane 0.038 0.051 0.052 0.12 0.0014 J 0.032 0.047 0.092 0.074 0.047 0.053 0.043 0.048 0.052 0.031
n-Hexadecane 0.039 0.056 0.052 0.1 0.0018 J 0.021 J 0.052 0.095 0.074 0.048 0.068 0.048 0.048 0.051 0.032
Isoprenoid RRT 1650 0.02 J 0.028 J 0.023 J 0.059 ND 0.0053 J 0.025 0.045 0.035 0.023 J 0.039 0.024 J 0.023 J 0.024 J 0.017 J
n-Heptadecane 0.059 0.097 0.087 0.17 0.0059 J 0.13 0.099 0.16 0.14 0.086 0.12 0.085 0.078 0.09 0.057
Pristane 0.043 0.068 0.081 0.21 0.001 J 0.014 J 0.065 0.11 0.086 0.065 0.074 0.07 0.068 0.058 0.044
n-Octadecane 0.048 0.077 0.068 0.14 0.0032 J 0.057 0.074 0.13 0.1 0.063 0.081 0.067 0.062 0.064 0.042
Phytane 0.019 J 0.032 0.031 0.06 ND 0.0042 J 0.031 0.046 0.038 0.027 0.047 0.032 0.028 J 0.028 0.02 J
n-Nonadecane 0.07 0.13 0.12 0.23 0.0085 J 0.16 0.12 0.22 0.18 0.098 0.11 0.1 0.098 0.11 0.066
n-Eicosane 0.059 0.11 0.093 0.23 0.0054 J 0.22 0.11 0.18 0.15 0.09 0.12 0.091 0.087 0.09 0.057
n-Heneicosane 0.12 0.24 0.22 0.48 0.013 J 0.58 0.22 0.45 0.38 0.19 0.24 0.19 0.18 0.19 0.11
n-Docosane 0.089 0.16 0.15 0.34 0.011 J 0.39 0.16 0.31 0.25 0.13 0.16 0.14 0.12 0.13 0.079
n-Tricosane 0.25 0.49 0.37 1.4 0.026 1.8 0.39 0.98 0.78 0.36 0.51 0.34 0.31 0.34 0.19
n-Tetracosane 0.074 0.14 0.13 0.35 0.011 JB 0.36 0.15 0.28 0.23 0.12 0.15 0.13 0.11 0.12 0.068
n-Pentacosane 0.23 0.46 0.44 1.2 0.035 2.4 0.42 0.9 0.72 0.37 0.55 0.35 0.33 0.36 0.2
n-Hexacosane 0.071 0.12 0.12 0.28 0.017 JB 0.28 0.12 0.23 0.19 0.11 0.12 0.12 0.096 0.11 0.062
n-Heptacosane 0.32 0.64 0.68 1.7 0.052 3.2 0.63 1.3 1 0.51 0.82 0.52 0.49 0.53 0.29
n-Octacosane 0.053 0.08 0.092 0.21 0.017 JB 0.18 0.097 0.16 0.14 0.085 0.089 0.11 0.08 0.086 0.05
n-Nonacosane 0.23 0.45 0.6 1.1 0.042 1.7 0.54 0.91 0.74 0.4 0.55 0.44 0.42 0.44 0.24
n-Triacontane 0.082 0.2 0.3 0.43 0.014 JB 0.52 0.26 0.46 0.38 0.17 0.52 0.22 0.2 0.24 0.1
n-Hentriacontane 0.2 0.39 0.54 0.94 0.031 1.2 0.46 0.85 0.68 0.33 0.48 0.37 0.36 0.38 0.2
n-Dotriacontane 0.038 0.034 0.04 0.12 0.0072 JB 0.078 0.043 0.11 0.057 0.042 0.082 0.091 0.081 0.058 0.028
n-Tritriacontane 0.052 0.1 0.13 0.38 0.0082 J 0.3 0.14 0.23 0.2 0.1 0.15 0.11 0.11 0.12 0.065
n-Tetratriacontane 0.006 J 0.0076 J 0.009 J 0.029 0.0023 JB 0.019 J 0.013 J 0.02 J 0.015 J 0.012 J 0.011 J 0.016 J 0.011 J 0.012 J 0.0073 J
n-Pentatriacontane 0.01 J 0.02 J 0.017 J 0.076 0.0028 J 0.044 0.025 0.039 0.032 0.02 J 0.026 0.022 J 0.019 J 0.019 J 0.012 J
n-Hexatriacontane 0.0035 J 0.0054 J 0.0063 J 0.013 J 0.0011 J 0.006 J 0.0075 J 0.01 J 0.0083 J 0.006 J 0.0053 J 0.0074 J 0.0052 J 0.0062 J 0.0042 J
n-Heptatriacontane 0.0028 J 0.0046 J 0.0065 J 0.012 J 0.00083 J 0.0058 J 0.0097 J 0.0095 J 0.0075 J 0.0052 J 0.0067 J 0.006 J 0.0046 J 0.0067 J 0.0033 J
n-Octatriacontane 0.0021 J 0.0037 J 0.0042 J 0.0081 J ND 0.0041 J 0.005 J 0.0071 J 0.0059 J 0.0035 J 0.0035 J 0.0046 J 0.0031 J 0.004 J 0.0023 J
n-Nonatriacontane 0.0017 J 0.0024 J 0.0025 J 0.0052 J ND 0.0018 J 0.003 J 0.0045 J 0.0037 J 0.0022 J 0.002 J 0.0029 J 0.002 J 0.0025 J 0.0014 J
n-Tetracontane 0.002 J 0.0029 J 0.0028 J 0.0058 J ND 0.0026 J 0.0032 J 0.0052 J 0.004 J 0.0026 J 0.0025 J 0.0026 J 0.0023 J 0.0025 J 0.0017 J
TPH (RES) 3.4 6 5.9 15 0.55 B 16 6.1 12 9.4 5.2 8 5.7 5.4 5.4 3.2
TPH 7.1 12 10 25 0.55 B 18 10 20 16 10 26 12 11 10 6.3

%ortho-terphenyl 0 & 0 & 0 & 0 & 0 & 0 & 0 & 0 & 0 & 0 & 0 & 0 & 0 & 0 & 0 &
%5A-androstane 84 85 82 90 74 73 79 86 89 77 97 85 93 87 86
%d50-tetracosane 88 90 85 89 83 73 81 86 89 82 99 87 94 94 89
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - SHC Results - Sediment

Field ID
Lab ID
Sample Type
Matrix
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Percent Lipids
Min Reporting Limit
Units

SHC/TPH
n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
Isoprenoid RRT 1380
n-Tetradecane
Isoprenoid RRT 1470
n-Pentadecane
n-Hexadecane
Isoprenoid RRT 1650
n-Heptadecane
Pristane
n-Octadecane
Phytane
n-Nonadecane
n-Eicosane
n-Heneicosane
n-Docosane
n-Tricosane
n-Tetracosane
n-Pentacosane
n-Hexacosane
n-Heptacosane
n-Octacosane
n-Nonacosane
n-Triacontane
n-Hentriacontane
n-Dotriacontane
n-Tritriacontane
n-Tetratriacontane
n-Pentatriacontane
n-Hexatriacontane
n-Heptatriacontane
n-Octatriacontane
n-Nonatriacontane
n-Tetracontane
TPH (RES)
TPH

%ortho-terphenyl
%5A-androstane
%d50-tetracosane

00-N01-01-PHC-S 00-N17-01-PHC-S 00-5D-01-PHC-S 00-5H-01-PHC-S 00-4C-01-PHC-S 00-C0L-01-PHC-S 00-SAG-01-PHC-S 00-N14-01-PHC-S 00-N13-03-PHC-S 00-N12-01-PHC-S 00-5F-01-PHC-S 00-N15-01-PHC-S 00-N21-01-PHC-S 00-L09-01-PHC-S 00-L07-01-PHC-S
20A3493 20A3494 20A3496 20A3497 20A3499 20A3500 20A3501 20A3504 20A3505 20A3506 20A3507 20A3508 20A3510 20A3511 20A3514

N N N N N N N N N N N N N N N
SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
DH-S-55PB DH-S-55PB DH-S-55PB DH-S-55PB DH-S-55PB DH-S-58PB DH-S-58PB DH-S-58PB DH-S-58PB DH-S-58PB DH-S-58PB DH-S-58PB DH-S-58PB DH-S-58PB DH-S-58PB

08/17/00 08/17/00 08/22/00 08/22/00 08/21/00 08/24/00 08/25/00 08/19/00 08/19/00 08/19/00 08/19/00 08/19/00 08/19/00 08/21/00 08/21/00
02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01
03/08/01 03/08/01 03/08/01 03/09/01 03/09/01 03/14/01 03/14/01 03/14/01 03/15/01 03/15/01 03/15/01 03/15/01 03/15/01 03/14/01 03/14/01
08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00

75.4 57.3 54.2 69.1 57.4 79.7 72.5 49.4 57.2 50.3 68.2 82.2 48.9 77.4 70.7
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.021 0.028 0.03 0.022 0.028 0.02 0.022 0.033 0.029 0.032 0.024 0.02 0.034 0.021 0.024
mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

0.0013 J 0.005 J 0.004 J 0.002 J 0.0016 J 0.00095 J 0.0028 J 0.012 J 0.012 J 0.012 J 0.0045 J ND 0.02 J 0.0012 J 0.0023 J
0.0029 J 0.0091 J 0.0075 J 0.0034 J 0.0039 J 0.0026 J 0.007 J 0.022 J 0.02 J 0.019 J 0.0085 J 0.0009 J 0.033 J 0.0028 J 0.0046 J
0.0031 J 0.012 J 0.011 J 0.0038 J 0.0058 J 0.0044 J 0.011 J 0.033 0.029 0.03 J 0.012 J 0.00088 J 0.048 0.0034 J 0.006 J
0.0034 J 0.015 J 0.016 J 0.0042 J 0.0077 J 0.0053 J 0.014 J 0.042 0.034 0.037 0.015 J 0.0011 J 0.06 0.0039 J 0.0075 J
0.0041 J 0.022 J 0.028 J 0.0068 J 0.012 J 0.0074 J 0.018 J 0.058 0.046 0.055 0.021 J 0.0014 J 0.086 0.0057 J 0.011 J
0.0013 J 0.0079 J 0.01 J 0.0024 J 0.0046 J 0.0032 J 0.0054 J 0.018 J 0.015 J 0.02 J 0.007 J 0.00054 J 0.028 J 0.002 J 0.004 J
0.0048 J 0.028 0.036 0.0085 J 0.015 J 0.0093 J 0.021 J 0.063 0.051 0.072 0.023 J 0.0016 J 0.098 0.0063 J 0.013 J
0.0028 J 0.021 J 0.028 J 0.0067 J 0.011 J 0.0078 J 0.013 J 0.046 0.037 0.056 0.018 J 0.0011 J 0.072 0.0049 J 0.0093 J
0.0066 J 0.05 0.055 0.015 J 0.027 J 0.018 J 0.027 0.091 0.072 0.11 0.034 0.002 J 0.13 0.0094 J 0.019 J
0.0068 J 0.053 0.056 0.017 J 0.028 0.013 J 0.025 0.086 0.068 0.11 0.034 0.0023 J 0.12 0.0092 J 0.02 J
0.0029 J 0.024 J 0.024 J 0.008 J 0.014 J 0.0076 J 0.013 J 0.04 0.033 0.052 0.016 J 0.0013 J 0.056 0.0049 J 0.011 J

0.01 J 0.097 0.13 0.034 0.047 0.031 0.046 0.19 0.12 0.18 0.067 0.0041 J 0.22 0.017 J 0.037
0.0083 J 0.065 0.061 0.021 J 0.04 0.016 J 0.02 J 0.093 0.076 0.12 0.036 0.0025 J 0.14 0.012 J 0.027
0.0089 J 0.069 0.081 0.024 0.038 0.018 J 0.028 0.13 0.087 0.14 0.045 0.0034 J 0.16 0.012 J 0.026
0.0038 J 0.031 0.026 J 0.01 J 0.019 J 0.0079 J 0.0091 J 0.04 0.033 0.052 0.016 J 0.0011 J 0.06 0.0053 J 0.011 J

0.012 J 0.11 0.17 0.037 0.058 0.028 0.047 0.27 0.15 0.25 0.085 0.0048 J 0.29 0.018 J 0.039
0.0099 J 0.099 0.18 0.042 0.062 0.027 0.047 0.24 0.13 0.21 0.092 0.0049 J 0.25 0.022 0.039

0.02 J 0.2 0.42 0.07 0.1 0.058 0.068 0.66 0.31 0.53 0.17 0.01 J 0.64 0.028 0.073
0.016 J 0.14 0.28 0.054 0.074 0.042 0.047 0.44 0.22 0.36 0.12 0.0076 J 0.43 0.021 0.046
0.039 0.37 0.83 0.14 0.18 0.17 0.14 1.3 0.65 1.2 0.33 0.022 1.4 0.048 0.11
0.017 J 0.14 0.27 0.072 0.077 0.046 0.056 0.4 0.21 0.35 0.11 0.013 JB 0.4 0.021 0.044

0.04 0.38 0.95 0.17 0.23 0.13 0.18 1.3 0.61 1.1 0.34 0.033 1.3 0.053 0.13
0.02 JB 0.12 0.21 0.074 0.068 0.037 0.05 0.31 0.18 0.27 0.087 0.03 B 0.3 0.024 B 0.039

0.061 0.56 1.4 0.23 0.31 0.14 0.24 1.9 0.86 1.6 0.45 0.059 1.8 0.082 0.19
0.019 JB 0.097 0.16 0.065 0.059 0.031 B 0.041 B 0.23 0.14 0.2 0.065 0.035 B 0.22 0.021 B 0.032 B
0.046 0.48 1 0.2 0.23 0.098 0.23 1.4 0.63 1.1 0.33 0.049 1.3 0.07 0.13
0.021 B 0.21 1.1 0.12 0.21 0.025 B 0.052 1.1 0.35 0.68 0.23 0.03 0.83 0.031 0.13
0.036 0.4 0.85 0.17 0.18 0.07 0.19 1.2 0.57 0.99 0.28 0.035 1.1 0.055 0.1

0.01 JB 0.036 0.055 0.044 0.025 J 0.01 JB 0.018 J 0.075 0.051 0.062 0.02 J 0.014 JB 0.07 0.012 JB 0.014 JB
0.013 J 0.12 0.25 0.068 0.055 0.029 0.066 0.34 0.17 0.3 0.086 0.012 J 0.33 0.017 J 0.031
0.003 JB 0.013 J 0.017 J 0.022 0.0088 J 0.0052 JB 0.0074 J 0.024 J 0.02 J 0.027 J 0.0075 J 0.0042 JB 0.023 J 0.003 JB 0.0044 JB

0.0031 J 0.022 J 0.039 0.024 0.012 J 0.0086 J 0.022 0.05 0.033 0.045 0.018 J 0.0036 JB 0.049 0.0039 JB 0.0072 J
0.0012 J 0.007 J 0.0074 J 0.014 J 0.0047 J 0.0028 JB 0.0036 J 0.01 J 0.01 J 0.013 J 0.0037 J 0.0017 JB 0.012 J 0.0019 JB 0.0028 JB

0.00085 J 0.0067 J 0.0093 J 0.013 J 0.0044 J 0.0024 J 0.0033 J 0.012 J 0.0096 J 0.012 J 0.0035 J 0.0012 J 0.012 J 0.0017 J 0.0023 J
0.0018 J 0.023 J 0.0046 J 0.012 J 0.0036 J 0.0019 JB 0.0024 JB 0.0073 J 0.0066 J 0.0093 J 0.0029 JB 0.0011 JB 0.0079 J 0.0016 JB 0.002 JB

ND 0.0026 J 0.0028 J 0.008 J 0.0024 J 0.0016 J 0.0016 J 0.004 J 0.0043 J 0.005 J 0.0018 J 0.00063 J 0.0046 J 0.001 J 0.0012 J
ND 0.0035 J 0.0033 J 0.0085 J 0.0031 J 0.0017 J 0.0016 J 0.0046 J 0.0044 J 0.0058 J 0.0024 J 0.00071 J 0.0056 J 0.0011 J 0.0011 J

0.84 B 5.7 12 2.6 3.3 1.7 2.8 16 8.4 14 4.7 0.61 B 16 1 B 2.2
1.5 B 11 17 4.1 6.1 4.3 6.5 24 14 24 7.8 1 B 27 1.9 6.9

0 & 0 & 0 & 0 & 0 & 0 & 0 & 0 & 0 & 0 & 0 & 0 & 0 & 0 & 0 &
74 79 81 77 77 82 86 83 84 90 86 76 89 86 93
77 84 84 81 81 89 91 87 89 94 92 85 92 89 94
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - SHC Results - Sediment

Field ID
Lab ID
Sample Type
Matrix
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Percent Lipids
Min Reporting Limit
Units

SHC/TPH
n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
Isoprenoid RRT 1380
n-Tetradecane
Isoprenoid RRT 1470
n-Pentadecane
n-Hexadecane
Isoprenoid RRT 1650
n-Heptadecane
Pristane
n-Octadecane
Phytane
n-Nonadecane
n-Eicosane
n-Heneicosane
n-Docosane
n-Tricosane
n-Tetracosane
n-Pentacosane
n-Hexacosane
n-Heptacosane
n-Octacosane
n-Nonacosane
n-Triacontane
n-Hentriacontane
n-Dotriacontane
n-Tritriacontane
n-Tetratriacontane
n-Pentatriacontane
n-Hexatriacontane
n-Heptatriacontane
n-Octatriacontane
n-Nonatriacontane
n-Tetracontane
TPH (RES)
TPH

%ortho-terphenyl
%5A-androstane
%d50-tetracosane

00-L08-01-PHC-S 00-L01-01-PHC-S 00-4A-01-PHC-S 00-4B-01-PHC-S 00-5(1)-01-PHC-S 00-5(5)-01-PHC-S 00-5(10)-01PHC-S 00-5(0)-01 -PHC-S 00-N05-01-PHC-S 00-N08-01-PHC-S 00-N09-01-PHC-S 00-5A-01-PHC-S 00-3A-01-PHC-S 00-L04-01-PHC-S 00-N11-01-PHC-S
20A3515 20A3516 20A3518 20A3519 20A3520 20A3521 20A3523 20A3525 20A3526 20A3527 20A3528 20A3529 20A3530 20A3531 20A3532

N N N N N N N N N N N N N N N
SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
DH-S-58PB DH-S-58PB DH-S-58PB DH-S-58PB DH-S-58PB DH-S-58PB DH-S-58PB DH-S-58PB DH-S-58PB DH-S-58PB DH-S-61PB DH-S-61PB DH-S-61PB DH-S-61PB DH-S-61PB

08/21/00 08/21/00 08/21/00 08/21/00 08/22/00 08/22/00 08/22/00 08/22/00 08/18/00 08/18/00 08/18/00 08/18/00 08/20/00 08/20/00 08/18/00
03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/08/01 03/08/01 03/08/01 03/08/01 03/08/01
03/14/01 03/14/01 03/14/01 03/14/01 03/14/01 03/15/01 03/15/01 03/15/01 03/15/01 03/15/01 03/17/01 03/17/01 03/17/01 03/17/01 03/17/01
08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00

73.5 51.9 71.5 63.3 66.3 68.3 73.4 69.1 54.1 67.3 65.8 40.9 58.6 61.2 58
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.022 0.032 0.024 0.026 0.025 0.024 0.023 0.024 0.03 0.025 0.025 0.04 0.028 0.027 0.028
mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

0.0031 J 0.0052 J 0.013 J 0.0032 J 0.0056 J 0.0045 J 0.0029 J 0.001 J 0.019 J 0.0069 J 0.0029 J 0.023 J 0.0028 J 0.0049 J 0.0068
0.0086 J 0.0097 J 0.022 J 0.0075 J 0.011 J 0.0089 J 0.0079 J 0.0032 J 0.034 0.013 J 0.0055 J 0.039 J 0.0048 J 0.0093 J 0.012

0.016 J 0.014 J 0.031 0.01 J 0.012 J 0.012 J 0.0078 J 0.0061 J 0.044 0.016 J 0.0075 J 0.056 0.0081 J 0.014 J 0.016
0.025 0.017 J 0.034 0.013 J 0.014 J 0.013 J 0.0087 J 0.008 J 0.05 0.018 J 0.0084 J 0.067 0.011 J 0.018 J 0.02
0.044 0.03 J 0.045 0.021 J 0.018 J 0.017 J 0.012 J 0.013 J 0.065 0.024 J 0.011 J 0.089 0.021 J 0.026 J 0.03
0.022 0.0098 J 0.012 J 0.0068 J 0.0059 J 0.0057 J 0.0042 J 0.0046 J 0.021 J 0.0079 J 0.0041 J 0.028 J 0.0068 J 0.0081 J 0.011
0.054 0.035 0.046 0.024 J 0.022 J 0.02 J 0.014 J 0.017 J 0.073 0.028 0.014 J 0.1 0.023 J 0.029 0.036
0.038 0.025 J 0.026 0.017 J 0.016 J 0.014 J 0.01 J 0.012 J 0.05 0.019 J 0.0096 J 0.07 0.017 J 0.019 J 0.029

0.07 0.057 0.067 0.038 0.033 0.03 0.021 J 0.027 0.1 0.039 0.019 J 0.13 0.037 0.043 0.056
0.06 0.055 0.058 0.038 0.034 0.03 0.021 J 0.028 0.096 0.038 0.019 J 0.13 0.035 0.04 0.066

0.034 0.026 J 0.028 0.019 J 0.017 J 0.015 J 0.011 J 0.013 J 0.048 0.02 J 0.0093 J 0.06 0.017 J 0.018 J 0.032
0.074 0.11 0.089 0.078 0.063 0.052 0.036 0.056 0.15 0.064 0.028 0.2 0.068 0.078 0.12
0.062 0.075 0.062 0.059 0.043 0.036 0.026 0.031 0.11 0.05 0.022 J 0.14 0.047 0.043 0.069
0.045 0.071 0.068 0.053 0.046 0.039 0.027 0.037 0.12 0.051 0.024 J 0.16 0.045 0.054 0.077
0.038 0.032 0.028 0.023 J 0.018 J 0.016 J 0.011 J 0.014 J 0.05 0.021 J 0.0094 J 0.063 0.021 J 0.019 J 0.038
0.058 0.12 0.093 0.084 0.076 0.063 0.04 0.062 0.18 0.078 0.034 0.24 0.071 0.1 0.12
0.053 0.11 0.09 0.07 0.063 0.054 0.035 0.056 0.15 0.063 0.03 0.21 0.064 0.092 0.12

0.11 0.2 0.14 0.17 0.14 0.11 0.069 0.11 0.33 0.15 0.059 0.47 0.12 0.25 0.25
0.064 0.14 0.1 0.11 0.095 0.077 0.049 0.099 0.23 0.098 0.043 0.33 0.087 0.16 0.17

0.17 0.34 0.2 0.26 0.26 0.21 0.13 0.24 0.69 0.27 0.12 1 0.21 0.46 0.54
0.062 0.13 0.094 0.12 0.086 0.072 0.048 0.14 0.21 0.1 0.042 0.3 0.084 0.15 0.17

0.21 0.37 0.2 0.27 0.24 0.2 0.14 0.26 0.61 0.24 0.12 0.91 0.24 0.49 0.6
0.059 0.1 0.078 0.099 0.072 0.059 0.053 0.13 0.17 0.082 0.044 B 0.25 0.087 B 0.12 B 0.14

0.33 0.57 0.29 0.41 0.35 0.28 0.21 0.34 0.82 0.32 0.16 B 1.2 0.39 0.7 0.96
0.05 0.08 0.062 0.08 0.056 0.046 0.053 0.1 0.12 0.066 0.039 B 0.18 B 0.082 B 0.095 B 0.11
0.25 0.5 0.31 0.34 0.26 0.21 0.17 0.27 0.59 0.23 0.13 B 0.86 0.34 0.54 0.65
0.21 0.23 0.12 0.19 0.14 0.11 0.098 0.16 0.28 0.1 0.048 B 0.39 0.18 0.46 0.53

0.2 0.42 0.26 0.27 0.22 0.18 0.13 0.22 0.49 0.2 0.1 B 0.74 0.28 0.44 0.55
0.027 0.054 0.037 0.039 0.04 0.032 0.042 0.069 0.083 0.045 0.014 JB 0.057 B 0.028 B 0.044 B 0.039
0.058 0.12 0.083 0.087 0.071 0.058 0.053 0.081 0.16 0.065 0.034 B 0.22 0.079 0.12 0.17

0.0072 J 0.011 J 0.01 J 0.013 J 0.0073 J 0.0058 JB 0.018 J 0.024 0.016 J 0.0095 J 0.0046 JB 0.021 JB 0.01 JB 0.011 JB 0.012
0.011 J 0.019 J 0.016 J 0.018 J 0.012 J 0.01 J 0.019 J 0.024 0.03 0.016 J 0.0071 JB 0.039 J 0.015 JB 0.018 J 0.027

0.0035 JB 0.0061 J 0.0052 J 0.0087 J 0.0039 J 0.0032 JB 0.011 J 0.012 J 0.0094 J 0.0068 J 0.0023 JB 0.011 J 0.0046 JB 0.005 JB 0.0055
0.0031 J 0.0051 J 0.0045 J 0.0068 J 0.0034 J 0.0026 J 0.0099 J 0.0087 J 0.0081 J 0.0048 J 0.0027 JB 0.0092 J 0.004 JB 0.006 J 0.0063
0.0028 JB 0.0042 JB 0.0042 JB 0.0047 JB 0.0025 JB 0.0021 JB 0.0072 J 0.0069 J 0.0067 J 0.004 JB 0.0024 J 0.0072 J 0.003 J 0.0033 J 0.0031
0.0013 J 0.0024 J 0.0022 J 0.0034 J 0.0015 J 0.0013 J 0.005 J 0.0037 J 0.0039 J 0.0026 J ND 0.004 J 0.0015 J 0.0013 J 0.0018
0.0013 J 0.0032 J 0.0024 J 0.0036 J 0.0019 J 0.0013 J 0.0051 J 0.0031 J 0.0044 J 0.0028 J ND 0.0041 J 0.0016 J 0.0017 J 0.002

3.9 5.8 4.2 4.8 3.6 3 2.3 3.6 8.9 4.2 1.9 B 12 3.9 6.2 8.1
11 12 8.1 16 6.5 5.6 4.7 6.5 16 14 4.1 22 7.4 7.7 20

0 & 0 & 0 & 0 & 0 & 0 & 0 & 0 & 0 & 0 & 0 & 0 & 0 & 0 & 0
93 87 91 91 87 88 100 94 88 86 69 72 69 72 76
96 88 94 91 89 92 104 98 88 88 75 76 74 76 79
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - SHC Results - Sediment

Field ID
Lab ID
Sample Type
Matrix
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Percent Lipids
Min Reporting Limit
Units

SHC/TPH
n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
Isoprenoid RRT 1380
n-Tetradecane
Isoprenoid RRT 1470
n-Pentadecane
n-Hexadecane
Isoprenoid RRT 1650
n-Heptadecane
Pristane
n-Octadecane
Phytane
n-Nonadecane
n-Eicosane
n-Heneicosane
n-Docosane
n-Tricosane
n-Tetracosane
n-Pentacosane
n-Hexacosane
n-Heptacosane
n-Octacosane
n-Nonacosane
n-Triacontane
n-Hentriacontane
n-Dotriacontane
n-Tritriacontane
n-Tetratriacontane
n-Pentatriacontane
n-Hexatriacontane
n-Heptatriacontane
n-Octatriacontane
n-Nonatriacontane
n-Tetracontane
TPH (RES)
TPH

%ortho-terphenyl
%5A-androstane
%d50-tetracosane

00-N04-01-PHC-S 00-3B-01-PHC-S 00-5B-01-PHC-S 00-5E-01-PHC-S 00-N20-01-PHC-S 00-L08-02-PHC-S 00-L08-03-PHC-S 00-L06-01-PHC-S
20A3533 20A3534 20A3535 20A3536 20A3537 20A3538 20A3539 20A3540

N N N N N N N N
SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
DH-S-61PB DH-S-61PB DH-S-61PB DH-S-61PB DH-S-61PB DH-S-61PB DH-S-61PB DH-S-61PB

08/18/00 08/20/00 08/17/00 08/17/00 08/18/00 08/21/00 08/21/00 08/21/00
03/08/01 03/08/01 03/08/01 03/08/01 03/08/01 03/08/01 03/08/01 03/08/01
03/16/01 03/16/01 03/16/01 03/17/01 03/17/01 03/17/01 03/17/01 03/17/01
08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00

41.7 63.3 76.2 74.8 62.7 64.7 75.2 56
NA NA NA NA NA NA NA NA

0.039 0.025 0.022 0.022 0.026 0.026 0.022 0.029
mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

J 0.024 J 0.0025 J ND 0.0023 J 0.0089 J 0.005 J 0.0038 J 0.0032 J
J 0.038 J 0.0056 J 0.0014 J 0.0044 J 0.015 J 0.0098 J 0.01 J 0.0076 J
J 0.052 0.007 J 0.0011 J 0.0061 J 0.021 J 0.017 J 0.019 J 0.011 J
J 0.06 0.0095 J 0.0011 J 0.0071 J 0.025 J 0.025 J 0.03 0.015 J

0.082 0.017 J 0.0015 J 0.011 J 0.037 0.044 0.053 0.025 J
J 0.026 J 0.0053 J ND 0.0034 J 0.013 J 0.02 J 0.027 0.0085 J

0.091 0.02 J 0.0017 J 0.012 J 0.043 0.051 0.064 0.028 J
0.064 0.014 J ND 0.0082 J 0.032 0.037 0.043 0.019 J

0.12 0.032 0.0028 J 0.019 J 0.059 0.067 0.08 0.039
0.12 0.033 0.0028 J 0.019 J 0.059 0.058 0.068 0.038

0.056 0.015 J ND 0.0096 J 0.028 0.034 0.04 0.018 J
0.19 0.068 0.0066 J 0.028 0.1 0.075 0.067 0.073
0.14 0.039 0.0061 J 0.026 0.068 0.061 0.066 0.052
0.15 0.04 0.0044 J 0.025 0.075 0.05 0.046 0.049
0.06 0.018 J 0.0021 J 0.012 J 0.031 0.037 0.045 0.02 J
0.25 0.061 0.006 J 0.034 0.13 0.066 0.043 0.084
0.21 0.053 0.0045 J 0.028 0.12 0.063 0.04 0.075
0.49 0.1 0.026 0.047 0.27 0.13 0.063 0.18
0.34 0.074 0.012 J 0.036 0.18 0.08 0.036 0.12

1.1 0.19 0.022 B 0.078 0.6 0.23 0.087 0.32
0.32 0.073 0.018 JB 0.036 B 0.18 0.081 0.034 B 0.11
0.98 0.25 0.028 B 0.087 B 0.62 0.3 0.1 0.42

B 0.25 0.071 B 0.022 B 0.04 B 0.15 B 0.08 B 0.034 B 0.088 B
1.3 0.39 0.036 B 0.13 B 0.92 0.46 0.16 B 0.59

B 0.18 B 0.056 B 0.022 B 0.035 B 0.11 B 0.066 B 0.03 B 0.066 B
0.92 0.29 0.03 B 0.11 B 0.62 0.32 0.13 B 0.41
0.47 0.14 0.014 JB 0.052 B 0.45 0.33 0.079 B 0.54
0.78 0.22 0.025 B 0.093 B 0.53 0.25 0.11 B 0.32

B 0.079 0.027 B 0.009 JB 0.017 JB 0.047 B 0.031 B 0.021 JB 0.052 B
0.24 0.068 0.0084 JB 0.031 B 0.17 0.07 0.031 B 0.091

JB 0.019 JB 0.0074 JB 0.0032 JB 0.0047 JB 0.012 JB 0.0075 JB 0.0044 JB 0.0084 JB
J 0.038 J 0.013 JB 0.0032 JB 0.0065 JB 0.027 0.012 JB 0.0076 JB 0.015 JB
JB 0.011 J 0.0041 JB 0.0021 JB 0.0026 JB 0.0064 JB 0.0037 JB 0.0028 JB 0.0051 JB
J 0.0091 J 0.0034 JB 0.0014 JB 0.002 JB 0.0064 J 0.0032 JB 0.0017 JB 0.0053 JB
J 0.017 J 0.0024 J ND 0.0016 J 0.0036 J 0.0016 J 0.0018 J 0.048
J 0.0039 J 0.0013 J ND 0.00092 J 0.0022 J 0.001 J 0.00072 J 0.0022 J
J 0.0043 J 0.0011 J ND 0.00083 J 0.0025 J ND 0.0008 J 0.0018 J

13 3.5 0.91 B 1.6 B 7.9 4.9 3.2 5.9
23 6.4 5.9 3.5 17 14 11 11

& 0 & 0 & 0 & 0 & 0 & 0 & 0 & 0 &
78 76 57 71 65 85 64 73
79 76 60 74 65 84 67 75
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - SHC Results - Tissue

Field ID
00-N18-01-PHC-

AN 00-N13-01-PHC-T-AN
00-N03-01-PHC-

AN 00-3A-01-PHC-T-AS 00-N12-01-PHC-T-AN 00-5F-01-PHC-T-CY 00-L08-01-PHC-T-AS 00-L09-01-PHC-T-AS 00-4A-01-PHC-T-AN 00-5(0)-01-PHC-T-AN 00-5H-01-PHC-T-AS
Lab ID 20A3472 20A3483 20A3495 20A3498 20A3502 20A3509 20A3512 20A3513 20A3517 20A3522 20A3524
Sample Type N N N N N N N N N N N
Matrix TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE
Sample Size 9.76 g 9.86 g 2.68 g 8.72 g 9.26 g 9.72 g 8.94 g 8.36 g 7.96 g 9.92 g 9.17 g
Weight Basis WET WET WET WET WET WET WET WET WET WET WET
Associated Blank DH-S-64PB DH-S-64PB DH-S-64PB DH-S-64PB DH-S-64PB DH-S-64PB DH-S-64PB DH-S-64PB DH-S-64PB DH-S-64PB DH-S-64PB
Field Date 08/25/00 08/19/00 08/17/00 08/20/00 08/19/00 08/19/00 08/21/00 08/21/00 08/21/00 08/22/00 08/22/00
Extract Date 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01
Analysis Date 04/07/01 04/07/01 04/07/01 04/07/01 04/07/01 04/07/01 04/07/01 04/07/01 04/07/01 04/07/01 04/07/01
Date Received 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00
Percent Solids 23.6 23.3 22 13.8 24.2 20.8 14.6 15.5 20.5 22.9 15
Percent Lipids NA NA NA NA NA NA NA NA NA NA NA
Min Reporting Limit 0.051 0.051 0.19 0.057 0.054 0.051 0.056 0.06 0.063 0.05 0.054
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

SHC/TPH - Wet
n-Octane ND ND ND ND ND ND ND ND ND ND ND
n-Nonane ND ND ND ND ND 0.012 J ND ND ND ND ND
n-Decane ND 0.002 J ND ND ND 0.002 J ND ND ND 0.0058 J 0.0025 J
n-Undecane ND ND ND ND ND 0.0032 J ND ND ND ND ND
n-Dodecane ND ND ND ND ND 0.01 J 0.0034 J 0.0028 J ND 0.0022 J 0.0024 J
n-Tridecane ND 0.0041 J ND ND 0.0021 J ND ND ND ND 0.0027 J ND
Isoprenoid RRT 1380 0.0097 J 0.0087 J ND ND 0.003 J 0.0043 J 0.0012 J 0.0016 J ND 0.003 J ND
n-Tetradecane 0.0022 J 0.0039 J ND 0.0018 J 0.0032 J 0.0022 J ND ND 0.0034 J 0.0038 J ND
Isoprenoid RRT 1470 0.0048 J 0.017 J ND ND 0.0091 J 0.014 J 0.0038 J 0.0044 J 0.0049 J 0.007 J 0.0033 J
n-Pentadecane 0.043 J 0.023 J 0.086 J 0.0026 J 0.088 0.0063 J 0.0044 J 0.0042 J 0.085 0.095 0.0042 J
n-Hexadecane 0.0036 JB 0.0046 JB 0.012 JB 0.0027 JB 0.0072 JB 0.0033 JB 0.0033 JB 0.0027 JB 0.0096 JB 0.0068 JB 0.003 JB
Isoprenoid RRT 1650 0.0018 J 0.0046 J ND 0.0026 J 0.0038 J ND ND 0.0023 J 0.0028 J 0.0033 J 0.0014 J
n-Heptadecane 0.071 0.038 JB 0.13 J 0.0048 JB 0.13 0.0054 JB 0.0056 JB 0.0051 JB 0.15 0.15 0.0056 JB
Pristane 14 D 9 2.2 0.0048 J 14 D 0.012 J 0.0079 J 0.0079 J 22 D 23 D 0.009 J
n-Octadecane 0.0046 JB 0.0063 JB 0.015 JB 0.0028 JB 0.0097 JB 0.0032 JB 0.0029 JB 0.0026 JB 0.011 JB 0.0081 JB 0.0037 JB
Phytane 0.0029 J 0.0096 J ND ND 0.0066 J ND ND ND ND 0.0027 J ND
n-Nonadecane 0.0031 J 0.0058 J 0.014 J ND 0.0081 J 0.003 J ND 0.0021 J 0.0069 J 0.0052 J 0.0027 J
n-Eicosane 0.0029 J 0.0051 J ND ND ND 0.0052 J ND ND 0.0038 J ND ND
n-Heneicosane 0.011 JB 0.046 JB 0.023 JB 0.0032 JB 0.02 JB 0.0067 JB 0.0041 JB 0.0048 JB 0.014 JB 0.012 JB 0.0048 JB
n-Docosane 0.011 JB 0.023 JB 0.035 JB 0.0047 JB 0.018 JB 0.0076 JB 0.0066 JB 0.007 JB 0.014 JB 0.0099 JB 0.0073 JB
n-Tricosane 0.036 JB 0.076 B 0.09 JB 0.014 JB 0.046 JB 0.022 JB 0.018 JB 0.017 JB 0.03 JB 0.034 JB 0.022 JB
n-Tetracosane 0.025 JB 0.023 JB 0.11 JB 0.022 JB 0.026 JB 0.019 JB 0.027 JB 0.026 JB 0.028 JB 0.033 JB 0.034 JB
n-Pentacosane 0.048 JB 0.044 JB 0.21 B 0.046 JB 0.052 JB 0.04 JB 0.052 JB 0.05 JB 0.056 JB 0.072 B 0.075 B
n-Hexacosane 0.045 JB 0.03 JB 0.26 B 0.062 B 0.044 JB 0.044 JB 0.067 B 0.065 B 0.062 JB 0.079 B 0.099 B
n-Heptacosane 0.064 B 0.047 JB 0.34 B 0.086 B 0.067 B 0.075 B 0.095 B 0.091 B 0.088 B 0.11 B 0.14 B
n-Octacosane 0.054 B 0.034 JB 0.3 B 0.078 B 0.053 JB 0.056 B 0.08 B 0.08 B 0.077 B 0.09 B 0.12 B
n-Nonacosane 0.056 B 0.042 JB 0.31 B 0.078 B 0.061 B 0.066 B 0.083 B 0.081 B 0.087 B 0.092 B 0.13 B
n-Triacontane 0.042 JB 0.026 JB 0.22 B 0.057 B 0.042 JB 0.044 JB 0.058 B 0.057 JB 0.06 JB 0.062 B 0.1 B
n-Hentriacontane 0.041 JB 0.027 JB 0.21 B 0.053 JB 0.044 JB 0.046 JB 0.053 JB 0.053 JB 0.056 JB 0.057 B 0.085 B
n-Dotriacontane 0.024 JB 0.016 JB 0.12 JB 0.032 JB 0.027 JB 0.024 JB 0.03 JB 0.031 JB 0.034 JB 0.035 JB 0.047 JB
n-Tritriacontane 0.017 JB 0.0097 JB 0.085 JB 0.02 JB 0.02 JB 0.018 JB 0.019 JB 0.019 JB 0.021 JB 0.023 JB 0.032 JB
n-Tetratriacontane 0.0084 JB 0.006 JB 0.045 JB 0.01 JB 0.01 JB 0.0073 JB 0.01 JB 0.0096 JB 0.013 JB 0.013 JB 0.016 JB
n-Pentatriacontane 0.006 JB 0.0061 JB 0.03 JB 0.0061 JB 0.0081 JB 0.005 JB 0.0061 JB 0.0062 JB 0.0086 JB 0.0084 JB 0.0087 JB
n-Hexatriacontane 0.0033 J 0.0026 J 0.016 J 0.003 J 0.0054 J 0.0024 J 0.0028 J 0.0032 J 0.0046 J 0.0038 J 0.0044 J
n-Heptatriacontane 0.0019 J ND 0.0099 J ND 0.0036 J ND ND ND ND 0.0023 J 0.0024 J
n-Octatriacontane 0.0024 J 0.0089 J 0.012 J ND ND ND ND 0.0051 J ND ND ND
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - SHC Results - Tissue

Field ID
00-N18-01-PHC-

AN 00-N13-01-PHC-T-AN
00-N03-01-PHC-

AN 00-3A-01-PHC-T-AS 00-N12-01-PHC-T-AN 00-5F-01-PHC-T-CY 00-L08-01-PHC-T-AS 00-L09-01-PHC-T-AS 00-4A-01-PHC-T-AN 00-5(0)-01-PHC-T-AN 00-5H-01-PHC-T-AS
Lab ID 20A3472 20A3483 20A3495 20A3498 20A3502 20A3509 20A3512 20A3513 20A3517 20A3522 20A3524
Sample Type N N N N N N N N N N N
Matrix TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE
Sample Size 9.76 g 9.86 g 2.68 g 8.72 g 9.26 g 9.72 g 8.94 g 8.36 g 7.96 g 9.92 g 9.17 g
Weight Basis WET WET WET WET WET WET WET WET WET WET WET
Associated Blank DH-S-64PB DH-S-64PB DH-S-64PB DH-S-64PB DH-S-64PB DH-S-64PB DH-S-64PB DH-S-64PB DH-S-64PB DH-S-64PB DH-S-64PB
Field Date 08/25/00 08/19/00 08/17/00 08/20/00 08/19/00 08/19/00 08/21/00 08/21/00 08/21/00 08/22/00 08/22/00
Extract Date 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01
Analysis Date 04/07/01 04/07/01 04/07/01 04/07/01 04/07/01 04/07/01 04/07/01 04/07/01 04/07/01 04/07/01 04/07/01
Date Received 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00
Percent Solids 23.6 23.3 22 13.8 24.2 20.8 14.6 15.5 20.5 22.9 15
n-Nonatriacontane ND ND ND ND ND ND ND ND ND ND ND
n-Tetracontane ND ND ND ND ND ND ND ND ND ND ND
TPH (RES) 13 B 10 B 6.9 B 1.3 B 20 B 1.5 B 3 B 1.6 B 32 30 1.9 B
TPH 15 14 12 1.6 26 4.4 ND ND ND ND ND

5A-androstane 66 52 59 59 50 68 45 60 39 57 53
d50-tetracosane 70 56 63 63 51 70 47 61 40 59 53
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - SHC Results - Field QC

Field ID 00-N01-01-PHC-EB 00-N13-01-PHC-FB
Lab ID 20A3487 20A3503
Sample Type N N
Matrix WATER WATER
Associated Blank DH-S-68PB DH-S-68PB
Field Date 08/17/00 08/19/00
Extract Date 04/06/01 04/06/01
Analysis Date 04/10/01 04/10/01
Date Received 08/30/00 08/30/00
Percent Solids NA NA
Percent Lipids NA NA
Min Reporting Limit 7.7 5.9
Units ug/L ug/L

SHC/TPH
n-Nonane ND ND
n-Decane 0.36 JB ND
n-Undecane ND ND
n-Dodecane ND ND
n-Tridecane ND ND
Isoprenoid RRT 1380 ND ND
n-Tetradecane ND ND
Isoprenoid RRT 1470 ND ND
n-Pentadecane ND ND
n-Hexadecane ND ND
Isoprenoid RRT 1650 ND ND
n-Heptadecane ND ND
Pristane ND ND
n-Octadecane ND ND
Phytane ND ND
n-Nonadecane ND ND
n-Eicosane ND ND
n-Heneicosane 0.33 J ND
n-Docosane 0.48 J 0.18 J
n-Tricosane 1.3 J 0.55 JB
n-Tetracosane 1.5 J 0.77 J
n-Pentacosane 3 J 1.6 J
n-Hexacosane 3.8 J 2.1 J
n-Heptacosane 5.2 J 2.7 J
n-Octacosane 5.3 J 3.4 J
n-Nonacosane 4.8 J 2.8 J
n-Triacontane 3.5 J 2.4 J
n-Hentriacontane 3.2 J 2.4 J
n-Dotriacontane 1.9 J 1.7 J
n-Tritriacontane 1.4 J 1.3 J
n-Tetratriacontane 0.98 J 0.85 J
n-Pentatriacontane 0.59 J 0.66 J
n-Hexatriacontane 0.47 J 0.38 J
n-Heptatriacontane 0.28 J 0.24 J
n-Octatriacontane 0.56 J 0.43 J
n-Nonatriacontane ND ND
n-Tetracontane ND ND

%ortho-terphenyl 60 67
%5A-androstane 60 67
%d50-tetracosane 60 67
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - ST Results - Sediment

Field ID 00-C0L-01-PHC-S 00-SAG-01-PHC-S 00-N14-01-PHC-S 00-N13-03-PHC-S 00-N12-01-PHC-S 00-5F-01-PHC-S 00-N15-01-PHC-S 00-N21-01-PHC-S 00-L07-01-PHC-S 00-L08-01-PHC-S 00-L01-01-PHC-S 00-4A-01-PHC-S 00-4B-01-PHC-S 00-5(1)-01-PHC-S 00-5(5)-01-PHC-S 00-5(10)-01-PHC-S 00-5(0)-01-PHC-S
Lab ID 20A3500 F1 20A3501 F1 20A3504 F1 20A3505 F1 20A3506 F1 20A3507 F1 20A3508 F1 20A3510 F1 20A3514 F1 20A3515 F1 20A3516 F1 20A3518 F1 20A3519 F1 20A3520 F1 20A3521 F1 20A3523 F1 20A3525 F
Sample Type N N N N N N N N N N N N N N N N N
Matrix SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
Sample Size 24.52 g 22.34 g 14.97 g 17.22 g 15.4 g 20.98 g 25.19 g 14.71 g 21.18 g 22.2 g 15.66 g 21.06 g 19.42 g 20.05 g 20.44 g 22.09 g 20.72 g
Weight Basis DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY
Associated Blank DH-S-58PB PCA DH-S-58PB PCA DH-S-58PB PCA DH-S-58PB PCA DH-S-58PB PCA DH-S-58PB PCA DH-S-58PB PCA DH-S-58PB PCA DH-S-58PB PCA DH-S-58PB PCA DH-S-58PB PCA DH-S-58PB PCA DH-S-58PB PCA DH-S-58PB PCA DH-S-58PB PCA DH-S-58PB PCA DH-S-58PB PCA
Field Date 08/24/00 08/25/00 08/19/00 08/19/00 08/19/00 08/19/00 08/19/00 08/19/00 08/21/00 08/21/00 08/21/00 08/21/00 08/21/00 08/22/00 08/22/00 08/22/00 08/22/00
Extract Date 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01 03/07/01
Analysis Date 03/15/01 03/15/01 03/15/01 03/15/01 03/15/01 03/15/01 03/15/01 03/15/01 03/15/01 03/15/01 03/15/01 03/15/01 03/15/01 03/15/01 03/15/01 03/16/01 03/16/01
Date Received 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00
Percent Solids 79.7 72.5 49.4 57.2 50.3 68.2 82.2 48.9 70.7 73.5 51.9 71.5 63.3 66.3 68.3 73.4 69.1
Percent Lipids NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Min Reporting Limit 0.51 0.56 0.84 0.72 0.81 0.6 0.5 0.85 0.59 0.56 0.8 0.59 0.64 0.62 0.61 0.56 0.6
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

Sterane-Triterpane Biomarkers
T4-C23Diterpane 0.5 J 0.65 2 1.2 2.1 0.74 0.083 J 2.2 0.81 1.4 1.7 0.59 3.2 0.72 0.56 J 0.57 0.54 J
S4-Diacholestane 0.4 J 1 2.4 1.6 2.2 0.82 0.065 J 2.6 0.93 1.5 2.1 1.1 3.4 0.89 0.73 0.62 0.73
S5-Diacholestane 0.27 J 0.53 J 1.6 1 1.6 0.55 J 0.058 J 1.8 0.63 1.1 1.4 0.72 2.2 0.6 J 0.51 J 0.44 J 0.54 J
T9-C29Tricyclictriterpane 0.12 J 0.12 J 0.36 J 0.19 J 0.26 J 0.11 J 0.018 J 0.45 J 0.3 J 0.32 J 0.36 J 0.16 J 0.79 0.099 J 0.086 J 0.096 J 0.098 J
T10-C29Tricyclictriterpane 0.11 J 0.16 J 0.38 J 0.27 J 0.43 J 0.16 J 0.013 J 0.33 J 0.15 J 0.29 J 0.32 J 0.14 J 0.69 0.13 J 0.065 J 0.084 J 0.087 J
T11-Trisnorhopane(TS) 0.43 J 0.51 J 1.4 0.92 1.8 0.5 J 0.051 J 1.2 0.41 J 0.94 1.5 0.61 1.1 0.47 J 0.38 J 0.47 J 0.47 J
T12-Trisnorhopane(TM) 1.8 1.4 7.2 5 9 2.2 0.17 J 9.9 0.99 1.6 3.6 1.9 2.7 2.4 1.9 1.7 1.5
S24-Methylcholestane 2 1.1 5.9 4.8 9.6 1.9 0.14 J 10 0.82 2.1 3 1.2 3 2 1.6 1 1.1
S25-Ethylcholestane 0.46 J 0.48 J 1.6 1.3 1.4 0.5 J 0.059 J 2.2 0.35 J 0.64 0.98 0.7 1.3 0.4 J 0.22 J 0.43 J 0.56 J
S28-Ethylcholestane 6.7 3.6 60 31 57 16 0.7 65 5.4 10 14 6.5 12 9.5 8.2 5.8 6.2
T15-Norhopane 3.3 3.3 20 12 19 5.6 0.43 J 22 2.8 6.2 11 5.2 7.9 5.6 4.5 3.6 4
T18-Oleanane ND 0.076 J 0.43 J 0.2 J 0.19 J 0.14 J ND 0.38 J 0.28 J 0.4 J 0.32 J 0.26 J 0.62 J ND ND ND 0.12 J
T19-Hopane 4.2 4.4 17 12 19 6.4 0.44 J 24 2.8 5.7 10 6.4 8.3 5.8 4.7 3.9 4.1
T21-Homohopane 1.4 1.4 5.6 3.9 6.8 1.9 0.16 J 9.5 1 2.4 3.7 2.3 2.8 1.8 1.3 1.1 1
T22-Homohopane 4.9 11 20 12 20 10 0.48 J 25 2.4 3.1 8 4.2 4.8 5.4 5.9 3.4 4.2

5B(H)-Cholane 93 96 98 99 100 104 95 102 95 108 108 103 94 106 102 83 112
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - ST Results - Sediment

00-N05-01-PHC-S 00-N08-01-PHC-S 00-L09-01-PHC-S 00-N09-01-PHC-S 00-5A-01-PHC-S 00-3A-01-PHC-S 00-L04-01-PHC-S 00-N11-01-PHC-S 00-N04-01-PHC-S 00-3B-01-PHC-S 00-5B-01-PHC-S 00-5E-01-PHC-S 00-N20-01-PHC-S 00-L08-02-PHC-S 00-L08-03-PHC-S 00-L06-01-PHC-S 00-N06-01-PHC-S 00-N18-01-PHC-S 00-N23-01-PHC-S 00-COL-02-PHC-S
20A3526 F1 20A3527 F1 20A03511REF F1 20A3528 F1 20A3529 F1 20A3530 F1 20A3531 F1 20A3532 F1 20A3533 F1 20A3534 F1 20A3535 F1 20A3536 F1 20A3537 F1 20A3538 F1 20A3539 F1 20A3540 F1 20A3468 REF F1 20A3469 REF F1 20A3473 REF F1 20A3474 REF F1

N N N N N N N N N N N N N N N N N N N N
SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT

16.74 g 20.26 g 23.5 g 19.82 g 12.41 g 17.64 g 18.59 g 17.69 g 12.66 g 19.64 g 23.04 g 22.59 g 19.09 g 19.5 g 22.72 g 17.1 g 19.64 g 16.79 g 17.05 g 21.16 g
DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY

DH-S-58PB PCA DH-S-58PB PCA DH-S-58PB PCA DH-S-61PB F1 DH-S-61PB F1 DH-S-61PB F1 DH-S-61PB F1 DH-S-61PB F1 DH-S-61PB F1 DH-S-61PB F1 DH-S-61PB F1 DH-S-61PB F1 DH-S-61PB F1 DH-S-61PB F1 DH-S-61PB F1 DH-S-61PB F1 DH-S-55PB F1 DH-S-55PB F1 DH-S-55PB F1 DH-S-55PB F1
08/18/00 08/18/00 08/21/00 08/18/00 08/18/00 08/20/00 08/20/00 08/18/00 08/18/00 08/20/00 08/17/00 08/17/00 08/18/00 08/21/00 08/21/00 08/21/00 08/17/00 08/17/00 08/23/00 08/24/00
03/07/01 03/07/01 03/07/01 03/08/01 03/08/01 03/08/01 03/08/01 03/08/01 03/08/01 03/08/01 03/08/01 03/08/01 03/08/01 03/08/01 03/08/01 03/08/01 02/20/01 02/20/01 02/20/01 02/20/01
03/16/01 03/16/01 03/21/01 03/20/01 03/20/01 03/20/01 03/20/01 03/21/01 03/21/01 03/21/01 03/21/01 03/21/01 03/21/01 03/21/01 03/21/01 03/21/01 03/27/01 03/27/01 03/27/01 03/27/01
08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00

54.1 67.3 77.4 65.8 40.9 58.6 61.2 58 41.7 63.3 76.2 74.8 62.7 64.7 75.2 56 63.8 55.6 56.5 68.8
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.75 0.62 0.53 0.63 1 0.71 0.67 0.71 0.99 0.64 0.54 0.55 0.65 0.64 0.55 0.73 0.64 0.74 0.73 0.59
ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

1.7 2.6 0.21 J 0.28 J 1.7 0.76 0.52 J 1.2 1.6 0.58 J 0.87 0.56 1 1.6 1.1 0.65 J 0.73 1.1 1.4 1.6
2 2.4 0.34 J 0.39 J 2.1 1.1 0.87 1.4 2 0.77 0.81 0.58 1 1.8 1.5 1.1 0.97 1.4 2.1 1.8

1.4 1.6 0.22 J 0.26 J 1.4 0.64 J 0.55 J 0.87 1.4 0.48 J 0.48 J 0.39 J 0.7 1.1 0.74 0.65 J 0.49 J 0.98 1.4 1.6
0.35 J 0.58 J 0.042 J 0.17 J 0.4 J 0.21 J 0.24 J 0.3 J 0.48 J 0.15 J 0.29 J 0.17 J 0.2 J 0.39 J 0.31 J 0.26 J 0.48 J 0.24 J 0.46 J 0.38 J
0.32 J 0.56 J 0.052 J 0.21 J 0.4 J 0.24 J 0.18 J 0.19 J 0.42 J 0.16 J 0.23 J 0.14 J 0.18 J 0.39 J 0.3 J 0.19 J 0.17 J 0.23 J 0.42 J 0.38 J
1.7 0.78 0.22 J 0.38 J 2.1 0.78 0.74 1 2.1 0.64 0.28 J 0.5 J 0.98 1.3 1.2 0.83 0.91 1.1 1.3 0.83
6.4 2.8 0.6 1.1 8.4 1.8 2.1 3.8 9.1 1.6 0.34 J 1.4 4.2 2 1.3 1.9 2.3 4.5 3.6 21
5.9 3.2 0.56 1.1 8.4 1.8 1.4 2.8 9.6 1.4 0.54 1.2 3.8 2.1 1.8 1.6 2.4 4.5 3.4 23
1.7 0.74 0.15 J 0.31 J 1.6 0.73 0.67 0.73 2 0.54 J 0.3 J 0.45 J 1 0.97 1.2 0.66 J 0.54 J 1.1 1.4 2.6
26 10 2.2 5.1 44 10 23 31 51 7.8 0.75 4.2 28 17 5.7 24 9.7 20 20 86
16 6.5 1.7 3.2 20 6.2 7 12 20 4.2 0.95 3.6 11 8.8 5.3 5.7 5.7 11 10 29

0.15 J 0.34 J 0.11 J ND ND 0.17 J 0.34 J 0.25 J 0.24 J 0.21 J 0.13 J 0.086 J 0.29 J 0.59 J 0.42 J 0.42 J 0.098 J 0.13 J 0.52 J ND
15 7.2 1.8 2.9 21 5.6 6 9.8 21 4.7 1 4.2 10 6.6 5.6 5.6 6.5 12 11 34

4.6 2.2 0.7 1.4 8.9 2.3 2.3 3.9 7.5 1.8 0.4 J 1.8 3.8 2.7 2.4 2.1 2.4 4.6 4.2 18
14 6 1.8 2.9 20 3.5 5.2 13 20 2.9 0.4 J 2.5 13 5.1 3.3 4.9 5.1 14 6.4 62

103 107 78 83 81 89 86 84 83 90 77 76 76 86 79 78 77 69 73 72
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - ST Results - Sediment

00-KUP-01-PHC-S 00-KUP-02-PHC-S 00-N00-01-PHC-S 00-N13-02-PHC-S 00-N13-01-PHC-S 00-N19-01-PHC-S 00-N10-01-PHC-S 00-N03-01-PHC-S 00-N07-01-PHC-S 00-N16-01-PHC-S 00-N02-01-PHC-S 00-N01-01-PHC-S 00-N17-01-PHC-S 00-5D-01-PHC-S 00-5H-01-PHC-S 00-4C-01-PHC-S
20A3475 REF F1 20A3476 REF F1 20A3482 REF F1 20A3484 REF F1 20A3485 REF F1 20A3486 REF F1 20A3488 REF F1 20A3489 REF F1 20A3490 REF F1 20A3491 REF F1 20A3492 REF F1 20A3493 REF F1 20A3494 REF F1 20A3496 REF F1 20A3497 REF F1 20A3499 REF F1

N N N N N N N N N N N N N N N N
SEDIMENT PEAT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT

23.02 g 20.9 g 21.1 g 15.88 g 16.46 g 18.62 g 19.31 g 16.02 g 16.37 g 18.17 g 19.09 g 23.3 g 17.86 g 16.66 g 22.17 g 17.71 g
DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY

DH-S-55PB F1 DH-S-55PB F1 DH-S-55PB F1 DH-S-55PB F1 DH-S-55PB F1 DH-S-55PB F1 DH-S-55PB F1 DH-S-55PB F1 DH-S-55PB F1 DH-S-55PB F1 DH-S-55PB F1 DH-S-55PB F1 DH-S-55PB F1 DH-S-55PB F1 DH-S-55PB F1 DH-S-55PB F1
08/24/00 08/24/00 08/26/00 08/19/00 08/19/00 08/17/00 08/17/00 08/17/00 08/17/00 08/17/00 08/17/00 08/17/00 08/17/00 08/22/00 08/22/00 08/21/00
02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01 02/20/01
03/27/01 03/27/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01
08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00

75.6 66.2 66.1 51.4 53.7 61 62 51.4 54.2 59.6 62.4 75.4 57.3 54.2 69.1 57.4
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.54 0.6 1.2 0.79 0.76 0.67 0.65 1.6 0.76 0.69 0.65 0.54 0.7 0.75 0.56 0.7
ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

0.1 J 0.29 J 1 J 1.3 1 0.87 1.7 1.3 J 1.3 1.1 0.74 0.18 J 1.2 1.1 0.67 0.4 J
0.062 J 0.38 J 1.6 1.8 1.6 1.2 1.5 1.7 1.8 1.5 1 0.19 J 1.4 1.4 0.84 0.67 J
0.035 J 0.21 J 0.89 J 1.3 1.1 0.75 1 1 J 1 0.94 0.56 J 0.13 J 0.96 0.86 0.49 J 0.35 J

ND 0.092 J 0.3 J 0.32 J 0.28 J 0.22 J 0.3 J 0.32 J 0.34 J 0.37 J 0.19 J 0.044 J 0.3 J 0.3 J 0.17 J 0.13 J
ND 0.1 J 0.28 J 0.33 J 0.28 J 0.22 J 0.28 J 0.35 J 0.34 J 0.35 J 0.22 J 0.043 J 0.33 J 0.31 J 0.2 J 0.12 J

0.06 J 0.18 J 1.3 1.3 1 0.86 1.4 1.3 J 1.4 1.2 0.84 0.2 J 1.3 0.71 J 0.57 0.48 J
0.12 J 2.2 3.4 6.8 5.2 3.3 3.7 3.4 3.4 3.2 2.2 0.41 J 3.2 4 1.4 1.2
0.06 J 0.6 3.1 7 5.3 3 2.6 3.4 3.5 3.2 2.2 0.38 J 3.3 3.4 1.5 1.1

0.033 J 0.27 J 1.2 1.3 1.1 0.78 0.85 1.1 J 1 1 0.7 0.12 J 1 1.2 0.51 J 0.37 J
0.38 J 22 18 40 30 15 31 16 16 18 8.5 1.4 16 48 9.6 5.7
0.4 J 6 11 14 14 7.5 12 8.6 9.9 10 5.2 1.1 8.7 14 4.2 3.2

ND 0.077 J 0.48 J 0.31 J 0.28 J 0.17 J 0.2 J 0.28 J 0.41 J 0.21 J 0.16 J 0.12 J 0.17 J 0.61 J 0.14 J 0.14 J
0.45 J 5 11 16 13 9 9.4 9.9 10 9.9 6.2 1.2 9.7 10 4.2 3.6
0.14 J 1.4 4 6 4.6 3.5 3.6 4.1 4 4.2 2.4 0.53 J 4 3.4 1.7 1.4
0.35 J 12 9.4 18 14 8 14 6.6 7.5 8.2 4.7 0.8 7 15 3.3 3.9

72 64 82 79 79 86 75 83 80 83 82 80 86 84 83 82

ND - Not Detected Page 3 of 3  



Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - ST Results - Tissue

Field ID 00-3A-01-PHC-T-AS 00-4A-01-PHC-T-AN 00-5H-01-PHC-T-AS 00-5F-01-PHC-T-CY 00-5(0)-01-PHC-T-AN 00-N03-01-PHC-AN 00-N12-01-PHC--T-AN 00-N13-01-PHC-T-AN 00-N18-01-PHC-AN 00-L08-01-PHC-T-AS 00-L09-01-PHC-T-AS
Lab ID 20A3498F1 20A3517F1 20A3524F1 20A3509F1 20A3522F1 20A3495F1 20A3502F1 20A3483F1 20A3472F1 20A3512F1 20A3513F1
Matrix TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE
Sample Size 8.72 g 7.96 g 9.17 g 9.72 g 9.92 g 2.68 g 9.26 g 9.86 g 9.76 g 8.94 g 8.36 g
Weight Basis WET WET WET WET WET WET WET WET WET WET WET
Associated Blank DH-S-64PBF1 DH-S-64PBF1 DH-S-64PBF1 DH-S-64PBF1 DH-S-64PBF1 DH-S-64PBF1 DH-S-64PBF1 DH-S-64PBF1 DH-S-64PBF1 DH-S-64PBF1 DH-S-64PBF1
Field Date 08/20/00 08/21/00 08/22/00 08/19/00 08/22/00 08/17/00 08/19/00 08/19/00 08/25/00 08/21/00 08/21/00
Extract Date 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01 03/28/01
Analysis Date 04/12/01 04/12/01 04/12/01 04/12/01 04/12/01 04/12/01 04/12/01 04/12/01 04/12/01 04/12/01 04/12/01
Date Received 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00
Percent Solids 13.8 20.5 15 20.8 22.9 22 24.2 23.3 23.6 14.6 15.5
Percent Lipids 4.54 3.24 1.56 1.24 1.96 NA 12.8 0.987 4.48 1.78 2.97
Min Reporting Limit 1.4 1.6 1.4 1.3 1.3 4.7 1.3 1.3 1.3 1.4 1.5
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

Sterane-Triterpane Biomarkers
T4-C23Diterpane 0.044 J 0.095 J 0.066 J 0.096 J 0.071 J 0.38 J 0.13 J 0.23 J 0.12 J 0.1 J 0.06 J
S4-Diacholestane 0.066 J 0.14 J 0.12 J 0.13 J 0.1 J 0.27 J 0.14 J 0.21 J 0.13 J 0.086 J 0.097 J
S5-Diacholestane 0.048 J ND 0.087 J 0.069 J 0.083 J 0.22 J 0.092 J 0.15 J 0.082 J 0.062 J 0.078 J
T9-C29Tricyclictriterpane ND ND ND ND ND ND ND 0.07 J ND ND ND
T10-C29Tricyclictriterpane ND ND ND ND ND ND ND 0.047 J ND ND ND
T11-Trisnorhopane(TS) 0.07 J 0.11 J 0.25 J 0.1 J 0.069 J 0.5 J 0.19 J 0.22 J 0.12 J 0.096 J 0.11 J
T12-Trisnorhopane(TM) 0.078 J 0.072 J 0.15 J 0.19 J 0.073 J 0.44 J 0.13 J 0.18 J 0.099 J 0.11 J 0.088 J
S24-Methylcholestane 0.078 J 0.11 J 0.13 J 0.14 J 0.074 J 0.25 J 0.14 J 0.13 J 0.096 J 0.09 J 0.13 J
S25-Ethylcholestane 0.059 J 0.16 J 0.14 J 0.1 J 0.11 J 0.23 J 0.11 J 0.13 J 0.074 J 0.1 J 0.086 J
S28-Ethylcholestane 0.19 J 0.29 J 0.39 J 0.66 J 0.24 J 0.59 J 0.42 J 0.46 J 0.31 J 0.23 J 0.24 J
T15-Norhopane 0.24 J 0.29 J 0.64 J 0.49 J 0.22 J 0.96 J 0.48 J 0.61 J 0.36 J 0.33 J 0.24 J
T18-Oleanane 0.6 J 0.55 J 0.56 J 0.6 J 0.45 J 2 J 0.53 J 0.54 J 0.55 J 0.58 J 0.52 J
T19-Hopane 0.31 J 0.34 J 0.88 J 0.51 J 0.3 J 1.2 J 0.46 J 0.59 J 0.43 J 0.46 J 0.36 J
T21-Homohopane 0.12 J 0.11 J 0.29 J 0.2 J 0.1 J 0.5 J 0.18 J 0.26 J 0.19 J 0.23 J 0.19 J
T22-Homohopane 0.12 J 0.15 J 0.28 J 0.36 J 0.15 J 0.55 J 0.24 J 0.31 J 0.22 J 0.22 J 0.29 J

5B(H)-Cholane 76 48 74 78 70 72 66 70 83 52 71
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - ST Results - Field QC

Field ID 00-N01-01-PHC-EB 00-N13-01-PHC-FB
Lab ID 20A3487 20A3503
Sample Type N N
Matrix WATER WATER
Sample Size 0.065 L 0.085 L
Weight Basis WET WET
Associated Blank DH-S-68PB DH-S-68PB
Field Date 08/17/00 08/19/00
Extract Date 04/06/01 04/06/01
Analysis Date 04/12/01 04/12/01
Date Received 08/30/00 08/30/00
Percent Solids NA NA
Percent Lipids NA NA
Min Reporting Limit 190 150
Units ng/L ng/L

Sterane-Triterpane Biomarkers
T4-C23Diterpane ND ND
S4-Diacholestane ND ND
S5-Diacholestane ND ND
T9-C29Tricyclictriterpane ND ND
T10-C29Tricyclictriterpane ND ND
T11-Trisnorhopane(TS) ND ND
T12-Trisnorhopane(TM) ND ND
S24-Methylcholestane ND ND
S25-Ethylcholestane ND ND
S28-Ethylcholestane ND ND
T15-Norhopane 23 J ND
T18-Oleanane ND ND
T19-Hopane 24 J ND
T21-Homohopane ND ND
T22-Homohopane ND ND

5B(H)-Cholane 72 84
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Field ID 02-3A-01-PHC-S 02-3B-01-PHC-S 02-4A-01-PHC-S 02-4B-01-PHC-S 02-4C-01-PHC-S 02-5A-01-PHC-S 02-5B-01-PHC-S
Sample Type N N N N N N N
Matrix SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
Sample Size 19.17 g 18.04 g 20.89 g 22.18 g 24.91 g 17.51 g 24.26 g
Weight Basis DRY DRY DRY DRY DRY DRY DRY
Associated Blank DY-S-69PB DY-S-69PB DY-S-66PB DY-S-66PB DY-S-66PB DY-S-63PB DY-S-63PB
Field Date 07/29/02 07/29/02 07/31/02 07/31/02 07/31/02 08/03/02 08/03/02
Extract Date 10/17/02 10/17/02 10/16/02 10/16/02 10/16/02 10/15/02 10/15/02
Analysis Date 10/31/02 10/31/02 10/29/02 10/29/02 10/29/02 10/25/02 10/26/02
Date Received 08/15/02 08/15/02 08/15/02 08/15/02 08/15/02 08/15/02 08/15/02
Percent Solids 63.1 59.6 68.9 73 81.9 57.6 79.7
Dilution Factor 1 1 1 1 1 1 1
Percent Lipids NA NA NA NA NA NA NA
Min Reporting Limit 0.65 0.69 0.6 0.56 0.5 0.71 0.52
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

Sterane-Triterpane Biomarkers
T4-C23Diterpane 0.79 0.83 0.37 J 0.14 J 0.034 J 1.1 0.14 J
S4-Diacholestane 1.2 1.2 0.77 0.23 J 0.037 J 1.6 0.18 J
S5-Diacholestane 1.1 1.1 0.52 J 0.16 J 0.04 J 0.68 J 0.11 J
T9-C29Tricyclictriterpane 0.25 J 0.25 J 0.099 J 0.036 J ND 0.28 J 0.038 J
T10-C29Tricyclictriterpane 0.22 J 0.23 J 0.093 J 0.032 J ND 0.3 J 0.036 J
T11-Trisnorhopane(TS) 1.2 1.1 0.7 0.19 J 0.079 J 1.9 0.19 J
T12-Trisnorhopane(TM) 2.5 2.6 1.9 0.5 J 0.12 J 5.1 0.39 J
S24-Methylcholestane 2.4 2.3 1.2 0.39 J 0.067 J 4.4 0.35 J
S25-Ethylcholestane 0.79 0.81 0.76 0.16 J 0.042 J 1.1 0.17 J
S28-Ethylcholestane 3.8 5.8 6.6 2 0.24 J 24 1.3
T15-Norhopane 6.6 6.3 4.4 1 0.24 J 10 0.97
T18-Oleanane 0.23 J 0.36 J ND ND ND ND ND
T19-Hopane 6.7 6.8 5.4 1.2 0.29 J 12 1.2
T21-Homohopane 2.9 3.1 2.5 0.5 J 0.16 J 4.6 0.54
T22-Homohopane 4 4.1 3.2 1.1 0.17 J 10 0.75

5B(H)-Cholane 78 82 89 85 82 80 76



02-5D-01-PHC-S 02-5D-02-PHC-S 02-5D-03-PHC-S 02-5E-01-PHC-S 02-5F-01-PHC-S 02-5H-01-PHC-S 02-5(0)-01-PHC-S 02-5(1)-01-PHC-S
N N N N N N N N

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
21.49 g 21.12 g 20.24 g 23.44 g 21.38 g 23.29 g 22.38 g 24.8 g
DRY DRY DRY DRY DRY DRY DRY DRY

DY-S-63PB DY-S-63PB DY-S-63PB DY-S-63PB DY-S-63PB DY-S-66PB DY-S-66PB DY-S-66PB
08/07/02 08/07/02 08/07/02 08/04/02 08/07/02 08/01/02 08/01/02 08/01/02
10/15/02 10/15/02 10/15/02 10/15/02 10/15/02 10/16/02 10/16/02 10/16/02
10/25/02 10/25/02 10/25/02 10/25/02 10/25/02 10/29/02 10/29/02 10/29/02
08/15/02 08/15/02 08/15/02 08/15/02 08/15/02 08/15/02 08/15/02 08/15/02

71.1 69.9 66.9 77.5 71.2 77.4 73.2 82.2
1 1 1 1 1 1 1 1

NA NA NA NA NA NA NA NA
0.58 0.59 0.62 0.53 0.58 0.54 0.56 0.5

ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

0.37 J 0.45 J 0.46 J 0.11 J 0.5 J 0.24 J 0.21 J 0.044 J
0.62 0.81 0.74 0.14 J 0.98 0.38 J 0.37 J 0.051 J
0.33 J 0.34 J 0.36 J 0.093 J 0.25 J 0.28 J 0.22 J 0.058 J
0.12 J 0.16 J 0.17 J 0.036 J 0.17 J 0.067 J 0.071 J 0.017 J
0.11 J 0.15 J 0.13 J 0.037 J 0.15 J 0.074 J 0.08 J 0.0091 J
0.69 0.85 0.89 0.16 J 2 0.32 J 0.27 J 0.063 J
1.7 2.4 2.2 0.36 J 2.2 0.98 0.92 0.17 J
1.4 1.9 1.6 0.26 J 2.2 0.77 0.6 0.1 J

0.44 J 0.62 0.64 0.16 J 0.67 0.29 J 0.18 J 0.048 J
8.7 12 12 1 15 4.6 4.6 0.61
3.6 5 5.1 0.81 6 2.1 1.9 0.34 J

ND ND ND ND ND 0.12 J ND ND
4.2 5.8 5.3 0.96 6.5 2.4 2.2 0.38 J
1.5 2.1 1.9 0.42 J 2.5 0.97 0.88 0.18 J
7.2 11 9.5 0.57 10 2.9 2.6 0.51

78 77 81 67 80 88 93 84



02-5(5) -01-PHC-S 02-5(10)-01-PHC-S 02-L01-01-PHC-S 02-L04-01-PHC-S 02-L06-01-PHC-S 02-L07-01-PHC-S 02-L08-02-PHC-S 02-L09-01-PHC-S
N N N N N N N N

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
20.94 g 22.82 g 23.37 g 20.67 g 20.85 g 21.24 g 21.97 g 23.74 g
DRY DRY DRY DRY DRY DRY DRY DRY

DY-S-66PB DY-S-66PB DY-S-69PB DY-S-69PB DY-S-69PB DY-S-69PB DY-S-69PB DY-S-69PB
08/01/02 08/01/02 07/31/02 07/30/02 07/30/02 07/30/02 07/30/02 07/30/02
10/16/02 10/16/02 10/17/02 10/17/02 10/17/02 10/17/02 10/17/02 10/17/02
10/29/02 10/29/02 10/31/02 10/31/02 10/31/02 10/31/02 10/31/02 10/31/02
08/15/02 08/15/02 08/15/02 08/15/02 08/15/02 08/15/02 08/15/02 08/15/02

69.4 75.9 76.8 67.4 68.1 69.2 73 78.7
1 1 1 1 1 1 1 1

NA NA NA NA NA NA NA NA
0.6 0.55 0.53 0.6 0.6 0.59 0.57 0.53

ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

0.43 J 0.18 J 0.18 J 0.46 J 0.6 0.49 J 1.4 0.15 J
0.67 0.28 J 0.36 J 0.93 1.1 0.88 2.2 0.27 J
0.44 J 0.21 J 0.33 J 0.72 1 0.94 1.8 0.3 J
0.13 J 0.046 J ND 0.19 J 0.22 J 0.17 J 0.49 J 0.055 J

0.097 J 0.046 J ND 0.17 J 0.15 J 0.13 J 0.36 J 0.059 J
0.58 J 0.25 J 0.39 J 1 1 0.87 1.9 0.35 J
1.9 0.72 0.79 2.3 2.2 1.9 3.2 0.73
1.4 0.6 0.63 1.5 1.9 1.6 3.8 0.59

0.39 J 0.24 J 0.34 J 0.73 0.89 0.65 1.9 0.19 J
8.8 3 4.9 7.5 4.2 4.5 7 2.4
3.9 1.5 2 5.5 5.5 4.9 8.7 1.5

ND ND ND ND 0.26 J 0.21 J 0.53 J 0.092 J
4.6 1.8 2.2 5.7 6 4.9 9 1.8
1.8 0.72 0.85 2 2.4 1.9 3.5 0.66
4.6 1.9 2.2 5.8 4.9 4.3 6 2.1

80 80 77 81 78 78 77 81



02-N01-01-PHC-S 02-N02-01-PHC-S 02-N03-01-PHC-S 02-N03-02-PHC-S 02-N03-03-PHC-S 02-N04-01-PHC-S 02-N05-01-PHC-S 02-N06-01-PHC-S
N N N N N N N N

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
23.62 g 19.17 g 16.42 g 15.1 g 14.49 g 19.49 g 16.67 g 18.92 g
DRY DRY DRY DRY DRY DRY DRY DRY

DY-S-66PB DY-S-63PB DY-S-66PB DY-S-66PB DY-S-66PB DY-S-63PB DY-S-63PB DY-S-69PB
08/03/02 08/03/02 08/05/02 08/05/02 08/05/02 08/03/02 08/03/02 08/02/02
10/16/02 10/15/02 10/16/02 10/16/02 10/16/02 10/15/02 10/15/02 10/17/02
10/28/02 10/25/02 10/29/02 10/29/02 10/29/02 10/25/02 10/26/02 10/31/02
08/15/02 08/15/02 08/15/02 08/15/02 08/15/02 08/15/02 08/15/02 08/15/02

77.8 62.9 54.3 50 48.2 64.1 55.4 62.9
1 1 1 1 1 1 1 1

NA NA NA NA NA NA NA NA
0.53 0.65 0.76 0.83 0.86 0.64 1.5 0.66

ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

0.11 J 1 0.82 1 0.97 0.79 1.2 J 0.73
0.14 J 1.3 1.1 1.4 1.6 1.1 1.7 1.1

0.099 J 0.79 0.7 J 0.86 0.98 0.57 J 0.96 J 1
0.046 J 0.31 J 0.23 J 0.29 J 0.28 J 0.21 J 0.36 J 0.29 J
0.031 J 0.24 J 0.18 J 0.28 J 0.21 J 0.22 J 0.28 J 0.24 J
0.18 J 1.1 1.2 1.6 1.4 1.5 1.9 1.3
0.39 J 3.2 3.3 4.4 4 4 6 3.2
0.38 J 2.9 2.9 3.7 3.3 3.7 5.3 2.9
0.16 J 0.71 0.81 1.1 0.74 J 0.86 1.2 J 0.71
1.5 13 16 18 18 20 28 14

0.87 7.3 7.1 8.8 8.8 8.4 12 6.8
0.28 J ND ND ND 10 ND ND ND

1 8.2 8.3 10 9.7 9.3 14 7.8
0.52 J 3.3 3.4 4.7 4 3.8 5.4 3.2
0.74 6 6.5 8 7.4 9 12 7.1

84 76 79 82 88 74 81 78



02-N07-01-PHC-S 02-N08-01-PHC-S 02-N09-01-PHC-S 02-N10-01-PHC-S 02-N11-01-PHC-S 02-N12-01-PHC-S 02-N13-01-PHC-S 02-N14-01-PHC-S
N N N N N N N N

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
20.37 g 16.74 g 18.97 g 17.49 g 22.58 g 18.68 g 14.31 g 16.8 g
DRY DRY DRY DRY DRY DRY DRY DRY

DY-S-66PB DY-S-66PB DY-S-66PB DY-S-66PB DY-S-69PB DY-S-69PB DY-S-66PB DY-S-63PB
08/05/02 08/05/02 08/05/02 08/02/02 08/02/02 08/02/02 08/04/02 08/07/02
10/16/02 10/16/02 10/16/02 10/16/02 10/17/02 10/17/02 10/16/02 10/15/02
10/29/02 10/28/02 10/28/02 10/30/02 10/31/02 10/31/02 10/29/02 10/25/02
08/15/02 08/15/02 08/15/02 08/15/02 08/15/02 08/15/02 08/15/02 08/15/02

67.8 54.8 62.6 57.2 74.2 61.5 47.3 55.9
1 1 1 1 1 1 1 1

NA NA NA NA NA NA NA NA
0.61 0.75 0.66 0.71 0.55 0.67 0.87 0.74

ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

0.37 J 0.76 0.52 J 0.77 0.61 0.61 J 1.1 0.9
0.59 J 1.2 0.69 1.1 0.76 1.2 1.5 1.4
0.35 J 0.53 J 0.46 J 0.67 J 0.2 J 0.88 0.56 J 0.53 J

0.088 J ND 0.15 J 0.17 J ND 0.2 J 0.27 J 0.29 J
0.09 J ND 0.12 J 0.16 J ND 0.22 J 0.29 J 0.24 J
0.53 J 2.3 0.75 1.1 1.5 1.5 1.8 1.6
1.6 2.8 2.1 3.5 1.8 3.6 5.9 4.9
1.4 3 1.8 3 1.4 2.4 4.8 4.3

0.33 J 0.77 0.54 J 0.62 J 0.67 1.2 1.1 1.1
6.9 15 8.8 18 5.2 7.4 45 40
3.4 7 4.3 7.3 5.7 8.9 13 13

ND ND ND ND ND ND ND ND
4.1 8.4 5.2 8 5.3 8.8 13 13
1.7 3.8 2.2 3 2 3.5 4.8 4.9
4.1 8.2 3.9 8 6.9 11 19 19

82 84 78 92 81 73 83 71



02-N15-01-PHC-S 02-N16-01-PHC-S 02-N17-01-PHC-S 02-N18-01-PHC-S 02-N19-01-PHC-S 02-N20-01-PHC-S 02-N21-01-PHC-S 02-N23-01-PHC-S
N N N N N N N N

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
24.41 g 15.18 g 16.92 g 19.81 g 15.45 g 25.03 g 17.81 g 20.88 g
DRY DRY DRY DRY DRY DRY DRY DRY

DY-S-63PB DY-S-66PB DY-S-66PB DY-S-69PB DY-S-69PB DY-S-69PB DY-S-69PB DY-S-63PB
08/07/02 08/05/02 08/05/02 08/02/02 08/02/02 08/02/02 08/02/02 08/05/02
10/15/02 10/16/02 10/16/02 10/17/02 10/17/02 10/17/02 10/17/02 10/15/02
10/25/02 10/28/02 10/29/02 10/31/02 10/31/02 10/31/02 10/31/02 10/26/02
08/15/02 08/15/02 08/15/02 08/15/02 08/15/02 08/15/02 08/15/02 08/15/02

79.7 50.2 56.2 65.6 50.4 83.4 58.6 68.5
1 1 1 1 1 1 1 1

NA NA NA NA NA NA NA NA
0.51 0.82 0.74 0.63 0.81 0.5 0.7 0.6

ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

0.22 J 1.1 0.99 0.66 0.67 J 0.1 J 0.87 0.89
0.31 J 1.6 1.4 0.95 0.98 0.16 J 1.4 1.4
0.16 J 0.8 J 0.8 0.92 0.94 0.11 J 1 0.67

0.051 J 0.3 J 0.24 J 0.17 J 0.22 J ND 0.28 J 0.26 J
0.062 J 0.34 J 0.21 J 0.19 J 0.13 J ND 0.2 J 0.25 J
0.31 J 2.1 1.7 1.2 1.2 0.15 J 2.1 1.2
1.3 5.4 4.4 3 3 0.41 J 4.3 3.3
1.2 4.4 3.6 2.5 2.7 0.29 J 3.6 2.7

0.27 J 1 1 0.65 0.69 J 0.1 J 1.1 0.93
8.3 22 22 13 15 0.8 12 13
2.6 10 9.7 6.6 8.7 0.94 10 7.9

ND 12 ND ND ND ND ND ND
2.9 12 11 7.4 7 1.1 10 8.3
1.1 5.1 4.3 3 2.9 0.35 J 3.6 3.3
3.4 9.9 9.1 11 8 1.2 14 6.8

81 82 90 80 78 77 74 75



02-COL-01-PHC-S 02-COL-01-PHC-P 02-SAG-01-PHC-S 02-SAG-01-PHC-P 02-CAN-01-PHC-S 02-CAN-02-PHC-S 02-KUP-01-PHC-S 02-KUP-01-PHC-P
N N N N N N N N

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
19.12 g 7.18 g 15.41 g 12.27 g 19.5 g 16.36 g 22.57 g 12.81 g
DRY DRY DRY DRY DRY DRY DRY DRY

DY-S-69PB DY-S-69PB DY-S-69PB DY-S-69PB DY-S-63PB DY-S-63PB DY-S-63PB DY-S-63PB
08/13/02 08/13/02 08/14/02 08/14/02 08/09/02 08/09/02 08/06/02 08/06/02
10/17/02 10/17/02 10/17/02 10/17/02 10/15/02 10/15/02 10/15/02 10/15/02
10/31/02 10/31/02 10/31/02 11/01/02 10/25/02 10/25/02 10/25/02 10/25/02
08/23/02 08/23/02 08/23/02 08/23/02 08/15/02 08/15/02 08/15/02 08/15/02

63.6 23.6 50.4 40.8 64 54.3 74.9 42.3
1 1 1 1 1 1 1 1

NA NA NA NA NA NA NA NA
0.65 1.7 0.81 1 0.64 0.76 0.55 0.98

ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

0.71 0.54 J 0.68 J 0.29 J 0.3 J 0.18 J 2 0.5 J
0.92 0.84 J 1.5 0.45 J 0.72 0.54 J 4.1 0.65 J
0.48 J 0.24 J 1.1 ND 0.26 J 0.21 J 1.4 0.11 J
0.22 J ND 0.33 J 0.15 J 0.11 J 0.12 J 0.74 0.14 J
0.18 J ND 0.26 J 0.12 J 0.12 J 0.089 J 0.64 0.37 J
2.4 ND 1.4 ND 0.98 0.55 J 3.1 0.66 J
5.2 2.6 3.4 5.2 1.5 1.8 3.4 5.6
5.4 2 2.4 0.53 J 0.53 J 0.28 J 2.6 7.1
1.1 ND 0.98 0.25 J 0.5 J 0.22 J 2.5 0.24 J
19 ND 13 4.7 4.2 2.7 17 20
9.9 90 6 5.7 4.1 4 12 12

ND ND ND 0.95 J 0.39 J 0.81 ND 1.7
11 5.2 8.9 5.8 4.8 3.5 11 15
4.6 2.1 2.8 1.7 2.2 1.2 4.5 3.2
12 4.9 22 12 2.6 2.3 24 25

76 71 69 79 78 74 70 60



02-KUP-02-PHC-S 02-KUP-02-PHC-P
N N

SEDIMENT SEDIMENT
18.18 g 12.83 g
DRY DRY

DY-S-63PB DY-S-63PB
08/07/02 08/07/02
10/15/02 10/15/02
10/25/02 10/25/02
08/15/02 08/15/02

59.9 42.4
1 1

NA NA
0.69 0.97

ug/Kg ug/Kg

1.2 6.2
2 13

0.82 5
0.48 J 2.2
0.35 J 1.9
2.3 5.1
5.5 15
1.8 6.2
1.6 9
52 77
25 98

ND ND
11 37
4 14

36 100

74 77



Field ID Northstar Oil KUPARIC WELL 3H-5
Sample Type N N
Matrix OIL CRUDE OIL
Sample Size 5.18 mg 5.2 mg
Weight Basis OIL OIL
Associated Blank DY-S-77PB EB-S-61PB
Field Date 07/18/02 08/12/01
Extract Date 10/17/02 02/20/03
Analysis Date 10/18/02 02/25/03
Date Received 07/19/02 08/31/01
Percent Solids NA NA
Dilution Factor 1 1
Percent Lipids NA NA
Min Reporting Limit 4.8 4.8
Units mg/Kg mg/Kg

Sterane-Triterpane Biomarkers
T4-C23Diterpane 41 84
S4-Diacholestane 42 33
S5-Diacholestane 23 21
T9-C29Tricyclictriterpane 18 22
T10-C29Tricyclictriterpane 16 20
T11-Trisnorhopane(TS) 14 22
T12-Trisnorhopane(TM) 6.6 34
S24-Methylcholestane 11 13
S25-Ethylcholestane 21 36
S28-Ethylcholestane 16 31
T15-Norhopane 26 99
T18-Oleanane ND ND
T19-Hopane 49 100
T21-Homohopane 19 47
T22-Homohopane 13 38

5B(H)-Cholane 107 100



ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 1004084
Data Table: ST Results - Tissues - Surrogate Corrected

Field ID 02-3A-01-PHC-T-AS 02-4A-01-PHC-T-AN 02-4A-02-PHC-T-AN 02-5H-01-PHC-T-AS 02-5F-01-PHC-T-CY
02-5(0)-01-PHC-T-

AN 02-L08-01-PHC-T-AS 02-L09-01-PHC-T-AS
02-N03-01-PHC-T-

AN
02-N04-01-PHC-T-

AN
02-N12-01-PHC-T-

AN
Sample Type N N N N N N N N N N N
Matrix TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE
Sample Size 10.21g 5.7 g 10.06g 10.14g 10.03g 10.02g 10.01g 10.07g 10.13g 10.09g 10.17g
Weight Basis WET WET WET WET WET WET WET WET WET WET WET
Associated Blank DY-S-72PB DY-S-72PB DY-S-72PB DY-S-72PB DY-S-72PB DY-S-72PB DY-S-76PB DY-S-72PB DY-S-72PB DY-S-72PB DY-S-72PB
Field Date 07/29/02 07/31/02 08/20/02 08/01/02 08/07/02 08/01/02 07/30/02 07/30/02 08/10/02 08/11/02 08/03/02
Extract Date 10/16/02 10/16/02 10/16/02 10/16/02 10/16/02 10/16/02 10/16/02 10/16/02 10/16/02 10/16/02 10/16/02
Analysis Date 11/03/02 11/03/02 11/04/02 11/03/02 11/02/02 11/03/02 11/03/02 11/03/02 11/02/02 11/02/02 11/03/02
Date Received 08/15/02 08/15/02 08/23/02 08/15/02 08/15/02 08/15/02 08/15/02 08/15/02 08/15/02 08/15/02 08/15/02
Percent Solids 11.9 21.8 26.9 13.5 45.3 22.3 12.8 9.56 24.7 25.1 21.7
Dilution Factor 1 1 1 1 1 1 1 1 1 1 1
Percent Lipids 0.644 3.07 0.209 0.373 0.14 0.128 0.178 0.183 2.36 0.17 0.256
Min Reporting Limit 1.2 2.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

Sterane-Triterpane Biomarkers
T4-C23Diterpane 0.051J 0.092J 0.066J 0.062J 0.07 J 0.068J 0.081J 0.055J 0.11 J 0.09 J 0.069J
S4-Diacholestane 0.06 J 0.098J 0.12 J 0.072J 0.092J 0.11 J 0.068J 0.048J 0.22 J 0.1 J 0.074J
S5-Diacholestane 0.086J 0.2 J 0.14 J 0.11 J 0.14 J 0.12 J 0.13 J 0.085J 0.22 J 0.13 J 0.075J
T9-C29Tricyclictriterpane ND ND ND ND ND ND ND ND ND ND ND
T10-C29Tricyclictriterpane ND ND ND ND ND ND ND ND ND ND ND
T11-Trisnorhopane(TS) 0.052J 0.098J 0.072J 0.095J 0.12 J 0.096J ND 0.069J 0.2 J 0.11 J 0.07 J
T12-Trisnorhopane(TM) 0.058J 0.12 J 0.16 J 0.1 J 0.2 J 0.14 J 0.089J 0.068J 0.16 J 0.16 J 0.09 J
S24-Methylcholestane 0.074J 0.1 J 0.1 J 0.46 J 0.12 J 0.073J ND ND 0.14 J 0.13 J 0.045J
S25-Ethylcholestane ND 0.048J ND ND ND ND ND ND 0.098J ND ND
S28-Ethylcholestane 0.15 J 0.3 J 0.34 J 0.34 J 0.82 J 0.28 J 0.15 J 0.12 J 0.44 J 0.35 J 0.3 J
T15-Norhopane 0.16 J 0.37 J 0.33 J 0.23 J 0.43 J 0.29 J 0.24 J 0.16 J 0.52 J 0.39 J 0.23 J
T18-Oleanane ND ND ND ND ND ND ND ND ND ND ND
T19-Hopane 0.2 J 0.55 J 0.39 J 0.28 J 0.51 J 0.35 J 0.27 J 0.24 J 0.58 J 0.4 J 0.24 J
T21-Homohopane 0.092J 0.16 J 0.15 J 0.12 J 0.2 J 0.16 J 0.091J 0.11 J 0.27 J 0.18 J 0.12 J
T22-Homohopane 0.085J 0.17 J 0.2 J 0.15 J 0.43 J 0.28 J 0.12 J 0.1 J 0.24 J 0.21 J 0.17 J

5B(H)-Cholane 64 68 65 62 62 60 54 60 48 66 70
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ICF Consulting
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Project Title : MMS - AMINIDA - PHASE II
Data Package: 1004084
Data Table: ST Results - Tissues - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

Sterane-Triterpane Biom
T4-C23Diterpane
S4-Diacholestane
S5-Diacholestane
T9-C29Tricyclictriterpane
T10-C29Tricyclictriterpane
T11-Trisnorhopane(TS)
T12-Trisnorhopane(TM)
S24-Methylcholestane
S25-Ethylcholestane
S28-Ethylcholestane
T15-Norhopane
T18-Oleanane
T19-Hopane
T21-Homohopane
T22-Homohopane

5B(H)-Cholane

02-N13-01-PHC-T-
AN

02-N18-01-PHC-T-
AN

02-PM1-01-PHC-T-
MU

02-NM1-01-PHC-T-
MU

02-NM2-01-PHC-T-
MU

02-NM3-01-PHC-T-
MU

02-3M1-01-PHC-T-
MU

02-3M2-01-PHC-T-
MU

02-3M3-01-PHC-T-
MU

N N N N N N N N N
TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE

10.06g 10.06g 10.08g 10.09g 10.07g 10.14g 10.06g 10.15g 10.12g
WET WET WET WET WET WET WET WET WET

DY-S-72PB DY-S-72PB DY-S-72PB DY-S-72PB DY-S-72PB DY-S-72PB DY-S-72PB DY-S-72PB DY-S-72PB
08/04/02 08/02/02 07/29/02 08/18/02 08/18/02 08/18/02 08/20/02 08/20/02 08/20/02
10/16/02 10/16/02 10/16/02 10/16/02 10/16/02 10/16/02 10/16/02 10/16/02 10/16/02
11/03/02 11/03/02 11/03/02 11/03/02 11/03/02 11/03/02 11/03/02 11/03/02 11/03/02
08/15/02 08/15/02 08/15/02 08/23/02 08/23/02 08/23/02 08/23/02 08/23/02 08/23/02

25.3 23.3 8.35 10 10.5 9.16 9.22 8.59 10.1
1 1 1 1 1 1 1 1 1

0.28 0.274 0.637 0.918 0.535 0.676 1.91 0.284 0.361
1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2

ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

0.066J 0.081J 0.06 J 0.049J 0.054J 0.051J 0.059J 0.061J 0.068J
0.13 J 0.073J 0.056J 0.061J 0.059J 0.045J 0.073J 0.055J 0.11 J
0.12 J 0.1 J 0.1 J 0.092J 0.078J 0.082J 0.084J 0.099J 0.13 J

ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND

0.12 J 0.08 J 0.061J 0.081J 0.078J 0.05 J 0.065J 0.063J 0.11 J
0.16 J 0.099J 0.054J 0.12 J 0.073J 0.093J 0.095J 0.092J 0.12 J

0.097J ND 0.096J 0.12 J 0.15 J 0.1 J 0.095J 0.057J 0.08 J
ND ND ND ND ND ND ND ND ND

0.58 J 0.26 J 0.1 J 0.26 J 0.33 J 0.22 J 0.19 J 0.22 J 0.25 J
0.36 J 0.28 J 0.17 J 0.21 J 0.27 J 0.2 J 0.2 J 0.2 J 0.24 J

ND ND ND ND ND ND ND ND ND
0.36 J 0.35 J 0.2 J 0.26 J 0.28 J 0.25 J 0.24 J 0.25 J 0.32 J
0.14 J 0.13 J 0.072J 0.11 J 0.15 J 0.1 J 0.12 J 0.091J 0.1 J
0.28 J 0.16 J 0.064J 0.17 J 0.18 J 0.14 J 0.13 J 0.15 J 0.15 J

64 68 66 65 64 67 67 64 57
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Field ID 02-CAN-03-PHC-S 02-5F-01-PHC-EB 02-5(5) -01-PHC-FB 02-L08-01-PHC-EB
Sample Type N N N N
Matrix WATER/SEDIMENT WATER BOTTLE BLANK WATER
Sample Size 0.09 L 0.085 L 1 0.065 L
Weight Basis WET WET As Received WET
Associated Blank DY-S-75PB DY-S-75PB DY-S-75PB DY-S-75PB
Field Date 08/09/02 08/07/02 08/01/02 07/30/02
Extract Date 10/16/02 10/16/02 10/16/02 10/16/02
Analysis Date 10/18/02 10/18/02 10/18/02 10/18/02
Date Received 08/15/02 08/15/02 08/15/02 08/15/02
Percent Solids NA NA NA NA
Dilution Factor 1 1 1 1
Percent Lipids NA NA NA NA
Min Reporting Limit 140 150 12 190
Units ng/L ng/L ng ng/L

Sterane-Triterpane Biomarkers
T4-C23Diterpane ND ND ND ND
S4-Diacholestane ND ND ND ND
S5-Diacholestane ND ND ND ND
T9-C29Tricyclictriterpane ND ND ND ND
T10-C29Tricyclictriterpane ND ND ND ND
T11-Trisnorhopane(TS) ND ND ND ND
T12-Trisnorhopane(TM) ND ND ND ND
S24-Methylcholestane ND ND ND ND
S25-Ethylcholestane ND ND ND ND
S28-Ethylcholestane ND ND ND ND
T15-Norhopane ND ND ND ND
T18-Oleanane ND ND ND ND
T19-Hopane ND ND ND ND
T21-Homohopane ND ND ND ND
T22-Homohopane ND ND ND ND

5B(H)-Cholane 95 94 96 96



ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II - TASK 2
Data Package: 4069
Data Table: BS-BSD - Surrogate Corrected

Field ID Procedural Blank
Sample Type PB
Matrix WATER
Sample Size 0.15 L
Weight Basis WET
Associated Blank NA
Field Date 10/16/02
Extract Date 10/16/02
Analysis Date 10/18/02
Date Received 10/16/02
Percent Solids NA
Dilution Factor 1
Percent Lipids NA
Min Reporting Limit 83
Units ng/L

Polynuclear Aromatic Hydrocarbons
Naphthalene 6.7 J
C1-Naphthalenes 2.9 J
C2-Naphthalenes 6.1 J
C3-Naphthalenes ND
C4-Naphthalenes ND
Acenaphthylene ND
Acenaphthene ND
Biphenyl ND
Fluorene ND
C1-Fluorenes ND
C2-Fluorenes ND
C3-Fluorenes ND
Anthracene 1.2 J
Phenanthrene 6.2 J
C1-Phenanthrenes/anthracenes ND
C2-Phenanthrenes/anthracenes ND
C3-Phenanthrenes/anthracenes ND
C4-Phenanthrenes/anthracenes ND
Dibenzothiophene ND
C1-Dibenzothiophenes ND
C2-Dibenzothiophenes ND
C3-Dibenzothiophenes ND
Fluoranthene 2.7 J
Pyrene 2.7 J
C1-Fluoranthenes/pyrenes ND
C2-Fluoranthenes/pyrenes ND
C3-Fluoranthenes/pyrenes ND
Benzo[a]anthracene ND
Chrysene ND
C1-Chrysenes ND
C2-Chrysenes ND
C3-Chrysenes ND
C4-Chrysenes ND
Benzo[b]fluoranthene ND
Benzo[k]fluoranthene ND
Benzo[e]pyrene ND
Benzo[a]pyrene ND
Perylene ND
Indeno[1,2,3,-c,d]pyrene ND
Dibenzo[a,h]anthracene ND
Benzo[g,h,i]perylene ND

d8-Naphthalene 71
d10-Acenaphthene 80
d10-Phenanthrene 84
d12-Benzo[a]pyrene 79
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II - TASK 2
Data Package: 4069
Data Table: BS-BSD - Surrogate Corrected

Field ID Procedural Blank
Sample Type PB
Matrix WATER
Sample Size 0.15 L
Weight Basis WET
Associated Blank NA
Field Date 10/16/02
Extract Date 10/16/02
Analysis Date 10/18/02
Date Received 10/16/02
Percent Solids NA
Dilution Factor 1
Percent Lipids NA
Min Reporting Limit 83
Units ng/L

Sterane-Triterpane Biomarkers
T4-C23Diterpane ND
S4-Diacholestane ND
S5-Diacholestane ND
T9-C29Tricyclictriterpane ND
T10-C29Tricyclictriterpane ND
T11-Trisnorhopane(TS) ND
T12-Trisnorhopane(TM) ND
S24-Methylcholestane ND
S25-Ethylcholestane ND
S28-Ethylcholestane ND
T15-Norhopane ND
T18-Oleanane ND
T19-Hopane ND
T21-Homohopane ND
T22-Homohopane ND

5B(H)-Cholane 89
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II - TASK 2
Data Package: 4069
Data Table: ORS - Surrogate Corrected

Field ID
Oil Reference 

Standard
Sample Type ORS
Matrix OIL
Sample Size 5.1 mg
Weight Basis OIL
Associated Blank NA
Field Date 04/23/02
Extract Date 04/23/02
Analysis Date 10/18/02
Date Received 04/23/02
Percent Solids NA
Dilution Factor 1
Percent Lipids NA
Min Reporting Limit 4.9
Units mg/Kg T %D Q

Polynuclear Aromatic Hydrocarbons
Naphthalene 774 710 9.01
C1-Naphthalenes 1440 1600 -10
C2-Naphthalenes 2060 2300 -10.4
C3-Naphthalenes 1720 1960 -12.2
C4-Naphthalenes 968 1180 -18
Acenaphthylene ND
Acenaphthene ND
Biphenyl 222 214 3.74
Fluorene 105 95.2 10.3
C1-Fluorenes 247 239 3.35
C2-Fluorenes 359 356 0.843
C3-Fluorenes 348 396 -12.1
Anthracene ND
Phenanthrene 283 260 8.85
C1-Phenanthrenes/anthracenes 628 612 2.61
C2-Phenanthrenes/anthracenes 702 752 -6.65
C3-Phenanthrenes/anthracenes 517 534 -3.18
C4-Phenanthrenes/anthracenes 313 308 1.62
Dibenzothiophene 252 222 13.5
C1-Dibenzothiophenes 508 484 4.96
C2-Dibenzothiophenes 636 658 -3.34
C3-Dibenzothiophenes 583 574 1.57
Fluoranthene ND
Pyrene 14.3 13.4 6.72
C1-Fluoranthenes/pyrenes 90.3 83.9 7.63
C2-Fluoranthenes/pyrenes 159 142 12
C3-Fluoranthenes/pyrenes 172 158 8.86
Benzo[a]anthracene ND
Chrysene 56.1 49.2 14
C1-Chrysenes 93.7 81.5 15
C2-Chrysenes 105 102 2.94
C3-Chrysenes 95 79.6 19.3
C4-Chrysenes 66.8 64 4.37
Benzo[b]fluoranthene 7.21 7.62 -5.38
Benzo[k]fluoranthene ND
Benzo[e]pyrene 12.1 12.4 -2.42
Benzo[a]pyrene ND
Perylene ND
Indeno[1,2,3,-c,d]pyrene ND
Dibenzo[a,h]anthracene 1.46 J
Benzo[g,h,i]perylene 3.44 J 3.18 8.18

d8-Naphthalene 90
d10-Acenaphthene 97
d10-Phenanthrene 98
d12-Benzo[a]pyrene 108
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II - TASK 2
Data Package: 4069
Data Table: IRM - Surrogate Corrected

Field ID
Instrument 

Reference Standard
Sample Type IRM
Matrix IRM
Sample Size 0.1 mL
Weight Basis WET
Associated Blank NA
Field Date 10/15/02
Extract Date 10/15/02
Analysis Date 10/18/02
Date Received 10/15/02
Percent Solids NA
Dilution Factor 1
Percent Lipids NA
Min Reporting Limit 250
Units ug/L T %D Q

Polynuclear Aromatic Hydrocarbons
Naphthalene 6640 ### -3.63
C1-Naphthalenes ND
C2-Naphthalenes ND
C3-Naphthalenes ND
C4-Naphthalenes ND
Acenaphthylene 6640 ### -4.6
Acenaphthene 6490 ### -10.8
Biphenyl 6960 ### -0.571
Fluorene 6200 ### -14.7
C1-Fluorenes ND
C2-Fluorenes ND
C3-Fluorenes ND
Anthracene 7060 ### -9.72
Phenanthrene 6850 ### -2.28
C1-Phenanthrenes/anthracenes ND
C2-Phenanthrenes/anthracenes ND
C3-Phenanthrenes/anthracenes ND
C4-Phenanthrenes/anthracenes ND
Dibenzothiophene ND
C1-Dibenzothiophenes ND
C2-Dibenzothiophenes ND
C3-Dibenzothiophenes ND
Fluoranthene 6110 ### 3.38
Pyrene 5840 ### -0.849
C1-Fluoranthenes/pyrenes ND
C2-Fluoranthenes/pyrenes ND
C3-Fluoranthenes/pyrenes ND
Benzo[a]anthracene 3420 ### -4.74
Chrysene 7040 ### 0.142
C1-Chrysenes ND
C2-Chrysenes ND
C3-Chrysenes ND
C4-Chrysenes ND
Benzo[b]fluoranthene 5420 ### 3.24
Benzo[k]fluoranthene 5720 ### 2.69
Benzo[e]pyrene 5730 ### 1.96
Benzo[a]pyrene 6670 ### -1.77
Perylene 6950 ### -2.39
Indeno[1,2,3,-c,d]pyrene 6110 ### -2.86
Dibenzo[a,h]anthracene 5490 ### 5.98
Benzo[g,h,i]perylene 5200 ### -1.7

d8-Naphthalene 98
d10-Acenaphthene 97
d10-Phenanthrene 97
d12-Benzo[a]pyrene 94
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II - TASK 2
Data Package: 4069
Data Table: ORS - Surrogate Corrected

Field ID
Oil Reference 

Standard
Sample Type ORS
Matrix OIL
Sample Size 5.1 mg
Weight Basis OIL
Associated Blank NA
Field Date 04/23/02
Extract Date 04/23/02
Analysis Date 10/18/02
Date Received 04/23/02
Percent Solids NA
Dilution Factor 1
Percent Lipids NA
Min Reporting Limit 4.9
Units mg/Kg T %D Q

Sterane-Triterpane Biomarkers
T4-C23Diterpane 56.9 58.9 -3.4
S4-Diacholestane 39.6 46.8 -15.4
S5-Diacholestane 23.8 26.1 -8.81
T9-C29Tricyclictriterpane 13.7 15.7 -12.7
T10-C29Tricyclictriterpane 13.7 15 -8.67
T11-Trisnorhopane(TS) 22.5 24.8 -9.27
T12-Trisnorhopane(TM) 25 31 -19.4
S24-Methylcholestane 30.6 26.2 16.8
S25-Ethylcholestane 48 39.8 20.6
S28-Ethylcholestane 36.2 33.9 6.78
T15-Norhopane 82.9 83.8 -1.07
T18-Oleanane ND
T19-Hopane 119 113 5.31
T21-Homohopane 53.6 46.1 16.3
T22-Homohopane 42 35.2 19.3

5B(H)-Cholane 110
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4070
Data Table: BS-BSD - Surrogate Corrected

Field ID Procedural Blank Procedural Blank Blank Spike
Sample Type PB PB BS
Matrix OIL Oil Oil
Sample Size 5 mg 5 mg 5 mg
Weight Basis OIL OIL OIL
Associated Blank NA NA EB-S-61PB
Field Date 10/17/02 02/20/03 02/20/03
Extract Date 10/17/02 02/20/03 02/20/03
Analysis Date 10/18/02 02/25/03 02/25/03
Date Received 10/17/02 02/20/03 02/20/03
Percent Solids NA NA NA
Dilution Factor 1 1 1
Percent Lipids NA NA NA
Min Reporting Limit 5 5 5
Units mg/Kg mg/Kg mg/Kg T %R Q

Polynuclear Aromatic Hydrocarbons
Naphthalene 0.16 J ND 210 200 105
C1-Naphthalenes 0.17 J ND 0.29 J
C2-Naphthalenes 0.25 J ND ND
C3-Naphthalenes 0.14 J ND ND
C4-Naphthalenes ND ND ND
Acenaphthylene ND ND 220 200 110
Acenaphthene ND 0.13 J 220 200 110
Biphenyl ND ND ND
Fluorene ND ND 210 200 105
C1-Fluorenes ND ND ND
C2-Fluorenes ND ND ND
C3-Fluorenes ND ND ND
Anthracene ND 0.13 J 210 200 105
Phenanthrene ND 0.15 J 210 200 105
C1-Phenanthrenes/anthracenes ND ND ND
C2-Phenanthrenes/anthracenes ND ND 0.38 J
C3-Phenanthrenes/anthracenes ND ND 0.28 J
C4-Phenanthrenes/anthracenes ND ND ND
Dibenzothiophene ND ND ND
C1-Dibenzothiophenes ND ND ND
C2-Dibenzothiophenes ND ND ND
C3-Dibenzothiophenes ND ND ND
Fluoranthene ND 0.19 J 220 200 110
Pyrene ND 0.29 J 210 200 105
C1-Fluoranthenes/pyrenes ND ND 0.43 J
C2-Fluoranthenes/pyrenes ND ND ND
C3-Fluoranthenes/pyrenes ND ND ND
Benzo[a]anthracene ND ND 210 200 105
Chrysene ND ND 210 200 105
C1-Chrysenes ND ND 0.22 J
C2-Chrysenes ND ND ND
C3-Chrysenes ND ND ND
C4-Chrysenes ND ND ND
Benzo[b]fluoranthene ND ND 220 200 110
Benzo[k]fluoranthene ND ND 180 200 90
Benzo[e]pyrene ND ND ND
Benzo[a]pyrene ND ND 230 200 115
Perylene ND ND ND
Indeno[1,2,3,-c,d]pyrene ND ND 230 200 115
Dibenzo[a,h]anthracene ND ND 240 200 120
Benzo[g,h,i]perylene 0.066 J 0.36 J 210 200 105

d8-Naphthalene 104 93 95
d10-Acenaphthene 109 95 97
d10-Phenanthrene 111 94 95
d12-Benzo[a]pyrene 112 102 102
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control IRM

Field ID
Instrument Reference 

Standard
Instrument Reference 

Standard
Lab ID BX30IRM BY42IRM
Sample Type IRM IRM
Matrix IRM IRM
Sample Size 0.1 mL 0.1 mL
Weight Basis WET WET
Associated Blank NA NA
Field Date 01/04/01 03/28/01
Extract Date 01/04/01 03/28/01
Analysis Date 03/21/01 04/05/01
Date Received 01/04/01 03/28/01
Percent Solids NA NA
Percent Lipids NA NA
Min Reporting Limit 250 250
Units ug/L T %D Q ug/L T %D

Polynuclear Aromatic Hydrocarbons
Naphthalene 6400 6890 -7.11 6580 6890 -4.5
C1-Naphthalenes ND ND
C2-Naphthalenes ND ND
C3-Naphthalenes ND ND
C4-Naphthalenes ND ND
Acenaphthylene 6210 6960 -10.8 6280 6960 -9.77
Acenaphthene 6440 7280 -11.5 6440 7280 -11.5
Biphenyl 6650 7000 -5 6970 7000 -0.428
Fluorene 6340 7270 -12.8 6350 7270 -12.6
C1-Fluorenes ND ND
C2-Fluorenes ND ND
C3-Fluorenes ND ND
Anthracene 7010 7820 -10.4 7030 7820 -10.1
Phenanthrene 6720 7010 -4.14 7070 7010 0.856
C1-Phenanthrenes/anthracenes ND ND
C2-Phenanthrenes/anthracenes ND ND
C3-Phenanthrenes/anthracenes ND ND
C4-Phenanthrenes/anthracenes ND ND
Dibenzothiophene ND ND
C1-Dibenzothiophenes ND ND
C2-Dibenzothiophenes ND ND
C3-Dibenzothiophenes ND ND
Fluoranthene 5510 5910 -6.77 5880 5910 -0.508
Pyrene 5550 5890 -5.77 5870 5890 -0.34
C1-Fluoranthenes/pyrenes ND ND
C2-Fluoranthenes/pyrenes ND ND
C3-Fluoranthenes/pyrenes ND ND
Benzo[a]anthracene 3120 3590 -13.1 3460 3590 -3.62
Chrysene 6740 7030 -4.12 7040 7030 0.142
C1-Chrysenes ND ND
C2-Chrysenes ND ND
C3-Chrysenes ND ND
C4-Chrysenes ND ND
Benzo[b]fluoranthene 4920 5250 -6.28 4980 5250 -5.14
Benzo[k]fluoranthene 5470 5570 -1.8 6080 5570 9.16
Benzo[e]pyrene 5540 5620 -1.42 5910 5620 5.16
Benzo[a]pyrene 6370 6790 -6.18 6510 6790 -4.12
Perylene 7270 7120 2.11 7500 7120 5.34
Indeno[1,2,3,-c,d]pyrene 5560 6290 -11.6 6110 6290 -2.86
Dibenzo[a,h]anthracene 5030 5180 -2.9 5310 5180 2.51
Benzo[g,h,i]perylene 4670 5290 -11.7 5240 5290 -0.945

d8-Naphthalene 106 93
d10-Acenaphthene 105 100
d10-Phenanthrene 104 99
d12-Benzo[a]pyrene 99 95

ND - Not Detected Page 1 of 4  



Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control IRM

Field ID
Lab ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Percent Lipids
Min Reporting Limit
Units

Polynuclear Aromatic Hydrocarbons
Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Biphenyl
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/anthracenes
C2-Phenanthrenes/anthracenes
C3-Phenanthrenes/anthracenes
C4-Phenanthrenes/anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/pyrenes
C2-Fluoranthenes/pyrenes
C3-Fluoranthenes/pyrenes
Benzo[a]anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[1,2,3,-c,d]pyrene
Dibenzo[a,h]anthracene
Benzo[g,h,i]perylene

d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Benzo[a]pyrene

Instrument Reference 
Standard

Instrument Reference 
Standard

BX30IRM-1 BX30IRM-2
IRM IRM
IRM IRM
0.1 mL 0.1 mL

WET WET
NA NA

01/04/01 01/04/01
01/04/01 01/04/01
03/14/01 03/21/01
01/04/01 01/04/01

NA NA
NA NA
250 250

Q ug/L T %D Q ug/L T %D

6400 6890 -7.11 6400 6890 -7.11
ND ND
ND ND
ND ND
ND ND

6170 6960 -11.4 6210 6960 -10.8
6440 7280 -11.5 6440 7280 -11.5
6690 7000 -4.43 6650 7000 -5
6350 7270 -12.6 6340 7270 -12.8

ND ND
ND ND
ND ND

6930 7820 -11.4 7010 7820 -10.4
6680 7010 -4.71 6720 7010 -4.14

ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

5480 5910 -7.28 5510 5910 -6.77
5450 5890 -7.47 5550 5890 -5.77

ND ND
ND ND
ND ND

3080 3590 -14.2 3120 3590 -13.1
6740 7030 -4.12 6740 7030 -4.12

ND ND
ND ND
ND ND
ND ND

4760 5250 -9.33 4920 5250 -6.28
5830 5570 4.67 5470 5570 -1.8
5770 5620 2.67 5540 5620 -1.42
6380 6790 -6.04 6370 6790 -6.18
7520 7120 5.62 7270 7120 2.11
5500 6290 -12.6 5560 6290 -11.6
4950 5180 -4.44 5030 5180 -2.9
4880 5290 -7.75 4670 5290 -11.7

106 106
104 105
105 104
96 99

ND - Not Detected Page 2 of 4  



Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control IRM

Field ID
Lab ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Percent Lipids
Min Reporting Limit
Units

Polynuclear Aromatic Hydrocarbons
Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Biphenyl
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/anthracenes
C2-Phenanthrenes/anthracenes
C3-Phenanthrenes/anthracenes
C4-Phenanthrenes/anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/pyrenes
C2-Fluoranthenes/pyrenes
C3-Fluoranthenes/pyrenes
Benzo[a]anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[1,2,3,-c,d]pyrene
Dibenzo[a,h]anthracene
Benzo[g,h,i]perylene

d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Benzo[a]pyrene

Instrument Reference 
Standard

Instrument Reference 
Standard

BY42IRM BX30IRM-1
IRM IRM
IRM IRM
0.1 mL 0.1 mL

WET WET
NA NA

03/28/01 01/04/01
03/28/01 01/04/01
03/28/01 03/05/01
03/28/01 01/04/01

NA NA
NA NA
250 250

Q ug/L T %D Q ug/L T %D

6800 6890 -1.31 6320 6890 -8.27
ND ND
ND ND
ND ND
ND ND

6620 6960 -4.88 6170 6960 -11.4
6760 7280 -7.14 6440 7280 -11.5
7270 7000 3.86 6770 7000 -3.28
6570 7270 -9.63 6350 7270 -12.6

ND ND
ND ND
ND ND

7140 7820 -8.7 7030 7820 -10.1
7210 7010 2.85 6670 7010 -4.85

ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

5910 5910 0 5550 5910 -6.09
5930 5890 0.679 5540 5890 -5.94

ND ND
ND ND
ND ND

3330 3590 -7.24 3110 3590 -13.4
7400 7030 5.26 6820 7030 -2.99

ND ND
ND ND
ND ND
ND ND

4950 5250 -5.71 4590 5250 -12.6
6380 5570 14.5 6110 5570 9.69
5930 5620 5.52 5800 5620 3.2
6670 6790 -1.77 6420 6790 -5.45
7780 7120 9.27 7590 7120 6.6
5580 6290 -11.3 5350 6290 -14.9
5360 5180 3.47 4980 5180 -3.86
5100 5290 -3.59 4920 5290 -6.99

101 107
98 104
98 103
92 95
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control IRM

Field ID
Lab ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Percent Lipids
Min Reporting Limit
Units

Polynuclear Aromatic Hydrocarbons
Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Biphenyl
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/anthracenes
C2-Phenanthrenes/anthracenes
C3-Phenanthrenes/anthracenes
C4-Phenanthrenes/anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/pyrenes
C2-Fluoranthenes/pyrenes
C3-Fluoranthenes/pyrenes
Benzo[a]anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[1,2,3,-c,d]pyrene
Dibenzo[a,h]anthracene
Benzo[g,h,i]perylene

d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Benzo[a]pyrene

Instrument Reference 
Standard

BX30IRM-2
IRM
IRM
0.1 mL

WET
NA

01/04/01
01/04/01
03/14/01
01/04/01

NA
NA
250

Q ug/L T %D Q

6400 6890 -7.11
ND
ND
ND
ND

6170 6960 -11.4
6440 7280 -11.5
6690 7000 -4.43
6350 7270 -12.6

ND
ND
ND

6930 7820 -11.4
6680 7010 -4.71

ND
ND
ND
ND
ND
ND
ND
ND

5480 5910 -7.28
5450 5890 -7.47

ND
ND
ND

3080 3590 -14.2
6740 7030 -4.12

ND
ND
ND
ND

4760 5250 -9.33
5830 5570 4.67
5770 5620 2.67
6380 6790 -6.04
7520 7120 5.62
5500 6290 -12.6
4950 5180 -4.44
4880 5290 -7.75

106
104
105
96
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control SRM

Field ID
Standard Reference 

Material 1944
Standard Reference 

Material-1944
Lab ID DH-S-63SRM F2 DH-S-60SRM
Sample Type SRM SRM
Matrix SEDIMENT SEDIMENT
Sample Size 1.03 g 1.04 g
Weight Basis DRY DRY
Associated Blank DH-S-61PB F2 DH-S-58PB PCA F2
Field Date 03/08/01 03/07/01
Extract Date 03/08/01 03/07/01
Analysis Date 03/23/01 03/15/01
Date Received 03/08/01 03/07/01
Percent Solids 98.8 98.8
Percent Lipids NA NA
Min Reporting Limit 97.1 12
Units ug/Kg T %D Q ug/Kg T %D Q

Polynuclear Aromatic Hydrocarbons
Naphthalene 866 1650 -47.5 & 834 1650 -49.4 &
C1-Naphthalenes 513 478
C2-Naphthalenes 1540 1470
C3-Naphthalenes 1970 2210
C4-Naphthalenes 2330 2310
Acenaphthylene 832 916
Acenaphthene 438 434
Biphenyl 141 142
Fluorene 670 700
C1-Fluorenes 825 885
C2-Fluorenes 1260 1270
C3-Fluorenes 1590 1650
Anthracene 1390 1770 -21.5 1340 1770 -24.3
Phenanthrene 5090 5270 -3.42 4210 D 5270 -20.1
C1-Phenanthrenes/anthracenes 5670 5220
C2-Phenanthrenes/anthracenes 6370 5800
C3-Phenanthrenes/anthracenes 4180 3810
C4-Phenanthrenes/anthracenes 3600 3200
Dibenzothiophene 732 699
C1-Dibenzothiophenes 1770 1740
C2-Dibenzothiophenes 2610 2580
C3-Dibenzothiophenes 2460 2060
Fluoranthene 8870 8920 -0.56 7500 D 8920 -15.9
Pyrene 9480 9700 -2.27 8080 D 9700 -16.7
C1-Fluoranthenes/pyrenes 7270 6730
C2-Fluoranthenes/pyrenes 3380 2960
C3-Fluoranthenes/pyrenes 1580 1400
Benzo[a]anthracene 4490 4720 -4.87 3980 D 4720 -15.7
Chrysene 5560 5900 -5.76 4280 D 5900 -27.4
C1-Chrysenes 3500 3780
C2-Chrysenes 2170 2270
C3-Chrysenes 1120 1170
C4-Chrysenes 673 710
Benzo[b]fluoranthene 6830 5960 14.6 5040 D 5960 -15.4
Benzo[k]fluoranthene 1730 2300 -24.8 1340 2300 -41.7 &
Benzo[e]pyrene 3580 3280 9.15 2910 D 3280 -11.3
Benzo[a]pyrene 4140 4300 -3.72 3320 D 4300 -22.8
Perylene 1110 1170 -5.13 1100 1170 -5.98
Indeno[1,2,3,-c,d]pyrene 2800 2780 0.719 2270 D 2780 -18.3
Dibenzo[a,h]anthracene 754 759 -0.659 912 759 20.2
Benzo[g,h,i]perylene 2350 2840 -17.2 2860 2840 0.704

d8-Naphthalene 57 55
d10-Acenaphthene 80 77
d10-Phenanthrene 99 104
d12-Benzo[a]pyrene 95 98
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control SRM

Field ID
Lab ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Percent Lipids
Min Reporting Limit
Units

Polynuclear Aromatic Hydrocarbons
Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Biphenyl
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/anthracenes
C2-Phenanthrenes/anthracenes
C3-Phenanthrenes/anthracenes
C4-Phenanthrenes/anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/pyrenes
C2-Fluoranthenes/pyrenes
C3-Fluoranthenes/pyrenes
Benzo[a]anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[1,2,3,-c,d]pyrene
Dibenzo[a,h]anthracene
Benzo[g,h,i]perylene

d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Benzo[a]pyrene

Standard Reference 
Material- 1944

DH-S-57SRM F2
SRM

SEDIMENT
1.03 g
DRY

DH-S-55PB PCA
02/20/01
02/20/01
03/06/01
02/20/01

98.8
NA

97.1
ug/Kg T %D Q

1360 1650 -17.6
489

1480
2400
2610
938
452
167
809
948

1390
1750
1610 1770 -9.04
5350 5270 1.52
5780
6400
4000
3490
771

1780
2920
2380
9020 8920 1.12
9450 9700 -2.58
6960
3440
1490
5100 4720 8.05
5350 5900 -9.32
3570
2040
1110
576

6220 5960 4.36
1900 2300 -17.4
3550 3280 8.23
4220 4300 -1.86
1160 1170 -0.855
3460 2780 24.5
677 759 -10.8

2900 2840 2.11

37
84

121
117
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control DUP

Field ID 00-N09-01-PHC-S
00-N09-01-PHC-S 

DUP 00-C0L-01-PHC-S
Lab ID 20A3528 F2 PCA 20A3528DUP F2 PCA 20A3500 F2
Sample Type N DUP N
Matrix SEDIMENT SEDIMENT SEDIMENT
Sample Size 19.82 g 19.96 g 24.52 g
Weight Basis DRY DRY DRY
Associated Blank NA NA DH-S-58PB PCA F2
Field Date 08/18/00 08/18/00 08/24/00
Extract Date 04/02/01 04/02/01 03/07/01
Analysis Date 04/05/01 04/05/01 03/15/01
Date Received 08/30/00 08/30/00 08/30/00
Percent Solids 65.8 65.8 79.7
Percent Lipids NA NA NA
Min Reporting Limit 0.63 0.63 0.51
Units ug/Kg ug/Kg RPD Q ug/Kg

Polynuclear Aromatic Hydrocarbons
Naphthalene 6.9 7.3 5.6 2.4
C1-Naphthalenes 18 19 5.4 5
C2-Naphthalenes 25 26 3.9 8.9
C3-Naphthalenes 18 20 10 6.3
C4-Naphthalenes 14 19 30 5.1
Acenaphthylene 0.085 J 0.072 J 16 0.064 J
Acenaphthene 0.48 J 0.55 J 14 0.17 JB
Biphenyl 3.1 3.3 6.2 1.1
Fluorene 2.4 2.6 8 0.7
C1-Fluorenes 4.8 5.2 8 1.4
C2-Fluorenes 6.4 6.6 3.1 2.3
C3-Fluorenes 7.2 7.2 0 2.8
Anthracene 0.39 J 0.31 J 23 0.14 JB
Phenanthrene 13 13 0 6
C1-Phenanthrenes/anthracenes 21 22 4.6 9.8
C2-Phenanthrenes/anthracenes 17 16 6.1 9.8
C3-Phenanthrenes/anthracenes 13 13 0 5.1
C4-Phenanthrenes/anthracenes 5.8 6.1 5 3.6
Dibenzothiophene 1.9 2.1 10 0.76
C1-Dibenzothiophenes 3.6 3.9 8 2
C2-Dibenzothiophenes 6.2 6.2 0 3
C3-Dibenzothiophenes 4.2 4 4.9 2.4
Fluoranthene 3 2.6 14 3
Pyrene 4 3.7 7.8 2.9
C1-Fluoranthenes/pyrenes 9.6 9.2 4.2 6.9
C2-Fluoranthenes/pyrenes 8.6 8.8 2.3 4.7
C3-Fluoranthenes/pyrenes 5.8 5.8 0 3
Benzo[a]anthracene ND ND 0.98
Chrysene 5.5 5.6 1.8 4.2
C1-Chrysenes 6.2 6.3 1.6 4.1
C2-Chrysenes 5.2 5.1 1.9 3.7
C3-Chrysenes 3.9 3.7 5.3 2.2
C4-Chrysenes 2.3 2.3 0 1.6
Benzo[b]fluoranthene 3.3 3.3 0 3.3
Benzo[k]fluoranthene 0.4 J 0.35 J 13 0.38 J
Benzo[e]pyrene 3.8 3.9 2.6 2.6
Benzo[a]pyrene 1.1 0.96 14 1.1
Perylene 20 22 9.5 18
Indeno[1,2,3,-c,d]pyrene 0.85 0.79 7.3 0.69
Dibenzo[a,h]anthracene 0.42 J 0.37 J 13 0.19 J
Benzo[g,h,i]perylene 2.5 2.6 3.9 1.1

d8-Naphthalene 52 52 62
d10-Acenaphthene 78 74 75
d10-Phenanthrene 88 83 94
d12-Benzo[a]pyrene 90 83 98
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control DUP

Field ID
Lab ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Percent Lipids
Min Reporting Limit
Units

Polynuclear Aromatic Hydrocarbon
Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Biphenyl
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/anthracenes
C2-Phenanthrenes/anthracenes
C3-Phenanthrenes/anthracenes
C4-Phenanthrenes/anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/pyrenes
C2-Fluoranthenes/pyrenes
C3-Fluoranthenes/pyrenes
Benzo[a]anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[1,2,3,-c,d]pyrene
Dibenzo[a,h]anthracene
Benzo[g,h,i]perylene

d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Benzo[a]pyrene

00-C0L-01-PHC-S 
DUP

20A3500DUP F2
DUP

SEDIMENT
24.52 g
DRY

DH-S-58PB PCA F2
08/24/00
03/07/01
03/15/01
08/30/00

79.7
NA

0.51
ug/Kg RPD

2.5 4.1
4.9 2
9.2 3.3
7.5 17
5.7 11

0.069 J 7.5
0.19 JB 11
1.1 0

0.78 11
1.6 13
2.7 16
2.9 3.5

0.14 JB 0
6.2 3.3
9.8 0
9.8 0
5.1 0
4.2 15

0.78 2.6
2.1 4.9
3.1 3.3
2.4 0
3.1 3.3

3 3.4
7.4 7
5.2 10
3.1 3.3

1 2
4.5 6.9
4.1 0
3.5 5.6

2 9.5
1.4 13
3.5 5.9

0.37 J 2.7
2.6 0
1.2 8.7
19 5.4

0.66 4.4
0.24 J 23
1.1 0

52
68
94
87
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control DUP

Field ID
Lab ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Percent Lipids
Min Reporting Limit
Units

Polynuclear Aromatic Hydrocarbon
Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Biphenyl
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/anthracenes
C2-Phenanthrenes/anthracenes
C3-Phenanthrenes/anthracenes
C4-Phenanthrenes/anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/pyrenes
C2-Fluoranthenes/pyrenes
C3-Fluoranthenes/pyrenes
Benzo[a]anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[1,2,3,-c,d]pyrene
Dibenzo[a,h]anthracene
Benzo[g,h,i]perylene

d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Benzo[a]pyrene

00-N06-01-PHC-S
00-N06-01-PHC-S 

DUP
20A3468 F2 20A3468DUP F2

N DUP
SEDIMENT SEDIMENT

19.64 g 19.2 g
DRY DRY

DH-S-55PB PCA DH-S-55PB PCA
08/17/00 08/17/00
02/20/01 02/20/01
03/06/01 03/06/01
08/30/00 08/30/00

63.8 63.8
NA NA

0.64 0.65
Q ug/Kg ug/Kg RPD Q

12 12 0
25 25 0
42 42 0
39 43 9.8
20 23 14

ND ND
0.88 0.9 2.2
5.5 5.4 1.8
4.9 5.3 7.8
8.9 11 21
12 14 15
11 14 24

ND ND
21 22 4.6
33 35 5.9
28 32 13
14 15 6.9
20 20 0

3.3 3.3 0
9.6 10 4.1
9.4 9.5 1
7.9 6.7 16

4 4.5 12
6.1 6.1 0
17 16 6.1
15 15 0

9.1 9.8 7.4
1.5 1.6 6.4
9.2 8.9 3.3
9.6 9.1 5.3
7.8 7.8 0
7.4 7 5.6
3.6 3.3 8.7

6 6.1 1.6
0.86 0.71 19
6.7 6.7 0
1.9 1.8 5.4
40 40 0

1.2 1.5 22
0.56 J 0.49 J 13
4.4 4.4 0

53 38
76 54

102 90
103 87
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control BS-BSD

Field ID Procedural Blank Blank Spike Procedural Blank
Lab ID DH-S-61PB F2 DH-S-62BS F2 DH-S-58PB PCA F2
Sample Type PB BS PB
Matrix SEDIMENT SEDIMENT SEDIMENT
Sample Size 20 g 20 g 20 g
Weight Basis DRY DRY DRY
Associated Blank NA DH-S-61PB F2 NA
Field Date 03/08/01 03/08/01 03/07/01
Extract Date 03/08/01 03/08/01 03/07/01
Analysis Date 03/23/01 03/23/01 03/15/01
Date Received 03/08/01 03/08/01 03/07/01
Percent Solids 100 100 100
Percent Lipids NA NA NA
Min Reporting Limit 0.62 0.62 0.62
Units ug/Kg ug/Kg T %R Q ug/Kg

Polynuclear Aromatic Hydrocarbons
Naphthalene 0.37 J 40 50 79 0.37 J
C1-Naphthalenes 0.28 J 2.7 0.35 J
C2-Naphthalenes 0.35 J 4 0.56 J
C3-Naphthalenes ND ND 0.45 J
C4-Naphthalenes ND ND ND
Acenaphthylene ND 38 50 76 ND
Acenaphthene ND 40 50 80 0.045 J
Biphenyl 0.056 J 0.63 0.045 J
Fluorene 0.06 J 40 50 80 0.077 J
C1-Fluorenes ND ND 0.1 J
C2-Fluorenes ND ND 0.17 J
C3-Fluorenes ND ND ND
Anthracene ND 40 50 80 0.034 J
Phenanthrene 0.26 J 45 50 89 0.35 J
C1-Phenanthrenes/anthracenes 0.15 J 4.6 0.2 J
C2-Phenanthrenes/anthracenes 0.18 J 6.8 0.12 J
C3-Phenanthrenes/anthracenes 0.11 J 5 0.1 J
C4-Phenanthrenes/anthracenes ND ND ND
Dibenzothiophene ND 0.85 0.04 J
C1-Dibenzothiophenes ND 1.8 0.074 J
C2-Dibenzothiophenes ND 2.8 0.14 J
C3-Dibenzothiophenes ND 3 ND
Fluoranthene 0.086 J 48 50 96 0.085 J
Pyrene 0.068 J 49 50 98 0.077 J
C1-Fluoranthenes/pyrenes ND 3 0.082 J
C2-Fluoranthenes/pyrenes ND ND ND
C3-Fluoranthenes/pyrenes ND ND ND
Benzo[a]anthracene ND 51 50 102 ND
Chrysene ND 51 50 102 ND
C1-Chrysenes ND 1.5 ND
C2-Chrysenes ND 1.6 ND
C3-Chrysenes ND ND ND
C4-Chrysenes ND ND ND
Benzo[b]fluoranthene ND 52 50 104 ND
Benzo[k]fluoranthene ND 48 50 96 ND
Benzo[e]pyrene ND ND ND
Benzo[a]pyrene ND 49 50 98 ND
Perylene ND ND ND
Indeno[1,2,3,-c,d]pyrene ND 47 50 94 ND
Dibenzo[a,h]anthracene ND 47 50 94 ND
Benzo[g,h,i]perylene ND 41 50 82 ND

d8-Naphthalene 68 3 & 81
d10-Acenaphthene 73 3 & 84
d10-Phenanthrene 80 3 & 91
d12-Benzo[a]pyrene 81 3 & 80
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control BS-BSD

Field ID
Lab ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Percent Lipids
Min Reporting Limit
Units

Polynuclear Aromatic Hydrocarbons
Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Biphenyl
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/anthracenes
C2-Phenanthrenes/anthracenes
C3-Phenanthrenes/anthracenes
C4-Phenanthrenes/anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/pyrenes
C2-Fluoranthenes/pyrenes
C3-Fluoranthenes/pyrenes
Benzo[a]anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[1,2,3,-c,d]pyrene
Dibenzo[a,h]anthracene
Benzo[g,h,i]perylene

d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Benzo[a]pyrene

Blank Spike
DH-S-59BS PCA F2

BS
SEDIMENT

20 g
DRY

DH-S-58PB PCA F2
03/07/01
03/07/01
03/15/01
03/07/01

100
NA

0.62
ug/Kg T %R

48 50 95
2.3
2.8
1.2 B

ND
46 50 92
48 50 96

ND
49 50 98

ND
ND
ND

33 50 66
47 50 93

0.29 JB
ND
ND
ND
ND
ND
ND
ND

51 50 102
52 50 104

ND
ND
ND

48 50 96
48 50 96

ND
ND
ND
ND

65 50 130
52 50 104

ND
51 50 102

ND
57 50 114
54 50 108
43 50 86

82
83
90
76
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control BS-BSD

Field ID
Lab ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Percent Lipids
Min Reporting Limit
Units

Polynuclear Aromatic Hydrocarbons
Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Biphenyl
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/anthracenes
C2-Phenanthrenes/anthracenes
C3-Phenanthrenes/anthracenes
C4-Phenanthrenes/anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/pyrenes
C2-Fluoranthenes/pyrenes
C3-Fluoranthenes/pyrenes
Benzo[a]anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[1,2,3,-c,d]pyrene
Dibenzo[a,h]anthracene
Benzo[g,h,i]perylene

d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Benzo[a]pyrene

Procedural 
Blank Blank Spike

DH-S-55PB PCA DH-S-56BS PCA
PB BS

SEDIMENT SEDIMENT
20 g 20 g

DRY DRY
NA DH-S-55PB PCA

02/20/01 02/20/01
02/20/01 02/20/01
03/14/01 03/14/01
02/20/01 02/20/01

100 100
NA NA

0.62 1.2
Q ug/Kg ug/Kg T %R Q

0.44 J 47 50 93
1 0.47 JB

1.8 0.45 JB
0.83 ND

ND ND
0.043 J 43 50 86
0.04 J 45 50 90

ND ND
0.087 J 45 50 90
0.13 J 0.18 JB
0.15 J ND

ND ND
0.03 J 35 50 70
0.26 J 44 50 87
0.32 J 0.22 JB
0.2 J 0.18 JB

0.17 J 0.082 JB
ND ND

0.08 J 0.28 JB
0.13 J ND
0.19 J ND
0.13 J ND

0.038 J 48 50 96
0.057 J 48 50 96
0.096 J 0.078 JB

ND ND
ND ND
ND 46 50 92
ND 47 50 94
ND ND
ND ND
ND ND
ND ND

& ND 52 50 104
ND 44 50 88
ND ND
ND 47 50 94
ND ND
ND 55 50 110
ND 52 50 104
ND 50 50 100

83 93
87 95
96 98
97 97
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II - TASK 2
Data Package: 4068
Data Table: ORS - Surrogate Corrected

Field ID
Oil Reference 

Standard
Sample Type ORS
Matrix OIL
Sample Size 5.02 mg
Weight Basis OIL
Associated Blank NA
Field Date 05/16/02
Extract Date 05/16/02
Analysis Date 10/17/02
Date Received 05/16/02
Percent Solids NA
Dilution Factor 1
Percent Lipids NA
Min Reporting Limit 0.199
Units ug/mg T %D Q

SHC/TPH
n-Nonane 5.1 4.8 6.25
n-Decane 4.25 4.2 1.19
n-Undecane 4.17 4.3 -3.02
n-Dodecane 4.07 4 1.75
n-Tridecane 3.71 4 -7.25
Isoprenoid RRT 1380 1.29 1 29
n-Tetradecane 4.48 4.2 6.67
Isoprenoid RRT 1470 1.44 1.4 2.86
n-Pentadecane 3.42 3.7 -7.57
n-Hexadecane 3.38 3.2 5.62
Isoprenoid RRT 1650 1.72 1.5 14.7
n-Heptadecane 2.79 3.2 -12.8
Pristane 2.02 2.2 -8.18
n-Octadecane 2.64 2.9 -8.96
Phytane 1.45 1.6 -9.38
n-Nonadecane 2.52 2.6 -3.08
n-Eicosane 2.68 2.7 -0.741
n-Heneicosane 2.26 2.4 -5.83
n-Docosane 2.22 2.2 0.909
n-Tricosane 2.04 2 2
n-Tetracosane 1.86 2 -7
n-Pentacosane 1.67 1.7 -1.76
n-Hexacosane 1.46 1.5 -2.67
n-Heptacosane 1.09 1.2 -9.17
n-Octacosane 0.929 0.88 5.57
n-Nonacosane 0.768 0.81 -5.18
n-Triacontane 0.67 0.65 3.08
n-Hentriacontane 0.748 0.58 29
n-Dotriacontane 0.406 0.44 -7.73
n-Tritriacontane 0.352 0.4 -12
n-Tetratriacontane 0.336 0.35 -4
n-Pentatriacontane 0.419 0.35 19.7
n-Hexatriacontane 0.273 0.23 18.7
n-Heptatriacontane 0.229 0.23 -0.435
n-Octatriacontane 0.222 0.22 0.909
n-Tetracontane 0.189 J 0.19 -0.526
TPH (RES) 171 220 -22.3
TPH 550 660 -16.7

%ortho-terphenyl 100
%5A-androstane 103
%d50-tetracosane 103

SLR.MMS-AN-II.72105-00.8/23/2005 Page 1 of 1 Organics Oil and Aqueous - SHC - Lab QC - 2002.XLS: ORS



ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II - TASK 2
Data Package: 4068
Data Table: DUP - Surrogate Corrected

Field ID 02-NOR-01-PHC-0 02-NOR-01-PHC-0DUP
Sample Type N DUP
Matrix OIL OIL
Sample Size 5.18 mg 5.08 mg
Weight Basis OIL OIL
Associated Blank DY-S-77PB DY-S-77PB
Field Date 07/18/02 07/18/02
Extract Date 10/17/02 10/17/02
Analysis Date 10/18/02 10/18/02
Date Received 07/19/02 07/19/02
Percent Solids NA NA
Dilution Factor 1 1
Percent Lipids NA NA
Min Reporting Limit 0.19 0.2
Units ug/mg ug/mg RPD Q

SHC/TPH
n-Nonane 12 12 0
n-Decane 10 10 0
n-Undecane 9.2 9.5 3.2
n-Dodecane 8.5 8.8 3.5
n-Tridecane 7.6 8 5.1
Isoprenoid RRT 1380 2.3 2.4 4.2
n-Tetradecane 8.4 8.7 3.5
Isoprenoid RRT 1470 2.8 2.9 3.5
n-Pentadecane 6.8 7.1 4.3
n-Hexadecane 6.2 6.4 3.2
Isoprenoid RRT 1650 3 3.1 3.3
n-Heptadecane 5.2 5.6 7.4
Pristane 3.5 3.8 8.2
n-Octadecane 4.3 4.5 4.5
Phytane 2.2 2.2 0
n-Nonadecane 4.2 4.2 0
n-Eicosane 3.9 4.1 5
n-Heneicosane 3.2 3.3 3.1
n-Docosane 3 3.1 3.3
n-Tricosane 2.8 3 6.9
n-Tetracosane 2.4 2.5 4.1
n-Pentacosane 2.2 2.3 4.4
n-Hexacosane 1.8 1.8 0
n-Heptacosane 1.5 1.6 6.4
n-Octacosane 1.2 1.3 8
n-Nonacosane 1.1 1.1 0
n-Triacontane 0.95 0.99 4.1
n-Hentriacontane 0.94 0.99 5.2
n-Dotriacontane 0.58 0.58 0
n-Tritriacontane 0.51 0.52 1.9
n-Tetratriacontane 0.38 0.38 0
n-Pentatriacontane 0.4 0.41 2.5
n-Hexatriacontane 0.24 0.24 0
n-Heptatriacontane 0.2 0.22 9.5
n-Octatriacontane 0.19 0.21 10
n-Tetracontane 0.14 J 0.14 J 0
TPH (RES) 230 240 4.2
TPH 500 530 5.8

%ortho-terphenyl 85 85
%5A-androstane 82 82
%d50-tetracosane 85 85
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II - TASK 2
Data Package: 4068
Data Table: BS-BSD - Surrogate Corrected

Field ID Procedural Blank
Sample Type PB
Matrix WATER
Sample Size 0.15 L
Weight Basis WET
Associated Blank NA
Field Date 10/16/02
Extract Date 10/16/02
Analysis Date 10/17/02
Date Received 10/16/02
Percent Solids NA
Dilution Factor 1
Percent Lipids NA
Min Reporting Limit 3.3
Units ug/L

SHC/TPH
n-Nonane ND
n-Decane ND
n-Undecane ND
n-Dodecane ND
n-Tridecane ND
Isoprenoid RRT 1380 ND
n-Tetradecane ND
Isoprenoid RRT 1470 ND
n-Pentadecane ND
n-Hexadecane ND
Isoprenoid RRT 1650 ND
n-Heptadecane ND
Pristane ND
n-Octadecane ND
Phytane ND
n-Nonadecane ND
n-Eicosane ND
n-Heneicosane ND
n-Docosane 0.18 J
n-Tricosane 0.68 J
n-Tetracosane 1.2 J
n-Pentacosane 1.6 J
n-Hexacosane 2 J
n-Heptacosane 2.4 J
n-Octacosane 2.5 J
n-Nonacosane 2.2 J
n-Triacontane 1.7 J
n-Hentriacontane 1.5 J
n-Dotriacontane 0.89 J
n-Tritriacontane 0.5 J
n-Tetratriacontane 0.27 J
n-Pentatriacontane 0.14 J
n-Hexatriacontane ND
n-Heptatriacontane ND
n-Octatriacontane ND
n-Tetracontane ND
TPH (RES) 92
TPH 92

%ortho-terphenyl 70
%5A-androstane 63
%d50-tetracosane 66
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II - TASK 2
Data Package: 4068
Data Table: BS-BSD - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

SHC/TPH
n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
Isoprenoid RRT 1380
n-Tetradecane
Isoprenoid RRT 1470
n-Pentadecane
n-Hexadecane
Isoprenoid RRT 1650
n-Heptadecane
Pristane
n-Octadecane
Phytane
n-Nonadecane
n-Eicosane
n-Heneicosane
n-Docosane
n-Tricosane
n-Tetracosane
n-Pentacosane
n-Hexacosane
n-Heptacosane
n-Octacosane
n-Nonacosane
n-Triacontane
n-Hentriacontane
n-Dotriacontane
n-Tritriacontane
n-Tetratriacontane
n-Pentatriacontane
n-Hexatriacontane
n-Heptatriacontane
n-Octatriacontane
n-Tetracontane
TPH (RES)
TPH

%ortho-terphenyl
%5A-androstane
%d50-tetracosane

Procedural Blank
PB

OIL
5 mg

OIL
NA

10/17/02
10/17/02
10/18/02
10/17/02

NA
1

NA
0.2

ug/mg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.0069 J
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.88
0.88

85
78
80
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4070
Data Table: ORS - Surrogate Corrected

Field ID
Oil Reference 

Standard
Oil Reference 

Standard
Sample Type ORS ORS
Matrix OIL OIL
Sample Size 5.1 mg 5.34 mg
Weight Basis OIL OIL
Associated Blank NA NA
Field Date 04/23/02 12/31/02
Extract Date 04/23/02 12/31/02
Analysis Date 10/18/02 02/25/03
Date Received 04/23/02 12/31/02
Percent Solids NA NA
Dilution Factor 1 1
Percent Lipids NA NA
Min Reporting Limit 4.9 4.68
Units mg/Kg T %D Q mg/Kg T %D Q

Sterane-Triterpane Biomarkers
T4-C23Diterpane 56.9 58.9 -3.4 48.1 58.9 -18.3
S4-Diacholestane 39.6 46.8 -15.4 44.8 46.8 -4.27
S5-Diacholestane 23.8 26.1 -8.81 28 26.1 7.28
T9-C29Tricyclictriterpane 13.7 15.7 -12.7 15.8 15.7 0.637
T10-C29Tricyclictriterpane 13.7 15 -8.67 12.5 15 -16.7
T11-Trisnorhopane(TS) 22.5 24.8 -9.27 21.9 24.8 -11.7
T12-Trisnorhopane(TM) 25 31 -19.4 25.2 31 -18.7
S24-Methylcholestane 30.6 26.2 16.8 28.4 26.2 8.4
S25-Ethylcholestane 48 39.8 20.6 41.4 39.8 4.02
S28-Ethylcholestane 36.2 33.9 6.78 36.7 33.9 8.26
T15-Norhopane 82.9 83.8 -1.07 80.6 83.8 -3.82
T18-Oleanane ND ND
T19-Hopane 119 113 5.31 118 113 4.42
T21-Homohopane 53.6 46.1 16.3 49.7 46.1 7.81
T22-Homohopane 42 35.2 19.3 36.5 35.2 3.69

5B(H)-Cholane 110 99

SLR.MMS-AN-II.72105-00.8/23/2005 Page 1 of 1 Organics Oil - ST - Lab QC - 2002.XLS: ORS



ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4070
Data Table: DUP - Surrogate Corrected

Field ID Northstar Oil Northstar Oil DUP KUPARIC WELL 3H-5
KUPARIC WELL 3H-5

DUP
Sample Type N DUP N DUP
Matrix OIL OIL CRUDE OIL CRUDE OIL
Sample Size 5.18 mg 5.08 mg 5.2 mg 4.92 mg
Weight Basis OIL OIL OIL OIL
Associated Blank DY-S-77PB DY-S-77PB EB-S-61PB EB-S-61PB
Field Date 07/18/02 07/18/02 08/12/01 08/12/01
Extract Date 10/17/02 10/17/02 02/20/03 02/20/03
Analysis Date 10/18/02 10/18/02 02/25/03 02/25/03
Date Received 07/19/02 07/19/02 08/31/01 08/31/01
Percent Solids NA NA NA NA
Dilution Factor 1 1 1 1
Percent Lipids NA NA NA NA
Min Reporting Limit 4.8 4.9 4.8 5.1
Units mg/Kg mg/Kg RPD Q mg/Kg mg/Kg RPD Q

Sterane-Triterpane Biomarkers
T4-C23Diterpane 41 42 2.4 84 90 6.9
S4-Diacholestane 42 43 2.4 33 32 3.1
S5-Diacholestane 23 25 8.3 21 21 0
T9-C29Tricyclictriterpane 18 18 0 22 22 0
T10-C29Tricyclictriterpane 16 17 6.1 20 20 0
T11-Trisnorhopane(TS) 14 14 0 22 22 0
T12-Trisnorhopane(TM) 6.6 7.8 17 34 36 5.7
S24-Methylcholestane 11 13 17 13 18 32
S25-Ethylcholestane 21 20 4.9 36 37 2.7
S28-Ethylcholestane 16 18 12 31 29 6.7
T15-Norhopane 26 28 7.4 99 100 1
T18-Oleanane ND ND ND ND
T19-Hopane 49 48 2.1 100 110 9.5
T21-Homohopane 19 19 0 47 49 4.2
T22-Homohopane 13 13 0 38 40 5.1

5B(H)-Cholane 107 107 100 100
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Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4070
Data Table: BS-BSD - Surrogate Corrected

Field ID Procedural Blank Procedural Blank
Sample Type PB PB
Matrix OIL Oil
Sample Size 5 mg 5 mg
Weight Basis OIL OIL
Associated Blank NA NA
Field Date 10/17/02 02/20/03
Extract Date 10/17/02 02/20/03
Analysis Date 10/18/02 02/25/03
Date Received 10/17/02 02/20/03
Percent Solids NA NA
Dilution Factor 1 1
Percent Lipids NA NA
Min Reporting Limit 5 5
Units mg/Kg mg/Kg

Sterane-Triterpane Biomarkers
T4-C23Diterpane ND ND
S4-Diacholestane ND ND
S5-Diacholestane ND ND
T9-C29Tricyclictriterpane ND ND
T10-C29Tricyclictriterpane ND ND
T11-Trisnorhopane(TS) ND ND
T12-Trisnorhopane(TM) ND ND
S24-Methylcholestane ND ND
S25-Ethylcholestane ND ND
S28-Ethylcholestane ND ND
T15-Norhopane ND ND
T18-Oleanane ND ND
T19-Hopane ND ND
T21-Homohopane ND ND
T22-Homohopane ND ND

5B(H)-Cholane 109 102
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4070
Data Table: ORS - Surrogate Corrected

Field ID
Oil Reference 

Standard
Oil Reference 

Standard
Oil Reference 

Standard
Sample Type ORS ORS ORS
Matrix OIL OIL OIL
Sample Size 5.1 mg 5.1 mg 5.34 mg
Weight Basis OIL OIL OIL
Associated Blank NA NA NA
Field Date 04/23/02 04/23/02 12/31/02
Extract Date 04/23/02 04/23/02 12/31/02
Analysis Date 10/18/02 10/23/02 02/25/03
Date Received 04/23/02 04/23/02 12/31/02
Percent Solids NA NA NA
Dilution Factor 1 1 1
Percent Lipids NA NA NA
Min Reporting Limit 4.9 4.9 4.68
Units mg/Kg T %D Q mg/Kg T %D Q mg/Kg T %D Q

Polynuclear Aromatic Hydrocarbons
Naphthalene 774 710 9.01 832 710 17.2 752 710 5.92
C1-Naphthalenes 1440 1600 -10 1510 1600 -5.62 1600 1600 0
C2-Naphthalenes 2060 2300 -10.4 2100 2300 -8.7 2210 2300 -3.91
C3-Naphthalenes 1720 1960 -12.2 1600 1960 -18.4 1830 1960 -6.63
C4-Naphthalenes 968 1180 -18 927 1180 -21.4 1060 1180 -10.2
Acenaphthylene ND ND ND
Acenaphthene ND ND ND
Biphenyl 222 214 3.74 233 214 8.88 226 214 5.61
Fluorene 105 95.2 10.3 103 95.2 8.19 100 95.2 5.04
C1-Fluorenes 247 239 3.35 253 239 5.86 246 239 2.93
C2-Fluorenes 359 356 0.843 344 356 -3.37 353 356 -0.843
C3-Fluorenes 348 396 -12.1 340 396 -14.1 348 396 -12.1
Anthracene ND ND ND
Phenanthrene 283 260 8.85 290 260 11.5 278 260 6.92
C1-Phenanthrenes/anthracenes 628 612 2.61 584 612 -4.58 615 612 0.49
C2-Phenanthrenes/anthracenes 702 752 -6.65 628 752 -16.5 758 752 0.798
C3-Phenanthrenes/anthracenes 517 534 -3.18 483 534 -9.55 507 534 -5.06
C4-Phenanthrenes/anthracenes 313 308 1.62 258 308 -16.2 290 308 -5.84
Dibenzothiophene 252 222 13.5 258 222 16.2 235 222 5.86
C1-Dibenzothiophenes 508 484 4.96 477 484 -1.45 478 484 -1.24
C2-Dibenzothiophenes 636 658 -3.34 618 658 -6.08 630 658 -4.26
C3-Dibenzothiophenes 583 574 1.57 525 574 -8.54 543 574 -5.4
Fluoranthene ND ND ND
Pyrene 14.3 13.4 6.72 16.3 13.4 21.6 13.9 13.4 3.73
C1-Fluoranthenes/pyrenes 90.3 83.9 7.63 83.8 83.9 -0.119 79 83.9 -5.84
C2-Fluoranthenes/pyrenes 159 142 12 142 142 0 138 142 -2.82
C3-Fluoranthenes/pyrenes 172 158 8.86 147 158 -6.96 155 158 -1.9
Benzo[a]anthracene ND ND ND
Chrysene 56.1 49.2 14 51.6 49.2 4.88 53 49.2 7.72
C1-Chrysenes 93.7 81.5 15 80.6 81.5 -1.1 92.3 81.5 13.2
C2-Chrysenes 105 102 2.94 93.8 102 -8.04 106 102 3.92
C3-Chrysenes 95 79.6 19.3 80.8 79.6 1.51 88.3 79.6 10.9
C4-Chrysenes 66.8 64 4.37 57.7 64 -9.84 62.7 64 -2.03
Benzo[b]fluoranthene 7.21 7.62 -5.38 7.32 7.62 -3.94 6.67 7.62 -12.5
Benzo[k]fluoranthene ND ND ND
Benzo[e]pyrene 12.1 12.4 -2.42 12.2 12.4 -1.61 12.1 12.4 -2.42
Benzo[a]pyrene ND ND ND
Perylene ND ND ND
Indeno[1,2,3,-c,d]pyrene ND ND ND
Dibenzo[a,h]anthracene 1.46 J 1.16 J 1.41 J
Benzo[g,h,i]perylene 3.44 J 3.18 8.18 3.17 J 3.18 -0.314 3.48 J 3.18 9.43

d8-Naphthalene 90 93 93
d10-Acenaphthene 97 98 93
d10-Phenanthrene 98 96 95
d12-Benzo[a]pyrene 108 106 107
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4070
Data Table: IRM - Surrogate Corrected

Field ID
Instrument Reference 

Standard
Instrument Reference 

Standard
Instrument Reference 

Standard
Sample Type IRM IRM IRM
Matrix IRM IRM IRM
Sample Size 0.1 mL 0.1 mL 0.1 mL
Weight Basis WET WET WET
Associated Blank NA NA NA
Field Date 10/15/02 10/15/02 10/15/02
Extract Date 10/15/02 10/15/02 10/15/02
Analysis Date 10/18/02 10/23/02 02/25/03
Date Received 10/15/02 10/15/02 10/15/02
Percent Solids NA NA NA
Dilution Factor 1 1 1
Percent Lipids NA NA NA
Min Reporting Limit 250 250 250
Units ug/L T %D Q ug/L T %D Q ug/L T %D Q

Polynuclear Aromatic Hydrocarbons
Naphthalene 6640 6890 -3.63 6850 6890 -0.58 6750 6890 -2.03
C1-Naphthalenes ND ND ND
C2-Naphthalenes ND ND ND
C3-Naphthalenes ND ND ND
C4-Naphthalenes ND ND ND
Acenaphthylene 6640 6960 -4.6 6690 6960 -3.88 6540 6960 -6.03
Acenaphthene 6490 7280 -10.8 6590 7280 -9.48 6430 7280 -11.7
Biphenyl 6960 7000 -0.571 7130 7000 1.86 7070 7000 1
Fluorene 6200 7270 -14.7 6390 7270 -12.1 6230 7270 -14.3
C1-Fluorenes ND ND ND
C2-Fluorenes ND ND ND
C3-Fluorenes ND ND ND
Anthracene 7060 7820 -9.72 7160 7820 -8.44 7260 7820 -7.16
Phenanthrene 6850 7010 -2.28 7030 7010 0.285 6940 7010 -0.998
C1-Phenanthrenes/anthracenes ND ND ND
C2-Phenanthrenes/anthracenes ND ND ND
C3-Phenanthrenes/anthracenes ND ND ND
C4-Phenanthrenes/anthracenes ND ND ND
Dibenzothiophene ND ND ND
C1-Dibenzothiophenes ND ND ND
C2-Dibenzothiophenes ND ND ND
C3-Dibenzothiophenes ND ND ND
Fluoranthene 6110 5910 3.38 6110 5910 3.38 6010 5910 1.69
Pyrene 5840 5890 -0.849 6000 5890 1.87 5850 5890 -0.679
C1-Fluoranthenes/pyrenes ND ND ND
C2-Fluoranthenes/pyrenes ND ND ND
C3-Fluoranthenes/pyrenes ND ND ND
Benzo[a]anthracene 3420 3590 -4.74 3360 3590 -6.41 3540 3590 -1.39
Chrysene 7040 7030 0.142 7040 7030 0.142 7140 7030 1.56
C1-Chrysenes ND ND ND
C2-Chrysenes ND ND ND
C3-Chrysenes ND ND ND
C4-Chrysenes ND ND ND
Benzo[b]fluoranthene 5420 5250 3.24 5690 5250 8.38 5360 5250 2.1
Benzo[k]fluoranthene 5720 5570 2.69 5610 5570 0.718 5740 5570 3.05
Benzo[e]pyrene 5730 5620 1.96 5930 5620 5.52 5790 5620 3.02
Benzo[a]pyrene 6670 6790 -1.77 6860 6790 1.03 6750 6790 -0.589
Perylene 6950 7120 -2.39 7120 7120 0 7080 7120 -0.562
Indeno[1,2,3,-c,d]pyrene 6110 6290 -2.86 6540 6290 3.97 6010 6290 -4.45
Dibenzo[a,h]anthracene 5490 5180 5.98 5680 5180 9.65 5440 5180 5.02
Benzo[g,h,i]perylene 5200 5290 -1.7 5340 5290 0.945 5100 5290 -3.59

d8-Naphthalene 98 96 99
d10-Acenaphthene 97 94 97
d10-Phenanthrene 97 94 96
d12-Benzo[a]pyrene 94 91 96
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4070
Data Table: DUP - Surrogate Corrected

Field ID Northstar Oil Northstar Oil DUP KUPARIC WELL 3H-5
KUPARIC WELL 3H-5 

DUP
Sample Type N DUP N DUP
Matrix OIL OIL CRUDE OIL CRUDE OIL
Sample Size 5.18 mg 5.08 mg 5.2 mg 4.92 mg
Weight Basis OIL OIL OIL OIL
Associated Blank DY-S-77PB DY-S-77PB EB-S-61PB EB-S-61PB
Field Date 07/18/02 07/18/02 08/12/01 08/12/01
Extract Date 10/17/02 10/17/02 02/20/03 02/20/03
Analysis Date 10/18/02 10/18/02 02/25/03 02/25/03
Date Received 07/19/02 07/19/02 08/31/01 08/31/01
Percent Solids NA NA NA NA
Dilution Factor 2 2 1 1
Percent Lipids NA NA NA NA
Min Reporting Limit 4.8 4.9 4.8 5.1
Units mg/Kg mg/Kg RPD Q mg/Kg mg/Kg RPD Q

Polynuclear Aromatic Hydrocarbons
Naphthalene 1000 D 1100 D 9.5 590 650 9.7
C1-Naphthalenes 1800 1800 0 1200 1300 8
C2-Naphthalenes 2600 2700 3.8 1900 2000 5.1
C3-Naphthalenes 1900 1900 0 1700 1800 5.7
C4-Naphthalenes 900 900 0 1000 1100 9.5
Acenaphthylene ND ND ND ND
Acenaphthene ND ND ND ND
Biphenyl 330 340 3 130 140 7.4
Fluorene 180 190 5.4 56 60 6.9
C1-Fluorenes 280 300 6.9 180 190 5.4
C2-Fluorenes 340 350 2.9 310 330 6.2
C3-Fluorenes 300 300 0 360 380 5.4
Anthracene ND ND ND ND
Phenanthrene 310 320 3.2 210 240 13
C1-Phenanthrenes/anthracenes 690 680 1.4 500 550 9.5
C2-Phenanthrenes/anthracenes 750 710 5.5 660 710 7.3
C3-Phenanthrenes/anthracenes 500 490 2 530 570 7.3
C4-Phenanthrenes/anthracenes 240 250 4.1 300 340 12
Dibenzothiophene 94 95 1 190 200 5.1
C1-Dibenzothiophenes 210 200 4.9 490 520 5.9
C2-Dibenzothiophenes 210 220 4.6 780 860 9.8
C3-Dibenzothiophenes 150 150 0 880 940 6.6
Fluoranthene ND ND ND ND
Pyrene 25 25 0 8.7 8.8 1.1
C1-Fluoranthenes/pyrenes 100 98 2 54 57 5.4
C2-Fluoranthenes/pyrenes 160 160 0 100 120 18
C3-Fluoranthenes/pyrenes 160 160 0 140 150 6.9
Benzo[a]anthracene ND ND ND ND
Chrysene 51 48 6.1 37 41 10
C1-Chrysenes 90 82 9.3 80 84 4.9
C2-Chrysenes 120 120 0 96 100 4.1
C3-Chrysenes 94 86 8.9 91 100 9.4
C4-Chrysenes 60 67 11 63 69 9.1
Benzo[b]fluoranthene 7 6.5 7.4 4.1 J 4.9 J 18
Benzo[k]fluoranthene ND ND 1 J 1 J 0
Benzo[e]pyrene 13 14 7.4 6.5 7.1 8.8
Benzo[a]pyrene ND ND ND ND
Perylene ND ND ND ND
Indeno[1,2,3,-c,d]pyrene ND ND ND ND
Dibenzo[a,h]anthracene 1.2 J 1.4 J 15 1.5 J 1.6 J 6.4
Benzo[g,h,i]perylene 1.6 J 1.8 J 12 1.8 J 1.9 J 5.4

d8-Naphthalene 105 103 91 92
d10-Acenaphthene 110 109 91 93
d10-Phenanthrene 110 111 90 91
d12-Benzo[a]pyrene 115 112 101 101
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control ORS

Field ID
Oil Reference 

Standard
Oil Reference 

Standard
Lab ID BX28ORS BY32ORS
Sample Type ORS ORS
Matrix OIL OIL
Sample Size 5.04 mg 5.12 mg
Weight Basis OIL OIL
Associated Blank NA NA
Field Date 12/19/00 03/21/01
Extract Date 12/19/00 03/21/01
Analysis Date 03/22/01 04/05/01
Date Received 12/19/00 03/21/01
Percent Solids NA NA
Percent Lipids NA NA
Min Reporting Limit 4.96 4.88
Units mg/Kg T %D Q mg/Kg T %D Q

Polynuclear Aromatic Hydrocarbons
Naphthalene 745 710 4.93 764 710 7.6
C1-Naphthalenes 1470 1600 -8.12 1830 1600 14.4
C2-Naphthalenes 2070 2300 -10 2160 2300 -6.09
C3-Naphthalenes 1560 1960 -20.4 1830 1960 -6.63
C4-Naphthalenes 912 1180 -22.7 1110 1180 -5.93
Acenaphthylene ND ND
Acenaphthene ND ND
Biphenyl 219 214 2.34 228 214 6.54
Fluorene 97.3 95.2 2.2 104 95.2 9.24
C1-Fluorenes 234 239 -2.09 259 239 8.37
C2-Fluorenes 309 356 -13.2 383 356 7.58
C3-Fluorenes 318 396 -19.7 411 396 3.79
Anthracene ND ND
Phenanthrene 277 260 6.54 286 260 10
C1-Phenanthrenes/anthracenes 581 612 -5.06 646 612 5.56
C2-Phenanthrenes/anthracenes 720 752 -4.26 712 752 -5.32
C3-Phenanthrenes/anthracenes 472 534 -11.6 571 534 6.93
C4-Phenanthrenes/anthracenes 242 308 -21.4 311 308 0.974
Dibenzothiophene 229 222 3.15 238 222 7.21
C1-Dibenzothiophenes 476 484 -1.65 453 484 -6.4
C2-Dibenzothiophenes 579 658 -12 706 658 7.29
C3-Dibenzothiophenes 497 574 -13.4 557 574 -2.96
Fluoranthene ND ND
Pyrene 12.9 13.4 -3.73 15 13.4 11.9
C1-Fluoranthenes/pyrenes 76.8 83.9 -8.46 78.5 83.9 -6.44
C2-Fluoranthenes/pyrenes 133 142 -6.34 138 142 -2.82
C3-Fluoranthenes/pyrenes 134 158 -15.2 150 158 -5.06
Benzo[a]anthracene ND ND
Chrysene 53.7 49.2 9.15 51.3 49.2 4.27
C1-Chrysenes 83.9 81.5 2.94 88.2 81.5 8.22
C2-Chrysenes 105 102 2.94 106 102 3.92
C3-Chrysenes 83.4 79.6 4.77 92.9 79.6 16.7
C4-Chrysenes 62.2 64 -2.81 74.6 64 16.6
Benzo[b]fluoranthene 8.51 7.62 11.7 7.28 7.62 -4.46
Benzo[k]fluoranthene ND ND
Benzo[e]pyrene 14.7 12.4 18.5 13.3 12.4 7.26
Benzo[a]pyrene ND ND
Perylene ND ND
Indeno[1,2,3,-c,d]pyrene ND ND
Dibenzo[a,h]anthracene 1.68 J 1.55 J
Benzo[g,h,i]perylene 3.97 J 3.18 24.8 3.63 J 3.18 14.2

d8-Naphthalene 93 89
d10-Acenaphthene 95 99
d10-Phenanthrene 94 98
d12-Benzo[a]pyrene 79 100
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control ORS

Field ID
Lab ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Percent Lipids
Min Reporting Limit
Units

Polynuclear Aromatic Hydrocarbons
Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Biphenyl
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/anthracenes
C2-Phenanthrenes/anthracenes
C3-Phenanthrenes/anthracenes
C4-Phenanthrenes/anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/pyrenes
C2-Fluoranthenes/pyrenes
C3-Fluoranthenes/pyrenes
Benzo[a]anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[1,2,3,-c,d]pyrene
Dibenzo[a,h]anthracene
Benzo[g,h,i]perylene

d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Benzo[a]pyrene

Oil Reference 
Standard

Oil Reference 
Standard

BX28ORS-1 BX28ORS-2
ORS ORS
OIL OIL
5.04 mg 5.04 mg
OIL OIL
NA NA

12/19/00 12/19/00
12/19/00 12/19/00
03/14/01 03/22/01
12/19/00 12/19/00

NA NA
NA NA

4.96 4.96
mg/Kg T %D Q mg/Kg T %D Q

723 710 1.83 745 710 4.93
1490 1600 -6.88 1470 1600 -8.12
2080 2300 -9.56 2070 2300 -10
1540 1960 -21.4 1560 1960 -20.4
906 1180 -23.2 912 1180 -22.7

ND ND
ND ND

224 214 4.67 219 214 2.34
95.9 95.2 0.735 97.3 95.2 2.2
232 239 -2.93 234 239 -2.09
300 356 -15.7 309 356 -13.2
313 396 -21 318 396 -19.7

ND ND
274 260 5.38 277 260 6.54
566 612 -7.52 581 612 -5.06
647 752 -14 720 752 -4.26
446 534 -16.5 472 534 -11.6
206 308 -33.1 242 308 -21.4
228 222 2.7 229 222 3.15
471 484 -2.68 476 484 -1.65
552 658 -16.1 579 658 -12
473 574 -17.6 497 574 -13.4

ND ND
14 13.4 4.48 12.9 13.4 -3.73

71.5 83.9 -14.8 76.8 83.9 -8.46
129 142 -9.15 133 142 -6.34
143 158 -9.49 134 158 -15.2

ND ND
48.8 49.2 -0.813 53.7 49.2 9.15
78.5 81.5 -3.68 83.9 81.5 2.94
94.5 102 -7.35 105 102 2.94
84.6 79.6 6.28 83.4 79.6 4.77
66.2 64 3.44 62.2 64 -2.81
9.08 7.62 19.2 8.51 7.62 11.7

ND ND
14.9 12.4 20.2 14.7 12.4 18.5

ND ND
ND ND
ND ND
ND 1.68 J

3.58 J 3.18 12.6 3.97 J 3.18 24.8

100 93
97 95
99 94
80 79

ND - Not Detected Page 2 of 4  



Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control ORS

Field ID
Lab ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Percent Lipids
Min Reporting Limit
Units

Polynuclear Aromatic Hydrocarbons
Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Biphenyl
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/anthracenes
C2-Phenanthrenes/anthracenes
C3-Phenanthrenes/anthracenes
C4-Phenanthrenes/anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/pyrenes
C2-Fluoranthenes/pyrenes
C3-Fluoranthenes/pyrenes
Benzo[a]anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[1,2,3,-c,d]pyrene
Dibenzo[a,h]anthracene
Benzo[g,h,i]perylene

d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Benzo[a]pyrene

Oil Reference 
Standard

Oil Reference 
Standard

BY32ORS BX28ORS-1
ORS ORS
OIL OIL
5.12 mg 5.04 mg
OIL OIL
NA NA

03/21/01 12/19/00
03/21/01 12/19/00
03/29/01 03/05/01
03/21/01 12/19/00

NA NA
NA NA

4.88 4.96
mg/Kg T %D Q mg/Kg T %D Q

785 710 10.6 732 710 3.1
1610 1600 0.625 1430 1600 -10.6
2260 2300 -1.74 2030 2300 -11.7
1700 1960 -13.3 1500 1960 -23.5
980 1180 -16.9 843 1180 -28.6

ND ND
ND ND

238 214 11.2 225 214 5.14
106 95.2 11.3 97.3 95.2 2.2
260 239 8.79 230 239 -3.76
340 356 -4.49 297 356 -16.6
353 396 -10.8 325 396 -17.9

ND ND
292 260 12.3 279 260 7.31
593 612 -3.1 561 612 -8.33
706 752 -6.12 676 752 -10.1
498 534 -6.74 444 534 -16.8
285 308 -7.47 227 308 -26.3
239 222 7.66 228 222 2.7
476 484 -1.65 461 484 -4.75
598 658 -9.12 621 658 -5.62
546 574 -4.88 483 574 -15.8

ND ND
14.1 13.4 5.22 12.4 13.4 -7.46
85.8 83.9 2.26 71.4 83.9 -14.9
140 142 -1.41 127 142 -10.6
146 158 -7.59 125 158 -20.9

ND ND
56.4 49.2 14.6 50.2 49.2 2.03
84.1 81.5 3.19 77 81.5 -5.52
105 102 2.94 94.2 102 -7.65
85 79.6 6.78 77.1 79.6 -3.14

63.2 64 -1.25 56.8 64 -11.2
7.01 7.62 -8 7.91 7.62 3.8

ND ND
12.6 12.4 1.61 15.6 12.4 25.8

ND ND
ND ND
ND ND

1.37 J ND
3.26 J 3.18 2.52 3.56 J 3.18 11.9

97 98
96 97
97 97

101 79

ND - Not Detected Page 3 of 4  



Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control ORS

Field ID
Lab ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Percent Lipids
Min Reporting Limit
Units

Polynuclear Aromatic Hydrocarbons
Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Biphenyl
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/anthracenes
C2-Phenanthrenes/anthracenes
C3-Phenanthrenes/anthracenes
C4-Phenanthrenes/anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/pyrenes
C2-Fluoranthenes/pyrenes
C3-Fluoranthenes/pyrenes
Benzo[a]anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[1,2,3,-c,d]pyrene
Dibenzo[a,h]anthracene
Benzo[g,h,i]perylene

d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Benzo[a]pyrene

Oil Reference 
Standard

BX28ORS-2
ORS
OIL
5.04 mg
OIL
NA

12/19/00
12/19/00
03/14/01
12/19/00

NA
NA

4.96
mg/Kg T %D Q

723 710 1.83
1490 1600 -6.88
2080 2300 -9.56
1540 1960 -21.4
906 1180 -23.2

ND
ND

224 214 4.67
95.9 95.2 0.735
232 239 -2.93
300 356 -15.7
313 396 -21

ND
274 260 5.38
566 612 -7.52
647 752 -14
446 534 -16.5
206 308 -33.1
228 222 2.7
471 484 -2.68
552 658 -16.1
473 574 -17.6

ND
14 13.4 4.48

71.5 83.9 -14.8
129 142 -9.15
143 158 -9.49

ND
48.8 49.2 -0.813
78.5 81.5 -3.68
94.5 102 -7.35
84.6 79.6 6.28
66.2 64 3.44
9.08 7.62 19.2

ND
14.9 12.4 20.2

ND
ND
ND
ND

3.58 J 3.18 12.6

100
97
99
80

ND - Not Detected Page 4 of 4  



ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4079
Data Table: BS-BSD - Surrogate Corrected

Field ID Procedural Blank Blank Spike Procedural Blank
Sample Type PB BS PB
Matrix SEDIMENT SEDIMENT SEDIMENT
Sample Size 20 g 20 g 20 g
Weight Basis DRY DRY DRY
Associated Blank NA DY-S-66PB NA
Field Date 10/16/02 10/16/02 10/28/02
Extract Date 10/16/02 10/16/02 10/28/02
Analysis Date 10/27/02 10/27/02 11/05/02
Date Received 10/16/02 10/16/02 10/28/02
Percent Solids 100 100 100
Dilution Factor 1 1 1
Percent Lipids NA NA NA
Min Reporting Limit 0.62 0.62 0.62
Units ug/Kg ug/Kg T %R Q ug/Kg

Polynuclear Aromatic Hydrocarbons
Naphthalene 0.25 J 57 50 114 0.44 J
C1-Naphthalenes 0.088 J 0.2 JB 0.21 J
C2-Naphthalenes 0.088 J 0.18 JB 0.17 J
C3-Naphthalenes ND 0.13 J ND
C4-Naphthalenes ND ND ND
Acenaphthylene ND 58 50 116 0.022 J
Acenaphthene 0.025 J 56 50 112 0.055 J
Biphenyl 0.068 J 0.1 JB 0.21 J
Fluorene 0.062 J 60 50 120 0.18 J
C1-Fluorenes ND ND ND
C2-Fluorenes ND ND ND
C3-Fluorenes ND ND ND
Anthracene ND 43 50 86 0.057 J
Phenanthrene 0.37 J 58 50 115 1.4
C1-Phenanthrenes/anthracenes 0.073 J 0.34 JB 0.26 J
C2-Phenanthrenes/anthracenes ND 0.22 J 0.14 J
C3-Phenanthrenes/anthracenes ND 0.072 J ND
C4-Phenanthrenes/anthracenes ND ND ND
Dibenzothiophene 0.019 J 0.21 J 0.058 J
C1-Dibenzothiophenes ND ND ND
C2-Dibenzothiophenes ND ND ND
C3-Dibenzothiophenes ND ND ND
Fluoranthene 0.094 J 68 50 136 & 0.53 J
Pyrene 0.055 J 65 50 130 & 0.19 J
C1-Fluoranthenes/pyrenes ND 0.15 J ND
C2-Fluoranthenes/pyrenes ND ND ND
C3-Fluoranthenes/pyrenes ND ND ND
Benzo[a]anthracene ND 58 50 116 ND
Chrysene ND 60 50 120 ND
C1-Chrysenes ND ND ND
C2-Chrysenes ND ND ND
C3-Chrysenes ND ND ND
C4-Chrysenes ND ND ND
Benzo[b]fluoranthene ND 69 50 138 & ND
Benzo[k]fluoranthene ND 68 50 136 & ND
Benzo[e]pyrene ND ND ND
Benzo[a]pyrene ND 63 50 126 & ND
Perylene ND ND ND
Indeno[1,2,3,-c,d]pyrene ND 73 50 146 & ND
Dibenzo[a,h]anthracene ND 72 50 144 & ND
Benzo[g,h,i]perylene ND 67 50 134 & ND

d8-Naphthalene 63 67 65
d10-Acenaphthene 70 74 66
d10-Phenanthrene 80 85 74
d12-Benzo[a]pyrene 79 79 74
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4079
Data Table: BS-BSD - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

Polynuclear Aromatic Hydro
Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Biphenyl
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/anthracenes
C2-Phenanthrenes/anthracenes
C3-Phenanthrenes/anthracenes
C4-Phenanthrenes/anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/pyrenes
C2-Fluoranthenes/pyrenes
C3-Fluoranthenes/pyrenes
Benzo[a]anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[1,2,3,-c,d]pyrene
Dibenzo[a,h]anthracene
Benzo[g,h,i]perylene

d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Benzo[a]pyrene

Blank Spike Procedural Blank Blank Spike
BS PB BS

SEDIMENT SEDIMENT SEDIMENT
20 g 20 g 20 g

DRY DRY DRY
DZ-S-03PB NA DY-S-69PB

10/28/02 10/17/02 10/17/02
10/28/02 10/17/02 10/17/02
11/05/02 10/29/02 10/29/02
10/28/02 10/17/02 10/17/02

100 100 100
1 1 1

NA NA NA
0.62 0.62 0.62

ug/Kg T %R Q ug/Kg ug/Kg T %R Q

57 50 113 0.33 J 53 50 105
0.28 JB 0.11 J 0.26 JB
0.21 JB 0.13 J 0.19 JB

ND ND ND
ND ND ND

54 50 108 ND 51 50 102
54 50 108 0.029 J 52 50 104

0.26 JB 0.084 J 0.13 JB
54 50 108 0.076 J 53 50 106

ND ND ND
ND ND ND
ND ND ND

37 50 74 0.021 J 38 50 76
52 50 101 0.49 J 50 50 99

0.14 JB 0.13 J 0.13 JB
0.11 JB ND 0.068 J

0.054 J ND ND
ND ND ND

0.16 JB ND ND
ND ND ND
ND ND ND
ND ND ND

65 50 129 & 0.15 J 59 50 118
61 50 122 0.072 J 56 50 112

ND ND ND
ND ND ND
ND ND ND

60 50 120 ND 54 50 108
62 50 124 ND 56 50 112

ND ND ND
ND ND ND
ND ND ND
ND ND ND

75 50 150 & ND 62 50 124
72 50 144 & ND 62 50 124

ND ND ND
60 50 120 ND 56 50 112

ND ND ND
72 50 144 & ND 62 50 124
72 50 144 & ND 62 50 124
71 50 142 & ND 60 50 120

61 67 64
65 75 72
74 82 80
64 77 74
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4079
Data Table: DUP - Surrogate Corrected

Field ID 02-N10-01-PHC-S 02-N10-01-PHC-S DUP 02-N23-01-PHC-S 02-N23-01-PHC-S DUP
Sample Type N DUP N DUP
Matrix SEDIMENT SEDIMENT SEDIMENT SEDIMENT
Sample Size 17.49 g 17.46 g 20.6 g 20.65 g
Weight Basis DRY DRY DRY DRY
Associated Blank DY-S-66PB DY-S-66PB DZ-S-03PB DZ-S-03PB
Field Date 08/02/02 08/02/02 08/05/02 08/05/02
Extract Date 10/16/02 10/16/02 10/28/02 10/28/02
Analysis Date 10/28/02 10/28/02 11/06/02 11/06/02
Date Received 08/15/02 08/15/02 08/15/02 08/15/02
Percent Solids 57.2 57.2 68.5 68.5
Dilution Factor 1 1 1 1
Percent Lipids NA NA NA NA
Min Reporting Limit 0.71 0.72 0.61 0.6
Units ug/Kg ug/Kg RPD Q ug/Kg ug/Kg

Polynuclear Aromatic Hydrocarbons
Naphthalene 12 11 8.7 7.4 7.2
C1-Naphthalenes 25 24 4.1 16 17
C2-Naphthalenes 41 40 2.5 29 30
C3-Naphthalenes 28 29 3.5 22 22
C4-Naphthalenes 14 15 6.9 15 15
Acenaphthylene 0.039 J 0.085 J 74 & 0.048 JB 0.046 JB
Acenaphthene 1 1 0 0.89 0.89
Biphenyl 6.4 6.2 3.2 5.2 5.2
Fluorene 5.4 5.5 1.8 4 3.9
C1-Fluorenes 9.4 9.6 2.1 7.1 6.7
C2-Fluorenes 13 13 0 9.6 9.5
C3-Fluorenes 11 12 8.7 8.6 9.2
Anthracene 0.66 J 0.6 J 9.5 0.61 0.58 J
Phenanthrene 27 26 3.8 19 19
C1-Phenanthrenes/anthracenes 39 39 0 30 30
C2-Phenanthrenes/anthracenes 32 33 3.1 26 26
C3-Phenanthrenes/anthracenes 22 22 0 17 18
C4-Phenanthrenes/anthracenes 10 9.6 4.1 8.8 8.8
Dibenzothiophene 4.1 4 2.5 2.9 3
C1-Dibenzothiophenes 8.8 8.7 1.1 6.3 6.4
C2-Dibenzothiophenes 11 11 0 8.4 7.9
C3-Dibenzothiophenes 8.4 8.6 2.4 6.5 6.1
Fluoranthene 6.2 5.7 8.4 4.2 4.3
Pyrene 7.8 7.7 1.3 6.1 6.2
C1-Fluoranthenes/pyrenes 20 20 0 15 15
C2-Fluoranthenes/pyrenes 20 19 5.1 14 14
C3-Fluoranthenes/pyrenes 12 12 0 9.3 9
Benzo[a]anthracene 1.7 1.8 5.7 1.6 1.6
Chrysene 12 12 0 10 10
C1-Chrysenes 13 12 8 11 12
C2-Chrysenes 12 12 0 9.9 10
C3-Chrysenes 6 6.1 1.6 4.4 4.5
C4-Chrysenes 3.2 3 6.4 3.6 3.1
Benzo[b]fluoranthene 7.2 7.1 1.4 6.5 6.3
Benzo[k]fluoranthene 0.6 J 0.85 34 & 0.47 J 0.48 J
Benzo[e]pyrene 8.7 8.8 1.1 8.2 8
Benzo[a]pyrene 2.2 2.2 0 1.6 1.7
Perylene 59 57 3.4 56 56
Indeno[1,2,3,-c,d]pyrene 1.7 1.7 0 1.3 1.4
Dibenzo[a,h]anthracene 0.89 0.85 4.6 0.75 0.83
Benzo[g,h,i]perylene 6.1 6 1.6 5.4 5.8

d8-Naphthalene 54 46 50 56
d10-Acenaphthene 77 73 75 76
d10-Phenanthrene 95 95 92 93
d12-Benzo[a]pyrene 97 95 83 90
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4079
Data Table: DUP - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

Polynuclear Aromatic Hydro
Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Biphenyl
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/anthracenes
C2-Phenanthrenes/anthracenes
C3-Phenanthrenes/anthracenes
C4-Phenanthrenes/anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/pyrenes
C2-Fluoranthenes/pyrenes
C3-Fluoranthenes/pyrenes
Benzo[a]anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[1,2,3,-c,d]pyrene
Dibenzo[a,h]anthracene
Benzo[g,h,i]perylene

d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Benzo[a]pyrene

02-SAG-01-PHC-S
02-SAG-01-PHC-S 

DUP
N DUP

SEDIMENT SEDIMENT
15.41 g 15.2 g
DRY DRY

DY-S-69PB DY-S-69PB
08/14/02 08/14/02
10/17/02 10/17/02
10/30/02 10/30/02
08/23/02 08/23/02

50.4 50.4
1 1

NA NA
0.81 0.82

RPD Q ug/Kg ug/Kg RPD Q

2.7 6.9 7.4 7
6.1 17 15 12
3.4 35 34 2.9

0 41 38 7.6
0 25 24 4.1

4.2 0.084 J 0.097 J 14
0 0.81 0.78 J 3.8
0 6.1 5.8 5

2.5 5.5 5.3 3.7
5.8 7.3 7.2 1.4

1 12 11 8.7
6.7 12 12 0

5 0.83 0.81 J 2.4
0 26 25 3.9
0 47 45 4.3
0 44 44 0

5.7 29 29 0
0 14 13 7.4

3.4 4.1 4.1 0
1.6 21 19 10
6.1 25 25 0
6.3 16 18 12
2.4 6.9 6.8 1.4
1.6 8.6 8.6 0

0 23 23 0
0 20 20 0

3.3 15 14 6.9
0 2.3 2.6 12
0 13 13 0

8.7 16 17 6.1
1 20 15 28

2.2 9.5 10 5.1
15 6 7 15
3.1 9.5 9.4 1
2.1 0.96 0.93 3.2
2.5 8.8 9.1 3.4
6.1 4.4 3.9 12

0 100 97 3
7.4 2.5 2.4 4.1
10 1.1 1 9.5
7.1 6 5.9 1.7

44 51
66 81
78 93
74 90
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4079
Data Table: SRM - Surrogate Corrected

Field ID
Standard Reference 

Material - 1944
Standard Reference 

Material - 1944
Standard Reference 

Material - 1944
Sample Type SRM SRM SRM
Matrix SEDIMENT SEDIMENT SEDIMENT
Sample Size 1.01 g 1.01 g 1.02 g
Weight Basis DRY DRY DRY
Associated Blank DY-S-66PB DZ-S-03PB DY-S-69PB
Field Date 10/16/02 10/28/02 10/17/02
Extract Date 10/16/02 10/28/02 10/17/02
Analysis Date 10/27/02 11/05/02 10/29/02
Date Received 10/16/02 10/28/02 10/17/02
Percent Solids 98.8 98.8 98.8
Dilution Factor 2 1 1
Percent Lipids NA NA NA
Min Reporting Limit 49.5 99 49
Units ug/Kg T %D Q ug/Kg T %D Q ug/Kg

Polynuclear Aromatic Hydrocarbons
Naphthalene 935 1650 -43.3 & 762 1650 -53.8 & 694
C1-Naphthalenes 459 374 379
C2-Naphthalenes 1380 1170 1230
C3-Naphthalenes 1790 1620 1820
C4-Naphthalenes 1980 2270 2140
Acenaphthylene 1060 903 894
Acenaphthene 452 358 570 -37.2 & 391
Biphenyl 157 123 320 -61.6 & 116
Fluorene 699 592 850 -30.4 625
C1-Fluorenes 837 716 718
C2-Fluorenes 1290 1150 1040
C3-Fluorenes 1520 1420 1300
Anthracene 1680 1770 -5.08 1380 1770 -22 1370
Phenanthrene 5780 5270 9.68 4670 5270 -11.4 4430
C1-Phenanthrenes/anthracenes 6140 4950 5200
C2-Phenanthrenes/anthracenes 6480 5100 5740
C3-Phenanthrenes/anthracenes 4310 3610 3700
C4-Phenanthrenes/anthracenes 3710 2870 3100
Dibenzothiophene 862 685 620 10.5 731
C1-Dibenzothiophenes 2040 1580 1660
C2-Dibenzothiophenes 3120 2560 2950
C3-Dibenzothiophenes 2850 2270 2380
Fluoranthene 10200 D 8920 14.3 8990 8920 0.785 7940
Pyrene 10400 D 9700 7.22 9290 9700 -4.23 8120
C1-Fluoranthenes/pyrenes 8950 6550 6860
C2-Fluoranthenes/pyrenes 4450 3060 2940
C3-Fluoranthenes/pyrenes 1760 1340 1570
Benzo[a]anthracene 5880 4720 24.6 4590 4720 -2.75 4320
Chrysene 7050 4860 45.1 & 5190 5900 -12 5010
C1-Chrysenes 4560 3420 3730
C2-Chrysenes 2740 2050 2120
C3-Chrysenes 1290 910 1140
C4-Chrysenes 474 406 752
Benzo[b]fluoranthene 7760 5960 30.2 5840 5960 -2.01 5220
Benzo[k]fluoranthene 2200 2300 -4.35 1980 2300 -13.9 1680
Benzo[e]pyrene 4400 3280 34.1 3420 3280 4.27 3140
Benzo[a]pyrene 5400 4300 25.6 3890 4300 -9.53 3750
Perylene 1330 1170 13.7 1020 1170 -12.8 1050
Indeno[1,2,3,-c,d]pyrene 3860 2780 38.8 & 2810 2780 1.08 2690
Dibenzo[a,h]anthracene 1000 759 31.8 657 759 -13.4 786
Benzo[g,h,i]perylene 3610 2840 27.1 2680 2840 -5.63 2580

d8-Naphthalene 52 44 45
d10-Acenaphthene 76 72 75
d10-Phenanthrene 98 98 97
d12-Benzo[a]pyrene 98 92 95
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4079
Data Table: SRM - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

Polynuclear Aromatic Hydro
Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Biphenyl
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/anthracenes
C2-Phenanthrenes/anthracenes
C3-Phenanthrenes/anthracenes
C4-Phenanthrenes/anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/pyrenes
C2-Fluoranthenes/pyrenes
C3-Fluoranthenes/pyrenes
Benzo[a]anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[1,2,3,-c,d]pyrene
Dibenzo[a,h]anthracene
Benzo[g,h,i]perylene

d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Benzo[a]pyrene

T %D Q

1650 -57.9 &

1770 -22.6
5270 -15.9

8920 -11
9700 -16.3

4720 -8.47
5900 -15.1

5960 -12.4
2300 -27
3280 -4.27
4300 -12.8
1170 -10.2
2780 -3.24

759 3.56
2840 -9.15
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Project Title : MMS - AMINIDA - PHASE II
Data Package: 4079
Data Table: IRM - Surrogate Corrected

Field ID
Instrument Reference 

Standard
Instrument Reference 

Standard
Sample Type IRM IRM
Matrix IRM IRM
Sample Size 0.1 mL 0.1 mL
Weight Basis WET WET
Associated Blank NA NA
Field Date 10/15/02 10/15/02
Extract Date 10/15/02 10/15/02
Analysis Date 10/27/02 11/01/02
Date Received 10/15/02 10/15/02
Percent Solids NA NA
Dilution Factor 1 1
Percent Lipids NA NA
Min Reporting Limit 250 250
Units ug/L T %D Q ug/L T %D Q

Polynuclear Aromatic Hydrocarbons
Naphthalene 6940 6890 0.726 6990 6890 1.45
C1-Naphthalenes ND ND
C2-Naphthalenes ND ND
C3-Naphthalenes ND ND
C4-Naphthalenes ND ND
Acenaphthylene 6770 6960 -2.73 6550 6960 -5.89
Acenaphthene 6550 7280 -10 6560 7280 -9.89
Biphenyl 7180 7000 2.57 7170 7000 2.43
Fluorene 6320 7270 -13.1 6210 7270 -14.6
C1-Fluorenes ND ND
C2-Fluorenes ND ND
C3-Fluorenes ND ND
Anthracene 7300 7820 -6.65 7160 7820 -8.44
Phenanthrene 7040 7010 0.428 6830 7010 -2.57
C1-Phenanthrenes/anthracenes ND ND
C2-Phenanthrenes/anthracenes ND ND
C3-Phenanthrenes/anthracenes ND ND
C4-Phenanthrenes/anthracenes ND ND
Dibenzothiophene ND ND
C1-Dibenzothiophenes ND ND
C2-Dibenzothiophenes ND ND
C3-Dibenzothiophenes ND ND
Fluoranthene 6080 5910 2.88 6080 5910 2.88
Pyrene 5990 5890 1.7 6000 5890 1.87
C1-Fluoranthenes/pyrenes ND ND
C2-Fluoranthenes/pyrenes ND ND
C3-Fluoranthenes/pyrenes ND ND
Benzo[a]anthracene 3450 3590 -3.9 3440 3590 -4.18
Chrysene 7460 7030 6.12 7310 7030 3.98
C1-Chrysenes ND ND
C2-Chrysenes ND ND
C3-Chrysenes ND ND
C4-Chrysenes ND ND
Benzo[b]fluoranthene 5490 5250 4.57 5600 5250 6.67
Benzo[k]fluoranthene 5920 5570 6.28 5590 5570 0.359
Benzo[e]pyrene 6050 5620 7.65 5790 5620 3.02
Benzo[a]pyrene 7000 6790 3.09 6830 6790 0.589
Perylene 7360 7120 3.37 7020 7120 -1.4
Indeno[1,2,3,-c,d]pyrene 6380 6290 1.43 6210 6290 -1.27
Dibenzo[a,h]anthracene 5660 5180 9.27 5570 5180 7.53
Benzo[g,h,i]perylene 5400 5290 2.08 5340 5290 0.945

d8-Naphthalene 94 94
d10-Acenaphthene 94 94
d10-Phenanthrene 92 92
d12-Benzo[a]pyrene 90 90
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4079
Data Table: IRM - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

Polynuclear Aromatic Hydro
Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Biphenyl
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/anthracenes
C2-Phenanthrenes/anthracenes
C3-Phenanthrenes/anthracenes
C4-Phenanthrenes/anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/pyrenes
C2-Fluoranthenes/pyrenes
C3-Fluoranthenes/pyrenes
Benzo[a]anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[1,2,3,-c,d]pyrene
Dibenzo[a,h]anthracene
Benzo[g,h,i]perylene

d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Benzo[a]pyrene

Instrument Reference 
Standard

Instrument Reference 
Standard

IRM IRM
IRM IRM
0.1 mL 0.1 mL

WET WET
NA NA

10/15/02 10/15/02
10/15/02 10/15/02
11/05/02 10/29/02
10/15/02 10/15/02

NA NA
1 1

NA NA
250 250

ug/L T %D Q ug/L T %D Q

7050 6890 2.32 6700 6890 -2.61
ND ND
ND ND
ND ND
ND ND

6520 6960 -6.32 6400 6960 -7.33
6570 7280 -9.75 6400 7280 -12.1
7160 7000 2.28 6900 7000 -1.43
6370 7270 -12.4 6200 7270 -14.7

ND ND
ND ND
ND ND

7140 7820 -8.7 7000 7820 -11
6820 7010 -2.71 6800 7010 -3.71

ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

6030 5910 2.03 6000 5910 1.35
5860 5890 -0.509 5800 5890 -0.679

ND ND
ND ND
ND ND

3400 3590 -5.29 3400 3590 -5.29
7140 7030 1.56 7000 7030 0.142

ND ND
ND ND
ND ND
ND ND

5540 5250 5.52 5600 5250 5.9
5760 5570 3.41 5400 5570 -1.97
5930 5620 5.52 5700 5620 1.78
6760 6790 -0.442 6700 6790 -1.18
7230 7120 1.54 6900 7120 -2.53
6350 6290 0.954 6200 6290 -0.795
5570 5180 7.53 5500 5180 6.56
5440 5290 2.84 5200 5290 -0.945

94 97
94 97
94 97
87 94
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Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4079
Data Table: ORS - Surrogate Corrected

Field ID
Oil Reference 

Standard
Oil Reference 

Standard
Sample Type ORS ORS
Matrix OIL OIL
Sample Size 5.1 mg 5.1 mg
Weight Basis OIL OIL
Associated Blank NA NA
Field Date 04/23/02 04/23/02
Extract Date 04/23/02 04/23/02
Analysis Date 10/27/02 11/01/02
Date Received 04/23/02 04/23/02
Percent Solids NA NA
Dilution Factor 1 1
Percent Lipids NA NA
Min Reporting Limit 4.9 4.9
Units mg/Kg T %D Q mg/Kg T %D Q

Polynuclear Aromatic Hydrocarbons
Naphthalene 838 710 18 844 710 18.9
C1-Naphthalenes 1490 1600 -6.88 1590 1600 -0.625
C2-Naphthalenes 1920 2300 -16.5 2100 2300 -8.7
C3-Naphthalenes 1410 1960 -28.1 1420 1960 -27.6
C4-Naphthalenes 794 1180 -32.7 828 1180 -29.8
Acenaphthylene ND ND
Acenaphthene ND ND
Biphenyl 231 214 7.94 232 214 8.41
Fluorene 106 95.2 11.3 102 95.2 7.14
C1-Fluorenes 249 239 4.18 248 239 3.76
C2-Fluorenes 342 356 -3.93 346 356 -2.81
C3-Fluorenes 318 396 -19.7 324 396 -18.2
Anthracene ND ND
Phenanthrene 288 260 10.8 282 260 8.46
C1-Phenanthrenes/anthracenes 555 612 -9.31 582 612 -4.9
C2-Phenanthrenes/anthracenes 599 752 -20.3 600 752 -20.2
C3-Phenanthrenes/anthracenes 445 534 -16.7 440 534 -17.6
C4-Phenanthrenes/anthracenes 267 308 -13.3 276 308 -10.4
Dibenzothiophene 256 222 15.3 254 222 14.4
C1-Dibenzothiophenes 470 484 -2.89 490 484 1.24
C2-Dibenzothiophenes 624 658 -5.17 613 658 -6.84
C3-Dibenzothiophenes 514 574 -10.4 532 574 -7.32
Fluoranthene ND ND
Pyrene 15.4 13.4 14.9 14.9 13.4 11.2
C1-Fluoranthenes/pyrenes 84.4 83.9 0.596 83.3 83.9 -0.715
C2-Fluoranthenes/pyrenes 142 142 0 141 142 -0.704
C3-Fluoranthenes/pyrenes 144 158 -8.86 144 158 -8.86
Benzo[a]anthracene ND ND
Chrysene 51.5 49.2 4.67 51.5 49.2 4.67
C1-Chrysenes 80.3 81.5 -1.47 78 81.5 -4.29
C2-Chrysenes 92.1 102 -9.7 100 102 -1.96
C3-Chrysenes 79.6 79.6 0 65.7 79.6 -17.5
C4-Chrysenes 55.6 64 -13.1 58.5 64 -8.59
Benzo[b]fluoranthene 8.44 7.62 10.8 6.33 7.62 -16.9
Benzo[k]fluoranthene ND ND
Benzo[e]pyrene 11.6 12.4 -6.45 11.4 12.4 -8.06
Benzo[a]pyrene ND ND
Perylene ND ND
Indeno[1,2,3,-c,d]pyrene ND ND
Dibenzo[a,h]anthracene 1.13 J 1.24 J
Benzo[g,h,i]perylene 3 J 3.18 -5.66 3.04 J 3.18 -4.4

d8-Naphthalene 88 96
d10-Acenaphthene 95 99
d10-Phenanthrene 99 100
d12-Benzo[a]pyrene 111 105
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4079
Data Table: ORS - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

Polynuclear Aromatic Hydro
Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Biphenyl
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/anthracenes
C2-Phenanthrenes/anthracenes
C3-Phenanthrenes/anthracenes
C4-Phenanthrenes/anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/pyrenes
C2-Fluoranthenes/pyrenes
C3-Fluoranthenes/pyrenes
Benzo[a]anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[1,2,3,-c,d]pyrene
Dibenzo[a,h]anthracene
Benzo[g,h,i]perylene

d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Benzo[a]pyrene

Oil Reference 
Standard

Oil Reference 
Standard

ORS ORS
OIL OIL
5.1 mg 5.1 mg
OIL OIL
NA NA

04/23/02 04/23/02
04/23/02 04/23/02
11/05/02 10/29/02
04/23/02 04/23/02

NA NA
1 1

NA NA
4.9 4.9

mg/Kg T %D Q mg/Kg T %D Q

825 710 16.2 760 710 7.18
1560 1600 -2.5 1400 1600 -9.38
2090 2300 -9.13 2000 2300 -10.9
1560 1960 -20.4 1700 1960 -13.8

897 1180 -24 950 1180 -19.5
ND ND
ND ND

230 214 7.48 220 214 4.2
101 95.2 6.09 100 95.2 7.14
251 239 5.02 240 239 0.837
346 356 -2.81 340 356 -3.93
349 396 -11.9 330 396 -16.2

ND ND
280 260 7.69 280 260 6.54
550 612 -10.1 600 612 -1.14
606 752 -19.4 690 752 -8.64
444 534 -16.8 510 534 -4.31
275 308 -10.7 290 308 -4.54
253 222 14 250 222 13.1
488 484 0.826 490 484 2.27
625 658 -5.02 690 658 5.32
514 574 -10.4 560 574 -2.26

ND ND
14.1 13.4 5.22 17 13.4 28.4
78.9 83.9 -5.96 88 83.9 4.77
143 142 0.704 150 142 5.63
144 158 -8.86 170 158 6.96

ND ND
52.8 49.2 7.32 54 49.2 10.6
81.6 81.5 0.123 90 81.5 10.2
89.8 102 -12 110 102 3.92
77.4 79.6 -2.76 100 79.6 25.6

57 64 -10.9 72 64 12.2
7.58 7.62 -0.525 7 7.62 -7.87

ND ND
12.1 12.4 -2.42 12 12.4 -1.61

ND ND
ND ND
ND ND

1.21 J 1.5 J
2.9 J 3.18 -8.8 3.4 J 3.18 5.66

92 89
96 95
97 96

104 106
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 1004084
Data Table: BS-BSD - Surrogate Corrected

Field ID Procedural Blank
Sample Type PB
Matrix TISSUE
Sample Size 10 g
Weight Basis WET
Associated Blank NA
Field Date 10/16/02
Extract Date 10/16/02
Analysis Date 11/02/02
Date Received 10/16/02
Percent Solids 100
Dilution Factor 1
Percent Lipids NA
Min Reporting Limit 2.5
Units ug/Kg

Sterane-Triterpane Biomarkers
T4-C23Diterpane ND
S4-Diacholestane ND
S5-Diacholestane ND
T9-C29Tricyclictriterpane ND
T10-C29Tricyclictriterpane ND
T11-Trisnorhopane(TS) ND
T12-Trisnorhopane(TM) ND
S24-Methylcholestane ND
S25-Ethylcholestane ND
S28-Ethylcholestane ND
T15-Norhopane ND
T18-Oleanane ND
T19-Hopane ND
T21-Homohopane ND
T22-Homohopane ND

5B(H)-Cholane 50
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 1004084
Data Table: BS-BSD - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

Sterane-Triterpane Biomarke
T4-C23Diterpane
S4-Diacholestane
S5-Diacholestane
T9-C29Tricyclictriterpane
T10-C29Tricyclictriterpane
T11-Trisnorhopane(TS)
T12-Trisnorhopane(TM)
S24-Methylcholestane
S25-Ethylcholestane
S28-Ethylcholestane
T15-Norhopane
T18-Oleanane
T19-Hopane
T21-Homohopane
T22-Homohopane

5B(H)-Cholane

Procedural Blank
PB

TISSUE
10 g

WET
NA

10/21/02
10/21/02
11/02/02
10/21/02

100
1

NA
1.2

ug/Kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

53
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 1004084
Data Table: DUP - Surrogate Corrected

Field ID 02-4A-02-PHC-T-AN 02-4A-02-PHC-T-AN DUP
Sample Type N DUP
Matrix TISSUE TISSUE
Sample Size 10.06 g 10.03 g
Weight Basis WET WET
Associated Blank DY-S-72PB DY-S-72PB
Field Date 08/20/02 08/20/02
Extract Date 10/16/02 10/16/02
Analysis Date 11/04/02 11/04/02
Date Received 08/23/02 08/23/02
Percent Solids 26.9 26.9
Dilution Factor 1 1
Percent Lipids 0.209 0.197
Min Reporting Limit 1.2 1.2
Units ug/Kg ug/Kg RPD Q

Sterane-Triterpane Biomarkers
T4-C23Diterpane 0.066 J 0.072 J 8.7
S4-Diacholestane 0.12 J 0.1 J 18
S5-Diacholestane 0.14 J 0.14 J 0
T9-C29Tricyclictriterpane ND ND
T10-C29Tricyclictriterpane ND ND
T11-Trisnorhopane(TS) 0.072 J 0.087 J 19
T12-Trisnorhopane(TM) 0.16 J 0.15 J 6.4
S24-Methylcholestane 0.1 J 0.078 J 25
S25-Ethylcholestane ND ND
S28-Ethylcholestane 0.34 J 0.32 J 6.1
T15-Norhopane 0.33 J 0.33 J 0
T18-Oleanane ND ND
T19-Hopane 0.39 J 0.38 J 2.6
T21-Homohopane 0.15 J 0.14 J 6.9
T22-Homohopane 0.2 J 0.22 J 9.5

5B(H)-Cholane 65 71
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 1004084
Data Table: ORS - Surrogate Corrected

Field ID
Oil Reference 

Standard
Sample Type ORS
Matrix OIL
Sample Size 5.1 mg
Weight Basis OIL
Associated Blank NA
Field Date 04/23/02
Extract Date 04/23/02
Analysis Date 10/29/02
Date Received 04/23/02
Percent Solids NA
Dilution Factor 1
Percent Lipids NA
Min Reporting Limit 4.9
Units mg/Kg T %D Q

Sterane-Triterpane Biomarkers
T4-C23Diterpane 56.8 58.9 -3.56
S4-Diacholestane 40.3 46.8 -13.9
S5-Diacholestane 25.2 26.1 -3.45
T9-C29Tricyclictriterpane 14.3 15.7 -8.92
T10-C29Tricyclictriterpane 13.2 15 -12
T11-Trisnorhopane(TS) 22.3 24.8 -10.1
T12-Trisnorhopane(TM) 26.2 31 -15.5
S24-Methylcholestane 27.3 26.2 4.2
S25-Ethylcholestane 46.6 39.8 17.1
S28-Ethylcholestane 36.1 33.9 6.49
T15-Norhopane 81.7 83.8 -2.5
T18-Oleanane ND
T19-Hopane 122 113 7.96
T21-Homohopane 52.4 46.1 13.7
T22-Homohopane 40.7 35.2 15.6

5B(H)-Cholane 112
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control SRM

Field ID
Reference Material

1974a
Lab ID DH-S-66SRMF1
Sample Type SRM
Matrix TISSUE
Sample Size 16.83 g
Weight Basis WET
Associated Blank DH-S-64PBF1
Field Date 03/28/01
Extract Date 03/28/01
Analysis Date 04/11/01
Date Received 03/28/01
Percent Solids 11.4
Percent Lipids NA
Min Reporting Limit 0.743
Units ug/Kg T %D Q

Sterane-Triterpane Biomarkers - Wet
T4-C23Diterpane 1.84
S4-Diacholestane 1.59
S5-Diacholestane 0.921
T9-C29Tricyclictriterpane 0.366 J
T10-C29Tricyclictriterpane 0.429 J
T11-Trisnorhopane(TS) 2.07
T12-Trisnorhopane(TM) 1.88
S24-Methylcholestane 2.07
S25-Ethylcholestane 1.16
S28-Ethylcholestane 4.38
T15-Norhopane 6.58
T18-Oleanane 1
T19-Hopane 7.76
T21-Homohopane 2.09
T22-Homohopane 1.57

5B(H)-Cholane 72
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control DUP

Field ID
00-N13-01-PHC-T-

AN
00-N13-01-PHC-T-AN

DUP
Lab ID 20A3483F1 20A3483DUPF1
Sample Type N DUP
Matrix TISSUE TISSUE
Sample Size 9.86 g 10.12 g
Weight Basis WET WET
Associated Blank DH-S-64PBF1 DH-S-64PBF1
Field Date 08/19/00 08/19/00
Extract Date 03/28/01 03/28/01
Analysis Date 04/12/01 04/12/01
Date Received 08/30/00 08/30/00
Percent Solids 23.3 23.3
Percent Lipids 0.987 0.775
Min Reporting Limit 1.3 1.2
Units ug/Kg ug/Kg RPD Q

Sterane-Triterpane Biomarkers - Wet
T4-C23Diterpane 0.23 J 0.22 J 4.4
S4-Diacholestane 0.21 J 0.24 J 13
S5-Diacholestane 0.15 J 0.15 J 0
T9-C29Tricyclictriterpane 0.07 J 0.042 J 50 &
T10-C29Tricyclictriterpane 0.047 J 0.047 J 0
T11-Trisnorhopane(TS) 0.22 J 0.22 J 0
T12-Trisnorhopane(TM) 0.18 J 0.16 J 12
S24-Methylcholestane 0.13 J 0.14 J 7.4
S25-Ethylcholestane 0.13 J 0.096 J 30
S28-Ethylcholestane 0.46 J 0.48 J 4.2
T15-Norhopane 0.61 J 0.6 J 1.6
T18-Oleanane 0.54 J 0.57 J 5.4
T19-Hopane 0.59 J 0.64 J 8.1
T21-Homohopane 0.26 J 0.32 J 21
T22-Homohopane 0.31 J 0.3 J 3.3

5B(H)-Cholane 70 74
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control BS-BSD

Field ID Procedural Blank Blank Spike
Lab ID DH-S-64PBF1 DH-S-65BSF1
Sample Type PB BS
Matrix TISSUE TISSUE
Sample Size 10 g 10 g
Weight Basis WET WET
Associated Blank NA DH-S-64PBF1
Field Date 03/28/01 03/28/01
Extract Date 03/28/01 03/28/01
Analysis Date 04/11/01 04/11/01
Date Received 03/28/01 03/28/01
Percent Solids 100 100
Percent Lipids NA NA
Min Reporting Limit 1.2 1.2
Units ug/Kg ug/Kg T %R Q

Sterane-Triterpane Biomarkers - Wet
T4-C23Diterpane ND ND
S4-Diacholestane ND ND
S5-Diacholestane ND ND
T9-C29Tricyclictriterpane ND ND
T10-C29Tricyclictriterpane ND ND
T11-Trisnorhopane(TS) ND ND
T12-Trisnorhopane(TM) ND ND
S24-Methylcholestane ND ND
S25-Ethylcholestane ND ND
S28-Ethylcholestane ND ND
T15-Norhopane ND ND
T18-Oleanane ND ND
T19-Hopane ND ND
T21-Homohopane ND ND
T22-Homohopane ND ND

5B(H)-Cholane 80 88
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 1004080
Data Table: ORS - Surrogate Corrected

Field ID
Oil Reference 

Standard
Oil Reference 

Standard
Oil Reference 

Standard
Sample Type ORS ORS ORS
Matrix OIL OIL OIL
Sample Size 5.02 mg 5.02 mg 5.02 mg
Weight Basis OIL OIL OIL
Associated Blank NA NA NA
Field Date 05/16/02 05/16/02 05/16/02
Extract Date 05/16/02 05/16/02 05/16/02
Analysis Date 10/31/02 10/31/02 11/04/02
Date Received 05/16/02 05/16/02 05/16/02
Percent Solids NA NA NA
Dilution Factor 1 1 1
Percent Lipids NA NA NA
Min Reporting Limit 0.199 0.199 0.199
Units ug/mg T %D Q ug/mg T %D Q ug/mg T %D Q

SHC/TPH
n-Nonane 5.16 4.8 7.5 5.23 4.8 8.96 5.14 4.8 7.08
n-Decane 4.32 4.2 2.86 4.3 4.2 2.38 4.32 4.2 2.86
n-Undecane 4.18 4.3 -2.79 4.33 4.3 0.698 4.18 4.3 -2.79
n-Dodecane 4.09 4 2.25 4.25 4 6.25 4.14 4 3.5
n-Tridecane 3.79 4 -5.25 3.85 4 -3.75 3.66 4 -8.5
Isoprenoid RRT 1380 1.29 1 29 1.34 1 34 1.26 1 26
n-Tetradecane 4.65 4.2 10.7 4.63 4.2 10.2 4.35 4.2 3.57
Isoprenoid RRT 1470 1.52 1.4 8.57 1.48 1.4 5.71 1.46 1.4 4.28
n-Pentadecane 3.44 3.7 -7.03 3.6 3.7 -2.7 3.61 3.7 -2.43
n-Hexadecane 3.44 3.2 7.5 3.43 3.2 7.19 3.35 3.2 4.69
Isoprenoid RRT 1650 1.57 1.5 4.67 1.76 1.5 17.3 1.47 1.5 -2
n-Heptadecane 2.84 3.2 -11.2 2.88 3.2 -10 2.76 3.2 -13.8
Pristane 2.01 2.2 -8.64 2.08 2.2 -5.45 2.03 2.2 -7.73
n-Octadecane 2.45 2.9 -15.5 2.42 2.9 -16.6 2.47 2.9 -14.8
Phytane 1.41 1.6 -11.9 1.46 1.6 -8.75 1.43 1.6 -10.6
n-Nonadecane 2.25 2.6 -13.5 2.56 2.6 -1.54 2.37 2.6 -8.85
n-Eicosane 2.37 2.7 -12.2 2.4 2.7 -11.1 2.42 2.7 -10.4
n-Heneicosane 2.28 2.4 -5 2.28 2.4 -5 2.36 2.4 -1.67
n-Docosane 2.28 2.2 3.64 2.28 2.2 3.64 2.33 2.2 5.91
n-Tricosane 2.06 2 3 2.06 2 3 2.07 2 3.5
n-Tetracosane 1.88 2 -6 1.84 2 -8 1.92 2 -4
n-Pentacosane 1.76 1.7 3.53 1.66 1.7 -2.35 1.74 1.7 2.35
n-Hexacosane 1.52 1.5 1.33 1.5 1.5 0 1.55 1.5 3.33
n-Heptacosane 1.1 1.2 -8.33 1.16 1.2 -3.33 1.08 1.2 -10
n-Octacosane 0.937 0.88 6.48 0.946 0.88 7.5 0.924 0.88 5
n-Nonacosane 0.753 0.81 -7.04 0.839 0.81 3.58 0.728 0.81 -10.1
n-Triacontane 0.649 0.65 -0.154 0.673 0.65 3.54 0.672 0.65 3.38
n-Hentriacontane 0.59 0.58 1.72 0.748 0.58 29 0.591 0.58 1.9
n-Dotriacontane 0.418 0.44 -5 0.431 0.44 -2.04 0.422 0.44 -4.09
n-Tritriacontane 0.389 0.4 -2.75 0.35 0.4 -12.5 0.35 0.4 -12.5
n-Tetratriacontane 0.379 0.35 8.28 0.352 0.35 0.571 0.34 0.35 -2.86
n-Pentatriacontane 0.428 0.35 22.3 0.421 0.35 20.3 0.418 0.35 19.4
n-Hexatriacontane 0.245 0.23 6.52 0.302 0.23 31.3 0.235 0.23 2.17
n-Heptatriacontane 0.255 0.23 10.9 0.232 0.23 0.87 0.23 0.23 0
n-Octatriacontane 0.244 0.22 10.9 0.236 0.22 7.27 0.219 0.22 -0.454
n-Tetracontane 0.185 J 0.19 -2.63 0.204 0.19 7.37 0.161 J 0.19 -15.3
TPH (RES) 186 220 -15.4 172 220 -21.8 183 220 -16.8
TPH 644 660 -2.42 645 660 -2.27 621 660 -5.91

%ortho-terphenyl 98 96 100
%5A-androstane 97 100 98
%d50-tetracosane 102 100 103
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control ORS

Field ID
Oil Reference 

Standard
Oil Reference 

Standard
Oil Reference 

Standard
Lab ID BU82ORS-1 BU82ORS-2 BU82ORS-3
Sample Type ORS ORS ORS
Matrix OIL OIL OIL
Sample Size 5.04 mg 5.04 mg 5.04 mg
Weight Basis OIL OIL OIL
Associated Blank NA NA NA
Field Date 05/19/00 05/19/00 05/19/00
Extract Date 05/19/00 05/19/00 05/19/00
Analysis Date 04/06/01 04/06/01 04/18/01
Date Received 05/19/00 05/19/00 05/19/00
Percent Solids NA NA NA
Percent Lipids NA NA NA
Min Reporting Limit 0.198 0.198 0.198
Units ug/mg T %D Q ug/mg T %D Q ug/mg T %D Q

SHC/TPH - Wet
n-Octane 4.57 4.7 -2.8 4.92 4.7 4.68 4.98 4.7 5.96
n-Nonane 5.24 4.8 9.17 4.85 4.8 1.04 4.91 4.8 2.29
n-Decane 4.14 4.2 -1.4 4.18 4.2 -0.48 3.83 4.2 -8.8
n-Undecane 4.17 4.3 -3 3.87 4.3 -10 3.83 4.3 -11
n-Dodecane 3.93 4 -1.8 3.61 4 -9.75 3.64 4 -9
n-Tridecane 3.71 4 -7.3 3.46 4 -13.5 3.47 4 -13
Isoprenoid RRT 1380 1.27 1 27 1.04 1 4 0.979 1 -2.1
n-Tetradecane 4.51 4.2 7.38 4.32 4.2 2.86 4.22 4.2 0.48
Isoprenoid RRT 1470 1.4 1.4 0 1.2 1.4 -14.3 1.21 1.4 -14
n-Pentadecane 3.53 3.7 -4.6 3.37 3.7 -8.92 3.4 3.7 -8.1
n-Hexadecane 3.18 3.2 -0.6 3.03 3.2 -5.31 2.92 3.2 -8.8
Isoprenoid RRT 1650 1.62 1.5 8 1.72 1.5 14.7 1.49 1.5 -0.7
n-Heptadecane 3 3.2 -6.3 3.01 3.2 -5.94 3.01 3.2 -5.9
Pristane 1.89 2.2 -14 2.14 2.2 -2.73 2.04 2.2 -7.3
n-Octadecane 2.33 2.9 -20 2.68 2.9 -7.59 2.59 2.9 -11
Phytane 1.27 1.6 -21 1.4 1.6 -12.5 1.28 1.6 -20
n-Nonadecane 2.3 2.6 -12 2.76 2.6 6.15 2.42 2.6 -6.9
n-Eicosane 2.35 2.7 -13 2.61 2.7 -3.33 2.56 2.7 -5.2
n-Heneicosane 2.25 2.4 -6.3 2.41 2.4 0.417 2.33 2.4 -2.9
n-Docosane 2.08 2.2 -5.5 2.16 2.2 -1.82 2.12 2.2 -3.6
n-Tricosane 2.06 2 3 2.07 2 3.5 1.99 2 -0.5
n-Tetracosane 1.82 2 -9 1.75 2 -12.5 1.76 2 -12
n-Pentacosane 1.64 1.7 -3.5 1.64 1.7 -3.53 1.6 1.7 -5.9
n-Hexacosane 1.43 1.5 -4.7 1.43 1.5 -4.67 1.44 1.5 -4
n-Heptacosane 1.16 1.2 -3.3 1.1 1.2 -8.33 1.11 1.2 -7.5
n-Octacosane 0.86 0.88 -2.3 0.87 0.88 -1.14 0.865 0.88 -1.7
n-Nonacosane 0.776 0.81 -4.2 0.752 0.81 -7.16 0.794 0.81 -2
n-Triacontane 0.675 0.65 3.85 0.642 0.65 -1.23 0.719 0.65 10.6
n-Hentriacontane 0.749 0.58 29.1 0.713 0.58 22.9 0.758 0.58 30.7
n-Dotriacontane 0.525 0.44 19.3 0.514 0.44 16.8 0.508 0.44 15.4
n-Tritriacontane 0.379 0.4 -5.3 0.38 0.4 -5 0.385 0.4 -3.8
n-Tetratriacontane 0.338 0.35 -3.4 0.315 0.35 -10 0.341 0.35 -2.6
n-Pentatriacontane 0.419 0.35 19.7 0.368 0.35 5.14 0.383 0.35 9.43
n-Hexatriacontane 0.282 0.23 22.6 0.273 0.23 18.7 0.276 0.23 20
n-Heptatriacontane 0.247 0.23 7.39 0.21 0.23 -8.7 0.228 0.23 -0.9
n-Octatriacontane 0.243 0.22 10.4 0.208 0.22 -5.45 0.222 0.22 0.91
n-Nonatriacontane 0.159 J 0.18 -12 0.128 J 0.18 -28.9 0.152 J 0.18 -16
n-Tetracontane 0.198 0.19 4.21 0.168 J 0.19 -11.6 0.202 0.19 6.32
TPH (RES) 185 220 -16 178 220 -19.1 174 220 -21
TPH 637 623 621

5A-androstane 93 104 98
d50-tetracosane 98 100 99
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 1004080
Data Table: DUP - Surrogate Corrected

Field ID 02-4A-02-PHC-T-AN
02-4A-02-PHC-T-AN 

DUP
Sample Type N DUP
Matrix TISSUE TISSUE
Sample Size 10.06 g 10.03 g
Weight Basis WET WET
Associated Blank DY-S-72PB DY-S-72PB
Field Date 08/20/02 08/20/02
Extract Date 10/16/02 10/16/02
Analysis Date 11/01/02 11/01/02
Date Received 08/23/02 08/23/02
Percent Solids 26.9 26.9
Dilution Factor 5 5
Percent Lipids 0.209 0.197
Min Reporting Limit 0.05 0.05
Units mg/Kg mg/Kg RPD Q

SHC/TPH
n-Nonane ND ND
n-Decane 0.004 J 0.0035 J 13
n-Undecane ND ND
n-Dodecane ND 0.0021 J
n-Tridecane 0.0028 J 0.0031 J 10
Isoprenoid RRT 1380 ND ND
n-Tetradecane 0.0036 J 0.0036 J 0
Isoprenoid RRT 1470 0.005 J 0.0052 J 3.9
n-Pentadecane 0.037 J 0.028 J 28
n-Hexadecane 0.0053 J 0.0048 J 9.9
Isoprenoid RRT 1650 ND 0.0034 J
n-Heptadecane 0.063 0.057 10
Pristane 24 D 24 D 0
n-Octadecane 0.0071 J 0.0067 J 5.8
Phytane 0.0025 J 0.0023 J 8.3
n-Nonadecane 0.0086 J 0.0063 J 31
n-Eicosane 0.0049 J 0.0044 J 11
n-Heneicosane 0.012 J 0.011 J 8.7
n-Docosane 0.015 J 0.019 J 24
n-Tricosane 0.04 JB 0.049 JB 20
n-Tetracosane 0.044 JB 0.055 B 22
n-Pentacosane 0.073 B 0.086 B 16
n-Hexacosane 0.074 B 0.087 B 16
n-Heptacosane 0.097 B 0.11 B 12
n-Octacosane 0.08 B 0.091 B 13
n-Nonacosane 0.082 B 0.095 B 15
n-Triacontane 0.061 B 0.07 B 14
n-Hentriacontane 0.058 B 0.064 B 9.8
n-Dotriacontane 0.031 JB 0.036 JB 15
n-Tritriacontane 0.02 JB 0.024 JB 18
n-Tetratriacontane 0.011 JB 0.01 JB 9.5
n-Pentatriacontane 0.0058 J 0.0053 J 9
n-Hexatriacontane 0.0024 J 0.0024 J 0
n-Heptatriacontane ND ND
n-Octatriacontane ND ND
n-Tetracontane ND ND
TPH (RES) 20 19 5.1
TPH 20 19 5.1

%ortho-terphenyl NA NA
%5A-androstane 74 81
%d50-tetracosane 79 86
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control DUP

Field ID
00-N13-01-PHC-T-

AN
00-N13-01-PHC-T-AN

DUP
Lab ID 20A3483 20A3483DUP
Sample Type N DUP
Matrix TISSUE TISSUE
Sample Size 9.86 g 10.12 g
Weight Basis WET WET
Associated Blank DH-S-64PB DH-S-64PB
Field Date 08/19/00 08/19/00
Extract Date 03/28/01 03/28/01
Analysis Date 04/07/01 04/07/01
Date Received 08/30/00 08/30/00
Percent Solids 23.3 23.3
Percent Lipids NA NA
Min Reporting Limit 0.051 0.049
Units mg/Kg mg/Kg RPD Q

SHC/TPH - Wet
n-Octane ND ND
n-Nonane ND ND
n-Decane 0.002 J 0.0017 J 16
n-Undecane ND ND
n-Dodecane ND 0.0019 J
n-Tridecane 0.0041 J 0.0042 J 2.4
Isoprenoid RRT 1380 0.0087 J 0.0076 J 13
n-Tetradecane 0.0039 J 0.0041 J 5
Isoprenoid RRT 1470 0.017 J 0.016 J 6.1
n-Pentadecane 0.023 J 0.024 J 4.2
n-Hexadecane 0.0046 JB 0.005 JB 8.3
Isoprenoid RRT 1650 0.0046 J 0.0045 J 2.2
n-Heptadecane 0.038 JB 0.044 JB 15
Pristane 9 9.8 8.5
n-Octadecane 0.0063 JB 0.0069 JB 9.1
Phytane 0.0096 J 0.01 J 4.1
n-Nonadecane 0.0058 J 0.0059 J 1.7
n-Eicosane 0.0051 J 0.0066 J 26
n-Heneicosane 0.046 JB 0.041 JB 11
n-Docosane 0.023 JB 0.024 JB 4.2
n-Tricosane 0.076 B 0.08 B 5.1
n-Tetracosane 0.023 JB 0.028 JB 20
n-Pentacosane 0.044 JB 0.052 B 17
n-Hexacosane 0.03 JB 0.042 JB 33
n-Heptacosane 0.047 JB 0.064 B 31
n-Octacosane 0.034 JB 0.052 B 42 &
n-Nonacosane 0.042 JB 0.059 B 34
n-Triacontane 0.026 JB 0.046 JB 56 &
n-Hentriacontane 0.027 JB 0.04 JB 39 &
n-Dotriacontane 0.016 JB 0.025 JB 44 &
n-Tritriacontane 0.0097 JB 0.017 JB 55 &
n-Tetratriacontane 0.006 JB 0.0088 JB 38 &
n-Pentatriacontane 0.0061 JB 0.0074 JB 19
n-Hexatriacontane 0.0026 J 0.0035 J 30
n-Heptatriacontane ND 0.002 J
n-Octatriacontane 0.0089 J ND
n-Nonatriacontane ND ND
n-Tetracontane ND ND
TPH (RES) 10 B 11 B 9.5
TPH 14 15 6.9

5A-androstane 52 54
d50-tetracosane 56 58

ND - Not Detected Page 1 of 1  



ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 1004080
Data Table: BS-BSD - Surrogate Corrected

Field ID Procedural Blank Blank Spike Procedural Blank
Sample Type PB BS PB
Matrix TISSUE TISSUE TISSUE
Sample Size 10 g 10 g 10 g
Weight Basis WET WET WET
Associated Blank NA DY-S-72PB NA
Field Date 10/16/02 10/16/02 10/21/02
Extract Date 10/16/02 10/16/02 10/21/02
Analysis Date 10/31/02 10/31/02 10/31/02
Date Received 10/16/02 10/16/02 10/21/02
Percent Solids 100 100 100
Dilution Factor 1 1 1
Percent Lipids NA NA NA
Min Reporting Limit 0.1 0.05 0.05
Units mg/Kg mg/Kg T %R Q mg/Kg

SHC/TPH
n-Nonane ND ND ND
n-Decane ND 1.2 2.5 48 ND
n-Undecane ND ND ND
n-Dodecane ND ND ND
n-Tridecane ND ND ND
Isoprenoid RRT 1380 ND ND ND
n-Tetradecane ND 0.0064 J ND
Isoprenoid RRT 1470 ND ND ND
n-Pentadecane ND 1.7 2.5 68 ND
n-Hexadecane ND 0.0033 J ND
Isoprenoid RRT 1650 ND ND ND
n-Heptadecane ND 0.003 J ND
Pristane ND 2.1 2.5 84 ND
n-Octadecane ND 0.0027 J ND
Phytane ND 0.012 J ND
n-Nonadecane ND ND ND
n-Eicosane ND 2.3 2.5 92 ND
n-Heneicosane ND 0.0045 J ND
n-Docosane ND 0.011 J 0.0043 J
n-Tricosane 0.014 J 0.028 JB 0.013 J
n-Tetracosane 0.022 J 0.051 B 0.02 J
n-Pentacosane 0.037 J 2.4 2.5 95 0.034 J
n-Hexacosane 0.047 J 0.11 B 0.043 J
n-Heptacosane 0.057 J 0.13 B 0.051
n-Octacosane 0.056 J 0.12 B 0.049 J
n-Nonacosane 0.055 J 0.12 B 0.048 J
n-Triacontane 0.042 J 2.4 2.5 94 0.037 J
n-Hentriacontane 0.037 J 0.088 B 0.033 J
n-Dotriacontane 0.021 J 0.066 B 0.02 J
n-Tritriacontane 0.014 J 0.037 JB 0.011 J
n-Tetratriacontane 0.0071 J 2.3 2.5 92 0.0057 J
n-Pentatriacontane ND 0.014 J 0.0028 J
n-Hexatriacontane ND 2.2 2.5 88 ND
n-Heptatriacontane ND 0.0038 J ND
n-Octatriacontane ND 0.0058 J ND
n-Tetracontane ND 0.0034 J ND
TPH (RES) 1.2 J 18 0.83 J
TPH 1.2 J 18 0.83 J

%ortho-terphenyl NA NA NA
%5A-androstane 53 72 54
%d50-tetracosane 65 85 70

SLR.MMS-AN-II.72105-00.8/24/2005 Page 1 of 1 Organics Tissue - SHC - Lab QC - 2002.XLS: BS-BSD



Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control BS-BSD

Field ID Procedural Blank Blank Spike
Lab ID DH-S-64PB DH-S-65BS
Sample Type PB BS
Matrix TISSUE TISSUE
Sample Size 1.5 g 1.5 g
Weight Basis WET WET
Associated Blank NA DH-S-64PB
Field Date 03/28/01 03/28/01
Extract Date 03/28/01 03/28/01
Analysis Date 04/07/01 04/07/01
Date Received 03/28/01 03/28/01
Percent Solids 100 100
Percent Lipids NA NA
Min Reporting Limit 0.33 0.33
Units mg/Kg mg/Kg T %R Q

SHC/TPH - Wet
n-Octane ND ND
n-Nonane ND ND
n-Decane ND 0.9 16.7 5.4 &
n-Undecane ND ND
n-Dodecane ND ND
n-Tridecane ND ND
Isoprenoid RRT 1380 ND ND
n-Tetradecane ND 0.015 J
Isoprenoid RRT 1470 ND ND
n-Pentadecane ND 6.5 16.7 39 &
n-Hexadecane 0.013 J 0.011 JB
Isoprenoid RRT 1650 ND ND
n-Heptadecane 0.01 J 0.012 JB
Pristane ND 11 16.7 66
n-Octadecane 0.016 J 0.012 JB
Phytane ND 0.057 J
n-Nonadecane ND ND
n-Eicosane ND 13 16.7 78
n-Heneicosane 0.02 J 0.023 JB
n-Docosane 0.029 J 0.036 JB
n-Tricosane 0.064 J 0.095 JB
n-Tetracosane 0.082 J 0.19 JB
n-Pentacosane 0.15 J 14 16.7 83
n-Hexacosane 0.19 J 0.54 B
n-Heptacosane 0.25 J 0.69 B
n-Octacosane 0.23 J 0.66 B
n-Nonacosane 0.23 J 0.68 B
n-Triacontane 0.17 J 14 16.7 83
n-Hentriacontane 0.15 J 0.44 B
n-Dotriacontane 0.09 J 0.32 JB
n-Tritriacontane 0.059 J 0.19 JB
n-Tetratriacontane 0.033 J 13 16.7 78
n-Pentatriacontane 0.02 J 0.074 JB
n-Hexatriacontane ND 14 16.7 84
n-Heptatriacontane ND 0.019 J
n-Octatriacontane ND 0.029 J
n-Nonatriacontane ND ND
n-Tetracontane ND 0.022 J
TPH (RES) 4.7 93
TPH ND ND

5A-androstane 56 55
d50-tetracosane 69 66

ND - Not Detected Page 1 of 1  



Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control ORS

Field ID
Oil Reference 

Standard
Lab ID BY32ORS
Sample Type ORS
Matrix OIL
Sample Size 5.12 mg
Weight Basis OIL
Associated Blank NA
Field Date 03/21/01
Extract Date 03/21/01
Analysis Date 04/10/01
Date Received 03/21/01
Percent Solids NA
Percent Lipids NA
Min Reporting Limit 4.88
Units mg/Kg T %D Q

Polynuclear Aromatic Hydrocarbons - Wet
Naphthalene 768 710 8.17
C1-Naphthalenes 1580 1600 -1.3
C2-Naphthalenes 2210 2300 -3.9
C3-Naphthalenes 1660 1960 -15
C4-Naphthalenes 983 1180 -17
Acenaphthylene ND
Acenaphthene ND
Biphenyl 229 214 7.01
Fluorene 102 95.2 7.14
C1-Fluorenes 242 239 1.26
C2-Fluorenes 324 356 -9
C3-Fluorenes 344 396 -13
Anthracene ND
Phenanthrene 293 260 12.7
C1-Phenanthrenes/anthracenes 612 612 0
C2-Phenanthrenes/anthracenes 696 752 -7.5
C3-Phenanthrenes/anthracenes 518 534 -3
C4-Phenanthrenes/anthracenes 272 308 -12
Dibenzothiophene 240 222 8.11
C1-Dibenzothiophenes 506 484 4.54
C2-Dibenzothiophenes 682 658 3.65
C3-Dibenzothiophenes 537 574 -6.4
Fluoranthene ND
Pyrene 15.2 13.4 13.4
C1-Fluoranthenes/pyrenes 83 83.9 -1.1
C2-Fluoranthenes/pyrenes 143 142 0.7
C3-Fluoranthenes/pyrenes 147 158 -7
Benzo[a]anthracene ND
Chrysene 55 49.2 11.8
C1-Chrysenes 84.2 81.5 3.31
C2-Chrysenes 110 102 7.84
C3-Chrysenes 87.2 79.6 9.55
C4-Chrysenes 61.6 64 -3.8
Benzo[b]fluoranthene 6.96 7.62 -8.7
Benzo[k]fluoranthene ND
Benzo[e]pyrene 12.4 12.4 0
Benzo[a]pyrene ND
Perylene ND
Indeno[1,2,3,-c,d]pyrene ND
Dibenzo[a,h]anthracene 1.47 J
Benzo[g,h,i]perylene 2.94 J 3.18 -7.6

d8-Naphthalene 97
d10-Acenaphthene 97
d10-Phenanthrene 95
d12-Benzo[a]pyrene 99

ND - Not Detected Page 1 of 1  



ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 1004084
Data Table: BS-BSD - Surrogate Corrected

Field ID Procedural Blank Blank Spike
Sample Type PB BS
Matrix TISSUE TISSUE
Sample Size 10 g 10 g
Weight Basis WET WET
Associated Blank NA DY-S-72PB
Field Date 10/16/02 10/16/02
Extract Date 10/16/02 10/16/02
Analysis Date 11/01/02 11/01/02
Date Received 10/16/02 10/16/02
Percent Solids 100 100
Dilution Factor 1 1
Percent Lipids NA NA
Min Reporting Limit 2.5 1.2
Units ug/Kg ug/Kg T %R Q

Polynuclear Aromatic Hydrocarbons
Naphthalene 1.9 J 99 100 89
C1-Naphthalenes 0.48 J 0.81 JB
C2-Naphthalenes 0.41 J 0.5 JB
C3-Naphthalenes ND ND
C4-Naphthalenes ND ND
Acenaphthylene ND 93 100 93
Acenaphthene 0.066 J 99 100 99
Biphenyl 1.3 J 0.41 JB
Fluorene 0.21 J 100 100 99
C1-Fluorenes ND ND
C2-Fluorenes ND ND
C3-Fluorenes ND ND
Anthracene 0.04 J 75 100 75
Phenanthrene 1.1 J 99 100 94
C1-Phenanthrenes/anthracenes 0.23 J 0.52 JB
C2-Phenanthrenes/anthracenes ND ND
C3-Phenanthrenes/anthracenes ND ND
C4-Phenanthrenes/anthracenes ND ND
Dibenzothiophene ND ND
C1-Dibenzothiophenes ND ND
C2-Dibenzothiophenes ND ND
C3-Dibenzothiophenes ND ND
Fluoranthene 0.14 J 120 100 119
Pyrene 0.097 J 110 100 110
C1-Fluoranthenes/pyrenes ND 0.22 J
C2-Fluoranthenes/pyrenes ND ND
C3-Fluoranthenes/pyrenes ND ND
Benzo[a]anthracene ND 99 100 99
Chrysene ND 110 100 110
C1-Chrysenes ND ND
C2-Chrysenes ND ND
C3-Chrysenes ND ND
C4-Chrysenes ND ND
Benzo[b]fluoranthene ND 120 100 120
Benzo[k]fluoranthene ND 120 100 120
Benzo[e]pyrene ND ND
Benzo[a]pyrene ND 110 100 110
Perylene ND ND
Indeno[1,2,3,-c,d]pyrene ND 100 100 100
Dibenzo[a,h]anthracene ND 110 100 110
Benzo[g,h,i]perylene ND 110 100 110

d8-Naphthalene 20 & 49
d10-Acenaphthene 34 & 56
d10-Phenanthrene 44 & 64
d12-Benzo[a]pyrene 46 58SLR.MMS-AN-II.72105-00.8/24/2005 Page 1 of 6 Organics Tissue - PAH - Lab QC - 2002.XLS: BS-BSD



ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 1004084
Data Table: BS-BSD - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

Polynuclear Aromatic Hydr
Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Biphenyl
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/anthracenes
C2-Phenanthrenes/anthracenes
C3-Phenanthrenes/anthracenes
C4-Phenanthrenes/anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/pyrenes
C2-Fluoranthenes/pyrenes
C3-Fluoranthenes/pyrenes
Benzo[a]anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[1,2,3,-c,d]pyrene
Dibenzo[a,h]anthracene
Benzo[g,h,i]perylene

d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Benzo[a]pyrene

Procedural
Blank

PB
TISSUE

10 g
WET

NA
10/21/02
10/21/01
11/09/02
10/21/02

100
1

NA
6.2

ug/Kg

1.4
0.43 J
0.47 J

ND
ND
ND

0.086 J
0.42 J
0.25 J

ND
ND
ND

0.062 J
1.4

0.44 J
ND
ND
ND
ND
ND
ND
ND

0.21 J
0.13 J

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

40
51
56
51SLR.MMS-AN-II.72105-00.8/24/2005 Page 2 of 6 Organics Tissue - PAH - Lab QC - 2002.XLS: BS-BSD



ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 1004084
Data Table: DUP - Surrogate Corrected

Field ID 02-4A-02-PHC-T-AN
02-4A-02-PHC-T-AN

DUP
Sample Type N DUP
Matrix TISSUE TISSUE
Sample Size 10.06 g 10.03 g
Weight Basis WET WET
Associated Blank DY-S-72PB DY-S-72PB
Field Date 08/20/02 08/20/02
Extract Date 10/16/02 10/16/02
Analysis Date 11/02/02 11/02/02
Date Received 08/23/02 08/23/02
Percent Solids 26.9 26.9
Dilution Factor 1 1
Percent Lipids 0.209 0.197
Min Reporting Limit 1.2 1.2
Units ug/Kg ug/Kg RPD Q

Polynuclear Aromatic Hydrocarbons
Naphthalene 1.5 B 1.6 B 6.4
C1-Naphthalenes 1 JB 1 JB 0
C2-Naphthalenes 3.6 1.9 B 62 &
C3-Naphthalenes 1 J 0.96 J 4.1
C4-Naphthalenes ND ND
Acenaphthylene 0.028 J 0.021 J 28
Acenaphthene 0.15 JB 0.086 JB 54 &
Biphenyl 0.61 JB 0.58 JB 5
Fluorene 0.54 JB 0.29 JB 60 &
C1-Fluorenes ND ND
C2-Fluorenes ND ND
C3-Fluorenes ND ND
Anthracene 0.24 J 0.06 JB 120 &
Phenanthrene 1.6 B 1.5 B 6.4
C1-Phenanthrenes/anthracenes 1.1 JB 1.1 JB 0
C2-Phenanthrenes/anthracenes 1.3 1.2 8
C3-Phenanthrenes/anthracenes 0.68 J 0.74 J 8.4
C4-Phenanthrenes/anthracenes ND ND
Dibenzothiophene 0.16 J 0.17 J 6.1
C1-Dibenzothiophenes 0.25 J 0.27 J 7.7
C2-Dibenzothiophenes 0.57 J 0.57 J 0
C3-Dibenzothiophenes 0.41 J 0.48 J 16
Fluoranthene 0.34 JB 0.35 JB 2.9
Pyrene 0.26 JB 0.25 JB 3.9
C1-Fluoranthenes/pyrenes 0.29 J 0.32 J 9.8
C2-Fluoranthenes/pyrenes ND ND
C3-Fluoranthenes/pyrenes ND ND
Benzo[a]anthracene ND ND
Chrysene 0.24 J 0.21 J 13
C1-Chrysenes 0.35 J 0.37 J 5.6
C2-Chrysenes ND ND
C3-Chrysenes ND ND
C4-Chrysenes ND ND
Benzo[b]fluoranthene 0.19 J 0.23 J 19
Benzo[k]fluoranthene 0.05 J 0.057 J 13
Benzo[e]pyrene ND ND
Benzo[a]pyrene ND ND
Perylene 0.96 J 0.98 J 2.1
Indeno[1,2,3,-c,d]pyrene 0.037 J 0.037 J 0
Dibenzo[a,h]anthracene ND ND
Benzo[g,h,i]perylene 0.12 J 0.11 J 8.7

d8-Naphthalene 52 56
d10-Acenaphthene 60 65
d10-Phenanthrene 72 75
d12-Benzo[a]pyrene 64 67SLR.MMS-AN-II.72105-00.8/24/2005 Page 3 of 6 Organics Tissue - PAH - Lab QC - 2002.XLS: DUP



ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 1004084
Data Table: SRM - Surrogate Corrected

Field ID
Standard Reference

Material - 2978
Sample Type SRM
Matrix TISSUE
Sample Size 2.36 g
Weight Basis DRY
Associated Blank DY-S-72PB
Field Date 10/16/02
Extract Date 10/16/02
Analysis Date 11/01/02
Date Received 10/16/02
Percent Solids 100
Dilution Factor 1
Percent Lipids NA
Min Reporting Limit 5.3
Units ug/Kg T %D Q

Polynuclear Aromatic Hydrocarbons
Naphthalene 236 31 661 &
C1-Naphthalenes 187
C2-Naphthalenes 308
C3-Naphthalenes 486
C4-Naphthalenes 182
Acenaphthylene 16 4 300 &
Acenaphthene 50 6 733 &
Biphenyl 10.8 8 35
Fluorene 50.7 7 624 &
C1-Fluorenes 113
C2-Fluorenes 63.4
C3-Fluorenes ND
Anthracene 20.8 5.4 285 &
Phenanthrene 313 74 323 &
C1-Phenanthrenes/anthracenes 153
C2-Phenanthrenes/anthracenes 151
C3-Phenanthrenes/anthracenes 104
C4-Phenanthrenes/anthracenes 81.7
Dibenzothiophene 40
C1-Dibenzothiophenes 77.6
C2-Dibenzothiophenes 123
C3-Dibenzothiophenes 126
Fluoranthene 247 166 48.8 &
Pyrene 436 256 70.3 &
C1-Fluoranthenes/pyrenes 169
C2-Fluoranthenes/pyrenes 68.9
C3-Fluoranthenes/pyrenes 23.7
Benzo[a]anthracene 37.7 25 50.8 &
Chrysene 116 59 96.6 &
C1-Chrysenes 49.2
C2-Chrysenes 19.5
C3-Chrysenes ND
C4-Chrysenes ND
Benzo[b]fluoranthene 85.6 81 5.68
Benzo[k]fluoranthene 28.5 24.1 18.2
Benzo[e]pyrene 117 89.3 31
Benzo[a]pyrene 7.24 7 3.43
Perylene 5.58 4.09 36.4 &
Indeno[1,2,3,-c,d]pyrene 9.76 12.2 -20
Dibenzo[a,h]anthracene 2.42 J 3.5 -30.8
Benzo[g,h,i]perylene 24.5 19.7 24.4

d8-Naphthalene 39
d10-Acenaphthene 42 &
d10-Phenanthrene 50
d12-Benzo[a]pyrene 40SLR.MMS-AN-II.72105-00.8/24/2005 Page 4 of 6 Organics Tissue - PAH - Lab QC - 2002.XLS: SRM



ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 1004084
Data Table: IRM - Surrogate Corrected

Field ID
Instrument Reference

Standard
Instrument Reference

Standard
Sample Type IRM IRM
Matrix IRM IRM
Sample Size 0.1 mL 0.1 mL
Weight Basis WET WET
Associated Blank NA NA
Field Date 10/15/02 10/15/02
Extract Date 10/15/02 10/15/02
Analysis Date 11/09/02 10/29/02
Date Received 10/15/02 10/15/02
Percent Solids NA NA
Dilution Factor 1 1
Percent Lipids NA NA
Min Reporting Limit 250 250
Units ug/L T %D Q ug/L T %D Q

Polynuclear Aromatic Hydrocarbons
Naphthalene 6760 6890 -1.89 6710 6890 -2.61
C1-Naphthalenes ND ND
C2-Naphthalenes ND ND
C3-Naphthalenes ND ND
C4-Naphthalenes ND ND
Acenaphthylene 6610 6960 -5.03 6450 6960 -7.33
Acenaphthene 6600 7280 -9.34 6400 7280 -12.1
Biphenyl 7080 7000 1.14 6900 7000 -1.43
Fluorene 6210 7270 -14.6 6200 7270 -14.7
C1-Fluorenes ND ND
C2-Fluorenes ND ND
C3-Fluorenes ND ND
Anthracene 7160 7820 -8.44 6960 7820 -11
Phenanthrene 6710 7010 -4.28 6750 7010 -3.71
C1-Phenanthrenes/anthracenes ND ND
C2-Phenanthrenes/anthracenes ND ND
C3-Phenanthrenes/anthracenes ND ND
C4-Phenanthrenes/anthracenes ND ND
Dibenzothiophene ND ND
C1-Dibenzothiophenes ND ND
C2-Dibenzothiophenes ND ND
C3-Dibenzothiophenes ND ND
Fluoranthene 6080 5910 2.88 5990 5910 1.35
Pyrene 5960 5890 1.19 5850 5890 -0.679
C1-Fluoranthenes/pyrenes ND ND
C2-Fluoranthenes/pyrenes ND ND
C3-Fluoranthenes/pyrenes ND ND
Benzo[a]anthracene 3620 3590 0.836 3400 3590 -5.29
Chrysene 7070 7030 0.569 7040 7030 0.142
C1-Chrysenes ND ND
C2-Chrysenes ND ND
C3-Chrysenes ND ND
C4-Chrysenes ND ND
Benzo[b]fluoranthene 5260 5250 0.19 5560 5250 5.9
Benzo[k]fluoranthene 5710 5570 2.51 5460 5570 -1.97
Benzo[e]pyrene 5670 5620 0.89 5720 5620 1.78
Benzo[a]pyrene 6610 6790 -2.65 6710 6790 -1.18
Perylene 7030 7120 -1.26 6940 7120 -2.53
Indeno[1,2,3,-c,d]pyrene 6200 6290 -1.43 6240 6290 -0.795
Dibenzo[a,h]anthracene 5540 5180 6.95 5520 5180 6.56
Benzo[g,h,i]perylene 5230 5290 -1.13 5240 5290 -0.945

d8-Naphthalene 96 97
d10-Acenaphthene 95 97
d10-Phenanthrene 95 97
d12-Benzo[a]pyrene 94 94SLR.MMS-AN-II.72105-00.8/24/2005 Page 5 of 6 Organics Tissue - PAH - Lab QC - 2002.XLS: IRM



ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 1004084
Data Table: ORS - Surrogate Corrected

Field ID
Oil Reference

Standard
Oil Reference

Standard
Sample Type ORS ORS
Matrix OIL OIL
Sample Size 5.1 mg 5.1 mg
Weight Basis OIL OIL
Associated Blank NA NA
Field Date 04/23/02 04/23/02
Extract Date 04/23/02 04/23/02
Analysis Date 11/09/02 10/29/02
Date Received 04/23/02 04/23/02
Percent Solids NA NA
Dilution Factor 1 1
Percent Lipids NA NA
Min Reporting Limit 4.9 4.9
Units mg/Kg T %D Q mg/Kg T %D Q

Polynuclear Aromatic Hydrocarbons
Naphthalene 826 710 16.3 761 710 7.18
C1-Naphthalenes 1570 1600 -1.88 1450 1600 -9.38
C2-Naphthalenes 2080 2300 -9.56 2050 2300 -10.9
C3-Naphthalenes 1420 1960 -27.6 1690 1960 -13.8
C4-Naphthalenes 788 1180 -33.2 950 1180 -19.5
Acenaphthylene ND ND
Acenaphthene ND ND
Biphenyl 229 214 7.01 223 214 4.2
Fluorene 97.6 95.2 2.52 102 95.2 7.14
C1-Fluorenes 253 239 5.86 241 239 0.837
C2-Fluorenes 337 356 -5.34 342 356 -3.93
C3-Fluorenes 333 396 -15.9 332 396 -16.2
Anthracene ND ND
Phenanthrene 288 260 10.8 277 260 6.54
C1-Phenanthrenes/anthracenes 566 612 -7.52 605 612 -1.14
C2-Phenanthrenes/anthracenes 596 752 -20.7 687 752 -8.64
C3-Phenanthrenes/anthracenes 460 534 -13.8 511 534 -4.31
C4-Phenanthrenes/anthracenes 282 308 -8.44 294 308 -4.54
Dibenzothiophene 254 222 14.4 251 222 13.1
C1-Dibenzothiophenes 486 484 0.413 495 484 2.27
C2-Dibenzothiophenes 633 658 -3.8 693 658 5.32
C3-Dibenzothiophenes 567 574 -1.22 561 574 -2.26
Fluoranthene ND ND
Pyrene 15 13.4 11.9 17.2 13.4 28.4
C1-Fluoranthenes/pyrenes 79.9 83.9 -4.77 87.9 83.9 4.77
C2-Fluoranthenes/pyrenes 136 142 -4.22 150 142 5.63
C3-Fluoranthenes/pyrenes 144 158 -8.86 169 158 6.96
Benzo[a]anthracene ND ND
Chrysene 50.9 49.2 3.46 54.4 49.2 10.6
C1-Chrysenes 83 81.5 1.84 89.8 81.5 10.2
C2-Chrysenes 107 102 4.9 106 102 3.92
C3-Chrysenes 72.9 79.6 -8.42 100 79.6 25.6
C4-Chrysenes 56.4 64 -11.9 71.8 64 12.2
Benzo[b]fluoranthene 7.92 7.62 3.94 7.02 7.62 -7.87
Benzo[k]fluoranthene ND ND
Benzo[e]pyrene 11.7 12.4 -5.64 12.2 12.4 -1.61
Benzo[a]pyrene ND ND
Perylene ND ND
Indeno[1,2,3,-c,d]pyrene ND ND
Dibenzo[a,h]anthracene 1.27 J 1.49 J
Benzo[g,h,i]perylene 3.21 J 3.18 0.943 3.36 J 3.18 5.66

d8-Naphthalene 94 89
d10-Acenaphthene 98 95
d10-Phenanthrene 97 96
d12-Benzo[a]pyrene 105 106SLR.MMS-AN-II.72105-00.8/24/2005 Page 6 of 6 Organics Tissue - PAH - Lab QC - 2002.XLS: ORS



Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control IRM

Field ID
Instrument 
Reference 

Lab ID BY42IRM
Sample Type IRM
Matrix IRM
Sample Size 0.1 mL
Weight Basis WET
Associated Blank NA
Field Date 03/28/01
Extract Date 03/28/01
Analysis Date 04/10/01
Date Received 03/28/01
Percent Solids NA
Percent Lipids NA
Min Reporting Limit 250
Units ug/L T %D Q

Polynuclear Aromatic Hydrocarbons - Wet
Naphthalene 6730 6890 -2.3
C1-Naphthalenes ND
C2-Naphthalenes ND
C3-Naphthalenes ND
C4-Naphthalenes ND
Acenaphthylene 6520 6960 -6.3
Acenaphthene 6720 7280 -7.7
Biphenyl 7230 7000 3.28
Fluorene 6610 7270 -9.1
C1-Fluorenes ND
C2-Fluorenes ND
C3-Fluorenes ND
Anthracene 7120 7820 -9
Phenanthrene 7180 7010 2.42
C1-Phenanthrenes/anthracenes ND
C2-Phenanthrenes/anthracenes ND
C3-Phenanthrenes/anthracenes ND
C4-Phenanthrenes/anthracenes ND
Dibenzothiophene ND
C1-Dibenzothiophenes ND
C2-Dibenzothiophenes ND
C3-Dibenzothiophenes ND
Fluoranthene 5930 5910 0.34
Pyrene 5940 5890 0.85
C1-Fluoranthenes/pyrenes ND
C2-Fluoranthenes/pyrenes ND
C3-Fluoranthenes/pyrenes ND
Benzo[a]anthracene 3400 3590 -5.3
Chrysene 7370 7030 4.84
C1-Chrysenes ND
C2-Chrysenes ND
C3-Chrysenes ND
C4-Chrysenes ND
Benzo[b]fluoranthene 4990 5250 -5
Benzo[k]fluoranthene 6100 5570 9.52
Benzo[e]pyrene 5950 5620 5.87
Benzo[a]pyrene 6770 6790 -0.3
Perylene 7750 7120 8.85
Indeno[1,2,3,-c,d]pyrene 5870 6290 -6.7
Dibenzo[a,h]anthracene 5420 5180 4.63
Benzo[g,h,i]perylene 5180 5290 -2.1

d8-Naphthalene 100
d10-Acenaphthene 96
d10-Phenanthrene 97
d12-Benzo[a]pyrene 92

ND - Not Detected Page 1 of 1  



Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control SRM

Field ID
Standard 

Reference Material-
Lab ID DH-S-66SRMF2
Sample Type SRM
Matrix TISSUE
Sample Size 16.83 g
Weight Basis WET
Associated Blank DH-S-64PBF2
Field Date 03/28/01
Extract Date 03/28/01
Analysis Date 04/12/01
Date Received 03/28/01
Percent Solids 11.4
Percent Lipids NA
Min Reporting Limit 6.51
Units ug/Kg T %D Q

Polynuclear Aromatic Hydrocarbons - Wet
Naphthalene 12.7 2.68 374 &
C1-Naphthalenes 1.36 B
C2-Naphthalenes 0.992 B
C3-Naphthalenes 1.86
C4-Naphthalenes 5.01
Acenaphthylene 1.1
Acenaphthene 0.29 JB
Biphenyl 0.268 JB
Fluorene 0.362 JB
C1-Fluorenes ND
C2-Fluorenes 4.76
C3-Fluorenes 10.6
Anthracene 2.32 0.69 236 &
Phenanthrene 2.51 B 2.53 -0.8
C1-Phenanthrenes/anthracenes 5.36
C2-Phenanthrenes/anthracenes 14.6
C3-Phenanthrenes/anthracenes 18
C4-Phenanthrenes/anthracenes 13.4
Dibenzothiophene 0.301 J
C1-Dibenzothiophenes 1.66
C2-Dibenzothiophenes 9.85
C3-Dibenzothiophenes 12.4
Fluoranthene 21.1 18.6 13.4
Pyrene 19.9 17.3 15
C1-Fluoranthenes/pyrenes 12.3
C2-Fluoranthenes/pyrenes 8.32
C3-Fluoranthenes/pyrenes 4.2
Benzo[a]anthracene 4.34 3.71 17
Chrysene 10.6 10.8 -1.9
C1-Chrysenes 5.23
C2-Chrysenes 3.79
C3-Chrysenes 1.69
C4-Chrysenes ND
Benzo[b]fluoranthene 7.22 5.28 36.7 &
Benzo[k]fluoranthene 2.06 2.3 -10
Benzo[e]pyrene 10.3 9.56 7.74
Benzo[a]pyrene 1.96 1.78 10.1
Perylene 0.943 0.87 7.89
Indeno[1,2,3,-c,d]pyrene 1.53 1.62 -5.6
Dibenzo[a,h]anthracene 0.37 J
Benzo[g,h,i]perylene 2.44 2.5 -2.4

d8-Naphthalene 53
d10-Acenaphthene 68
d10-Phenanthrene 77
d12-Benzo[a]pyrene 74

ND - Not Detected Page 1 of 1  



Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control DUP

Field ID 00-N13-01-PHC-T-AN
00-N13-01-PHC-T-AN

DUP
Lab ID 20A3483F2 20A3483DUPF2
Sample Type N DUP
Matrix TISSUE TISSUE
Sample Size 9.86 g 10.12 g
Weight Basis WET WET
Associated Blank DH-S-64PBF2 DH-S-64PBF2
Field Date 08/19/00 08/19/00
Extract Date 03/28/01 03/28/01
Analysis Date 04/12/01 04/12/01
Date Received 08/30/00 08/30/00
Percent Solids 23.3 23.3
Percent Lipids 0.987 0.775
Min Reporting Limit 1.3 1.2
Units ug/Kg ug/Kg RPD Q

Polynuclear Aromatic Hydrocarbons - Wet
Naphthalene 0.94 JB 0.99 JB 5.2
C1-Naphthalenes 0.72 JB 0.85 JB 16
C2-Naphthalenes 3.7 3.6 2.7
C3-Naphthalenes 0.82 J 0.94 J 14
C4-Naphthalenes ND ND
Acenaphthylene ND ND
Acenaphthene 0.083 JB 0.1 JB 18
Biphenyl 0.25 JB 0.25 JB 0
Fluorene 0.25 JB 0.27 JB 7.7
C1-Fluorenes 0.4 J 0.4 J 0
C2-Fluorenes ND ND
C3-Fluorenes ND ND
Anthracene 0.091 JB 0.077 JB 17
Phenanthrene 1.1 JB 1.6 B 37 &
C1-Phenanthrenes/anthracenes 0.64 JB 0.74 JB 14
C2-Phenanthrenes/anthracenes 0.77 JB 0.85 JB 9.9
C3-Phenanthrenes/anthracenes 0.79 JB 0.82 JB 3.7
C4-Phenanthrenes/anthracenes 0.89 J 0.91 J 2.2
Dibenzothiophene 0.099 JB 0.13 JB 27
C1-Dibenzothiophenes 0.2 JB 0.21 JB 4.9
C2-Dibenzothiophenes 0.39 JB 0.43 JB 9.8
C3-Dibenzothiophenes 0.4 J 0.44 J 9.5
Fluoranthene 0.28 JB 0.47 JB 51 &
Pyrene 0.28 JB 0.32 JB 13
C1-Fluoranthenes/pyrenes 0.32 J 0.36 J 12
C2-Fluoranthenes/pyrenes ND ND
C3-Fluoranthenes/pyrenes ND ND
Benzo[a]anthracene ND ND
Chrysene ND ND
C1-Chrysenes ND ND
C2-Chrysenes ND ND
C3-Chrysenes ND ND
C4-Chrysenes ND ND
Benzo[b]fluoranthene 0.19 J 0.21 J 10
Benzo[k]fluoranthene 0.033 J 0.052 J 45 &
Benzo[e]pyrene ND ND
Benzo[a]pyrene ND ND
Perylene ND ND
Indeno[1,2,3,-c,d]pyrene ND ND
Dibenzo[a,h]anthracene ND ND
Benzo[g,h,i]perylene 0.058 J 0.082 J 34

d8-Naphthalene 47 51
d10-Acenaphthene 59 63
d10-Phenanthrene 65 68
d12-Benzo[a]pyrene 64 67

ND - Not Detected Page 1 of 1  



Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control BS-BSD

Field ID Procedural Blank Blank Spike
Lab ID DH-S-64PBF2 DH-S-65BSF2
Sample Type PB BS
Matrix TISSUE TISSUE
Sample Size 10 g 10 g
Weight Basis WET WET
Associated Blank NA DH-S-64PBF2
Field Date 03/28/01 03/28/01
Extract Date 03/28/01 03/28/01
Analysis Date 04/11/01 04/12/01
Date Received 03/28/01 03/28/01
Percent Solids 100 100
Percent Lipids NA NA
Min Reporting Limit 1.2 1.2
Units ug/Kg ug/Kg T %R Q

Polynuclear Aromatic Hydrocarbons - Wet
Naphthalene 1.9 110 100 97
C1-Naphthalenes 0.5 J 0.43 JB
C2-Naphthalenes 0.65 J 0.48 JB
C3-Naphthalenes ND ND
C4-Naphthalenes ND ND
Acenaphthylene ND 92 100 92
Acenaphthene 0.1 J 100 100 99
Biphenyl 0.26 J 0.21 JB
Fluorene 0.29 J 130 100 128 &
C1-Fluorenes ND ND
C2-Fluorenes ND ND
C3-Fluorenes ND ND
Anthracene 0.07 J 94 100 94
Phenanthrene 1 J 100 100 93
C1-Phenanthrenes/anthracenes 0.46 J 0.24 JB
C2-Phenanthrenes/anthracenes 0.4 J 0.25 JB
C3-Phenanthrenes/anthracenes 0.29 J 0.11 JB
C4-Phenanthrenes/anthracenes ND ND
Dibenzothiophene 0.051 J 0.47 J
C1-Dibenzothiophenes 0.068 J ND
C2-Dibenzothiophenes 0.17 J ND
C3-Dibenzothiophenes ND ND
Fluoranthene 0.31 J 150 100 148 &
Pyrene 0.15 J 150 100 149 &
C1-Fluoranthenes/pyrenes ND 0.17 J
C2-Fluoranthenes/pyrenes ND ND
C3-Fluoranthenes/pyrenes ND ND
Benzo[a]anthracene ND 150 100 150 &
Chrysene ND 150 100 150 &
C1-Chrysenes ND ND
C2-Chrysenes ND ND
C3-Chrysenes ND ND
C4-Chrysenes ND ND
Benzo[b]fluoranthene ND 100 100 100
Benzo[k]fluoranthene ND 95 100 95
Benzo[e]pyrene ND ND
Benzo[a]pyrene ND 110 100 110
Perylene ND ND
Indeno[1,2,3,-c,d]pyrene ND 84 100 84
Dibenzo[a,h]anthracene ND 68 100 68
Benzo[g,h,i]perylene ND 85 100 85

d8-Naphthalene 12 & 16 &
d10-Acenaphthene 30 & 30 &
d10-Phenanthrene 55 55
d12-Benzo[a]pyrene 83 72

ND - Not Detected Page 1 of 1  



ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4104
Data Table: ORS - Surrogate Corrected

Field ID
Oil Reference 

Standard
Sample Type ORS
Matrix OIL
Sample Size 5.1 mg
Weight Basis OIL
Associated Blank NA
Field Date 04/23/02
Extract Date 04/23/02
Analysis Date 11/26/02
Date Received 04/23/02
Percent Solids NA
Dilution Factor 1
Percent Lipids NA
Min Reporting Limit 4.9
Units mg/Kg T %D Q

Polynuclear Aromatic Hydrocarbons
Naphthalene 823 710 15.9
C1-Naphthalenes 1550 1600 -3.12
C2-Naphthalenes 2080 2300 -9.56
C3-Naphthalenes 1580 1960 -19.4
C4-Naphthalenes 954 1180 -19.2
Acenaphthylene ND
Acenaphthene ND
Biphenyl 233 214 8.88
Fluorene 101 95.2 6.09
C1-Fluorenes 249 239 4.18
C2-Fluorenes 348 356 -2.25
C3-Fluorenes 343 396 -13.4
Anthracene ND
Phenanthrene 286 260 10
C1-Phenanthrenes/anthracenes 577 612 -5.72
C2-Phenanthrenes/anthracenes 622 752 -17.3
C3-Phenanthrenes/anthracenes 476 534 -10.9
C4-Phenanthrenes/anthracenes 261 308 -15.2
Dibenzothiophene 249 222 12.2
C1-Dibenzothiophenes 473 484 -2.27
C2-Dibenzothiophenes 627 658 -4.71
C3-Dibenzothiophenes 543 574 -5.4
Fluoranthene ND
Pyrene 13.4 13.4 0
C1-Fluoranthenes/pyrenes 76.9 83.9 -8.34
C2-Fluoranthenes/pyrenes 146 142 2.82
C3-Fluoranthenes/pyrenes 150 158 -5.06
Benzo[a]anthracene ND
Chrysene 51.1 49.2 3.86
C1-Chrysenes 80.7 81.5 -0.982
C2-Chrysenes 89.4 102 -12.4
C3-Chrysenes 75.1 79.6 -5.65
C4-Chrysenes 59.3 64 -7.34
Benzo[b]fluoranthene 7.17 7.62 -5.9
Benzo[k]fluoranthene ND
Benzo[e]pyrene 11.6 12.4 -6.45
Benzo[a]pyrene ND
Perylene ND
Indeno[1,2,3,-c,d]pyrene ND
Dibenzo[a,h]anthracene 1.36 J
Benzo[g,h,i]perylene 2.95 J 3.18 -7.23

d8-Naphthalene 91
d10-Acenaphthene 97
d10-Phenanthrene 98
d12-Benzo[a]pyrene 115

SLR.MMS-AN-II.72105-00.8/24/2005 Page 1 of 1 Organics SPMD - PAH - Lab QC - 2002.XLS: ORS



ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4104
Data Table: IRM - Surrogate Corrected

Field ID
Instrument Reference 

Standard
Sample Type IRM
Matrix IRM
Sample Size 0.1 mL
Weight Basis WET
Associated Blank NA
Field Date 10/15/02
Extract Date 10/15/02
Analysis Date 11/26/02
Date Received 10/15/02
Percent Solids NA
Dilution Factor 1
Percent Lipids NA
Min Reporting Limit 250
Units ug/L T %D Q

Polynuclear Aromatic Hydrocarbons
Naphthalene 6900 6890 0.145
C1-Naphthalenes ND
C2-Naphthalenes ND
C3-Naphthalenes ND
C4-Naphthalenes ND
Acenaphthylene 6690 6960 -3.88
Acenaphthene 6740 7280 -7.42
Biphenyl 7280 7000 4
Fluorene 6420 7270 -11.7
C1-Fluorenes ND
C2-Fluorenes ND
C3-Fluorenes ND
Anthracene 7390 7820 -5.5
Phenanthrene 7150 7010 2
C1-Phenanthrenes/anthracenes ND
C2-Phenanthrenes/anthracenes ND
C3-Phenanthrenes/anthracenes ND
C4-Phenanthrenes/anthracenes ND
Dibenzothiophene ND
C1-Dibenzothiophenes ND
C2-Dibenzothiophenes ND
C3-Dibenzothiophenes ND
Fluoranthene 6170 5910 4.4
Pyrene 6150 5890 4.41
C1-Fluoranthenes/pyrenes ND
C2-Fluoranthenes/pyrenes ND
C3-Fluoranthenes/pyrenes ND
Benzo[a]anthracene 3560 3590 -0.836
Chrysene 7210 7030 2.56
C1-Chrysenes ND
C2-Chrysenes ND
C3-Chrysenes ND
C4-Chrysenes ND
Benzo[b]fluoranthene 5530 5250 5.33
Benzo[k]fluoranthene 5790 5570 3.95
Benzo[e]pyrene 5990 5620 6.58
Benzo[a]pyrene 6790 6790 0
Perylene 7320 7120 2.81
Indeno[1,2,3,-c,d]pyrene 6470 6290 2.86
Dibenzo[a,h]anthracene 5680 5180 9.65
Benzo[g,h,i]perylene 5360 5290 1.32

d8-Naphthalene 95
d10-Acenaphthene 93
d10-Phenanthrene 92
d12-Benzo[a]pyrene 92

SLR.MMS-AN-II.72105-00.8/24/2005 Page 1 of 1 Organics SPMD - PAH - Lab QC - 2002.XLS: IRM



ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4104
Data Table: BS-BSD - Surrogate Corrected

Field ID Procedural Blank Blank Spike
Sample Type PB BS
Matrix SPMD SPMD
Sample Size 1 1
Weight Basis NA NA
Associated Blank NA DZ-S-49PB
Field Date 11/11/02 11/11/02
Extract Date 11/11/02 11/11/02
Analysis Date 11/27/02 11/27/02
Date Received 11/11/02 11/11/02
Percent Solids NA NA
Dilution Factor 1 1
Percent Lipids NA NA
Min Reporting Limit 26 25
Units ng ng T %R Q

Polynuclear Aromatic Hydrocarbons
Naphthalene 24 J 990 1000 97
C1-Naphthalenes 3.6 J 5.8 JB
C2-Naphthalenes ND 5.4 J
C3-Naphthalenes ND ND
C4-Naphthalenes ND ND
Acenaphthylene ND 960 1000 96
Acenaphthene ND 960 1000 96
Biphenyl 27 32 B
Fluorene 0.86 J 990 1000 99
C1-Fluorenes ND ND
C2-Fluorenes ND ND
C3-Fluorenes ND ND
Anthracene ND 700 1000 70
Phenanthrene 13 J 960 1000 95
C1-Phenanthrenes/anthracenes 2.2 J 4.6 JB
C2-Phenanthrenes/anthracenes ND ND
C3-Phenanthrenes/anthracenes ND ND
C4-Phenanthrenes/anthracenes ND ND
Dibenzothiophene ND ND
C1-Dibenzothiophenes ND ND
C2-Dibenzothiophenes ND ND
C3-Dibenzothiophenes ND ND
Fluoranthene 2 J 1100 1000 110
Pyrene 1.4 J 1000 1000 100
C1-Fluoranthenes/pyrenes ND ND
C2-Fluoranthenes/pyrenes ND ND
C3-Fluoranthenes/pyrenes ND ND
Benzo[a]anthracene ND 970 1000 97
Chrysene ND 980 1000 98
C1-Chrysenes ND ND
C2-Chrysenes ND ND
C3-Chrysenes ND ND
C4-Chrysenes ND ND
Benzo[b]fluoranthene ND 1400 1000 140 &
Benzo[k]fluoranthene ND 1100 1000 110
Benzo[e]pyrene ND ND
Benzo[a]pyrene ND 1100 1000 110
Perylene ND ND
Indeno[1,2,3,-c,d]pyrene ND 1200 1000 120
Dibenzo[a,h]anthracene ND 1300 1000 130 &
Benzo[g,h,i]perylene 1.6 J 1200 1000 120

d8-Naphthalene 64 66
d10-Acenaphthene 68 69
d10-Phenanthrene 77 76
d12-Benzo[a]pyrene 64 63

SLR.MMS-AN-II.72105-00.8/24/2005 Page 1 of 1 Organics SPMD - PAH - Lab QC - 2002.XLS: BS-BSD



ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4079
Data Table: ORS - Surrogate Corrected

Field ID
Oil Reference 

Standard
Oil Reference 

Standard
Oil Reference 

Standard
Sample Type ORS ORS ORS
Matrix OIL OIL OIL
Sample Size 5.1 mg 5.1 mg 5.1 mg
Weight Basis OIL OIL OIL
Associated Blank NA NA NA
Field Date 04/23/02 04/23/02 04/23/02
Extract Date 04/23/02 04/23/02 04/23/02
Analysis Date 10/27/02 10/23/02 10/29/02
Date Received 04/23/02 04/23/02 04/23/02
Percent Solids NA NA NA
Dilution Factor 1 1 1
Percent Lipids NA NA NA
Min Reporting Limit 4.9 4.9 4.9
Units mg/Kg T %D Q mg/Kg T %D Q mg/Kg T %D Q

Sterane-Triterpane Biomarkers
T4-C23Diterpane 53 58.9 -10 48.9 58.9 -17 56.8 58.9 -3.56
S4-Diacholestane 43 46.8 -8.12 41.8 46.8 -10.7 40.3 46.8 -13.9
S5-Diacholestane 28.2 26.1 8.04 20.4 26.1 -21.8 25.2 26.1 -3.45
T9-C29Tricyclictriterpane 13.3 15.7 -15.3 13.9 15.7 -11.5 14.3 15.7 -8.92
T10-C29Tricyclictriterpane 13.2 15 -12 13.8 15 -8 13.2 15 -12
T11-Trisnorhopane(TS) 20.2 24.8 -18.5 23 24.8 -7.26 22.3 24.8 -10.1
T12-Trisnorhopane(TM) 24.2 31 -21.9 25.6 31 -17.4 26.2 31 -15.5
S24-Methylcholestane 25.9 26.2 -1.14 26.8 26.2 2.29 27.3 26.2 4.2
S25-Ethylcholestane 42.8 39.8 7.54 42 39.8 5.53 46.6 39.8 17.1
S28-Ethylcholestane 34.6 33.9 2.06 34.3 33.9 1.18 36.1 33.9 6.49
T15-Norhopane 79.8 83.8 -4.77 81 83.8 -3.34 81.7 83.8 -2.5
T18-Oleanane ND ND ND
T19-Hopane 116 113 2.65 118 113 4.42 122 113 7.96
T21-Homohopane 49.7 46.1 7.81 52.5 46.1 13.9 52.4 46.1 13.7
T22-Homohopane 33.8 35.2 -3.98 41.8 35.2 18.7 40.7 35.2 15.6

5B(H)-Cholane 119 117 112

SLR.MMS-AN-II.72105-00.8/24/2005 Page 1 of 1 Organics Sediment - ST - Lab QC - 2002.XLS: ORS



Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control NSC

Field ID
Oil Reference 

Standard
Oil Reference 

Standard
Oil Reference 

Standard
Oil Reference 

Standard
Lab ID BY32ORS BX28ORS BX28ORS-1 BX28ORS-2
Sample Type ORS ORS ORS ORS
Matrix OIL OIL OIL OIL
Sample Size 5.12 mg 5.04 mg 5.04 mg 5.04 mg
Weight Basis OIL OIL OIL OIL
Associated Blank NA NA DH-S-58PB PCA DH-S-58PB PCA
Field Date 03/21/01 12/19/00 12/19/00 12/19/00
Extract Date 03/21/01 12/19/00 12/19/00 12/19/00
Analysis Date 03/27/01 03/20/01 03/12/01 03/20/01
Date Received 03/21/01 12/19/00 12/19/00 12/19/00
Percent Solids NA NA NA NA
Percent Lipids NA NA NA NA
Min Reporting Limit 4.88 4.96 4.96 4.96
Units mg/Kg T %D Q mg/Kg T %D Q mg/Kg T %D Q mg/Kg T %D Q

Sterane-Triterpane Biomarkers
T4-C23Diterpane 49.2 58.9 -16.5 52.9 58.9 -10.2 54.8 58.9 -6.96 52.9 58.9 -10.2
S4-Diacholestane 35.2 46.8 -24.8 45.2 46.8 -3.42 44.4 46.8 -5.13 45.2 46.8 -3.42
S5-Diacholestane 21 26.1 -19.5 20.3 26.1 -22.2 23.2 26.1 -11.1 20.3 26.1 -22.2
T9-C29Tricyclictriterpane 15.5 15.7 -1.27 18.8 15.7 19.7 15.9 15.7 1.27 18.8 15.7 19.7
T10-C29Tricyclictriterpane 14.7 15 -2 15.2 15 1.33 15.2 15 1.33 15.2 15 1.33
T11-Trisnorhopane(TS) 21.1 24.8 -14.9 20.9 24.8 -15.7 21.9 24.8 -11.7 20.9 24.8 -15.7
T12-Trisnorhopane(TM) 23.6 31 -23.9 24.1 31 -22.2 24.8 31 -20 24.1 31 -22.2
S24-Methylcholestane 26.7 26.2 1.91 24.8 26.2 -5.34 28.5 26.2 8.78 24.8 26.2 -5.34
S25-Ethylcholestane 43.6 39.8 9.55 43 39.8 8.04 43.1 39.8 8.29 43 39.8 8.04
S28-Ethylcholestane 33.7 33.9 -0.59 33.2 33.9 -2.06 34.9 33.9 2.95 33.2 33.9 -2.06
T15-Norhopane 79.5 83.8 -5.13 83 83.8 -0.955 80.6 83.8 -3.82 83 83.8 -0.955
T18-Oleanane ND ND ND ND
T19-Hopane 113 113 0 123 113 8.85 116 113 2.65 123 113 8.85
T21-Homohopane 47.5 46.1 3.04 51.5 46.1 11.7 46.7 46.1 1.3 51.5 46.1 11.7
T22-Homohopane 35 35.2 -0.568 38.3 35.2 8.81 33.2 35.2 -5.68 38.3 35.2 8.81

5B(H)-Cholane 110 111 111 111

ND - Not Detected Page 1 of 1  



ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4079
Data Table: DUP - Surrogate Corrected

Field ID 02-N10-01-PHC-S 02-N10-01-PHC-S DUP 02-N23-01-PHC-S 02-N23-01-PHC-S DUP 02-SAG-01-PHC-S
02-SAG-01-PHC-S 

DUP
Sample Type N DUP N DUP N DUP
Matrix SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
Sample Size 17.49 g 17.46 g 20.88 g 20.97 g 15.41 g 15.2 g
Weight Basis DRY DRY DRY DRY DRY DRY
Associated Blank DY-S-66PB DY-S-66PB DY-S-63PB DY-S-63PB DY-S-69PB DY-S-69PB
Field Date 08/02/02 08/02/02 08/05/02 08/05/02 08/14/02 08/14/02
Extract Date 10/16/02 10/16/02 10/15/02 10/15/02 10/17/02 10/17/02
Analysis Date 10/30/02 10/30/02 10/26/02 10/26/02 10/31/02 11/01/02
Date Received 08/15/02 08/15/02 08/15/02 08/15/02 08/23/02 08/23/02
Percent Solids 57.2 57.2 68.5 68.5 50.4 50.4
Dilution Factor 1 1 1 1 1 1
Percent Lipids NA NA NA NA NA NA
Min Reporting Limit 0.71 0.72 0.6 1.2 0.81 0.82
Units ug/Kg ug/Kg RPD Q ug/Kg ug/Kg RPD Q ug/Kg ug/Kg RPD Q

Sterane-Triterpane Biomarkers
T4-C23Diterpane 0.77 0.8 3.8 0.89 0.91 J 2.2 0.68 J 0.73 J 7.1
S4-Diacholestane 1.1 1.1 0 1.4 1.3 7.4 1.5 1.5 0
S5-Diacholestane 0.67 J 0.65 J 3 0.67 0.81 J 19 1.1 0.89 21
T9-C29Tricyclictriterpane 0.17 J 0.22 J 26 0.26 J 0.26 J 0 0.33 J 0.24 J 32
T10-C29Tricyclictriterpane 0.16 J 0.16 J 0 0.25 J 0.24 J 4.1 0.26 J 0.26 J 0
T11-Trisnorhopane(TS) 1.1 1.1 0 1.2 1.2 0 1.4 1.4 0
T12-Trisnorhopane(TM) 3.5 3.5 0 3.3 3.4 3 3.4 3.4 0
S24-Methylcholestane 3 2.9 3.4 2.7 2.9 7.1 2.4 2.5 4.1
S25-Ethylcholestane 0.62 J 0.63 J 1.6 0.93 0.86 J 7.8 0.98 1 2
S28-Ethylcholestane 18 19 5.4 13 14 7.4 13 14 7.4
T15-Norhopane 7.3 7.2 1.4 7.9 7.7 2.6 6 6 0
T18-Oleanane ND ND ND ND ND ND
T19-Hopane 8 7.9 1.2 8.3 8.3 0 8.9 9.2 3.3
T21-Homohopane 3 3.1 3.3 3.3 3.6 8.7 2.8 2.8 0
T22-Homohopane 8 7.7 3.8 6.8 6.4 6.1 22 21 4.6

5B(H)-Cholane 92 87 75 71 69 81
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control DUP

Field ID 00-N06-01-PHC-S 00-N06-01-PHC-S DUP 00-N09-01-PHC-S 00-N09-01-PHC-S 00-C0L-01-PHC-S 00-C0L-01-PHC-S DUP
Lab ID 20A3468 REF F1 20A3468DUP REF F1 20A3528 F1 20A3528DUP F1 20A3500 F1 20A3500DUP F1
Sample Type N DUP N DUP N DUP
Matrix SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
Sample Size 19.64 g 19.2 g 19.82 g 19.96 g 24.52 g 24.52 g
Weight Basis DRY DRY DRY DRY DRY DRY
Associated Blank DH-S-55PB F1 DH-S-55PB F1 DH-S-61PB F1 DH-S-61PB F1 DH-S-58PB PCA DH-S-58PB PCA
Field Date 08/17/00 08/17/00 08/18/00 08/18/00 08/24/00 08/24/00
Extract Date 02/20/01 02/20/01 03/08/01 03/08/01 03/07/01 03/07/01
Analysis Date 03/27/01 03/27/01 03/20/01 03/20/01 03/15/01 03/15/01
Date Received 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00
Percent Solids 63.8 63.8 65.8 65.8 79.7 79.7
Percent Lipids NA NA NA NA NA NA
Min Reporting Limit 0.64 0.65 0.63 0.63 0.51 0.51
Units ug/Kg ug/Kg RPD Q ug/Kg ug/Kg RPD Q ug/Kg ug/Kg RPD Q

Sterane-Triterpane Biomarkers
T4-C23Diterpane 0.73 0.62 J 16 0.28 J 0.28 J 0 0.5 J 0.57 13
S4-Diacholestane 0.97 0.82 17 0.39 J 0.38 J 2.6 0.4 J 0.44 J 9.5
S5-Diacholestane 0.49 J 0.5 J 2 0.26 J 0.24 J 8 0.27 J 0.32 J 17
T9-C29Tricyclictriterpane 0.48 J 0.18 J 91 & 0.17 J 0.075 J 78 & 0.12 J 0.13 J 8
T10-C29Tricyclictriterpane 0.17 J 0.17 J 0 0.21 J 0.078 J 92 & 0.11 J 0.13 J 17
T11-Trisnorhopane(TS) 0.91 0.82 10 0.38 J 0.43 J 12 0.43 J 0.49 J 13
T12-Trisnorhopane(TM) 2.3 2.3 0 1.1 1.2 8.7 1.8 1.8 0
S24-Methylcholestane 2.4 2.4 0 1.1 1.1 0 2 2.7 30
S25-Ethylcholestane 0.54 J 0.57 J 5.4 0.31 J 0.29 J 6.7 0.46 J 0.4 J 14
S28-Ethylcholestane 9.7 10 3 5.1 5 2 6.7 8.7 26
T15-Norhopane 5.7 5.6 1.8 3.2 2.7 17 3.3 3.4 3
T18-Oleanane 0.098 J 0.1 J 2 ND ND ND ND
T19-Hopane 6.5 6.3 3.1 2.9 3.2 9.8 4.2 4.6 9.1
T21-Homohopane 2.4 2.7 12 1.4 1.2 15 1.4 1.4 0
T22-Homohopane 5.1 5.1 0 2.9 2.7 7.1 4.9 5.8 17

5B(H)-Cholane 77 75 83 77 93 94

ND - Not Detected Page 1 of 1  



ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4079
Data Table: BS-BSD - Surrogate Corrected

Field ID Procedural Blank Procedural Blank Procedural Blank
Sample Type PB PB PB
Matrix SEDIMENT SEDIMENT SEDIMENT
Sample Size 20 g 20 g 20 g
Weight Basis DRY DRY DRY
Associated Blank NA NA NA
Field Date 10/16/02 10/15/02 10/17/02
Extract Date 10/16/02 10/15/02 10/17/02
Analysis Date 10/28/02 10/24/02 10/29/02
Date Received 10/16/02 10/15/02 10/17/02
Percent Solids 100 100 100
Dilution Factor 1 1 1
Percent Lipids NA NA NA
Min Reporting Limit 0.62 0.62 0.62
Units ug/Kg ug/Kg ug/Kg

Sterane-Triterpane Biomarkers
T4-C23Diterpane ND ND ND
S4-Diacholestane ND ND ND
S5-Diacholestane ND ND ND
T9-C29Tricyclictriterpane ND ND ND
T10-C29Tricyclictriterpane ND ND ND
T11-Trisnorhopane(TS) ND ND ND
T12-Trisnorhopane(TM) ND ND ND
S24-Methylcholestane ND ND ND
S25-Ethylcholestane ND ND ND
S28-Ethylcholestane ND ND ND
T15-Norhopane ND ND ND
T18-Oleanane ND ND ND
T19-Hopane ND ND ND
T21-Homohopane ND ND ND
T22-Homohopane ND ND ND

5B(H)-Cholane 87 71 84
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control BS-BSD

Field ID Procedural Blank Procedural Blank Procedural Blank
Lab ID DH-S-55PB F1 DH-S-61PB F1 DH-S-58PB PCA
Sample Type PB PB PB
Matrix SEDIMENT SEDIMENT SEDIMENT
Sample Size 20 g 20 g 20 g
Weight Basis DRY DRY DRY
Associated Blank NA NA DH-S-58PB PCA
Field Date 02/20/01 03/08/01 03/07/01
Extract Date 02/20/01 03/08/01 03/07/01
Analysis Date 03/27/01 03/20/01 03/20/01
Date Received 02/20/01 03/08/01 03/07/01
Percent Solids 100 100 100
Percent Lipids NA NA NA
Min Reporting Limit 1.2 0.62 0.62
Units ug/Kg ug/Kg ug/Kg

Sterane-Triterpane Biomarkers
T4-C23Diterpane ND ND ND
S4-Diacholestane ND ND ND
S5-Diacholestane ND ND ND
T9-C29Tricyclictriterpane ND ND ND
T10-C29Tricyclictriterpane ND ND ND
T11-Trisnorhopane(TS) ND ND ND
T12-Trisnorhopane(TM) ND ND ND
S24-Methylcholestane ND ND ND
S25-Ethylcholestane ND ND ND
S28-Ethylcholestane ND ND ND
T15-Norhopane ND ND ND
T18-Oleanane ND ND ND
T19-Hopane ND ND ND
T21-Homohopane ND ND ND
T22-Homohopane ND ND ND

5B(H)-Cholane 85 75 85

ND - Not Detected Page 1 of 1  



ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: BS-BSD - Surrogate Corrected

Field ID Procedural Blank Blank Spike Procedural Blank Blank Spike
Sample Type PB BS PB BS
Matrix SEDIMENT SEDIMENT SEDIMENT SEDIMENT
Sample Size 20 g 20 g 20 g 20 g
Weight Basis DRY DRY DRY DRY
Associated Blank NA EB-S-63PB NA DY-S-66PB
Field Date 02/21/03 02/21/03 10/16/02 10/16/02
Extract Date 02/21/03 02/21/03 10/16/02 10/16/02
Analysis Date 02/28/03 03/01/03 10/25/02 10/25/02
Date Received 02/21/03 02/21/03 10/16/02 10/16/02
Percent Solids 100 100 100 100
Dilution Factor 1 1 1 1
Percent Lipids NA NA NA NA
Min Reporting Limit 0.025 0.025 0.025 0.025
Units mg/Kg mg/Kg T %R Q mg/Kg mg/Kg

SHC/TPH
n-Nonane ND ND ND ND
n-Decane ND 0.71 1.25 57 0.0015 J 1.2
n-Undecane ND ND ND 0.0011 J
n-Dodecane ND ND 0.0016 J 0.002 JB
n-Tridecane ND ND ND 0.0012 J
Isoprenoid RRT 1380 ND ND ND ND
n-Tetradecane ND 0.003 J 0.002 J 0.0075 JB
Isoprenoid RRT 1470 ND ND ND 0.0014 J
n-Pentadecane ND 1 1.25 80 ND 1.9
n-Hexadecane ND 0.0013 J 0.016 J 0.015 JB
Isoprenoid RRT 1650 ND ND ND 0.0014 J
n-Heptadecane ND ND 0.00086 J 0.0022 JB
Pristane ND 1.1 1.25 88 ND 2.3
n-Octadecane ND 0.0011 J 0.0015 J 0.003 JB
Phytane ND 0.006 J ND 0.012 J
n-Nonadecane ND ND ND 0.0022 J
n-Eicosane ND 1.2 1.25 96 0.0012 J 2.4
n-Heneicosane ND 0.00086 J 0.0014 J 0.0039 JB
n-Docosane 0.0012 J 0.0015 JB 0.0021 J 0.0047 JB
n-Tricosane 0.0045 J 0.004 JB 0.005 J 0.0083 JB
n-Tetracosane 0.0034 J 0.0054 JB 0.0058 J 0.016 JB
n-Pentacosane 0.0068 J 1.3 1.25 103 0.0086 J 2.4
n-Hexacosane 0.0079 J 0.013 JB 0.0098 J 0.036 B
n-Heptacosane 0.011 J 0.011 JB 0.012 J 0.036 B
n-Octacosane 0.0085 J 0.011 JB 0.011 J 0.038 B
n-Nonacosane 0.0082 J 0.012 JB 0.011 J 0.041 B
n-Triacontane 0.0072 J 1.2 1.25 95 0.0081 J 2.3
n-Hentriacontane 0.0061 J 0.0072 JB 0.0076 J 0.029 B
n-Dotriacontane 0.0031 J 0.0095 JB 0.004 J 0.027
n-Tritriacontane 0.0034 J 0.004 JB 0.0027 J 0.012 JB
n-Tetratriacontane 0.0035 J 1.1 1.25 88 0.0012 J 2.3
n-Pentatriacontane 0.0013 J 0.0034 JB ND 0.0078 J
n-Hexatriacontane 0.002 J 1 1.25 80 ND 2.2
n-Heptatriacontane ND ND ND 0.0016 J
n-Octatriacontane ND ND ND 0.0036 J
n-Tetracontane ND ND ND 0.0025 J
TPH (RES) 0.4 J 9.6 0.35 J 17
TPH 0.4 J 9.6 0.35 J 17

%ortho-terphenyl NA NA NA NA
%5A-androstane 75 74 86 93
%d50-tetracosane 86 83 102 106
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: BS-BSD - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

SHC/TPH
n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
Isoprenoid RRT 1380
n-Tetradecane
Isoprenoid RRT 1470
n-Pentadecane
n-Hexadecane
Isoprenoid RRT 1650
n-Heptadecane
Pristane
n-Octadecane
Phytane
n-Nonadecane
n-Eicosane
n-Heneicosane
n-Docosane
n-Tricosane
n-Tetracosane
n-Pentacosane
n-Hexacosane
n-Heptacosane
n-Octacosane
n-Nonacosane
n-Triacontane
n-Hentriacontane
n-Dotriacontane
n-Tritriacontane
n-Tetratriacontane
n-Pentatriacontane
n-Hexatriacontane
n-Heptatriacontane
n-Octatriacontane
n-Tetracontane
TPH (RES)
TPH

%ortho-terphenyl
%5A-androstane
%d50-tetracosane

Procedural Blank Blank Spike Procedural Blank
PB BS PB

SEDIMENT SEDIMENT SEDIMENT
20 g 20 g 20 g

DRY DRY DRY
NA DZ-S-03PB NA

10/28/02 10/28/02 10/30/02
10/28/02 10/28/02 10/30/02
11/04/02 11/05/02 11/07/02
10/28/02 10/28/02 10/30/02

100 100 100
1 1 1

NA NA NA
0.025 0.025 0.025

T %R Q mg/Kg mg/Kg T %R Q mg/Kg

ND ND ND
2.5 48 0.0017 J 1.2 2.5 48 0.0013 J

0.0013 J 0.0014 JB 0.00083 J
0.0032 J 0.0041 JB 0.0019 J
0.0017 J 0.0016 JB 0.00092 J

ND ND ND
0.0037 J 0.0086 JB 0.0028 J

ND 0.0018 J ND
2.5 76 0.0011 J 1.7 2.5 68 0.00084 J

0.0035 J 0.021 J 0.0053 J
0.0012 J 0.0013 JB 0.001 J
0.0018 J ND 0.0011 J

2.5 92 ND 2 2.5 80 ND
0.0035 J 0.004 JB 0.0019 J

ND 0.0098 J ND
0.0019 J 0.0024 JB 0.0012 J

2.5 96 0.0037 J 2.3 2.5 92 0.005 J
0.0052 J 0.0025 JB 0.0081 J
0.007 J 0.0038 JB 0.0079 J
0.012 J 0.0087 JB 0.012 J
0.016 J 0.016 JB 0.015 J

2.5 96 0.023 J 2.3 2.5 91 0.02 J
0.026 0.03 B 0.023 J
0.031 0.026 B 0.028
0.028 0.025 B 0.026
0.027 0.027 B 0.025

2.5 92 0.021 J 2.3 2.5 91 0.019 J
0.018 J 0.017 JB 0.017 J
0.011 J 0.02 JB 0.01 J

0.0066 J 0.0075 JB 0.0062 J
2.5 92 0.0034 J 2.2 2.5 88 0.0029 J

0.0018 J 0.0064 JB 0.0016 J
2.5 88 0.00081 J 2.1 2.5 84 ND

ND 0.0011 J ND
ND 0.003 J ND
ND 0.0021 J ND

0.52 J 17 0.35 J
0.52 J 17 0.35 J

NA NA NA
82 83 80

108 96 108
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: BS-BSD - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

SHC/TPH
n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
Isoprenoid RRT 1380
n-Tetradecane
Isoprenoid RRT 1470
n-Pentadecane
n-Hexadecane
Isoprenoid RRT 1650
n-Heptadecane
Pristane
n-Octadecane
Phytane
n-Nonadecane
n-Eicosane
n-Heneicosane
n-Docosane
n-Tricosane
n-Tetracosane
n-Pentacosane
n-Hexacosane
n-Heptacosane
n-Octacosane
n-Nonacosane
n-Triacontane
n-Hentriacontane
n-Dotriacontane
n-Tritriacontane
n-Tetratriacontane
n-Pentatriacontane
n-Hexatriacontane
n-Heptatriacontane
n-Octatriacontane
n-Tetracontane
TPH (RES)
TPH

%ortho-terphenyl
%5A-androstane
%d50-tetracosane

Blank Spike Procedural Blank Blank Spike
BS PB BS

SEDIMENT SEDIMENT SEDIMENT
20 g 25 g 25 g

DRY DRY DRY
DZ-S-29PB NA DZ-S-65PB

10/30/02 11/20/02 11/20/02
10/30/02 11/20/02 11/20/02
11/07/02 11/26/02 11/26/02
10/30/02 11/20/02 11/20/02

100 100 100
1 1 1

NA NA NA
0.025 0.02 0.02

mg/Kg T %R Q mg/Kg mg/Kg T %R Q

ND ND ND
0.98 2.5 39 0.0026 J 1.1 2 55

ND 0.0013 J 0.001 JB
0.0017 JB 0.0033 J 0.0023 JB

0.00089 JB 0.0014 J 0.0012 JB
ND ND ND

0.0057 JB 0.0045 J 0.0068 JB
0.00093 J ND 0.0011 J

1.5 2.5 60 0.0012 J 1.6 2 80
0.0026 JB 0.0068 J 0.018 JB

ND ND 0.00088 J
0.0018 JB 0.0015 J ND

2 2.5 80 ND 1.9 2 95
0.0029 JB 0.0026 J 0.0031 JB
0.011 J ND 0.0098 J

0.0018 JB 0.0012 J 0.0018 JB
2.2 2.5 88 0.0023 J 2 2 100

0.0035 JB 0.0021 J 0.0064 JB
0.0049 JB 0.0045 J 0.0068 JB
0.0087 JB 0.012 J 0.011 JB
0.014 JB 0.019 J 0.02 B

2.2 2.5 87 0.031 2 2 98
0.022 JB 0.037 0.038 B
0.016 JB 0.045 0.038 B
0.015 JB 0.042 0.037 B
0.017 JB 0.039 0.039 B

2.2 2.5 87 0.031 2 2 98
0.01 JB 0.026 0.024 B

0.016 JB 0.016 J 0.023 B
0.005 JB 0.01 J 0.0098 JB

2.1 2.5 84 0.0054 J 1.9 2 95
0.0059 JB 0.0026 J 0.0071 JB

2 2.5 80 0.0012 J 1.8 2 90
0.0012 J 0.0007 J 0.0017 JB
0.003 J ND 0.0033 J
0.002 J ND 0.0024 J

15 1.3 15
15 1.3 15

NA NA NA
84 84 92

104 102 108
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: DUP - Surrogate Corrected

Field ID 02-L01-01-PHC-S
02-L01-01-PHC-S 

DUP 02-N10-01-PHC-S
02-N10-01-PHC-S 

DUP 02-N23-01-PHC-S
02-N23-01-PHC-S 

DUP 02-SAG-01-PHC-S
Sample Type N DUP N DUP N DUP N
Matrix SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
Sample Size 23.63 g 23.65 g 17.49 g 17.46 g 20.6 g 20.65 g 15.32 g
Weight Basis DRY DRY DRY DRY DRY DRY DRY
Associated Blank EB-S-63PB EB-S-63PB DY-S-66PB DY-S-66PB DZ-S-03PB DZ-S-03PB DZ-S-29PB
Field Date 07/31/02 07/31/02 08/02/02 08/02/02 08/05/02 08/05/02 08/14/02
Extract Date 02/21/03 02/21/03 10/16/02 10/16/02 10/28/02 10/28/02 10/30/02
Analysis Date 03/03/03 03/03/03 10/25/02 10/25/02 11/06/02 11/06/02 11/07/02
Date Received 08/15/02 08/15/02 08/15/02 08/15/02 08/15/02 08/15/02 08/23/02
Percent Solids 78.6 78.6 57.2 57.2 68.5 68.5 50.4
Dilution Factor 1 1 1 1 1 1 1
Percent Lipids NA NA NA NA NA NA NA
Min Reporting Limit 0.021 0.021 0.028 0.029 0.024 0.024 0.033
Units mg/Kg mg/Kg RPD Q mg/Kg mg/Kg RPD Q mg/Kg mg/Kg RPD Q mg/Kg

SHC/TPH
n-Nonane ND ND 0.007 J 0.0062 J 12 0.0043 J 0.0041 J 4.8 0.0034 J
n-Decane 0.0023 J 0.002 J 14 0.016 J 0.014 J 13 0.0094 J 0.011 J 16 0.0098 J
n-Undecane 0.0019 J 0.0022 J 15 0.022 J 0.019 J 15 0.012 J 0.014 J 15 0.017 J
n-Dodecane 0.0051 J 0.0036 J 34 0.03 0.025 J 18 0.02 J 0.022 J 9.5 0.03 J
n-Tridecane 0.005 J 0.0045 J 10 0.038 0.034 11 0.029 0.03 3.4 0.047
Isoprenoid RRT 1380 0.002 J 0.0015 J 28 0.012 J 0.01 J 18 0.0084 J 0.0086 J 2.4 0.014 J
n-Tetradecane 0.0052 J 0.005 J 3.9 0.045 0.043 4.5 0.035 0.034 2.9 0.06
Isoprenoid RRT 1470 0.0038 J 0.0033 J 14 0.029 0.026 J 11 0.02 J 0.02 J 0 0.039
n-Pentadecane 0.0076 J 0.0069 J 9.6 0.062 0.059 5 0.049 0.048 2.1 0.13
n-Hexadecane 0.01 J 0.0098 J 2 0.059 B 0.055 B 7 0.047 0.047 0 0.1
Isoprenoid RRT 1650 0.0038 J 0.0027 J 34 0.028 0.025 J 11 0.023 J 0.021 J 9.1 0.029 J
n-Heptadecane 0.015 J 0.014 J 6.9 0.096 0.091 5.3 0.068 0.065 4.5 0.22
Pristane 0.0086 J 0.0078 J 9.8 0.069 0.064 7.5 0.056 0.056 0 0.081
n-Octadecane 0.012 J 0.011 J 8.7 0.068 0.063 7.6 0.051 0.053 3.8 0.086
Phytane 0.0055 J 0.004 J 32 0.028 0.026 J 7.4 0.028 0.026 7.4 0.027 J
n-Nonadecane 0.015 J 0.013 J 14 0.11 0.11 0 0.083 0.081 2.4 0.16
n-Eicosane 0.016 J 0.014 J 13 0.1 0.096 4.1 0.081 0.076 6.4 0.14
n-Heneicosane 0.022 0.02 J 9.5 0.19 0.18 5.4 0.14 0.15 6.9 0.29
n-Docosane 0.019 J 0.018 J 5.4 0.15 0.14 6.9 0.11 0.12 8.7 0.22
n-Tricosane 0.039 0.039 0 0.39 0.37 5.3 0.25 0.26 3.9 0.58
n-Tetracosane 0.022 0.02 J 9.5 0.14 0.14 0 0.11 0.11 0 0.19
n-Pentacosane 0.046 0.047 2.2 0.39 0.38 2.6 0.29 0.29 0 0.67
n-Hexacosane 0.024 B 0.022 B 8.7 0.11 0.13 17 0.094 B 0.096 B 2.1 0.15
n-Heptacosane 0.066 0.067 1.5 0.53 0.53 0 0.44 0.44 0 0.96
n-Octacosane 0.022 B 0.02 JB 9.5 0.091 0.11 19 0.084 B 0.086 B 2.4 0.12 B
n-Nonacosane 0.054 0.057 5.4 0.41 0.41 0 0.42 0.41 2.4 0.7
n-Triacontane 0.015 JB 0.012 JB 22 0.28 0.31 10 0.05 B 0.054 B 7.7 0.24
n-Hentriacontane 0.045 0.041 9.3 0.35 0.35 0 0.36 0.35 2.8 0.59
n-Dotriacontane 0.011 JB 0.0097 JB 12 0.027 J 0.036 28 0.03 B 0.031 B 3.3 0.045 B
n-Tritriacontane 0.016 JB 0.012 JB 28 0.1 0.1 0 0.11 0.11 0 0.18
n-Tetratriacontane 0.0051 JB 0.003 JB 52 & 0.012 J 0.014 J 15 0.011 JB 0.012 JB 8.7 0.018 J
n-Pentatriacontane 0.0053 JB 0.003 JB 55 & 0.02 J 0.02 J 0 0.021 J 0.021 J 0 0.051
n-Hexatriacontane 0.0031 JB ND 0.005 J 0.0048 J 4.1 0.0048 J 0.0049 J 2.1 0.008 J
n-Heptatriacontane 0.0026 J ND 0.0049 J 0.0047 J 4.2 0.0056 J 0.0056 J 0 0.0086 J
n-Octatriacontane 0.0024 J ND 0.0035 J 0.0035 J 0 0.0042 J 0.004 J 4.9 0.0068 J
n-Tetracontane ND ND 0.0027 J 0.0023 J 16 0.0026 J 0.0029 J 11 0.0046 J
TPH (RES) 1 B 0.96 B 4.1 6.1 5.9 3.3 5.1 4.9 4 9.5
TPH 2.9 4.7 47 & 11 9.8 12 9.6 8.9 7.6 18

%ortho-terphenyl NA NA NA NA NA NA NA
%5A-androstane 76 79 93 96 95 94 97
%d50-tetracosane 79 81 96 99 105 106 103
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: DUP - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

SHC/TPH
n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
Isoprenoid RRT 1380
n-Tetradecane
Isoprenoid RRT 1470
n-Pentadecane
n-Hexadecane
Isoprenoid RRT 1650
n-Heptadecane
Pristane
n-Octadecane
Phytane
n-Nonadecane
n-Eicosane
n-Heneicosane
n-Docosane
n-Tricosane
n-Tetracosane
n-Pentacosane
n-Hexacosane
n-Heptacosane
n-Octacosane
n-Nonacosane
n-Triacontane
n-Hentriacontane
n-Dotriacontane
n-Tritriacontane
n-Tetratriacontane
n-Pentatriacontane
n-Hexatriacontane
n-Heptatriacontane
n-Octatriacontane
n-Tetracontane
TPH (RES)
TPH

%ortho-terphenyl
%5A-androstane
%d50-tetracosane

02-SAG-01-PHC-S
DUP 02-L09-01-PHC-S

02-L09-01-PHC-S 
DUP

DUP N DUP
SEDIMENT SEDIMENT SEDIMENT

15.33 g 23.63 g 23.63 g
DRY DRY DRY

DZ-S-29PB DZ-S-65PB DZ-S-65PB
08/14/02 07/30/02 07/30/02
10/30/02 11/20/02 11/20/02
11/07/02 11/26/02 11/27/02
08/23/02 08/15/02 08/15/02

50.4 78.7 78.7
1 1 1

NA NA NA
0.033 0.021 0.021

mg/Kg RPD Q mg/Kg mg/Kg RPD Q

0.0035 J 2.9 0.0012 J 0.0014 J 15
0.0083 J 16 0.0036 JB 0.0036 JB 0
0.017 J 0 0.0032 JB 0.0038 JB 17
0.029 J 3.4 0.0049 JB 0.0062 JB 23
0.046 2.2 0.006 JB 0.0069 JB 14
0.014 J 0 0.0022 J 0.0024 J 8.7
0.059 1.7 0.0086 JB 0.0091 JB 5.6
0.039 0 0.0056 J 0.0057 J 1.8
0.13 0 0.011 J 0.011 J 0

0.083 18 0.032 B 0.023 B 33
0.03 J 3.4 0.0065 J 0.0068 J 4.5
0.21 4.6 0.016 J 0.016 J 0

0.086 6 0.014 J 0.012 J 15
0.083 3.6 0.013 J 0.013 J 0
0.026 J 3.8 0.0055 J 0.005 J 9.5
0.16 0 0.019 J 0.02 J 5.1
0.14 0 0.03 0.042 33
0.29 0 0.03 0.053 55 &
0.21 4.6 0.026 0.042 47 &
0.61 5 0.055 B 0.064 15
0.21 10 0.032 B 0.044 B 32
0.87 26 0.072 B 0.085 B 16
0.19 24 0.044 B 0.058 B 27
1.2 22 0.1 B 0.12 B 18

0.15 22 0.048 B 0.064 B 28
0.78 11 0.083 B 0.1 B 18
0.25 4.1 0.055 B 0.066 B 18
0.63 6.6 0.066 B 0.076 B 14

0.053 16 0.017 JB 0.026 B 42 &
0.19 5.4 0.019 JB 0.024 B 23

0.019 J 5.4 0.0054 JB 0.007 JB 26
0.053 3.8 0.0047 JB 0.0055 JB 16

0.0086 J 7.2 0.0018 JB 0.0018 JB 0
0.0086 J 0 0.0013 JB 0.0012 JB 8
0.0061 J 11 ND ND
0.005 J 8.3 ND ND

10 5.1 1.5 B 1.6 B 6.4
18 0 2 B 2 B 0

NA NA NA
100 75 71
109 80 76
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: ORS - Surrogate Corrected

Field ID
Oil Reference

Standard
Oil Reference

Standard
Oil Reference

Standard
Oil Reference

Standard
Oil Reference

Standard
Sample Type ORS ORS ORS ORS ORS
Matrix OIL OIL OIL OIL OIL
Sample Size 5.02 mg 5.02 mg 5.02 mg 5.02 mg 5.02 mg
Weight Basis OIL WET OIL OIL OIL
Associated Blank NA NA NA NA NA
Field Date 05/16/02 05/16/02 05/16/02 05/16/02 05/16/02
Extract Date 05/16/02 05/16/02 05/16/02 05/16/02 05/16/02
Analysis Date 02/26/03 03/03/03 10/24/02 10/24/02 11/04/02
Date Received 05/16/02 05/16/02 05/16/02 05/16/02 05/16/02
Percent Solids NA NA NA NA NA
Dilution Factor 1 1 1 1 1
Percent Lipids NA NA NA NA NA
Min Reporting Limit 0.199 0.199 0.199 0.199 0.199
Units ug/mg T %D Q ug/mg T %D Q ug/mg T %D Q ug/mg T %D Q ug/mg T %D Q

SHC/TPH
n-Nonane 5.62 4.8 17.1 5.18 4.8 7.92 5.23 4.8 8.96 5.18 4.8 7.92 5.14 4.8 7.08
n-Decane 4.51 4.2 7.38 4.37 4.2 4.05 4.41 4.2 5 4.26 4.2 1.43 4.32 4.2 2.86
n-Undecane 4.77 4.3 10.9 4.66 4.3 8.37 4.24 4.3 -1.4 4.3 4.3 0 4.18 4.3 -2.79
n-Dodecane 4.27 4 6.75 4.07 4 1.75 4.13 4 3.25 4.14 4 3.5 4.14 4 3.5
n-Tridecane 4.31 4 7.75 3.9 4 -2.5 3.64 4 -9 3.79 4 -5.25 3.66 4 -8.5
Isoprenoid RRT 1380 1.04 1 4 1.1 1 10 1.3 1 30 1.3 1 30 1.26 1 26
n-Tetradecane 4.78 4.2 13.8 4.78 4.2 13.8 4.69 4.2 11.7 4.6 4.2 9.52 4.35 4.2 3.57
Isoprenoid RRT 1470 1.58 1.4 12.8 1.47 1.4 5 1.53 1.4 9.28 1.52 1.4 8.57 1.46 1.4 4.28
n-Pentadecane 4.14 3.7 11.9 4.09 3.7 10.5 3.53 3.7 -4.59 3.54 3.7 -4.32 3.61 3.7 -2.43
n-Hexadecane 3.52 3.2 10 3.24 3.2 1.25 3.38 3.2 5.62 3.39 3.2 5.94 3.35 3.2 4.69
Isoprenoid RRT 1650 1.6 1.5 6.67 1.39 1.5 -7.33 1.5 1.5 0 1.68 1.5 12 1.47 1.5 -2
n-Heptadecane 3.48 3.2 8.75 3.5 3.2 9.37 3 3.2 -6.25 2.86 3.2 -10.6 2.76 3.2 -13.8
Pristane 2.14 2.2 -2.73 2.26 2.2 2.73 2.33 2.2 5.91 2.05 2.2 -6.82 2.03 2.2 -7.73
n-Octadecane 2.8 2.9 -3.45 2.83 2.9 -2.41 2.43 2.9 -16.2 2.76 2.9 -4.83 2.47 2.9 -14.8
Phytane 1.51 1.6 -5.62 1.55 1.6 -3.12 1.41 1.6 -11.9 1.36 1.6 -15 1.43 1.6 -10.6
n-Nonadecane 2.46 2.6 -5.38 2.41 2.6 -7.31 2.28 2.6 -12.3 2.43 2.6 -6.54 2.37 2.6 -8.85
n-Eicosane 2.56 2.7 -5.18 2.54 2.7 -5.92 2.37 2.7 -12.2 2.59 2.7 -4.07 2.42 2.7 -10.4
n-Heneicosane 2.31 2.4 -3.75 2.24 2.4 -6.67 2.21 2.4 -7.92 2.22 2.4 -7.5 2.36 2.4 -1.67
n-Docosane 2.24 2.2 1.82 2.19 2.2 -0.454 2.33 2.2 5.91 2.2 2.2 0 2.33 2.2 5.91
n-Tricosane 2.15 2 7.5 2.09 2 4.5 2.05 2 2.5 2.05 2 2.5 2.07 2 3.5
n-Tetracosane 1.96 2 -2 1.9 2 -5 1.88 2 -6 1.89 2 -5.5 1.92 2 -4
n-Pentacosane 1.69 1.7 -0.588 1.66 1.7 -2.35 1.73 1.7 1.76 1.62 1.7 -4.7 1.74 1.7 2.35
n-Hexacosane 1.51 1.5 0.667 1.47 1.5 -2 1.53 1.5 2 1.46 1.5 -2.67 1.55 1.5 3.33
n-Heptacosane 1.25 1.2 4.17 1.22 1.2 1.67 1.1 1.2 -8.33 1.09 1.2 -9.17 1.08 1.2 -10
n-Octacosane 0.967 0.9 9.89 0.918 0.9 4.32 0.94 0.9 6.82 0.922 0.9 4.77 0.924 0.9 5
n-Nonacosane 0.842 0.8 3.95 0.834 0.8 2.96 0.732 0.8 -9.63 0.758 0.8 -6.42 0.728 0.8 -10.1
n-Triacontane 0.663 0.7 2 0.66 0.7 1.54 0.641 0.7 -1.38 0.671 0.7 3.23 0.672 0.7 3.38
n-Hentriacontane 0.589 0.6 1.55 0.569 0.6 -1.9 0.58 0.6 0 0.748 0.6 29 0.591 0.6 1.9
n-Dotriacontane 0.448 0.4 1.82 0.448 0.4 1.82 0.408 0.4 -7.27 0.427 0.4 -2.95 0.422 0.4 -4.09
n-Tritriacontane 0.368 0.4 -8 0.36 0.4 -10 0.383 0.4 -4.25 0.375 0.4 -6.25 0.35 0.4 -12.5
n-Tetratriacontane 0.369 0.4 5.43 0.374 0.4 6.86 0.342 0.4 -2.28 0.365 0.4 4.28 0.34 0.4 -2.86
n-Pentatriacontane 0.35 0.4 0 0.327 0.4 -6.57 0.441 0.4 26 0.377 0.4 7.71 0.418 0.4 19.4
n-Hexatriacontane 0.198 J 0.2 -13.9 0.216 0.2 -6.09 0.233 0.2 1.3 0.28 0.2 21.7 0.235 0.2 2.17
n-Heptatriacontane 0.23 0.2 0 0.257 0.2 11.7 0.234 0.2 1.74 0.24 0.2 4.35 0.23 0.2 0
n-Octatriacontane 0.225 0.2 2.27 0.215 0.2 -2.27 0.23 0.2 4.54 0.226 0.2 2.73 0.219 0.2 -0.454
n-Tetracontane 0.18 J 0.2 -5.26 0.187 J 0.2 -1.58 0.177 J 0.2 -6.84 0.18 J 0.2 -5.26 0.161 J 0.2 -15.3
TPH (RES) 198 220 -10 195 220 -11.4 184 220 -16.4 171 220 -22.3 183 220 -16.8
TPH 661 660 0.152 634 660 -3.94 632 660 -4.24 628 660 -4.85 621 660 -5.91

%ortho-terphenyl 104 105 97 97 100
%5A-androstane 104 105 96 98 98
%d50-tetracosane 102 104 101 102 103
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: ORS - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

SHC/TPH
n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
Isoprenoid RRT 1380
n-Tetradecane
Isoprenoid RRT 1470
n-Pentadecane
n-Hexadecane
Isoprenoid RRT 1650
n-Heptadecane
Pristane
n-Octadecane
Phytane
n-Nonadecane
n-Eicosane
n-Heneicosane
n-Docosane
n-Tricosane
n-Tetracosane
n-Pentacosane
n-Hexacosane
n-Heptacosane
n-Octacosane
n-Nonacosane
n-Triacontane
n-Hentriacontane
n-Dotriacontane
n-Tritriacontane
n-Tetratriacontane
n-Pentatriacontane
n-Hexatriacontane
n-Heptatriacontane
n-Octatriacontane
n-Tetracontane
TPH (RES)
TPH

%ortho-terphenyl
%5A-androstane
%d50-tetracosane

Oil Reference
Standard

Oil Reference
Standard

Oil Reference
Standard

Oil Reference
Standard

Oil Reference
Standard

ORS ORS ORS ORS ORS
OIL OIL OIL OIL OIL

5.02 mg 5.02 mg 5.02 mg 5.02 mg 5.02 mg
OIL OIL OIL OIL OIL
NA NA NA NA NA

05/16/02 05/16/02 05/16/02 05/16/02 05/16/02
05/16/02 05/16/02 05/16/02 05/16/02 05/16/02
11/04/02 11/06/02 11/06/02 11/25/02 11/25/02
05/16/02 05/16/02 05/16/02 05/16/02 05/16/02

NA NA NA NA NA
1 1 1 1 1

NA NA NA NA NA
0.199 0.199 0.199 0.199 0.199

ug/mg T %D Q ug/mg T %D Q ug/mg T %D Q ug/mg T %D Q ug/mg T %D Q

5.24 4.8 9.17 5.08 4.8 5.83 5.12 4.8 6.67 5.11 4.8 6.46 5.29 4.8 10.2
4.31 4.2 2.62 4.34 4.2 3.33 4.38 4.2 4.28 4.27 4.2 1.67 4.35 4.2 3.57
4.31 4.3 0.232 4.15 4.3 -3.49 4.23 4.3 -1.63 4.19 4.3 -2.56 4.32 4.3 0.47
4.23 4 5.75 4.14 4 3.5 4.16 4 4 4.16 4 4 4.24 4 6
3.89 4 -2.75 3.64 4 -9 3.8 4 -5 3.8 4 -5 3.8 4 -5
1.27 1 27 1.25 1 25 1.26 1 26 1.19 1 19 1.34 1 34
4.58 4.2 9.05 4.62 4.2 10 4.51 4.2 7.38 4.36 4.2 3.81 4.58 4.2 9.05
1.47 1.4 5 1.35 1.4 -3.57 1.45 1.4 3.57 1.5 1.4 7.14 1.49 1.4 6.43
3.48 3.7 -5.94 3.6 3.7 -2.7 3.52 3.7 -4.86 3.62 3.7 -2.16 3.53 3.7 -4.59
3.42 3.2 6.87 3.34 3.2 4.37 3.46 3.2 8.12 3.35 3.2 4.69 3.5 3.2 9.37
1.66 1.5 10.7 1.48 1.5 -1.33 1.65 1.5 10 1.53 1.5 2 1.71 1.5 14
2.92 3.2 -8.75 2.79 3.2 -12.8 2.85 3.2 -10.9 2.72 3.2 -15 2.76 3.2 -13.8
2.09 2.2 -5 2.29 2.2 4.09 1.98 2.2 -10 1.99 2.2 -9.54 2.01 2.2 -8.64
2.61 2.9 -10 2.43 2.9 -16.2 2.56 2.9 -11.7 2.41 2.9 -16.9 2.36 2.9 -18.6
1.37 1.6 -14.4 1.43 1.6 -10.6 1.33 1.6 -16.9 1.45 1.6 -9.38 1.22 1.6 -23.8
2.4 2.6 -7.69 2.31 2.6 -11.2 2.39 2.6 -8.08 2.24 2.6 -13.8 2.44 2.6 -6.15

2.35 2.7 -13 2.39 2.7 -11.5 2.51 2.7 -7.04 2.34 2.7 -13.3 2.39 2.7 -11.5
2.2 2.4 -8.33 2.24 2.4 -6.67 2.22 2.4 -7.5 2.26 2.4 -5.83 2.23 2.4 -7.08

2.22 2.2 0.909 2.31 2.2 5 2.2 2.2 0 2.31 2.2 5 2.28 2.2 3.64
2.02 2 1 2.1 2 5 2.02 2 1 2.04 2 2 2.09 2 4.5
1.84 2 -8 1.89 2 -5.5 1.88 2 -6 1.89 2 -5.5 1.92 2 -4
1.63 1.7 -4.12 1.75 1.7 2.94 1.62 1.7 -4.7 1.76 1.7 3.53 1.64 1.7 -3.53
1.45 1.5 -3.33 1.54 1.5 2.67 1.46 1.5 -2.67 1.53 1.5 2 1.48 1.5 -1.33
1.08 1.2 -10 1.08 1.2 -10 1.08 1.2 -10 1.09 1.2 -9.17 1.14 1.2 -5

0.901 0.9 2.39 0.934 0.9 6.14 0.893 0.9 1.48 0.938 0.9 6.59 0.936 0.9 6.36
0.773 0.8 -4.57 0.716 0.8 -11.6 0.773 0.8 -4.57 0.746 0.8 -7.9 0.781 0.8 -3.58
0.662 0.7 1.85 0.64 0.7 -1.54 0.685 0.7 5.38 0.641 0.7 -1.38 0.675 0.7 3.85
0.76 0.6 31 0.581 0.6 0.172 0.747 0.6 28.8 0.602 0.6 3.79 0.753 0.6 29.8

0.429 0.4 -2.5 0.417 0.4 -5.23 0.415 0.4 -5.68 0.412 0.4 -6.36 0.418 0.4 -5
0.38 0.4 -5 0.394 0.4 -1.5 0.348 0.4 -13 0.371 0.4 -7.25 0.358 0.4 -10.5

0.318 0.4 -9.14 0.377 0.4 7.71 0.35 0.4 0 0.353 0.4 0.86 0.384 0.4 9.71
0.398 0.4 13.7 0.44 0.4 25.7 0.392 0.4 12 0.47 0.4 34.3 0.415 0.4 18.6
0.285 0.2 23.9 0.225 0.2 -2.17 0.27 0.2 17.4 0.233 0.2 1.3 0.285 0.2 23.9
0.229 0.2 -0.435 0.23 0.2 0 0.229 0.2 -0.435 0.257 0.2 11.7 0.244 0.2 6.09
0.216 0.2 -1.82 0.218 0.2 -0.909 0.225 0.2 2.27 0.235 0.2 6.82 0.246 0.2 11.8
0.195 J 0.2 2.63 0.15 J 0.2 -21 0.192 J 0.2 1.05 0.192 J 0.2 1.05 0.193 J 0.2 1.58

172 220 -21.8 182 220 -17.3 171 220 -22.3 185 220 -15.9 173 220 -21.4
632 660 -4.24 538 660 -18.5 621 660 -5.91 634 660 -3.94 633 660 -4.09

95 99 96 98 97
99 97 95 96 102

101 103 101 102 101
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ICF Consulting
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Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: ORS - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

SHC/TPH
n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
Isoprenoid RRT 1380
n-Tetradecane
Isoprenoid RRT 1470
n-Pentadecane
n-Hexadecane
Isoprenoid RRT 1650
n-Heptadecane
Pristane
n-Octadecane
Phytane
n-Nonadecane
n-Eicosane
n-Heneicosane
n-Docosane
n-Tricosane
n-Tetracosane
n-Pentacosane
n-Hexacosane
n-Heptacosane
n-Octacosane
n-Nonacosane
n-Triacontane
n-Hentriacontane
n-Dotriacontane
n-Tritriacontane
n-Tetratriacontane
n-Pentatriacontane
n-Hexatriacontane
n-Heptatriacontane
n-Octatriacontane
n-Tetracontane
TPH (RES)
TPH

%ortho-terphenyl
%5A-androstane
%d50-tetracosane

Oil Reference
Standard

ORS
OIL

5.02 mg
OIL
NA

05/16/02
05/16/02
12/10/02
05/16/02

NA
1

NA
0.199

ug/mg T %D Q

5.19 4.8 8.12
4.23 4.2 0.71
4.2 4.3 -2.32
4.1 4 2.5
3.6 4 -10

1.26 1 26
4.5 4.2 7.14

1.42 1.4 1.43
3.5 3.7 -5.4

3.39 3.2 5.94
1.5 1.5 0

3 3.2 -6.25
2.24 2.2 1.82
2.47 2.9 -14.8
1.41 1.6 -11.9
2.28 2.6 -12.3
2.25 2.7 -16.7
2.22 2.4 -7.5
2.29 2.2 4.09
2.07 2 3.5
1.94 2 -3
1.79 1.7 5.29
1.52 1.5 1.33
1.12 1.2 -6.67
0.94 0.9 6.82

0.774 0.8 -4.44
0.675 0.7 3.85
0.59 0.6 1.72

0.426 0.4 -3.18
0.392 0.4 -2
0.359 0.4 2.57
0.406 0.4 16
0.238 0.2 3.48
0.228 0.2 -0.87
0.217 0.2 -1.36
0.178 J 0.2 -6.32

204 220 -7.27
630 660 -4.54

98
98

102
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: ORS - Surrogate Corrected

Field ID
Oil Reference 

Standard
Oil Reference 

Standard
Oil Reference 

Standard
Sample Type ORS ORS ORS
Matrix OIL OIL OIL
Sample Size 5.02 mg 5.02 mg 5.02 mg
Weight Basis OIL WET OIL
Associated Blank NA NA NA
Field Date 05/16/02 05/16/02 05/16/02
Extract Date 05/16/02 05/16/02 05/16/02
Analysis Date 02/26/03 03/03/03 10/24/02
Date Received 05/16/02 05/16/02 05/16/02
Percent Solids NA NA NA
Dilution Factor 1 1 1
Percent Lipids NA NA NA
Min Reporting Limit 0.199 0.199 0.199
Units ug/mg T %D Q ug/mg T %D Q ug/mg T %D Q

SHC/TPH
n-Nonane 5.62 4.8 17.1 5.18 4.8 7.92 5.23 4.8 8.96
n-Decane 4.51 4.2 7.38 4.37 4.2 4.05 4.41 4.2 5
n-Undecane 4.77 4.3 10.9 4.66 4.3 8.37 4.24 4.3 -1.4
n-Dodecane 4.27 4 6.75 4.07 4 1.75 4.13 4 3.25
n-Tridecane 4.31 4 7.75 3.9 4 -2.5 3.64 4 -9
Isoprenoid RRT 1380 1.04 1 4 1.1 1 10 1.3 1 30
n-Tetradecane 4.78 4.2 13.8 4.78 4.2 13.8 4.69 4.2 11.7
Isoprenoid RRT 1470 1.58 1.4 12.8 1.47 1.4 5 1.53 1.4 9.28
n-Pentadecane 4.14 3.7 11.9 4.09 3.7 10.5 3.53 3.7 -4.59
n-Hexadecane 3.52 3.2 10 3.24 3.2 1.25 3.38 3.2 5.62
Isoprenoid RRT 1650 1.6 1.5 6.67 1.39 1.5 -7.33 1.5 1.5 0
n-Heptadecane 3.48 3.2 8.75 3.5 3.2 9.37 3 3.2 -6.25
Pristane 2.14 2.2 -2.73 2.26 2.2 2.73 2.33 2.2 5.91
n-Octadecane 2.8 2.9 -3.45 2.83 2.9 -2.41 2.43 2.9 -16.2
Phytane 1.51 1.6 -5.62 1.55 1.6 -3.12 1.41 1.6 -11.9
n-Nonadecane 2.46 2.6 -5.38 2.41 2.6 -7.31 2.28 2.6 -12.3
n-Eicosane 2.56 2.7 -5.18 2.54 2.7 -5.92 2.37 2.7 -12.2
n-Heneicosane 2.31 2.4 -3.75 2.24 2.4 -6.67 2.21 2.4 -7.92
n-Docosane 2.24 2.2 1.82 2.19 2.2 -0.454 2.33 2.2 5.91
n-Tricosane 2.15 2 7.5 2.09 2 4.5 2.05 2 2.5
n-Tetracosane 1.96 2 -2 1.9 2 -5 1.88 2 -6
n-Pentacosane 1.69 1.7 -0.588 1.66 1.7 -2.35 1.73 1.7 1.76
n-Hexacosane 1.51 1.5 0.667 1.47 1.5 -2 1.53 1.5 2
n-Heptacosane 1.25 1.2 4.17 1.22 1.2 1.67 1.1 1.2 -8.33
n-Octacosane 0.967 0.88 9.89 0.918 0.88 4.32 0.94 0.88 6.82
n-Nonacosane 0.842 0.81 3.95 0.834 0.81 2.96 0.732 0.81 -9.63
n-Triacontane 0.663 0.65 2 0.66 0.65 1.54 0.641 0.65 -1.38
n-Hentriacontane 0.589 0.58 1.55 0.569 0.58 -1.9 0.58 0.58 0
n-Dotriacontane 0.448 0.44 1.82 0.448 0.44 1.82 0.408 0.44 -7.27
n-Tritriacontane 0.368 0.4 -8 0.36 0.4 -10 0.383 0.4 -4.25
n-Tetratriacontane 0.369 0.35 5.43 0.374 0.35 6.86 0.342 0.35 -2.28
n-Pentatriacontane 0.35 0.35 0 0.327 0.35 -6.57 0.441 0.35 26
n-Hexatriacontane 0.198 J 0.23 -13.9 0.216 0.23 -6.09 0.233 0.23 1.3
n-Heptatriacontane 0.23 0.23 0 0.257 0.23 11.7 0.234 0.23 1.74
n-Octatriacontane 0.225 0.22 2.27 0.215 0.22 -2.27 0.23 0.22 4.54
n-Tetracontane 0.18 J 0.19 -5.26 0.187 J 0.19 -1.58 0.177 J 0.19 -6.84
TPH (RES) 198 220 -10 195 220 -11.4 184 220 -16.4
TPH 661 660 0.152 634 660 -3.94 632 660 -4.24

%ortho-terphenyl 104 105 97
%5A-androstane 104 105 96
%d50-tetracosane 102 104 101
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: ORS - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

SHC/TPH
n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
Isoprenoid RRT 1380
n-Tetradecane
Isoprenoid RRT 1470
n-Pentadecane
n-Hexadecane
Isoprenoid RRT 1650
n-Heptadecane
Pristane
n-Octadecane
Phytane
n-Nonadecane
n-Eicosane
n-Heneicosane
n-Docosane
n-Tricosane
n-Tetracosane
n-Pentacosane
n-Hexacosane
n-Heptacosane
n-Octacosane
n-Nonacosane
n-Triacontane
n-Hentriacontane
n-Dotriacontane
n-Tritriacontane
n-Tetratriacontane
n-Pentatriacontane
n-Hexatriacontane
n-Heptatriacontane
n-Octatriacontane
n-Tetracontane
TPH (RES)
TPH

%ortho-terphenyl
%5A-androstane
%d50-tetracosane

Oil Reference 
Standard

Oil Reference 
Standard

Oil Reference 
Standard

ORS ORS ORS
OIL OIL OIL
5.02 mg 5.02 mg 5.02 mg
OIL OIL OIL
NA NA NA

05/16/02 05/16/02 05/16/02
05/16/02 05/16/02 05/16/02
10/24/02 11/04/02 11/04/02
05/16/02 05/16/02 05/16/02

NA NA NA
1 1 1

NA NA NA
0.199 0.199 0.199

ug/mg T %D Q ug/mg T %D Q ug/mg T %D Q

5.18 4.8 7.92 5.14 4.8 7.08 5.24 4.8 9.17
4.26 4.2 1.43 4.32 4.2 2.86 4.31 4.2 2.62
4.3 4.3 0 4.18 4.3 -2.79 4.31 4.3 0.232

4.14 4 3.5 4.14 4 3.5 4.23 4 5.75
3.79 4 -5.25 3.66 4 -8.5 3.89 4 -2.75
1.3 1 30 1.26 1 26 1.27 1 27
4.6 4.2 9.52 4.35 4.2 3.57 4.58 4.2 9.05

1.52 1.4 8.57 1.46 1.4 4.28 1.47 1.4 5
3.54 3.7 -4.32 3.61 3.7 -2.43 3.48 3.7 -5.94
3.39 3.2 5.94 3.35 3.2 4.69 3.42 3.2 6.87
1.68 1.5 12 1.47 1.5 -2 1.66 1.5 10.7
2.86 3.2 -10.6 2.76 3.2 -13.8 2.92 3.2 -8.75
2.05 2.2 -6.82 2.03 2.2 -7.73 2.09 2.2 -5
2.76 2.9 -4.83 2.47 2.9 -14.8 2.61 2.9 -10
1.36 1.6 -15 1.43 1.6 -10.6 1.37 1.6 -14.4
2.43 2.6 -6.54 2.37 2.6 -8.85 2.4 2.6 -7.69
2.59 2.7 -4.07 2.42 2.7 -10.4 2.35 2.7 -13
2.22 2.4 -7.5 2.36 2.4 -1.67 2.2 2.4 -8.33
2.2 2.2 0 2.33 2.2 5.91 2.22 2.2 0.909

2.05 2 2.5 2.07 2 3.5 2.02 2 1
1.89 2 -5.5 1.92 2 -4 1.84 2 -8
1.62 1.7 -4.7 1.74 1.7 2.35 1.63 1.7 -4.12
1.46 1.5 -2.67 1.55 1.5 3.33 1.45 1.5 -3.33
1.09 1.2 -9.17 1.08 1.2 -10 1.08 1.2 -10

0.922 0.88 4.77 0.924 0.88 5 0.901 0.88 2.39
0.758 0.81 -6.42 0.728 0.81 -10.1 0.773 0.81 -4.57
0.671 0.65 3.23 0.672 0.65 3.38 0.662 0.65 1.85
0.748 0.58 29 0.591 0.58 1.9 0.76 0.58 31
0.427 0.44 -2.95 0.422 0.44 -4.09 0.429 0.44 -2.5
0.375 0.4 -6.25 0.35 0.4 -12.5 0.38 0.4 -5
0.365 0.35 4.28 0.34 0.35 -2.86 0.318 0.35 -9.14
0.377 0.35 7.71 0.418 0.35 19.4 0.398 0.35 13.7
0.28 0.23 21.7 0.235 0.23 2.17 0.285 0.23 23.9
0.24 0.23 4.35 0.23 0.23 0 0.229 0.23 -0.435

0.226 0.22 2.73 0.219 0.22 -0.454 0.216 0.22 -1.82
0.18 J 0.19 -5.26 0.161 J 0.19 -15.3 0.195 J 0.19 2.63
171 220 -22.3 183 220 -16.8 172 220 -21.8
628 660 -4.85 621 660 -5.91 632 660 -4.24

97 100 95
98 98 99

102 103 101
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: ORS - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

SHC/TPH
n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
Isoprenoid RRT 1380
n-Tetradecane
Isoprenoid RRT 1470
n-Pentadecane
n-Hexadecane
Isoprenoid RRT 1650
n-Heptadecane
Pristane
n-Octadecane
Phytane
n-Nonadecane
n-Eicosane
n-Heneicosane
n-Docosane
n-Tricosane
n-Tetracosane
n-Pentacosane
n-Hexacosane
n-Heptacosane
n-Octacosane
n-Nonacosane
n-Triacontane
n-Hentriacontane
n-Dotriacontane
n-Tritriacontane
n-Tetratriacontane
n-Pentatriacontane
n-Hexatriacontane
n-Heptatriacontane
n-Octatriacontane
n-Tetracontane
TPH (RES)
TPH

%ortho-terphenyl
%5A-androstane
%d50-tetracosane

Oil Reference 
Standard

Oil Reference 
Standard

Oil Reference 
Standard

ORS ORS ORS
OIL OIL OIL
5.02 mg 5.02 mg 5.02 mg
OIL OIL OIL
NA NA NA

05/16/02 05/16/02 05/16/02
05/16/02 05/16/02 05/16/02
11/06/02 11/06/02 11/25/02
05/16/02 05/16/02 05/16/02

NA NA NA
1 1 1

NA NA NA
0.199 0.199 0.199

ug/mg T %D Q ug/mg T %D Q ug/mg T %D Q

5.08 4.8 5.83 5.12 4.8 6.67 5.11 4.8 6.46
4.34 4.2 3.33 4.38 4.2 4.28 4.27 4.2 1.67
4.15 4.3 -3.49 4.23 4.3 -1.63 4.19 4.3 -2.56
4.14 4 3.5 4.16 4 4 4.16 4 4
3.64 4 -9 3.8 4 -5 3.8 4 -5
1.25 1 25 1.26 1 26 1.19 1 19
4.62 4.2 10 4.51 4.2 7.38 4.36 4.2 3.81
1.35 1.4 -3.57 1.45 1.4 3.57 1.5 1.4 7.14
3.6 3.7 -2.7 3.52 3.7 -4.86 3.62 3.7 -2.16

3.34 3.2 4.37 3.46 3.2 8.12 3.35 3.2 4.69
1.48 1.5 -1.33 1.65 1.5 10 1.53 1.5 2
2.79 3.2 -12.8 2.85 3.2 -10.9 2.72 3.2 -15
2.29 2.2 4.09 1.98 2.2 -10 1.99 2.2 -9.54
2.43 2.9 -16.2 2.56 2.9 -11.7 2.41 2.9 -16.9
1.43 1.6 -10.6 1.33 1.6 -16.9 1.45 1.6 -9.38
2.31 2.6 -11.2 2.39 2.6 -8.08 2.24 2.6 -13.8
2.39 2.7 -11.5 2.51 2.7 -7.04 2.34 2.7 -13.3
2.24 2.4 -6.67 2.22 2.4 -7.5 2.26 2.4 -5.83
2.31 2.2 5 2.2 2.2 0 2.31 2.2 5
2.1 2 5 2.02 2 1 2.04 2 2

1.89 2 -5.5 1.88 2 -6 1.89 2 -5.5
1.75 1.7 2.94 1.62 1.7 -4.7 1.76 1.7 3.53
1.54 1.5 2.67 1.46 1.5 -2.67 1.53 1.5 2
1.08 1.2 -10 1.08 1.2 -10 1.09 1.2 -9.17

0.934 0.88 6.14 0.893 0.88 1.48 0.938 0.88 6.59
0.716 0.81 -11.6 0.773 0.81 -4.57 0.746 0.81 -7.9
0.64 0.65 -1.54 0.685 0.65 5.38 0.641 0.65 -1.38

0.581 0.58 0.172 0.747 0.58 28.8 0.602 0.58 3.79
0.417 0.44 -5.23 0.415 0.44 -5.68 0.412 0.44 -6.36
0.394 0.4 -1.5 0.348 0.4 -13 0.371 0.4 -7.25
0.377 0.35 7.71 0.35 0.35 0 0.353 0.35 0.857
0.44 0.35 25.7 0.392 0.35 12 0.47 0.35 34.3

0.225 0.23 -2.17 0.27 0.23 17.4 0.233 0.23 1.3
0.23 0.23 0 0.229 0.23 -0.435 0.257 0.23 11.7

0.218 0.22 -0.909 0.225 0.22 2.27 0.235 0.22 6.82
0.15 J 0.19 -21 0.192 J 0.19 1.05 0.192 J 0.19 1.05
182 220 -17.3 171 220 -22.3 185 220 -15.9
538 660 -18.5 621 660 -5.91 634 660 -3.94

99 96 98
97 95 96

103 101 102
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: ORS - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

SHC/TPH
n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
Isoprenoid RRT 1380
n-Tetradecane
Isoprenoid RRT 1470
n-Pentadecane
n-Hexadecane
Isoprenoid RRT 1650
n-Heptadecane
Pristane
n-Octadecane
Phytane
n-Nonadecane
n-Eicosane
n-Heneicosane
n-Docosane
n-Tricosane
n-Tetracosane
n-Pentacosane
n-Hexacosane
n-Heptacosane
n-Octacosane
n-Nonacosane
n-Triacontane
n-Hentriacontane
n-Dotriacontane
n-Tritriacontane
n-Tetratriacontane
n-Pentatriacontane
n-Hexatriacontane
n-Heptatriacontane
n-Octatriacontane
n-Tetracontane
TPH (RES)
TPH

%ortho-terphenyl
%5A-androstane
%d50-tetracosane

Oil Reference 
Standard

Oil Reference 
Standard

ORS ORS
OIL OIL
5.02 mg 5.02 mg
OIL OIL
NA NA

05/16/02 05/16/02
05/16/02 05/16/02
11/25/02 12/10/02
05/16/02 05/16/02

NA NA
1 1

NA NA
0.199 0.199

ug/mg T %D Q ug/mg T %D Q

5.29 4.8 10.2 5.19 4.8 8.12
4.35 4.2 3.57 4.23 4.2 0.714
4.32 4.3 0.465 4.2 4.3 -2.32
4.24 4 6 4.1 4 2.5
3.8 4 -5 3.6 4 -10

1.34 1 34 1.26 1 26
4.58 4.2 9.05 4.5 4.2 7.14
1.49 1.4 6.43 1.42 1.4 1.43
3.53 3.7 -4.59 3.5 3.7 -5.4
3.5 3.2 9.37 3.39 3.2 5.94

1.71 1.5 14 1.5 1.5 0
2.76 3.2 -13.8 3 3.2 -6.25
2.01 2.2 -8.64 2.24 2.2 1.82
2.36 2.9 -18.6 2.47 2.9 -14.8
1.22 1.6 -23.8 1.41 1.6 -11.9
2.44 2.6 -6.15 2.28 2.6 -12.3
2.39 2.7 -11.5 2.25 2.7 -16.7
2.23 2.4 -7.08 2.22 2.4 -7.5
2.28 2.2 3.64 2.29 2.2 4.09
2.09 2 4.5 2.07 2 3.5
1.92 2 -4 1.94 2 -3
1.64 1.7 -3.53 1.79 1.7 5.29
1.48 1.5 -1.33 1.52 1.5 1.33
1.14 1.2 -5 1.12 1.2 -6.67

0.936 0.88 6.36 0.94 0.88 6.82
0.781 0.81 -3.58 0.774 0.81 -4.44
0.675 0.65 3.85 0.675 0.65 3.85
0.753 0.58 29.8 0.59 0.58 1.72
0.418 0.44 -5 0.426 0.44 -3.18
0.358 0.4 -10.5 0.392 0.4 -2
0.384 0.35 9.71 0.359 0.35 2.57
0.415 0.35 18.6 0.406 0.35 16
0.285 0.23 23.9 0.238 0.23 3.48
0.244 0.23 6.09 0.228 0.23 -0.87
0.246 0.22 11.8 0.217 0.22 -1.36
0.193 J 0.19 1.58 0.178 J 0.19 -6.32

173 220 -21.4 204 220 -7.27
633 660 -4.09 630 660 -4.54

97 98
102 98
101 102
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control ORS

Field ID
Oil Reference 

Standard
Oil Reference 

Standard
Lab ID BU82ORS-1 BU82ORS-2
Sample Type ORS ORS
Matrix OIL OIL
Sample Size 5.04 mg 5.04 mg
Weight Basis OIL OIL
Associated Blank NA NA
Field Date 05/19/00 05/19/00
Extract Date 05/19/00 05/19/00
Analysis Date 03/16/01 03/16/01
Date Received 05/19/00 05/19/00
Percent Solids NA NA
Percent Lipids NA NA
Min Reporting Limit 0.198 0.198
Units ug/mg T %D Q ug/mg T %D Q

SHC/TPH
n-Nonane 5.07 4.8 5.62 4.73 4.8 -1.46
n-Decane 4.18 4.2 -0.48 4.05 4.2 -3.57
n-Undecane 4.01 4.3 -6.74 3.76 4.3 -12.6
n-Dodecane 3.83 4 -4.25 3.59 4 -10.2
n-Tridecane 3.64 4 -9 3.46 4 -13.5
Isoprenoid RRT 1380 1.26 1 26 1.02 1 2
n-Tetradecane 4.28 4.2 1.9 4.28 4.2 1.9
Isoprenoid RRT 1470 1.34 1.4 -4.28 1.25 1.4 -10.7
n-Pentadecane 3.44 3.7 -7.03 3.28 3.7 -11.4
n-Hexadecane 3.24 3.2 1.25 2.93 3.2 -8.44
Isoprenoid RRT 1650 1.8 1.5 20 1.74 1.5 16
n-Heptadecane 2.96 3.2 -7.5 2.81 3.2 -12.2
Pristane 1.99 2.2 -9.54 1.94 2.2 -11.8
n-Octadecane 2.68 2.9 -7.59 2.62 2.9 -9.66
Phytane 1.18 1.6 -26.2 1.25 1.6 -21.9
n-Nonadecane 2.51 2.6 -3.46 2.63 2.6 1.15
n-Eicosane 2.77 2.7 2.59 2.49 2.7 -7.78
n-Heneicosane 2.36 2.4 -1.67 2.37 2.4 -1.25
n-Docosane 2.16 2.2 -1.82 2.12 2.2 -3.64
n-Tricosane 2.04 2 2 1.94 2 -3
n-Tetracosane 1.82 2 -9 1.7 2 -15
n-Pentacosane 1.66 1.7 -2.35 1.63 1.7 -4.12
n-Hexacosane 1.4 1.5 -6.67 1.42 1.5 -5.33
n-Heptacosane 1.11 1.2 -7.5 1.14 1.2 -5
n-Octacosane 0.864 0.88 -1.82 0.821 0.88 -6.7
n-Nonacosane 0.764 0.81 -5.68 0.789 0.81 -2.59
n-Triacontane 0.639 0.65 -1.69 0.636 0.65 -2.15
n-Hentriacontane 0.745 0.58 28.4 0.682 0.58 17.6
n-Dotriacontane 0.504 0.44 14.5 0.506 0.44 15
n-Tritriacontane 0.346 0.4 -13.5 0.376 0.4 -6
n-Tetratriacontane 0.362 0.35 3.43 0.33 0.35 -5.71
n-Pentatriacontane 0.403 0.35 15.1 0.385 0.35 10
n-Hexatriacontane 0.274 0.23 19.1 0.27 0.23 17.4
n-Heptatriacontane 0.221 0.23 -3.91 0.207 0.23 -10
n-Octatriacontane 0.211 0.22 -4.09 0.233 0.22 5.91
n-Nonatriacontane 0.133 J 0.18 -26.1 0.151 J 0.18 -16.1
n-Tetracontane 0.177 J 0.19 -6.84 0.183 J 0.19 -3.68
TPH (RES) 184 220 -16.4 173 220 -21.4
TPH 607 660 -8.03 602 660 -8.79

%ortho-terphenyl 97 103
%5A-androstane 100 104
%d50-tetracosane 100 102
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control ORS

Field ID
Lab ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Percent Lipids
Min Reporting Limit
Units

SHC/TPH
n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
Isoprenoid RRT 1380
n-Tetradecane
Isoprenoid RRT 1470
n-Pentadecane
n-Hexadecane
Isoprenoid RRT 1650
n-Heptadecane
Pristane
n-Octadecane
Phytane
n-Nonadecane
n-Eicosane
n-Heneicosane
n-Docosane
n-Tricosane
n-Tetracosane
n-Pentacosane
n-Hexacosane
n-Heptacosane
n-Octacosane
n-Nonacosane
n-Triacontane
n-Hentriacontane
n-Dotriacontane
n-Tritriacontane
n-Tetratriacontane
n-Pentatriacontane
n-Hexatriacontane
n-Heptatriacontane
n-Octatriacontane
n-Nonatriacontane
n-Tetracontane
TPH (RES)
TPH

%ortho-terphenyl
%5A-androstane
%d50-tetracosane

Oil Reference 
Standard

Oil Reference 
Standard

BU82ORS-1 BU82ORS-2
ORS ORS
OIL OIL
5.04 mg 5.04 mg
OIL OIL
NA NA

05/19/00 05/19/00
05/19/00 05/19/00
03/13/01 03/13/01
05/19/00 05/19/00

NA NA
NA NA

0.198 0.198
ug/mg T %D Q ug/mg T %D Q

5.09 4.8 6.04 4.76 4.8 -0.83
3.92 4.2 -6.67 3.92 4.2 -6.67
4.13 4.3 -3.95 3.82 4.3 -11.2
3.83 4 -4.25 3.59 4 -10.2
3.67 4 -8.25 3.39 4 -15.2
1.25 1 25 1.23 1 23
4.3 4.2 2.38 4.23 4.2 0.714

1.43 1.4 2.14 1.32 1.4 -5.71
3.45 3.7 -6.76 3.41 3.7 -7.84
3.26 3.2 1.87 2.95 3.2 -7.81
1.71 1.5 14 1.68 1.5 12
2.95 3.2 -7.81 2.86 3.2 -10.6
1.93 2.2 -12.3 1.99 2.2 -9.54
2.76 2.9 -4.83 2.55 2.9 -12.1
1.29 1.6 -19.4 1.26 1.6 -21.2
2.48 2.6 -4.62 2.54 2.6 -2.31
2.64 2.7 -2.22 2.5 2.7 -7.41
2.29 2.4 -4.58 2.38 2.4 -0.83
2.11 2.2 -4.09 2.12 2.2 -3.64
1.98 2 -1 1.99 2 -0.5
1.8 2 -10 1.73 2 -13.5

1.61 1.7 -5.29 1.59 1.7 -6.47
1.42 1.5 -5.33 1.39 1.5 -7.33
1.1 1.2 -8.33 1.04 1.2 -13.3

0.85 0.88 -3.41 0.842 0.88 -4.32
0.769 0.81 -5.06 0.729 0.81 -10
0.673 0.65 3.54 0.608 0.65 -6.46
0.722 0.58 24.5 0.691 0.58 19.1
0.418 0.44 -5 0.482 0.44 9.54
0.358 0.4 -10.5 0.37 0.4 -7.5
0.349 0.35 -0.29 0.307 0.35 -12.3
0.378 0.35 8 0.372 0.35 6.28
0.269 0.23 17 0.242 0.23 5.22
0.208 0.23 -9.56 0.216 0.23 -6.09
0.22 0.22 0 0.223 0.22 1.36

0.146 J 0.18 -18.9 0.136 J 0.18 -24.4
0.171 J 0.19 -10 0.172 J 0.19 -9.47

184 220 -16.4 171 220 -22.3
628 660 -4.85 611 660 -7.42

96 100
98 102

100 100
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control ORS

Field ID
Lab ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Percent Lipids
Min Reporting Limit
Units

SHC/TPH
n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
Isoprenoid RRT 1380
n-Tetradecane
Isoprenoid RRT 1470
n-Pentadecane
n-Hexadecane
Isoprenoid RRT 1650
n-Heptadecane
Pristane
n-Octadecane
Phytane
n-Nonadecane
n-Eicosane
n-Heneicosane
n-Docosane
n-Tricosane
n-Tetracosane
n-Pentacosane
n-Hexacosane
n-Heptacosane
n-Octacosane
n-Nonacosane
n-Triacontane
n-Hentriacontane
n-Dotriacontane
n-Tritriacontane
n-Tetratriacontane
n-Pentatriacontane
n-Hexatriacontane
n-Heptatriacontane
n-Octatriacontane
n-Nonatriacontane
n-Tetracontane
TPH (RES)
TPH

%ortho-terphenyl
%5A-androstane
%d50-tetracosane

Oil Reference 
Standard

Oil Reference 
Standard

BU82-1ORS BU82-2ORS
ORS ORS
OIL OIL
5.04 mg 5.04 mg
OIL OIL
NA NA

05/19/00 05/19/00
05/19/00 05/19/00
03/02/01 03/07/01
05/19/00 05/19/00

NA NA
NA NA

0.198 0.198
ug/mg T %D Q ug/mg T %D Q

4.74 4.8 -1.25 5.11 4.8 6.46
3.92 4.2 -6.67 4.08 4.2 -2.86
3.84 4.3 -10.7 4.13 4.3 -3.95
3.55 4 -11.2 3.92 4 -2
3.41 4 -14.7 3.64 4 -9
1.21 1 21 1.21 1 21
4.17 4.2 -0.71 4.27 4.2 1.67
1.27 1.4 -9.28 1.42 1.4 1.43
3.35 3.7 -9.46 3.38 3.7 -8.65
3.11 3.2 -2.81 3.23 3.2 0.937
1.71 1.5 14 1.79 1.5 19.3
2.89 3.2 -9.69 2.98 3.2 -6.88
1.97 2.2 -10.4 2.01 2.2 -8.64
2.49 2.9 -14.1 2.61 2.9 -10
1.28 1.6 -20 1.28 1.6 -20
2.46 2.6 -5.38 2.47 2.6 -5
2.6 2.7 -3.7 2.46 2.7 -8.89

2.36 2.4 -1.67 2.33 2.4 -2.92
2.12 2.2 -3.64 2.1 2.2 -4.54
1.97 2 -1.5 1.97 2 -1.5
1.69 2 -15.5 1.8 2 -10
1.62 1.7 -4.7 1.68 1.7 -1.18
1.4 1.5 -6.67 1.39 1.5 -7.33

1.06 1.2 -11.7 1.11 1.2 -7.5
0.856 0.88 -2.73 0.854 0.88 -2.95
0.745 0.81 -8.02 0.801 0.81 -1.11
0.594 0.65 -8.62 0.651 0.65 0.154
0.708 0.58 22.1 0.727 0.58 25.3
0.442 0.44 0.454 0.414 0.44 -5.91
0.283 0.4 -29.2 0.366 0.4 -8.5
0.258 0.35 -26.3 0.335 0.35 -4.28
0.342 0.35 -2.28 0.412 0.35 17.7
0.244 0.23 6.09 0.275 0.23 19.6
0.187 J 0.23 -18.7 0.216 0.23 -6.09
0.197 J 0.22 -10.4 0.222 0.22 0.909
0.133 J 0.18 -26.1 0.155 J 0.18 -13.9
0.15 J 0.19 -21 0.176 J 0.19 -7.37
176 220 -20 185 220 -15.9
608 660 -7.88 624 660 -5.45

97 97
100 100
100 100
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control ORS

Field ID
Lab ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Percent Lipids
Min Reporting Limit
Units

SHC/TPH
n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
Isoprenoid RRT 1380
n-Tetradecane
Isoprenoid RRT 1470
n-Pentadecane
n-Hexadecane
Isoprenoid RRT 1650
n-Heptadecane
Pristane
n-Octadecane
Phytane
n-Nonadecane
n-Eicosane
n-Heneicosane
n-Docosane
n-Tricosane
n-Tetracosane
n-Pentacosane
n-Hexacosane
n-Heptacosane
n-Octacosane
n-Nonacosane
n-Triacontane
n-Hentriacontane
n-Dotriacontane
n-Tritriacontane
n-Tetratriacontane
n-Pentatriacontane
n-Hexatriacontane
n-Heptatriacontane
n-Octatriacontane
n-Nonatriacontane
n-Tetracontane
TPH (RES)
TPH

%ortho-terphenyl
%5A-androstane
%d50-tetracosane

Oil Reference 
Standard

BU82-3ORS
ORS
OIL
5.04 mg
OIL
NA

05/19/00
05/19/00
03/07/01
05/19/00

NA
NA

0.198
ug/mg T %D Q

4.86 4.8 1.25
4.11 4.2 -2.14
3.76 4.3 -12.6
3.58 4 -10.5
3.4 4 -15

1.27 1 27
4.35 4.2 3.57
1.29 1.4 -7.86
3.3 3.7 -10.8

3.09 3.2 -3.44
1.68 1.5 12
2.82 3.2 -11.9
1.97 2.2 -10.4
2.5 2.9 -13.8

1.29 1.6 -19.4
2.59 2.6 -0.39
2.74 2.7 1.48
2.37 2.4 -1.25
2.09 2.2 -5
1.96 2 -2
1.7 2 -15
1.6 1.7 -5.88

1.38 1.5 -8
1.08 1.2 -10

0.827 0.88 -6.02
0.725 0.81 -10.5
0.609 0.65 -6.31

0.7 0.58 20.7
0.48 0.44 9.09

0.369 0.4 -7.75
0.296 0.35 -15.4
0.378 0.35 8
0.265 0.23 15.2
0.213 0.23 -7.39
0.197 J 0.22 -10.4
0.13 J 0.18 -27.8

0.164 J 0.19 -13.7
177 220 -19.5
616 660 -6.67

101
102
102
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: DUP - Surrogate Corrected

Field ID 02-L01-01-PHC-S 02-L01-01-PHC-S DUP 02-N10-01-PHC-S 02-N10-01-PHC-S DUP
Sample Type N DUP N DUP
Matrix SEDIMENT SEDIMENT SEDIMENT SEDIMENT
Sample Size 23.63 g 23.65 g 17.49 g 17.46 g
Weight Basis DRY DRY DRY DRY
Associated Blank EB-S-63PB EB-S-63PB DY-S-66PB DY-S-66PB
Field Date 07/31/02 07/31/02 08/02/02 08/02/02
Extract Date 02/21/03 02/21/03 10/16/02 10/16/02
Analysis Date 03/03/03 03/03/03 10/25/02 10/25/02
Date Received 08/15/02 08/15/02 08/15/02 08/15/02
Percent Solids 78.6 78.6 57.2 57.2
Dilution Factor 1 1 1 1
Percent Lipids NA NA NA NA
Min Reporting Limit 0.021 0.021 0.028 0.029
Units mg/Kg mg/Kg RPD Q mg/Kg mg/Kg

SHC/TPH
n-Nonane ND ND 0.007 J 0.0062 J
n-Decane 0.0023 J 0.002 J 14 0.016 J 0.014 J
n-Undecane 0.0019 J 0.0022 J 15 0.022 J 0.019 J
n-Dodecane 0.0051 J 0.0036 J 34 0.03 0.025 J
n-Tridecane 0.005 J 0.0045 J 10 0.038 0.034
Isoprenoid RRT 1380 0.002 J 0.0015 J 28 0.012 J 0.01 J
n-Tetradecane 0.0052 J 0.005 J 3.9 0.045 0.043
Isoprenoid RRT 1470 0.0038 J 0.0033 J 14 0.029 0.026 J
n-Pentadecane 0.0076 J 0.0069 J 9.6 0.062 0.059
n-Hexadecane 0.01 J 0.0098 J 2 0.059 B 0.055 B
Isoprenoid RRT 1650 0.0038 J 0.0027 J 34 0.028 0.025 J
n-Heptadecane 0.015 J 0.014 J 6.9 0.096 0.091
Pristane 0.0086 J 0.0078 J 9.8 0.069 0.064
n-Octadecane 0.012 J 0.011 J 8.7 0.068 0.063
Phytane 0.0055 J 0.004 J 32 0.028 0.026 J
n-Nonadecane 0.015 J 0.013 J 14 0.11 0.11
n-Eicosane 0.016 J 0.014 J 13 0.1 0.096
n-Heneicosane 0.022 0.02 J 9.5 0.19 0.18
n-Docosane 0.019 J 0.018 J 5.4 0.15 0.14
n-Tricosane 0.039 0.039 0 0.39 0.37
n-Tetracosane 0.022 0.02 J 9.5 0.14 0.14
n-Pentacosane 0.046 0.047 2.2 0.39 0.38
n-Hexacosane 0.024 B 0.022 B 8.7 0.11 0.13
n-Heptacosane 0.066 0.067 1.5 0.53 0.53
n-Octacosane 0.022 B 0.02 JB 9.5 0.091 0.11
n-Nonacosane 0.054 0.057 5.4 0.41 0.41
n-Triacontane 0.015 JB 0.012 JB 22 0.28 0.31
n-Hentriacontane 0.045 0.041 9.3 0.35 0.35
n-Dotriacontane 0.011 JB 0.0097 JB 12 0.027 J 0.036
n-Tritriacontane 0.016 JB 0.012 JB 28 0.1 0.1
n-Tetratriacontane 0.0051 JB 0.003 JB 52 & 0.012 J 0.014 J
n-Pentatriacontane 0.0053 JB 0.003 JB 55 & 0.02 J 0.02 J
n-Hexatriacontane 0.0031 JB ND 0.005 J 0.0048 J
n-Heptatriacontane 0.0026 J ND 0.0049 J 0.0047 J
n-Octatriacontane 0.0024 J ND 0.0035 J 0.0035 J
n-Tetracontane ND ND 0.0027 J 0.0023 J
TPH (RES) 1 B 0.96 B 4.1 6.1 5.9
TPH 2.9 4.7 47 & 11 9.8

%ortho-terphenyl NA NA NA NA
%5A-androstane 76 79 93 96
%d50-tetracosane 79 81 96 99
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: DUP - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

SHC/TPH
n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
Isoprenoid RRT 1380
n-Tetradecane
Isoprenoid RRT 1470
n-Pentadecane
n-Hexadecane
Isoprenoid RRT 1650
n-Heptadecane
Pristane
n-Octadecane
Phytane
n-Nonadecane
n-Eicosane
n-Heneicosane
n-Docosane
n-Tricosane
n-Tetracosane
n-Pentacosane
n-Hexacosane
n-Heptacosane
n-Octacosane
n-Nonacosane
n-Triacontane
n-Hentriacontane
n-Dotriacontane
n-Tritriacontane
n-Tetratriacontane
n-Pentatriacontane
n-Hexatriacontane
n-Heptatriacontane
n-Octatriacontane
n-Tetracontane
TPH (RES)
TPH

%ortho-terphenyl
%5A-androstane
%d50-tetracosane

02-N23-01-PHC-S 02-N23-01-PHC-S DUP 02-SAG-01-PHC-S
N DUP N

SEDIMENT SEDIMENT SEDIMENT
20.6 g 20.65 g 15.32 g
DRY DRY DRY

DZ-S-03PB DZ-S-03PB DZ-S-29PB
08/05/02 08/05/02 08/14/02
10/28/02 10/28/02 10/30/02
11/06/02 11/06/02 11/07/02
08/15/02 08/15/02 08/23/02

68.5 68.5 50.4
1 1 1

NA NA NA
0.024 0.024 0.033

RPD Q mg/Kg mg/Kg RPD Q mg/Kg

12 0.0043 J 0.0041 J 4.8 0.0034 J
13 0.0094 J 0.011 J 16 0.0098 J
15 0.012 J 0.014 J 15 0.017 J
18 0.02 J 0.022 J 9.5 0.03 J
11 0.029 0.03 3.4 0.047
18 0.0084 J 0.0086 J 2.4 0.014 J
4.5 0.035 0.034 2.9 0.06
11 0.02 J 0.02 J 0 0.039
5 0.049 0.048 2.1 0.13
7 0.047 0.047 0 0.1

11 0.023 J 0.021 J 9.1 0.029 J
5.3 0.068 0.065 4.5 0.22
7.5 0.056 0.056 0 0.081
7.6 0.051 0.053 3.8 0.086
7.4 0.028 0.026 7.4 0.027 J

0 0.083 0.081 2.4 0.16
4.1 0.081 0.076 6.4 0.14
5.4 0.14 0.15 6.9 0.29
6.9 0.11 0.12 8.7 0.22
5.3 0.25 0.26 3.9 0.58

0 0.11 0.11 0 0.19
2.6 0.29 0.29 0 0.67
17 0.094 B 0.096 B 2.1 0.15
0 0.44 0.44 0 0.96

19 0.084 B 0.086 B 2.4 0.12 B
0 0.42 0.41 2.4 0.7

10 0.05 B 0.054 B 7.7 0.24
0 0.36 0.35 2.8 0.59

28 0.03 B 0.031 B 3.3 0.045 B
0 0.11 0.11 0 0.18

15 0.011 JB 0.012 JB 8.7 0.018 J
0 0.021 J 0.021 J 0 0.051

4.1 0.0048 J 0.0049 J 2.1 0.008 J
4.2 0.0056 J 0.0056 J 0 0.0086 J

0 0.0042 J 0.004 J 4.9 0.0068 J
16 0.0026 J 0.0029 J 11 0.0046 J
3.3 5.1 4.9 4 9.5
12 9.6 8.9 7.6 18

NA NA NA
95 94 97

105 106 103
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: DUP - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

SHC/TPH
n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
Isoprenoid RRT 1380
n-Tetradecane
Isoprenoid RRT 1470
n-Pentadecane
n-Hexadecane
Isoprenoid RRT 1650
n-Heptadecane
Pristane
n-Octadecane
Phytane
n-Nonadecane
n-Eicosane
n-Heneicosane
n-Docosane
n-Tricosane
n-Tetracosane
n-Pentacosane
n-Hexacosane
n-Heptacosane
n-Octacosane
n-Nonacosane
n-Triacontane
n-Hentriacontane
n-Dotriacontane
n-Tritriacontane
n-Tetratriacontane
n-Pentatriacontane
n-Hexatriacontane
n-Heptatriacontane
n-Octatriacontane
n-Tetracontane
TPH (RES)
TPH

%ortho-terphenyl
%5A-androstane
%d50-tetracosane

02-SAG-01-PHC-S
DUP 02-L09-01-PHC-S 02-L09-01-PHC-S DUP
DUP N DUP

SEDIMENT SEDIMENT SEDIMENT
15.33 g 23.63 g 23.63 g
DRY DRY DRY

DZ-S-29PB DZ-S-65PB DZ-S-65PB
08/14/02 07/30/02 07/30/02
10/30/02 11/20/02 11/20/02
11/07/02 11/26/02 11/27/02
08/23/02 08/15/02 08/15/02

50.4 78.7 78.7
1 1 1

NA NA NA
0.033 0.021 0.021

mg/Kg RPD Q mg/Kg mg/Kg RPD Q

0.0035 J 2.9 0.0012 J 0.0014 J 15
0.0083 J 16 0.0036 JB 0.0036 JB 0
0.017 J 0 0.0032 JB 0.0038 JB 17
0.029 J 3.4 0.0049 JB 0.0062 JB 23
0.046 2.2 0.006 JB 0.0069 JB 14
0.014 J 0 0.0022 J 0.0024 J 8.7
0.059 1.7 0.0086 JB 0.0091 JB 5.6
0.039 0 0.0056 J 0.0057 J 1.8
0.13 0 0.011 J 0.011 J 0

0.083 18 0.032 B 0.023 B 33
0.03 J 3.4 0.0065 J 0.0068 J 4.5
0.21 4.6 0.016 J 0.016 J 0

0.086 6 0.014 J 0.012 J 15
0.083 3.6 0.013 J 0.013 J 0
0.026 J 3.8 0.0055 J 0.005 J 9.5
0.16 0 0.019 J 0.02 J 5.1
0.14 0 0.03 0.042 33
0.29 0 0.03 0.053 55 &
0.21 4.6 0.026 0.042 47 &
0.61 5 0.055 B 0.064 15
0.21 10 0.032 B 0.044 B 32
0.87 26 0.072 B 0.085 B 16
0.19 24 0.044 B 0.058 B 27
1.2 22 0.1 B 0.12 B 18

0.15 22 0.048 B 0.064 B 28
0.78 11 0.083 B 0.1 B 18
0.25 4.1 0.055 B 0.066 B 18
0.63 6.6 0.066 B 0.076 B 14

0.053 16 0.017 JB 0.026 B 42 &
0.19 5.4 0.019 JB 0.024 B 23

0.019 J 5.4 0.0054 JB 0.007 JB 26
0.053 3.8 0.0047 JB 0.0055 JB 16

0.0086 J 7.2 0.0018 JB 0.0018 JB 0
0.0086 J 0 0.0013 JB 0.0012 JB 8
0.0061 J 11 ND ND
0.005 J 8.3 ND ND

10 5.1 1.5 B 1.6 B 6.4
18 0 2 B 2 B 0

NA NA NA
100 75 71
109 80 76
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control DUP

Field ID 00-N09-01-PHC-S 00-N09-01-PHC-S 00-C0L-01-PHC-S 00-C0L-01-PHC-S 00-N06-01-PHC-S 00-N06-01-PHC-S
Lab ID 20A3528 20A3528DUP 20A3500 20A3500DUP 20A3468 20A3468DUP
Sample Type N DUP N DUP N DUP
Matrix SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
Sample Size 19.82 g 19.96 g 24.52 g 24.52 g 19.64 g 19.2 g
Weight Basis DRY DRY DRY DRY DRY DRY
Associated Blank DH-S-61PB DH-S-61PB DH-S-58PB DH-S-58PB DH-S-55PB DH-S-55PB
Field Date 08/18/00 08/18/00 08/24/00 08/24/00 08/17/00 08/17/00
Extract Date 03/08/01 03/08/01 03/07/01 03/07/01 02/20/01 02/20/01
Analysis Date 03/17/01 03/17/01 03/14/01 03/14/01 03/02/01 03/02/01
Date Received 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00
Percent Solids 65.8 65.8 79.7 79.7 63.8 63.8
Percent Lipids NA NA NA NA NA NA
Min Reporting Limit 0.025 0.025 0.02 0.02 0.025 0.026
Units mg/Kg mg/Kg RPD Q mg/Kg mg/Kg RPD Q mg/Kg mg/Kg RPD Q

SHC/TPH
n-Nonane 0.0029 J 0.0028 J 3.5 0.00095 J 0.00084 J 12 0.0074 J 0.0058 J 24
n-Decane 0.0055 J 0.0048 J 14 0.0026 J 0.0021 J 21 0.012 J 0.01 J 18
n-Undecane 0.0075 J 0.0071 J 5.5 0.0044 J 0.0033 J 28 0.015 J 0.012 J 22
n-Dodecane 0.0084 J 0.0078 J 7.4 0.0053 J 0.0039 J 30 0.016 J 0.013 J 21
n-Tridecane 0.011 J 0.011 J 0 0.0074 J 0.0057 J 26 0.022 J 0.018 J 20
Isoprenoid RRT 1380 0.0041 J 0.0037 J 10 0.0032 J 0.0028 J 13 0.0074 J 0.0056 J 28
n-Tetradecane 0.014 J 0.012 J 15 0.0093 J 0.0079 J 16 0.027 0.02 J 30
Isoprenoid RRT 1470 0.0096 J 0.0089 J 7.6 0.0078 J 0.0072 J 8 0.018 J 0.013 J 32 &
n-Pentadecane 0.019 J 0.017 J 11 0.018 J 0.017 J 5.7 0.038 0.03 24
n-Hexadecane 0.019 J 0.017 J 11 0.013 J 0.013 J 0 0.039 0.034 14
Isoprenoid RRT 1650 0.0093 J 0.0089 J 4.4 0.0076 J 0.0073 J 4 0.02 J 0.017 J 16
n-Heptadecane 0.028 0.026 7.4 0.031 0.031 0 0.059 0.055 7
Pristane 0.022 J 0.021 J 4.6 0.016 J 0.015 J 6.4 0.043 0.041 4.8
n-Octadecane 0.024 J 0.022 J 8.7 0.018 J 0.018 J 0 0.048 0.044 8.7
Phytane 0.0094 J 0.0099 J 5.2 0.0079 J 0.0074 J 6.5 0.019 J 0.018 J 5.4
n-Nonadecane 0.034 0.033 3 0.028 0.028 0 0.07 0.068 2.9
n-Eicosane 0.03 0.032 6.4 0.027 0.029 7.1 0.059 0.056 5.2
n-Heneicosane 0.059 0.059 0 0.058 0.063 8.3 0.12 0.12 0
n-Docosane 0.043 0.044 2.3 0.042 0.044 4.6 0.089 0.086 3.4
n-Tricosane 0.12 0.13 8 0.17 0.18 5.7 0.25 0.24 4.1
n-Tetracosane 0.042 0.05 17 0.046 0.044 4.4 0.074 0.07 5.6
n-Pentacosane 0.12 0.13 8 0.13 0.14 7.4 0.23 0.22 4.4
n-Hexacosane 0.044 B 0.063 B 36 & 0.037 0.038 2.7 0.071 0.06 17
n-Heptacosane 0.16 B 0.18 B 12 0.14 0.15 6.9 0.32 0.29 9.8
n-Octacosane 0.039 B 0.061 B 44 & 0.031 B 0.033 B 6.2 0.053 0.044 18
n-Nonacosane 0.13 B 0.15 B 14 0.098 0.1 2 0.23 0.21 9.1
n-Triacontane 0.048 B 0.067 B 33 & 0.025 B 0.024 B 4.1 0.082 0.083 1.2
n-Hentriacontane 0.1 B 0.12 18 0.07 0.072 2.8 0.2 0.18 10
n-Dotriacontane 0.014 JB 0.025 B 56 & 0.01 JB 0.011 JB 9.5 0.038 0.038 0
n-Tritriacontane 0.034 B 0.039 B 14 0.029 0.03 3.4 0.052 0.047 10
n-Tetratriacontane 0.0046 JB 0.0084 JB 58 & 0.0052 JB 0.0052 JB 0 0.006 J 0.0052 J 14
n-Pentatriacontane 0.0071 JB 0.0093 JB 27 0.0086 J 0.0088 J 2.3 0.01 J 0.0098 J 2
n-Hexatriacontane 0.0023 JB 0.0038 JB 49 & 0.0028 JB 0.0029 JB 3.5 0.0035 J 0.0031 J 12
n-Heptatriacontane 0.0027 JB 0.0029 JB 7.1 0.0024 J 0.0023 J 4.2 0.0028 J 0.0025 J 11
n-Octatriacontane 0.0024 J 0.0021 J 13 0.0019 JB 0.002 JB 5.1 0.0021 J 0.002 J 4.9
n-Nonatriacontane ND 0.0012 J 0.0016 J 0.0013 J 21 0.0017 J 0.0013 J 27
n-Tetracontane ND 0.0012 J 0.0017 J 0.0016 J 6.1 0.002 J 0.0013 J 42 &
TPH (RES) 1.9 B 2 B 5.1 1.7 1.7 0 3.4 3.1 9.2
TPH 4.1 3.7 10 4.3 3.3 26 7.1 6.4 10

%ortho-terphenyl 0 & 0 & 0 & 0 & 0 & 0 &
%5A-androstane 69 66 82 83 84 78
%d50-tetracosane 75 73 89 89 88 83
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: BS-BSD - Surrogate Corrected

Field ID Procedural Blank Blank Spike Procedural Blank Blank Spike
Sample Type PB BS PB BS
Matrix SEDIMENT SEDIMENT SEDIMENT SEDIMENT
Sample Size 20 g 20 g 20 g 20 g
Weight Basis DRY DRY DRY DRY
Associated Blank NA EB-S-63PB NA DY-S-66PB
Field Date 02/21/03 02/21/03 10/16/02 10/16/02
Extract Date 02/21/03 02/21/03 10/16/02 10/16/02
Analysis Date 02/28/03 03/01/03 10/25/02 10/25/02
Date Received 02/21/03 02/21/03 10/16/02 10/16/02
Percent Solids 100 100 100 100
Dilution Factor 1 1 1 1
Percent Lipids NA NA NA NA
Min Reporting Limit 0.025 0.025 0.025 0.025
Units mg/Kg mg/Kg T %R Q mg/Kg mg/Kg

SHC/TPH
n-Nonane ND ND ND ND
n-Decane ND 0.71 1.25 57 0.0015 J 1.2
n-Undecane ND ND ND 0.0011 J
n-Dodecane ND ND 0.0016 J 0.002 JB
n-Tridecane ND ND ND 0.0012 J
Isoprenoid RRT 1380 ND ND ND ND
n-Tetradecane ND 0.003 J 0.002 J 0.0075 JB
Isoprenoid RRT 1470 ND ND ND 0.0014 J
n-Pentadecane ND 1 1.25 80 ND 1.9
n-Hexadecane ND 0.0013 J 0.016 J 0.015 JB
Isoprenoid RRT 1650 ND ND ND 0.0014 J
n-Heptadecane ND ND 0.00086 J 0.0022 JB
Pristane ND 1.1 1.25 88 ND 2.3
n-Octadecane ND 0.0011 J 0.0015 J 0.003 JB
Phytane ND 0.006 J ND 0.012 J
n-Nonadecane ND ND ND 0.0022 J
n-Eicosane ND 1.2 1.25 96 0.0012 J 2.4
n-Heneicosane ND 0.00086 J 0.0014 J 0.0039 JB
n-Docosane 0.0012 J 0.0015 JB 0.0021 J 0.0047 JB
n-Tricosane 0.0045 J 0.004 JB 0.005 J 0.0083 JB
n-Tetracosane 0.0034 J 0.0054 JB 0.0058 J 0.016 JB
n-Pentacosane 0.0068 J 1.3 1.25 103 0.0086 J 2.4
n-Hexacosane 0.0079 J 0.013 JB 0.0098 J 0.036 B
n-Heptacosane 0.011 J 0.011 JB 0.012 J 0.036 B
n-Octacosane 0.0085 J 0.011 JB 0.011 J 0.038 B
n-Nonacosane 0.0082 J 0.012 JB 0.011 J 0.041 B
n-Triacontane 0.0072 J 1.2 1.25 95 0.0081 J 2.3
n-Hentriacontane 0.0061 J 0.0072 JB 0.0076 J 0.029 B
n-Dotriacontane 0.0031 J 0.0095 JB 0.004 J 0.027
n-Tritriacontane 0.0034 J 0.004 JB 0.0027 J 0.012 JB
n-Tetratriacontane 0.0035 J 1.1 1.25 88 0.0012 J 2.3
n-Pentatriacontane 0.0013 J 0.0034 JB ND 0.0078 J
n-Hexatriacontane 0.002 J 1 1.25 80 ND 2.2
n-Heptatriacontane ND ND ND 0.0016 J
n-Octatriacontane ND ND ND 0.0036 J
n-Tetracontane ND ND ND 0.0025 J
TPH (RES) 0.4 J 9.6 0.35 J 17
TPH 0.4 J 9.6 0.35 J 17

%ortho-terphenyl NA NA NA NA
%5A-androstane 75 74 86 93
%d50-tetracosane 86 83 102 106
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: BS-BSD - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

SHC/TPH
n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
Isoprenoid RRT 1380
n-Tetradecane
Isoprenoid RRT 1470
n-Pentadecane
n-Hexadecane
Isoprenoid RRT 1650
n-Heptadecane
Pristane
n-Octadecane
Phytane
n-Nonadecane
n-Eicosane
n-Heneicosane
n-Docosane
n-Tricosane
n-Tetracosane
n-Pentacosane
n-Hexacosane
n-Heptacosane
n-Octacosane
n-Nonacosane
n-Triacontane
n-Hentriacontane
n-Dotriacontane
n-Tritriacontane
n-Tetratriacontane
n-Pentatriacontane
n-Hexatriacontane
n-Heptatriacontane
n-Octatriacontane
n-Tetracontane
TPH (RES)
TPH

%ortho-terphenyl
%5A-androstane
%d50-tetracosane

Procedural Blank Blank Spike Procedural Blank
PB BS PB

SEDIMENT SEDIMENT SEDIMENT
20 g 20 g 20 g

DRY DRY DRY
NA DZ-S-03PB NA

10/28/02 10/28/02 10/30/02
10/28/02 10/28/02 10/30/02
11/04/02 11/05/02 11/07/02
10/28/02 10/28/02 10/30/02

100 100 100
1 1 1

NA NA NA
0.025 0.025 0.025

T %R Q mg/Kg mg/Kg T %R Q mg/Kg

ND ND ND
2.5 48 0.0017 J 1.2 2.5 48 0.0013 J

0.0013 J 0.0014 JB 0.00083 J
0.0032 J 0.0041 JB 0.0019 J
0.0017 J 0.0016 JB 0.00092 J

ND ND ND
0.0037 J 0.0086 JB 0.0028 J

ND 0.0018 J ND
2.5 76 0.0011 J 1.7 2.5 68 0.00084 J

0.0035 J 0.021 J 0.0053 J
0.0012 J 0.0013 JB 0.001 J
0.0018 J ND 0.0011 J

2.5 92 ND 2 2.5 80 ND
0.0035 J 0.004 JB 0.0019 J

ND 0.0098 J ND
0.0019 J 0.0024 JB 0.0012 J

2.5 96 0.0037 J 2.3 2.5 92 0.005 J
0.0052 J 0.0025 JB 0.0081 J
0.007 J 0.0038 JB 0.0079 J
0.012 J 0.0087 JB 0.012 J
0.016 J 0.016 JB 0.015 J

2.5 96 0.023 J 2.3 2.5 91 0.02 J
0.026 0.03 B 0.023 J
0.031 0.026 B 0.028
0.028 0.025 B 0.026
0.027 0.027 B 0.025

2.5 92 0.021 J 2.3 2.5 91 0.019 J
0.018 J 0.017 JB 0.017 J
0.011 J 0.02 JB 0.01 J

0.0066 J 0.0075 JB 0.0062 J
2.5 92 0.0034 J 2.2 2.5 88 0.0029 J

0.0018 J 0.0064 JB 0.0016 J
2.5 88 0.00081 J 2.1 2.5 84 ND

ND 0.0011 J ND
ND 0.003 J ND
ND 0.0021 J ND

0.52 J 17 0.35 J
0.52 J 17 0.35 J

NA NA NA
82 83 80

108 96 108
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: BS-BSD - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

SHC/TPH
n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
Isoprenoid RRT 1380
n-Tetradecane
Isoprenoid RRT 1470
n-Pentadecane
n-Hexadecane
Isoprenoid RRT 1650
n-Heptadecane
Pristane
n-Octadecane
Phytane
n-Nonadecane
n-Eicosane
n-Heneicosane
n-Docosane
n-Tricosane
n-Tetracosane
n-Pentacosane
n-Hexacosane
n-Heptacosane
n-Octacosane
n-Nonacosane
n-Triacontane
n-Hentriacontane
n-Dotriacontane
n-Tritriacontane
n-Tetratriacontane
n-Pentatriacontane
n-Hexatriacontane
n-Heptatriacontane
n-Octatriacontane
n-Tetracontane
TPH (RES)
TPH

%ortho-terphenyl
%5A-androstane
%d50-tetracosane

Blank Spike Procedural Blank Blank Spike
BS PB BS

SEDIMENT SEDIMENT SEDIMENT
20 g 25 g 25 g

DRY DRY DRY
DZ-S-29PB NA DZ-S-65PB

10/30/02 11/20/02 11/20/02
10/30/02 11/20/02 11/20/02
11/07/02 11/26/02 11/26/02
10/30/02 11/20/02 11/20/02

100 100 100
1 1 1

NA NA NA
0.025 0.02 0.02

mg/Kg T %R Q mg/Kg mg/Kg T %R Q

ND ND ND
0.98 2.5 39 0.0026 J 1.1 2 55

ND 0.0013 J 0.001 JB
0.0017 JB 0.0033 J 0.0023 JB

0.00089 JB 0.0014 J 0.0012 JB
ND ND ND

0.0057 JB 0.0045 J 0.0068 JB
0.00093 J ND 0.0011 J

1.5 2.5 60 0.0012 J 1.6 2 80
0.0026 JB 0.0068 J 0.018 JB

ND ND 0.00088 J
0.0018 JB 0.0015 J ND

2 2.5 80 ND 1.9 2 95
0.0029 JB 0.0026 J 0.0031 JB
0.011 J ND 0.0098 J

0.0018 JB 0.0012 J 0.0018 JB
2.2 2.5 88 0.0023 J 2 2 100

0.0035 JB 0.0021 J 0.0064 JB
0.0049 JB 0.0045 J 0.0068 JB
0.0087 JB 0.012 J 0.011 JB
0.014 JB 0.019 J 0.02 B

2.2 2.5 87 0.031 2 2 98
0.022 JB 0.037 0.038 B
0.016 JB 0.045 0.038 B
0.015 JB 0.042 0.037 B
0.017 JB 0.039 0.039 B

2.2 2.5 87 0.031 2 2 98
0.01 JB 0.026 0.024 B

0.016 JB 0.016 J 0.023 B
0.005 JB 0.01 J 0.0098 JB

2.1 2.5 84 0.0054 J 1.9 2 95
0.0059 JB 0.0026 J 0.0071 JB

2 2.5 80 0.0012 J 1.8 2 90
0.0012 J 0.0007 J 0.0017 JB
0.003 J ND 0.0033 J
0.002 J ND 0.0024 J

15 1.3 15
15 1.3 15

NA NA NA
84 84 92

104 102 108
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: DUP - Surrogate Corrected

Field ID 02-L01-01-PHC-S 02-L01-01-PHC-S DUP 02-N10-01-PHC-S 02-N10-01-PHC-S DUP
Sample Type N DUP N DUP
Matrix SEDIMENT SEDIMENT SEDIMENT SEDIMENT
Sample Size 23.63 g 23.65 g 17.49 g 17.46 g
Weight Basis DRY DRY DRY DRY
Associated Blank EB-S-63PB EB-S-63PB DY-S-66PB DY-S-66PB
Field Date 07/31/02 07/31/02 08/02/02 08/02/02
Extract Date 02/21/03 02/21/03 10/16/02 10/16/02
Analysis Date 03/03/03 03/03/03 10/25/02 10/25/02
Date Received 08/15/02 08/15/02 08/15/02 08/15/02
Percent Solids 78.6 78.6 57.2 57.2
Dilution Factor 1 1 1 1
Percent Lipids NA NA NA NA
Min Reporting Limit 0.021 0.021 0.028 0.029
Units mg/Kg mg/Kg RPD Q mg/Kg mg/Kg RPD

SHC/TPH
n-Nonane ND ND 0.007 J 0.0062 J 12
n-Decane 0.0023 J 0.002 J 14 0.016 J 0.014 J 13
n-Undecane 0.0019 J 0.0022 J 15 0.022 J 0.019 J 15
n-Dodecane 0.0051 J 0.0036 J 34 0.03 0.025 J 18
n-Tridecane 0.005 J 0.0045 J 10 0.038 0.034 11
Isoprenoid RRT 1380 0.002 J 0.0015 J 28 0.012 J 0.01 J 18
n-Tetradecane 0.0052 J 0.005 J 3.9 0.045 0.043 4.5
Isoprenoid RRT 1470 0.0038 J 0.0033 J 14 0.029 0.026 J 11
n-Pentadecane 0.0076 J 0.0069 J 9.6 0.062 0.059 5
n-Hexadecane 0.01 J 0.0098 J 2 0.059 B 0.055 B 7
Isoprenoid RRT 1650 0.0038 J 0.0027 J 34 0.028 0.025 J 11
n-Heptadecane 0.015 J 0.014 J 6.9 0.096 0.091 5.3
Pristane 0.0086 J 0.0078 J 9.8 0.069 0.064 7.5
n-Octadecane 0.012 J 0.011 J 8.7 0.068 0.063 7.6
Phytane 0.0055 J 0.004 J 32 0.028 0.026 J 7.4
n-Nonadecane 0.015 J 0.013 J 14 0.11 0.11 0
n-Eicosane 0.016 J 0.014 J 13 0.1 0.096 4.1
n-Heneicosane 0.022 0.02 J 9.5 0.19 0.18 5.4
n-Docosane 0.019 J 0.018 J 5.4 0.15 0.14 6.9
n-Tricosane 0.039 0.039 0 0.39 0.37 5.3
n-Tetracosane 0.022 0.02 J 9.5 0.14 0.14 0
n-Pentacosane 0.046 0.047 2.2 0.39 0.38 2.6
n-Hexacosane 0.024 B 0.022 B 8.7 0.11 0.13 17
n-Heptacosane 0.066 0.067 1.5 0.53 0.53 0
n-Octacosane 0.022 B 0.02 JB 9.5 0.091 0.11 19
n-Nonacosane 0.054 0.057 5.4 0.41 0.41 0
n-Triacontane 0.015 JB 0.012 JB 22 0.28 0.31 10
n-Hentriacontane 0.045 0.041 9.3 0.35 0.35 0
n-Dotriacontane 0.011 JB 0.0097 JB 12 0.027 J 0.036 28
n-Tritriacontane 0.016 JB 0.012 JB 28 0.1 0.1 0
n-Tetratriacontane 0.0051 JB 0.003 JB 52 & 0.012 J 0.014 J 15
n-Pentatriacontane 0.0053 JB 0.003 JB 55 & 0.02 J 0.02 J 0
n-Hexatriacontane 0.0031 JB ND 0.005 J 0.0048 J 4.1
n-Heptatriacontane 0.0026 J ND 0.0049 J 0.0047 J 4.2
n-Octatriacontane 0.0024 J ND 0.0035 J 0.0035 J 0
n-Tetracontane ND ND 0.0027 J 0.0023 J 16
TPH (RES) 1 B 0.96 B 4.1 6.1 5.9 3.3
TPH 2.9 4.7 47 & 11 9.8 12

%ortho-terphenyl NA NA NA NA
%5A-androstane 76 79 93 96
%d50-tetracosane 79 81 96 99
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: DUP - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

SHC/TPH
n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
Isoprenoid RRT 1380
n-Tetradecane
Isoprenoid RRT 1470
n-Pentadecane
n-Hexadecane
Isoprenoid RRT 1650
n-Heptadecane
Pristane
n-Octadecane
Phytane
n-Nonadecane
n-Eicosane
n-Heneicosane
n-Docosane
n-Tricosane
n-Tetracosane
n-Pentacosane
n-Hexacosane
n-Heptacosane
n-Octacosane
n-Nonacosane
n-Triacontane
n-Hentriacontane
n-Dotriacontane
n-Tritriacontane
n-Tetratriacontane
n-Pentatriacontane
n-Hexatriacontane
n-Heptatriacontane
n-Octatriacontane
n-Tetracontane
TPH (RES)
TPH

%ortho-terphenyl
%5A-androstane
%d50-tetracosane

02-N23-01-PHC-S 02-N23-01-PHC-S DUP 02-SAG-01-PHC-S
02-SAG-01-PHC-S

DUP
N DUP N DUP

SEDIMENT SEDIMENT SEDIMENT SEDIMENT
20.6 g 20.65 g 15.32 g 15.33 g
DRY DRY DRY DRY

DZ-S-03PB DZ-S-03PB DZ-S-29PB DZ-S-29PB
08/05/02 08/05/02 08/14/02 08/14/02
10/28/02 10/28/02 10/30/02 10/30/02
11/06/02 11/06/02 11/07/02 11/07/02
08/15/02 08/15/02 08/23/02 08/23/02

68.5 68.5 50.4 50.4
1 1 1 1

NA NA NA NA
0.024 0.024 0.033 0.033

Q mg/Kg mg/Kg RPD Q mg/Kg mg/Kg

0.0043 J 0.0041 J 4.8 0.0034 J 0.0035 J
0.0094 J 0.011 J 16 0.0098 J 0.0083 J
0.012 J 0.014 J 15 0.017 J 0.017 J
0.02 J 0.022 J 9.5 0.03 J 0.029 J

0.029 0.03 3.4 0.047 0.046
0.0084 J 0.0086 J 2.4 0.014 J 0.014 J
0.035 0.034 2.9 0.06 0.059
0.02 J 0.02 J 0 0.039 0.039

0.049 0.048 2.1 0.13 0.13
0.047 0.047 0 0.1 0.083
0.023 J 0.021 J 9.1 0.029 J 0.03 J
0.068 0.065 4.5 0.22 0.21
0.056 0.056 0 0.081 0.086
0.051 0.053 3.8 0.086 0.083
0.028 0.026 7.4 0.027 J 0.026 J
0.083 0.081 2.4 0.16 0.16
0.081 0.076 6.4 0.14 0.14
0.14 0.15 6.9 0.29 0.29
0.11 0.12 8.7 0.22 0.21
0.25 0.26 3.9 0.58 0.61
0.11 0.11 0 0.19 0.21
0.29 0.29 0 0.67 0.87

0.094 B 0.096 B 2.1 0.15 0.19
0.44 0.44 0 0.96 1.2

0.084 B 0.086 B 2.4 0.12 B 0.15
0.42 0.41 2.4 0.7 0.78
0.05 B 0.054 B 7.7 0.24 0.25
0.36 0.35 2.8 0.59 0.63
0.03 B 0.031 B 3.3 0.045 B 0.053
0.11 0.11 0 0.18 0.19

0.011 JB 0.012 JB 8.7 0.018 J 0.019 J
0.021 J 0.021 J 0 0.051 0.053

0.0048 J 0.0049 J 2.1 0.008 J 0.0086 J
0.0056 J 0.0056 J 0 0.0086 J 0.0086 J
0.0042 J 0.004 J 4.9 0.0068 J 0.0061 J
0.0026 J 0.0029 J 11 0.0046 J 0.005 J

5.1 4.9 4 9.5 10
9.6 8.9 7.6 18 18

NA NA NA NA
95 94 97 100

105 106 103 109
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Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: DUP - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

SHC/TPH
n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
Isoprenoid RRT 1380
n-Tetradecane
Isoprenoid RRT 1470
n-Pentadecane
n-Hexadecane
Isoprenoid RRT 1650
n-Heptadecane
Pristane
n-Octadecane
Phytane
n-Nonadecane
n-Eicosane
n-Heneicosane
n-Docosane
n-Tricosane
n-Tetracosane
n-Pentacosane
n-Hexacosane
n-Heptacosane
n-Octacosane
n-Nonacosane
n-Triacontane
n-Hentriacontane
n-Dotriacontane
n-Tritriacontane
n-Tetratriacontane
n-Pentatriacontane
n-Hexatriacontane
n-Heptatriacontane
n-Octatriacontane
n-Tetracontane
TPH (RES)
TPH

%ortho-terphenyl
%5A-androstane
%d50-tetracosane

02-L09-01-PHC-S 02-L09-01-PHC-S DUP
N DUP

SEDIMENT SEDIMENT
23.63 g 23.63 g
DRY DRY

DZ-S-65PB DZ-S-65PB
07/30/02 07/30/02
11/20/02 11/20/02
11/26/02 11/27/02
08/15/02 08/15/02

78.7 78.7
1 1

NA NA
0.021 0.021

RPD Q mg/Kg mg/Kg RPD Q

2.9 0.0012 J 0.0014 J 15
16 0.0036 JB 0.0036 JB 0
0 0.0032 JB 0.0038 JB 17

3.4 0.0049 JB 0.0062 JB 23
2.2 0.006 JB 0.0069 JB 14

0 0.0022 J 0.0024 J 8.7
1.7 0.0086 JB 0.0091 JB 5.6

0 0.0056 J 0.0057 J 1.8
0 0.011 J 0.011 J 0

18 0.032 B 0.023 B 33
3.4 0.0065 J 0.0068 J 4.5
4.6 0.016 J 0.016 J 0

6 0.014 J 0.012 J 15
3.6 0.013 J 0.013 J 0
3.8 0.0055 J 0.005 J 9.5

0 0.019 J 0.02 J 5.1
0 0.03 0.042 33
0 0.03 0.053 55 &

4.6 0.026 0.042 47 &
5 0.055 B 0.064 15

10 0.032 B 0.044 B 32
26 0.072 B 0.085 B 16
24 0.044 B 0.058 B 27
22 0.1 B 0.12 B 18
22 0.048 B 0.064 B 28
11 0.083 B 0.1 B 18

4.1 0.055 B 0.066 B 18
6.6 0.066 B 0.076 B 14
16 0.017 JB 0.026 B 42 &

5.4 0.019 JB 0.024 B 23
5.4 0.0054 JB 0.007 JB 26
3.8 0.0047 JB 0.0055 JB 16
7.2 0.0018 JB 0.0018 JB 0

0 0.0013 JB 0.0012 JB 8
11 ND ND

8.3 ND ND
5.1 1.5 B 1.6 B 6.4

0 2 B 2 B 0

NA NA
75 71
80 76
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: ORS - Surrogate Corrected

Field ID
Oil Reference

Standard
Oil Reference

Standard
Oil Reference

Standard
Sample Type ORS ORS ORS
Matrix OIL OIL OIL
Sample Size 5.02 mg 5.02 mg 5.02 mg
Weight Basis OIL WET OIL
Associated Blank NA NA NA
Field Date 05/16/02 05/16/02 05/16/02
Extract Date 05/16/02 05/16/02 05/16/02
Analysis Date 02/26/03 03/03/03 10/24/02
Date Received 05/16/02 05/16/02 05/16/02
Percent Solids NA NA NA
Dilution Factor 1 1 1
Percent Lipids NA NA NA
Min Reporting Limit 0.199 0.199 0.199
Units ug/mg T %D Q ug/mg T %D Q ug/mg T

SHC/TPH
n-Nonane 5.62 4.8 17.1 5.18 4.8 7.92 5.23 4.8
n-Decane 4.51 4.2 7.38 4.37 4.2 4.05 4.41 4.2
n-Undecane 4.77 4.3 10.9 4.66 4.3 8.37 4.24 4.3
n-Dodecane 4.27 4 6.75 4.07 4 1.75 4.13 4
n-Tridecane 4.31 4 7.75 3.9 4 -2.5 3.64 4
Isoprenoid RRT 1380 1.04 1 4 1.1 1 10 1.3 1
n-Tetradecane 4.78 4.2 13.8 4.78 4.2 13.8 4.69 4.2
Isoprenoid RRT 1470 1.58 1.4 12.8 1.47 1.4 5 1.53 1.4
n-Pentadecane 4.14 3.7 11.9 4.09 3.7 10.5 3.53 3.7
n-Hexadecane 3.52 3.2 10 3.24 3.2 1.25 3.38 3.2
Isoprenoid RRT 1650 1.6 1.5 6.67 1.39 1.5 -7.33 1.5 1.5
n-Heptadecane 3.48 3.2 8.75 3.5 3.2 9.37 3 3.2
Pristane 2.14 2.2 -2.73 2.26 2.2 2.73 2.33 2.2
n-Octadecane 2.8 2.9 -3.45 2.83 2.9 -2.41 2.43 2.9
Phytane 1.51 1.6 -5.62 1.55 1.6 -3.12 1.41 1.6
n-Nonadecane 2.46 2.6 -5.38 2.41 2.6 -7.31 2.28 2.6
n-Eicosane 2.56 2.7 -5.18 2.54 2.7 -5.92 2.37 2.7
n-Heneicosane 2.31 2.4 -3.75 2.24 2.4 -6.67 2.21 2.4
n-Docosane 2.24 2.2 1.82 2.19 2.2 -0.454 2.33 2.2
n-Tricosane 2.15 2 7.5 2.09 2 4.5 2.05 2
n-Tetracosane 1.96 2 -2 1.9 2 -5 1.88 2
n-Pentacosane 1.69 1.7 -0.588 1.66 1.7 -2.35 1.73 1.7
n-Hexacosane 1.51 1.5 0.667 1.47 1.5 -2 1.53 1.5
n-Heptacosane 1.25 1.2 4.17 1.22 1.2 1.67 1.1 1.2
n-Octacosane 0.967 0.88 9.89 0.918 0.88 4.32 0.94 0.88
n-Nonacosane 0.842 0.81 3.95 0.834 0.81 2.96 0.732 0.81
n-Triacontane 0.663 0.65 2 0.66 0.65 1.54 0.641 0.65
n-Hentriacontane 0.589 0.58 1.55 0.569 0.58 -1.9 0.58 0.58
n-Dotriacontane 0.448 0.44 1.82 0.448 0.44 1.82 0.408 0.44
n-Tritriacontane 0.368 0.4 -8 0.36 0.4 -10 0.383 0.4
n-Tetratriacontane 0.369 0.35 5.43 0.374 0.35 6.86 0.342 0.35
n-Pentatriacontane 0.35 0.35 0 0.327 0.35 -6.57 0.441 0.35
n-Hexatriacontane 0.198 J 0.23 -13.9 0.216 0.23 -6.09 0.233 0.23
n-Heptatriacontane 0.23 0.23 0 0.257 0.23 11.7 0.234 0.23
n-Octatriacontane 0.225 0.22 2.27 0.215 0.22 -2.27 0.23 0.22
n-Tetracontane 0.18 J 0.19 -5.26 0.187 J 0.19 -1.58 0.177 J 0.19
TPH (RES) 198 220 -10 195 220 -11.4 184 220
TPH 661 660 0.152 634 660 -3.94 632 660

%ortho-terphenyl 104 105 97
%5A-androstane 104 105 96
%d50-tetracosane 102 104 101
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: ORS - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

SHC/TPH
n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
Isoprenoid RRT 1380
n-Tetradecane
Isoprenoid RRT 1470
n-Pentadecane
n-Hexadecane
Isoprenoid RRT 1650
n-Heptadecane
Pristane
n-Octadecane
Phytane
n-Nonadecane
n-Eicosane
n-Heneicosane
n-Docosane
n-Tricosane
n-Tetracosane
n-Pentacosane
n-Hexacosane
n-Heptacosane
n-Octacosane
n-Nonacosane
n-Triacontane
n-Hentriacontane
n-Dotriacontane
n-Tritriacontane
n-Tetratriacontane
n-Pentatriacontane
n-Hexatriacontane
n-Heptatriacontane
n-Octatriacontane
n-Tetracontane
TPH (RES)
TPH

%ortho-terphenyl
%5A-androstane
%d50-tetracosane

Oil Reference
Standard

Oil Reference
Standard

Oil Reference
Standard

ORS ORS ORS
OIL OIL OIL

5.02 mg 5.02 mg 5.02
OIL OIL OIL
NA NA NA

05/16/02 05/16/02 05/16/02
05/16/02 05/16/02 05/16/02
10/24/02 11/04/02 11/04/02
05/16/02 05/16/02 05/16/02

NA NA NA
1 1 1

NA NA NA
0.199 0.199 0.199

%D Q ug/mg T %D Q ug/mg T %D Q ug/mg

8.96 5.18 4.8 7.92 5.14 4.8 7.08 5.24
5 4.26 4.2 1.43 4.32 4.2 2.86 4.31

-1.4 4.3 4.3 0 4.18 4.3 -2.79 4.31
3.25 4.14 4 3.5 4.14 4 3.5 4.23

-9 3.79 4 -5.25 3.66 4 -8.5 3.89
30 1.3 1 30 1.26 1 26 1.27

11.7 4.6 4.2 9.52 4.35 4.2 3.57 4.58
9.28 1.52 1.4 8.57 1.46 1.4 4.28 1.47

-4.59 3.54 3.7 -4.32 3.61 3.7 -2.43 3.48
5.62 3.39 3.2 5.94 3.35 3.2 4.69 3.42

0 1.68 1.5 12 1.47 1.5 -2 1.66
-6.25 2.86 3.2 -10.6 2.76 3.2 -13.8 2.92
5.91 2.05 2.2 -6.82 2.03 2.2 -7.73 2.09

-16.2 2.76 2.9 -4.83 2.47 2.9 -14.8 2.61
-11.9 1.36 1.6 -15 1.43 1.6 -10.6 1.37
-12.3 2.43 2.6 -6.54 2.37 2.6 -8.85 2.4
-12.2 2.59 2.7 -4.07 2.42 2.7 -10.4 2.35
-7.92 2.22 2.4 -7.5 2.36 2.4 -1.67 2.2
5.91 2.2 2.2 0 2.33 2.2 5.91 2.22
2.5 2.05 2 2.5 2.07 2 3.5 2.02
-6 1.89 2 -5.5 1.92 2 -4 1.84

1.76 1.62 1.7 -4.7 1.74 1.7 2.35 1.63
2 1.46 1.5 -2.67 1.55 1.5 3.33 1.45

-8.33 1.09 1.2 -9.17 1.08 1.2 -10 1.08
6.82 0.922 0.88 4.77 0.924 0.88 5 0.901

-9.63 0.758 0.81 -6.42 0.728 0.81 -10.1 0.773
-1.38 0.671 0.65 3.23 0.672 0.65 3.38 0.662

0 0.748 0.58 29 0.591 0.58 1.9 0.76
-7.27 0.427 0.44 -2.95 0.422 0.44 -4.09 0.429
-4.25 0.375 0.4 -6.25 0.35 0.4 -12.5 0.38
-2.28 0.365 0.35 4.28 0.34 0.35 -2.86 0.318

26 0.377 0.35 7.71 0.418 0.35 19.4 0.398
1.3 0.28 0.23 21.7 0.235 0.23 2.17 0.285

1.74 0.24 0.23 4.35 0.23 0.23 0 0.229
4.54 0.226 0.22 2.73 0.219 0.22 -0.454 0.216

-6.84 0.18 J 0.19 -5.26 0.161 J 0.19 -15.3 0.195
-16.4 171 220 -22.3 183 220 -16.8 172
-4.24 628 660 -4.85 621 660 -5.91 632

97 100 95
98 98 99

102 103 101
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: ORS - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

SHC/TPH
n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
Isoprenoid RRT 1380
n-Tetradecane
Isoprenoid RRT 1470
n-Pentadecane
n-Hexadecane
Isoprenoid RRT 1650
n-Heptadecane
Pristane
n-Octadecane
Phytane
n-Nonadecane
n-Eicosane
n-Heneicosane
n-Docosane
n-Tricosane
n-Tetracosane
n-Pentacosane
n-Hexacosane
n-Heptacosane
n-Octacosane
n-Nonacosane
n-Triacontane
n-Hentriacontane
n-Dotriacontane
n-Tritriacontane
n-Tetratriacontane
n-Pentatriacontane
n-Hexatriacontane
n-Heptatriacontane
n-Octatriacontane
n-Tetracontane
TPH (RES)
TPH

%ortho-terphenyl
%5A-androstane
%d50-tetracosane

Oil Reference
Standard

Oil Reference
Standard

ORS ORS
OIL OIL

mg 5.02 mg 5.02 mg
OIL OIL
NA NA

05/16/02 05/16/02
05/16/02 05/16/02
11/06/02 11/06/02
05/16/02 05/16/02

NA NA
1 1

NA NA
0.199 0.199

T %D Q ug/mg T %D Q ug/mg T %D Q

4.8 9.17 5.08 4.8 5.83 5.12 4.8 6.67
4.2 2.62 4.34 4.2 3.33 4.38 4.2 4.28
4.3 0.232 4.15 4.3 -3.49 4.23 4.3 -1.63

4 5.75 4.14 4 3.5 4.16 4 4
4 -2.75 3.64 4 -9 3.8 4 -5
1 27 1.25 1 25 1.26 1 26

4.2 9.05 4.62 4.2 10 4.51 4.2 7.38
1.4 5 1.35 1.4 -3.57 1.45 1.4 3.57
3.7 -5.94 3.6 3.7 -2.7 3.52 3.7 -4.86
3.2 6.87 3.34 3.2 4.37 3.46 3.2 8.12
1.5 10.7 1.48 1.5 -1.33 1.65 1.5 10
3.2 -8.75 2.79 3.2 -12.8 2.85 3.2 -10.9
2.2 -5 2.29 2.2 4.09 1.98 2.2 -10
2.9 -10 2.43 2.9 -16.2 2.56 2.9 -11.7
1.6 -14.4 1.43 1.6 -10.6 1.33 1.6 -16.9
2.6 -7.69 2.31 2.6 -11.2 2.39 2.6 -8.08
2.7 -13 2.39 2.7 -11.5 2.51 2.7 -7.04
2.4 -8.33 2.24 2.4 -6.67 2.22 2.4 -7.5
2.2 0.909 2.31 2.2 5 2.2 2.2 0

2 1 2.1 2 5 2.02 2 1
2 -8 1.89 2 -5.5 1.88 2 -6

1.7 -4.12 1.75 1.7 2.94 1.62 1.7 -4.7
1.5 -3.33 1.54 1.5 2.67 1.46 1.5 -2.67
1.2 -10 1.08 1.2 -10 1.08 1.2 -10

0.88 2.39 0.934 0.88 6.14 0.893 0.88 1.48
0.81 -4.57 0.716 0.81 -11.6 0.773 0.81 -4.57
0.65 1.85 0.64 0.65 -1.54 0.685 0.65 5.38
0.58 31 0.581 0.58 0.172 0.747 0.58 28.8
0.44 -2.5 0.417 0.44 -5.23 0.415 0.44 -5.68
0.4 -5 0.394 0.4 -1.5 0.348 0.4 -13

0.35 -9.14 0.377 0.35 7.71 0.35 0.35 0
0.35 13.7 0.44 0.35 25.7 0.392 0.35 12
0.23 23.9 0.225 0.23 -2.17 0.27 0.23 17.4
0.23 -0.435 0.23 0.23 0 0.229 0.23 -0.435
0.22 -1.82 0.218 0.22 -0.909 0.225 0.22 2.27

J 0.19 2.63 0.15 J 0.19 -21 0.192 J 0.19 1.05
220 -21.8 182 220 -17.3 171 220 -22.3
660 -4.24 538 660 -18.5 621 660 -5.91

99 96
97 95

103 101
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: ORS - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

SHC/TPH
n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
Isoprenoid RRT 1380
n-Tetradecane
Isoprenoid RRT 1470
n-Pentadecane
n-Hexadecane
Isoprenoid RRT 1650
n-Heptadecane
Pristane
n-Octadecane
Phytane
n-Nonadecane
n-Eicosane
n-Heneicosane
n-Docosane
n-Tricosane
n-Tetracosane
n-Pentacosane
n-Hexacosane
n-Heptacosane
n-Octacosane
n-Nonacosane
n-Triacontane
n-Hentriacontane
n-Dotriacontane
n-Tritriacontane
n-Tetratriacontane
n-Pentatriacontane
n-Hexatriacontane
n-Heptatriacontane
n-Octatriacontane
n-Tetracontane
TPH (RES)
TPH

%ortho-terphenyl
%5A-androstane
%d50-tetracosane

Oil Reference
Standard

Oil Reference
Standard

Oil Reference
Standard

ORS ORS ORS
OIL OIL OIL

5.02 mg 5.02 mg 5.02 mg
OIL OIL OIL
NA NA NA

05/16/02 05/16/02 05/16/02
05/16/02 05/16/02 05/16/02
11/25/02 11/25/02 12/10/02
05/16/02 05/16/02 05/16/02

NA NA NA
1 1 1

NA NA NA
0.199 0.199 0.199

ug/mg T %D Q ug/mg T %D Q ug/mg T %D

5.11 4.8 6.46 5.29 4.8 10.2 5.19 4.8 8.12
4.27 4.2 1.67 4.35 4.2 3.57 4.23 4.2 0.714
4.19 4.3 -2.56 4.32 4.3 0.465 4.2 4.3 -2.32
4.16 4 4 4.24 4 6 4.1 4 2.5
3.8 4 -5 3.8 4 -5 3.6 4 -10

1.19 1 19 1.34 1 34 1.26 1 26
4.36 4.2 3.81 4.58 4.2 9.05 4.5 4.2 7.14
1.5 1.4 7.14 1.49 1.4 6.43 1.42 1.4 1.43

3.62 3.7 -2.16 3.53 3.7 -4.59 3.5 3.7 -5.4
3.35 3.2 4.69 3.5 3.2 9.37 3.39 3.2 5.94
1.53 1.5 2 1.71 1.5 14 1.5 1.5 0
2.72 3.2 -15 2.76 3.2 -13.8 3 3.2 -6.25
1.99 2.2 -9.54 2.01 2.2 -8.64 2.24 2.2 1.82
2.41 2.9 -16.9 2.36 2.9 -18.6 2.47 2.9 -14.8
1.45 1.6 -9.38 1.22 1.6 -23.8 1.41 1.6 -11.9
2.24 2.6 -13.8 2.44 2.6 -6.15 2.28 2.6 -12.3
2.34 2.7 -13.3 2.39 2.7 -11.5 2.25 2.7 -16.7
2.26 2.4 -5.83 2.23 2.4 -7.08 2.22 2.4 -7.5
2.31 2.2 5 2.28 2.2 3.64 2.29 2.2 4.09
2.04 2 2 2.09 2 4.5 2.07 2 3.5
1.89 2 -5.5 1.92 2 -4 1.94 2 -3
1.76 1.7 3.53 1.64 1.7 -3.53 1.79 1.7 5.29
1.53 1.5 2 1.48 1.5 -1.33 1.52 1.5 1.33
1.09 1.2 -9.17 1.14 1.2 -5 1.12 1.2 -6.67

0.938 0.88 6.59 0.936 0.88 6.36 0.94 0.88 6.82
0.746 0.81 -7.9 0.781 0.81 -3.58 0.774 0.81 -4.44
0.641 0.65 -1.38 0.675 0.65 3.85 0.675 0.65 3.85
0.602 0.58 3.79 0.753 0.58 29.8 0.59 0.58 1.72
0.412 0.44 -6.36 0.418 0.44 -5 0.426 0.44 -3.18
0.371 0.4 -7.25 0.358 0.4 -10.5 0.392 0.4 -2
0.353 0.35 0.857 0.384 0.35 9.71 0.359 0.35 2.57
0.47 0.35 34.3 0.415 0.35 18.6 0.406 0.35 16

0.233 0.23 1.3 0.285 0.23 23.9 0.238 0.23 3.48
0.257 0.23 11.7 0.244 0.23 6.09 0.228 0.23 -0.87
0.235 0.22 6.82 0.246 0.22 11.8 0.217 0.22 -1.36
0.192 J 0.19 1.05 0.193 J 0.19 1.58 0.178 J 0.19 -6.32

185 220 -15.9 173 220 -21.4 204 220 -7.27
634 660 -3.94 633 660 -4.09 630 660 -4.54

98 97 98
96 102 98

102 101 102
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4175
Data Table: ORS - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

SHC/TPH
n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
Isoprenoid RRT 1380
n-Tetradecane
Isoprenoid RRT 1470
n-Pentadecane
n-Hexadecane
Isoprenoid RRT 1650
n-Heptadecane
Pristane
n-Octadecane
Phytane
n-Nonadecane
n-Eicosane
n-Heneicosane
n-Docosane
n-Tricosane
n-Tetracosane
n-Pentacosane
n-Hexacosane
n-Heptacosane
n-Octacosane
n-Nonacosane
n-Triacontane
n-Hentriacontane
n-Dotriacontane
n-Tritriacontane
n-Tetratriacontane
n-Pentatriacontane
n-Hexatriacontane
n-Heptatriacontane
n-Octatriacontane
n-Tetracontane
TPH (RES)
TPH

%ortho-terphenyl
%5A-androstane
%d50-tetracosane

Q

SLR.MMS-AN-II.72105-00.8/24/2005 Page 11 of 11 Organics Sediment - SHC - Lab QC - 2002.XLS: ORS



Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control BS-BSD

Field ID Procedural Blank Blank Spike Procedural Blank Blank Spike Procedural Blank Blank Spike
Lab ID DH-S-61PB DH-S-62BS DH-S-58PB DH-S-59BS DH-S-55PB DH-S-56BS
Sample Type PB BS PB BS PB BS
Matrix SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
Sample Size 20 g 20 g 20 g 20 g 20 g 20 g
Weight Basis DRY DRY DRY DRY DRY DRY
Associated Blank NA DH-S-61PB NA DH-S-58PB NA DH-S-55PB
Field Date 03/08/01 03/08/01 03/07/01 03/07/01 02/20/01 02/20/01
Extract Date 03/08/01 03/08/01 03/07/01 03/07/01 02/20/01 02/20/01
Analysis Date 03/16/01 03/17/01 03/14/01 03/14/01 03/02/01 03/02/01
Date Received 03/08/01 03/08/01 03/07/01 03/07/01 02/20/01 02/20/01
Percent Solids 100 100 100 100 100 100
Percent Lipids NA NA NA NA NA NA
Min Reporting Limit 0.025 0.025 0.025 0.025 0.025 0.025
Units mg/Kg mg/Kg T %R Q mg/Kg mg/Kg T %R Q mg/Kg mg/Kg T %R Q

SHC/TPH
n-Nonane ND ND ND ND ND ND
n-Decane ND 0.64 1.25 51 ND 0.54 1.25 43 & ND 0.44 2.5 18 &
n-Undecane ND ND ND ND ND ND
n-Dodecane ND ND ND ND ND ND
n-Tridecane ND ND ND ND ND ND
Isoprenoid RRT 1380 ND ND ND ND ND ND
n-Tetradecane ND ND ND 0.0017 J ND 0.0027 J
Isoprenoid RRT 1470 ND ND ND ND ND ND
n-Pentadecane ND 0.8 1.25 64 ND 0.75 1.25 60 ND 1.2 2.5 48
n-Hexadecane ND ND ND 0.00084 J ND 0.0012 J
Isoprenoid RRT 1650 ND ND ND ND ND ND
n-Heptadecane ND ND ND 0.00076 J ND ND
Pristane ND 0.94 1.25 75 ND 0.86 1.25 69 ND 1.8 2.5 72
n-Octadecane ND ND ND ND ND 0.0008 J
Phytane ND ND ND 0.0042 J ND 0.0088 J
n-Nonadecane ND ND ND ND ND 0.00093 J
n-Eicosane ND 1 1.25 80 ND 0.95 1.25 76 ND 2.1 2.5 84
n-Heneicosane 0.001 J ND 0.0012 J 0.00092 JB ND 0.001 J
n-Docosane 0.0015 J ND 0.0011 J 0.00099 JB 0.00098 J 0.0013 JB
n-Tricosane 0.0048 J 0.055 0.0033 J 0.0024 JB 0.0025 J 0.0018 JB
n-Tetracosane 0.0084 J 0.18 0.0027 J 0.0039 JB 0.0024 J 0.0044 JB
n-Pentacosane 0.02 J 1.7 1.25 134 & 0.005 J 0.98 1.25 78 0.0049 J 2.2 2.5 88
n-Hexacosane 0.031 0.78 0.0069 J 0.0091 JB 0.0052 J 0.0079 JB
n-Heptacosane 0.042 1.1 0.0092 J 0.0076 JB 0.0072 J 0.0041 JB
n-Octacosane 0.04 1.1 0.009 J 0.0074 JB 0.0072 J 0.004 JB
n-Nonacosane 0.039 1.1 0.0094 J 0.0094 JB 0.0056 J 0.0072 JB
n-Triacontane 0.029 1.9 1.25 150 & 0.0059 J 0.95 1.25 76 0.0049 J 2.2 2.5 88
n-Hentriacontane 0.024 J 0.66 0.0063 J 0.0061 JB 0.0049 J 0.0035 JB
n-Dotriacontane 0.015 J 0.4 0.0032 J 0.0076 JB 0.0023 J 0.0083 JB
n-Tritriacontane 0.0093 J 0.25 0.002 J 0.003 JB 0.0015 J 0.0017 JB
n-Tetratriacontane 0.0052 J 1.3 1.25 104 0.0013 J 0.96 1.25 77 0.0008 J 2.1 2.5 84
n-Pentatriacontane 0.0033 J 0.086 0.00093 J 0.0023 JB ND 0.0028 J
n-Hexatriacontane 0.0018 J 1.2 1.25 96 0.00072 J 0.95 1.25 76 ND 2.1 2.5 84
n-Heptatriacontane 0.0012 J 0.028 ND 0.00081 J ND 0.0013 J
n-Octatriacontane ND 0.053 0.00099 J 0.0015 JB ND 0.0026 J
n-Nonatriacontane ND ND ND ND ND ND
n-Tetracontane ND ND ND 0.0019 J ND 0.0028 J
TPH (RES) 0.57 J 18 0.27 J 7.2 0.31 J 14
TPH 0.57 J 18 0.27 J 7.2 0.31 J 14

%ortho-terphenyl 0 & 0 & 0 & 0 & 0 & 0 &
%5A-androstane 58 3 & 84 76 63 76
%d50-tetracosane 69 3 & 108 86 84 85

ND - Not Detected Page 1 of 1  



ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4079
Data Table: ORS - Surrogate Corrected

Field ID
Oil Reference 

Standard
Oil Reference 

Standard
Sample Type ORS ORS
Matrix OIL OIL
Sample Size 5.1 mg 5.1 mg
Weight Basis OIL OIL
Associated Blank NA NA
Field Date 04/23/02 04/23/02
Extract Date 04/23/02 04/23/02
Analysis Date 10/27/02 11/01/02
Date Received 04/23/02 04/23/02
Percent Solids NA NA
Dilution Factor 1 1
Percent Lipids NA NA
Min Reporting Limit 4.9 4.9
Units mg/Kg T %D Q mg/Kg T %D Q

Polynuclear Aromatic Hydrocarbons
Naphthalene 838 710 18 844 710 18.9
C1-Naphthalenes 1490 1600 -6.88 1590 1600 -0.625
C2-Naphthalenes 1920 2300 -16.5 2100 2300 -8.7
C3-Naphthalenes 1410 1960 -28.1 1420 1960 -27.6
C4-Naphthalenes 794 1180 -32.7 828 1180 -29.8
Acenaphthylene ND ND
Acenaphthene ND ND
Biphenyl 231 214 7.94 232 214 8.41
Fluorene 106 95.2 11.3 102 95.2 7.14
C1-Fluorenes 249 239 4.18 248 239 3.76
C2-Fluorenes 342 356 -3.93 346 356 -2.81
C3-Fluorenes 318 396 -19.7 324 396 -18.2
Anthracene ND ND
Phenanthrene 288 260 10.8 282 260 8.46
C1-Phenanthrenes/anthracenes 555 612 -9.31 582 612 -4.9
C2-Phenanthrenes/anthracenes 599 752 -20.3 600 752 -20.2
C3-Phenanthrenes/anthracenes 445 534 -16.7 440 534 -17.6
C4-Phenanthrenes/anthracenes 267 308 -13.3 276 308 -10.4
Dibenzothiophene 256 222 15.3 254 222 14.4
C1-Dibenzothiophenes 470 484 -2.89 490 484 1.24
C2-Dibenzothiophenes 624 658 -5.17 613 658 -6.84
C3-Dibenzothiophenes 514 574 -10.4 532 574 -7.32
Fluoranthene ND ND
Pyrene 15.4 13.4 14.9 14.9 13.4 11.2
C1-Fluoranthenes/pyrenes 84.4 83.9 0.596 83.3 83.9 -0.715
C2-Fluoranthenes/pyrenes 142 142 0 141 142 -0.704
C3-Fluoranthenes/pyrenes 144 158 -8.86 144 158 -8.86
Benzo[a]anthracene ND ND
Chrysene 51.5 49.2 4.67 51.5 49.2 4.67
C1-Chrysenes 80.3 81.5 -1.47 78 81.5 -4.29
C2-Chrysenes 92.1 102 -9.7 100 102 -1.96
C3-Chrysenes 79.6 79.6 0 65.7 79.6 -17.5
C4-Chrysenes 55.6 64 -13.1 58.5 64 -8.59
Benzo[b]fluoranthene 8.44 7.62 10.8 6.33 7.62 -16.9
Benzo[k]fluoranthene ND ND
Benzo[e]pyrene 11.6 12.4 -6.45 11.4 12.4 -8.06
Benzo[a]pyrene ND ND
Perylene ND ND
Indeno[1,2,3,-c,d]pyrene ND ND
Dibenzo[a,h]anthracene 1.13 J 1.24 J
Benzo[g,h,i]perylene 3 J 3.18 -5.66 3.04 J 3.18 -4.4

d8-Naphthalene 88 96
d10-Acenaphthene 95 99
d10-Phenanthrene 99 100
d12-Benzo[a]pyrene 111 105
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4079
Data Table: ORS - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

Polynuclear Aromatic Hydro
Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Biphenyl
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/anthracenes
C2-Phenanthrenes/anthracenes
C3-Phenanthrenes/anthracenes
C4-Phenanthrenes/anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/pyrenes
C2-Fluoranthenes/pyrenes
C3-Fluoranthenes/pyrenes
Benzo[a]anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[1,2,3,-c,d]pyrene
Dibenzo[a,h]anthracene
Benzo[g,h,i]perylene

d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Benzo[a]pyrene

Oil Reference 
Standard

Oil Reference 
Standard

ORS ORS
OIL OIL
5.1 mg 5.1 mg
OIL OIL
NA NA

04/23/02 04/23/02
04/23/02 04/23/02
11/05/02 10/29/02
04/23/02 04/23/02

NA NA
1 1

NA NA
4.9 4.9

mg/Kg T %D Q mg/Kg T %D Q

825 710 16.2 760 710 7.18
1560 1600 -2.5 1400 1600 -9.38
2090 2300 -9.13 2000 2300 -10.9
1560 1960 -20.4 1700 1960 -13.8

897 1180 -24 950 1180 -19.5
ND ND
ND ND

230 214 7.48 220 214 4.2
101 95.2 6.09 100 95.2 7.14
251 239 5.02 240 239 0.837
346 356 -2.81 340 356 -3.93
349 396 -11.9 330 396 -16.2

ND ND
280 260 7.69 280 260 6.54
550 612 -10.1 600 612 -1.14
606 752 -19.4 690 752 -8.64
444 534 -16.8 510 534 -4.31
275 308 -10.7 290 308 -4.54
253 222 14 250 222 13.1
488 484 0.826 490 484 2.27
625 658 -5.02 690 658 5.32
514 574 -10.4 560 574 -2.26

ND ND
14.1 13.4 5.22 17 13.4 28.4
78.9 83.9 -5.96 88 83.9 4.77
143 142 0.704 150 142 5.63
144 158 -8.86 170 158 6.96

ND ND
52.8 49.2 7.32 54 49.2 10.6
81.6 81.5 0.123 90 81.5 10.2
89.8 102 -12 110 102 3.92
77.4 79.6 -2.76 100 79.6 25.6

57 64 -10.9 72 64 12.2
7.58 7.62 -0.525 7 7.62 -7.87

ND ND
12.1 12.4 -2.42 12 12.4 -1.61

ND ND
ND ND
ND ND

1.21 J 1.5 J
2.9 J 3.18 -8.8 3.4 J 3.18 5.66

92 89
96 95
97 96

104 106
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4079
Data Table: IRM - Surrogate Corrected

Field ID
Instrument Reference 

Standard
Instrument Reference 

Standard
Sample Type IRM IRM
Matrix IRM IRM
Sample Size 0.1 mL 0.1 mL
Weight Basis WET WET
Associated Blank NA NA
Field Date 10/15/02 10/15/02
Extract Date 10/15/02 10/15/02
Analysis Date 10/27/02 11/01/02
Date Received 10/15/02 10/15/02
Percent Solids NA NA
Dilution Factor 1 1
Percent Lipids NA NA
Min Reporting Limit 250 250
Units ug/L T %D Q ug/L T %D Q

Polynuclear Aromatic Hydrocarbons
Naphthalene 6940 6890 0.726 6990 6890 1.45
C1-Naphthalenes ND ND
C2-Naphthalenes ND ND
C3-Naphthalenes ND ND
C4-Naphthalenes ND ND
Acenaphthylene 6770 6960 -2.73 6550 6960 -5.89
Acenaphthene 6550 7280 -10 6560 7280 -9.89
Biphenyl 7180 7000 2.57 7170 7000 2.43
Fluorene 6320 7270 -13.1 6210 7270 -14.6
C1-Fluorenes ND ND
C2-Fluorenes ND ND
C3-Fluorenes ND ND
Anthracene 7300 7820 -6.65 7160 7820 -8.44
Phenanthrene 7040 7010 0.428 6830 7010 -2.57
C1-Phenanthrenes/anthracenes ND ND
C2-Phenanthrenes/anthracenes ND ND
C3-Phenanthrenes/anthracenes ND ND
C4-Phenanthrenes/anthracenes ND ND
Dibenzothiophene ND ND
C1-Dibenzothiophenes ND ND
C2-Dibenzothiophenes ND ND
C3-Dibenzothiophenes ND ND
Fluoranthene 6080 5910 2.88 6080 5910 2.88
Pyrene 5990 5890 1.7 6000 5890 1.87
C1-Fluoranthenes/pyrenes ND ND
C2-Fluoranthenes/pyrenes ND ND
C3-Fluoranthenes/pyrenes ND ND
Benzo[a]anthracene 3450 3590 -3.9 3440 3590 -4.18
Chrysene 7460 7030 6.12 7310 7030 3.98
C1-Chrysenes ND ND
C2-Chrysenes ND ND
C3-Chrysenes ND ND
C4-Chrysenes ND ND
Benzo[b]fluoranthene 5490 5250 4.57 5600 5250 6.67
Benzo[k]fluoranthene 5920 5570 6.28 5590 5570 0.359
Benzo[e]pyrene 6050 5620 7.65 5790 5620 3.02
Benzo[a]pyrene 7000 6790 3.09 6830 6790 0.589
Perylene 7360 7120 3.37 7020 7120 -1.4
Indeno[1,2,3,-c,d]pyrene 6380 6290 1.43 6210 6290 -1.27
Dibenzo[a,h]anthracene 5660 5180 9.27 5570 5180 7.53
Benzo[g,h,i]perylene 5400 5290 2.08 5340 5290 0.945

d8-Naphthalene 94 94
d10-Acenaphthene 94 94
d10-Phenanthrene 92 92
d12-Benzo[a]pyrene 90 90
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4079
Data Table: IRM - Surrogate Corrected

Field ID
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Date Received
Percent Solids
Dilution Factor
Percent Lipids
Min Reporting Limit
Units

Polynuclear Aromatic Hydro
Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Biphenyl
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/anthracenes
C2-Phenanthrenes/anthracenes
C3-Phenanthrenes/anthracenes
C4-Phenanthrenes/anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/pyrenes
C2-Fluoranthenes/pyrenes
C3-Fluoranthenes/pyrenes
Benzo[a]anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[1,2,3,-c,d]pyrene
Dibenzo[a,h]anthracene
Benzo[g,h,i]perylene

d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Benzo[a]pyrene

Instrument Reference 
Standard

Instrument Reference 
Standard

IRM IRM
IRM IRM
0.1 mL 0.1 mL

WET WET
NA NA

10/15/02 10/15/02
10/15/02 10/15/02
11/05/02 10/29/02
10/15/02 10/15/02

NA NA
1 1

NA NA
250 250

ug/L T %D Q ug/L T %D Q

7050 6890 2.32 6700 6890 -2.61
ND ND
ND ND
ND ND
ND ND

6520 6960 -6.32 6400 6960 -7.33
6570 7280 -9.75 6400 7280 -12.1
7160 7000 2.28 6900 7000 -1.43
6370 7270 -12.4 6200 7270 -14.7

ND ND
ND ND
ND ND

7140 7820 -8.7 7000 7820 -11
6820 7010 -2.71 6800 7010 -3.71

ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

6030 5910 2.03 6000 5910 1.35
5860 5890 -0.509 5800 5890 -0.679

ND ND
ND ND
ND ND

3400 3590 -5.29 3400 3590 -5.29
7140 7030 1.56 7000 7030 0.142

ND ND
ND ND
ND ND
ND ND

5540 5250 5.52 5600 5250 5.9
5760 5570 3.41 5400 5570 -1.97
5930 5620 5.52 5700 5620 1.78
6760 6790 -0.442 6700 6790 -1.18
7230 7120 1.54 6900 7120 -2.53
6350 6290 0.954 6200 6290 -0.795
5570 5180 7.53 5500 5180 6.56
5440 5290 2.84 5200 5290 -0.945

94 97
94 97
94 97
87 94
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4079
Data Table: SRM - Surrogate Corrected

Field ID
Standard Reference 

Material - 1944
Standard Reference 

Material - 1944
Standard Reference 

Material - 1944
Sample Type SRM SRM SRM
Matrix SEDIMENT SEDIMENT SEDIMENT
Sample Size 1.01 g 1.01 g 1.02 g
Weight Basis DRY DRY DRY
Associated Blank DY-S-66PB DZ-S-03PB DY-S-69PB
Field Date 10/16/02 10/28/02 10/17/02
Extract Date 10/16/02 10/28/02 10/17/02
Analysis Date 10/27/02 11/05/02 10/29/02
Date Received 10/16/02 10/28/02 10/17/02
Percent Solids 98.8 98.8 98.8
Dilution Factor 2 1 1
Percent Lipids NA NA NA
Min Reporting Limit 49.5 99 49
Units ug/Kg T %D Q ug/Kg T %D Q ug/Kg T %D Q

Polynuclear Aromatic Hydrocarbons
Naphthalene 935 1650 -43.3 & 762 1650 -53.8 & 694 1650 -57.9 &
C1-Naphthalenes 459 374 379
C2-Naphthalenes 1380 1170 1230
C3-Naphthalenes 1790 1620 1820
C4-Naphthalenes 1980 2270 2140
Acenaphthylene 1060 903 894
Acenaphthene 452 358 570 -37.2 & 391
Biphenyl 157 123 320 -61.6 & 116
Fluorene 699 592 850 -30.4 625
C1-Fluorenes 837 716 718
C2-Fluorenes 1290 1150 1040
C3-Fluorenes 1520 1420 1300
Anthracene 1680 1770 -5.08 1380 1770 -22 1370 1770 -22.6
Phenanthrene 5780 5270 9.68 4670 5270 -11.4 4430 5270 -15.9
C1-Phenanthrenes/anthracenes 6140 4950 5200
C2-Phenanthrenes/anthracenes 6480 5100 5740
C3-Phenanthrenes/anthracenes 4310 3610 3700
C4-Phenanthrenes/anthracenes 3710 2870 3100
Dibenzothiophene 862 685 620 10.5 731
C1-Dibenzothiophenes 2040 1580 1660
C2-Dibenzothiophenes 3120 2560 2950
C3-Dibenzothiophenes 2850 2270 2380
Fluoranthene 10200 D 8920 14.3 8990 8920 0.785 7940 8920 -11
Pyrene 10400 D 9700 7.22 9290 9700 -4.23 8120 9700 -16.3
C1-Fluoranthenes/pyrenes 8950 6550 6860
C2-Fluoranthenes/pyrenes 4450 3060 2940
C3-Fluoranthenes/pyrenes 1760 1340 1570
Benzo[a]anthracene 5880 4720 24.6 4590 4720 -2.75 4320 4720 -8.47
Chrysene 7050 4860 45.1 & 5190 5900 -12 5010 5900 -15.1
C1-Chrysenes 4560 3420 3730
C2-Chrysenes 2740 2050 2120
C3-Chrysenes 1290 910 1140
C4-Chrysenes 474 406 752
Benzo[b]fluoranthene 7760 5960 30.2 5840 5960 -2.01 5220 5960 -12.4
Benzo[k]fluoranthene 2200 2300 -4.35 1980 2300 -13.9 1680 2300 -27
Benzo[e]pyrene 4400 3280 34.1 3420 3280 4.27 3140 3280 -4.27
Benzo[a]pyrene 5400 4300 25.6 3890 4300 -9.53 3750 4300 -12.8
Perylene 1330 1170 13.7 1020 1170 -12.8 1050 1170 -10.2
Indeno[1,2,3,-c,d]pyrene 3860 2780 38.8 & 2810 2780 1.08 2690 2780 -3.24
Dibenzo[a,h]anthracene 1000 759 31.8 657 759 -13.4 786 759 3.56
Benzo[g,h,i]perylene 3610 2840 27.1 2680 2840 -5.63 2580 2840 -9.15

d8-Naphthalene 52 44 45
d10-Acenaphthene 76 72 75
d10-Phenanthrene 98 98 97
d12-Benzo[a]pyrene 98 92 95
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE II
Data Package: 4079
Data Table: DUP - Surrogate Corrected

Field ID 02-N10-01-PHC-S 02-N10-01-PHC-S DUP 02-N23-01-PHC-S 02-N23-01-PHC-S DUP 02-SAG-01-PHC-S
02-SAG-01-PHC-S 

DUP
Sample Type N DUP N DUP N DUP
Matrix SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
Sample Size 17.49 g 17.46 g 20.6 g 20.65 g 15.41 g 15.2 g
Weight Basis DRY DRY DRY DRY DRY DRY
Associated Blank DY-S-66PB DY-S-66PB DZ-S-03PB DZ-S-03PB DY-S-69PB DY-S-69PB
Field Date 08/02/02 08/02/02 08/05/02 08/05/02 08/14/02 08/14/02
Extract Date 10/16/02 10/16/02 10/28/02 10/28/02 10/17/02 10/17/02
Analysis Date 10/28/02 10/28/02 11/06/02 11/06/02 10/30/02 10/30/02
Date Received 08/15/02 08/15/02 08/15/02 08/15/02 08/23/02 08/23/02
Percent Solids 57.2 57.2 68.5 68.5 50.4 50.4
Dilution Factor 1 1 1 1 1 1
Percent Lipids NA NA NA NA NA NA
Min Reporting Limit 0.71 0.72 0.61 0.6 0.81 0.82
Units ug/Kg ug/Kg RPD Q ug/Kg ug/Kg RPD Q ug/Kg ug/Kg RPD Q

Polynuclear Aromatic Hydrocarbons
Naphthalene 12 11 8.7 7.4 7.2 2.7 6.9 7.4 7
C1-Naphthalenes 25 24 4.1 16 17 6.1 17 15 12
C2-Naphthalenes 41 40 2.5 29 30 3.4 35 34 2.9
C3-Naphthalenes 28 29 3.5 22 22 0 41 38 7.6
C4-Naphthalenes 14 15 6.9 15 15 0 25 24 4.1
Acenaphthylene 0.039 J 0.085 J 74 & 0.048 JB 0.046 JB 4.2 0.084 J 0.097 J 14
Acenaphthene 1 1 0 0.89 0.89 0 0.81 0.78 J 3.8
Biphenyl 6.4 6.2 3.2 5.2 5.2 0 6.1 5.8 5
Fluorene 5.4 5.5 1.8 4 3.9 2.5 5.5 5.3 3.7
C1-Fluorenes 9.4 9.6 2.1 7.1 6.7 5.8 7.3 7.2 1.4
C2-Fluorenes 13 13 0 9.6 9.5 1 12 11 8.7
C3-Fluorenes 11 12 8.7 8.6 9.2 6.7 12 12 0
Anthracene 0.66 J 0.6 J 9.5 0.61 0.58 J 5 0.83 0.81 J 2.4
Phenanthrene 27 26 3.8 19 19 0 26 25 3.9
C1-Phenanthrenes/anthracenes 39 39 0 30 30 0 47 45 4.3
C2-Phenanthrenes/anthracenes 32 33 3.1 26 26 0 44 44 0
C3-Phenanthrenes/anthracenes 22 22 0 17 18 5.7 29 29 0
C4-Phenanthrenes/anthracenes 10 9.6 4.1 8.8 8.8 0 14 13 7.4
Dibenzothiophene 4.1 4 2.5 2.9 3 3.4 4.1 4.1 0
C1-Dibenzothiophenes 8.8 8.7 1.1 6.3 6.4 1.6 21 19 10
C2-Dibenzothiophenes 11 11 0 8.4 7.9 6.1 25 25 0
C3-Dibenzothiophenes 8.4 8.6 2.4 6.5 6.1 6.3 16 18 12
Fluoranthene 6.2 5.7 8.4 4.2 4.3 2.4 6.9 6.8 1.4
Pyrene 7.8 7.7 1.3 6.1 6.2 1.6 8.6 8.6 0
C1-Fluoranthenes/pyrenes 20 20 0 15 15 0 23 23 0
C2-Fluoranthenes/pyrenes 20 19 5.1 14 14 0 20 20 0
C3-Fluoranthenes/pyrenes 12 12 0 9.3 9 3.3 15 14 6.9
Benzo[a]anthracene 1.7 1.8 5.7 1.6 1.6 0 2.3 2.6 12
Chrysene 12 12 0 10 10 0 13 13 0
C1-Chrysenes 13 12 8 11 12 8.7 16 17 6.1
C2-Chrysenes 12 12 0 9.9 10 1 20 15 28
C3-Chrysenes 6 6.1 1.6 4.4 4.5 2.2 9.5 10 5.1
C4-Chrysenes 3.2 3 6.4 3.6 3.1 15 6 7 15
Benzo[b]fluoranthene 7.2 7.1 1.4 6.5 6.3 3.1 9.5 9.4 1
Benzo[k]fluoranthene 0.6 J 0.85 34 & 0.47 J 0.48 J 2.1 0.96 0.93 3.2
Benzo[e]pyrene 8.7 8.8 1.1 8.2 8 2.5 8.8 9.1 3.4
Benzo[a]pyrene 2.2 2.2 0 1.6 1.7 6.1 4.4 3.9 12
Perylene 59 57 3.4 56 56 0 100 97 3
Indeno[1,2,3,-c,d]pyrene 1.7 1.7 0 1.3 1.4 7.4 2.5 2.4 4.1
Dibenzo[a,h]anthracene 0.89 0.85 4.6 0.75 0.83 10 1.1 1 9.5
Benzo[g,h,i]perylene 6.1 6 1.6 5.4 5.8 7.1 6 5.9 1.7

d8-Naphthalene 54 46 50 56 44 51
d10-Acenaphthene 77 73 75 76 66 81
d10-Phenanthrene 95 95 92 93 78 93
d12-Benzo[a]pyrene 97 95 83 90 74 90
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase I.
Summer 1999 Final Data (Surrogate Corrected) - Lab Quality Control ORS

Field ID
Oil Reference 

Standard
Lab ID BY32ORS
Sample Type ORS
Matrix OIL
Sample Size 5.12 mg
Weight Basis OIL
Associated Blank NA
Field Date 03/21/01
Extract Date 03/21/01
Analysis Date 04/10/01
Date Received 03/21/01
Percent Solids NA
Percent Lipids NA
Min Reporting Limit 4.88
Units mg/Kg T %D Q

Sterane-Triterpane Biomarkers - Wet
T4-C23Diterpane 51.3 58.9 -13
S4-Diacholestane 42.8 46.8 -8.6
S5-Diacholestane 28.7 26.1 9.96
T9-C29Tricyclictriterpane 13.3 15.7 -15
T10-C29Tricyclictriterpane 17 15 13.3
T11-Trisnorhopane(TS) 19 24.8 -23
T12-Trisnorhopane(TM) 23 31 -26
S24-Methylcholestane 27.6 26.2 5.34
S25-Ethylcholestane 46.6 39.8 17.1
S28-Ethylcholestane 35.1 33.9 3.54
T15-Norhopane 75.1 83.8 -10
T18-Oleanane ND
T19-Hopane 110 113 -2.7
T21-Homohopane 47.3 46.1 2.6
T22-Homohopane 32.8 35.2 -6.8

5B(H)-Cholane 112

ND - Not Detected Page 1 of 1  



MMS Beaufort Sea ANIMDA Project: Summer 2000 Sampling

Station Data for Trace Metal Organism Samples

Sample Station Station Collection Organism Comments
Identification Identification Grouping Date Type

00-N03-01-PHC-T-AN N03 Northstar 8/17/2000 Anonyx amphipods
00-N12-01-PHC-T-AN N12 Northstar 8/19/2000 Anonyx amphipods
00-N13-01-PHC-T-AN N13 Northstar 8/19/2000 Anonyx amphipods
00-N18-01-PHC-T-AN N18 Northstar 8/22/2000 Anonyx amphipods
00-L08-01-PHC-T-AS L08 Liberty 8/21/2000 Astarte clams
00-L09-01-PHC-T-AS L09 Liberty 8/21/2000 Astarte clams
00-3A-01-PHC-T-AS 3A Liberty 8/20/2000 Astarte clams
00-4A-01-PHC-T-AN 43 Liberty 8/21/2000 Anonyx amphipods
00-5F-01-PHC-T-CY 5F Northstar 8/19/2000 Cyrtodaria clams Gwydyr Bay
00-5H-01-PHC-T-AS 5H In Between N & L 8/22/2000 Astarte clams
00-5(0)-01-PHC-T-AN 5(0) In Between N & L 8/22/2000 Anonyx amphipods



MMS Beaufort Sea ANIMDA Project: Summer 2000 Sampling

Quality Assurance and Quality Control Data for Sediment Metal Analyses. Page 1 of 2

Results for the Marine Sediment Standard Reference Material (SRM) MESS-2 certified by the National Research Council of Canada (NRC).

Standard Reference Ag Al As Ba Be Cd Co Cr Cu Fe Hg Mn Ni Pb Sb Tl V Zn
Material (µg/g) (%) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (%) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g)

SRM MESS-2 0.19 8.60 21.4 966 2.41 0.25 13.5 107 37.7 4.20 0.089 354 44.5 21.9 1.24 1.01 247 157
This Study 0.16 8.52 20.6 986 2.41 0.25 13.5 104 38.4 4.17 0.089 353 44.8 21.7 1.22 0.99 246 158

0.16 8.65 21.5 1060 2.41 0.25 14.5 104 37.5 4.16 0.093 353 48.5 22.4 1.18 1.04 253 165
0.16 8.71 20.9 1040 2.38 0.24 14.0 108 39.4 4.17 0.087 352 47.8 22.4 1.21 1.03 259 159

8.86 106 39.3 4.20 0.098 363 250 167
8.68 101 38.4 4.26 0.092 356 259 159

SRM MESS-2 0.18 8.57 20.7 - 2.32 0.24 13.8 106 39.3 4.35 0.092 365 49.3 21.9 1.09 0.98* 252 172
NRC Certified Values ± 0.02 ± 0.26 ± 0.8 - ± 0.12 ± 0.01 ± 1.4 ± 8 ± 2.0 ± 0.22 ± 0.009 ± 21 ± 1.8 ± 1.2 ± 0.13 - ± 10 ± 16

* Reference Value, not Certified. ** Total Carbon (Inorganic plus Organic).

Method Detection Limits (MDLs).

Ag Al As Ba Be Cd Co Cr Cu Fe Hg Mn Ni Pb Sb Tl V Zn
(µg/g) (%) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (%) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g)

Method Detection Limit 0.01 0.01 0.2 1 0.2 0.02 0.3 4 2 0.01 0.001 3 0.5 0.2 0.04 0.04 10 2



MMS Beaufort Sea ANIMDA Project: Summer 2000 Sampling

Quality Assurance and Quality Control Data for Sediment Metal Analyses. Page 2 of 2

Percent Spike Recovery.

Ag Al As Ba Be Cd Co Cr Cu Fe Hg*** Mn Ni Pb Sb Tl V** Zn

Mean 93.1 105.5 105.9 98.5 96.3 98.8 101.8 109.7 103.3 97.1 84.4 102.1 94.1 99.0 100.7 101.3 117.3 97.4
Standard Deviation 3.1 5.1 2.4 4.6 4.9 3.3 5.2 13.4 6.4 3.9 6.2 7.7 .7 6.3 3.3 3.6 3.4 1.8
(n =) 4 3 4 4 4 4 4 3 3 3 13 3 3 4 4 4 3 3

***Final concentrations are corrected for percent spike recovery.

Estimate of Precision as Percent Relative Standard Deviation (RSD) of Lab Duplicates.

Ag Al As Ba Be Cd Co Cr Cu Fe Hg Mn Ni Pb Sb Tl V Zn

00-N06-01-MET-S 15.7 0.4 3.4 2.1 11.8 9.0 3.8 2.6 3.1 4.4 2.4 1.2 0.9 1.8 1.5 0.0 0.8 2.1
00-N09-01-MET-S 12.9 1.2 2.3 3.8 0.0 4.9 3.4 3.7 2.2 3.8 3.4 2.7 5.8 5.0 2.7 6.1 6.4 2.8
00-5(10)-01-MET-S - - - - - - - - - - 0.0 - - - - - - -
00-KUP-02-MET-S 4.9 1.6 3.2 1.6 0.0 2.3 1.8 0.4 2.2 0.7 - 1.5 1.3 1.4 3.9 4.0 5.6 1.8

RSD = (standard deviation / mean) X 100



MMS Beaufort Sea ANIMDA Project: Summer 2002 Sampling

Table 4. Quality Assurance and Quality Control Data for Organism Metal Analyses. Page 1 of 2

Results for the Standard Reference Material (SRM) Mussel Tissue #2976 certified by the National Institute of Standards and Technology (NIST), Certified Reference Material
(CRM) Dogfish Muscle DORM-2 certified by the National Research Council of Canada (NRC), and the SRM Trace Elements in Water #1643d certified by NIST.

Standard Reference Ag Al As Ba Be Cd Co Cr Cu Fe Hg Mn Ni Pb Sb Tl V Zn
Material (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g)

SRM #2976 0.009 158 12.6 0.71 0.005 0.77 0.61 0.57 4.0 175 0.059 33.4 0.87 1.13 0.014 0.002 0.88 145
This Study

SRM #2976 0.011* 134* 13.3 - - 0.82 0.61* 0.50* 4.02 171.0 0.061 33* 0.93* 1.19 - 0.001** - 137
NIST Certified Values ± 0.005 ± 34 ± 1.8 - - ± 0.16 ± 0.02 ± 0.16 ± 0.33 ± 4.9 ± 0.0036 ± 2 ± 0.12 ± 0.18 - - - ± 13

CRM DORM-2 10.6 17.9 2.53 0.006 0.049 0.172 32.2 2.3 149 4.64 3.4 17.5
This Study 0.039 0.069 0.027 0.004 0.19 24.3

CRM DORM-2 0.041 10.9 18.0 - - 0.043 0.182 34.7 2.34 142 4.64 3.66 19.4 0.065 - 0.004** - 25.6
NRC Certified Values ± 0.013 ± 1.7 ± 1.1 - - ± 0.008 ± 0.031 ± 5.5 ± 0.16 ± 10 ± 0.26 ± 0.34 ± 3.1 ± 0.007 - - - ± 2.3

(µg/L) (µg/L) (µg/L) (µg/L) (µg/L)
SRM #1643d - - - 506.3 12.66 - - - - - - - - - 54.5 7.07 35.8 -
This Study

SRM #1643d - - - 506.5 12.53 - - - - - - - - - 54.1 7.28 35.1 -
NIST Certified Values - - - ± 8.9 ± 0.28 - - - - - - - - - ± 1.1 ± 0.25 ± 1.4 -

* Reference Value, not Certified. ** Information Value, not Certified.

Method Detection Limits (MDLs).

Ag Al As Ba Be Cd Co Cr Cu Fe Hg Mn Ni Pb Sb Tl V Zn
(µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g)

Method Detection Limit 0.004 2.3 0.03 0.01 0.001 0.001 0.003 0.01 0.7 2.5 0.001 1.1 0.01 0.003 0.001 0.001 0.01 0.4



MMS Beaufort Sea ANIMDA Project: Summer 2002 Sampling

Table 4. Quality Assurance and Quality Control Data for Organism Metal Analyses. Page 2 of 2

Percent Spike Recovery.

Ag Al As Ba Be Cd Co Cr Cu Fe Hg*** Mn Ni Pb Sb Tl V Zn

Mean 100.3 96.9 96.0 98.1 106.9 97.9 104.7 95.7 101.9 95.7 70.2 103.3 95.1 98.8 91.7 104.7 91.7 99.1
Standard Deviation 1.2 0.3 4.1 3.2 3.2 0.8 0.3 1.3 3.5 3.4 4.5 5.8 1.3 8.2 0.0 2.7 1.2 3.0
(n =) 2 2 2 2 2 2 2 3 2 2 5 2 2 2 2 2 2 2

***Final concentrations are corrected for percent spike recovery.

Estimate of Precision as Percent Relative Standard Deviation (RSD) of Lab Duplicates.

Ag Al As Ba Be Cd Co Cr Cu Fe Hg Mn Ni Pb Sb Tl V Zn

02-N12-01-PHC-T-AN 1.0 1.0 0.1 1.1 0.0 0.0 1.4 4.2 0.0 2.7 3.6 1.5 3.5 0.0 3.1 0.0 3.4 0.0

Percent RSD = (standard deviation / mean) X 100



MMS Beaufort Sea ANIMDA Project: Summer 2002 Sampling

Station Data for Trace Metal Sediment Samples.

Sample Station Station Collection Comments
Identification Identification Grouping Date

02-N01-01-MET-S N01 Northstar 8/3/2002
02-N02-01-MET-S N02 Northstar 8/3/2002
02-N03-01-MET-S N03 Northstar 8/5/2002 Field Triplicate
02-N03-02-MET-S N03 Northstar 8/5/2002 Field Triplicate
02-N03-03-MET-S N03 Northstar 8/5/2002 Field Triplicate
02-N04-01-MET-S N04 Northstar 8/3/2002
02-N05-01-MET-S N05 Northstar 8/3/2002
02-N06-01-MET-S N06 Northstar 8/2/2002
02-N07-01-MET-S N07 Northstar 8/5/2002
02-N08-01-MET-S N08 Northstar 8/5/2002
02-N09-01-MET-S N09 Northstar 8/5/2002
02-N10-01-MET-S N10 Northstar 8/2/2002
02-N11-01-MET-S N11 Northstar 8/2/2002
02-N12-01-MET-S N12 Northstar 8/2/2002
02-N13-01-MET-S N13 Northstar 8/4/2002
02-N14-01-MET-S N14 Northstar 8/5/2002
02-N15-01-MET-S N15 Northstar 8/7/2002
02-N16-01-MET-S N16 Northstar 8/5/2002
02-N17-01-MET-S N17 Northstar 8/5/2002
02-N17-01-MET-S(subsurface) N17 Northstar 8/5/2002 Clay Layer
02-N18-01-MET-S N18 Northstar 8/2/2002
02-N19-01-MET-S N19 Northstar 8/2/2002
02-N20-01-MET-S N20 Northstar 8/2/2002
02-N21-01-MET-S N21 Northstar 8/2/2002
02-N23-01-MET-S N23 Northstar 8/5/2002
02-L01-01-MET-S L01 Liberty 7/31/2002
02-L04-01-MET-S L04 Liberty 7/29/2002
02-L06-01-MET-S L06 Liberty 7/30/2002
02-L07-01-MET-S L07 Liberty 7/30/2002
02-L08-01-MET-S L08 Liberty 7/30/2002 No Clams
02-L08-02-MET-S L08 Liberty 7/30/2002 Clams
02-L09-01-MET-S L09 Liberty 7/30/2002
02-3A-01-MET-S 3A Liberty 7/29/2002
02-3B-01-MET-S 3B Liberty 7/29/2002 Near Pole Island
02-4A-01-MET-S 4A Liberty 7/31/2002
02-4B-01-MET-S 4B Liberty 7/31/2002 Boulder Patch
02-4C-01-MET-S 4C In Between N & L 7/31/2002
02-5A-01-MET-S 5A Northstar 8/3/2002
02-5B-01-MET-S 5B Northstar 8/3/2002
02-5D-01-MET-S 5D Northstar 8/5/2002 Lee of STP/West Dock, F.Trip.
02-5D-02-MET-S 5D Northstar 8/5/2002 Field Triplicate
02-5D-03-MET-S 5D Northstar 8/5/2002 Field Triplicate
02-5E-01-MET-S 5E Northstar 8/4/2002
02-5F-01-MET-S 5F Northstar 8/7/2002 Gwydyr Bay
02-5H-01-MET-S 5H In Between N & L 8/1/2002
02-5(0)-01-MET-S 5(0) In Between N & L 8/1/2002
02-5(1)-01-MET-S 5(1) In Between N & L 8/1/2002
02-5(5)-01-MET-S 5(5) Northstar 8/1/2002
02-5(10)-01-MET-S 5(10) Northstar 8/1/2002
02-CAN-01-MET-S Canning River Source 8/9/2002
02-KUPB-01-MET-S Kuparuk Source 8/7/2002 Borrow Pit



MMS Beaufort Sea ANIMDA Project: Summer 2002 Sampling

Trace Metal Concentrations in Sediment Samples (dry weight). Page 1 of 2

Sample Ag Al As Ba Be Cd Co Cr Cu Fe Hg Mn Ni Pb Sb Tl V Zn Comments
Identification (µg/g) (%) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (%) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g)

02-N01-01-MET-S 0.06 1.73 7.4 212 0.9 0.05 6.5 28.6 5.4 1.21 0.009 189 11.1 6.5 0.27 0.20 28.4 29.8
02-N02-01-MET-S 0.08 4.51 12.7 501 1.1 0.13 16.2 67.5 19.4 2.64 0.044 424 26.9 13.8 0.48 0.47 112 79.9
02-N03-01-MET-S 0.09 5.17 12.7 511 1.2 0.15 11.2 73.1 21.8 2.88 0.046 471 29.9 13.9 0.53 0.52 137 90.9 Field Triplicate
02-N03-02-MET-S 0.08 5.36 14.3 545 1.5 0.18 11.0 78.4 23.8 2.90 0.049 219 35.8 11.5 0.54 0.59 133 88.9 Field Triplicate
02-N03-03-MET-S 0.09 5.72 13.9 554 1.3 0.18 12.7 78.6 24.5 3.11 0.071 459 35.3 17.1 0.60 0.58 137 98.2 Field Triplicate
02-N04-01-MET-S 0.06 4.13 7.9 422 0.8 0.14 9.1 59.4 16.2 2.26 0.048 369 26.6 10.3 0.44 0.41 103 77.3
02-N05-01-MET-S #1 0.10 5.78 13.7 578 1.5 0.18 12.4 81.2 25.8 3.27 0.053 645 38.3 12.3 0.58 0.59 137 91.8 Lab Duplicate
02-N05-01-MET-S #2 0.10 5.87 13.7 584 1.5 0.18 12.5 82.2 25.6 3.29 0.057 653 38.7 12.1 0.58 0.58 139 93.1 Lab Duplicate
02-N06-01-MET-S 0.08 4.85 10.4 503 0.9 0.12 10.8 69.0 20.1 2.66 0.046 456 29.3 12.8 0.49 0.47 123 83.7
02-N07-01-MET-S 0.05 3.26 7.5 364 0.9 0.17 7.4 49.4 13.2 1.88 0.036 292 25.5 6.2 0.37 0.42 75.2 53.0
02-N08-01-MET-S 0.06 4.45 10.1 469 1.2 0.17 9.7 64.5 19.8 2.53 0.045 398 30.8 9.3 0.47 0.51 111 73.6
02-N09-01-MET-S 0.04 3.71 7.9 402 1.0 0.16 8.7 53.6 14.3 1.91 0.036 517 27.3 7.3 0.39 0.44 91.4 60.6
02-N10-01-MET-S 0.07 4.49 11.3 473 1.1 0.19 10.6 65.1 20.3 2.69 0.046 533 32.3 9.5 0.50 0.50 114 79.0
02-N11-01-MET-S 0.07 2.73 6.7 293 1.1 0.11 7.3 54.9 10.8 1.75 0.023 294 18.3 8.9 0.37 0.30 71.6 53.1
02-N12-01-MET-S 0.10 4.86 9.2 478 1.1 0.21 10.6 68.3 21.8 2.73 0.047 411 36.3 10.1 0.51 0.52 115 85.5
02-N13-01-MET-S 0.12 5.58 10.6 514 1.2 0.22 12.6 82.9 25.5 3.18 0.061 648 36.6 15.3 0.60 0.53 130 107
02-N14-01-MET-S 0.10 5.72 11.6 545 1.6 0.21 13.7 82.1 26.3 3.21 0.059 789 42.9 11.6 0.59 0.55 136 102
02-N15-01-MET-S 0.11 1.65 6.3 302 1.0 0.11 5.2 22.4 6.4 1.14 0.015 177 10.9 6.1 0.28 0.20 41.0 29.3
02-N16-01-MET-S 0.09 5.86 14.1 550 1.4 0.20 10.7 79.5 23.6 3.20 0.051 563 31.8 14.3 0.57 0.56 146 96.4
02-N17-01-MET-S 0.09 5.27 13.7 518 1.1 0.21 11.6 75.5 23.5 2.94 0.057 443 30.5 13.8 0.59 0.55 131 94.8
02-N17-01-MET-S(subsurface) 0.10 5.92 9.7 582 1.4 0.19 15.1 83.4 26.1 3.17 0.056 363 41.3 12.3 0.59 0.59 146 98.4 Clay Layer
02-N18-01-MET-S 0.05 4.50 11.4 476 1.1 0.19 10.3 66.8 18.5 2.49 0.045 393 32.7 9.1 0.45 0.49 107 71.9
02-N19-01-MET-S 0.07 4.60 12.0 478 1.2 0.18 10.4 65.8 20.5 2.57 0.051 448 33.0 9.7 0.49 0.51 115 77.2
02-N20-01-MET-S 0.10 1.65 4.2 291 0.9 0.07 5.2 23.8 5.8 0.89 0.011 143 8.1 5.1 0.25 0.21 35.8 27.6
02-N21-01-MET-S 0.31 4.43 8.5 423 0.9 0.21 9.4 69.5 19.6 2.48 0.048 460 25.8 11.3 0.51 0.41 108 88.4
02-N23-01-MET-S 0.08 4.82 9.3 575 1.2 0.27 9.7 66.9 21.0 2.45 0.047 286 33.6 10.4 0.50 0.55 118 82.0
02-L01-01-MET-S 0.07 2.59 7.6 259 0.6 0.10 5.5 38.0 8.8 1.37 0.021 197 10.5 7.2 0.31 0.29 58.0 42.8
02-L04-01-MET-S 0.09 3.78 10.2 385 0.7 0.16 8.3 55.6 15.6 2.11 0.036 314 20.3 11.6 0.52 0.44 95.9 72.1
02-L06-01-MET-S 0.05 4.58 10.0 486 1.2 0.19 9.6 68.3 18.5 2.43 0.044 335 32.6 9.3 0.50 0.49 110 77.7
02-L07-01-MET-S 0.05 4.07 8.7 437 1.0 0.19 8.4 60.3 17.6 2.15 0.041 282 29.7 8.0 0.47 0.46 102 69.7
02-L08-01-MET-S 0.26 1.64 6.8 415 0.6 0.08 3.8 31.7 7.1 0.99 0.012 167 8.5 7.2 0.34 0.21 37.5 30.5 No Clams
02-L08-02-MET-S 0.07 3.43 9.0 534 0.9 0.17 7.3 54.5 14.5 1.97 0.033 249 26.3 7.4 0.42 0.43 85.4 61.2 Clams
02-L09-01-MET-S 0.08 2.23 11.0 243 0.8 0.10 6.2 38.8 6.9 1.70 0.019 216 11.9 9.5 0.39 0.26 52.4 50.6
02-3A-01-MET-S 0.07 4.71 13.7 512 0.8 0.17 8.5 65.6 21.4 2.75 0.061 372 27.5 12.9 0.54 0.52 109 83.8
02-3B-01-MET-S 0.07 5.03 12.7 518 0.9 0.23 8.8 71.3 22.1 2.81 0.058 361 28.3 14.1 0.54 0.51 115 89.1
02-4A-01-MET-S 0.08 4.28 8.9 535 0.6 0.31 9.5 66.0 21.5 2.44 0.042 430 29.7 11.6 0.56 0.50 99.3 88.2
02-4B-01-MET-S 0.05 2.02 4.9 221 0.5 0.17 5.5 28.7 8.2 1.27 0.016 208 13.8 5.4 0.29 0.22 48.6 44.7
02-4C-01-MET-S 0.01 1.56 4.3 165 0.3 0.05 4.0 23.3 4.2 1.16 0.007 196 11.9 4.1 0.19 0.18 44.8 23.9
02-5A-01-MET-S 0.07 5.42 11.3 538 1.3 0.19 11.4 72.8 21.5 2.82 0.049 533 37.1 11.0 0.52 0.55 131 87.2
02-5B-01-MET-S 0.05 1.72 6.9 221 0.7 0.05 4.6 19.7 4.8 1.03 0.008 149 11.3 5.9 0.20 0.21 38.0 21.5
02-5D-01-MET-S 0.03 3.36 7.3 341 0.5 0.19 7.0 54.5 11.2 1.92 0.024 321 24.1 6.3 0.39 0.30 71.1 68.9 Field Triplicate
02-5D-02-MET-S 0.07 3.74 7.4 372 0.6 0.18 8.3 58.3 13.9 2.13 0.032 386 27.5 8.2 0.41 0.35 90.9 76.4 Field Triplicate
02-5D-03-MET-S 0.05 3.82 7.3 401 0.9 0.23 9.3 55.5 13.7 2.05 0.030 340 32.2 6.2 0.40 0.42 89.0 69.6 Field Triplicate
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Trace Metal Concentrations in Sediment Samples (dry weight). Page 2 of 2

Sample Ag Al As Ba Be Cd Co Cr Cu Fe Hg Mn Ni Pb Sb Tl V Zn Comments
Identification (µg/g) (%) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (%) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g)

02-5E-01-MET-S 0.06 1.65 8.2 203 0.5 0.06 4.0 19.2 4.3 0.78 0.009 178 8.6 5.1 0.25 0.20 36.2 24.1
02-5F-01-MET-S 0.07 4.38 8.0 455 1.0 0.18 10.6 67.4 19.3 2.04 0.043 467 34.3 8.6 0.49 0.46 101 78.2
02-5H-01-MET-S 0.06 2.85 8.0 313 0.6 0.14 6.1 50.5 11.3 1.75 0.026 219 19.6 8.4 0.35 0.29 65.8 60.5
02-5(0)-01-MET-S 0.05 3.12 7.4 363 0.8 0.21 8.1 50.3 12.6 1.84 0.025 345 27.9 6.1 0.37 0.39 74.9 59.5
02-5(1)-01-MET-S 0.05 1.72 7.5 223 0.6 0.07 4.3 20.9 4.4 1.11 0.006 149 11.0 5.3 0.25 0.33 40.2 26.7
02-5(5)-01-MET-S 0.05 3.47 8.0 357 0.5 0.13 7.3 49.6 13.6 2.01 0.060 296 21.6 8.6 0.41 0.35 91.8 64.7
02-5(10)-01-MET-S #1 0.07 2.62 8.5 271 0.5 0.12 6.1 39.9 10.2 1.52 0.021 234 17.7 7.3 0.33 0.26 71.0 55.7 Lab Duplicate
02-5(10)-01-MET-S #2 0.06 2.56 8.2 271 0.5 0.12 6.0 39.3 9.6 1.48 0.020 234 17.9 7.2 0.33 0.26 71.0 55.2 Lab Duplicate
02-CAN-01-MET-S 0.11 3.54 4.5 439 0.9 0.59 10.2 64.2 26.9 2.09 0.077 329 45.2 8.2 0.86 0.48 133 100
02-KUPB-01-MET-S 0.17 3.70 13.0 589 1.4 0.28 14.5 64.4 34.1 3.03 0.066 1240 39.1 18.4 0.70 0.34 82.5 96.3 Borrow Pit



MMS Beaufort Sea ANIMDA Project: Summer 2002 Sampling

Statistics for Trace Metal Concentrations and Total Organic Carbon (TOC) Content in Sediment Samples (dry weight).  Field Triplicates and Lab Duplicate have been averaged
prior to statistical analysis.

Station Statistic Ag Al As Ba Be Cd Co Cr Cu Fe Hg Mn Ni Pb Sb Tl V Zn
Grouping (µg/g) (%) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (%) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g)

Northstar Mean 0.09 4.35 10.0 456 1.1 0.17 10.2 63.4 18.6 2.44 0.043 419 28.9 10.4 0.47 0.46 106 75.5
Stations Std. Dev. 0.05 1.33 2.7 103 0.2 0.05 2.8 17.9 6.4 0.69 0.015 156 9.2 2.9 0.11 0.12 34.0 23.1
N01-N21 n 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23

Maximum 0.31 5.92 14.1 582 1.6 0.27 16.2 83.4 26.3 3.28 0.061 789 42.9 15.3 0.60 0.59 146 107
Minimum 0.04 1.65 4.2 212 0.8 0.05 5.2 22.4 5.4 0.89 0.009 143 8.1 5.1 0.25 0.2 28.4 27.6

Liberty Mean 0.10 3.19 9.0 394 0.8 0.14 7.0 49.6 12.7 1.82 0.029 251 20.0 8.6 0.42 0.37 77.3 57.8
Stations Std. Dev. 0.07 1.06 1.5 109 0.2 0.05 2.0 13.5 5.0 0.50 0.012 62.2 9.8 1.6 0.08 0.11 27.9 17.2
L01-L09 n 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7

Maximum 0.26 4.58 11 534 1.2 0.19 9.6 68.3 18.5 2.43 0.044 335 32.6 11.6 0.52 0.49 110 77.7
Minimum 0.05 1.64 6.8 243 0.6 0.08 3.8 31.7 6.9 0.99 0.012 167 8.5 7.2 0.31 0.21 37.5 30.5

BSMP Mean 0.06 3.21 8.4 351 0.7 0.15 7.1 46.7 12.8 1.82 0.031 299 21.9 8.1 0.38 0.36 76.7 58.6
Stations Std. Dev. 0.02 1.33 2.5 133 0.2 0.07 2.4 20.1 6.9 0.68 0.020 120 9.2 3.1 0.13 0.13 30.8 25.1
3A-5(10) n 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15

Maximum 0.08 5.42 13.7 538 1.3 0.31 11.4 72.8 22.1 2.82 0.061 533 37.1 14.1 0.56 0.55 131 89.1
Minimum 0.01 1.56 4.3 165 0.3 0.05 4 19.2 4.2 0.78 0.006 149 8.6 4.1 0.19 0.18 36.2 21.5

Cumulative* Mean 0.08 3.79 9.3 411 0.9 0.16 8.7 55.7 15.7 2.14 0.037 353 25.2 9.4 0.43 0.41 91.6 67.1
Std. Dev. 0.05 1.39 2.6 122 0.3 0.06 3.0 19.4 6.9 0.72 0.017 149 9.9 3.0 0.12 0.13 34.6 24.2

n 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45
Maximum 0.31 5.92 14.1 582 1.6 0.31 16.2 83.4 26.3 3.28 0.061 789 42.9 15.3 0.60 0.59 146 107
Minimum 0.01 1.56 4.2 165 0.3 0.05 3.8 19.2 4.2 0.78 0.006 143 8.1 4.1 0.19 0.18 28.4 21.5

* Excluding CAN and KUPB sediment samples.
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Results for the Marine Sediment Certified Reference Materials (CRMs) MESS-2 and MESS-3 certified by the National Research Council of Canada (NRC) and Standard Reference
Material (SRM) Trace Elements in Water #1643d certified by the National Institute of Standards and Technology (NIST).

Reference Material Ag Al As Ba Be Cd Co Cr Cu Fe Hg Mn Ni Pb Sb Tl V Zn
(µg/g) (%) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (%) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g)

CRM MESS-2 0.18 8.54 21.2 1060 2.3 0.25 14.5 109 37.5 4.29 0.088 369 48.0 20.8 1.09 0.97 257 170
This Study 0.18 8.51 21.4 1020 2.2 0.24 14.1 106 37.8 4.23 0.094 370 48.2 21.1 1.07 0.96 255 170

0.17 8.65 21.2 987 2.3 0.25 13.8 104 38.2 4.21 - 354 48.2 22.9 1.13 1.03 249 165
0.20 8.66 21.3 1000 2.2 0.24 14.1 105 38.0 4.20 - 357 49.6 22.7 1.11 1.03 250 166

CRM MESS-2 0.18 8.57 20.7 - 2.32 0.24 13.8 106 39.3 4.35 0.092 365 49.3 21.9 1.09 0.98* 252 172
NRC Certified Values ± 0.02 ± 0.26 ± 0.8 - ± 0.12 ± 0.01 ± 1.4 ± 8 ± 2.0 ± 0.22 ± 0.009 ± 21 ± 1.8 ± 1.2 ± 0.13 - ± 10 ± 16

CRM MESS-3 - - - - - - - - - - - - - - - - - -
This Study - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -

CRM MESS-3 0.18 8.59 21.2 - 2.30 0.24 14.4 105 33.9 4.34 0.091 324 46.9 21.1 1.02 0.90 243 159
NRC Certified Values ± 0.02 ± 0.23 ± 1.1 - ± 0.12 ± 0.01 ± 2.0 ± 4 ± 1.6 ± 0.11 ± 0.009 ± 12 ± 2.2 ± 0.7 ± 0.09 ± 0.06 ± 10 ± 8

(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)

SRM #1643d - - - 509.2 - - - - - - - - - - - - - -
This Study - - - 507.6 - - - - - - - - - - - - - -

SRM #1643d 1.270 127.6 56.02 506.5 12.53 6.47 25.00 18.53 20.5 91.2 - 37.66 58.1 18.15 54.1 7.28 35.1 72.48
NIST Certified Values ± 0.057 ± 3.5 ± 0.73 ± 8.9 ± 0.28 ± 0.37 ± 0.59 ± 0.20 ± 3.8 ± 3.9 - ± 0.83 ± 2.7 ± 0.64 ± 1.1 ± 0.25 ± 1.4 ± 0.65

* Reference Value, not Certified. ** Total Carbon (Inorganic plus Organic).

Method Detection Limits (MDLs).

Ag Al As Ba Be Cd Co Cr Cu Fe Hg Mn Ni Pb Sb Tl V Zn
(µg/g) (%) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (%) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g) (µg/g)

Method Detection Limit 0.007 0.01 0.2 1 0.1 0.02 0.3 1 1.7 0.01 0.001 3 0.5 0.2 0.04 0.04 10 2
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Percent Spike Recovery.

Ag Al As Ba Be Cd Co Cr Cu Fe Hg Mn Ni Pb Sb Tl V*** Zn

Mean 92.9 102.0 98.6 102.9 93.5 93.3 98.5 98.5 98.3 95.1 93.2 100.3 96.5 96.9 96.5 96.9 116.7 97.8
Standard Deviation 2.5 2.8 5.7 4.7 1.8 1.4 5.3 4.9 2.3 4.7 5.8 1.6 0.4 3.2 3.1 4.9 2.5 3.7
(n =) 4 2 4 4 4 4 4 2 2 2 9 2 2 4 4 4 2 2

***Final concentrations are corrected for percent spike recovery.

Estimate of Precision as Percent Relative Standard Deviation (RSD) of Lab Duplicates.

Ag Al As Ba Be Cd Co Cr Cu Fe Hg Mn Ni Pb Sb Tl V Zn

02-N05-01-MET-S 0.0 1.1 0.0 0.6 0.0 0.0 0.6 0.9 0.5 0.4 5.1 0.9 0.2 1.1 0.0 1.2 1.0 1.0
02-5(10)-01-MET-S 10.9 1.6 2.5 0.0 0.0 0.0 1.2 1.1 4.3 1.9 3.4 0.0 0.8 1.0 0.0 0.0 0.0 0.6

RSD = (standard deviation / mean) X 100
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1.0  Introduction 
 
As part of the Minerals Management Service (MMS) program entitled “Arctic Nearshore 
Impact Monitoring in the Development Area”(ANIMIDA), the second summer season 
field survey of the program was conducted from August 12 to August 28, 2000.  The 
scientific crew, on board the MMS Vessel 1273, collected samples for chemical and other 
analyses from the program study area.  This cruise report summarizes the activities and 
samples collected during the 2000 summer field survey. 
 
During the 2000 ANIMIDA summer sampling survey, the following components were 
successfully completed: 
 
• Collected sediment samples at 42 stations: 15 historic Beaufort Sea Monitoring 

Program (BSMP) stations, 16 Northstar stations, 6 Liberty stations, and 5 Northstar 
Pipeline route stations  

 
• Collected a total of 44 surface sediment samples (0 to 1 cm) for hydrocarbon and 

metals chemistry (triplicates at 2 stations)  
 
• Collected 10 bivalve/amphipod samples 
 
• Collected 5 source sediment/peat samples (4 river stations) 
 
• Collected current and turbidity profiles along 6 transect lines around Northstar (10 

total profiles) 
 
• Collected 30 suspended sediment samples at 10 stations (corresponding to current 

and turbidity profile stations) 
 
• Collected fish samples in three areas: Northstar, Liberty, and Cross Island 

(background) 
 
• Delivered field samples to analytical laboratories for appropriate analyses 
 
 
2.0  Schedule  
 
The 2000 cruise was conducted from August 15 to August 28, 2000, and coincided with a 
period of expected favorable ice conditions in the program study area.  Members of the 
field team arrived in Prudhoe Bay, Alaska between August 15 and 18, 2000.  Initial 
“check-out” of the MMS Vessel 1273 was performed between August 12 and 15 by 
ship’s captain Mark Mertz (TEG Ocean Services). Field sampling personnel from Arthur 
D. Little, Inc. (ADL), Florida Institute of Technology (FIT), and Applied Marine 
Sciences (AMS) participated in the survey. The scientific team and ship’s captain 
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conducted the work on an 18 hour-a-day basis depending on favorable operating 
conditions.  
 
3.0  Cruise Operations and Samples Collected 
 
The MMS Vessel 1273 served as the survey platform for the summer 2000 field work.  
The MMS Vessel 1273 was delivered to Prudhoe Bay, Alaska by MMS prior to the 
survey and launched after inspection by MMS and ADL representatives.  The MMS 
Vessel 1273 was also used to deploy current meters for the MMS University of Alaska 
CMI program after the ANIMIDA survey.  The ANIMIDA field survey was performed in 
four phases largely controlled by mobilization and logistical considerations. A complete 
list of the sampling stations that were targeted and sampled in the study area is included 
in Table 1.  Table 1 also provides the station type, latitude and longitude, depth, date and 
time of sampling, and the type of chemical analysis for each sample. Attachment 1, the 
chart of the ANIMIDA study area, shows the locations of the 2000 sampling stations.  
Additional daily survey and sampling station information is included in the 2000 Station 
Logs (Attachment 2).   The following narrative summarizes each phase of the field 
survey.  
 
Phase 1: Mobilization 
 
August 12  
Ship’s Captain (Mark Mertz) arrives Deadhorse, AK, inspects MMS Vessel 1273, and 
takes custody of the vessel after inspection. 
 
August 12 - 15 
Vessel 1273 shakedown in Prudhoe Bay, including implementation of necessary repairs/ 
modifications (Mark Mertz).  August 15 - ANIMIDA field team (John Brown – ADL, 
Jordan Gold – AMS, Bob Trocine – FIT, and Rob Rember – FIT) arrive in Deadhorse, 
AK – PBOC (ARCO). 
 
August 16 
Mobilization of Vessel 1273 by ANIMIDA field team. 
 
Phase 2: Northstar Area Sampling 
 
August 17 
Field team completes first survey leg to the northwest of Northstar.  Jordan Gold remains 
onshore to prep nets for fishing the following day.  Additionally, Jordan Gold contacts 
Fred Bue from Alaska Department of Fish and Game (ADF&G) to get permission to use 
a gill net, as the fyke net could not be deployed in the deeper waters around Northstar.  
Field team encounters heavy ice to NW of Northstar Island at stations 5B & 5E and then 
samples 10 Northstar stations.   
 
August 18 
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Gill net is deployed at three locations around Northstar during the day.  No fish are 
caught at any location.  Between sets, the field team samples 6 stations in the vicinity of 
Northstar Island.  Jack Huntress – ADL and John Trefry – FIT arrive at PBOC. 
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August 19 
Field team completes the sampling of stations around Northstar including those along the 
pipeline route.  Jordan Gold remains onshore to work on fish permits and Bob Trocine 
works at West Dock Seawater Treatment Plant (STP) to filter water samples. 
 
Phase 3:  Liberty Area Sampling 
 
August 20 – 22 
Having received permission to anchor the 1273 overnight in the lee of Endicott, the field 
team fuels the 1273 and heads for the Liberty Prospect area.  The next three days involve 
sampling eastern BSMP and Liberty stations during the day and driving back to PBOC at 
night.  Captain Mark Mertz remains on the boat at night to keep watch.  Field team is 
shuttled back and forth from shore with the Zodiac. 
 
On August 22 the final sediment sampling station is completed (station 5D near Stump 
Island).  The field team visits Stump Island and finds several tar “patties” (5 to 20 cm in 
diameter) on the Gywydr Bay side of the island.  Two tar patties are collected for 
possible analysis. 
 
During this time arrangements are finalized for a helicopter flight to the Colville River 
for sediment sampling. 
  
Phase 4: Turbididty/Suspended Sediment, Fish and Source Sampling 
 
August 23 
The MMS Vessel 1273 spends the day around Northstar performing turbidity tows, 
fishing, and water (suspended sediment) sampling.  In all, ten transect lines (turbidity 
tows) are completed covering the four sides of the island (see Attachment 1).  After two 
preliminary tows it is apparent (due to turbidity changes with depth) that it will be  
necessary to perform a shallow tow along a transect line and then go back along the same 
line with the instrument at a greater depth.  Water samples are taken at four locations 
around Northstar, corresponding to the turbidity tows, for suspended sediment analysis. 
 
In between transects, Jordan Gold sets a longline (50 hooks spaced evenly over ~70feet) 
and gill net.  Both are retrieved without fish at the end of the day and then reset. 
 
August 24 
BP/ARCO helicopter takes team to two locations on the Colville River for sediment and 
water sampling.  Peat is not found at either location.  John Trefry comments that the bank 
at the southern Colville sampling location has eroded significantly since last year.  On 
return, the team samples Kuparuk River sediment at the end of the access road, where it 
is also possible to obtain a sample of peat. 
 
Team splits up in afternoon.  FIT personnel work at the lab at the STP to filter water 
samples; other team members, including Michael Stewman – BP/ARCO, head out to 
Northstar to retrieve gill net and longline.  No fish are caught. 
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John Brown – ADL departs from Deadhorse late in the morning. 
 
August 25 
John Trefry – FIT, Jack Huntress – ADL, and Rob Rember – FIT leave PBOC to sample 
the Sagavanirktok River near mile marker 401 on the Dalton Highway.  FIT personnel 
head back to STP to finish filtering and begin demobilization. 
 
Field team takes trawl to Northstar and completes one 30-minute trawl around western 
side of island approximately 0.3NM from shore.  The following fauna are captured in the 
first trawl: isopods, snailfish, snails, shrimp, sculpin, anemone, amphipods, baby arctic 
cod, brachiopods, and kelp.  The sculpin, although a target species, is released due to its 
small size.  All of the other specimens captured are also released alive.  Field team heads 
back to West Dock to discuss options. 
 
John Trefry – FIT departs from Deadhorse in morning. 
 
August 26 
It is decided that baby arctic cod (<3") in sum could be used for analysis, so field team 
heads back to Northstar to trawl for cod.   When captured, cod are broken up into three 
groups: rinsed, unrinsed, and formalin-preserved.  Each sample contains 10 to 15 cod.  
The same trawl and sampling procedure is followed at Cross Island. 
 
Kathleen Gannon from University of Alaska Fairbanks arrives on night shuttle.  
 
August 27 
Sampling team, including Kathleen Gannon – UAF, heads to Liberty to follow trawling 
procedures performed at Northstar and Cross Island.  Cod are obtained with two trawls 
and are preserved.  One large sculpin is caught and preserved for organic analysis. 
 
Upon return to West Dock, equipment, supplies, and samples are prepared for shipment 
from Deadhorse, AK. 
 
Rob Rember and Bob Trocine – FIT depart Deadhorse in afternoon. 
 
August 28 
Jack Huntress – ADL and Kathleen Gannon – UAF depart Deadhorse in morning. 
 
Jordan Gold – AMS prepares gear for shipment and departs the morning of the 29th from 
Deadhorse. 
 
Mark Mertz – TEG remains to captain boat for University of Alaska CMI program. 
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Source Sample Collection 
 
As noted previously, several source samples were collected as part of the summer survey. 
The source samples collected included water for suspended particulate analysis, and 
sediment for organic and inorganic analysis, from the Sagavanirktok, Kuparuk, and 
Colville Rivers. A peat sample was obtained from the bank of the Kuparuk River.  Six 
samples of Prudhoe Bay field oils were also taken (provided by the BP/ARCO oil lab at 
PBOC) as potential source samples for hydrocarbons. 
 
 
4.0  Sampling Procedures 
 
Standard sampling procedures were followed at each sampling station according to the 
Field Logistics and Sampling Plan for the 2000 Minerals Management Service Field 
Survey (ADL, 2000).  
 
Typical sampling procedures included: deployment of amphipod traps (as required); 
conductivity, temperature, and depth (CTD) and current measurements with the 
CTD/Doppler current meter (at suspended sediment stations); and surface sediment grab 
sample collection using a modified Van-Veen Grab (for sediments and bivalves – as 
appropriate).  
 
Photodocumentation, station logs, and field notes were recorded during the field survey.  
The station logs for each sampling station are included in Attachment 2.  Each station log 
includes a description of the sampling location, observations, number and type(s) of 
samples collected, and comments. 
 
 
5.0  Technical Issues 
 
The most significant technical difficulty during this survey was capturing fish suitable for 
chemical and biological analysis.  Initially it was realized that a fyke net would not be 
suitable for use around Northstar Island.  Fred Bue of the ADF&G was contacted to 
extend the collection permit for gill net and longline use.  After several daily sets and 
some overnight attempts, it was clear that the gill net was not going to capture the fish 
necessary.  Similarly, the longline did not produce any results. 
 
After trying these passive methods, it was apparent that a more active pursuit of fish 
needed to be employed.  Jordan Gold contacted the ADF&G once more to get permission 
to use an otter trawl.  Although the otter trawl did not capture many of the target species, 
it was more successful.  It is recommended that future fishing operations apply similar 
methods, or be modified to establish areas where fyke nets can be deployed.  
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Table 1:    2000 MMS Animida Stations Sampled

Station ID Station Type Sample Type Latitude Longitude
Water 

Depth (ft) Date Time Analysis/Replicates

Organics Metals GS/TOC
13C & 

Methyl Hg Tissue
Suspended 
Sediment ODB

Doppler 
Current CTD QC Comments

3A BSMP Sed.-Grab/Tissue 70°16.988 147°05.470 22 8/20/2000 1615-1715 1 1 1 1 1 3 1 1 1 NA (Astarte)
3B BSMP Sed. Grab 70°17.917 147°02.549 15 8/20/2000 1735-1745 1 1 1 1 NA NA 1 NA NA NA
4A BSMP Sed.-Grab/Tissue 70°18.460 147°40.289 16 8/21/2000 1010-1030 1 1 1 1 10 NA 1 NA NA NA (Annoyx,Fish)
4B BSMP Sed. Grab 70°21.034 147°40.007 23 8/21/2000 1705-1750 1 1 1 1 NA 3 1 1 1 NA
4C BSMP Sed. Grab 70°26.144 147°42.957 30 8/21/2000 1840-1850 1 1 1 1 NA NA 1 NA NA NA
5(0) BSMP Sed.-Grab/Tissue 70°22.210 147°47.744 18 8/22/2000 0915-1230 1 1 1 1 1 1 1 1 1 NA (Annonyx)
5(1) BSMP Sed. Grab 70°25.024 148°03.569 21 8/22/2000 1255-1256 1 1 1 1 NA NA 1 NA NA NA
5(10) BSMP Sed. Grab 70°27.323 148°29.980 26 8/22/2000 1420-1430 1 1 1 1 1 NA 1 NA NA NA attempted biota sampling
5(5) BSMP Sed. Grab 70°26.106 147°18.127 23 8/22/2000 1340-1347 1 1 1 1 NA NA 1 NA NA NA
5A BSMP Sed. Grab 70°29.704 148°46.103 39 8/18/2000 1713-1722 1 1 1 1 NA NA 1 NA NA NA
5B BSMP Sed. Grab 70°34.890 148°55.040 47 8/17/2000 1120-1140 1 1 1 1 1 NA 1 NA NA NA "water spiking range finder"
5D BSMP Sed. Grab 70°24.488 148°33.605 7 8/22/2000 1459-1505 1 1 1 1 NA NA 1 NA NA NA
5E BSMP Sed. Grab 70°38.392 149°16.577 63 8/17/2000 1250-1305 1 1 1 1 NA NA 1 NA NA NA
5F BSMP Sed.-Grab/Tissue 70°26.486 148°49.550 6 8/19/1900 1330-1430 1 1 1 1 1 NA 1 NA NA NA (Cyrtodaria)
5H BSMP Sed.-Grab/Tissue 70°22.210 147°47.744 23 8/22/2000 1020-1110 1 1 1 1 1 NA 1 NA NA NA (Astarte)
L01 Liberty Sed. Grab 70°18.930 147°27.130 23 8/21/2000 1505-1512 1 1 1 1 NA NA 1 NA NA NA
L04 Liberty Sed. Grab 70°17.032 147°39.897 17 8/20/2000 1400-1415 1 1 1 1 1 NA 1 NA NA NA attempted biota sampling
L06 Liberty Sed. Grab 70°16.881 147°33.978 23 8/21/2000 1055-1105 1 1 1 1 NA NA 1 NA NA NA
L07 Liberty Sed. Grab 70°16.789 147°31.966 22 8/21/2000 1120-1130 1 1 1 1 NA NA 1 NA NA NA
L08 Liberty Sed.-Grab/Tissue 70°16.701 147°30.298 21 8/21/2000 1140-1325 3 3 3 3 1 5 3 1 1 NA (Astarte)
L09 Liberty Sed.-Grab/Tissue 70°16.568 147°27.130 22 8/21/2000 1350-1420 1 1 1 1 1 NA 1 NA NA NA (Astarte)
N01 Northstar Sed. Grab 70°31.644 148°41.411 43 8/17/2000 1600-1615 1 1 1 1 NA NA 1 NA NA 1
N02 Northstar Sed. Grab 70°30.525 148°41.411 46 8/17/2000 1540-1550 1 1 1 1 NA NA 1 NA NA NA
N03 Northstar Sed.-Grab/Tissue 70°30.005 148°41.575 43 8/17/2000 1520-1530 1 1 1 1 1 NA 1 NA NA NA (Annonyx)
N04 Northstar Sed. Grab 70°29.674 148°48.148 34 8/18/2000 1740-1750 2 2 2 2 NA NA 2 NA NA NA
N05 Northstar Sed. Grab 70°29.662 148°44.699 41 8/18/2000 1605-1615 1 1 1 1 NA 3 1 1 1 NA attempted biota sampling
N06 Northstar Sed. Grab 70°29.537 148°43.194 37 8/17/2000 1837-1846 1 1 1 1 NA NA 1 NA NA NA
N07 Northstar Sed. Grab 70°29.544 148°40.140 40 8/17/2000 1740-1750 1 1 1 1 NA NA 1 NA NA NA
N08 Northstar Sed. Grab 70°29.407 148°38.429 38 8/18/2000 1305-1345 1 1 1 1 NA 3 1 1 1 NA
N09 Northstar Sed. Grab 70°29.323 148°35.214 35 8/18/2000 1900-1910 1 1 1 1 NA NA 1 NA NA NA
N10 Northstar Sed. Grab 70°28.997 148°41.742 37 8/17/2000 1810-1817 1 1 1 1 NA NA 1 NA NA NA
N11 Northstar Sed. Grab 70°28.424 148°41.904 30 8/18/2000 1430-1535 1 1 1 1 NA NA 1 NA NA NA attempted biota sampling
N12 Northstar Sed.-Grab/Tissue 70°27.321 148°42.078 21 8/19/2000 1010-1020 1 1 1 1 1 NA 1 NA NA NA (Annonyx)
N13 Northstar Sed.-Grab/Tissue 70°27.004 148°43.552 15 8/19/2000 1030-1150 3 3 3 3 1 5 3 1 1 NA (Annonyx)
N14 Northstar Sed. Grab 70°25.978 148°40.459 12 8/19/2000 1540-1615 1 1 1 1 NA 2 1 1 1 NA
N15 Northstar Sed. Grab 70°26.710 148°44.570 8 8/19/2000 1205-1230 1 1 1 1 NA 2 1 1 1 NA
N16 Northstar Sed. Grab 70°29.910 148°42.558 41 8/17/2000 1850-1901 1 1 1 1 NA NA 1 NA NA NA
N17 Northstar Sed. Grab 70°29.829 148°40.379 42 8/17/2000 1648-1735 1 1 1 1 NA NA 1 NA NA NA
N18 Northstar Sed.-Grab/Tissue 70°29.082 148°42.151 37 8/17/2000 1825-1832 1 1 1 1 NA NA 1 NA NA NA (Annonyx)
N19 Northstar Sed. Grab 70°29.097 148°40.554 37 8/17/2000 1755-1805 1 1 1 1 NA NA 1 NA NA NA attempted biota sampling
N20 Northstar Sed. Grab 70°27.951 148°41.687 25 8/18/2000 1517-1525 2 2 2 2 NA NA 2 NA NA NA
N21 Northstar Sed. Grab 70°26.819 148°40.587 18 8/19/2000 1654-1730 1 1 1 1 NA 3 1 1 1 NA
N22 Northstar Sed. Grab 70°29.340 148°41.868 28 8/23/2000 1425-1435 1 1 1 NS NA NA 1 NA NA NA gravel from pipline "cover"
N23 Northstar Sed. Grab 70°29.340 148°41.868 36 8/23/2000 1435-1445 1 1 1 1 NA NA 1 NA NA NA 15 feet off pipeline

SAG-01 Source Sed. Grab 70°01.680 148°33.770 NA 8/25/2000 0800-0810 1 1 NS NS NA 1 1 NA NA NA Sagavanirktok River @ ~0.5 mi. S of Mile 401
KUP-02 Source Peat 70°17.700 148°53.370 NA 8/24/2000 1255-1305 1 1 NS NS NA 1 1 NA NA NA Kuparuk River ~2 mi. S. of bridge crossing
KUP-01 Source Sed. 70°17.700 148°59.370 NA 8/24/2000 1255-1305 1 1 NS NS NA 1 1 NA NA NA Kuparuk River at bridge crossing
COL-01 Source Sed. 70°15.960 150°49.290 NA 8/24/2000 1100-1110 1 1 NS NS NA 1 1 NA NA NA Colville River N. of Nuiqsut
COL-02 Source Sed. 70°11.360 150°52.120 NA 8/24/2000 1130-1140 1 1 NS NS NA 1 1 NA NA NA Colville River S. of Nuiqsut (sed. and peat)

L00 Liberty Tissue ~70°23.424 ~147°46.907 ~22 8/27/2000 1430-1500 1 NS NS NS 3 NA NS NA NA NA Otter trawl
B00 BSMP Tissue ~70°26.144 ~148°03.569 ~20 8/26/2000 1730-1800 1 NS NS NS 3 NA NS NA NA NA Otter trawl
N00 Northstar Tissue/Sed. ~70°36.674 ~148°30.212 ~35 8/26/2000 13110-1340 1 NS NS NS 3 NA NS NA NA NA Otter trawl - sed. from net

Notes:
NA = Not applicable
NS = Not sampled
Trawl sample locations are approximate

Table 2-110/21/2003
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Attachment 1:  2000 Chart of the ANIMIDA Study Area 
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ArtJur D L iI:tIe

Date
Time'

Station ID 3
Client MM:S
Project 2000 ANIMIDA

?Ie:::-'-' 1"1-' 5" I ICase No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log

SamplingLocation3' ,1-Station Number ,..,

Latitude- 1fJO I" . 'IS¥' \ Longitude~
~ n Type

. 0 BS
/ Lft-- (J5:..l.f10,' orthstarlLibertyl Alternate

I

I

,

Field Observations and Measurements .-
WindSpeed ,6" let- WindDirection tJ t. SeaslIce 2 .f~. SPar, 1'1'?/~
WaterDepth L"2.. fZ.~. Conductivity,Temperature,Depth (CTD) -./
cm Depth(s) 1. D rI. Doppler CUlTent / Turbidity :.--
Acoustics: Air - --- Water Other

Comments:
Samples Collected
Surface Sediment v V, Grab_-../ N f ReDli , G ~ jq .~; d"-Wl~)

~

Sediment Texture (checkall thatapply):
>50%silt/clay v Fine / CoarseSand- Gravel- ShellHatch.
Indications of Anoxia: Yes No /' H2S Odor: Yes- No. V"
Comments: c...\u.~ "-.J( .'"I - 2-(W' iJ "lIQ..vl \J lAO

Suspended Sediments:
Surface, If""

Comments:

Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte V Cyrtodaria Macoma Portlandia

Comments: Gr"/{ ~121 /'vt (j )(,1 c;- 6,1 {'/ltJf Ih Q IFf is AIr} (',:sA sryi'Nl. k.e I,')

Quality Control Samples
Field Blank

Mixed-

Mid-Water -:11~ Bottom 5" ~ Other

Equipment Blank Other

Overall Comment:$:
.\ J

~

I
I
M

Signature: Date: ?5/~looI '

'"..

--.--
Organics Metals GrainSize TOC HC MethylHg Other

r , ' I , (iDB(i'>



1 ,", I_II'II""~

Date
Time 0

Station ill 0313
Client :MM:S
Project 2000 ANIMIDA

"~ 3 «) - 1?-4 5" I ICase No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
ArtIur D Little

::

Sampling Location '3f)Station Number D
Latitude-11)", of.q 17-

~ !ype

Longitude) 't "1'"(J,;?. 5-q 9 ~Northstar/Libertyl Alternate.
I

Field Observations ;;-nd Measurements .WindSpeed !7)<" . WindDirection EN £ SeaslIce / -2 .f/. 5C'~/.(.
WaterDepth /~ pl. Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air -- Water Other

nQ~

Comments:
Samples Collected
Surface Sediments: Van Veen Grab a/" No. of ReQIicates

Sediment Texture (checkallthatapply):
>50% silt/clay V' Fine-L Coarse Sand Gravel- SheIl Hatch.
Indications of Anoxia: Yes No H2S Odor: Yes No
Comments: /J1;.</ (1>7S"'I'(;CL vJj fIt~J1Y Ql4fp/l'?or!? Ie/beL

Suspended Sediments:
Surface

Mixed-

Mid-Water Bottom Other
Comments:

Biota: (circle species collected for analysis)

Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whifefish-
Clams Astarte Cyrtodaria Macoma_- Portlandia
Comments:

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments: LV\ Ti'Vl I- ~.

Signature:

°'Y\-- I

VX~W 10 lJ
Date: ~

. 7/l.-A -.,~/"

Field Personnel:

-

Organics Metals Grain Size TOC 13C Methyl Hg Other
i I I I / (?j)iJ r; )



Station ill L/ A
Client MMS

.~1/"1.. (J (5(? I I Project 2000 ANIMIDA:30 Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location ~ '$j.d~D
Station Number ~C"i!? ~(~r.; ifft
Latitude 7{) (Jis(, 't&D LongitudeIi/If) 'it, Z.~?

Artlur D Little
Station Log

Date
Time'

~n Type
~/Northstar/Libertyl Alternate

Field Observations and Measurements .

WindSpeed iz.~7. Wind Direction AI ).j£ SeasIIce 2-? fI-.WaterDepth t; /- . Conductivity, Temperature, Depth (CID)-
CTD Depth(s) Doppler CUITent Turbidity
Acoustics: Air - Water Other

~ i...Lz.

Comments:

Samples Collected
Surface Sed V" ~ sl.."f'imtlj

Sediment Texture (checkall thatapply):

>50% silt/clay V" Fine Coars~d../ Gravel- Shell Hatch.
Indications of Anoxia: Yes- No H2S Odor: Yes No ~

Comments: shff c(ezv IV\;-)l.~~wi (r-~~ .q.o\1d'Pav.?,de\~ s(\4flti{qVtI Dnt
Suspended Sediments:

Surface

Mixed-

Mid-Water Bottom Other

I

I

I

I

Comments:
Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic eod~ Char- Cisco-L Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma. Portlandia

Comments:1it'r\1()h,~ 'J('f ,h (fJ iOjO , 6'-;/ J\Q.f t \1 c:a {I
QualityControlSamples I

Field Blank Equipment Blank Other

OverallCOn wi- ~I.t,j/~'} '~~I 1:6 ~tt;::, "'Vjli ~"'Ylf v .20,.",

1,OC ;~o ,~V1d. ..1- ~"J)' L'~_(~\.. 1'~~, r;z. CiSco Rdt'.M~d kLc(J~
.fi\i.{ ..t'XY'II INI(~I-'tJ(nJ b;, +1'1:) tfl (( Y\il.l.( I' "

,---
IL-

)
Field Personnel: /11

Date: q/d.1/ ~}(j

Signature:

I

- p - . -.-- -

,u.-.---. . .-_u_A_- . .. A '-I"'---'-- -
Organics ?..letals Grain Size TOe Be Methyl Hg Other

I I ' I ' ovEr})



" .,.

Artlur D Little Stationill 4.A-
Client :MMS

~ Z-\-O 0 I I Project 2000 ANIMIDAi~/3 c> Case No. 68533
Arctic Nearshore Impact Monitoringin the Development Area (ANIMIDA)

Station Log
Date

Time.

Sampling LocatiOny A-StationNumber
Latitude 1ii-l~o'1~V Longitudej:11"'(0. 2.2f~

Station Type
BS:MP/N orthstar/Liberty/ Alternate

tl" ;~
Field Observations and Measurements - (! I
Wind Speed /0\:.1..:t') Wind Direction .AJc... Seas/Ice -Z ~
Water Depth I/0 ~t; Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other

Comments:

Samples Collected
Surface Sediments: Van Veen Grab No, of Re£licates~

Sediment Texture (checkallthatapply):
>50% silt/clay Fine- Coarse Sand- Gravel- Shell Hatch.
Indications of Anoxia: Yes- No HzS Odor: Yes- No
Comments:
Suspended Sediments:

Surface

Mixed-

Mid-Water Bottom Other
Comments:

Biota: (circlespeciescollectedforanalysis) . l. uJ - I
Amphipods Annonyx- ~ ~UQV'CUV1.-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- ciscoL Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma.. Portlandia'I - ------

Comments: U~~""S fu1" O"'f'qt:t III Ie ~
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments: . ~~t\~ Cf.)cu ~ Cot -('?J QJ/Id.O">'1~DcAtr.-lCt~itJ;{J)UI
~l h\;(:A'S. .~~.Vl fr:rr nry;;-1I11~ tA~'rS/~ ~;,I1().L Xt)3 Ct~

Ci0 ~C>00". I
. ()o.-~A-c:'- pitL.-',-F. ...ODJ"l1--U-fl-k-.:,-F

o..W 06)- "t.4 - lXJI - Pf+-c.- 0, - r=

Field Personnel: ~TfJ~M/I3'"G RR .
Signature: ~ . A") Date: 1"- 2- I- 00

- -- - --

Organics Metals Grain Size TOC BC Methyl Hg Other



I

I

I
I

I
I
I
I
I
I
I

Date
Time

Station ill 4 B
Client M:MS

~ I I Project 2000 ANIMIDA- "1-50 Case No- 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
Artlur D Little

Sampling Location l i Q
StationNumber~
Latitude 1-0" 2..\ . 03lf Longitude--.Bl 0 qo. 06 7-

~ Type

~orthstar/Liberty/ Alternate

FieldObservations. and Measurements ! ()]
Wind Speed~: Wind Direction f f'J f Seas/Ice '2 'n,

Water Depth--':)'3-.:.fJ~ f1. Conductivity, Temperature, Depth (CTD) ~crn Depth(s) A- J- 2.""'<" Doppler Current ~ Turbidity ~
Acoustics: Air Water u_- Other

Comments:

Samples Collected
Surface Sediments.- Van Veen Grab V' No. of Re~licates ,

Sediment Texture (checkall that apply):

>50% silt/clay V Fine- Coarse Sand- Gravel- Shell Hatch.
Indications of Anoxia: Yes- No v" HzS Odor: . Yes No V
Comments: tvlJ d tj cf 0.1 IMl'lli.V't~(-l, ])elid f\s'~{k s~\f~ ~ <;DvWl
Suspended Sediment:

Surface 1W'

Mixed-

'- Q~bUz.\.

Mid-Water-3 nI'. Bottom -J;;. \;'v'- Other
Comments:
Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safran Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia.
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:

Signature: Date: !ij4 Jgz5i)

Field Personnel:

Organics Metals Grain Size TOC BC Methyl Hg Other
\ \ I ' ) 0'1>& (;)



I,..~:..~~,..-;...~

Date
Time'

Station ID 4- C
Client MMS
Project 2000ANIMIDA
Case No. 68533

Arctic Nearshore Impact Monitoringin the Development Area (ANIMIDA)

Station Log
Artlur D Little

SamplingLocation..
Station Number if L-
Latitude--1C" ~G2. II.f4

~~ !ype
Longitude 141 ()Lf..2.OfS-7- ~NorthstarlLiberty/Altemate

Field Observations and Measurements
Wind Speed icJ id . Wind Direction~ Seas/Ice--LfL:.
Water Depth ~OH. Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other

Commen ts:

Samples Collected - /
Surface Sediments: Van VeenGrab--'L No. of Replicates

I Organics I Metals I Grain Size I TO~ 13 CVCI). (') V )
Sediment Texture (checkall thatapply):
>50% silt/clay V Fine Coarse Sand- Gravel V Shell Hatch.
Indications of Anoxia: Yes No V H2SOdor: Yes No, V-

I' \Comments: 1-2. (.yV\ ~'iJ\1L'M.J~ OIl'ZY\Y('r\'I/Y~(:" 5\.t~ q'f~~. 5!
Suspended Sediments:

Surface

J
Methyl Hg

I

Mixed-

Mid-Water Bottom Other
Comments:

Biota: (circlespeciescollected/oranalysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria__- Macoma - Portlandia
Comments:

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:

Signature: Date:

m



I
I ArtJur D Little Station ID 5" ( 0

Client MMS
Project 2000 ANIMIDA

v I ICaseNo. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
Date
Time'

Sampling Location ~ I~ '\ ~ Type

Sta~ionNumb~r~ . ~.. . ~INOrthstar/Libertyl AlternateLatltude~. A1 .L, c: LongItude . . 1'-14-
=1<12.z..:K,'I I tn f1 C¥').3PCJ

Field Observations and Measurements -

Wind Speed~' Wind DirectionfJJt SeaslIce~
WaterDepth ,¥.f L- - Conductivity,Temperature,Depth (CTD)
CTDDepth(s) ,/ ,../ilL Doppler Current V Turbidity,
Acoustics: Air Water Other

a...---

~

Comments: l])jf - 1'~70
Samples Collected
Surface Sediments: Van VeenGrab ./ No. of ReQlicates \

Sediment Texture (checkallthatapply):
>50% silt/clay./' Fine / CoarseSand Gravel- ShellHatch
Indications of Anoxia: Yes- No H2S Odor: Yes- No
Comments: (;"vu <o.Vl.A ~i '2.-~ ,v.w-. 5Ji~1(P 0\
Suspended Sediments:

Surface---1-ro.

Mixed-

Mid-Water-'3 M Bottom ~ Other
Comments:
Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safran Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria. Macoma Portlandia
Comments:A I' 1. l, f. at:tI 1.,-(~~S) \"0.,1-;,\1(a ) AoS- ""W(3-~"'" ~.
Quality Cont~ I amples .

Field Blank Equipment Blank Other

Overall Comments:

~.J'
,~ .

Field Personnel:

Signature: Date:
~ou

Organics Metals Grain Size TOC HC Methyl Hg Other
i , t , , O( ,)



Date
Time 0

Station ill 6 (I )
Client m1S

~ 6 I IProject 2000 ANIMIDA- ---0- 0 (9' Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
Ilrtlur D Little

SamplingLocation ~ )Station Number

Latitude~O ~-:)d~i~ LongitudeJ!f<?~ 03 ,~0 " '
~n Type
~lNorthstar/L~bertY/ Alternate

.

FieldObservations and Measurements Cf
Wind Speed ,.1t"'i5 K\': Wind Direction G:.N~ Seas/Ice 1-- ~ ",oJ. .
Water Depth ~ \ ~~ ' Conductivity, Temperature, Depth (CTD)
cm Depth(s) DopplerCurrent Turbidity
Acoustics: Air - --- - - Water Other

hQ L~

Comments:
Samples Collected
Surface Sediments. v V, Grab ./ N f Rep}i

Sediment Texture (checkall thatapply):
>50% silt/clay v o!~ Fine~ Coarse Sand- Gravel- Shell Hatch

Indicationsof Anoxia: Yes- No V HzSOdor: Yes- No /'

Comments: ~\\\L ~Vli LIV\."\.X~ ~ ...fOJ{ t\\. 'oJ.

Suspended Sediments:
Surface

Mixed-

Mid-Water Bottom Other
Comments:
Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia
Comments:

Quality Control Samples
FieldBlank - Equipment Blank Other

Overall Comments:

Signature: , Date: g(4c0

---

- - --.-w
Organics Metals Grain Size TOe HC Methyl Hg Other

J I ' I Of}(,)



Date
Time.

Station In 5( 5
Client M:.M:S .
Project 2000 ANIMIDA

I .."' ':'/' I I ICase No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
Artlur D Little

Sampling Location
5 C~\

Station Number . I ) D. Y1. '
Latitude~ Longitude 14~ ,<{ I f1'tl

'V ?k f,Ob~
FieldObservationsand Measurements r(
Wind Speed /L -15 ~.' Wind Direction 6IJe. Seas/Ice '" 2-)1- .
Water Depth~ Conductivity, Temperature, Depth (CID)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air - Water --- -- Other

~~ Type
~ Northstar/LibertylAlternate

v\o l..~

Comments: s.t~U
Samples Collected
Surface Sediments:

I

Organics
I \1\ ,', I "f \

Sediment Texture (checkall thatapply):

>50% silt/clay V~? Fine~ Coarse Sand- Gravel- Shell Hatch.
Indications of Anoxia: Yes- No ,./ H2S Odor: Yes~ No.../"

Comments: Y;V\i 1'<-\.1)(\ \:J/ WhJJ M~')<.~'r-..
Suspended Sediments:

Surface

., .",'.{) 0 f

No. of Replicates.

~C MethylHg
I

Mixed-

Mid-Water Bottom Other

t

~

!

I

I

I

I

I

Comments:

Biota: (circle species collectedfor analysis)

Amphipods Annonyx-
Fish: Sculpin- Safran Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma --- .. Portlandia
Comments:

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: \f\A...

Signature: ~
Date:~ 00



I-~:

ArtIur D Little Station ill :]( ID)
Client M:MS

Date. ~O; I I Project 2000ANIMIDATime It-( - t..j. D Case No. 68533
Arctic Nearshore Impact Monitoringin the Development Area (ANIMIDA)

Station Log

Sampling Location -
(-. ).Station Number ~ I ()

Latitude---d!J" 'J..1. 3;(3 ; Longitude /4 g (?)::J..q -''(gO

~ !ype
~.N orthstar/LibertylAlternate

Field Observations and Measurements ., rl
WindSpeed ,2.-,,-kIT. .WindDirection-ff..~r£ SeaslIce~
Water Depth .2G ,~ Conductivity, Temperature, Depth (CTD)-
CTDDepth(s) DopplerCurrent Turbidity
Acoustics: Air - Water Other

,-
'ft.LJrtZ

Comments:

Samples Collected
Surface Sediment, v V, Grab ./ N f Replicat,

Sediment Texture (checkall thatapply):
>50% silt/clay ? Fine 7 Coarse Sand Gravel- Shell Hatch.
Indicationsof Anoxia: Yes- No H2SOdor: Yes_- No
Comments: {r ~ \' q ~ d 1 ,.vII 5' c)f1.,v,; ~ d. "

Suspended Sediments:
Surface

Mixed-

Mid-Water Bottom Other
Comments:

Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia-
Comments: M h,"" ~d -- ()O 2 tJt""'J.,~
Quality Control amples

FieldBlank Equipment Blank Other

Overall Comments:

f\R.

Signature: Da~e:

- --

Organics Metals Grain Size TOC l3C Methyl Hg Other
1 I I I , 07fR( I)



Station ID 5A-
Client l\fMS

Date ~ " 0 I I Project 2000 ANIMIDATime :~ i1{3.. 11-~ ~ Case No. 68533
Is/I~rArcticNearshore Impact Monitoring in the Development Area (ANIMIDA)

Artlur D Little
Station Log

SamplingLocation ~ 11--Station Number ::::>

Latitude~ Longitude~" Lt'G..Ie3

Field Observations and Measurements

Wind Speed ,) -If ~{ Wind Direction W SeaslIce lith f rN'p
Water Depth 3Cf -r I , Conductivity, Temperature, Depth (CTD)-
CTDDepth(s) DopplerCurrent Turbidity
Acoustics: Air Water Other

- -'..?"%/u k'7J

Comments:

Samples Collected
Surface Sediments: VanVeen Grab / No. of ReQlicates,

Sediment Texture (checkall thatapply):

>50% silt/clay to/' Fine- Coarse Sand- Gravel- Shell Hatch.

Indications of Anoxia: Yes- No 'x." H2S Odor: Yes No-

Comments: ?o-j.<;JJ--tc..}"Arrki~,en- Cove. fA .{J!C/Y\(!. ."'S-6C.M 11!vci"o/~{t
Suspended Sediments:

Surface

Mixed-

Mid-Water Bottom Other
Comments:

Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia
Comments:

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments: ~~
n'1 '-.;cl / ).., j Yl'1f.b

l

Field Personnel:

Signature: Date: ~

~._-_. - .

Organics Metals Grain Size TOC 13C Methyl Hg Other

1 1 I ; , OJ) (j)



~

Date
Time'.

Station ill 5 B
Client l\.1MS

I0 0 I I Project 2000 ANlMID AII£{a Case No. 68533
~rctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
Artlur D Little

SamplingLocation- i3Station Number .~ I

Latitude q.tJ 0 ~4. ~9() /

~n Type

Longitude/'1e () ')5.0</0' ~lNorthstarlLibertyl Alternate

Field Observations and Measurements

Wind Speed Ndf\L ,Wind Direction #11 SeaslIce CQ/'"
Water Depth~ Conductivity, Temperature, Depth (CTD)
CTD Depth(s) "15B '1l/f{c'-' Doppler Current Turbidity
Acoustics: Air Water __un Other

?O-i/O % ire u.w'i.Y

Comments:

Samples Collected /'
SurfaceSediments: VanVeenGrab v

Organics Metals Grain Size
J I

Sediment Texture (checkallthatapply):
>50% silt/clay Fine V Coarse Sand- Gravel- Shell Hatch
Indications of Anoxia: Yes . No V HzSOdor: Yes No,

Comments: ~i~l <~V)c/ {YI ;J(~J ,JI rtrav~ q)inol 1; I",,~

Suspended Sediments:
Surface

MethyLRg
(JJClM,k'

.ftvl'" 1~(cJ,.)

Mixed-

Mid-Water Bottom, Other
Comments:

Biota: (circle species collected for analysis} '-r~ "(V\.uvh i l.(.. '~'~\c l A t-IW 1 "Amphipods Annonyx- Y'" ru ft\f' .
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma_- Portlandia
Comments:

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments: ,J. ~yY)be.1f if. 15 TV1)Ci~ ('c,(k;,.//ed ;;?, 2.. L H~0

~5;{!'S .p.."",~ ?f,ir.k - ;'-' ':'1~ v,U<A'-1. (I '0 J \-1d) -Mr aw. ~"L\k<'J'<;fI;Ie\~, nh-\~" ~y"

t-l\1:

Signature: Date: sfJ1/~CJ(J{)



Ilrtlur D Little Station ill
Client MM:S

~ i)V I I Project 2000ANIMIDAI -' I,OS- Case No. 68533
ArcticNearshore Impact Monitoringin the Development Area (ANIMIDA)

Station Log 5])
Date
Time'

Sampling Location 5"StationNumber . V
Latitude~ Y

~-: '!ype
Longitude!lIDu 3'i .& f,f; I ~l orthstarlLiberty/Altemate

!

i

1

I

I

I

r

f

I

I

I

r

FieldObservations and Measurements - ri
WindSpeed (0 -\1..K~. Wind Direction~ SeaslIce---L.J:1...
Water Depth 7-"" f-~ Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other

Comments: '\ V' ~"*- l ~L ~t ::>,
Samples Collected
Surface Sediments: VanVeenGrab./ No.of ReQlicates

h~ i-~

Sediment Texture (checkallthatapply):
>50% silt/clay V Fine-L.. Coarse Sand- Gravel- Shell Hatch
Indications of Anoxia: Yes- No V HzS Odor: Yes- No V'"

Comments: t'\'\..d 1 X-/~ .f,'\u. c:;,~\Vl.c.\C-lVtd bf~c.k 7C1.d(Ac.J(P<Uif??)
Suspended Sediments:

Surface

Mixed-

Mid-Water Bottom Other
Comments:

Biota: (circlespeciescollectedforanalysis)
Amphipods Annonyx-
Fish: Sculpin- Safran Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia
Comments:

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments: LA"', (/ I

Field Personnel:

Date:
~6U

Signature:

-

Organics Metals Grain Size TOC 13C Methyl Hg Other
f , ' \ j O"tfBr.)



Date
Time'

Station ill 5 £:
Client :MMS
Project 2000 ANIMIDA
Case No. 68533. . --- - .. .

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

ArtJur D Little
Station Log

Sampling Location 5 t::"'Station Number v
1,,) i} '.,0 a"2 ,') ,

Latitude~ Longitude/'-/90 !r;.56-11

~~ !ype
~Northstar/Liberty/ Alternate

FieldObservations and Measurements '

Wind Speed :; -1 k,~. Wind Direction '~,tN Seas/Ice~

Water Depth (; '3 f L Conductivity, Temperature, Depth (CID)
cm Depth(s) DopplerCurrent Turbidity
Acoustics: Air- - Water -- - Other

." '10 %' I~ icc,'*f

Sediment Texture (check all that apply) :

>50% silt/clay Fine V Coarse Sand- Gravel- Shell Hatch Mixed_. '

Indications of Anoxia: Yes.1.L No V? H2S Odor: Yes- No /" '~~k s:~alU' ft'\ I/h

Comments:fi-~ - ~ <;C\V\Q \}VtVL" I~" (1{'w./ cI~ ~ - t'l1.0.h1l'~SO-IOO
Suspended Sediments:

Surface

Comments:
Samples Collected
Surface Sediment: GrabV' N f Repli Iv v

Mid-Water OtherBottom
Comments:

Biota: (circlespeciescollectedforanalysis) .JOt, .""\.-'If"c.-h;-CiL
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma- Portlandia
Comments:
Quality Control Samples

Field Blank

~f~(ffJr; .

Equipment Blank Other

Overall Comments:
]),,; ?~~ t KJ( I h. . ~ ~.

!IV-

Signature: Date:

...........,

Organics Metals Grain Size TOC 13C Methyl Hg Other
I , J I I O'D'o(, )



Artlur D Little StationID 5 F
Client :MMS

Date ~~.;tOZlO I I Project 2000 ANIMIDATime' '" i 5. - /43D Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log

Sampling Location
Station Number 5 F
Latitude 1()° r.1&. it g-CO

~~ !ype

Longitude'1ft (J '19. S60 ; ~Northstar/Liberty/Altemate

Field Observations and Measurements .

WindSpeed 2 -'3k t.. WindDirection IV~ seaslIce~ O'f'Y..-
Water Depth G fl-. Conductivity, Temperature, Depth (CID)-
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air - Water -- -- Other

Comments:

Samples Collected
Surface Sediments: Van Veen Grab-L No. of Re£licates -( I )

Sediment Texture (ch}Ckall that applyJ)
>50% silt/clay v' Fine-L Coarse Sand- Gravel- Shell Hatch
Indications of Anoxia: Yes- No H2SOdor: Yes- No
Comments: .f';"I'4L s-a:.vd :VV\ ~d v->/ WIJ d S (71~ Q:

Suspended Sediments:
Surface

Mixed-

Mid-Water Bottom Other
Comments:

Biota: (circle species collected for analysis)

Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria V Macoma, Portlandia.

Comments: N 35" 'Jveil?; y;~ \~ ~ '1-5" M L..oP c.y-ni .
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:

/Y1

Signature: Date: 8f7/~W

I

Organics Metals Grain Size TOC 13C Methyl Hg Other

I I J I 1J])t3(i )



Date
Time OJ

Station ill 5H
Client MMS
Project 2000 ANIMIDA
Case No. 68533. .

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
Artlur D Little

Sampling Location ~ 11
StationNumber :/ q

Latitude~()O 21. .1.\b i Longitude~l> i{1.1~~

~!ype
el~orthstar/Libertyl Alternate"

FieldObservation~and Measurements rJWind Speed i 5" i:.. Wind Direction ttV E Seas/Ice 2' S " ~ ~)
WaterDepth 9--~ t\- ' Conductivity,Temperature,Depth (CTD)-
cm Depth(s) DopplerCurrent Turbidity,
Acoustics: Air - __un Water Other

",l{..vi'! ~1"e6';\

Van Veen Grab "V

Metals I Gr~ize,
I I I

Sediment Texture (check all that apply) :

>50% silt/clay v Fine--i.L- Coarse Sand Gravel~ Shell Hatch,
Indications of Anoxia: Yes- No H2S Odor: Yes No

Comments: f~ ~Ci\l\~, vJi ""'-.ud l"'V1~ q,-ct\l'il.\ ~\xe(\ Ih o C(OM c;tell ~"
Suspended Sediments:

Surface

Comments:
Samples Collected
Surface Sediments:

I

Organics

No. of Replicates,

TOC I 13C

I

Mid-Water Bottom Other
Comments:

Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte V Cyrtodaria Macoma Portlandia,
Comments: N ~() q ra he; \l N lJ..Q..A "-l15- 1)1 '- A~~k /c.,."- 2. (.~.
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments: , I .."

Field Personnel:

Date: ~Signature:



Date
Time'

Station ill 1-0I
Client :MMS
Project 2000 ANIMIDA
Case No. 68533

A~ctic Ne~r~h~re Impact Monitoring in the Development Ar~a (ANIMIDA)

Station Log
Artlur I) Little

Sampling Location LO \Station Number

Latitude~ Longitudeill 0 :),1. I3 ()

StationType ~'\.. .
BSMP/Northst~ternate

FieldObservations,and Measurements ri
WindSpeed It) tL~S' -WindDirection WE.. Seas/Ice 2---3-1'1-. M ';t.!-
WaterDepth--2., l.L Conductivity,Temperature,Depth (CTD)-
CTDDepth(s) DopplerCurrent Turbidity,
Acoustics: Air Water - - Other

Comments:

Samples Collected
Surface Sediments: Van Veen Grab' No. of Re~licates

s1- b i i t' A"1>'1 "

i' } (.i'rQ tVfL'\/IUU) ')!c:c)l (J

I

,

,

I

r

I

,

,

Mixed-

1/}1rk~ th.

Mid-Water Bottom Other
Comments:

Biota: (circle species collectedfor analysis)

Amphipods Annonyx-
Fish: Sculpin- Safran Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:

Signature: Date:
~oV

I

.

Organics Metals Grain Size TOC 13C Methyl Hg Other

i , " {'Jf)B (I)



F

Date
Time'.

Station ID L07-(
Client :MMS

,.°/6 0 I IProject 2000 ANIMIDA, (~I ( ~ Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
Artlur D Little

Sampling Location L 4
'

StationNumber {>'
Latitude~ Longitude-1 L\"t 0 39. 'it(}

StationType '~A 1
BSMPINOrthstar~ _temate

FieldObservationsand Measurements '

Wind Speed~ Wind Direction~ SeaslIce . 2.-IIfl.
W ater Depth~ Conducti vity, Temperature, Depth (ern)
CTD Depth(s) Doppler Current Turbidity,
Acoustics: Air Water Other

N( (ex ~

Comments:

Samples Collected
Surface Sediment v V, Grab~ N f Replicate'" J

Sediment Texture (checkall thatapply):
>50%silt/clay V Fine V' CoarseSand- Gravel- ShellHatch
Indications of Anoxia: Yes- No \ /' H2S Odor: Yes- No__\./'"

Comments: rr-vd MV\d V'v\',)<' -
Suspended Sediments:

Surface

Mixedl

Mid-Water Bottom Other
Comments:

Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria' Macoma Portlandia.
Comments:A" ~\ t.' ;:sr.-((2\ \'1-\(0 ,
Quality Control amp es

Field Blank Equipment Blank Other

Signature:

~l' 16 t~(J;((~lIr;y
\I)If ht A~'\(iVC:~

dB ( ET, ~~ I S\~ J ~ c;) hJ \fY'-

~~ Dale:

fiv .9
Overall Comments:

V'c,~ '<~ib

v- f-::;

Field Personnel:

;;;;J 07J

..

Organics Metals Grain Size TOC 13C Methyl Hg Other

I , I I / () /)!il.r; ')



ArtIur D Little

Date
Time'

StationIn L 0 ~
Client MMS
Project 2000 ANIMIDA

'(J)"C- I/(J.~ I ,Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log

Sampling Location. ,
Station Number /-Otv
Latitude yel"ltc ~ ?'?/ Longitude/£/10 3;. tfi-Y

StationType+n~

BSMPlNorths~Altemate

Field Observations and Measurements
U - F/Wind Speed 1£1-iZ 4-Wind Direction N) t:- SeaslIce 1-~'1 . S&f

WaterDepth Q~ ,f:L Conductivity,Temperature,Depth (CTD)-
CTD Depth(s) Doppler Current Turbidity,
Acoustics: Air Water Other

11,;; ! IR

Comments:
Samples Collected
Surface Sediments: Van Veen Grab i/ No. of Re:Qlicates,

Sediment Texture (c~k allthatapply):
>50% silt/clay V"" Fine / CoarseSand Gravel- ShellHatch,
Indications of Anoxia: Yes~ No V H2S Odor: Yes No~
Comments: ynJdq",j CICitj i'N j,/~(.k Or(?"'I/~}L'j)(JI-r;';{ft~ IV> ~t'kr.e
Suspended Sediments:

Surface

Mixed-

qf??

Mid-Water Bottom Other
Comments:
Biota: (circlespeciescollected/oranalysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:

Field Personnel:

Date:
~{70

Signature:

...

Organics Metals Grain Size TOC BC Methyl Hg Other
, , I ' } O/)iJ(, )



;;; r

ArtJur D Little

Date
Time'

Station ill L. 0 "1
Client MM:S
Project 2000 ANIMIDA

~ D I I Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log

Sampling Location
O

:l--
StationNumber L,
Latitude~ Longitude,/4li;) 3 /.qf~

Station Type

BSMPINorthstarB AIternate

Field Observation,s~nd Measurements N"J r.::: r-iWind Speed J2 K IS -Wind Direction IIII-- Seas/Ice ? ~ r-l-
Water Depth Z 2 f' .J. Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other

~[e.

(' .-
Comments: S~-- l! ,-'3?, I
Samples Collected
Surface Sediments:

I

Organics

~~~ Y\ () S ~'\.(j..v, CQ\d ~

Van Veen Grab ./
Metals I Gr~ize

I. . .
Sediment Texture (checkallthatappl'j):
>50% silt/clay v Fine~ CoarseSand- Gravel- ShellHatch,
Indications of Anoxia: Yes No HzS Odor: Yes No-

Comments: ~(MJ~(c..~ww.fl"L ~~"'b - '~po.'(~'v\g~ C""(~'.J(~('tC..L-')4f-??
Suspended Sediments:

Surface

fC-lY.

No. of Re licates,

TOC 13C

Mid-Water OtherBottom
Comments:

Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:

Field Personnel:

Date:Signature:

Mixed-



..

.

Date
Time'

Station ill L Of
Client MM:S

<ltJ-q0 \) I IProject 2000ANIMIDA'40,-' t :3d. -) Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
ArtJur D Little

Sampling Location
Station Number~
Latitude 1Oc;(~ , 1-0I Longitude /41 t/31J, ),qr

Station Type ...~
BSMP/NOrthst~ Alternate

FieldObservations and Measurements - .

WindSpeed Il-I t{ ,q. ,WindDirection tJ N ;t: Seasllce 2 -3> ,.[.J -
Water Depth <J..l f~. Conductivity, Temperature, Depth (Cm)
CTD Depth(s) ~ f-o .f..,~. Doppler Current V Turbidity
Acoustics: Air Water__- Other

V\;J.) ;' { (!

V
v

Comments:

Samples Collected
Surface Sediments:

I

Organics
3

Sediment Texture (checkall thatapply):

>50% silt/clay v Fine '.7 Coarse Sand- Gravel- Shell Hatch,
Indications of Anoxia: Yes- No v HzSOdor: Yes- No. ~

Comments: t11J~(\Ai S"o.V1~/ aSuspended Se iments: ,/
Surface , \IV'0-) Mid-Water 3,rv-.

Comments:! yo,p j'jl~\ k.. ~ (\IV' dt'?'\.1.-.
Biota: (circle species collectedfor analysis)

Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-

Clams Astarte V, ,~') Cyrtodaria Macoma. Portlandia.

Comments: Ar\\~~eci "{i;~~l.; t'\ ~ II'tD I/-YN)/""'"J,fd )rC{ D Ii" ,'),QualityControl ample~ '

Field Blank

'" J,6 a{'tbf ~( cfq,'Y!Y
MethylHg Other

.3 rri) ~.t ;1)

Mixed-

Bottom ~ "'" Other

Equipment Blank Other

Overall Comments:
2.-

.J\J\ t'Y\

Signature: Date:
~~



Date
Time'

Station ill LO?
Client :MMS
Project 2000 ANIMIDA

";9 /4JiJ I I Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
ArtJur D Little

Sampling Location
Station Number LO <j

Latitude too /If). 568'" Longitude/41" :),7. J30
Station Type t",~J

BSl\1P/Norths~6 Alternate

Field Observations and Measurements
Wind Speed I ). kJ.; Wind Direction f'J 1\1E SeaslIce ~ -'} .f] .
WaterDepth ~ ,/L Conductivity, Temperature, Depth (CTD)-,
CTD Depth(s) Doppler Current Turbidity,
Acoustics: Air - Water Other

Y\i1) I U

Comments:wltl 330 F
Samples Collected
Surface Sediments: Van Veen Grab ./

" va ,'b,~I-~-,

No. of Re£licates J (-,/d ,(;y (/tTl1'l.J)

Sediment Texture (checkallthatapply):
>50% silt/clay Fine-L- Coarse Sand Gravel- Shell Hatch.
Indications of Anoxia: Yes- No i./ H2S Odor: Yes No-LL-
Comments: 'F.w Sa.V/d . s.c~ <ll'f~L~ 1I.f1o<.~k.." ';Jq.tc/~....
Suspended Sediments:

Surface

Mixed.J.::::

Mid-Water Bottom Other
Comments:

Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte V Cyrtodaria Macoma Portlandia,

Comments: A 10 'i ~'t\ t,5 V;'~ IJ..u.I ac.z>i'11 ~ (.1 f )- ~ c.V\'\.rI;Q~kv Ik
Quality Control Samples

Field Blank Eql!ipment Blank Other

Field Personnel: <j'g ~ .- ~ fVl

Signature: ~ ~. Date:{/

-
Organics Metals Grain Size TOC BC Methyl Hg Other

, , t , O'J)(I)



Date
Time'

/ \-

I ~
Station ill 1\/0/
Client :MM:S

(rlO Q I I Project 2000 ANIMIDA::J lvi5" Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
IlrtJur D Little

Sampling Location
Station Number~
Latitude--=to" .,\ .b Lf=t

. 0 .

Longitude) 'f<g £./J.tf// StationT~eBSMI~rthS§}Liberty/Alternate

Field Observations and Measurements
WindSpeed 5-1 kL WindDirection S';"- Seas/Ice N 10If" i ('t
Water Depth~ Conductivity, Temperature, Depth (CTD) -
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water --- Other

li,h~ c~.f'

Comments: 5~ k-t.Vcl
Samples Collected
Surface Sediments: Van Veen Grab~ No. of Reglicates, }

Sediment Texture (checkallthatapply):
>50% silt/clay Fine L- Coarse Sand- Gravel- Shell Hatch.
Indications of Anoxia: Yes- No \/'" H2SOdor: Yes- No.

/" ~Comments: r I\...t. v,V\
Suspended Sediments:

Surface

Mixed-

Mid-Water Bottom Other
Comments:
Biota: (circlespeciescollectedforanalysis)
Amphipods Annonyx-
Fish: Sculpin- Safran Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia
Comments:
Quality Control Samples

Field Blank Equipment Blank V (J} Other

Overall Comme~ts: (),!\L. ef vlf- '~~I1l(. .~y h\L h, u.--1 Dorff:VI;'c..s' .
J2): \,..j~~.:v (fV'l~~-~ th\/?',v{-rl"- 7"°'9 qf~\/ \)61101'\.

Field Personnel:

Date:
s,l I'r('~-oSignature:

.....-- ---

Organics Metals Grain Size TOC 13C Methyl Hg Other

J I , I I 6/)8 ())



Date
Time.

Station ill IV0~
Client MMS
Project 2000 ANIMIDA

---0 I ICase No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
Al'tIur D Little

Sampling Location tV d-StationNumber 0
Latitude.2Q..:\ 3D. £";1..5"" Longitude /'1%"ql.. if/I

Statio~
BSMP~ .LJibertylAlternate

Field Observations and Measurements

Wind Speed ,-.,AJ. . Wind Direction c:; tv Seas/lce L.. '3- %berf(
Water Depth 'f(p Fl-. Conductivity, Temperature, Depth (CID) -
CTD Depth(s) Doppler Current Turbidity,
Acoustics: Air Water Other

L';hl ckp.I

Comments:

Samples Collected
Surface Sediment v V, Grab N f Replicat,

Sediment Texture (checkall that apply):

>50% silt/clay V Fine- Coarse Sand Gravel- Shell Hatch
Indicationsof Anoxia: Yes- No ~ HzSOdor: Yes- No

Comments: Cvt'1fQC~(:.\°1 wi C>~Y\V(it? .f,~ .,c4,..
Suspended Sediments:

Surface

Mixed-

Mid-Water Bottom Other
Comments:

Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safran Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia
Comments:

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments: obs~'(V~6 ,y-.

Field Personnel: CJB B T R K /YJf\:\
, , I

Date: q/?JaJSignature:

~

- - un ...

Organics Metals Grain Size TOC BC Methyl Hg Other
, I I I I ODB(, )



Date

Time" l

Station ID / V03
Client MMS

~6 I I Project 2000 ANIMIDA". - I -~O Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
Artlur D Little

SamplingLocationN ')Station Number 0 .::>

Latitude 1-()c 10 "005"" Longitudelti 0 4/.515
Stati°l~/T

BSMP~ iberty/ Alternate

Field Observations and Measurements

Wind Speed 5'- t kA - Wind Direction Sf- Seas/Ice >S-% ~.L
Water Depth tf ~ fl" Conductivity, Temperature, Depth (CTD)-
cm Depth(s) Doppler Current Turbidity
Acoustics: Air --- --- Water_- -- --- Other

/;~hl C~f'

Comments:

Samples Collected
Surface Sediment v V, Grab V' N f ReD}" I

Sediment Texture (checkallthatapply):
>50% silt/clay 7' Fine- Coarse Sand- Gravel- Shell Hatch
Indications of Anoxia: '? Yes- No H2S Odor: Yes- No-

Comments: qV(Y..y c(c..y vi /t"q(1r(c-y~v {-2..(.\'II\.c)f b~vlV'I-f{Dck. (~ oS
Suspended Sediments:

Surface

Mixed-

Mid-Water Bottom Other
Comments:

Biota: (circlespeciescollectedfor analysis)
Amphipods AnnonYX-L
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia
Comments: Sf1W11 ~"V'\J'~ "" 1- /0 ~M

Quality Control Samples
Field Blank

A-t"\Pht"f4l .t'(t:\~ ,~ @ I 5-rAO Re'/ne~ (! 19/s-

Equipment Blank Other

--SiJ

OverallComments: ". '~f. 5'~11 C! inch) 3h~;p"~ ci/!C,~y'r(oJ"

il.ff.d ;) ArvtfL-1. DAd IYQ(P{' ha,/ed '1" )~ 4,-),£'{I I

Signature: Date:
r/I 1/;?cflJ(JI

.--.-v
Organics Metals Grain Size TOe BC Methyl Hg Other

VO) I I I I 01)8 (!)



Date
Time'

Station ill
Client M:MS

fift I I Project 2000 ANIMIDAI, .' ') - i 7-':{D Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
1Jo"Ilrtlur D Little

Sampling Location i.J
StatiQnNumber NO -,

-'1.J1V'"\0 (.::IU
Latitude~' LQngitudelq~v 'I~;i'lg

St~ti~
BS~/Liberty/ Alternate

Field Observations and Measurements

WindSpeed 5'71G~. WindDirectiQn~ Seas/Ice UMfc~
Water Depth '?,y I CQnductivity,Temperature, Depth (em) -
CTD Depth(s) DQPplerCurrent Turbidity
Acoustics: Air Water Other

2.-4 %' iCfW

CQmments:

Samples Collected
Surface Sediments:

Sediment Texture7k ailthatapply):>50% silt/clay Fine CQarseSand Gravel- Shell Hatch.
IndicatiQnsof AnQxia: Yes No. V" H2S OdQr: Yes- No.

CQmments: i\teJ(t\~ ~,~kJ oU~. ~()ft iN\.vd ..v~V<Y'~ cJC{.:, '

Suspended Sediments:
Surface

Van Veen GrabL No.. Qf Rej!licates '2..-

Mixed-

Mid-Water BQttQm Other.
CQmments:

Biota: (circlespeciescollectedfor analysis)
Amphipods AnnQnyx-
Fish: Sculpin- SaffQnCQd- Arctic CQd- Char- CisCQ- FlQunder- Whitefish-
Clams Astarte CyrtQdaria MacQma pQrtlandia
CQmments:
Quality Control Samples

Field Blank

Signature:

Equipment Blank Other

Overall CQmments:

vkd.tv .~

~or] .;J~ K" 1111')1\
Date: ¥4aCJ

Organics Metals Grain Size TOC 13C Methyl Hg Other
1 1 I I o])B (,)



ArtIur D Little

Date
Time'

StationID /vO,~
Client :MM:S
Project 2000 ANIMIDA
Case No. 68533. "",.- . .

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log

Sampling Location ~Station Number N~
Latitude .f{} '2 q, tU). '2- Longitude )J-(~ 4"1. 6 '11

Statio~

BSMP~ dbertyl Alternate

Field Observations and Measurements
Wind Speed 8' -10 1eJ.. Wind Direction~"J SeasIIce J fl. iMlc.'f!j'
Water Depth 4'/ 'Fj~ Conductivity, Temperature, Depth (CTD) ~
cm Depth(s) '" 3~ -r-I- Doppler Current /~ Turbidity
Acoustics: Air- Water - Other

A;' ~ ft: /t:£ ~!ff

~

Comments:

Samples Collected /
Surface Sediments: VanVeenGrab V

I or~cs I Me~s I Grain/size

Sediment Texture (check all that apply) :

>50% silt/clay Fine- Coarse Sand- Gravel- Shell Hatch.
Indications of Anoxia: Yes- No H2S Odor: Yes- No,
Comments:
Suspended Sediments:

Surf ace -,L.w.

No.ofReplicares- I

TOC I 13 C I Methyl HgI I I

Mixed-

Mid-Water j J-vr Bottom /d~ Other
Comments:
Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safran Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma --- --- Portlandia
Comments:

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments: , ~uZ:// ~~ ,f:: '~ ::,/f.~--f!O-~-~~\~y -.~ ~(~o;)\-v\ \Li- . \~ I' 0 'y' . ,c:, . -v x/a N~ GI'\. bc",

.c\~~ o,"y J.-3 ,Stptd~ '

Date: ,~ Iif :UJ~i)
Signature:



Artlur D Little StationID NO{£;
Client MMS

rk¥!:a tW 'I IProject 2000 ANIMIDAI -:r- I)? -=fh Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
Date
Time

Longitude

St~t~
BSlv~dberty/ Altema

Sampling Location AJStation Number 0h.
Latitude

Field Observations and Measurements

Wind Speed '7 K~ Wind Direction .5 Seas/Ice 1'111 C/Ulf'
Water Depth Conductivity, Temperature, Depth (CTD)-
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water - Other

~ I % ia bPvy

Comments: O{;
Samples Collected
Surface Sed' v v Grab V' N f Repli /'

Sediment Texture (check all tho.tapply) :

>50% silt/clay V Fine- Coarse Sand Gravel- Shell Hatch.
Indications of Anoxia: Yes No 1\.,./ H2S Odor: Yes- No

Comments: f40.vd--fiCl.{ :...;/ {,W- ~~17/ n-.:'If
Suspended Sediments:

Surface

Mixed-

Mid-Water Bottom Other.
Comments:
Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria, Macoma Portlandia,
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:

73 'r ~ Mm
Date:

$(rtjtra;;

-_.- .

Organics Metals Grain Size TOC 13C Methyl Hg Other

I I I I OD11(, )



.....

Ir-
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I
I
I
I
I
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I
I
I
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I
I
I
I
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Artlur D Little

Date
Time'

Station ID NO.-:;-
Client :MMS
Project 2000 ANIMIDA

,140'- a5U I ICase No. 68533
Arctic Nearshore Impact Monitoringin the Development Area (ANIMIDA)

Station Log

Sampling Location i..) 0..,
Station Number 1\1 T

Latitude 1-t D~q. IfLfo/ Longitude /'180 'Ii), /1.10

Station Tvpe

BS~rths~ibertYI Alternate

Field Observations and Measurements

WindSpeed 6 d-<.- WindDirection .s <;E- SeaslIce );rhf t!-k,1) no i 6Z.- VI.'-f/,,;I'\. do'!ii"f;

Water Depth 4{) .(.~ , Conductivity, Temperature, Depth (CTD)-
cm Depth(s) DopplerCurrent Turbidity
Acoustics: Air Water Other

Comments:

Samples Collected
Surface Sediment: v v Grab ./ N f Revli I

Sediment Texture (cjleckallthatapply):
>50% silt/clay V Fine- Coarse Sand- Gravel- Shell Hatch
Indications of Anoxia: Yes- No t/ HzS Odor: Yes- No

Comments:bYa~il 'rfql1tJp d(}Vl5; 5i'lc~Jjil/~f d,:s!wbe. .

Suspended Sediments:
Surface

Mixed-

{(. ~al'tt tLd

Mid-Water Bottom Other

Comments:
Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safran Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia
Comments:

Quality Control Samples
FieldBlank- Equipment Blank Other

Overall Comments:

Field Personnel:

Date: gj Ir/~Signature:

,

............ ,

Organics Metals GrainSize TOC BC MethylHg Other

; , I ; tJD8(; )



Date
Time'

Station ID JJ D ~
Client MM:S
Project 2000ANIMIDA
Case No. 68533

Arctic Nearshore Impact Monitoringin the Development Ar~a(ANIMIDA)

Station Log
ArtJur D Little

SamplingLocationrJ . dStation Number 0 0
Latitude...3QvJ~ '-\c"" I Longitude~'

Statio~
BSMP~ibertyl Alternate

Field Observations and Measurements. .

Wind Speed 15'-2;)t~ Wind Direction_W SeaslIce Z-?f\ - "'f>""~.WaterDepth 3> ", Conductivity,Temperature,Depth (CTD)_v
CTDDepth(s) 1't .f-L-- DopplerCurrent \ / Turbidity-
Acoustics: Air Water Other

C:;C'M,;l.Iq'{j~ '~ ""it

..,/

Comments: +\~""VV ;{~

Samples Collected
Surface Sed

il"'l: to ThL 1J '\\IId /J VJ .

Sediment Texture (checkall thatapply):

>50% silt/clay \ Fine./ Coarse Sand- Gravel- Shell Hatch.

Indications of Anoxia: Yes No HzS Odor: Yes- No

Comments: Ve;Vi{ .c\\-..t ,~"A\".;.i .w'z.-'{ J"'I~ n")\)d Cw1 SVV~'V-

Suspended Sediments:
Surface .J

" Z ;/1"'5

Mixed-

Mid- Water V Bottom LL Other
Comments:
Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma_- Portlandia
Comments:

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: (f' , ('1\ VV'

Signature: Date: ~I \<1"~ ~lJV

I.

,...-- ---- . . -_u --........ .-. - .,-.t'--_._

Organics Metals Grain Size TOC BC Methyl Hg Other
J

i I " OD (,) G



Date
Time 0

Station ill )/0;
Client :MMS

2000 I IProject 2000ANIMIDA- lCfto Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
Ilrtlur D Little

Sampling LocationtV fAStationNumber 0 -,

Latitude'1\)e ~'L :3~"\ Longitude-d q" 3 5, }"II./

Statio~
BSMP~/.Liberty/ Alternate

Field Observations and Measurements
Wind Speed NeWly Wind Direction fJlt' Seas/Ice C5~\tV'
Water Depth~ Conductivity, Temperature, Depth (CTD)
cm Depth(s) Doppler Current Turbidity
Acoustics: Air -- -- Water - Other

iO .-:;"0~ &!¥-

Comments:
Samples Collected
Surface Sediments: Van Veen Grab~ No. ofRe~licates I

Sediment Texture (check all that apply) .
>50% silt/clay of Fine 7 Coarse Sand- Gravel- Shell Hatch
Indications of Anoxia: Yes- No H2S Odor: Yes No-
Comments: i-i)\~ SQw:l '" i~ P('tk Or\.SvY~ - S'kylfovJ ~ ru.b """& c..i<'\ c:1'~

Suspended Sediments:
Surface

Mixed-

Mid- Water Bottom Other
Comments:

Biota: (circle species collected for analysis}

Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:
H.e.~J(~

-h;, i?e.)t- DCie;k f.I

Field Personnel:

Signature:
Date:# 0

I
. -= .,

.

Organics Metals Grain Size TOC 13C Methyl Hg Other
I I I I O-.D (."



Date
Time'

Station In N j 0
Client MM:S

~'I~J 00 1 I Project 2000 ANIMIDA- ) ~ i::;- Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
Al'I:IurD Little

Sampling Location
StationNumber-tlJQ
Latitude 1{)'O;t~ .qy t ' Longitude 148'0 'II. lL/~

St~t~
BSlv~fLiberty/ Altemat

Field Observations and Measurements

WindSpeed '7/-'0 k.f ,WindDirection S Seas/Ice' ;1hf-
Water Depth---3.3: £L- Conductivity, Temperature, Depth (CTD) -
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air -- Water --- __Other

eko?, M ':L.-~

Comments: .D v l'2-el e.. (j.~d tjYO\. I

Samples Collected
Surface Sediments: Van Veen Grab V N f Repli 1

Sediment Texture (checkall thatapply):

>50% silt/clay J Fine Coarse Sand- Gravel- Shell Hatch.

Indications of Anoxia: Yes- No ~ H2SOdor: Yes- No

Comments: .", El::...£jqVwI <;0'I~(L t'fl~" Sc."",- j,{Q,k: S~ki I k. c( (;(
Suspended Sediments:

Surface

Mixed-

Mid-Water Bottom Other
Comments:

Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma - Portlandia
Comments:

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:

f'Y\.

Signature: Date:
'?Sjrr/d-o?p)

--.-- ,

Organics Metals Grain Size TOC 13C Methyl Hg Other

I , , / 0/}8(/)



IlrtJur D Little

Date
Time'

Station Lo g S~tionID Nt (
- Client MMS
00 Project 2000 ANIMIDA

'" ' '- 1'-3 Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Locatio~ ) I tStation Number IV

Latitude 7& t 9.){ Lfd. Y Longitude PIfoe; /. f((Iif

Statio~".

BSMP~ Liberty/Alternate

Field Observations and Measurements .
Wind Speed /$- K ~ WindDirection vJ Seas/Ice '}, ,PI. i.V~~\
Water Depth 30 ,-:Pt- Conductivity, Temperature, Depth (CTD)-
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other

,../% !Jfrri\.'
/

Comments:

Samples Collected
Surface Sediments: Van Veen Grab No. of Re£licates

Sediment Texture (checkall thatapply):
>50% silt/clay ~ Fine~ Coarse Sand- Gravel- Shell Hatch.
Indications of Anoxia: Yes- No H2SOdor: Yes- No,
Comments: dcu' (lIIId VVLU:t' i;J1StfN r; ki{;' 4 cI
Suspended Sediments:

Surface

Mixed-

Mid-Water Bottom Other
Comments:

Biota: (circlespeciescollectedforanalysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte ,Cyrtodaria Macoma Portlandia
Comments: ~'T(ql~S ~cV~d(11 )4'\5
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments: - ?,o,1/r4 :~~II""dJ~l\ (~), Qnd (;,-/1 i'\.x.f ~2~ ~ Jat /44 , ~ j;IX~~ I boO\{d No P;{h <;;e..\"tYC'l.lw-,f--,'ff. t.

Field Personnel:

Date: ?/ qI~r)Signature:

Organics Metals Grain Size TOC 13C Methyl Hg Other
, j " OvS (,')



Artlur D Little

Date
Time'

Station ill 1J I ;L
Client M:M:S
Project 2000 ANIMIDA
Case No. 68533.,),.-. .

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log

Sampling Location
1\1I J

Station Number 0«-

Latitude 10. ~t. ,1.,
. ~

Longitude I 4<S~ 4)...0Tr
S~ti~1T

BS1V~ Liberty!Alterm

Field Observations and Measurements
Wind Speed ,.- 2 iU . Wind Direction JJL SeaslIce CAt W' I

Water Depth~ Conductivity, Temperature, Depth (CTD) -
CTDDepth(s)- DopplerCurrent . Turbidity
Acoustics: Air , Water Other

,qC\~ sfV-iIll ber~

Comments:

Samples Collected
Surface Sediments: Van Veen Grab / No. of ReQlicates I

Sediment Texture (checkall thatapply):
>50% silt/clay . .V Fine Coarse Sand- Gravel/Shell Hatch.
Indications of Anoxia: Yes No \/ H2S Odor: Yes- No~

Comments: "-').. c~ (V\"J ,)Av\.V(~~' II j?ek S'i'c~ 4' TQ.~I If
Suspended Sediments:

Surface

Mixed-

Mid-Water Bottom Other
Comments:
Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma ,Portlandia.

Comments: , ~ {v.Il:JilJ (e~~~./ \1:,"b 2."T~P) r;e/~ .-v 10M£'-Quality Control S mples
Field Blank

~

Equipment Blank Other

Overall Comments: Ver:' l.J/ ~ycJfN\' ".,, /M ;.Js~~j 5av~ .

Signature: Date:
'1/ IfJ)WYL

Field Personnel:

.
Organics Metals Grain Size TOC 13C Methyl Hg Other

I I / ; I OJ)8 (:Z)



Station ID tV IJ
Client MMS

Date. ~~ I IProject 2000ANIMIDATime 10"'- it 5CJ Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Ilrtlur D Little
Station Log

Sa":,pling Location t{\'LStatIon Number ;>

Latitude-31J ~ ~1.CXJ~{ Longitude I t{gD i-l~. 55~.

Station Type
BSMP/Northstar/Liberty/Alternate

FieldObservations and Measurements -
Wind Speed <f) - 2.k-l. WindDirection JJ1:: Seas/Ice--L.a.b
WaterDepth Is- fl-.. Conductivity,Temperature,Depth (CTD)
CTD Depth(s) (V \t.\ .EL- Doppler CUITent /' Turbidity
Acoustics: Air Water Other

. .~ %. .i'\..o i (~ ""','. ,I, Zi"1rl<:..
V

~

Comments:

Samples Collected
Surface Sediments: Van Veen Grab ./ No. of ReQlicates 3

Sediment Texture (checkall thatapply):

>50% silt/clay J Fine Coarse Sand- Gravel y/ Shell Hatch,
Indications of Anoxia: Yes No -../' HzS Odor: Yes- No. /'.

.Comments: ~-3c", VV1~~O\l'lz:v\TI\uj qVQvl-~ ]-zc-\-
Suspended Sediments:

Surface :3 0r[~(ltJ~) Mid-Water-1
Comments:

Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia

Comments:~\fV\~~;~ . ~;"'" 0 11.5U &Jy;~~~J.@ Fl'1S-Quality Control anfples
FieldBlank if

Mixed-

Bottom , Other

Equipment Blank Other

Overall Comments: rv iOi"\'\:y\\$

. .~(o~> d -;-'~~X~;rA ~ - i~i~ 15 M L. 1/ NII"")')t $f. '11 'If!. j>cJJ(t\ l..t \ J S'a.., . MiI~~ 'tJ' .
jfr;l'V\a1 .~. \ AJIJ(S-f .~_.~

Field Personnel: 'MVV'

Signature: Date: gj( qpdiJ 0
I

Organics Metals GrainSize TOC HC MethylHg Other
1 :3 .3 3 3 OiYB(3 )



.., ,
"'I

ArtJur D Little

Date
Time' I

Station ill
Client M:M::S
Project 2000 ANIMIDA
Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log

Sampling Location tJ. .Station Number , ~
Latitude -=to°.~5. q1f

Station TVDe

Longitude-B '60 40. <{g; I BS~OrthS~bertyl Alternate

Field Observations and Measurements .

Wind Speed GI j:( 1;:. Wind Direction ;oJ E-- Seas!Ice ~"P M"L "', lJ"h 'if M;Water Depth I~ 7J.. Conductivity, Temperature, Depth ( ) v
CTD Depth(s) Doppler Current ~ Turbidity, V
Acoustics: Air Water Other

Comments:

Samples Collected
Surface Sediments' Van Veen Grab /' No. ofRe~licates ;L qmk CIS~'lt<fJ/(, 2!'Jo~

Sediment Texture (checkall thatapply):
>50% silt/clay ../ Fine...,./' CoarseSand- Gravel- ShellHatch
Indications of Anoxia: Yes- No HzS Odor: Yes_- No

Comments: ~ MJ~~il(eJ <Aft"D. "" I~

Suspended Sediments: ~ \Surface V f 1r" ) Mid-Water,
Comments:
Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria- Macoma Portlandia.
Comments:
Quality Control Samples

Field Blank

Mixed_I I

Bottom vet .~) Other,

Equipment Blank Other

Overall Comments:

Signature:

Field Personnel:

Date:

i'

-
Organics Metals Grain Size TOC BC Methyl Hg Other

\ I " ( OD (I)



Date
Time.

-
Station ill IV I~
Client :MM:S

~ ~D I IProject 2000 ANIMIDAJ-o $-'- ,;)..~O CaseNo. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
Artlur D Little

SamplingLocation 10. r ./---
Station Number I\J 10

Latitude ':1Oc~.~ Longitude~Z 0
Statio~

BS:MP~.L...ibertYI Alternate

Field Observations a.nd Measurements C(\\ i'VI.~)

Wind Speed I -2 K+; Wind Direction 1J1;.- SeaslIceA No iLL }~ ~; j hi
Water Depth~ Conductivity, Temperature, Depth (CTD)-
C'rn Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other

Comments: llin ~ <in E~k.. a...d
Samples Collected
Surface Sediments: Van Veen Grab

~ jt; M,(k!

Sediment Texture (checkallthatapply):
>50% silt/clay Fine "/ Coarse Sand- Gravel- Shell Hatch.
Indications of Anoxia: Yes- No /' H2S Odor: Yes- No. ~
Comments: r,- ~
Suspended Sediments:

Surface ~

No, of Re:Qlicates

Mixed-

Mid-Water N 2 Y\-.- Bottom Other

Comments: at QV\t.\\ (f"{.

Biota: (circle species collectedfor analysis)

Amphipods Annonyx-
Fish: Sculpin- Safran Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria ~coma- Portlandia
Comments:

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments: Lvvz ~J..,

Date: ~

-

Organics Metals Grain Size TOe 13e - Methyl Hg Other



r~

Sediment Texture (checkall thatapply):
>50% silt/clay V Fine Coarse Sand- Gravel- Shell Hatch.
Indications of Anoxia: Yes No H2S Odor: Yes- No
Comments: Ho.vJ d~" .AJ sole ~Ji ITVL \'\.:Y~LL

Suspended Sediments.
Surface

Mixed-

Artlur D Little

Date
Time'

StationID N I '"

Client MMS

~() I I Project 2000 ANIMIDA5"b- i-"u(')I Case No. 68533
ArcticNearshore Impact Monitoringin the Development Area (ANIMIDA)

Station Log

Sampling LocationA,l tk?Station Number ')

Latitude..1bo ~"'"c(\o . Longitude. j Ltg 0 ~~. 55<b

Statio~ .

BS:MP.~ibertYI Alternate

Field Observations and Measurements

Wind Speed =fIe.f., Wind Direction <; SeaslIce i (' (h I- l-/WP

WaterDepth 'f I PI, Conductivity, Temperature, Depth (CTD) - I

em Depth(s) Doppler Current Turbidity
Acoustics: Air n_- --- --- Water Other

.. ~ .l e...

Comments:

Samples Collected
Surface Sediment Van V, Grab V" N f Reuli

Mid-Water Bottom Other
Comments:

Biota: (circlespeciescollectedforanalysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

NO) ~ 71-zk J~ ~ 1V'C4.p.s..
.J1u h..

Signature: Date: g;t ;/dfff2

Field Personnel:

J

......'""""

Organics Metals Grain Size TOe 13C Methyl Hg Other
7 J ( I I 001> (l).



Date
Time'.

Station ill N /1-
Client MMS
Project 2000 ANIMIDA
Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
ArtJur D Little

Sampling Location N ' l-Station Number {-
Latitude"tO ~.-2fJ.X"a9 '

0 '/ )\ I

Longitude ) 'If:' L!, 317
Statio~

BSMP~/Liberty/ Alternate

Field Observations and Measurements .

WindSpeed 5" K-L - WindDirection5 S E SeaslIce £./ '10 ~errjS ' Ltr1rJ-c/ztrp
Water DePth~ t Conductivity, Temperature, Depth (CTD) / J/"

CTD Depth(s) '" if 0 f. . DopplerCurrent V Turbidity ~
Acoustics: Air uu- Water - Other

Comments:

Samples Collected
Surface Sediments. Van Veen Grab 0/ No. of ReQIicates I

Sediment Texture (checkall thatapply):

>50% silt/clay J Fine CoarseS~d- Gravel- ShellHatch.
Indications of Anoxia: Yes -:;T No V. H2S Odor: Yes- No

Comments: ijc;4A dQ.l/ ..};srJWIiL-{; (~£)\\jr"\'I)C(~iv ~~o;~G'" <-:>u(kt "flc,ell ': tJl1ck<lVI~(I"
Suspended Sediments:

Surface

Mixed-

A . vJ ~( 1,/6.&£,-~ Ijh~Jl1£.).

Mid-Water Bottom Other

Comments:
Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safran Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia.
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: '"7 2'~ Rn~j). D I, )~ 111fY1. }

Signature:
Date:~

Organics Metals Grain Size TOC 13C Methyl Hg Other

'J i " , f)j)'P>CI)



Date
Time'

Station ill tJ Ir
Client MMS

~w I I Project 2000 ANIMIDA. - ".- - 1<1;.~?- CaseNo. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
Artlur D Little

Sampling Location
Station Number I\J 15£.

Latitude-40 ~ ()..~ - ocg;L . Longitude J4gCJ q')../5i J

Statio~
BSMP~ibertYI Alternate

Field Observations and Measurements

Wind Speed..J:..!QJ!;J: Wind Direction <; SeMJIcc.1cfff/ dVl;Water Depth 3 -::r ~ Conductivity, Temperature, Depth ( ) - '
cm Depth(s) Doppler Current Turbidity,
Acoustics: Air Water Other

Comments: 11n~cck..

Samples Collected
Surface Sediments: Van Veen Grab~

w/cC-

Sediment Textureyeck all that apply):>50% silt/clay Fine- Coarse Sand- Gravel- Shell Hatch
Indications of Anoxia: Yes- No ~ H2SOdor: Yes- No.
Comments: 1favd dC\ V iN! SOi'V\>..~ """ S.t/11-'\J.
Suspended Sediments:

Surface

No. of Re~licates 1

Mixed_II

Mid-Water Bottom Other
Comments:

Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia
Comments:

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: RR ~

Signature: Date: fj/rjMfd

Organics Metals Grain Size TOC 13C Methyl Hg Other
I 1 , i I O})'8 (, )



Date
Time"

Station ill
Client :M:M:S

.2:~-6C, I IProject 2000 ANIMIDA\ ro Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
Ie;IlrtJur D Little

Sampling Location f\r/
Station Number I..J!',)

Latitude 1-0':1 or.'\ t1<S-c

. -:J

Longitude 14~ '"\"l...' s"( f

Station Ty~eBSMP~rthstat/Libertyl Alternate

FieldObservations ~~d Measure~e~ -
WindSpeed~-\c)\(.tIe~")Wind~~ SeaslIce 7. ~ 5«A." t/l.c
Water Depth "3-~. Conductivity, Temperature, Depth (CTD) X
cm Depth(s) DopplerCurrent Turbidity
Acoustics: Air Water --- Other

t' C<...-

Comments:

Samples Collected
Surface Sediments:

Organics MethytHg

Sediment Texture (checkall that apply):

>50% silt/clay ~ Fine- Coarse Sand- Gravel- Shell Hatch
Indications of Anoxia: Yes- No ~ H2S Odor: Yes- No
Comments:
Suspended Sediments:

Surface

Mixed-

Mid-Water Bottom Other.
Comments:

Biota: (circle species collected for analysis)

Amphipods Annonyx~
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia.

Comments:Z -tc-O('S5lk@--- o'tlS:-_~ ~4f ~~'CJ. Ct+- H ~D
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:

Signature: :J i\- ~~ S G-. ;1'11"\

) t ,

~. Date: q' --Z~.- DC

Field Personnel:



r~

Date
Time'

Station ID ;II~
Client :MM:S
Project 2000 ANIMIDA

()S- I I Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Artlur D Little
Station Log

Sampling Location
StationNumber N j'(
Latitude--1Oc aCt , oq:t- ' Longitude-ELf " if'). 6-5- 'I '

Statio~
BSMP~lLibertYI Alternate

Field Observation!1 and Measurements
Wind Speed ~ fC+ I Wind Direction 55"£ SeaslIce no ; ce.....
Water Depth 3 f ~ Conductivity, Temperature, Depth (CTD)-
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air -- -- - Water Other

Comments:

Samples Collected
Surface Sediments: Van Veen Grab V No. of Re~licates. J

Sediment Texture (check all that apply) :

>50% silt/clay V' Fine- Coarse Sand- Gravel- Shell Hatch.

Indications of Anoxia: Yes- No V HzS Odor: Yes No

Comments: c,(% ~I'1J Sc~ .tr~ ~C\VJ A;,.<ui ;~, svr.k,t "F!o(k"-Suspended Sedi ents:
Surface OtherMid-Water Bottom

Comments:

Biota: (circlespeciescollectedfor analysis}
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma__- Portlandia
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:

Signature:
Date: J II 1/ ti.(pJ!'j

Field Personnel:

Mixed-

Organics Metals Grain Size TOC 13C Methyl Hg Other
I I I J I OfiIJ( , )



Date
Time'

Station ID tJ J

Client MM:S

~t~~oo I /project 2000ANIMIDA. '0 - Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
Artlur D Little

Sampling LocationA I .IJ
Station Number~
Latitude~' gO'/i 'LongitudeJ4 ~u I J ~I

Statio~
BS:MP~ Liberty!Alternate

FieldObservations and Measurements .J .Wind Speed 2.5" mpt,.. Wind Direction--1 SeasJIce 2 -~ f1
Water Depth~ Conductivity, Temperature, Depth (CID) -
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air --- . Water - -- -- Other

tlll.>\Vl5

Comments:

Samples Collected
Surface Sediments: Van Veen Grab No. of ReQ1icates

Sediment Texture (checkallthatapply):
>50% silt/clay Fine- Coarse Sand- Gravel- Shell Hatch
Indications of Anoxia: Yes No H2SOdor: Yes- No.
Comments:
Suspended Sediments:

Surface

Mixed-

Mid-Water Bottom Other
Comments:

Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safran Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma -- --- Portlandia
Comments:G-;J( ~.~ 'VI.@ /14.5'
Quality Control Samples

Field Blank Equipment Blank Other

"V "Ir-. .- f - /' 'rIiT'V .1..c...C:'fC"('1t. J'ft!~ - Re{{)""'v~

;y'o t:t'<.J,...-C'..'" IV isopod~.

Overall Comments:
il

Field Personnel:

/\/"' Date: S1I!~~0Signature:

Organics Metals Grain Size TOC 13C Methyl Hg Other



r

Date
Time'

Station ill IVJj)
Client MM:S,

Project 2000 ANTh1IDA

~n'1- - 15i~~ I ICase No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
Artlur D Little

/ Lj[{6 'II-~ff1- Statio~C . ." BS!v1P orthst' iberty/ Alternate

Longitude I If ff ~ ~
.

.t:t:

)1"1-" ~WZIY
g-j, ~IDv

Field Observations and Measurements .

Wind Speed 12..-/S" i::J Wind Direction ;N .- SeaslIceh2. fl. rVGtv'U:'J- sc.~ fMJS '" i 9t
Water Depth ;2.~ .p J-. Conductivity, Temperature, Depth (CTD)-
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water -- Other

Sampling Location A /':){))

Station Number IV (;A>L"

Latitudetc° ~ 7. q~I

Comments:
Samples Collected
Surface Sediment v VI Grab J N f ReDli z

Sediment Texture (check all that apply) :

>50% silt/clay V Fine Coarse Sand- Gravel~ Shell Hatch.
Indications of Anoxia: Yes No V H2SOdor: Yes No
Comments: J5r (it~b ~l)tJcV'~. J\, J{~ ~vJ Ot'eYiljtl'U/ tjr~~/(o.5""c,.. clic,.t-o--/~"":'

Suspended Sediments:
Surface

Mixed-

Mid-Water Bottom Other
Comments:

Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia
Comments:

Quality Control Samples
Field Blank Equipment Blank Other

Field Personnel: 'rY\

Signature: Date: !/-d-awu

--- -
Organics Metals Grain Size TOC 13C Methyl Hg Other

i , J ) I 01:>8 (j \



~'

Al'tIur D Little
Station ill tJ~1

Client MM:S
Project 2000 ANIMIDA

/(i7&)~ /-'1.~0 I I Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
Date
Time'

Sampling Location.. )1'"\\Station Number IV 'J'
;) ~ ILatitude-40 .,.~,q Longitude~~ ~C.5~1 StatlO~

BSMJ> orthst iberty/Altemate

Field Observations and Measurements

WindSpeed~ .WindDirection~ Seas/Ice~
Water Depth \~ .f~. Conductivity, Temperature, Depth (CID) ~
CTD Depth(s) 'V ft- .c.~. DopplerCurrent./ Turbidity-L
Acoustics: Air. _u Water Other

Comments:

Samples Collected
Surface Sediments: Van Veen Grab V No. of ReQlicates,

Sediment Texture (checkall thatapply):
>50% silt/clay Fine v Coarse Sand- Gravel- Shell Hatch.

Indicationsof Anoxia: Yes- No V" H2SOdor: Yes No~
Comments:
Suspended Sediments:

Surface~

Mixed-

Mid-Water k Bottom '-f. 5\N' Other
Comments:

Biota: (circlespeciescollectedforanalysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma- u Portlandia
Comments:

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:

Signature:

Organics Metals Grain Size TOC 13C Methyl Hg Other
I , , I i OJ)13(; )



Artlur D LittJe StationID }I z..z.. .

Client MJvIS

<( /1.. ; LV 0 I I Project 2000 ANIMID.

A

'<ojZ. <) . Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
Date
Time'

Sampling Location
Station Number AILZ-
Latitude J::.Ocl'i. 3 '10 LongitudeM '7 I, (f&t«

Station Type

BS11P~/Liberty/ Alternate

Fi~ldObservatio~s-and M~asu~~~ ..f.l - .WInd Speed I"S-ISl'IIc}l)WInd nJ E. Seas/Ice e.. ~t- ~ l{=>

Water Depth z..<t i Conductivity, Temperature, Depth (CTD)
CTD Depth(s) ~' Doppler Current Turbidity
Acoustics: Air Water - -- Other

i-tt> I 'ce-

Comments:

Samples Collected
Surface Sediments." Van Veen Grab X No. of Re:elicates \

.
:1

Sediment Texture (checkall thatapply): .

>50% silt/clay Fine Coarse Sand GravelA Shell Hatch.
Indications of Anoxia: Yes- No D( HzS Odor: Yes- No.
Comments:
Suspended Sediments:

Surface

Mixed-

,
Mid-Water Bottom Other

Comments:

Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safran Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia
Comments:

Quality Control S~mples
Field Blank Equipment Blank Other

Overall Comments:
D~'\\'

Signature:

j\-tL~£\, RR,:5~ MvV\Field Personnel:

Date:~ - Z2- DO

Organics Metals Grain Size TOC 13C Methyl Hg Other
I I J ( () 'DlJoJ



Date
Time'

Station ill ;J z.. "3
Client :MMS
Project 2000 ANIMIDA
Case No. 68533.' .

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
Artlur D Little

-eV

Sampling Location
A)Station Number . Z,~

Latitude "1-d' ZP\., 3'0
.\

Longitude, 1~\<6" '1\ .1i.oc{

Statio~
BSNlPI~Libertyl Alternate

Field Observations and Measur~ments JJ C () -;Wind Speed \;-\C)~\C; Wind~ "- SeaslIce t. ~s.w.~
Water Depth 319I Conductivity, Temperature, Depth (CTD)-
CTD Depth(s) Doppler Current Turbidity,
Acoustics: Air Water _n Other

V\1) IC(.,.

Van Veen Grab

Metals I Gr~ze
I

Sediment Texture (checkallthatapply):
>50% silt/clay ~ Fine- Coarse Sand- Gravel- Shell Hatch.

Indications of Anoxia: Yes~ No HzS Odor: Yes No~
Comments:
Suspended Sediments:

Surface

Comments:

Samples Collected
Surface Sediments:

I

Organics

No. of Replicates- ,.

TOC I 13 C

Mixed-

Mid-Water Bottom Other
Comments:

Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safran Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia
Comments:

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:
tb"'h~ \5'. ~~~ JJz,~, \0 .Sw ~")"\t.J;

~tC.,{ ~ ~ '! \, ,~ I m.. .{- {j ~ \Ir-L

u

Field Personnel:
~(R-.e., Tb-J MJv'\

Signature: Date: 'f -Z-~-':>D



StationIn Vu.J \
Client :M:MS

Date. '? -2-3 - DO I IProject 2000 ANIMIDATime' i, is-Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Artlur D Little
Station Log

Sampling Locati°l'!, \StationNumber~
Latitude~~ Longitude...L~c i L{cA.~~r

Statio~peBS:MP orth~iberty/ Alternate

Field Observations and Measurements
WindSpeedjv15~c\<, Wind~at~ IJE Seas/IceZ- ~ ~

Water Depth '344 Conductivity, Temperature, Depth (CTD) X
cm Depth(s) DopplerCurrent Turbidity,
Acoustics: Air Water--_u_- - Other

Vt0 t ce,....-

Comments:

Samples Collected
Surface Sediment Van VI Grab N f Revli

Sediment Texture (checkallthatapply):
>50% silt/clay Fine- Coarse Sand- Gravel- Shell Hatch.
Indications of Anoxia: Yes- No H2S Odor: Yes- No,
Comments:
Suspended Sediments: .

Surface_uK tV\I"'- Mid-Water_'>< "i\l\;'\ Bottom It) tV\.

Mixed-

Other
Comments:

Biota: (circlespeciescollectedforanalysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma__- Portlandia
Comments:

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments.:.- .l- '~r 8~hliY\11t:;" "'V co Darf-of- .T7tsL 5
I

Autr 7JP6

Field Personnel: l' \~) 'S-'~"'?.R ~ f5'. M1\1\

~~ ' I JSignature: - ~ ~~ Date: 1'- Z3-DO

I Organics I Metals I Grain Size I

. ---
TOC

I

BC

I Methyl Hg I

Other

I



I

I

,

I

~

Ilrtlur D Little Stationill ,JJ ()JZ-
Client M:M:S

-2.3-00 I IProject 2000 ANIMIDA,Z-.'10 Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
Date
Time.

Sampling Location IJStation Number WZ-
Latitude~" Longitude~g c (-(P? - I~

Station Type
BSMP~/Liberty/ Alternate

Field Observations and Measurements .

WindSpeed'0 ~ls-~b WindD~~ ,{)E. SeaslIce Z {wt-- ~I)

Water Depth 33 { Conductivity, Temperature, Depth (CTD) :x
CTD Depth(s) Doppler Current Turbidity.
Acoustics: Air Water_- Other

tI10 i' U?--

Comments:
Samples Collected
Surface Sediment. v V, Grab N f Reuli

Sediment Texture (checkallthatapply):
>50% silt/clay Fine- Coarse Sand- Gravel- Shell Hatch,
Indications of Anoxia: Yes- No HzS Odor: Yes_- No
Comments:
Suspended Sediments:

Surface~

Mixed-

Mid-Water ~ rY\ Bottom \0 ~ Other
Comments:

Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safran Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria, Macoma Portlandia
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:
&to#'- Y't(,... ~ tu V"- "Y\

!\~ '{
S"tr1..,~ >j~ ~ j~lct~ CW\

Signature:

OJ ~ I :rT, ILK-, 'j t"', (\/l VV\
I 1 J

Field Personnel:

Date: 0-2-3-05

L- }O

..........

Organics Metals Grain Size TOC 13C Methyl Hg Other



~

Date
Time'

Station ill AJ LJ "3
Client NThfS,

-, ~ -co I IProject 2000 ANIMIDAS- Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
Artlur D Little

Sampling Location
0Station Number ,Lu S

Latitude 10° Let .SCt..,
~

Longitude.'" '-6 'fl.. 00 I

Station ~-
BSMP~ibertyl Alternate

Fi~ldObservations ~nd M~asureme~ II - ~-
WmdSpeed iJ1~~b Wmd~ N~ SeaslIce l ~t- ~~':>. . j . .
Water Depth $"" Conductivity,Temperature,Depth(CTD) X ...
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other

00 C.U!..-

Comments:
Samples Collected
Surface Sediments," Van Veen Grab No. of ReQIicates

Sediment Texture (checkallthatapply):
>50% silt/clay Fine Coarse Sand- Gravel- Shell Hatch
Indicationsof Anoxia: Yes No H2SOdor: Yes- - No
Comments:

Suspended Sediments:
SurfaceJ..6

Mixed-

Mid-Water~ Bottom ~ Other
Comments:

Biota: (circle species collected for analysis)

Amphipods Annonyx-
Fish: Sculpin- Safran Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:

Field Personnel:

Date: 1'-23 - 00Signature:

Organics Metals Grain Size TOC BC Methyl Hg Other



Artlur D Little Station ID ;UlDL/
Client :M.MS

-. Z3 -00 I IProject 2000 ANIMlDAl~ Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
Date
Time .

:;

Sampling Loc

~
atiO}1 .

Station Number JJ0
Latitude-~ Longitude J~~C> '1 } . 55""¥"

Statio~BS:MP orthst ibertylAlternate .
:;

Field Observations and Measurements .
Wind Speed iC"i5\-\1w\5 Wind ~ NF- SeaslIceZ- tt:ot-~k>
WaterDepth 3 ~ ~-r- Conductivity, Temperature, Depth (CTD) X
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other

\

Y\O i4:-

:
Comments:

Samples Collected
Surface Sediments: Van Veen Grab No. of Re£licates

Sediment Texture (checkallthatapply):
>50% silt/clay Fine- Coarse Sand- Gravel- Shell Hatch.
Indications of Anoxia: Yes- No H2SOdor: Yes- No.
Comments:
Suspended Sediments:

Surface Ub.

Mixed-

Mid-Water~ Bottom tDVV\ Other
Comments:

Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia
Comments:

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: ~ ~I VIII /11,1; £. ~Signature: 9 Date: ;r - ?3-o0

Organics Metals Grain Size TOe 13C Methyl Hg Other



IlrtJur D Little Stationill (; 0L- 0 \
Client MM:S

Date ~-"Z..0.{- C(/ Project 2000 ANIMIDA
Time' i\ cb Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log

Sampling Location
StationNumber L6L- 0,

:) '...
Latitude. t-D I~ .'Ib

L ,JOY+-~\)

Longitude ,'70(">~Cjf 2&f

Station Type tJ,la.u;(\e..-~'\,~
BS:MP/NorthstarlLibertylAlternate

Field Observations and Measurements )!A:.Wind Speed i0 \4,\t\--~ Wind Direction ,1Vff- SeaslIce
Water Depth Conductivity, Temperature, Depth (CTD)-
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air -- Water Other

Comments: t!.tJJ.y, t
Samples Collected
Surface Sediments:

Organics
\Z

Sediment Texture (checkallthatapply):
>50% silt/clay Fine--A- Coarse Sand Gravel- Shell Hatcb
Indications of Anoxia: Yes No X' HzS Odor: Yes No
Comments: J"'1(',",

Suspended Sediments:

Surface - ~

No. of Replic&es 1
TOC I 13 C rMethyl Hg

Mixed-

Mid-Water Bottom Other
Comments:

Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safran Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma__- . Portlandia
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:

~At.). rYla.AL

Field Personnel: ':r\+-.~'\, ~~
~ I

Signature: - ~ - ~9 -
Date: 'j"-24 -aD

."



ArtJur D Little Stationill taL-
Client :MMS

--Zi{--06. I IProject 2000 ANIMIDA"1\3D Case No. 68533
Arctic Nearshore Impact Monitoringin the Development Area (ANIMIDA)

Station Log

~

Date
Time e

Sampling Location
Station Number 6'L- {)L (sa4.\'~) .

Latitude1Cl' (\ .J f.u Longitude \~() \;I {l.. t-z...

Station Type~ ;1~Ri'lICY
BS~/Northstar/Libertyl Alternate e

FieldObservations and Measurements
Wind Speed It')\Lltc1f5 Wind Direction ,JJtc SeaslIce j\/ 4-
Water Depth Conductivity, Temperature, Depth (CTD)-
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water. u_-- Other

S~~
Comments: ~\l~ R\'\J X" ~5~tt
Samples Collected
Surface Sediments: Van Veen Grab

Organics Metals Grain Size

..
c

Sediment Texture (checkall thatapply):

>50% silt/clay Fine~ Coarse Sand- Gravel- Shell Hatch.
Indications of Anoxia: Yes- No X H2SOdor: Yes- No
Comments:
Suspended Sediments:

Surface~

MethylH

Mixed-

Mid-Water Bottom Other
Comments:

Biota: (circlespeciescollectedforanalysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia.
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:
'~k

Itw1L.

Field Personnel: J(+ ,TTj f:..e
J

Signature: ~ ~~- Date:aI z '1.1D0



Artlur D Little Station ill k lA."p - D l

Client :MMS

- l.y.~0 D I I Project 2000 ANIMIDAIz.~r CaseNo. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Log
Date
Time'

Sampling Location
Station Number i<.u.P"'O \
Latitude 100;>1"1-.~o LongitudeJ«:\~tI 59 .3"7-

Station Type ~~~k.i<i,,'!¥
BSMPlNorthstar/LibertylAlternate

Field Observations and Measurements
Wind SpeedJO ~b WindDirectionjJ E- Seasilce )JA-
Water Depth Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air - Water Other

Comments: ~c:tftAl. f:("'~r a;\-" eJ\t.l 0+-
Samples Collected
Surface Sediments: VanVeenGrab.

I Org~cs I Me:S ~ Siu

Sediment Texture (check all that apply) :

>50% silt/clay Fine~ Coarse Sand- Gravel- Shell Hatch
Indications of Anoxia: Yes- No X H2S Odor: Yes No
Comments:
Suspended Sediments:

Surface_~

~d.

No. of Replicates 1

TOC I 13 C f Methyt Hg

Mixed-

Mid-Water Bottom Other
Comments:

Biota: (circlespeciescollectedfor analysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia
Comments:

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: :J ~ -TT" IeoK,
J :

Signature: ~ ~ i~ Date: ,.. - z..<-t-oa



Artlur D Little Station ID klAP -0 ~
Client M:MS

, <?-2."-00 I IProject 2000ANIMIDA,Z'SS""" Case No. 68533
Arctic Nearshore Impact Monitoringin the Development Area (ANIMIDA)

Station Log
Date
Time

Sampling Location
Station Number \(.\A.p- 0 z..
Latitude-lO~ tr.rD Longitude 1'-1.50S'"'1,3'7-

Station Type K"fcu'Uk- \2\' \i"CV
BSMPlNorthstar/Libertyl Alternate

Field Observations and Measurements
}JI A

Wind Speed \0 t.Vl~ Wind Direction .()G:- Seas/Ice ;-r
Water Depth Conductivity, Temperature, Depth (Gm)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air . Water - -- Other

Comments: i!.""PW'l..\.\c- ~I."~f Or{-UrtQ l'Jf Ae(il)~ ~
Samples Collected
Surface Sediments: VanVeenGrab

I Org~CS I M~S I Grai~Ue
Sediment Texture (check all that apply):

>50% silt/clay Fine- Coarse Sand- Gravel- Shell Hatch,
Indications of Anoxia: Yes No H2SOdor: Yes- No,
Comments: Pr:::A-',
Suspended Sediments:

Surface

No. of Replicates--.f::

TOC I 13 C I Methyl Hg
K

Mixed-

Mid-Water Bottom Other
Comments:

Biota: (circlespeciescollectedforanalysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria- Macoma Portlandia
Comments:

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: -:rU-j:JT{~K.

Signature:~~;> - Date: r; - 2.'-t -0 <.::>

L



Ilrt:Iur D Little C
Station ill :::>-'
Client MMS

~ Z 5""-0 u I IProject 2000 ANIMIDA0 <{a0 Case No. 68533
Arctic Nearshore Impact Monitoringin the Development Area (ANIMIDA)

Station Log
-Ol

,

I

1
Date
Time"

Sampling Location
Station Number 54 f: - 0 ( .

Latitude to~ 01 . fc;« Longitude ILtff' 3 5 :j '=l-

Station Type ~ ~~ v-c..V
BSMPlNorthstarlfibertyl Alternate I I

FieldObservations and Measurements - /II: A.Wind Speed ):-10 ~r1tt:> Wind Direction JJ c.. SeaslIce .r'[
Water Depth Conductivity, Temperature, Depth (CID)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other

Comments:)t"""'rk- ~~v
Samples Collected
Surface Sediments: Van VeenGrab

I Or~cs I ~uds ~rze

Sediment Texture (check all tluztapply) :

>50% silt/clay Fine~ Coarse Sand Gravel- Shell Hatch,

Indications of Anoxia: Yes No~ H2S Odor: Yes No
Comments:~t\l i> 5kif 4fU. ercttz.c.l, s~ l )l7ak.f~ 0 (- ~'L lJ1'aif'td <j,eJitrt~+ ~~ tUtd "-I-I"e.
Suspended Sediments:

SurfaceX
Comments:

Biota: (circlespeciescoIIectedforanalysis)
Amphipods Annonyx-
Fish: Sculpin- Safron Cod- Arctic Cod- Char- Cisco- Flounder- Whitefish-
Clams Astarte Cyrtodaria Macoma Portlandia
Comments:

Quality Control Samples
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ll-Aug-2000 12:16pm From-Comm Fish T-183 P.OO4/005 F-355

STATE OF ALASKA
DEPARTMENT OF FISH AND GAME

JUNEAU, ALASKA

Permit No. CF-OO-O44

Expires 12/31/00

Ie

---.....

FISH RESOURCE PERMIT :e

~a

GENERAL CONDITIONS, EXCEPTIONS AND RESTRICTIONS

1. This permit must be carried by the person(sl specified during approved activities who shall show it on request to persons authorized to
enforce Alaska's fish and game laws. This permit is nontransferable and will be revoked or renewal denied by the Commissioner of Ash
and Game if the permittee violates any of its conditions, exceptions or restrictions. No redelegation of authority may be allowed under this
permit unless specifically noted.

2. Specimens taken under authority hereof may not be sold or bartered. Subpermittees shall not retain possession of live animals or specimens.

3. The permittee shall keep records of all activities conducted under authority of this permit, available for inspection at all reasonable hours
upon request of any authorized state enforcement officer.

4. Permits will not be renewed until detailed reports, as specified above, have been received by the Department.

5. UNLESS SPECIFICALLY STATED HEREINTHIS PERMIT DOES NOT AUTHORIZE the exportation of specimens; or the taking of specimens
in areas otherwise closed to fishing without appropriate licenses required by State regulations; or during closed seasons; or in any manner,
by any means, at any time not permitted by those regulations.

~
Division of Commercial Fisheries

11-O26F (2/95)

This permit authorizes John Brown, Arthur D. Little, Inc.
(person, agency or organization)

at 20 Acorn Park, Cambridge, MA 02440, to conduct the following activities from August 9" to September 15,
2000, in accordance with AS 16.05.930 and AS 16.05.340(b)

under contract to the Department of Interior, Minerals Management Service, permittee will collect 50 each of
the following finfish: Safron cod, Arctic cod, cisco, Dolly Varden, broad whitefish, four horned sculpin, and
Arctic flounder. The fish will be collected from the Jones Island (east) to the Stockton Islands (west) of the

nearshore Beaufort Sea. The fish will be captured with Fyke net or rod and reel. If the Fyke net is not

successful, a gilJ net may be used (See page 2). Fish that are surplus to the sampling needs will be released
unharmed at the capture site.

PURPOSE: To determine the potential exposure of the target fish to petroleum hydrocarbons and other persiStent organic pollutants (POPs
-pesticides and PCBs) through immunological techniques (e.g. CYP1A). These measurements will serve as baseline contaminant data and
will be used to evaluate potential changes related to the Northstar and Liberty Island developments.

FINAL DISPOSITION: After the tissues of interest have been removed i the field, the remainder of the organisms (if any) will be
discarded {i.e., in some cases the whole organism may be preserved!.

AUTHORIZED PERSONNEL: John Brown, Jordan Gold, Bob Trocine, Rob Rember, Craig Smith, Mark Mertz, John Trefry.

PERMIT CONDITIONS: The following ADF&Gemployee must be notified prior to collection activities: Fred Bue {907-443-51671,
Divisionof Commercial Fisheries, Nome office; or Russ Holder [907-459-72881, DCF, Fairbanks office.

(Continued on the next paQel

REPORTDUE January 31, 2001. The report shall include species; numbers; dates and locations of collection and disposition; sex,
aae and breedinq condition; lenGths and weights of fish; what was achieved; other information as reQuired. {See paae 21.



ll-Aug-2000 12:11pm From-Comm Fish T-183 P.OO5/005 F-355

Page 2 of 2 pages Permit Number CF-OO-O44

NOTE:

A copy of this permit must accompany the collected specimens and collection activities and be available if a Department ot
Fish and Game or Department of Public Safety employee wishes to examine it. Specimens may not be transferred or
released.

If a gill net must be used it must be properly marked and physically attended at all times. The gill net must be checked at
least every 30 minutes to minimize the mortality of untargeted species. Fish not required for the sample should carefully be
released unharmed at the capture site.

REPORTING: A report of the number of each specimen collected, dates, specific location (latitude and longitude or other
general description), and type of gear used is required at the end of the calendar year.

ADDITIONAL PERMITS MAY BE REQUIRED. Halibut may not be collected or retained under the authority of
this permit. Please contact the International Pacific Halibut Commission at (206) 634-1838, P.O. Box 95009,
Seattle, WA 98145-2009 to obtain permission for halibut collection.

Collected fish, shellfish, or aquatic plant specimens may not be sold, bartered, or used as food, and may be used only for
the purposes specified in the permit.

Permits will indicate the number of specimens that may be taken, by species and life stage. Sampling or collecting activities
must stop when the maximum allowable number of specimens is obtained. All live fish, shellfish, and aquatic plants collected
in excess of the number specified on the permit must be released immediately and unharmed at the capture location, unless
otherwise specified in the permit.

All fish traps, nets or similar capture devices must be labeled with the collector's name and permit number. A valid sport
fishing license must be in the possession of each person collecting fish with a hook and line or clams with a shovel.

Use of explosives or chemicals, especially poisons other than chemical Caits or lures for collecting purposes is prohibited.
Any chemical anesthetics used must be approved for human consumption by the Food and Drug Administration if fish treated
with such chemicals are susceptible to human consumption within 14 days after exposure.

Marking or tagging of fish is closely regulated by the sate and must not conflict with other programs. Specific approval is
required for any marking or tagging project The number of each species to be marked and location and type of mark or tag
to be used must be specified.

Use of electroshocking devices will be closely regulated because such devices can cause substantial injury to fish. In
general, electroshocking will not be allowed if large rainbow trout or any species of fish in spawning condition are present.

NO PERSON MAY TRANSPORT. POSSESS. EXPORT FROM THE STATE. OR RELEASE INTO THE WATERS OF THE
STATE.ANY LIVE FISH UNLESS THE PERSON HOLDS A VALID FISHTRANSPORT PERMIT (FTP). AND THE PERSON
IS IN COMPLIANCE WITH ALL CONDITIONS OF THE PERMIT AND THE PROVISIONS OF 5 MC 41. A FISH
TRANSPORT PERMIT MAY BE ISSUED BY THE COMMISSIONER. PLEASE CONTACT MS. JERI MUSETH AT (907)
465-6149 FOR ADDITIONAL INFORMATION PERTAINING TO 5 MC 41.005. A Fish Transport Permit (FTP) must be
obtained prior to any exportation of non-preserved specimens. Please contact Ms. Jeri Museth, (907) 465-6149.

The Alaska Department of Fish and Game requires copies of any reports or analyzes derived from collection
activities under the authority of this permit. A completion report detailing the results and findings of any data
analysisfor the project, if not submitted with the collection report. must be submitted to the department within six
months of the expiration of the permit. Data from such reports are considered public information.

11~26F (2195)
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1.0  Introduction 
 
As part of the Minerals Management Service (MMS) program entitled “Arctic Nearshore 
Impact Monitoring in the Development Area” (ANIMIDA), the fourth summer-season 
field survey of the program was conducted from July 27, 2002 to August 22, 2002.  The 
scientific crew, on board the MMS Vessel 1273, collected samples for chemical analyses, 
and deployed and retrieved moorings, from the program study area.  This cruise report 
summarizes the activities and samples collected during the 2002 summer field survey. 
 
The following components were successfully completed during the 2002 ANIMIDA 
summer sampling survey.: 
 
• Collected sediment samples at 43 offshore stations: 15 historic Beaufort Sea 

Monitoring Program (BSMP) stations, 22 Northstar and Northstar pipeline stations, 
and 6 Liberty stations 

 
• Collected a total of 48 surface sediment samples (0 to 1 cm) for hydrocarbon and 

metals chemistry (triplicates at 2 stations)  
 
• Deployed and retrieved 6 moorings, 3 adjacent to Northstar and 3 in a reference 

location, each with paired mussel cages and semi-permeable membrane devices 
(SPMDs) 

 
• Collected 13 bivalve/amphipod samples 
 
• Collected 11 source sediment/peat samples (5 river stations) 
 
• Collected 34 suspended sediment samples and current and turbidity profiles at 11 

stations (corresponding to two onshore - offshore transects at Northstar and Liberty) 
 
• Delivered field samples to analytical laboratories for appropriate analyses 
 
 
2.0  Schedule  
 
The summer 2002 cruise was conducted from July 27 to August 22, 2002, and coincided 
with a period of expected favorable ice conditions in the program study area.  Members 
of the field team arrived in Prudhoe Bay, Alaska between July 25 and 29.  Initial “check-
out” of the MMS Vessel 1273 was performed on July 25 and 26 by ship’s captain Mark 
Mertz (TEG Ocean Services). Field sampling personnel from Battelle, Florida Institute of 
Technology (FIT), and Kinnetic Laboratories (KLI) participated in the survey. The 
scientific team and ship’s captain conducted the work on a 12- to 20-hour-a-day basis, 
depending on favorable operating conditions.  
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3.0  Cruise Operations and Samples Collected 
 
The MMS Vessel 1273 served as the survey platform for the summer 2002 field work.  
The MMS Vessel 1273 was delivered to Prudhoe Bay, Alaska by MMS prior to the 
survey and launched after inspection by MMS and TEG representatives.  The MMS 
Vessel 1273 was also used to retrieve current meters for the MMS University of Alaska 
Coastal Marine Institute (CMI) program at the end of the ANIMIDA survey.  The 
ANIMIDA field survey was performed in three phases, largely controlled by 
mobilization and logistical considerations. A complete list of the sampling stations that 
were targeted and sampled in the study area is included in Table 1.  Table 1 also provides 
the station type, latitude and longitude, depth, date and time of sampling, and the type of 
chemical analysis for each sample. Figure 1, the chart of the ANIMIDA study area, 
shows the locations of the 2002 sampling stations.  Additional daily survey and sampling 
station information is included in the 2002 Station Logs (Attachment 1).   The following 
narrative summarizes each phase of the field survey.  
 
Phase 1:  Mobilization and Mooring Deployment 
 
July 25 
Ship’s Captain (Mark Mertz) arrives Deadhorse, AK, inspects MMS Vessel 1273, and 
takes custody of the vessel after inspection. 
 
July 26 - 27 
Vessel 1273 maintenance and shakedown in Prudhoe Bay, including implementation of 
necessary repairs/modifications (Mark Mertz) and mobilization of field gear on the 
vessel.  July 26 - ANIMIDA field team (John Brown – Battelle, Bob Trocine – FIT) 
arrive in Deadhorse, AK – Endicott Facility. 
 
July 28 
Deployment of a cluster of three subsurface moorings ~1.5 Km west of Northstar Island.  
Each mooring includes a mussel cage with ~40 mussels total in 2 Nitex envelopes, and 5 
SPMDs in a deployment cage.  A schematic of the mooring string is shown in Figure 2. 
 
July 29 
Deployment of a cluster of three subsurface reference moorings ~4 Km southwest of Pole 
Island.  Each mooring includes a mussel cage with ~40 mussels total in 2 Nitex 
envelopes and 5 SPMDs in a deployment cage (Figure 2).  The remaining mussels (~55) 
are taken as pre-deployment mussel reference samples.  Sediment and bivalves are 
collected at eastern stations 3A and 3B. John Trefry (FIT) arrives Deadhorse, AK – 
Endicott Facility. 
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Phase 2:  Liberty and Northstar Area Sampling 
 
July 30 – August 1 
Field team completes sediment, biota, and water sampling at Liberty Prospect area 
stations and BSMP stations in the eastern study area. The vessel is anchored nightly in 
the lee of Endicott Island.  The weather conditions are generally favorable, but heavy ice 
is encountered from North Steffanson Sound to Cross Island.  Deb Woodall (FIT) arrives 
Deadhorse, AK - Endicott Facility (August 1).  
 
August 2 – 5 
Field team completes sediment, biota and water sampling at Northstar area stations and 
BSMP stations in the western study area. Amphipod collections are successful, possibly 
due to the abundance of ice in the area. The vessel is anchored or docked at West Dock 
during this period.  Once again, the weather conditions are generally favorable (moderate 
winds, fog, and cool temperatures), but heavy ice is encountered as close as 1 Km from 
shore (depending on wind direction).  
 
August 6 
Gusty winds do not allow offshore sampling; the vessel is re-fueled and re-supplied at 
West Dock. Source sediment and peat samples are collected from the Kuparuk River 
south of the Spine Road river crossing.  Alex Mansfield (Battelle) arrives Deadhorse, AK 
– Endicott Facility. 
 
August 7 
Source sediment and peat samples are collected from the Northstar Island “Borrow Pit” 
in the Kuparuk River delta.  Transport to the “Borrow Pit” is via a Phillips Petroleum 
helicopter, from the Kuparuk Heliport.  Sediment samples are collected at final Northstar 
and BSMP stations in the Gwydyr Bay/Stump Island Area. 
 
August 8 
J. Brown, J. Trefry, R. Trocine, and D. Woodall depart Deadhorse with some of the 
sampling gear and samples.  M. Mertz and A. Mansfield remain to complete source 
sampling and mooring retrieval. 
 
Phase 3:  Mooring Retrieval and Source Sampling 
 
August 9 – 14 
River source sampling is completed at the Canning River, Colville River, and 
Sagavanirktok River (Sag River).  The Canning River sediment sample is collected after 
transport to the river via floatplane (Golden Plover Air – Jim Helmricks).  A suspended 
sediment sample (for inorganics only) and a biogenic sheen/sediment from a nearby 
tundra pond are also collected. Source sediment and peat samples are collected from the 
Colville River via a Phillips Petroleum helicopter, from the Kuparuk Heliport.  The Sag 
River sediment and peat are collected via haul road access south of Deadhorse.   
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August 15 – 17 
Bad weather (winds to 35 knots) does not allow offshore sampling.  Heavy rains and high 
water flows in the rivers threaten river crossings and West Dock.  The vessel inflatable is 
washed away due to high water (August 15).  University of Alaska Fairbanks (UAF) 
current meter mooring retrieval crew arrives – Prudhoe Bay Operations Center (PBOC) 
(August 16).  Access road to Endicott washes out just east of Sag River bridge (August 
16).  Bad weather on August 17; field team is stranded on Endicott. 
 
August 18 – 20 
 
Weather calms somewhat; the inflatable is retrieved from Niakuk shoals in good 
condition.  Proceed to Northstar and recover three Northstar moorings.  All moorings are 
in good condition, and the mussel cages and SPMDs are intact. All the mussels are alive 
and exhibit extensive abyssal thread growth. Gary Lawley (KLI) arrives Deadhorse, AK 
– PBOC (August 18). 
 
All four UAF current meters are retrieved in light snow and light winds on August 19.  
Divers are necessary at all retrievals, as acoustic releases do not function.  One 
instrument is damaged (crushed into the bottom by ice), but data logger is intact. 
 
Overcast and windy on August 20; retrieve the three Pole Island reference moorings.  
The mussel cages and SPMDs are intact and in good condition.  A total of 2 dead mussels 
are found in Moorings 3M2 and 3M3; all other mussels are alive and exhibit extensive 
abyssal thread growth.   Amphipods are also collected at station 4A.  An unsuccessful 
search effort is made for the KLI current meter mooring that was deployed offshore of 
the Sag River delta in May 2002.  The mooring pinger/release does not respond to 
queries. UAF crew departs Deadhorse. 
 
August 21 - 22 
 
Gear and samples are mobilized for shipment.  A. Mansfield departs Deadhorse with 
samples.  Another search is made for the KLI mooring in a larger search area.  The 
mooring still cannot be located.  The search is suspended under the assumption that the 
mooring was destroyed or dragged far afield by ice. 
 
The Vessel 1273 is pulled from the water at West Dock on August 22.  The remaining 
field team members (Mertz and Lawley) depart Deadhorse. 
 
 
Source Sample Collection 
 
As noted previously, several source samples were collected as part of the summer survey. 
The source samples collected included sediment and peat for organic and inorganic 
analysis from the Sagavanirktok, Kuparuk, Canning, and Colville Rivers. In addition, a 
water sample was collected for suspended sediment (inorganics only) from the Canning 
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• 
• 
• 
• 
• 

• 

River, and a sheen sample from an adjacent tundra pond (possibly biogenic in origin) was 
also collected as a potential source sample for hydrocarbons. 
 
 
4.0  Sampling Procedures 
 
Standard sampling procedures were followed at each sampling station, according to the 
Summer 2002 Field Logistics and Sampling Plan for the Minerals Management Service 
ANIMIDA Program (MMS, 2002).  
 
Typical sampling procedures included: 
 

deployment of amphipod traps (as required)  
conductivity, temperature, and depth (CTD) measurements 
current measurements with the CTD/Doppler current meter 
water sample collection (at suspended sediment stations) 
surface sediment grab sample collection using a modified Van-Veen grab (for 
sediments and bivalves – as appropriate)  
retrieval of amphipod traps 

 
Photodocumentation, station logs, and field notes were recorded during the field survey.  
The station logs for each sampling station are included in Attachment 1.  Each station log 
includes a description of the sampling location, observations, number and type(s) of 
samples collected, and comments. 
 
 
5.0  Technical Issues 
 
The most significant technical difficulty during this survey was obtaining the mussels for 
the mussel cage/SPMD mooring deployment.  Since the deployment of mussels required 
the collection and transport of mussels from one part of the state to the other, a Collection 
Permit and a Fish Transport Permit were required by Alaska Department of Fish & Game 
(ADF&G) (Attachment 2).  During the permit application process, it was determined by 
ADF&G that a population of mussels in Port Chatham, AK (Kenai Peninsula) was the 
only feasible source of mussels for the program. A separate collection trip to Port 
Chatham (via floatplane) was arranged to meet this requirement of the permit. On July 
26, 2002, approximately 300 mussels (~4 to 5 cm in length) were collected from the Port 
Chatham shoreline by G. Lawley of KLI (Latitude 59° 12.940 N, Longitude 151° 45.414 
W).  The mussel collection was planned to coincide closely with the mooring 
deployments to limit stress and potential mortality of the mussels.  The mussels were 
stored on ice and shipped by airfreight to Deadhorse within 24 hours of collection.  The 
mussels were in very good condition upon arrival in Deadhorse, and were slowly 
acclimatized with Beaufort Sea water (collected from the end of West Dock) over the 
next 24 hours.  Only two mussels died prior to deployment and their good condition both 
before and after deployment is indicative of the overall technical success of the mussel 
cage/SPMD effort. 
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Table 1:    2002 MMS Animida Stations 

Station ID Station Type Sample Type Latitude Longitude Depth (ft) Date Time Analysis/Samples
Sediment Suspended Sed/

Organics Metals GS/TOC Tissue Current/CTD Comments
3A BSMP Sed.-Grab/Tissue 70°16.933 147°05.489 20 07/29/02 1915 1 1 1 1 NA (Astarte)
3B BSMP Sed. Grab 70°17.918 147°02.508 13 07/29/02 1830 1 1 1 NA NA
4A BSMP Sed.-Grab/Tissue 70°18.444 147°40.229 15 7/31 & 8/20/02 1000 1 1 1 2 3 (Anonyx collected on 7/31 and 8/20)
4B BSMP Sed. Grab 70°21.021 147°40.012 21 07/31/02 1335 1 1 1 NA 3
4C BSMP Sed. Grab 70°26.085 147°42.961 27 07/31/02 1518 1 1 1 NA 3
5(0) BSMP Sed.-Grab/Tissue 70°22.735 148°00.363 18 08/01/02 0915 1 1 1 1 NA (Anonyx)
5(1) BSMP Sed. Grab 70°25.027 148°03.510 19.5 08/01/02 1234 1 1 1 NA 3
5(10) BSMP Sed. Grab 70°27.312 148°30.026 25.5 08/01/02 1512 1 1 1 NA NA
5(5) BSMP Sed. Grab 70°26.095 147°18.125 22 08/01/02 1645 1 1 1 NA 3
5A BSMP Sed. Grab 70°29.680 148°46.053 37.5 08/03/02 1532 1 1 1 NA NA
5B BSMP Sed. Grab 70°34.884 148°55.005 44 08/03/02 1333 1 1 1 NA 3
5D BSMP Sed. Grab 70°24.489 148°33.598 8 08/07/02 1500 3 3 3 NA NA
5E BSMP Sed. Grab 70°38.347 149°16.376 61 08/04/02 1307 1 1 1 NA 3
5F BSMP Sed.-Grab/Tissue 70°26.497 148°49.555 7.2 08/07/02 1153 1 1 1 1 NA (Cyrtodaria)
5H BSMP Sed.-Grab/Tissue 70°22.221 147°47.792 23 08/01/02 1017 1 1 1 1 NA (Astarte)
L01 Liberty Sed. Grab 70°18.933 147°27.082 20 07/31/02 1230 1 1 1 NA NA
L04 Liberty Sed. Grab 70°17.068 147°40.040 17 07/30/02 1718 1 1 1 NA NA
L06 Liberty Sed. Grab 70°16.923 147°34.064 22 07/30/02 1303 1 1 1 NA NA (Attempted Anonyx collection)
L07 Liberty Sed. Grab 70°16.784 147°31.990 21 07/30/02 1335 1 1 1 NA NA
L08 Liberty Sed.-Grab/Tissue 70°16.700 147°30.223 20 07/30/02 1351 2 2 2 2 NA (Astarte) Grab rep 02 for analysis, hold rep 01
L09 Liberty Sed.-Grab/Tissue 70°16.586 147°27.152 21 07/30/02 1552 1 1 1 1 NA (Astarte)
N01 Northstar Sed. Grab 70°31.657 148°41.443 41 08/03/02 1101 1 1 1 NA 3
N02 Northstar Sed. Grab 70°30.512 148°41.376 44 08/03/02 1218 1 1 1 NA NA
N03 Northstar Sed.-Grab/Tissue 70°30.005 148°41.477 43 8/5 & 8/10/2002 1122 3 3 3 1 NA (Anonyx collected on 8/10)
N04 Northstar Sed. Grab 70°29.676 148°48.092 33 8/3 & 8/11/2002 1516 1 1 1 1 NA (Anonyx collected on 8/11)
N05 Northstar Sed. Grab 70°29.631 148°44.704 38.5 08/03/02 1548 1 1 1 NA NA
N06 Northstar Sed. Grab 70°29.526 148°43.230 38.5 08/02/02 1558 1 1 1 NA NA
N07 Northstar Sed. Grab 70°29.573 148°40.084 40 08/05/02 1319 1 1 1 NA NA
N08 Northstar Sed. Grab 70°29.424 148°38.322 39 08/05/02 1335 1 1 1 NA NA
N09 Northstar Sed. Grab 70°29.343 148°35.180 35 08/05/02 1352 1 1 1 NA NA
N10 Northstar Sed. Grab 70°28.997 148°41.780 34 08/02/02 1130 1 1 1 NA 3
N11 Northstar Sed. Grab 70°28.421 148°41.912 26 08/02/02 1508 1 1 1 NA NA
N12 Northstar Sed.-Grab/Tissue 70°27.319 148°42.037 18.5 8/2 & 8/3/2002 1300 1 1 1 1 3 (Anonyx collected on 8/3)
N13 Northstar Sed.-Grab/Tissue 70°26.982 148°43.594 14 08/04/02 1015 3 3 3 1 NA (Anonyx)
N14 Northstar Sed. Grab 70°26.006 148°40.429 12 08/07/02 1405 1 1 1 NA NA
N15 Northstar Sed. Grab 70°26.707 148°44.618 8 08/07/02 1105 1 1 1 NA NA
N16 Northstar Sed. Grab 70°29.902 148°42.395 42.5 08/05/02 1055 1 1 1 NA NA
N17 Northstar Sed. Grab 70°29.833 148°40.345 42.5 08/05/02 1245 1 1 1 NA NA
N18 Northstar Sed.-Grab/Tissue 70°29.080 148°42.228 34 08/02/02 1613 1 1 1 1 NA (Anonyx)
N19 Northstar Sed. Grab 70°29.088 148°40.557 36 08/02/02 1531 1 1 1 NA NA
N20 Northstar Sed. Grab 70°27.957 148°41.687 25 08/02/02 1455 1 1 1 NA NA
N21 Northstar Sed. Grab 70°26.806 148°41.738 21 08/02/02 1419 1 1 1 NA 3
N22 Northstar Sed. Grab 70°29.340 148°41.868 28 NA NA NA NA NA NA NA Not Sampled
N23 Northstar Sed. Grab 70°29.330 148°41.864 37 08/05/02 1426 1 1 1 NA 1 ~150 feet South of Northstar
3M1 Reference Mussel/SPMD 70°16.982 147°08.880 25 7/29 - 8/20/2002 1620 NA NA NA 6 NA 1 Mussel Cage (n=40) and 5 SPMDs
3M2 Reference Mussel/SPMD 70°16.835 147°09.409 25 7/29 - 8/20/2002 1648 NA NA NA 6 NA 1 Mussel Cage (n=40) and 5 SPMDs
3M3 Reference Mussel/SPMD 70°16.922 147°09.398 25 7/29 - 8/20/2002 1715 NA NA NA 6 NA 1 Mussel Cage (n=40) and 5 SPMDs
NM1 Northstar Mussel/SPMD 70°29.597 148°44.199 38 7/28 - 8/18/2002 2045 NA NA NA 6 NA 1 Mussel Cage (n=40) and 5 SPMDs
NM2 Northstar Mussel/SPMD 70°29.687 148°44.868 38 7/28 - 8/18/2002 2112 NA NA NA 6 NA 1 Mussel Cage (n=40) and 5 SPMDs
NM3 Northstar Mussel/SPMD 70°29.618 148°44.315 39 7/28 - 8/18/2002 2200 NA NA NA 6 NA 1 Mussel Cage (n=40) and 5 SPMDs

SAG-01 Source Sed/Peat 70°01.680 148°33.770 NA 08/14/02 1130 2 NA 1 NA NA Sagavanirktok River @ ~0.5 mi. S of Mile 401
KUP-01 Source Sed/Peat 70°17.700 148°53.370 NA 08/06/02 1010 2 1 NA NA NA Kuparuk River S. of E bridge crossing
KUP-03 Source Sed. 70°22.910 148°51.550 NA 08/07/02 0815 2 2 NA NA NA Kuparuk River "Borrow Pit" sediment
COL-01 Source Sed/Peat 70°15.960 150°49.290 NA 08/13/02 1030 2 NA NA NA NA 1 sediment and 1 peat sample
CAN-01 Source Sed. 70°07.199 145°53.099 NA 08/09/02 1415 1 1 1 NA 1 Canning River  sediment and water
CAN-02 Source Peat 70°07.199 145°53.099 NA 08/09/02 1415 1 NA NA NA NA Canning River Peat
CAN-03 Source Sed/Sheen 70°07.199 145°53.099 NA 08/09/02 1415 1 NA NA NA NA Canning River pond sheen

Notes:
NA = Not applicable
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Figure 1 - Summer 2002 Sampling Stations
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Figure 2.  Schematic of the Mussel Cage and SPMD Mooring String 



 
 
 
Attachment 1: 2002 Station Logs 
 

 



































































































































 
 
 

 

Attachment 2: 2002 Collection Permit and Fish Transfer Permit 
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Permit No. CF-O2-064STATE OF ALASKA
DEPARTMENT OF FISH Ar~D GAME

P.O. Box 25526
JUNEAU, ALASKA 99802-5526

Expires 12/31/2002

FISH RESOURCE PERMIT
(For ScientifidEducation-a1 ~urp~.es)

This permit authorizes John S. Brown (whose sionature is reauired on .Dacre 2 for .Dermit validation)

person
of Battelle Memorial Institute at 255 Bear Hill Rd.. Waltham. MA 02A51

agency or organization address

to conduct the following activities from July 24, 2002 to AuQust 30. 2002 in accordance with AS 16.05.930 and AS
16.05.340(b).

To collect target species of shellfish and amphipods for tissue analysis of petroleum hydrocarbons in
order to evaluate concentration levels of hydrocarbons in the near-shore biota of the Beaufort Sea; to
examine the potential bioaccumulation of organic compounds in the water column by deploying caged
mussels and SPMDs, and analyzing them for organi~; to collect current profiles and suspended
paliiculate samples to evaluate the potential effects of "'orthstar Production Island on the sediment
transport regime in tl1e study area.

Purpose:

Nearshore Beaufort Sea: 12 to 16 stations from Stockton (.slands to Jones Islands, concentrating around
the Northstar Production Island and Liberty Prospect oil developments.

Location:

300 Astarta clams, 600 Cyrtocfaria clams, 500 Anonyx spp. amphipods.~es_Co"ected:

300 blue mussels Myti/us trossufus, to be collected from Port Chatham on Kenai Peninsula
(see Contingencies section).

Modified Van Veen grabs and modified minnow traps.Method of Capture;

-Continued on Back~

disposition, and if applicable, sex, age, and breeding condition, and lengths and weights of fish. The report shall also
include other information as may be required under the contingencies section.
GENERAL CONDITIONS, EXCEPTIONS AND RESTRICTIONS
1. This permit must be carried by pe~on(s) specified during approved activities who shall show it on request to persons

authorized to enforce Alaska's fish and game laws. This permit is nontransferable and will be revoked or renewal denied by
the Commissioner of Fish and Game if the permittee violates any of its conditions, exceptions or restrictions. No
redeJegation of authority may be allowed under this permit unless specifically noted.

2. No specimens taken under authority hereof may be sold or bartered. All specimens mu~t be depo~ited in a public museum
or a public scientific or educational institution unless otherwise stated herein. Subpermittees shall not retain po~session of
live animals or other specimens.

3. The permittee shall keep records of all activities conducted under auttlority of this permit, available for inspection at all
reasonable hours upon request of any authorized state enforcement officer.

4. Permits will not be renewed until detailed reports, as specified above, have been received by the department.
S. UNLESS SPECIFICALLY STATED HEREIN, THIS PERMIT DOES NOT AUTHORIZE the exportation of specimens or the

taking of specimens in areas orhelWise closed to huntIng and fishin~; without appropriate licenses required by state
regulations; during closed seasons; or in any manner, by any means, at any time not permitted by those regulations.

-

~~~~~ries CC-~...e ""-1~3...t,,.(~u~:=:::::::: -

Deputy Director
Division of Commercial Fisheries
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Alaska Department of Fish and Game

£E-O2-064 continued (page 2 of 2)

The following personnel may participate in collecting activities under terms of this permit
Authorized Personnel:
,-,

John Brown; Alex Mansfield; John Trefry; Deb Woodall; Bob Trocine; rv~ark Mertz; Dick Prentki; staff members of

Kinnetic Laboratories. Inc_1 Anchorage.

~ontinaencies; :7 J.I
" I L{ .51...1.1.7 7

Bonnie Borba {Division of Commercial Fisheries, Fairbanks (907)459-2760) must be contacted prior to you
engaging in collecting activities. ADF&G Area Management Biologists have the right to specify methods for
collecting. as well as limiting the collections of any species, and tile number of specimens collected by time and

area.All ~nattended collecting gear must ,be labeled with the permittee's name, telephone number, and permit

number.Specimens will be sacrificed upon capture and frozen for later laboratory analysis. Unused portions of biota
sampled will be archived (frozen or in formalin) for a period of one year.

c

<I

d
arumatlc nvdrocarnons.Penn its will indicate the number of specimens that may be ta:<en, by. species and life stage. Sampling or
collecting activities must stop when the maximum allowable number of specimens is obtained. All live fish,
shellfish, and aquatic plants collected in excess of the number specified on the permit must be released
immediately and unharmed at the capture location, unless otherwise specified in the permit
No :fish may be transported live without a valid Fish Transport Permit (FTP) obtained from the Alaska

Department of Fish and Game.
A copy of this permit, including any amendments. must be made available at all field collection sites and project
sites for inspection upon request by a representative of the department or a law enforcement officer.
Issuance of this permit does not absolve the permittee from corr.pliance in full with any and ell ,other applicable

federal, state. or local laws regulations, or ordinances.
A report of collecting activities, referenced to this fish resource permit number, must be submitted to
the Alaska Department of Fish and Game, Division of Commercial Fish, PO Box 25526, Juneau, AK
99802-5526, attention Jamie Barlow(465-6149; Jamle_Barlow@fishgame.state.ak.us), within 30 days
after the expiration of this permit This report must summarize 'the number of fish captured by location and by
~pecies. and the fate of those fish- A report is required whether :)r not collecting activities were undertaken- A
report must also be sent to the Biologist(s) listed under number 1 In this Contingencies section.
PERMIT VALIDATiON reqlJires permittee's signature agreeing to abide by permit conditions before

beginning collecting activities:

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

Signature -of pennittee

Gene S.~ndone
Bonnie Borba
CF Division files
Ted. Meyers

cc:



FISH TRANSPORT PERMIT

Applicant
John S. BrOWll

Organization
Battelle Memorial Institute

Mailing Address
255 Bear Hill Road
Waltham, MA 02451

~
781-895-4847

Species
Blue Mussel
Mytilus
edulus/trossulus

Stock Origin/Original Donor Stock
Port Chatham, AK

Proposed Stocking Location
NA

Project summary- Summary statement of precisely what is being proposed. Blue mussels (Mytilus edulus/trossulus) will be collected
by hand from Port Chatham, AK (July 25 or 26, 2002), and will be transported to the Beaufort Sea (Prudhoe Bay area) for deployment in
cages in nearshore waters. The caged mussels and corresponding semi permeable membrane devices (SPMDs) will be deployed from six
subsurface moorings in the nearshore Beaufort Sea for a period of 3 weeks (starting on apprdximately July 27, 2002). Three of the
moorings will be deployed in a cluster approximately 1 Km to the West of North star Production Island, and three of the moorings will be
deployed in a reference area cluster --4 Km South East of Pole Island. The mussels (and SPMDs) will be deployed in water depths of
approximately 10 - 15 meters, and suspended -1.5 meters from the bottom and mooring anchor, by a subsurface float. The mussel cages

will be constructed of plastic coated heavy gauge steel mesh, and the mussels will be held in each cage by Nytex screen "envelopes".
There will be no surface floats on the moorings to minimize ice entanglement, and each mooring string will have an acoustic pinger and
secondary anchor with a drag line, to aid in retrieval. Upon retrieval (-3 weeks from deployment) the mussels (and SPMDs) will be
frozen and transported to Cambridge, MA for chemical analysis of polynuclear aromatic hydrocarbons.
Permit # CF -02-064

For Department Use Only
FrP Number 02A-OO46

Yes
-
No

State Fish Transport Permit

Consistent with facility/project plans

Private Nonprofit Hatchery Fish Transport Permit

Consistent with PNP permit Yes No

Requires Permit Alteration prior to review Yes No

Yes NoContinuation of project

Yes NoNew Project

Yes x No

Yes No Date

l Other - FRP

~
Forms Complete

Disease History Complete Yes No Date
.:t;LL$2.

DATE

DATE

In review process

Returned to applicant

5 AAC 41.005. PERMIT REQUIRED. (a) No person may transport, posses, export from the state, or release into the waters of the
state, any live fish unless the person holds a fish transport permit issued by the Commissioner of his authorized designee. The Fish
Transport Permit (FTP) is the single document, approved by the Commissioner of Alaska Department of Fish and Game (ADF&G), that
allows for movements of fish and eggs on an interstate and intrastate basis.
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Comments

Comments
ProvidedAgree Disagree Date -

Yes
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No

1. Fish Health Services Pathologist - Division of Commercial Fisheries (CF)

Signature "/ hl.lrIJJ?.L- /M."IIf][j; ~V/IA - -~~~
'4' _v ~- - - 'I - . - ~~ Ecomplete _lt~~1- t--"""

2. Regional Resource Development Biologist - CF

3. sor-
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Trace metals in sediments
near offshore oil exploration
and production sites
in the Alaskan Arctic
John H. Trefry Æ Robert D. Rember Æ Robert P. Trocine Æ John S. Brown

Abstract Increased offshore development in the
Alaskan Arctic has stimulated interest in assessing
potential impacts to the environment before the
onset of any adverse effects. Concentrations of trace
metals in sediments are used in this paper to provide
one sensitive indicator of anthropogenic inputs from
offshore activity over the past several decades.
Sediments in coastal waters of the western Beaufort
Sea are patchy with respect to sediment
granulometry, organic carbon content, and
concentrations of trace metals. However, results for
surface sediments and age-dated cores show that
nearly all samples contain natural concentrations of
Ag, Ba, Be, Co, Cr, Cu, Hg, Ni, Pb, Sb, Tl, V and Zn,
with metal/Al ratios that have been constant for
many decades. Metal concentrations for incoming
river-suspended matter compare well with sediment
metal values and, along with vertical distributions in
sediments, show no discernible diagenetic impacts
that distort the sedimentary record for metals,
except for Mn, As and possibly Cd. Slightly elevated
concentrations of Ba, Hg, Ag, Sb and Zn were
observed in a total of eight instances or in only 0.7%
of the 1,222 data points for metals in surface
sediments.

Keywords Sediment Æ Trace metals Æ Offshore oil Æ
Beaufort Sea, Alaska

Introduction

As oil development in the Alaskan Arctic continues to
move offshore into the coastal Beaufort Sea, a variety of
studies are being carried out to identify, perhaps even
predict, where subtle perturbations in the natural system
may occur before the onset of deleterious environmental
effects. Such assessments are best formulated from studies
of spatial and temporal trends for selected indicators.
Concentrations of trace metals in surface sediments and in
age-dated cores, along with sediment granulometry and
total organic carbon, are used in this paper to help eval-
uate the cumulative impacts of industrial activity in the
coastal Beaufort Sea.
The first major discovery of oil near Prudhoe Bay, Alaska,
(Fig. 1) in 1968 followed more than 20 years of exploration
(Strohmeyer 1997). To date, more than 5,000 wells have
been drilled on the Northslope of Alaska and more than
13 billion barrels of oil have been carried along the
~1,300-km route of the Trans-Alaskan Pipeline System to
Valdez since 1977 (Alaska Department of Natural
Resources 2002). Most (>90%) of the oil recovered to date
from the Alaskan Arctic has come from onshore sites
(Alaska Department of Natural Resources 2002).
Offshore activities during the 1970s led to the discovery of
the Endicott, Point McIntyre and other reservoirs.
Production from the Endicott Field began in 1987, fol-
lowing construction of two gravel islands and an 8-km-
long causeway to the mainland. To date, about 30 offshore
exploratory wells have been drilled in the Beaufort Sea.
During 2000, a gravel island was constructed ~10 km
offshore with a subseafloor pipeline to bring the Northstar
Prospect into production during 2002. The coastal
Beaufort Sea continues to be a dynamic area for oil
development, seasonal barge and supply boat traffic, as
well as the completion of thousands of kilometers of
seismic lines.
Trace metals can be useful indicators of impacts from
industrial activity because they are commonly enriched in
raw and finished materials used by modern industry. For
example, barite (BaSO4) is a major component of fluids
used during petroleum drilling operations, and concen-
trations of Ba in these fluids are often at levels of
>100,000 lg/g of solids (Trefry and others 1985) relative to
typical Ba levels of 200 to 700 lg/g in Beaufort Sea sedi-
ments (Crecelius and others 1991). Other metals from
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industrial activities also can be concentrated in bottom
sediments where they are often sensitive indicators of
cumulative inputs from a variety of anthropogenic
sources.
Previous studies of trace metals in sediments from the
coastal Beaufort Sea have shown that metal concentrations
are highly variable, but generally at natural levels with
minimal localized inputs from development (Sweeney and
Naidu 1989; Snyder-Conn and others 1990; Crecelius and
others 1991; Naidu and others 1997, 2001; Valette-Silver
and others 1999). Snyder-Conn and others (1990) identi-
fied elevated levels of Ba, Cr, Pb and Zn in areas adjacent
to one or more disposal sites for drilling effluent. Crecelius
and others (1991) found elevated levels of Ba at a few sites
in western Harrison Bay and Cr near the mouth of the

Canning River, with no other indications of metal
contamination.
A spatial patchwork of metal concentrations, such
as observed in sediments from the coastal Beaufort Sea
(Crecelius and others 1991; Macdonald and Thomas 1991),
can result from natural variations, anthropogenic inputs
or diagenetic impacts. Identifying differences in metal
concentrations that result from natural variations in grain
size and mineralogy often can be carried out by normal-
izing (ratioing) concentrations of metals to Al or Fe
(Moore 1963; Bruland and others 1974). Normalization to
Al and Fe also can be used to help identify instances of
metal contamination in sediments (Trefry and Presley
1976; Schropp and others 1990). Finally, the impacts of
chemical diagenesis on concentrations of metals in sedi-
ments often can be identified by examining vertical pro-
files for metals in sediments (Ridgway and Price 1987;
Shaw and others 1990; Gobeil and others 1997) or by
comparing concentrations of metals in sediments with
source-suspended material from rivers (Trefry and Presley
1982). All the considerations mentioned above are used in
this manuscript to help resolve the complex trends
observed for metals in sediments from the study area.
Sediment samples for this study were collected during
1999 (n=44 surface samples), 2000 (n=44 surface samples)
and 2001 (n=104 samples from six cores) at 51 different
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Fig. 1
Map showing study area along the western portion of the coastal
Beaufort Sea with inset maps of Alaska, the oil production site at
Northstar Island and the proposed future drilling site at Liberty
Prospect. Diversity in schemes for station identification results from
reusing the numbering system from the 1989 Beaufort Sea Monitoring
Program for some stations (Boehm and others 1990; number-letter
and number-number) and introducing a new station identification
system for study of impacts at Northstar Island (N) and Liberty
Prospect (L)
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sites that extended from west of Prudhoe Bay (~150�W) to
Pole Island (~146�W) and included intensive sampling
from areas near the Northstar Island before and during
construction of this offshore island for oil development
(Fig. 1). Intensive sampling was also carried out in an area
identified as Liberty Prospect (Fig. 1) where development
may occur in the future. Concentrations of Ag, Al, As, Ba,
Be, Cd, Cr, Cu, Fe, Hg, Mn, Ni, Pb, Sb, Se, Tl, V and Zn
were determined for surface sediment (0–2 cm) and
sediments from cores that were age-dated using vertical
profiles for 137Cs and excess 210Pb.

Study area

The geology of the region has been summarized by Payne
and others (1951) and Mull and Adams (1989). In the
Brooks Range (100 to 150 km south of the Beaufort Sea),
shales from Triassic to Pennsylvanian age are widespread
as are the Lisburne limestone and dolomite group from the
Pennsylvanian and Mississippian ages. The Gubik forma-
tion (Quaternary riverine and marine sediments) underlies
the coastal plain. In addition to Quaternary sediments,
older Cretaceous and Tertiary sandstones, conglomerates,
and siltstones are exposed in the foothills province. Sedi-
ments from these formations are carried seaward from the
Brooks Range and Northslope by several rivers including
the Colville River, the largest in northern Alaska with a
drainage basin of ~50,000 km2 and an annual sediment
load of 5 to 10 million metric tons (Arnborg and others
1967; Naidu and Mowatt 1974).
The depositional environment of the inner shelf of the
Beaufort Sea grades gently from the shoreline to a water
depth of 30 m and is interrupted by low deltaic mudflats,
sandbars, and narrow gravel and sand barrier islands.
Clay-size (<2 lm) sediments make up an average of
13±9% of the sediments on the inner shelf (Crecelius and
others 1991). The sand- and silt-rich sediment on the shelf
is generally <5 m thick (Reimnitz and Barnes 1974). Sed-
iment deposition is patchy (Weiss and Naidu 1986; Naidu
and others 2001) and Reimnitz and Wolf (1998) suggest
that the entire area is a net erosional environment during
the Holocene. Coastal waters are characterized by nine to
11 months of nearly complete sea ice cover. Sea ice gen-
erally begins to form during late September to October and
break-up is usually complete by the beginning of August.
The presence and movement of ice along the shelf can
greatly influence sediment transport, deposition, and
reworking.

Methods

Surface sediments (0–2 cm) were collected using a modi-
fied-ponar grab sampler. Sediment cores were collected
using a 10-cm-diameter, 1-m-long, gravity corer. Sedi-
ments were removed from the sampler or cores using
Teflon spatulas, then placed into 75-ml plastic vials and

kept cold until they were returned to the laboratory, where
they were stored frozen. Sediment cores were subsectioned
in 0.5-cm intervals from 0 to 5 cm and in 1.0-cm intervals
at depths of >5 cm. Samples for grain size analysis were
wrapped in plastic bags and stored at 4 �C. River water
samples were collected directly in acid-washed, low-den-
sity polyethylene bottles and filtered through acid-washed,
0.4-lm polycarbonate membrane filters to obtain sus-
pended sediments (Rember and Trefry 2003).
Prior to analysis for trace metals, 0.4 g of freeze-dried,
homogenized sediment and a certified reference material
(CRM) were totally digested in Teflon beakers using con-
centrated, high-purity HF-HNO3-HClO4 as described in
Trefry and Metz (1984). Sediment samples to be analyzed
for Hg were digested separately by heating 2 to 4 g of wet
sediment in acid-washed, sealed, polypropylene centrifuge
tubes with 4 ml HNO3 and 2 ml H2SO4 following the
method of Adeloju and others (1994). Filters containing 1
to 15 mg of suspended sediment were digested using the
method described by Trefry and Trocine (1991). Briefly,
the filters bearing suspended sediments were placed in
stoppered, 15-ml Teflon test tubes and the sediments were
completely decomposed and dissolved using Ultrex II
HNO3, HF and HCl.
Labware used for sample preparation was acid washed
with hot, 8 N HNO3 and rinsed three times with distilled,
deionized water (DDW). Two procedural blanks, two
duplicate samples and two CRMs were prepared with each
set of 40 samples. The CRM used was the marine sediment
MESS-2 issued by the National Research Council of Can-
ada (NRC).
Bottom sediment samples, CRMs, and procedural and
reagent blanks were analyzed as follows: (1) Al, Cr, Cu,
Fe, Mn, Ni, V and Zn by flame atomic absorption spec-
trometry (FAAS) using a Perkin-Elmer (PE) Model 4000
instrument, (2) Ag and As by Zeeman graphite furnace
atomic absorption spectrometry (GFAAS) using a PE
Model 5100 instrument, (3) Ba, Be, Cd, Co, Pb, Sb, and Tl
by inductively coupled plasma-mass spectrometry (ICP-
MS) using a PE Model ELAN 5000 instrument, and (4)
total Hg by cold vapor atomic absorption spectrometry
(CVAAS) using a Laboratory Data Control Model 1235
Mercury Monitor. The above methods are similar to
methods described by the United States Environmental
Protection Agency (EPA) for Series 7000 FAAS and
GFAAS, Series 7470 CVAAS and Series 6010A ICP-MS
(United States Environmental Protection Agency 1991).
Analytical precision (coefficient of variation, CV), based
on replicate analysis of 15 sediment samples, averaged
£ 2% for Al, Ba, Co, Cu, Mn, Ni and Zn; £ 3% for Cd, Cr,
Fe, Pb, Sb, Tl, and V; £ 5% for As, Be and Hg and 6% for
Ag. Concentrations of Al, As, Ba, Cr, Cu, Fe, Pb and Zn in
suspended sediments from rivers were determined by
similar techniques, as described in Rember and Trefry
(2003).
The total organic carbon (TOC) content of the sediments
was determined following treatment with H3PO4 to remove
inorganic carbon. Then, 200 to 400 mg of carbonate-free
sediment were combusted, after the addition of powdered
vanadium pentoxide, at 900 �C in a Shimadzu TOC-5050A
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instrument linked to a solid sampling module (SSM-
5000A). A calibration curve was constructed with pure
sucrose and checked at every 10 samples by analyzing the
CRM MESS-2. Final concentrations of TOC were corrected
to account for the increase in sediment mass following the
H3PO4 treatment; precision averaged 2.4%. Grain size was
determined by the wet sieving and pipette methods of Folk
(1974).
Sediment geochronology was determined using excess
210Pb and 137Cs following methods described by Kang and
others (2000). Vials containing about 10 g of freeze-dried
sediments were counted for 2 to 3 days until peak areas
were sufficient to provide <10% counting error for total
210Pb. The activities of 210Pb, 214Pb, 214Bi and 137Cs were
determined using a well-type, intrinsic germanium detec-
tor (WiGe, Princeton Gamma Tech). Detector efficiency
was determined using the following: NBS 4350B, river
sediment and NBS 4354, freshwater lake sediment from
National Institute of Standards and Technology (NIST)
and RGU-1 and RGTh-1 from the International Atomic
Energy Agency. The specific activity (dpm/g) of each
sediment sample was calculated from the detector effi-
ciency, gamma intensity, geometry factor, and sample
weight (Kang and others 2000). All values were decay-
corrected to the date of coring. Errors are shown on the
basis of 1-r counting statistics.
Quality assurance and quality control during this work
included analysis of procedural blanks, spiked and repli-
cate sample, as well as CRMs. Results for concentrations of
metals and TOC in the CRMs agreed within the 95%
confidence interval of certified concentrations.

Results and discussion

Normalizing sediment metal concentrations
Considerable variability was found for concentrations of
all 18 metals and TOC in surface and subsurface sediments
from the study area as suggested by the ranges of values in
Table 1. Crecelius and others (1991) showed that sediment
grain size was a primary variable controlling concentra-
tions of metals in surface sediments from the study area.
Levels of silt plus clay from the present study ranged from
1 to 98.8% (Table 1). Granulometry data from the present
study show no simple distribution patterns for sand, silt
and clay throughout the study area. Furthermore, the
fractional amounts of sand, silt and clay found at some

nearshore sites vary from year to year. Samples from the
sediment cores contained a greater fraction of silt + clay
(Table 1) because a concerted effort was made to sample
finer-grained sediments during the coring effort.
To help resolve observed variability, sediment metal values
from this study were initially normalized to concentrations
of Al. Natural levels of Al and many trace metals vary
collectively as a function of sediment grain size, organic
carbon content and mineralogy, with higher metal levels in
fine-grained aluminosilicates (clays) and lower metal levels
in coarse-grained quartz sand and carbonate shell frag-
ments. Normalization is a useful precursor to more de-
tailed evaluation of spatial and historical trends as well as
possible diagenetic effects on metal concentrations, as
discussed below.
In sediments from this study, positive linear relationships
are observed for Al versus percent silt+clay (r=0.89;
Fig. 2a), percent clay (r=0.75) and TOC (r=0.74). Alumi-
num concentrations also correlate well with levels of Fe
(r=0.94; Fig. 2b) throughout the study area. Aluminum
and Fe are present at percent levels in the sediment, rel-
ative to concentrations in parts per million (lg/g) for trace
metals; and, Al and Fe are not commonly introduced to
marine sediments in sizeable amounts by anthropogenic
processes. Therefore, any fractional changes in concen-
trations of Al and Fe are expected to be small relative to
possible shifts in concentrations of trace metals due to
anthropogenic or diagenetic influences. Concentrations of
Fe can be altered during early chemical diagenesis; how-
ever, the net effect on solid-phase concentrations of Fe is
generally small (e.g., <10% change in Fe/Al ratio; Trefry
and Presley 1982).
Mean concentrations of Al and Fe in suspended sediments
collected during 2000 and 2001 from the Sagavanirktok
and Colville Rivers that supply sediments to the study area
plot within the 99% prediction interval developed for
bottom sediments (Fig. 2b). Furthermore, concentrations
of Al and Fe in the river-suspended sediments plot at the
higher end of the continuum in Fig. 2b due to a greater
fraction of clay-rich particles suspended in the rivers.
Suspended sediments from the Kuparuk River had higher
levels of Fe during part of the summer when concentra-
tions of suspended solids were low (~4 mg/l; Rember and
Trefry 2003), thereby shifting the average value in Fig. 2b
above the upper prediction interval.
Under natural conditions, concentrations of selected trace
metals in sediments will commonly follow a strong linear
trend versus Al and/or Fe in a given depositional
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Table 1
Summary data for metals, total organic carbon (TOC) and granulometry in sediments from the coastal Beaufort Sea

Samples Ag (lg/g) Al (%) As (lg/g) Ba (lg/g) Be (lg/g) Cd (lg/g) Co (lg/g) Cr (lg/g) Cu (lg/g)

Surface
sediment

1999 and
2000

Mean±
Std. Dev. (n=88)

0.11±0.05 3.93±1.63 11.1±4.1 394±146 1.2±0.50 0.22±0.12 7.3±3.3 56.9±23.4 18.9±10.5

Sediment
cores 2001

Mean±Std. Dev.
(n=104)

0.12±0.05 4.48±0.80 9.3±3.2 460±60 1.1±0.2 0.26±0.10 9.0±2.0 64.4±9.6 21.8±6.5

All data Range 0.03–0.44 1.1–7.3 4.2–28.4 155–753 0.3–2.3 0.03–0.82 2.2–18.6 12.7–104 3.6–50.2
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environment. For example, concentrations of V correlate
well with Al (r=0.97, Fig. 2c) and Fe (r=0.96) in all surface
and subsurface sediment samples collected. The broad
range in V concentrations, yet good linear fit for Al (and
Fe) versus V, is consistent with mixing of relatively uni-
form composition, metal-rich aluminosilicate phases with
metal-poor quartz sand and carbonates. Vanadium levels
in natural sediments from the Beaufort Sea are predicted

to follow the trend presented in Fig. 2c. Thus, the strong
relationship for Al versus V in Fig. 2c also supports a lack
of anthropogenic inputs of V and no impact on V levels
due to sediment diagenesis. The three points that plot
slightly above the upper prediction interval in Fig. 2c
exceed that limit by <10% and are consistent with the
statistical boundaries of a 99% prediction interval. Cre-
celius and others (1991) used V, in the absence of data for
Al and Fe, to normalize concentrations of other trace
metals in sediments from the coastal Beaufort Sea. Alumi-
num was chosen for normalization in the present study
because it is least affected by chemical weathering and
diagenesis.
Graphs for Al versus Pb, Cu, Cr and Ni (Fig. 3) also show
strong (r>0.87) linear relationships with no points that
plot at more than 10% above the upper prediction interval.
Correlation coefficients for Al versus Co (0.85), Sb (0.84)
and Tl (0.86) also are strong with no data points that plot
at >10% above the upper prediction interval. Collectively,
the results support the conclusion that no discernible
anthropogenic inputs of these seven metals can be iden-
tified. Available metal data for suspended sediments from
source rivers (Pb, Cu, Cr, Zn; Fig. 3) show that the metal/
Al ratios for river particles fit within, or very close to, the
prediction intervals found for bottom sediments in the
coastal Beaufort Sea. These similarities in metal/Al ratios
for river source material and bottom sediment, when
linked to data for sediment cores discussed below, are used
to evaluate whether diagenetic impacts distort the histor-
ical record for these metals in area sediments. Concen-
trations of metals in the river-suspended matter plotted at
the higher end of the metal/Al continuum (Fig. 3) as
previously described for Al and Fe.
In contrast with the metals discussed above, concentra-
tions at one or more locations were >10% above the upper
prediction interval on the metal versus Al plots for Zn, Hg
and Ba (Fig. 3). An anomalous Zn value was observed for
site 5H (near Endicott Island), and anomalous values for
Hg and Ba were found for sediments collected near
Northstar Island (Fig. 3). Considerable industrial activity
is common to both areas; however, the degree of metal
enrichment averaged <25% more than the value at the
upper prediction limit for a given concentration of Al.
In addition to the anomalies from the 1999 to 2001 data for
Ba described above, concentrations of Ba in samples
collected during 1989 (Boehm and others 1990) from sites
7A and 7G in western Harrison Bay also plot above the
upper limit of the 99% prediction interval (Fig. 3). Ele-
vated Ba levels at sites 7A and 7G in Harrison Bay during
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Fe (%) Hg (lg/g) Mn (lg/g) Ni (lg/g) Pb (lg/g) Sb (lg/g) Tl (lg/g) V (lg/g) Zn (lg/g) TOC (%) Silt+Clay
(%)

2.21±0.87 0.041±0.029 317±144 24.3±10.5 9.7±4.9 0.50±0.21 0.40±0.18 92.6±40.1 70.1±31.7 0.86±0.70 46.9±30.4

2.30±0.44 0.054±0.011 294±117 31.9±6.3 10.3±2.5 0.62±0.12 0.47±0.07 99.7±17.4 91.5±22.6 1.13±0.54 72.8±18.8

0.7–3.9 0.003–0.20 62–898 6.0–48.4 3.2–22.3 0.15–1.14 0.12–0.92 26.9–173 14.8–157 0.01–4.41 1.0–98.8

Fig. 2.
Concentrations in sediment for Al versus a silt+clay, b Fe, and
c V. Equations are from linear regression calculations, r is the
correlation coefficient and n is the number of data points. Dashed
lines show 99% prediction interval. Points marked with large letters
on the Fe graph are for suspended sediment from the Sagavanirktok
(S), Kuparuk (K) and Colville (C) rivers
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1989 are consistent with exploratory drilling and drilling
residues in the area (Snyder-Conn and others 1990;
Crecelius and others 1991). The sensitivity of normalizing
to Al is demonstrated by calculating the excess Ba con-
centration as total Ba minus natural Ba, where the natural
Ba level determined from Fig. 3g is the value for Ba at the
upper prediction interval for a given Al concentration. The
most anomalous sample point in Fig. 3g from station N22
has an excess Ba level of 509 lg/g (859–350 lg/g) that can
be explained by the presence of barite at only 0.09% of the
total sediment mass, where pure barite contains Ba at
588,000 lg/g. Subtle enhancement of Ba concentrations at
site L8 (1999) may be a remnant of exploratory drilling in

the area in 1982 and 1997 (URS 2001). Although these
various anomalies are minor, they do support the
sensitivity of Al versus metal graphs and can help focus
future field investigations.
Concentrations of Ag and Be were low and somewhat more
variable (Table 1); therefore the correlations versus Al
were weaker (Ag, r=0.57; Be, r=0.69). Background levels of
As in the study area were high relative to average marine
sediment. This point was previously noted throughout the
Beaufort Sea by Valette-Silver and others (1999). In the
present study, the authors found As levels in suspended
sediments from local rivers to average 15±5 lg/g (n=17).
Data shown on Fig. 3h for As are more scattered with a
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Fig. 3
Concentrations in sediment for
Al versus Pb (a), Cu (b), Cr (c) ,
Ni (d), Zn (e), Hg (f), Ba (g) and
As (h). Equations are from linear
regression calculations, r is the
correlation coefficient and n is
the total number of data points.
Dashed lines above and below the
regression line show the 99%
prediction interval. Points
marked with large letters on
selected graphs are for suspended
sediment from the Sagavanirktok
(S), Kuparuk (K) and Colville (C)
rivers. Data for sites identified on
the graph were not included in
the regression calculations
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lower r value of 0.53 and several points above the upper
prediction interval, (Fig. 3h). These trends for As also were
observed for Mn and Cd (Table 2) and are related to
diagenetic impacts as discussed below.

Temporal distribution of sediment
metal concentrations

The historical record of metal levels in sediments from the
coastal Beaufort Sea is developed here from age-dated
cores. Metal data from sediment cores, coupled with
results for river-suspended particles, also are used to help
identify possible diagenetic effects. Collecting sediment
cores suitable for age-dating in the study area is compli-
cated by bottom-fast ice, ice gouging, low net sediment
accumulation rates, low activities of excess 210Pb and
137Cs, and storm-induced resuspension and transport of
sediments offshore into deeper water. Even when coring
sites were chosen based on bathymetry (i.e., semi-
restricted basins) or surface sediment composition (i.e.,
>90% silt plus clay), only one in four cores was viable for
establishing a geochronology over the past 50 to 100 years.
In many instances, extremely low levels of excess 210Pb
(<0.2 dpm/g) or 137Cs (<0.02 dpm/g) were found, even in
the top 0.5 cm of sediment. Such observations are con-
sistent with previous reports that characterize this coastal
area as a net erosional environment (Reimnitz and Wolf
1998).
Past efforts to reconstruct recent geochronology for
coastal sediments from this nearshore area of the Beaufort
Sea (Weiss and Naidu 1986; Naidu and others 2001) have
encountered many of the same difficulties reported here.
Weiss and Naidu (1986) used vertical profiles for the
activity of total 210Pb to calculate sedimentation rates of
0.6 to 1 cm/year at sites in Simpson Lagoon, near stations
6A and 6G (Fig. 1); however, the activities for total 210Pb

averaged <2 dpm/g with variable texture in each core. In
recent work, Naidu and others (2001) reported no excess
210Pb and no detectable 137Cs in a core from Simpson
Lagoon whereas they found levels of excess 210Pb levels at
0.9 to 1.2 dpm/g and 137Cs activities of 0.2 dpm/g at a site
near our station 3B (Fig. 1). Based on inherent difficulties
with area sediments, a primary goal of the geochronology
effort for the present study was to collect some represen-
tative sediment that was deposited prior to the onset of
development during the late 1960s and early 1970s and
some sediments that was deposited post-development.
Detailed results for geochronology were obtained for three
sites: (1) station P1 in Prudhoe Bay, (2) station E1, just east
of Endicott Island near the mouth of the Sagavanirktok
River, and (3) station 6G in the eastern section of the
Colville River delta (Fig. 1). At stations L2, 3A, N2 and 6A,
either no detectable excess 210Pb and 137Cs were found or
very low levels were found only in the top 0.5 cm. The
locations of these sites with little or no detectable recent
sediments extend across the study area and support the
contention that deposition of present-day sediment is
patchy and thin.
In Prudhoe Bay (station P1), the maximum activity of ex-
cess 210Pb in the surface layer of sediment was 0.84 dpm/g
with detectable decay to a depth of ~5 cm and a calculated
sedimentation rate of 0.11±0.02 cm/year (Fig. 4a). The
vertical profile for 137Cs supports the results from excess
210Pb with a sedimentation rate of 0.10 cm/year based on
the 1950 appearance of 137Cs at ~5 cm and the observed
1963 peak at ~3.75 cm (Fig. 4b). Samples from depths
>4 cm were most likely deposited before development
began during the 1960s in the area of Prudhoe Bay. Pres-
ervation of such detail in the geochronological record over
such a short depth interval for this site is surprising;
however, boat traffic in the inner portion of the Prudhoe
Bay is rare and water depths in the deepest portion of the
secluded bay (~3 m) are sufficient to minimize the effects
of bottom-fast ice and ice gouging. Even if a combination of
sediment deposition and winnowing at station P1 created
an apparent sedimentation rate, it seems reasonable to
suggest that the top 1 to 2 cm contain post-development
sediments and that sediments found deeper than 4 to 5 cm
were deposited prior to development.
At station E1, the activity of excess 210Pb was 1.1 dpm/g at
0 to 0.5 cm and 1.5 dpm/g at 0.5 to 1.0 cm (Fig. 4c). The
calculated sedimentation rate based on excess 210Pb is
about 0.04±0.02 cm/year. Activities of 137Cs were
detectable to a depth of 3.25 cm, yielding a sedimentation
rate of ~0.06 cm/year (Fig. 4d), a value that is reasonably
consistent with that obtained from the profile for excess
210Pb considering the uncertainty in the data. These data
for station E1 support the likelihood that sediments at
depths >4 cm pre-date development.
Additional support for low sedimentation rates at stations
P1 and E1 can be developed from data for river inputs of
sediment. The Sagavanirktok River, the major river
carrying sediments into this area, is estimated to have an
annual sediment load of about 0.3·106 mt (Rember and
Trefry 2003). The depositional area for these sediments in

Environmental Geology (2003) 6:1–8 7

Table 2
Summary of results for metal/Al ratios and related coefficients of
variation (CV) in sediment cores from the following locations:
Prudhoe Bay (n=29), Endicott Island (n=13), Pole Island 3A (n=10),
Colville Delta (6A, n=23; 6G, n=14), Northstar Island (N2, n=15)

Metal (Metal/Al) (·10)4)
All 104 samples

Range for CV (%)
for (Metal/Al) for
all six cores

Average CV
(%) for

(Metal/Al)
from each

of six cores

Ni/Al 7.1±0.9 2–6 3.5
V/Al 22.3±1.2 3–6 3.6
Zn/Al 20.3±2.6 2–6 4.4
Fe/Al 5100±200 2–10 4.6
Cr/Al 14.6±1.8 4–6 5.1
Ba/Al 105±16 5–8 5.8
Co/Al 2.0±0.4 3–10 6.1
Tl/Al 0.11±0.01 4–11 6.4
Be/Al 0.24±0.3 5–14 7.7
Pb/Al 2.3±0.4 4–16 8.7
Sb/Al 0.14±0.02 5–15 9.4
Cu/Al 4.8±1.0 7–14 10.2
Cd/Al 0.06±0.02 12–19 14.8
As/Al 2.1±0.7 11–22 15.1
Mn/Al 65±19 8–42 20.4
Ag/Al 0.03±0.01 16–39 26.5
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the coastal Beaufort Sea is at least 1,000 km2 to yield an
estimated deposition rate of ~0.02 cm/year based on a
sediment bulk density of 1.6 g/cm3 ([0.3·1012 g dry sedi-
ment/1,000·1010 cm2]·[(1.6 g wet sediment/cm3)/(2.6 g
dry sediment/cm3)]). As previously noted, the study area
may be net erosional at this time (Reimnitz and Wolf
1998).
In the Colville River delta at station 6G, the maximum
activity of excess 210Pb was 0.76 dpm/g and the calculated
sedimentation rate was 0.04±0.02 cm/year (Fig. 4e). The
137Cs profile supports a sediment accumulation rate of
~0.06 cm/year (Fig. 4f). Once again, the record of sedi-
ment input since the 1950s is sequestered in the top 4 to
5 cm of sediment. At nearby station 6A, detectable levels
of excess 210Pb at 0.27 dpm/g were observed only in the
top 0.5 cm of the sediment column. This latter result is
consistent with that of Naidu and others (2001) for the
same area.
Concentrations of trace metals were determined for 104
samples from six cores (P1, E1, 3A, 6A, 6G and N2). Some
variability in concentrations of metals was observed in

each core (Table 1 and Figs. 5, 6), mainly due to variations
in amounts of fine-grained sediment. However, the CV for
metal/Al ratios averaged 10% in each of the six cores for
Ni, V, Zn, Fe, Cr, Ba, Co, Tl, Be, Pb, Sb and Cu (Table 2).
Such uniform metal/Al ratios support long-term deposi-
tion of sediments with uniform composition and no
identifiable impact from diagenesis for these metals. These
conclusions are further supported below through detailed
evaluation of cores from stations P1 and 6G and from data
for river-suspended sediments.
In Prudhoe Bay (station P1), concentrations of Al and Fe
follow parallel trends down core (Fig. 5). Variations in
concentrations of Al and Fe in the core result from shifts
in the fraction of sand, silt and clay deposited during a
given time period. Vertical distributions for Ba, Pb, Cr, V
and Zn (Fig. 5), as well as Be, Cu, Ni, Sb and Tl, follow
trends similar to those observed for Al and Fe with the CVs
for the metal/Al ratios all <8%. These vertical profiles
support long-term deposition of sediments with no
discernible shifts in metal/Al ratios or anthropogenic
inputs. Metal concentrations and the metal/Al ratios for
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Fig. 4a–f
Vertical profiles for activities
of excess 210Pb, total 210Pb and
137Cs for sediment cores from
sites in Prudhoe Bay (P1), near
the Endicott development (E1)
and on the Colville River delta
(6G)
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Fe, Al, Pb, Cr, Zn in suspended sediments from the Sa-
gavanirktok River are plotted at the top of each vertical
profile in Fig. 5 and are coincident with values found in
the surficial layers of the core. This continuity, in con-
junction with the vertical profiles, supports no discernible
diagenetic impacts in the vertical distributions for Ag, Ba,
Be, Co, Cr, Cu, Hg, Ni, Pb, Sb, Tl, V and Zn.
Concentrations of TOC (and the TOC/Al ratio) are
elevated by about 30% in the top 0.5 cm and by a factor of
~2 at about 20 cm relative to other sections in the core
(Fig. 5). Coincident with elevated levels of TOC in the
surface layer of sediment are higher values of As/Al and
slightly lower levels of Mn/Al (Fig. 5). Furthermore, the
Mn/Al ratios are enriched in the layers at ~20 cm where
concentrations of TOC are high. Diagenetic impacts on Mn
in sediments are well studied and can lead to a variety of
perturbations in concentrations of Mn (Trefry and Presley

1982; Gobeil and others 1997). In the top 0.5 cm of the
core from Prudhoe Bay, concentrations of Mn are about
double levels found in subsequent layers to a depth of
15 cm, yet the Mn and Mn/Al levels in the top 0.5 cm of
sediment are about 25% lower than in river-suspended
sediment. One possible explanation for this observation is
that particles deposited in the sediment lose Mn via
reductive dissolution and diffusion of dissolved Mn2+

from the sediments to the overlying water column (e.g.,
Gobeil and others 1997). The onset of this process in
Prudhoe Bay occurs in the top layer of sediment and
reaches completion at depths >1 cm. Such behavior
(reducing conditions in the top 1 cm) seems inconsistent
with a sedimentation rate of 0.1 cm/year and may reflect
processes that occur in a stagnant, thin (<1-m-thick) layer
of water trapped under 2 m of ice during 8 months of the
year. A similar impact on As levels is observed in this core.
The loss of As from the sediments is related to release of
As from sediments to the overlying water during
diagenetic remobilization under reducing conditions
(Farmer and Lovell 1986). Overall, diagenetic effects alter
the vertical distributions of Mn, As and, to some lesser
degree, Cd, but none of the other metals studied are
impacted.
At station 6G, on the Colville River delta, post-develop-
ment sediments appear to be restricted to the top 3 cm of
the sediment column. No discernible differences in metal/
Al ratios are observed for all metals except Mn (Fig. 6).
Available data for suspended sediments from the Colville
River show that concentrations of Fe, Al, Pb and Cr are
higher than observed for sediments at station 6G; however,
the metal/Al ratios are similar (Fig. 6). No indications of
anthropogenic inputs of metals are found in the core from
station 6G and only concentrations of Mn are impacted by
diagenesis.
Metal data from other cores in the area of Pole Island
(station 3A) to Northstar Island, including stations 3A, L2,
E1 and N2, show similar trends with uniform metal/Al
ratios throughout the cores (Table 2). In some cases, the
surficial layer of sediment could be quite old as demon-
strated by undetectable levels of 137Cs and excess 210Pb.
Concentrations of Mn, As and Cd show varying amounts
of distortion due to diagenetic effects. Overall, concen-
trations of Ag, Ba, Be, Co, Cr, Cu, Hg, Ni, Pb, Sb, Tl, V and
Zn in cores from these five sites are unimpacted by
anthropogenic inputs or diagenesis.

Conclusions

Region wide, nearly all sediments collected contained
natural levels of Ag, Ba, Be, Co, Cr, Cu, Hg, Ni, Pb, Sb, Tl,
V and Zn. About eight exceptions (or 0.7% of the 1,222
data points from 94 surface samples) were identified by
clear, positive anomalies (>10% above upper prediction
interval) on the metal/Al plots. These exceptions include
the following: Ag (N14 in 1999), Ba (N14 in 1999; L08 in
1999 and N22 in 2000), Hg (N10 and N17 in 2000), Sb
(5(10) in 1999) and Zn (5H in 1999). Most of these minor

Environmental Geology (2003) 6:1–8 9

Fig. 5
Vertical profiles for concentrations and ratios to Al in sediment core
from Prudhoe Bay (station P1) for Fe and Al, Ba, Pb, Cr, V, Zn, As,
total organic carbon (TOC), and Mn. Triangles plotted at 0 cm show
concentrations and metal/Al ratios for suspended sediment from the
Sagavanirktok River. Numbers in parentheses show coefficient of
variation for metal/Al ratio. Graphs with no line identifying a
sediment age of 1950 (As, TOC and Mn) lack geochronological
significance due to post-depositional diagenesis/diffusion
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deviations were found in the most active areas between
West Dock (near station 5D) and Northstar Island; how-
ever, the instances and magnitude of the deviations
show that, with respect to trace metals, the sediments are
essentially pristine. In a 1989 study that incorporated a

larger geographical area (Boehm and others 1990),
concentrations of Ba and/or Cr were elevated at locations
in Harrison Bay (7A, 7B and 7G) and near the mouth of
the Canning River (2E). Thus, in addition to the
patchy distribution of sediment types in the study area,
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Fig. 6
Vertical profiles for concentra-
tions and ratios to Al in sediment
core from Colville River delta
(station 6G) for Fe and Al, Ba, Pb,
Cr, V, Co, Mi, Mn and total
organic carbon (TOC). Triangles
plotted at 0 cm show concentra-
tions and metal/Al ratios for
suspended sediment from the
Colville River. Numbers in
parentheses show coefficient of
variation for metal/Al ratio.
Graphs with no line identifying a
sediment age of 1950 (Mn and
TOC) lack geochronological
significance due to post-deposi-
tional diagenesis/diffusion
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a few instances of minor contamination have been
observed.
Early detection of potential environmental problems near
industrial sites is the goal at many locations around the
Earth, including the coastal waters of the western Beaufort
Sea. Because many trace metals are a ubiquitous part of
modern industry, metals in sediments can often help
identify subtle increases in the accumulation of potential
pollutants before they lead to an adverse environmental
consequence. For example, in sediments from the coastal
Beaufort Sea with an Al concentration of 6.0%, natural Pb
levels are predicted to be 15± 5lg/g with 99% confidence
(Fig. 3a). Data for two sediment samples represented on
Fig. 3a with slightly >6% Al show that Pb levels of 20.3 and
21.5 lg/g plot slightly above the upper prediction limit.
These samples are from stations N23 and 5(10), respec-
tively. The slight degree of Pb enrichment and the
locations of these two sites near Northstar Island help
focus future efforts in this area.
Overall, the constancy of metal/Al ratios in (1) river-sus-
pended sediment, (2) the surface layers of bottom sedi-
ments and (3) deeper, older layers in bottom sediments
show that anthropogenic inputs of trace metals have not
significantly elevated metals levels in sediments in areas of
offshore oil exploration and production in the coastal
Beaufort Sea. The results presented in this study provide a
framework for continued efforts to assess any cumulative
impacts of offshore development in the coastal Beaufort
Sea. However, the sediments in this region are dynamic
and care must be taken to assure that investigators know
whether sediment samples that are collected are repre-
sentative of the most recent inputs.
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