MMS Beaufort Sea ANIMDA Project: Summer 2002 Sampling

Station Data for Trace Metal Sediment Samples. “‘umm

Sample Station Station Collection Comments
Identification Identification Grouping Date
02-N01-01-MET-S NO1 Northstar 8/3/2002
02-N02-01-MET-S NO2 Northstar 8/3/2002
02-N03-01-MET-S NO3 Northstar 8/5/2002 Field Triplicate
02-N03-02-MET-S NO3 Northstar 8/5/2002 Field Triplicate
02-N03-03-MET-S NO3 Northstar 8/5/2002 Field Triplicate
02-N04-01-MET-S NO4 Northstar 8/3/2002
02-N05-01-MET-S NO5 Northstar 8/3/2002
02-N06-01-MET-S NO6 Northstar 8/2/2002
02-N07-01-MET-S NO7 Northstar 8/5/2002
02-N08-01-MET-S NO8 Northstar 8/5/2002
02-N09-01-MET-S NO9 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 LO1 Liberty 7/31/2002
02-L04-01-MET-S LO4 Liberty 7/29/2002
02-L06-01-MET-S LO6 Liberty 7/30/2002
02-L07-01-MET-S LO7 Liberty 7/30/2002
02-L08-01-MET-S LO8 Liberty 7/30/2002 No Clams
02-L08-02-MET-S LO8 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-NO01-01-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-NO7-01-GRS-S 0.0 52.0 26.5 215 100.0
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 66.4 204 100.0 | 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 71.6 214 100.0 [ 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 15 100.1
00-N16-01-GRS-S 0.1 335 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 14 86.8 11.8 100.0
00-L01-01-GRS-S 45 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 50.6 333 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 17 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 24 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 35.0 442 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 0.0 155 59.0 255 100.0 | 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 34.0 437 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 24.8 455 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 44.4 234 100.0
02-N11-01-GRS-S 0.2 52.6 35.2 11.9 99.9
02-N12-01-GRS-S 105 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 67.9 134 100.0 | Lab Duplicate
02-N14-01-GRS-S #2 0.0 19.0 67.7 134 100.1 | Lab Duplicate
02-N15-01-GRS-S 9.0 86.7 2.9 14 100.0
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 1.9 455 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 34.2 145 99.9
02-L08-01-GRS-S 1.0 92.7 3.9 25 100.1
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 0.0 155 57.7 26.8 100.0
02-4A-01-GRS-S 0.3 9.7 324 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 60.3 315 100.0 | Lab Duplicate
02-5B-01-GRS-S 0.0 95.7 1.9 24 100.0
02-5D-01-GRS-S 0.0 29.1 64.4 6.5 100.0 | Field Triplicate
02-5D-02-GRS-S 7.6 247 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 60.6 104 100.0
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 15 15 100.1
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 79.1 145 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
NO1-N21 n 23

Maximum 1.81
Minimum 0.09

Liberty Mean 0.62
Stations Std. Dev. 0.37
LO1-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
(%6)

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 :) -

***Einal 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
(%6)

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=) -

***Einal 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



MMS Beaufort Sea ANIMDA Project: Summer 2000 Sampling

Trace Metal Concentrations in Sedin Page 1 of 2
Sample TOC Comments

Identification (%)

00-NO01-01-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-NO7-01-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 441

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




MMS Beaufort Sea ANIMDA Project: Summer 2000 Sampling

Trace Metal Concentrations in Sedin 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 (10f 3) - 1989 Sample

5(0)-SS-2 - 1989 Sample




Region
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar

Liberty

Liberty

Liberty

Liberty

Liberty

Liberty

Liberty

Liberty

Liberty

Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Liberty
Liberty
Liberty
Liberty

Northstar
Northstar
Northstar
Northstar
Northstar
Northstar

FieldID
99-5A-01-PHC-S
99-N01-01-PHC-S
99-N02-01-PHC-S

99-N06-01-PHC-S
99-N07-01-PHC-S
99-N08-01-PHC-S
99-N09-01-PHC-S
99-N10-01-PHC-S
99-N11-01-PHC-S
99-N12-01-PHC-S
99-N13-01-PHC-S
99-N14-01-PHC-S

99-L03-01-PHC-S
99-L04-01-PHC-S
99-L05-01-PHC-S
99-106-01-PHC-S
99-L07-01-PHC-S
99-L08-01-PHC-S
99-L09-01-PHC-S
99-1.10-01-PHC-S
99-111-03-PHC-S
99-L12-01-PHC-S
99-3A-01-PHC-S
99-3B-01-PHC-S
99-4A-01-PHC-S
99-4B-01-PHC-S
99-4C-01-P!

99-5(0)-01-PHC-S

99-5(1) average

99-5(10)-01-PHC-
99-5(5)-01-PHC-S
99-5B-01-PHC-S
99-5D-01-PHC-S

C-S

99-5H-01-PHC-S
99-COL-01-PHC-S
99-COL-02-PHC-S
99-KUP-01-PHC-S
99-SAG-01-PHC-S

00-5A-01-PHC-S
00-N01-01-PHC-S
00-N02-01-PHC-S
00-N03-01-PHC-S
00-N04-01-PHC-S

00-N08-01-PHC-S
00-N09-01-PHC-S
00-N10-01-PHC-S
00-N11-01-PHC-S
00-N12-01-PHC-S
00-N13-AVG-PHC
00-N14-01-PHC-S
00-N15-01-PHC-S
00-N16-01-PHC-S

00-N20-01-PHC-S
00-N21-01-PHC-S
00-N23-01-PHC-S
00-L01-01-PHC-S
00-L04-01-PHC-S
00-L06-01-PHC-S
00-L07-01-PHC-S

00-L08-AVG-PHC-

00-L09-01-PHC-S

00-4C-01-PHC-S
00-5(0)-01-PHC-S
00-5(1)-01-PHC-S
00-5(10)-01-PHC-
00-5(5)-01-PHC-S
00-5B-01-PHC-S
00-5D-01-PHC-S
00-5E-01-PHC-S
00-5F-01-PHC-S
00-5H-01-PHC-S
00-COL-01-PHC-S
00-COL-02-PHC-S
00-KUP-01-PHC-S
00-SAG-01-PHC-S
01-SAG02-01-
02-5A-01-PHC-S
02-N01-01-PHC-S
02-N02-01-PHC-S
02-N03-AVG-PHC
02-N04-01-PHC-S
02-N05-01-PHC-S

Stationl
n

Matrix

SEDIMENT
SEDIMENT
SEDIMENT

SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT

SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT

SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT

SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT

SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT

SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT

SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT

SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT

Weight

Asis
Y

Perylene

C2D/C2P C3DIC3P

Total PAH  Total PAH

Pyrogenic  Petrogenic Pyrogenic/
Iess nerviene PAH (1in/Kn) PAH (in/Ka) Petronenic

646.92 48.93 579.98 084
.61 7.16 085
35.89 37378 .096
55.70 528.13 105
40.11 486.29 082
51.04 469.80 109
67.80 771,15 .088
5.68 43.74 130
7.56 82.69 091
27.32 294.62 093
58.87 573.46 .103
1.50 11.82 127
10.66 122.29 087
11.14 131.15 085
3.28 37.51 .087
.49 5.74 086
26.01 290.95 089
43.09 378.39 114
64.20 693.97 .093
28.03 324.23 086
11.45 95.48 120
37.97 343.05 111
3172 367.13 .086
19.35 253.98 076
23.91 203.33 118
27.85 263.14 106
19.24 179.93 107
21.78 200.25 109
4243 367.53 115
42.64 362.41 118
3347 348.03 .096
7.92 91.05 087
1.26 17.05 074
24.10 346.42 070
174 22.18 073
51.70 577.34 090
12.60 131.59 096
2.99 19.05 157
215.10 2051.90 .105
14.59 43.14 102
12,51 14551 086
20.26 215.84 094
242.00 1855.10 130
200.90 1733.30 116
12.46 60.24 207
20.75 257.14 081
129.90 1461.20 .089
6.39 65.77 097
30.34 297.42 102
51.68 497.00 104
152.40 1670.40 .091
105.70 1128.80 094
35.72 91.3 091
45.93 424.40 108
42.56 479.60 .089
21.07 230.57 091
4261 440.40 097
46.77 489.80 095
121.20 1211.30 .100
83.57 839.00 099
87.70 832.70 105
219 23.82 092
45.89 464.80 .099
51.62 498.70 104
66.59 707.60 094
47.67 502.20 095
54.44 560.60 .097
137.90 1324.30 104
46.23 413.20 112
52.60 465.80 113
32.07 309.76 104
29.96 31322 096
16.98 17111 099
18.63 221.92 082
7.58 78.36 .097
28.30 262.81 108
27.10 251.25 108
49.08 521.00 094
35.03 330.22 .106
22.18 241.87 092
28.20 302.20 093
39.37 407.81 097
20.40 219.85 .093
32.95 351.21 094
2.64 21.36 123
48.19 488.00 099
2370 200.84 118
31.85 335.79 095
13.88 145.97 095
17.84 103.79 172
178.90 1609.40 111
133 6.22 213
21.46 186.94 115
27.06 252.84 107
67.60 634.40 107
6.21 48.92 127
38.46 318.90 121
55.37 463.09 120
52.80 509.96 .104
77.60 745.36 104

TOC(%)

Silt+Clay(
k)
98.70

TPH

Resnlved
5.80

TPHC  Isoprenoid LALK
(mal/Kn) s (ma/Ke)  (ma/Km)

11.00 21 .69

21 .00 .00
6.20 12 .46
11.00 18 .70
9.80 17 .58
7.80 17 .60
13.00 24 .96

45 .02 .05

74 .03 .09
6.00 10 41
11.00 .20 75

.26 .00 .01
2.60 .04 15
3.50 .04 18

.63 .01 .05

21 .00 .00
5.00 .09 32
7.50 14 51
16.00 .26 .89
570 .09 .36
175 .03 .16
8.60 14 51
6.90 A1 .39
17.00 .38 91
4.70 .08 27
5.20 .09 37
2.60 .06 24
3.80 .06 .26
7.60 .15 53
7.90 14 .50
5.30 10 .39

.90 .03 .10

.40 .00 .01
6.40 A1 .40

52 .00 .02
12.00 21 .83
1.40 .04 .16

.25 .00 .01
50.00 .68 224
11.00 .05 A7
1.90 .04 .16
4.80 .08 .26
36.00 49 163
31.00 41 1.66
10.80 .04 .35
5.80 .07 .33
22.00 .36 142
150 .02 .07
6.30 .10 .35
12.00 15 .51
23.00 .35 136
16.00 .28 1.06
7.10 A1 41
11.00 15 52
14.00 12 .43
4.10 .05 .20
26.00 19 .64
20.00 18 .67
24.00 .30 121
16.67 22 .92
24.00 24 123
1.00 .01 .03
10.00 14 .56
11.00 15 .56
12.00 .16 .65
10.00 15 54
17.00 17 .68
27.00 .36 150
10.00 .16 .56
12.00 17 .63
7.70 A1 .50
11.00 12 44
6.90 .06 22
12.00 .20 52
1.90 .03 A1
7.40 A1 .39
6.40 .09 .35
8.10 .16 64
16.00 12 .44
6.10 .09 .30
6.50 .07 31
6.50 10 .39
470 .06 23
5.60 .09 34
5.90 .01 .03
17.00 15 77
350 .06 .19
7.80 .09 44
4.10 .05 .20
4.30 .04 .16
25.00 44 117

.55 .00 .03
6.50 .06 29
15.00 10 .78
14.00 19 76
170 .02 .08
8.20 13 51
11.20 18 .70

.30 15 .63
14.00 21 .86

TALK
(malKn)
4.17

LALK/
TALK
A1

Phytane/ C16/(C15+

Pristane
.34

ac1n
.345

TotalST
(ma/Ka)

118

81.58

44.70

32.76

49.21

T21T22

1.00

.60

.95
a3
40
.60

.59

.70

78

Ts/(Ts+ Oleane/
Tm)

407

.260

.366
.240

271

324

283

273

.306

235

Honane

.00

.04

.00
00
.05
.06

.04

.04

.04



Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar
Northstar

Liberty

Northstar
Northstar

Northstar
Northstar
Northstar
Northstar

North Slope

Kuparic Well

Northstar Oil
Northstar
Northstar
Northstar
Northstar
Reference
Reference
Reference
Northstar
Northstar
Northstar
Reference
Reference
Reference
Reference

02-N06-01-PHC-S
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
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
0.

02-L07-01-PHC-S
02-L08-02-PHC-S
02-L09-01-PHC-S
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
02-5(0)-01-PHC-S

02-5B-01-PHC-S
02-5D-AVG-PHC-
02-5E-01-PHC-S
02-5F-01-PHC-S
02-5H-01-PHC-S
02-CAN-01-PHC-
02-CAN-02-PHC-
02-CAN-03-PHC-
02-COL-01-PHC-S
02-KUP-01-PHC-S
02-KUP-02-PHC-S
02-SAG-01-PHC-S
99-N11-01-PHC-
99-N12-01-PHC-
99-L04-01-PHC-
99-L08-01-PHC-
99-L09-01-PHC-
99-3A-01-PHC-AS
99-5B-01-PHC-T-
99-5F-01-PHC-CY
99-5H-01-PHC-AS

00-N18-01-PHC-
00-L08-01-PHC-T-
00-L09-01-PHC-T-
00-3A-01-PHC-T-
00-4A-01-PHC-T-
00-5(0)-01-PHC-T-
00-5F-01-PHC-T-
00-5H-01-PHC-T-
02-N03-01-PHC-T-

02-N18-01-PHC-T-
02-L08-01-PHC-T-
02-L09-01-PHC-T-
02-3A-01-PHC-T-
02-4A-01-PHC-T-
02-4A-02-PHC-T-
02-5(0)-01-PHC-T-
02-5F-01-PHC-T-
02-5H-01-PHC-T-
99-COL-01-PHC-P
99-KUP-01-PHC-P
00-KUP-02-PHC-S
02-COL-01-PHC-P
02-KUP-01-PHC-P
02-KUP-02-PHC-P
02-SAG-01-PHC-P
NORTH SLOPE
KUPARIC WELL
02-NOR-01-PHC-
02-NM3-02-PHC-
02-NM1-01-PHC-

02-3M2-01-PHC-T-
02-3M3-01-PHC-T-
02-NM1-01-PHC-
02-NM2-01-PHC-
02-NM3-01-PHC-
02-3M1-01-PHC-T-
02-3M2-01-PHC-T-
02-3M3-01-PHC-T-
02-PM1-01-PHC-T-

SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT

SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT

SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT

SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
WATER/SED
SEDIMENT

SEDIMENT
TISSUE
TISSUE
TISSUE
TISSUE
TISSUE
TISSUE
TISSUE

TISSUE
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8858888
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase |
‘Summer 1999 Final Data (Surrogate Correctec) - PAH Resuls - Sediment

Field ID 00-COL-02-PHC-S s s 00-N13.02-PHC-S 0-NIT-OLPHC'S  00-6D-0LPHC-S
Lab ID 20A3468 F2 20A3469 F2 20A3473 F2 2083474 F2 2083475 F2 2083476 F2 20A3482 F2 20A3484 F2 20A3485 F2 20A3486 F2 20A3488 F2 20A3489 F2 20A3490 F2 2083491 F2 20A3492 F2 20A3493 F2 F 3496 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 19684 g 1679 g 1705 g 21169 23029 2099 2119 15889 1646 g 18629 10319 1602 g 1637 1817 10009 2339 1786 g 1666
Weight Basis DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY
Associated Blank DH.SSSPBPCA  DHSSSPBPCA  DHSSSPBPCA  DHSSSPBPCA  DHSSSPBPCA  DH-SSSPBPCA  DHSSSPBPCA  DHSSSPBPCA  DHSSSPBPCA  DH-SSSPBPCA  DHSSSPBPCA  DHSSSPBPCA  DHSSSPBPCA  DH.SSSPBPCA  DHSSSPBPCA  DHSSSPBPCA  DHSSSPBPCA  DH.SSSPB PCA
Fiel 08117100 08117100 08123100 08124100 08124100 08124100 08126100 08119100 08119100 08117100 08117100 08117100 08117100 08117100 08117100 08117100 08117100 08122100
Extract Date 02120001 02120001 02120001 02120001 02120001 02120001 02120001 02120001 02120001 02120001 02120001 02120001 02120001 o2r20/01 o2r20001 02120001 02120001 02120001
Analysis Date 03106101 03106101 03106101 03106101 0314101 03106101 0314101 03106101 03106101 03106101 03106101 03106101 03106101 03106101 oa/06/01 03106101 03107101 0307101
Date Received 08/30/00 08/30100 08/30100 08/30100 08/30100 08/30/00 08/30100 08/30100 08/30100 08730100 08/30100 08/30100 08/30100 08130100 08130100 08/30/00 08/30/00 08/30100
Percent Solids 638 56 565 668 756 6.2 6.1 514 537 61 62 514 542 596 624 754 573 542
Percent Lipids NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Min Reporting Limit 064 074 073 059 054 06 059 079 076 067 065 078 076 069 065 054 07 075
Units ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugikg ugikg ugikg ugikg
Polynuclear Aromatic
Naphihalene 2 20 9 o1 046 98 25 Es 2 2 14 1 7 1 2 74 218 7 7
CL-Naphthalenes 2 44 1 100 03138 248 20 54 46 e 2 2 21 2 16 498 2 2
C2-Naphthalenes 42 7 s 180 03638 428 43 100 81 51 8 a4 40 5 e 688 a7 a4
CaNaphthalenes EY 7 39 200 02638 328 46 7 i 49 42 49 a7 42 2 46 a7 46
CaNaphthalenes 20 £ 21 100 ND 22 a 8 a 2% 2 2% 21 2 15 29 5 5
Acenaphihylene ND ND ND ND 0025 18 0042 18 ND ND ND ND ND ND ND ND ND 0036 18 ND
Acenaphthene 088 15 12 19 0034 38 01638 14 23 18 11 1 11 11 13 072 01538 13 11
Biph 55 93 62 1a 0163 082 63 13 10 7 59 61 66 71 44 098 67 62
Fluorene 49 88 56 87 0,093 18 0483 66 12 10 65 52 67 52 3 37 083 68 5
CL-Fluorenes 89 18 98 16 01338 081 13 2 19 12 10 14 88 1 67 15 12 91
C2-Fluorenes 12 2 12 2% 01538 24 17 e 2 16 14 17 12 13 81 21 1 12
Ca-Fluorenes 1n 2 13 B 023 14 1 a1 2% 16 13 g 12 13 83 18 16 13
Anthracene ND ND ND 3 ND ND ND ND ND ND ND ND ND ND ND ND ND
Phenanthre: 21 a7 2 3 0668 39 21 53 42 2% 2 2% 2 2% 17 36 2 27
CL-Phenanthrenes/anthracenes 3 50 e 120 05338 51 6 8 o 42 e 43 e a1 2 55 a4 a3
C2-Phenanthrenes/anthracenes 2 54 S 110 054 49 43 7 60 Y 3 a1 3 a7 2 54 a1 a1
C3-Phenanthrenes/anthracenes 14 2 21 a8 03538 25 21 s a2 2 2 2 2 23 15 32 2 2%
Ca-Phenanthrenes/anthracenes 20 a7 18 180 0443 56 23 55 a2 2 2 2 19 21 13 32 23 2
Dibenzothiophene 33 56 36 68 01238 0543 43 79 61 4 37 42 37 4 28 058 44 37
CLbibenzothiophenes 96 15 10 21 01738 12 12 21 17 1 10 12 10 74 81 11 12 12
Ca-Dibenzothiophenes 04 15 88 2 02538 19 1 2 19 1 1 12 98 10 74 16 12 14
Ca-Dibenzothiophenes 79 1 65 16 02238 13 84 17 14 81 78 81 76 8 52 12 81 10
Fluoranthene 4 81 48 a1 01838 14 64 13 93 58 48 55 45 52 35 o077 59 64
61 1 75 2 01938 16 9 16 12 76 73 82 76 8 52 1 83 77
CLFluoranthenesipyrenes. 1 e 1 72 02338 3 21 6 a 20 19 20 18 20 12 27 21 20
C2-Fluoranthenes/pyrenes 15 2 17 52 0223 25 21 40 2 19 18 20 18 20 1 26 20 18
C3 Fluoranthenes/pyrenes 01 16 1 2 ND 12 13 2 20 12 10 1a 1 13 73 18 12 12
Benzofalanihracene 15 3 19 15 ND 053 23 5 4 18 2 22 22 2 11 0263 26 26
Chrysene 92 17 12 3 0423 24 1a 2 18 12 10 14 12 93 78 17 13 1
Ci-Chrysenes 96 17 13 a7 0253 25 14 2 2 13 12 13 13 15 8 16 15 17
C2-Chrysenes 78 15 12 a1 0223 24 14 21 18 1 10 12 1 13 72 18 12 13
CaChrysenes 74 14 96 2 ND 22 10 2 16 1 87 1 98 1 55 14 10 10
Ca-Chrysenes 36 67 51 12 ND 11 62 1 74 45 4 49 44 51 3 o077 51 51
Benzoblfluoranthene 5 1 74 2 0193 28 93 17 13 81 79 84 73 84 5 1 84 82
Benzo[K]fluoranthene 086 092 083 4 00343 033 14 16 14 073 068 0683 086 099 0493 0113 086 089
Benzofelpyrene 67 12 99 19 0173 2 1 17 13 01 81 10 93 10 61 13 10 86
Benzofalpyrene 19 35 2 12 0133 062 23 3 43 23 22 23 21 23 14 0293 24 26
rylene 2 3 3 200D 074 28 81 120 9 56 3 50 58 o7 % 5 64 81
Indeno[1,2,3,-c.dpyrene 12 3 17 8.8 0.051 3 095 16 39 37 22 18 21 18 18 11 0293 2 22
Dibenzofa, hjanthracene 056 097 1 21 00223 0253 o077 16 13 094 073 1 087 11 0553 0113 096 09
Benzolg.h.lperylene 44 81 71 13 0113 16 62 12 92 62 52 73 67 68 42 086 72 57
d8-Naphthalene 53 a5 a 3 56 a7 8 a7 51 8 5 72 a7 49 56 58 a7 2
d10-Acenaphthene 7 64 7 77 62 b 61 75 i o a0 59 7 7 81 o7 o8 o
d10-Phenanthrene 102 100 105 107 o1 o1 9% 107 108 102 13 100 105 103 110 0 105 107
d12-Benzolalpyrene 103 106 105 12 m 9% 9% 12 114 107 119 104 108 114 13 105 m 110
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase |
‘Summer 1999 Final Data (Surrogate Correctec) - PAH Resuls - Sediment

005HOLPHC-S  00-4C-0LPHC-S 00-COL-0L-PHC-S 00-SAG-01-PHC-S. 00-N14-01-PHC-S 00-N13-03-PHC-S 00-N12-01-PHC-S 005F-0LPHC-S 00-N15-01-PHC-S 00-N2L-01-PHC-S 00-L08-01PHC-S 00-L07-0LPHC-S 00L080LPHCS  00-LOLOLPHC-S 00-4A-01-PHC-S. 004B-01-PHC-S  00-5(1)-0LPHCS 00-5(5)-01-PHC-S
3497 F2 F2 20A3501 F2 20A3504 F2 2 20A3506 F2 F2 20A3508 F2 3510 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
9 22179 17719 2452 22349 1497 g 17229 1549 20989 2519 14719 2359 21189 2229 1566 g 2106 g 1942 g 20059 2044
DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY
DH-S55PBPCA  DH-S-S5PB PCA DH.S58PB PCAF2  DH-S58PB PCA F2 DH.S58PBPCAF2  DH-SS8PBPCAF2  DH-SS8PBPCAF2  DH-SS8PBPCAF2  DH-SSS8PBPCAF2  DHSS8PBPCAF2  DHSS8PBPCAF2 DH-SS8PBPCAF2  DH-SS8PBPCAF2  DH-SSBPBPCAF2  DH.SS8PBPCAF2  DH-SS8PB PCA F2
08122100 081211 08125100 08/19/00 08119100 08119100 08119100 08119100 08121100 08121100 08121100 08121100 08121100 08121100 08122100 08122100
02/20/01 02/20/01 03107101 03107101 03107101 03107101 03107101 03107101 03107101 03107101 03107101 03107101 03107101 03107101 03/07/01 03107101 03107101
03/14/01 03107101 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 03716101 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 08/30100 08/30/00 08/30/00
601 57.4 725 494 57.2 503 68.2 822 489 774 707 735 519 75 633 66.3 683

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

056 07 056 084 or2 081 06 05 085 053 059 056 08 059 064 062 061
ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg

34 65 24 25 21 21 37 79 0858 40 168 31 53 92 12 67 11 94

61 14 5 55 a9 a8 7 19 18 89 41 7 10 21 30 16 2 21

12 27 89 12 87 82 140 33 278 160 76 14 22 a3 52 30 a3 a7

1 26 63 1 80 74 130 32 188 110 6 16 2 a2 a4 30 a2 35

87 12 51 86 a8 a1 82 20 12 45 91 14 27 25 19 23 22
ND ND 0.064 0,066 ND ND ND ND 00513 ND 0,063 3 00833 0,094 3 ND ND 0076 3 ND 0,085 3
0371 0673 01738 0273 19 18 28 079 0088 38 23 02138 043 053 12 11 091 082

2 31 22 11 10 15 46 0313 18 24 33 67 12 48 54 48

2 31 07 15 94 85 14 36 02838 16 089 19 24 57 74 a1 54 43

28 55 14 25 17 15 27 63 047 38 27 15 34 43 10 13 72 o7 8

49 66 23 51 23 20 36 86 0598 35 22 52 62 13 15 92 12 98

52 7.7 67 23 20 35 9 056 35 6 13 14 10
ND ND ND 01438 ND 14 12 18 0529 018 21 01338 0269 0423 095 063 0529 0539 048
83 13 98 a5 40 64 138 72 2 33 19

14 19 98 18 7 63 100 29 19 110 7 17 17 aa 53 30 35 30

13 21 98 20 69 60 93 30 19 100 75 17 17 a3 a6 28 32 27

8 13 51 14 45 a1 62 19 14 70 a7 1 1 27 2 19 21 18

65 87 36 7 20 17 25 88 06 30 21 48 49 14 12 94 10 82

13 19 076 16 67 58 95 26 0213 1 06 12 18 42 48 28 34 3

29 36 2 55 22 20 28 10 048 En 13 27 34 15 15 11 12 11

28 62 3 29 22 18 27 9 o7 29 21 45 53 12 12 82 89 83

3 52 24 73 15 13 20 71 22 16 23 a7 ND 7.8 59 72 62

16 3 3 25 1 99 16 41 0328 18 097 19 22 54 48 42 46 41

24 41 29 32 14 12 20 54 0433 22 14 3 23 88 83 63 65 55

58 86 69 7.9 39 34 54 14 1 64 32 75 76 20 22 14 17 15

56 81 a7 72 32 29 a6 12 1 53 3 7 71 19 20 13 16 14

42 59 3 5 22 20 31 85 07 35 23 54 51 14 14 99 11 94
044 092 098 091 39 35 68 19 0143 68 ND 088 09 28 ND 16 22 17

41 56 42 57 22 18 26 8 059 33 24 56 52 14 15 94 10 84

42 6 41 63 22 20 27 93 062 34 26 62 58 15 16 10 11 92

39 58 a7 56 21 17 2 83 063 £ 24 59 57 14 13 95 96 7.7

25 46 22 35 12 10 14 53 0473 18 15 34 23 82 72 56 48 44

15 22 16 26 97 94 12 47 ND 15 12 ND 25 53 57 26 39 34

34 43 16 14 23 0390 2 13 92 99 6 71

0283 0343 038 063 2 17 26 0559 00343 a5 0123 0243 0243 08 081 0539 079 0573

29 42 26 4 16 12 20 56 0413 23 17 33 38 11 12 72 7.7 65

058 09 11 11 46 42 76 16 ND 83 0273 065 082 23 18 14 19 16

18 27 18 39 120 o7 150 a5 26 170 10 23 31 75 33 a6 a5 a1

0373 0673 069 098 a7 3 53 12 0,063 3 52 025 045 057 2 16 12 14 12
021 035 0193 0341 14 12 19 053 0033 21 014 036 033 13 097 063 068 048

17 29 11 18 91 69 12 3 0193 13 073 14 18 6 59 28 42 32

38 36 62 63 62 61 as 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 o1 106 97 98 107 101 100 o7 101 101

108 109 98 7 101 105 o7 110 87 105 98 106 104 95 84 98 102 %
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Arthur D. Little
Environmental Monitoring and Analysis

Minerals Management Service - Animida Phase |
‘Summer 1999 Final Data (Surrogate Correctec) - PAH Resuls - Sediment

005(10)0LPHCS  00-5(0)}01-PHC-S s S 00L040LPHCS  00-NLLOLPHCS 00L0802PHCS ~ 00-L0B-03PHC-S  00-LOG-01-PHC-S
20A3523 F2 20A3525 F2 20A3526 F2 20A3527F2  20A3528 F2 PCA 20A3529 F2 20A3530 F2 1F2 3532F2  20A33IF2PCA 2043534 F2 PCA 20A3535F2 203536 F2 PCA 20A3537F2  20A3538 F2PCA 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
22009 20729 16749 20269 1982 g 12419 1764 g 1859 g 17699 12,66 g 1964 g 23049 22509 19,00 g 1959 2729 1719
DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY
DH.S58PB PCA F2  DH-S-58PB PCAF2  DHSS8PBPCAF2  DH-S58PB PCA F2 NA DH-S-61PB F2 DH-S61PB F2 DH-S-61PB F2 DH-S-61PB F2 NA NA  DHS61PBF2 NA DH-S61PB F2 NA DH-S61PB F2
08122100 08122100 08/18/00 08/18/00 08/18/00 8100 08/20/00 08120100 08/18/00 08118100 08120100 08117100 08117100 08/18/00 08121100 08721100
03107101 03107101 03107101 03107101 04102101 03108101 03108101 03108101 03108101 04102101 04102101 03108101 04102101 03108101 04102101 03/08101
03/16/01 03/16/01 03/16/01 03/16/01 04/05/01 03124101 03124101 03124101 03124101 04105101 04/05/01 03124101 04/05/01 03124101 04/05/01 03724101
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 08/30100
734 601 541 67.3 658 409 586 612 58 a7 633 762 748 62.7 647 752
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
056 06 075 062 063 1 orn 067 orn 099 064 054 055 065 064 055
ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg ugiKg
61 66 3 13 69 a8 53 62 13 52 a6 0658 35 17 7 71 6
14 14 78 24 18 100 12 14 29 130 12 15 10 36 19 16 13
23 28 130 50 25 180 2 28 56 190 21 26 17 65 30 28 27
22 30 110 a8 18 150 2 28 a8 140 19 16 15 56 2 2 29
14 19 68 30 14 87 14 16 £ 120 17 089 13 35 18 12 16
00743 0076 3 ND ND 0,085 3 ND 013 0067 3 ND ND 00423 00243 0044 3 ND 0,055 3 0093 ND
2 25 1 048 32 071 12 34 0613 0,055 3 043 14 044 082
32 4 16 6 31 21 41 48 66 22 34 0278 23 75 43 28 a7
27 38 14 57 24 17 31 36 54 18 26 02438 19 6 27 2 35
46 67 24 1 48 £ 55 6 10 e 49 0463 39 11 53 35 61
58 88 30 16 64 39 68 8 13 a4 68 061 57 14 75 46 81
6 4 £ 18 38 82 14 a7 7.7 068 6 15 79
0313 0493 16 097 0393 21 0559 067 084 21 038 ND 035 084 043 0273 0473
61 25 78 18 26 91 15 128 30 14
19 27 94 39 21 120 2 £ 40 150 26 17 20 a1 25 12 30
18 27 86 39 17 110 25 £ 39 110 21 18 16 a2 21 13 32
12 16 58 27 13 72 15 18 2 92 15 12 12 30 16 76 19
53 76 2 11 58 35 73 78 12 a0 78 06 72 13 66 36 87
18 24 93 a7 19 12 22 26 a1 14 21 018 19 46 25 16 24
a7 10 27 13 36 35 45 59 13 38 4 0463 a7 14 a7 28 56
53 81 25 12 62 30 57 82 11 a 63 059 63 13 8 4 82
a7 57 16 88 42 25 51 62 87 25 45 0433 44 9 57 31 65
26 a7 13 55 3 16 a1 a7 59 19 3 042 38 26 7.6 3 14 26
36 5 17 72 4 22 5 56 8 2 45 053 39 96 42 23 53
98 13 52 22 96 64 1 14 22 70 10 096 84 27 99 5 14
86 1 6 18 86 58 1 12 20 62 96 083 8 23 92 45 13
57 79 29 12 58 37 79 89 13 40 71 o 58 14 66 33 92
088 14 a7 2 ND 59 12 16 21 75 13 0193 ND 3 12 053 12
56 78 28 1 55 33 76 93 1 38 75 06 65 12 73 35 9
56 84 27 1 62 33 85 98 12 a3 93 0513 72 13 91 28 98
52 7.7 2 10 52 29 7.6 9 11 35 81 042 56 12 78 26 92
31 44 16 62 39 16 46 52 64 2 a7 033 39 7 49 22 52
22 29 12 52 23 14 36 33 5 15 45 0233 3 56 31 16 4
19 7.5 33 2 52 89 2 038 10 18 46
0313 0529 15 091 043 22 0469 059 094 3 0473 0089 043 1 0539 0193 048
28 56 19 78 38 2 59 65 89 2 57 042 51 o7 48 25 64
1 13 57 22 11 72 12 13 26 84 1 0093 096 32 1 0463 12
2 a1 110 a5 20 140 37 a8 98 160 35 18 25 84 40 15 a9
061 074 4 14 085 43 09 093 17 57 1 0083 1 19 092 0321 08
031 044 18 065 042 23 074 074 073 28 0530 00373 061 084 0533 0273 0689
2 25 1 42 25 13 a5 32 49 18 a7 0263 39 53 a1 12 a1
56 a7 50 63 52 52 53 56 52 53 a1 70 a1 a8 53 54 50
76 72 81 73 78 78 83 81 7 80 80 79 70 7 7 74 74
% 102 100 100 88 93 97 95 3 84 89 95 80 85 80 % 88
o7 100 102 101 % 93 95 04 o1 86 88 o7 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-NO3-01-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 976 g 9.86 g 2689 872¢ 926 g 9729 8949 8369 7.96 g 9929 9179
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 236 233 22 138 24.2 208 14.6 155 205 22,9 15
Percent Lipids 4.48 0.987 NA 454 12.8 124 1.78 2.97 324 1.96 1.56
Min Reporting Limit 13 13 47 14 13 13 1.4 15 16 13 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 158 0.94 JB 35JB 0.7 JB 188B 0.7 JB 0.85 JB 0.82 JB 18B 268 0.89 JB
Cl-Naphthalenes 1138 0.72 J8 2B 0.42 J8 188 0.83 JB 062 J8 0.76 JB 1438 2.8 0.7 38
C2-Naphthalenes 24B 37 2B 0.59 JB 24 42 23B 28B 34 5.2 258
C3-Naphthalenes 0743 0.82J ND 0.48 13 23 0.96 143 143 14 076
C4-Naphthalenes ND ND ND ND ND 26 ND ND ND ND ND
Acenaphthylene ND ND ND ND ND ND ND ND ND ND ND
Acenaphthene 0.09 JB 0.083 JB 027 38 0.074 JB 0.094 JB 0.12 J8 0.085 JB 0.087 JB 0.15 JB 0.14 J8 0.069 JB
Biphenyl 0.31 8 0.25 JB 118 0.24 J8 0.45 JB 0.32 JB 0.27 38 0248 0.48 38 052 JB 0.25 38
Fluorene 0.35JB 0.25JB 0.81J8 0.25JB 0.34 B 0.35JB 0.2 JB 0.32J8 0.52 JB 0.44 JB 0.25JB
Cl-Fluorenes 0.37J 041 121 031 ND 0743 0473 0533 0.95 J ND 0433
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 0138 0,091 JB 018 JB 0.04 JB 0.057 JB 0.14 J8 013 J8 0.058 JB 0.23 J8 0.14 38 0.051 JB
Phenanthrene 1138 1138 3238 1138 118 218 148 188 238B 148 128
Cl-Phenanthrenes/anthracenes 0.58 JB 0.64 JB 1338 0.65 JB 0.76 JB 28 128 1238 1138 0.76 JB 118
C2-Phenanthrenes/anthracenes 0.78 38 0.77 J8 188 0.76 JB 0.86 JB 42 13I8 148 1238 0.79 JB 148
C3-Phenanthrenes/anthracenes 0.55 JB 0.79 JB 1138 0.51JB 0.82 JB 27 0.89 JB 0.89 JB 0.78 JB 0.54 JB 0.9 JB
Ca-Phenanthrenes/anthracenes ND 0.89 J 084 ND ND 43 ND ND ND 0510 0623
Dibenzothiophene 0.098 JB 0.099 JB 0.23 38 0.081 JB 0.11 J8 028 0.15 J8 0.16 I8 0.18 JB 0.15 JB 0.12 8
C1-Dibenzothiophenes 028 0238 033 38 0.14 JB 0.21 8 0757 0.28 JB 03B 0.29 JB 0.24 J8 0.24 38
C2-Dibenzothiophenes 0.34 B 0.39JB 0.65 JB 0.34 JB 0.44 JB 23 ND 0.58 JB 0.53 JB 0.34 JB 0.47 JB
C3-Dibenzothiophenes 0.35 041 ND ND 0523 2.9 ND 031 ND 0213 038
Fluoranthene 0.28 JB 0.28 JB 0.7 3B 0.19 JB 0.28 JB 128 0.38 JB 0.42 38 0.56 JB 0.54 JB 0.28 JB
Pyrene 0.21J8 0.28 JB 054 J8 0.17 JB 0.26 JB 113 0.34 8 0.36 JB 0.32 JB 0.38 JB 0338
Cl-Fluoranthenes/pyrenes 03J 032 056 J 0.26J 0513 18 0393 0.38J 033 033 0473
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[aJanthracene ND ND ND ND ND ND ND ND ND ND ND
Chrysene ND ND ND ND ND ND 0.47 J 0.48 J 0.087J 0.18J 0.39J
Cl-Chrysenes ND ND 034 ND ND ND 032 031 ND ND 038
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 0.14J 0.19J 029 013 018 ND 0193 0143 ND 025 0173
BenzolKk]fluoranthene 0.044 0.033J 013 0.033J 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 0,058 J ND ND 0.068 J 0143 0133 0.091J ND 0.088 J 0143
d8-Naphthalene 54 47 39& 52 48 50 35 & 64 28& 418& a7
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 % 28 65 66

ND - Not Detected
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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 3317 11 JB
C1-Phenanthrenes/anthracenes 24 ] ND
C2-Phenanthrenes/anthracenes ND ND
C3-Phenanthrenes/anthracenes ND ND
C4-Phenanthrenes/anthracenes ND ND
Dibenzothiophene 12J ND
C1-Dibenzothiophenes 14 ) ND
C2-Dibenzothiophenes 43 J ND
C3-Dibenzothiophenes ND ND
Fluoranthene 197 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

ND - Not Detected
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ICF Consulting

Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE Il

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

02-3M1-01-PHC-T-SP
N

SPMD

1

NA

DZ-S-49PB

08/20/02

11/11/02

11/27/02

08/23/02

NA

1

NA

27

ng/2 SPMD Membranes

02-3M2-01-PHC-T-SP
N

SPMD

1

NA
DZ-S-49PB
08/20/02
11/11/02
11/27/02
08/23/02
NA

1

NA

31

ng/2 SPMD Membranes

02-3M3-01-PHC-T-SP
N

SPMD

1

NA

DZ-S-49PB

08/20/02

11/11/02

11/27/02

08/23/02

NA

1

NA

26

ng/2 SPMD Membranes

02-NM1-01-PHC-T-SP
N

SPMD

1

NA
DZ-S-49PB
08/18/02
11/11/02
11/27/02
08/23/02
NA

1

NA

36

ng/2 SPMD Membranes

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
Benzol[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

SLR.MMS-AN-I1.72105-00.8/23/2005

19.JB

72
80
83
67

130 79 B
110 110
120 120
87 81
64 57
121 11
6.4 347
98 B 41 B
50 26
36 34
40 42
46 66
ND ND
7 56 B
42 43
65 72
ND ND
ND ND
73 5517
107 1317
20J 26
231 30
18J 197
113 1317
117 157
ND 137
ND ND
ND ND
491 457
ND ND
ND ND
ND ND
ND ND
ND 1317
ND 1J
ND 123
ND ND
2517 191
ND ND
ND ND
4.1JB 1.4 B
67 72
80 82
85 89
66 71
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Organics - PAH - Sample Data - 2002.XLS: PAH Results - SPMDs

110
110
130
94
61

4.6
11
14
29
43
51

51
47
73

5.2
12
23
33
20
16
21
14

4.6
0.93
11
63
79

87
63



ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE Il

Data Package: 4104
Data Table: PAH Results - SPMDs - Surrogate Corrected

02-NM3-02-PHC-FB-

Field ID 02-NM2-01-PHC-T-SP 02-NM3-01-PHC-T-SP SP
Sample Type N N N
Matrix SPMD SPMD SPMD
Sample Size 1 1 1
Weight Basis NA NA NA
Associated Blank DZ-S-49PB DZ-S-49PB DZz-S-49PB
Field Date 08/18/02 08/18/02 08/18/02
Extract Date 11/11/02 11/11/02 11/11/02
Analysis Date 11/27/02 11/27/02 11/27/02
Date Received 08/23/02 08/23/02 08/23/02
Percent Solids NA NA NA
Dilution Factor 1 1 1
Percent Lipids NA NA NA
Min Reporting Limit 34 27 26
Units ng/2 SPMD Membranes ng/2 SPMD Membranes ng/6 Exposures

Polynuclear Aromatic Hydro

Naphthalene B 100 B 56 B 510
C1-Naphthalenes 110 110 550
C2-Naphthalenes 120 120 230
C3-Naphthalenes 90 86 76
C4-Naphthalenes 68 65 44
Acenaphthylene J 113 1.3 5713
Acenaphthene J 3.8 3517 5.6J
Biphenyl JB 72 B 12 JB 29 B
Fluorene J 39 16 J 137
C1-Fluorenes J 36 29 18J
C2-Fluorenes 42 43 24 ]
C3-Fluorenes 54 52 ND
Anthracene ND ND ND ND
Phenanthrene B 67 54 B 28 B
C1-Phenanthrenes/anthracenes 42 45 181
C2-Phenanthrenes/anthracenes 70 74 ND

C3-Phenanthrenes/anthracenes
C4-Phenanthrenes/anthracenes

zzZ
OO
zzZ
OO
zzZ
lolw)]
zzZ
lolw)

Dibenzothiophene J 6.4J 541 2817
C1-Dibenzothiophenes J 127 133 6J
C2-Dibenzothiophenes J 221 28 143
C3-Dibenzothiophenes J 307J 32 157
Fluoranthene J 213 24 ] 7.8JB
Pyrene J 13 18 J 49 JB
C1-Fluoranthenes/pyrenes J 19J 22 ND
C2-Fluoranthenes/pyrenes J 18J 153 ND
C3-Fluoranthenes/pyrenes ND ND ND ND
Benzo[a]anthracene ND ND ND ND
Chrysene J 763 7813 ND
C1-Chrysenes J 4] 3.1J ND
C2-Chrysenes ND ND ND ND
C3-Chrysenes ND ND ND ND
C4-Chrysenes ND ND ND ND
Benzo[b]fluoranthene J 2210 261J ND
Benzol[k]fluoranthene J 191 191 ND
Benzo[e]pyrene J 19 221 ND
Benzo[a]pyrene ND ND ND ND
Perylene J 6.1J 491 ND
Indeno[1,2,3,-c,d]pyrene J 0.6 J ND ND
Dibenzo[a,h]anthracene ND ND ND ND
Benzol[g,h,i]perylene J 4.4 B 2JB 2.3JB
d8-Naphthalene 49 73 63
d10-Acenaphthene 62 84 77
d10-Phenanthrene 67 93 82
d12-Benzo[a]pyrene 70 73 68

SLR.MMS-AN-I1.72105-00.8/23/2005 Page 2 of 2 Organics - PAH - Sample Data - 2002.XLS: PAH Results - SPMDs



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 0.012J 0.017J 0.0094 J 0.015J 0.00089 J 0.0013 J 0.0091 J 0.012J 0.022 J 0.014J 0.0083 J 0.0087 J 0.011J 0.0095 J 0.0069 J
n-Undecane 0.015J 0.022 J 0.011J 0.024 0.00047 J 0.0028 J 0.01J 0.02J 0.029 J 0.018 J 0.012J 0.01J 0.014J 0.014J 0.0094 J
n-Dodecane 0.016 J 0.021J 0.014J 0.029 0.00049 J 0.0023 J 0.012J 0.028 J 0.032 0.019J 0.014J 0.013J 0.016 J 0.018 J 0.011J
n-Tridecane 0.022 J 0.029 J 0.025 J 0.045 0.00053 J 0.0042 J 0.021J 0.046 0.044 0.026 J 0.022 J 0.019J 0.025 J 0.029 0.017J
Isoprenoid RRT 1380 0.0074 J 0.0097 J 0.0079 J 0.024 ND 0.003 J 0.0069 J 0.016 J 0.014J 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 0.02J
Isoprenoid RRT 1470 0.018 J 0.025J 0.022 J 0.082 ND 0.0097 J 0.019J 0.045 0.035 0.022 3 0.026 0.018 J 0.021J 0.022J 0.014J
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 0.021J 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 0.001J 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 0.013J 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 0.011J 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 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 7 0.052 3.2 0.63 13 i, 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 11 0.042 17 0.54 0.91 0.74 0.4 0.55 0.44 0.42 0.44 0.24
n-Triacontane 0.082 0.2 03 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 0.013J 0.02 J 0.015J 0.012J 0.011J 0.016 J 0.011J 0.012J 0.0073 J
n-Pentatriacontane 0.01J 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 0.012J
n-Hexatriacontane 0.0035 J 0.0054 J 0.0063 J 0.013J 0.0011 J 0.006 J 0.0075 J 0.01J 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 0.012J 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 0.003J 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) 34 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
Y%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 v 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 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-COL-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
Lab ID 20A3493 20A3494 20A3496 20A3497 20A3499 20A3500 20A3501 20A3504 20A3505 20A3506 20A3507 20A3508 20A3510 20A3511 20A3514
Sample Type 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
Associated Blank 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
Field Date 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
Extract Date 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
Analysis Date 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
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 75.4 57.3 54.2 69.1 57.4 79.7 725 49.4 57.2 50.3 68.2 82.2 48.9 77.4 70.7
Percent Lipids NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Min Reporting Limit 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
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 0.0013 J 0.005 J 0.004 J 0.002 J 0.0016 J 0.00095 J 0.0028 J 0.012J 0.012J 0.012J 0.0045 J ND 0.02J 0.0012 J 0.0023 J
n-Decane 0.0029 J 0.0091 J 0.0075 J 0.0034 J 0.0039 J 0.0026 J 0.007 J 0.022 J 0.02J 0.019J 0.0085 J 0.0009 J 0.033J 0.0028 J 0.0046 J
n-Undecane 0.0031 J 0.012J 0.011J 0.0038 J 0.0058 J 0.0044 J 0.011J 0.033 0.029 0.03J 0.012J 0.00088 J 0.048 0.0034 J 0.006 J
n-Dodecane 0.0034 J 0.015J 0.016 J 0.0042 J 0.0077 J 0.0053 J 0.014J 0.042 0.034 0.037 0.015J 0.0011 J 0.06 0.0039 J 0.0075 J
n-Tridecane 0.0041 J 0.022J 0.028 J 0.0068 J 0.012J 0.0074 J 0.018 J 0.058 0.046 0.055 0.021J 0.0014 J 0.086 0.0057 J 0.011J
Isoprenoid RRT 1380 0.0013 J 0.0079 J 0.01J 0.0024 J 0.0046 J 0.0032 J 0.0054 J 0.018 J 0.015J 0.02J 0.007 J 0.00054 J 0.028 J 0.002 J 0.004 J
n-Tetradecane 0.0048 J 0.028 0.036 0.0085 J 0.015J 0.0093 J 0.021J 0.063 0.051 0.072 0.023J 0.0016 J 0.098 0.0063 J 0.013J
Isoprenoid RRT 1470 0.0028 J 0.021J 0.028 J 0.0067 J 0.011J 0.0078 J 0.013J 0.046 0.037 0.056 0.018 J 0.0011 J 0.072 0.0049 J 0.0093 J
n-Pentadecane 0.0066 J 0.05 0.055 0.015J 0.027 J 0.018 J 0.027 0.091 0.072 0.11 0.034 0.002 J 0.13 0.0094 J 0.019J
n-Hexadecane 0.0068 J 0.053 0.056 0.017 J 0.028 0.013J 0.025 0.086 0.068 0.11 0.034 0.0023 J 0.12 0.0092 J 0.02J
Isoprenoid RRT 1650 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 0.011J
n-Heptadecane 0.01J 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
Pristane 0.0083 J 0.065 0.061 0.021 J 0.04 0.016 J 0.02J 0.093 0.076 0.12 0.036 0.0025 J 0.14 0.012 J 0.027
n-Octadecane 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
Phytane 0.0038 J 0.031 0.026 J 0.01J 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 0.011J
n-Nonadecane 0.012J 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 0.018J 0.039
n-Eicosane 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
n-Heneicosane 0.02J 0.2 0.42 0.07 0.1 0.058 0.068 0.66 0.31 0.53 0.17 0.01J 0.64 0.028 0.073
n-Docosane 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
n-Tricosane 0.039 0.37 0.83 0.14 0.18 0.17 0.14 13 0.65 12 0.33 0.022 1.4 0.048 0.11
n-Tetracosane 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
n-Pentacosane 0.04 0.38 0.95 0.17 0.23 0.13 0.18 13 0.61 il 0.34 0.033 13 0.053 0.13
n-Hexacosane 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
n-Heptacosane 0.061 0.56 1.4 0.23 0.31 0.14 0.24 1.9 0.86 16 0.45 0.059 18 0.082 0.19
n-Octacosane 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
n-Nonacosane 0.046 0.48 1 0.2 0.23 0.098 0.23 1.4 0.63 11 0.33 0.049 13 0.07 0.13
n-Triacontane 0.021 B 0.21 11 0.12 0.21 0.025 B 0.052 11 0.35 0.68 0.23 0.03 0.83 0.031 0.13
n-Hentriacontane 0.036 0.4 0.85 0.17 0.18 0.07 0.19 12 0.57 0.99 0.28 0.035 11 0.055 0.1
n-Dotriacontane 0.01J8 0.036 0.055 0.044 0.025J 0.01J8 0.018J 0.075 0.051 0.062 0.02J 0.014 JB 0.07 0.012 JB 0.014 JB
n-Tritriacontane 0.013J 0.12 0.25 0.068 0.055 0.029 0.066 0.34 0.17 03 0.086 0.012J 0.33 0.017 J 0.031
n-Tetratriacontane 0.003 JB 0.013 J 0.017J 0.022 0.0088 J 0.0052 JB 0.0074 J 0.024 J 0.02J 0.027 J 0.0075 J 0.0042 JB 0.023 J 0.003 JB 0.0044 JB
n-Pentatriacontane 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
n-Hexatriacontane 0.0012 J 0.007 J 0.0074 J 0.014 J 0.0047 J 0.0028 JB 0.0036 J 0.01J 0.013J 0.013J 0.0037 J 0.0017 JB 0.012J 0.0019 JB 0.0028 JB
n-Heptatriacontane 0.00085 J 0.0067 J 0.0093 J 0.013 J 0.0044 J 0.0024 J 0.0033 J 0.012J 0.0096 J 0.012J 0.0035 J 0.0012 J 0.012J 0.0017 J 0.0023 J
n-Octatriacontane 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
n-Nonatriacontane 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
n-Tetracontane 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
TPH (RES) 0.84 B 5.7 12 26 33 17 28 16 8.4 14 4.7 0.61 B 16 1B 22
TPH 158 11 17 4.1 6.1 4.3 6.5 24 14 24 7.8 1B 27 1.9 6.9
%ortho-terpheny| 0& 0& 0& 0& 0& 0& 0& 0& 0& 0& 0& 0& 0& 0& 0&
%5A-androstane 74 79 81 7 7 82 86 83 84 90 86 76 89 86 93
%d50-tetracosane 7 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 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
Lab ID 20A3515 20A3516 20A3518 20A3519 20A3520 20A3521 20A3523 20A3525 20A3526 20A3527 20A3528 20A3529 20A3530 20A3531 20A3532
Sample Type 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
Associated Blank 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
Field Date 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
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 03/08/01 03/08/01 03/08/01 03/08/01 03/08/01
Analysis Date 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
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 735 51.9 715 63.3 66.3 68.3 73.4 69.1 54.1 67.3 65.8 40.9 58.6 61.2 58
Percent Lipids NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Min Reporting Limit 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
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 0.0031 J 0.0052 J 0.013J 0.0032 J 0.0056 J 0.0045 J 0.0029 J 0.001J 0.019 J 0.0069 J 0.0029 J 0.023 J 0.0028 J 0.0049 J 0.0068
n-Decane 0.0086 J 0.0097 J 0.022J 0.0075 J 0.011J 0.0089 J 0.0079 J 0.0032 J 0.034 0.013J 0.0055 J 0.039J 0.0048 J 0.0093 J 0.012
n-Undecane 0.016 J 0.014J 0.031 0.01J 0.012J 0.012J 0.0078 J 0.0061 J 0.044 0.016 J 0.0075 J 0.056 0.0081 J 0.014J 0.016
n-Dodecane 0.025 0.017 J 0.034 0.013J 0.014J 0.013J 0.0087 J 0.008 J 0.05 0.018 J 0.0084 J 0.067 0.011J 0.018 J 0.02
n-Tridecane 0.044 0.03J 0.045 0.021J 0.018 J 0.017J 0.012J 0.013J 0.065 0.024 J 0.011J 0.089 0.021J 0.026 J 0.03
Isoprenoid RRT 1380 0.022 0.0098 J 0.012J 0.0068 J 0.0059 J 0.0057 J 0.0042 J 0.0046 J 0.021J 0.0079 J 0.0041 J 0.028 J 0.0068 J 0.0081 J 0.011
n-Tetradecane 0.054 0.035 0.046 0.024 J 0.022J 0.02J 0.014J 0.017J 0.073 0.028 0.014J 0.1 0.023J 0.029 0.036
Isoprenoid RRT 1470 0.038 0.025J 0.026 0.017J 0.016 J 0.014J 0.01J 0.012J 0.05 0.019J 0.0096 J 0.07 0.017 J 0.019J 0.029
n-Pentadecane 0.07 0.057 0.067 0.038 0.033 0.03 0.021J 0.027 0.1 0.039 0.019J 0.13 0.037 0.043 0.056
n-Hexadecane 0.06 0.055 0.058 0.038 0.034 0.03 0.021J 0.028 0.096 0.038 0.019J 0.13 0.035 0.04 0.066
Isoprenoid RRT 1650 0.034 0.026 J 0.028 0.019 J 0.017 J 0.015J 0.011 J 0.013J 0.048 0.02 J 0.0093 J 0.06 0.017 J 0.018 J 0.032
n-Heptadecane 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
Pristane 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
n-Octadecane 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
Phytane 0.038 0.032 0.028 0.023 J 0.018 J 0.016 J 0.011 J 0.014J 0.05 0.021J 0.0094 J 0.063 0.021 J 0.019 J 0.038
n-Nonadecane 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
n-Eicosane 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
n-Heneicosane 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
n-Docosane 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
n-Tricosane 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
n-Tetracosane 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
n-Pentacosane 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
n-Hexacosane 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
n-Heptacosane 0.33 0.57 0.29 0.41 0.35 0.28 0.21 0.34 0.82 0.32 0.16 B 12 0.39 0.7 0.96
n-Octacosane 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
n-Nonacosane 0.25 05 0.31 0.34 0.26 0.21 0.17 0.27 0.59 0.23 013 B 0.86 0.34 0.54 0.65
n-Triacontane 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
n-Hentriacontane 0.2 0.42 0.26 0.27 0.22 0.18 0.13 0.22 0.49 0.2 01B 0.74 0.28 0.44 0.55
n-Dotriacontane 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
n-Tritriacontane 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
n-Tetratriacontane 0.0072 J 0.011J 0.01J 0.013J 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 J8 0.011 JB 0.012
n-Pentatriacontane 0.011 J 0.019J 0.016 J 0.018 J 0.012 J 0.01J 0.019 J 0.024 0.03 0.016 J 0.0071 JB 0.039 J 0.015 JB 0.018 J 0.027
n-Hexatriacontane 0.0035 JB 0.0061 J 0.0052 J 0.0087 J 0.0039 J 0.0032 JB 0.011 J 0.012J 0.0094 J 0.0068 J 0.0023 JB 0.011J 0.0046 JB 0.005 JB 0.0055
n-Heptatriacontane 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
n-Octatriacontane 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
n-Nonatriacontane 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
n-Tetracontane 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
TPH (RES) 39 5.8 4.2 4.8 3.6 3 23 3.6 8.9 4.2 198 12 3.9 6.2 8.1
TPH 11 12 8.1 16 6.5 5.6 4.7 6.5 16 14 4.1 22 7.4 7.7 20
%ortho-terpheny| 0& 0& 0& 0& 0& 0& 0& 0& 0& 0& 0& 0& 0& 0& 0
%5A-androstane 93 87 91 91 87 88 100 94 88 86 69 72 69 72 76
%d50-tetracosane 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 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
Lab ID 20A3533 20A3534 20A3535 20A3536 20A3537 20A3538 20A3539 20A3540
Sample Type N N N N N N N N
Matrix SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
Associated Blank DH-S-61PB DH-S-61PB DH-S-61PB DH-S-61PB DH-S-61PB DH-S-61PB DH-S-61PB DH-S-61PB
Field Date 08/18/00 08/20/00 08/17/00 08/17/00 08/18/00 08/21/00 08/21/00 08/21/00
Extract Date 03/08/01 03/08/01 03/08/01 03/08/01 03/08/01 03/08/01 03/08/01 03/08/01
Analysis Date 03/16/01 03/16/01 03/16/01 03/17/01 03/17/01 03/17/01 03/17/01 03/17/01
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
Percent Solids 41.7 63.3 76.2 74.8 62.7 64.7 75.2 56
Percent Lipids NA NA NA NA NA NA NA NA
Min Reporting Limit 0.039 0.025 0.022 0.022 0.026 0.026 0.022 0.029
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
SHC/TPH

n-Nonane J 0.024 J 0.0025 J ND 0.0023 J 0.0089 J 0.005 J 0.0038 J 0.0032 J
n-Decane J 0.038 J 0.0056 J 0.0014 J 0.0044 J 0.015 J 0.0098 J 0.01J 0.0076 J
n-Undecane J 0.052 0.007 J 0.0011 J 0.0061 J 0.021 J 0.017J 0.019 J 0.011 J
n-Dodecane J 0.06 0.0095 J 0.0011 J 0.0071 J 0.025 J 0.025 J 0.03 0.015 J
n-Tridecane 0.082 0.017 J 0.0015 J 0.011 J 0.037 0.044 0.053 0.025 J
Isoprenoid RRT 1380 J 0.026 J 0.0053 J ND 0.0034 J 0.013J 0.02J 0.027 0.0085 J
n-Tetradecane 0.091 0.02J 0.0017 J 0.012J 0.043 0.051 0.064 0.028 J
Isoprenoid RRT 1470 0.064 0.014J ND 0.0082 J 0.032 0.037 0.043 0.019J
n-Pentadecane 0.12 0.032 0.0028 J 0.019J 0.059 0.067 0.08 0.039
n-Hexadecane 0.12 0.033 0.0028 J 0.019J 0.059 0.058 0.068 0.038
Isoprenoid RRT 1650 0.056 0.015 J ND 0.0096 J 0.028 0.034 0.04 0.018 J
n-Heptadecane 0.19 0.068 0.0066 J 0.028 0.1 0.075 0.067 0.073
Pristane 0.14 0.039 0.0061 J 0.026 0.068 0.061 0.066 0.052
n-Octadecane 0.15 0.04 0.0044 J 0.025 0.075 0.05 0.046 0.049
Phytane 0.06 0.018 J 0.0021 J 0.012 J 0.031 0.037 0.045 0.02J
n-Nonadecane 0.25 0.061 0.006 J 0.034 0.13 0.066 0.043 0.084
n-Eicosane 0.21 0.053 0.0045 J 0.028 0.12 0.063 0.04 0.075
n-Heneicosane 0.49 0.1 0.026 0.047 0.27 0.13 0.063 0.18
n-Docosane 0.34 0.074 0.012J 0.036 0.18 0.08 0.036 0.12
n-Tricosane 11 0.19 0.022 B 0.078 0.6 0.23 0.087 0.32
n-Tetracosane 0.32 0.073 0.018 JB 0.036 B 0.18 0.081 0.034 B 0.11
n-Pentacosane 0.98 0.25 0.028 B 0.087 B 0.62 0.3 0.1 0.42
n-Hexacosane B 0.25 0.071 B 0.022 B 0.04 B 0.15 B 0.08 B 0.034 B 0.088 B
n-Heptacosane 13 0.39 0.036 B 0.13 B 0.92 0.46 0.16 B 0.59
n-Octacosane 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
n-Nonacosane 0.92 0.29 0.03 B 011 B 0.62 0.32 013 B 0.41
n-Triacontane 0.47 0.14 0.014 JB 0.052 B 0.45 0.33 0.079 B 0.54
n-Hentriacontane 0.78 0.22 0.025 B 0.093 B 0.53 0.25 0.11 B 0.32
n-Dotriacontane B 0.079 0.027 B 0.009 JB 0.017 JB 0.047 B 0.031 B 0.021 JB 0.052 B
n-Tritriacontane 0.24 0.068 0.0084 JB 0.031 B 0.17 0.07 0.031 B 0.091
n-Tetratriacontane 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
n-Pentatriacontane  J 0.038 J 0.013 JB 0.0032 JB 0.0065 JB 0.027 0.012 JB 0.0076 JB 0.015 JB
n-Hexatriacontane JB 0.011J 0.0041 JB 0.0021 JB 0.0026 JB 0.0064 JB 0.0037 JB 0.0028 JB 0.0051 JB
n-Heptatriacontane ~ 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
n-Octatriacontane J 0.017 J 0.0024 J ND 0.0016 J 0.0036 J 0.0016 J 0.0018 J 0.048
n-Nonatriacontane J 0.0039 J 0.0013 J ND 0.00092 J 0.0022 J 0.001J 0.00072 J 0.0022 J
n-Tetracontane J 0.0043 J 0.0011 J ND 0.00083 J 0.0025 J ND 0.0008 J 0.0018 J
TPH (RES) 13 35 091 B 168 7.9 4.9 3.2 5.9
TPH 23 6.4 5.9 35 17 14 11 11
Y%ortho-terphenyl & 0& 0& 0& 0& 0& 0& 0& 0&
%5A-androstane 78 76 57 71 65 85 64 73
%d50-tetracosane 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

00-N18-01-PHC-

00-N03-01-PHC-

Field ID AN 00-N13-01-PHC-T-AN 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 ¢ 8.36 g 7.96 g 9.92 ¢ 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 23.6 233 22 13.8 242 20.8 14.6 155 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 0.01J 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 0.014J 0.0038 J 0.0044 J 0.0049 J 0.007 J 0.0033 J
n-Pentadecane 0.043J 0.023J 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 0.13J 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 22D 23D 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 0.21B 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 0.11B 0.14 B
n-Octacosane 0.054 B 0.034 JB 03B 0.078 B 0.053 JB 0.056 B 0.08 B 0.08 B 0.077 B 0.09 B 0.12B
n-Nonacosane 0.056 B 0.042 JB 0.31B 0.078 B 0.061 B 0.066 B 0.083 B 0.081 B 0.087 B 0.092 B 0.13B
n-Triacontane 0.042 JB 0.026 JB 0.22B 0.057 B 0.042 JB 0.044 JB 0.058 B 0.057 JB 0.06 JB 0.062 B 0.1B
n-Hentriacontane 0.041 JB 0.027 JB 021 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 0.0023J 0.0024 J
n-Octatriacontane 0.0024 J 0.0089 J 0.012J 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 AN 00-N13-01-PHC-T-AN 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 ¢ 8.36 g 7.96 g 9.92 ¢ 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 23.6 233 22 13.8 242 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 10B 6.9 B 13B 20B 15B 3B 16B 32 30 198B
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

ND - Not Detected Page 2 of 2
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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 0.33J ND
n-Docosane 0.48 J 0.18 J
n-Tricosane 1.3J 0.55 JB
n-Tetracosane 15 0.77 J
n-Pentacosane 3J 1.6J
n-Hexacosane 381J 21J
n-Heptacosane 521 2730
n-Octacosane 531J 347
n-Nonacosane 4.8 ] 2.8
n-Triacontane 351 2.4
n-Hentriacontane 321 24 ]
n-Dotriacontane 1.9 1.7
n-Tritriacontane 1.4 1.3
n-Tetratriacontane 0.98 J 0.85J
n-Pentatriacontane 0.59 J 0.66 J
n-Hexatriacontane 0.47 J 0.38J
n-Heptatriacontane 0.28 J 0.24J
n-Octatriacontane 0.56 J 0.43J
n-Nonatriacontane ND ND
n-Tetracontane ND ND
%ortho-terphenyl 60 67
%5A-androstane 60 67
%d50-tetracosane 60 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) - ST Results - Sediment

Field ID 00-COL-0L-PHC-S ~ 00-SAG-01-PHC-S  00-N14-01-PHC-S ~ 00-N13-03-PHC-S ~ 00-N12-01-PHC-S ~ 00-5F-0L-PHC-S ~ 00-N15-01-PHC-S  00-N21-01-PHC-S  00-LO7-01-PHC-S  00-L08-0L-PHC-S  00-LO1-01-PHC-S ~ 00-4A-01-PHC-S ~ 00-4B-0L-PHC-S  00-5(1)-0L-PHC-S ~ 00-55)}01-PHC-S  00-5(10)-0L-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 24529 22349 1497 g 17229 1549 2098 g 25199 14719 21189 229 15.66 g 21.06 g 19429 20,05 g 2044 g 22099 20729
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-S58PBPCA  DH-S-58PB PCA  DH-S-58PB PCA  DH-S58PBPCA  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 08124/00 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 08130/00 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 79.7 725 49.4 57.2 50.3 68.2 822 48.9 70.7 735 519 715 633 66.3 68.3 734 69.1
Percent Lipids NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Min Reporting Limit 051 056 084 072 081 06 05 085 059 056 08 059 064 062 061 056 06
Units uglKg uglKg ug/kg uglKg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg uglKg ug/Kg
Sterane-Triterpane Biomarkers

T4-C23Diterpane 05J 0.65 2 12 21 0.74 0.083 J 22 0.81 14 17 059 32 0.72 056 J 057 0543
S4-Diacholestane 04 1 24 16 22 0.82 0.065 J 26 093 15 21 11 34 0.89 073 062 073
S5-Diacholestane 0273 0533 16 1 16 0553 0058 J 18 063 11 14 072 22 06 051 044 0543
T9-C29Tricyclictriterpane 0123 0123 036 019 0263 0113 0018 J 045 03 0323 0363 016 079 0,099 J 0,086 J 0.096 J 0.098
T10-C29Tricyclictriterpane 0113 0163 0383 0271 0433 0163 0013J 033 0151 029 0323 014 0.69 0133 0.065 J 0.084 0087 J
T11-Trisnorhopane(TS) 043 0513 14 092 18 05 00513 12 041 0.94 15 061 11 0473 038 0473 0473
T12-Trisnorhopane(TM) 18 14 72 5 9 22 0173 99 0.99 16 36 19 27 24 19 17 15
S24-Methylcholestane 2 11 59 48 96 19 0143 10 0.82 21 3 12 3 2 16 1 11
S25-Ethylcholestane 046 J 048 16 13 14 051 0.059 J 22 0351 0.64 0.98 07 13 043 0223 0431 0563
S28-Ethylcholestane 6.7 36 60 31 57 16 07 65 5.4 10 14 65 12 95 82 5.8 62
T15-Norhopane 33 33 20 12 19 56 0433 22 28 62 11 52 79 56 45 36 4
Ti8-Oleanane ND 0076 043 023 0193 0143 ND 0.38J 028 043 0323 0.26 0623 ND ND ND 0129
T19-Hopane 42 a4 17 12 19 6.4 0443 24 238 57 10 6.4 83 5.8 a7 39 a1
T21-Homohopane 14 14 56 39 68 19 0163 95 1 24 37 23 28 18 13 11 1
T22-Homohopane 49 11 20 12 20 10 0483 25 24 31 8 42 48 54 59 34 42
58(H)-Cholane 93 % 98 99 100 104 9% 102 9% 108 108 103 94 106 102 83 112

ND - Not Detected
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00-N05-01-PHC-S

Arthur D. Little
Environmental Monitoring and Analysis

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

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  20A3468REFF1  20A3469 REF F1  20A3473REFF1  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
16749 2026 g 2359 1982 g 12419 1764 g 1859 g 1769 g 12,66 g 1964 g 23049 22599 19.09 g 1959 22729 1719 1964 g 16799 17.05 g 2116 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-S58PB 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-S61PBF1  DH-S61PBFL  DH-S61PBFL  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 02/120/01 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 08130/00 08130/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08130/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08/30/00 08130/00 08/30/00
54.1 67.3 774 658 40.9 58.6 612 58 417 633 76.2 748 62.7 64.7 752 56 638 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
0.75 062 053 063 1 071 067 071 0.99 064 054 055 065 064 055 073 064 074 073 059
ug/Kg ug/Kg ug/kg uglKg ug/Kg uglKg uglKg ug/Kg uglKg uglKg uglKg ug/Kg uglKg uglKg uglKg ug/Kg ug/Kg ug/kg uglKg uglKg
17 26 021 028 17 0.76 052 12 16 058 J 0.87 056 1 16 11 0653 073 11 14 16
2 24 0343 039 21 11 0.87 14 2 077 081 058 1 18 15 11 097 14 21 18
14 16 0223 026 14 0643 0553 0587 14 0483 0483 039 07 11 074 0653 0493 0.98 14 16
0353 0583 00423 0173 049 0213 0243 03 0483 0153 0293 0173 02 039 0317 026 0483 0243 0463 038
032 056 J 0.052 0211 041 024 0181 019 0423 016 023) 0143 0181 039 031 019 0173 023) 0423 0381
17 078 0223 0387 21 078 074 1 21 064 028 053 098 13 12 083 091 11 13 083
6.4 28 06 11 8.4 18 21 38 9.1 16 034 14 42 2 13 19 23 45 36 21
59 32 056 11 8.4 18 14 28 96 14 054 12 38 21 18 16 24 45 34 23
17 074 0153 0311 16 073 067 073 2 054 03 0453 1 097 12 066 J 0543 11 14 26
26 10 22 5.1 a4 10 23 31 51 7.8 075 a2 28 17 57 24 97 20 20 86
16 65 17 32 20 62 7 12 20 42 095 36 11 838 53 57 57 11 10 29
0153 0343 0113 ND 0173 0343 0253 0243 0213 0133 0,086 J 029 0593 0423 0423 0.098 J 0133 0529 ND
15 7.2 18 29 21 56 6 9.8 21 47 1 a2 10 66 56 56 65 12 1 34
46 22 07 14 89 23 23 39 75 18 043 18 38 27 24 21 24 46 a2 18
14 6 18 29 20 35 52 13 20 29 043 25 13 51 33 49 5.1 14 6.4 62
103 107 78 83 81 89 86 84 83 ) 77 76 76 86 79 78 77 69 73 72

ND - Not Detected
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00-KUP-01-PHC-S
20A3475 REF F1
N

SEDIMENT

Arthur D. Little

Environmental Monitoring and Analysis

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

00-KUP-02-PHC-S
20A3476 REF F1
N

00-N00-01-PHC-S
20A3482 REF F1
N

00-N13-02-PHC-S
20A3484 REF F1
N

00-N13-01-PHC-S
20A3485 REF F1
N

00-N19-01-PHC-S
20A3486 REF F1
N

00-N10-01-PHC-S
20A3488 REF F1
N

00-N03-01-PHC-S
20A3489 REF F1
N

00-NO7-01-PHC-S
20A3490 REF F1
N

00-N16-01-PHC-S
20A3491 REF F1
N

00-N02-01-PHC-S
20A3492 REF F1
N

00-N01-01-PHC-S
20A3493 REF F1
N

00-N17-01-PHC-S
20A3494 REF F1
N

00-5D-01-PHC-S
20A3496 REF F1
N

00-5H-01-PHC-S
20A3497 REF F1
N

00-4C-01-PHC-S
20A3499 REF F1
N

PEAT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
23029 209¢g 211g 1588 g 16.46 g 1862 g 1931 g 16.02 g 1637 g 1817 g 19.09 g 233¢ 1786 g 16.66 g 22179 1771 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
08/124/00 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 08130/00 08/30/00 08/30/00 08/30/00 08130/00 08/30/00 08/30/00 08/30/00 08130/00
756 66.2 66.1 514 537 61 62 514 54.2 50.6 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
054 06 12 079 076 067 0.65 16 076 0.69 065 054 07 075 056 07
ug/Kg ug/Kg uglKg ug/kg uglKg ug/Kg ug/Kg ug/Kg uglKg ug/Kg uglKg uglKg ug/Kg ug/Kg ug/Kg ug/Kg
01J 029 17 13 1 0.87 17 130 13 11 0.74 0.18J 12 11 0.67 0.4
0.062 J 038 16 18 16 12 15 17 18 15 1 019 14 14 0.84 067
0035 J 0213 089 13 11 075 1 13 1 094 0563 013 0.96 0.86 0493 035
ND 0.092 J 03 0323 028 0223 03 0323 0343 0373 0193 00443 03 03 0173 0139
ND 011 0283 0333 0281 0223 0283 0351 0341 0351 0223 0.043J 0331 0311 023 0123
0.06J 0181 13 13 1 0.86 14 139 14 12 0.84 023 13 0713 057 0483
0129 22 34 68 52 33 37 34 34 32 22 0413 32 4 14 12
0.06 06 31 7 53 3 26 34 35 32 22 0381 33 3.4 15 11
0.033J 0273 12 13 11 078 0.85 119 1 1 07 0123 1 12 0513 0373
038 22 18 40 30 15 31 16 16 18 85 14 16 a8 96 5.7
047 6 11 14 14 75 12 86 99 10 52 11 87 14 42 32
ND 0.077 3 0483 0313 0283 0173 023 0289 0413 0213 0163 0129 0173 0613 0143 0149
0453 5 1 16 13 9 9.4 99 10 99 6.2 12 9.7 10 42 36
014 14 4 6 46 35 36 a1 4 42 24 0533 4 34 17 14
0353 12 9.4 18 14 8 14 66 75 82 a7 08 7 15 33 39
72 64 82 79 79 86 75 83 80 83 82 80 86 84 83 82

ND - Not Detected

Page 30f 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 872¢g 7.96 g 9.17g 9.72¢g 9.92¢ 2689 9.26 g 9.86 g 9.76 g 8.94 ¢ 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 24.2 233 23.6 14.6 155
Percent Lipids 4.54 3.24 1.56 1.24 1.96 NA 12.8 0.987 4.48 1.78 297
Min Reporting Limit 14 1.6 1.4 1.3 1.3 4.7 1.3 1.3 1.3 14 15
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 0.071J 0.38J 0.131J 0.23J 012 011 0.06 J
S4-Diacholestane 0.066 J 0.14J 0123 0.13J 0113 0.27J 014 0211 0.131J 0.086 J 0.097 J
S5-Diacholestane 0.048 J ND 0.087 J 0.069 J 0.083 J 0221 0.092 J 0.15J 0.082 J 0.062 J 0.078 J
T9-C29Tricyclictriterpane ND ND ND ND ND ND ND 0.07J ND ND ND
T10-C29Tricyclictriterpane ND ND ND ND ND ND ND 0.047 J ND ND ND
T11-Trisnorhopane(TS) 0.07 J 0113 02517 0113 0.069 J 051 0191 0221 012 0.096 J 0113
T12-Trisnorhopane(TM) 0.078 J 0.072J 01517 0.19J 0.073J 0.44 01317 0.18J 0.099 J 0.11J 0.088 J
S24-Methylcholestane 0.078 J 011 0.13J 0.14J 0.074J 025 0.14J 0.13J 0.096 J 0.09J 0.13J
S25-Ethylcholestane 0.059 J 0.16 J 0.141 011 0111 0.231] 0111 0.131J 0.074 J 011 0.086 J
S28-Ethylcholestane 0.19J 0.29J 0391 0.66 J 0.24 059 0421 0.46 J 031 0.231J] 024
T15-Norhopane 0.24 029 0.64J 0.49J 0.22J 0.96 J 0.48J 0.61J 0.36 J 0331 024
T18-Oleanane 0.6J 0.55J 0.56 J 0.6J 0.45J 2 0.53J 0.54J 0.55J 0.58 J 0.52J
T19-Hopane 0.31J 0.34 0.88J 051 031 1213 0.46J 0.59J 0.431J 0.46 J 0.36 J
T21-Homohopane 0.12J 0113 029 0213 0113 051J 0.18J 0.26 J 0.19J 0.23J 0.19J
T22-Homohopane 0123 0153 0.28J 0.36 J 0.15J 0553 024 031 022 0221 0293
5B(H)-Cholane 76 48 74 78 70 72 66 70 83 52 71

ND - Not Detected
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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 231 ND
T18-Oleanane ND ND
T19-Hopane 24 ] ND
T21-Homohopane ND ND
T22-Homohopane ND ND
5B(H)-Cholane 72 84

ND - Not Detected
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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 2491 ¢ 17519 2426 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 0.37J 0.14J 0.034J 1.1 0.14J
S4-Diacholestane 1.2 1.2 0.77 0.23J 0.037 J 1.6 0.18J
S5-Diacholestane 1.1 1.1 0.52J 0.16 J 0.04J 0.68 J 0.11J
T9-C29Tricyclictriterpane 0.25J 0.25J 0.099 J 0.036 J ND 0.28 J 0.038 J
T10-C29Tricyclictriterpane 0.22J 0.23J 0.093 J 0.032J ND 0.31J 0.036 J
T11-Trisnorhopane(TS) 1.2 11 0.7 0.19J 0.079J 1.9 0.19J
T12-Trisnorhopane(TM) 25 2.6 1.9 0513 0.12J 5.1 0.39J
S24-Methylcholestane 24 2.3 1.2 0.39J 0.067 J 4.4 0.35J
S25-Ethylcholestane 0.79 0.81 0.76 0.16 J 0.042J 1.1 0.17J
S28-Ethylcholestane 3.8 5.8 6.6 2 0.24J 24 1.3
T15-Norhopane 6.6 6.3 4.4 1 0.24J 10 0.97
T18-Oleanane 0.23J 0.36 J ND ND ND ND ND
T19-Hopane 6.7 6.8 5.4 1.2 0.29J 12 1.2
T21-Homohopane 29 3.1 25 057 0.16 J 4.6 0.54
T22-Homohopane 4 4.1 3.2 1.1 0.17J 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
21499 21129 20.24 g 2344 ¢ 21.38¢g 23.29¢g 22.38¢g 2489
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 66.9 775 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
0.37J 0.45J 0.46 J 0.11J 057 0.24 ] 0.21J 0.044 J
0.62 0.81 0.74 0.14J 0.98 0.38J 0.37J 0.051J
0.33J 0.34J 0.36 J 0.093 J 0.25J 0.28 J 0.22J 0.058 J
0.12J 0.16 J 0.17 J 0.036 J 0.17 J 0.067 J 0.071J 0.017 J
0.11J 0.15J 0.13J 0.037 J 0.15J 0.074 J 0.08 J 0.0091 J
0.69 0.85 0.89 0.16 J 2 0.32J 0.27J 0.063 J
1.7 2.4 2.2 0.36 J 2.2 0.98 0.92 0.17J
1.4 1.9 1.6 0.26 J 2.2 0.77 0.6 0.11J
0.44 0.62 0.64 0.16 J 0.67 0.29J 0.18J 0.048 J
8.7 12 12 1 15 4.6 4.6 0.61
3.6 5 5.1 0.81 6 21 1.9 0.34J
ND ND ND ND ND 0.12J ND ND
4.2 5.8 5.3 0.96 6.5 24 2.2 0.38J
15 21 1.9 0.421 25 0.97 0.88 0.18J
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
2094 g 22.82¢g 23379 20.67 g 20.85¢g 21.24¢g 2197 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
0.431J 0.18 J 0.18 J 0.46 J 0.6 0.49J 14 0.15J
0.67 0.28J 0.36 J 0.93 11 0.88 2.2 0.27J
0.44 ] 0.21J 0.33J 0.72 1 0.94 1.8 0.3J
0.13J 0.046 J ND 0.19J 0.22J 0.17 J 0.49J 0.055 J
0.097 J 0.046 J ND 0.17J 0.15J 0.13J 0.36 J 0.059 J
0.58 J 0.251J 0.39J 1 1 0.87 1.9 0.35J

1.9 0.72 0.79 2.3 2.2 1.9 3.2 0.73

1.4 0.6 0.63 15 1.9 1.6 3.8 0.59
0.39J 0.24 0.34J 0.73 0.89 0.65 1.9 0.19J

8.8 3 4.9 7.5 4.2 45 7 2.4

3.9 15 2 5.5 5.5 4.9 8.7 15
ND ND ND ND 0.26 J 0.21J 0.53J 0.092 J

4.6 1.8 2.2 5.7 6 4.9 9 1.8

1.8 0.72 0.85 2 24 1.9 3.5 0.66

4.6 1.9 2.2 5.8 4.9 4.3 6 21

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 151¢g 1449 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 15 0.66

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

0.11J 1 0.82 1 0.97 0.79 123 0.73

0.14J 1.3 11 1.4 1.6 11 1.7 11

0.099 J 0.79 0.7J 0.86 0.98 0.57 J 0.96 J 1
0.046 J 0.31J 0.23J 0.29J 0.28 J 0.21J 0.36 J 0.29J
0.031J 0.24J 0.18J 0.28J 0.21J 0.22J 0.28J 0.24J

0.18J 11 1.2 1.6 1.4 15 1.9 1.3

0.39J 3.2 3.3 4.4 4 4 6 3.2

0.38J 2.9 2.9 3.7 3.3 3.7 53 2.9

0.16 J 0.71 0.81 1.1 0.74J 0.86 123 0.71

15 13 16 18 18 20 28 14

0.87 7.3 7.1 8.8 8.8 8.4 12 6.8

0.28J ND ND ND 10 ND ND ND

1 8.2 8.3 10 9.7 9.3 14 7.8

0.52J 3.3 34 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
N

02-N08-01-PHC-S
N

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
SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
20.37g 16.74 g 18.97 g 1749 g 2258 ¢ 18.68 g 1431 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
0.37J 0.76 0.52J 0.77 0.61 0.61J 1.1 0.9
0.59J 1.2 0.69 11 0.76 1.2 15 1.4
0.35J 0.53J 0.46 J 0.67 J 0.23J 0.88 0.56 J 0.53J
0.088 J ND 0.15J 0.17 J ND 0.2J 0.27J 0.29J
0.09 J ND 0.12J 0.16 J ND 0.22 0.29J 0.24J
0.53J 2.3 0.75 11 15 15 1.8 1.6
1.6 2.8 21 35 1.8 3.6 5.9 4.9
1.4 3 1.8 3 1.4 24 4.8 4.3
0.33J 0.77 0.54J 0.62J 0.67 1.2 1.1 1.1
6.9 15 8.8 18 5.2 7.4 45 40
34 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
244149 15.18 g 16.92 g 19.81 g 1545 ¢ 25.03 g 1781 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] 1.1 0.99 0.66 0.67 J 0.1J 0.87 0.89
0.31J 1.6 1.4 0.95 0.98 0.16 J 1.4 1.4
0.16 J 0.8J 0.8 0.92 0.94 0.11J 1 0.67
0.051J 0.3J 0.24 ) 0.17 J 0.22J ND 0.28J 0.26 J
0.062 J 0.34J 0.21J 0.19J 0.13J ND 0.23J 0.25J
0.31J 21 1.7 1.2 1.2 0.15J 21 1.2
1.3 5.4 4.4 3 3 0411 4.3 3.3
1.2 4.4 3.6 25 2.7 0.29J 3.6 2.7
0.27J 1 1 0.65 0.69 J 0.13J 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
11 5.1 4.3 3 2.9 0.35J 3.6 3.3
34 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 1541 g 1227 g 1959 16.36 g 22579 1281 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 0.54J 0.68 J 0.29J 0.3J 0.18 J 2 057
0.92 0.84J 15 0.45J 0.72 0.54J 41 0.65 J
0.48J 0.24J 1.1 ND 0.26 J 0.21J 1.4 0.11J
0.22J ND 0.33J 0.15J 0.11J 0.12J 0.74 0.14J
0.18J ND 0.26 J 0.12J 0.12J 0.089 J 0.64 0.37J
24 ND 1.4 ND 0.98 0.55J 3.1 0.66 J

5.2 2.6 34 5.2 15 1.8 34 5.6

54 2 2.4 0.53J 0.53J 0.28J 2.6 7.1
1.1 ND 0.98 0.25J 051 0.22 25 0.24

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 0.95J 0.39J 0.81 ND 1.7

11 5.2 8.9 5.8 4.8 3.5 11 15

4.6 21 2.8 1.7 2.2 1.2 45 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
0.48J 2.2
0.35J 1.9
2.3 51
5.5 15
1.8 6.2
1.6 9
52 7
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 OlL CRUDE OIL
Sample Size 5.18 mg 5.2 mg
Weight Basis OlL 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 I
Data Package: 1004084
Data Table: ST Results - Tissues - Surrogate Corrected

02-5(0)-01-PHC-T-

02-N03-01-PHC-T-

02-N04-01-PHC-T-

02-N12-01-PHC-T-

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 AN 02-L08-01-PHC-T-AS 02-L09-01-PHC-T-AS AN AN 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 579 10.069 10.149 10.03¢g 10.02g 10.01g 10.07g 10.13g 10.099 10.17¢g
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 26.9 135 453 223 12.8 9.56 247 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 0.07J 0.068J 0.081J 0.055J 0.11J 0.09J 0.069J
S4-Diacholestane 0.06J 0.098J 0.12J 0.072J 0.092J 0.11J 0.068J 0.048J 0.22J 0.1J 0.074J
S5-Diacholestane 0.086J 0.2J 0.14J 0.11J 0.14J 0.12J 0.13J 0.085J 0.22J 0.13J 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 0.12J 0.096J ND 0.069J 0.2J 0.11J 0.07J
T12-Trisnorhopane(TM) 0.058J 0.12J 0.16J 0.1J 0.2J 0.143 0.089J 0.068J 0.16J 0.16J 0.09J
S24-Methylcholestane 0.074J 0.1J 01J 0.46J 0.12J 0.073J ND ND 0.14J 0.13J 0.045J
S25-Ethylcholestane ND 0.048J ND ND ND ND ND ND 0.098J ND ND
S28-Ethylcholestane 0.15J 0.3J 0.34J 0.34J 0.82J 0.28J 0.15J 0.12J 0.44J 0.35J 0.3J
T15-Norhopane 0.16J 0.37J 0.33J 0.23J 0.43J 0.29J 0.24J 0.16J 0.52J 0.39J 0.23J
T18-Oleanane ND ND ND ND ND ND ND ND ND ND ND
T19-Hopane 0.2J 0.55J 0.39J 0.28J 0.51J 0.35J 0.27J 0.24J 0.58J 0.4J 0.24J
T21-Homohopane 0.092J 0.16J 0.15J 0.12J 0.2J 0.16J 0.091J 0.11J 0.27J 0.18J 0.12J
T22-Homohopane 0.085J 0.17J 0.2J 0.15J 0.43J 0.28J 0.12J 0.1J 0.24J 0.21J 0.17J
5B(H)-Cholane 64 68 65 62 62 60 54 60 48 66 70
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ICF Consulting
Environmental Chemistry and Forensics

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

02-N13-01-PHC-T- 02-N18-01-PHC-T-

02-PM1-01-PHC-T-

02-NM1-01-PHC-T-

02-NM2-01-PHC-T-

02-NM3-01-PHC-T-

02-3M1-01-PHC-T-

02-3M2-01-PHC-T-

02-3M3-01-PHC-T-

Field ID AN AN MU MU MU MU MU MU MU
Sample Type N N N N N N N N N
Matrix TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE TISSUE
Sample Size 10.069g 10.069g 10.089g 10.099 10.07¢g 10.149 10.069g 10.15¢g 10.129g
Weight Basis 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-72PB DY-S-72PB DY-S-72PB
Field Date 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
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
Analysis Date 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
Date Received 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
Percent Solids 253 233 8.35 10 10.5 9.16 9.22 8.59 10.1
Dilution Factor 1 1 1 1 1 1 1 1 1
Percent Lipids 0.28 0.274 0.637 0.918 0.535 0.676 191 0.284 0.361
Min Reporting Limit 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
Sterane-Triterpane Biorr

T4-C23Diterpane 0.066J 0.081J 0.06J 0.049J 0.054J 0.051J 0.059J 0.061J 0.068J
S4-Diacholestane 0.13J 0.073J 0.056J 0.061J 0.059J 0.045J 0.073J 0.055J 0.11J
S5-Diacholestane 0.12J 0.1J 01J 0.092J 0.078J 0.082J 0.084J 0.099J 0.13J
T9-C29Tricyclictriterpane ND ND ND ND ND ND ND ND ND
T10-C29Tricyclictriterpane ND ND ND ND ND ND ND ND ND
T11-Trisnorhopane(TS) 0.12J 0.08J 0.061J 0.081J 0.078J 0.05J 0.065J 0.063J 0.11J
T12-Trisnorhopane(TM) 0.16J 0.099J 0.054J 0.12J 0.073J 0.093J 0.095J 0.092J 0.12J
S24-Methylcholestane 0.097J ND 0.096J 0.12J 0.15J 0.1J 0.095J 0.057J 0.08J
S25-Ethylcholestane ND ND ND ND ND ND ND ND ND
S28-Ethylcholestane 0.58J 0.26J 0.1J 0.26J 0.33J 0.22J 0.19J 0.22J 0.25J
T15-Norhopane 0.36J 0.28J 0.17J 0.21J 0.27J 0.2J 0.2J 0.2J 0.24J
T18-Oleanane ND ND ND ND ND ND ND ND ND
T19-Hopane 0.36J 0.35J 0.2J 0.26J 0.28J 0.25J 0.24] 0.25J 0.32J
T21-Homohopane 0.14J 0.13J 0.072J 0.11J 0.15J 0.1J 0.12J 0.091J 0.1J
T22-Homohopane 0.28J 0.16J 0.064J 0.17J 0.18J 0.14J 0.13J 0.15J 0.15J
5B(H)-Cholane 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 Il - TASK 2
Data Package: 4069
Data Table: BS-BSD - Surrogate Corrected

Field ID Procedural Blank
Sample Type PB
Matrix WATER
Sample Size 0.15L
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 29
C2-Naphthalenes 6.1J
C3-Naphthalenes ND
C4-Naphthalenes ND
Acenaphthylene ND
Acenaphthene ND
Biphenyl ND
Fluorene ND
C1-Fluorenes ND
C2-Fluorenes ND
C3-Fluorenes ND
Anthracene 127
Phenanthrene 6.2J
Cl1-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
Pyrene 2713
Ci1-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 Il - TASK 2
Data Package: 4069
Data Table: BS-BSD - Surrogate Corrected

Field ID Procedural Blank
Sample Type PB
Matrix WATER
Sample Size 0.15L
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

SLR.MMS-AN-I1.72105-00.8/23/2005 Page 1 of Drganics Aqueous - ST - Lab QC - 2002.XLS: BS-BSD



ICF Consulting
Environmental Chemistry and Forensics

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

Oil Reference

Field ID 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 252 222 135
Cl-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
Cl-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 ] 3.18 8.18
d8-Naphthalene 90
d10-Acenaphthene 97
d10-Phenanthrene 98
d12-Benzo[a]pyrene 108

SLR.MMS-AN-I11.72105-00.8/23/2005 Page 1 of 1 Organics Aqueous - PAH - Lab QC - 2002.XLS: ORS



ICF Consulting
Environmental Chemistry and Forensics

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

Instrument
Field ID 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 #H  -3.63
C1-Naphthalenes ND
C2-Naphthalenes ND
C3-Naphthalenes ND
C4-Naphthalenes ND
Acenaphthylene 6640 HHE -4.6
Acenaphthene 6490 ###  -10.8
Biphenyl 6960 ### -0.571
Fluorene 6200 #H# =147
C1-Fluorenes ND
C2-Fluorenes ND
C3-Fluorenes ND
Anthracene 7060 ##H#  -9.72
Phenanthrene 6850 #H#t -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 HiH 3.38
Pyrene 5840 ### -0.849
C1l-Fluoranthenes/pyrenes ND
C2-Fluoranthenes/pyrenes ND
C3-Fluoranthenes/pyrenes ND
Benzo[a]anthracene 3420 #H  -4.74
Chrysene 7040 ##H 0.142
C1-Chrysenes ND
C2-Chrysenes ND
C3-Chrysenes ND
C4-Chrysenes ND
Benzo[b]fluoranthene 5420 it 3.24
Benzol[k]fluoranthene 5720 HH#E 2.69
Benzo[e]pyrene 5730 HHE 1.96
Benzo[a]pyrene 6670 #HH -1.77
Perylene 6950 ###  -2.39
Indeno[1,2,3,-c,d]pyrene 6110 #  -2.86
Dibenzo[a,h]anthracene 5490 it 5.98
Benzol[g,h,i]perylene 5200 HH#E -1.7
d8-Naphthalene 98
d10-Acenaphthene 97
d10-Phenanthrene 97
d12-Benzo[a]pyrene 94

SLR.MMS-AN-11.72105-00.8/23/2005

Page 1 of 1

Organics Aqueous - PAH - Lab QC - 2002.XLS: IRM



ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE Il - TASK 2
Data Package: 4069

Data Table: ORS - Surrogate Corrected Oil Reference

Field ID 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 56.9 589 -34
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 -194
S24-Methylcholestane 30.6 26.2 16.8
S25-Ethylcholestane 48 39.8 20.6
S28-Ethylcholestane 36.2 339 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

SLR.MMS-AN-11.72105-00.8/23/2005 Page 1 dbdganics Aqueous - ST - Lab QC - 2002.XLS: ORS



ICF Consulting
Environmental Chemistry and Forensics

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

Field ID Procedural Blank Procedural Blank Blank Spike
Sample Type PB PB BS
Matrix OIL Qil Qil
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 0.25J ND ND
C3-Naphthalenes 0.14 J ND ND
C4-Naphthalenes ND ND ND
Acenaphthylene ND ND 220 200 110
Acenaphthene ND 0.13J 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 0.13J 210 200 105
Phenanthrene ND 0.15J 210 200 105
Cl1-Phenanthrenes/anthracenes ND ND ND
C2-Phenanthrenes/anthracenes ND ND 0.38J
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 0.19J 220 200 110
Pyrene ND 0.29 210 200 105
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 0.22J
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

Instrument Reference

Instrument Reference

Field ID Standard 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
Cl1-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
Ci1-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 251
Benzol[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
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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

Instrument Reference

Instrument Reference

Field ID Standard Standard

Lab ID BX30IRM-1 BX30IRM-2

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 01/04/01

Extract Date 01/04/01 01/04/01

Analysis Date 03/14/01 03/21/01

Date Received 01/04/01 01/04/01

Percent Solids NA NA

Percent Lipids NA NA

Min Reporting Limit 250 250

Units Q ug/L T %D Q ug/L T %D
Polynuclear Aromatic Hydrocarbons

Naphthalene 6400 6890 -7.11 6400 6890 -7.11
C1-Naphthalenes ND ND
C2-Naphthalenes ND ND
C3-Naphthalenes ND ND
C4-Naphthalenes ND ND
Acenaphthylene 6170 6960 -11.4 6210 6960 -10.8
Acenaphthene 6440 7280 -11.5 6440 7280 -11.5
Biphenyl 6690 7000 -4.43 6650 7000 -5
Fluorene 6350 7270 -12.6 6340 7270 -12.8
C1-Fluorenes ND ND
C2-Fluorenes ND ND
C3-Fluorenes ND ND
Anthracene 6930 7820 -11.4 7010 7820 -10.4
Phenanthrene 6680 7010 -4.71 6720 7010 -4.14
Cl1-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 5480 5910 -7.28 5510 5910 -6.77
Pyrene 5450 5890 -7.47 5550 5890 -5.77
Ci1-Fluoranthenes/pyrenes ND ND
C2-Fluoranthenes/pyrenes ND ND
C3-Fluoranthenes/pyrenes ND ND
Benzo[a]anthracene 3080 3590 -14.2 3120 3590 -13.1
Chrysene 6740 7030 -4.12 6740 7030 -4.12
C1-Chrysenes ND ND
C2-Chrysenes ND ND
C3-Chrysenes ND ND
C4-Chrysenes ND ND
Benzo[b]fluoranthene 4760 5250 -9.33 4920 5250 -6.28
Benzo[k]fluoranthene 5830 5570 4.67 5470 5570 -1.8
Benzo[e]pyrene 5770 5620 2.67 5540 5620 -1.42
Benzo[a]pyrene 6380 6790 -6.04 6370 6790 -6.18
Perylene 7520 7120 5.62 7270 7120 2.11
Indeno[1,2,3,-c,d]pyrene 5500 6290 -12.6 5560 6290 -11.6
Dibenzo[a,h]anthracene 4950 5180 -4.44 5030 5180 -2.9
Benzolg,h,i]perylene 4880 5290 -7.75 4670 5290 -11.7
d8-Naphthalene 106 106
d10-Acenaphthene 104 105
d10-Phenanthrene 105 104
d12-Benzo[a]pyrene 96 929

ND - Not Detected
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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

Instrument Reference

Instrument Reference

Field ID Standard Standard

Lab ID BY42IRM BX30IRM-1

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 03/28/01 01/04/01

Extract Date 03/28/01 01/04/01

Analysis Date 03/28/01 03/05/01

Date Received 03/28/01 01/04/01

Percent Solids NA NA

Percent Lipids NA NA

Min Reporting Limit 250 250

Units Q ug/L T %D Q ug/L T %D
Polynuclear Aromatic Hydrocarbons

Naphthalene 6800 6890 -1.31 6320 6890 -8.27
C1-Naphthalenes ND ND
C2-Naphthalenes ND ND
C3-Naphthalenes ND ND
C4-Naphthalenes ND ND
Acenaphthylene 6620 6960 -4.88 6170 6960 -11.4
Acenaphthene 6760 7280 -7.14 6440 7280 -11.5
Biphenyl 7270 7000 3.86 6770 7000 -3.28
Fluorene 6570 7270 -9.63 6350 7270 -12.6
C1-Fluorenes ND ND
C2-Fluorenes ND ND
C3-Fluorenes ND ND
Anthracene 7140 7820 -8.7 7030 7820 -10.1
Phenanthrene 7210 7010 2.85 6670 7010 -4.85
Cl1-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 5910 5910 0 5550 5910 -6.09
Pyrene 5930 5890 0.679 5540 5890 -5.94
Ci1-Fluoranthenes/pyrenes ND ND
C2-Fluoranthenes/pyrenes ND ND
C3-Fluoranthenes/pyrenes ND ND
Benzo[a]anthracene 3330 3590 -7.24 3110 3590 -134
Chrysene 7400 7030 5.26 6820 7030 -2.99
C1-Chrysenes ND ND
C2-Chrysenes ND ND
C3-Chrysenes ND ND
C4-Chrysenes ND ND
Benzo[b]fluoranthene 4950 5250 -5.71 4590 5250 -12.6
Benzo[k]fluoranthene 6380 5570 14.5 6110 5570 9.69
Benzo[e]pyrene 5930 5620 5.52 5800 5620 3.2
Benzo[a]pyrene 6670 6790 -1.77 6420 6790 -5.45
Perylene 7780 7120 9.27 7590 7120 6.6
Indeno[1,2,3,-c,d]pyrene 5580 6290 -11.3 5350 6290 -14.9
Dibenzo[a,h]anthracene 5360 5180 3.47 4980 5180 -3.86
Benzolg,h,i]perylene 5100 5290 -3.59 4920 5290 -6.99
d8-Naphthalene 101 107
d10-Acenaphthene 98 104
d10-Phenanthrene 98 103
d12-Benzo[a]pyrene 92 95

ND - Not Detected
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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

Instrument Reference

Field ID Standard

Lab ID BX30IRM-2

Sample Type IRM

Matrix IRM

Sample Size 0.1 mL

Weight Basis WET

Associated Blank NA

Field Date 01/04/01

Extract Date 01/04/01

Analysis Date 03/14/01

Date Received 01/04/01

Percent Solids NA

Percent Lipids NA

Min Reporting Limit 250

Units Q ug/L T %D Q
Polynuclear Aromatic Hydrocarbons

Naphthalene 6400 6890 -7.11
C1-Naphthalenes ND
C2-Naphthalenes ND
C3-Naphthalenes ND
C4-Naphthalenes ND
Acenaphthylene 6170 6960 -11.4
Acenaphthene 6440 7280 -11.5
Biphenyl 6690 7000 -4.43
Fluorene 6350 7270 -12.6
C1-Fluorenes ND
C2-Fluorenes ND
C3-Fluorenes ND
Anthracene 6930 7820 -11.4
Phenanthrene 6680 7010 -4.71
Cl1-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 5480 5910 -7.28
Pyrene 5450 5890 -7.47
Ci1-Fluoranthenes/pyrenes ND
C2-Fluoranthenes/pyrenes ND
C3-Fluoranthenes/pyrenes ND
Benzo[a]anthracene 3080 3590 -14.2
Chrysene 6740 7030 -4.12
C1-Chrysenes ND
C2-Chrysenes ND
C3-Chrysenes ND
C4-Chrysenes ND
Benzo[b]fluoranthene 4760 5250 -9.33
Benzo[k]fluoranthene 5830 5570 4.67
Benzo[e]pyrene 5770 5620 2.67
Benzo[a]pyrene 6380 6790 -6.04
Perylene 7520 7120 5.62
Indeno[1,2,3,-c,d]pyrene 5500 6290 -12.6
Dibenzo[a,h]anthracene 4950 5180 -4.44
Benzolg,h,i]perylene 4880 5290 -7.75
d8-Naphthalene 106
d10-Acenaphthene 104
d10-Phenanthrene 105
d12-Benzo[a]pyrene 96

ND - Not Detected
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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

Standard Reference

Standard Reference

Field ID Material 1944 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 -475 & 834 1650 -494 &
C1-Naphthalenes Bilk3 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
Cl1-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
Ci1-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
Benzolg,h,i]perylene 2350 2840 -17.2 2860 2840 0.704
d8-Naphthalene 57 55
d10-Acenaphthene 80 7
d10-Phenanthrene 99 104
d12-Benzo[a]pyrene 95 98

ND - Not Detected
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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

Standard Reference

Field ID Material- 1944

Lab ID DH-S-57SRM F2

Sample Type SRM

Matrix SEDIMENT

Sample Size 1.03 g

Weight Basis DRY

Associated Blank DH-S-55PB PCA

Field Date 02/20/01

Extract Date 02/20/01

Analysis Date 03/06/01

Date Received 02/20/01

Percent Solids 98.8

Percent Lipids NA

Min Reporting Limit 97.1

Units ug/Kg T %D Q
Polynuclear Aromatic Hydrocarbons

Naphthalene 1360 1650 -17.6
C1-Naphthalenes 489
C2-Naphthalenes 1480
C3-Naphthalenes 2400
C4-Naphthalenes 2610
Acenaphthylene 938
Acenaphthene 452

Biphenyl 167

Fluorene 809
C1-Fluorenes 948
C2-Fluorenes 1390
C3-Fluorenes 1750

Anthracene 1610 1770 -9.04
Phenanthrene 5350 5270 1.52
Cl1-Phenanthrenes/anthracenes 5780
C2-Phenanthrenes/anthracenes 6400
C3-Phenanthrenes/anthracenes 4000
C4-Phenanthrenes/anthracenes 3490
Dibenzothiophene 771
C1-Dibenzothiophenes 1780
C2-Dibenzothiophenes 2920
C3-Dibenzothiophenes 2380
Fluoranthene 9020 8920 1.12
Pyrene 9450 9700 -2.58
Ci1-Fluoranthenes/pyrenes 6960
C2-Fluoranthenes/pyrenes 3440
C3-Fluoranthenes/pyrenes 1490
Benzo[a]anthracene 5100 4720 8.05
Chrysene 5350 5900 -9.32
C1-Chrysenes 3570
C2-Chrysenes 2040
C3-Chrysenes 1110
C4-Chrysenes 576
Benzo[b]fluoranthene 6220 5960 4.36
Benzo[k]fluoranthene 1900 2300 -17.4
Benzo[e]pyrene 3550 3280 8.23
Benzo[a]pyrene 4220 4300 -1.86
Perylene 1160 1170 -0.855
Indeno[1,2,3,-c,d]pyrene 3460 2780 245
Dibenzo[a,h]anthracene 677 759 -10.8
Benzolg,h,i]perylene 2900 2840 211
d8-Naphthalene 37
d10-Acenaphthene 84
d10-Phenanthrene 121
d12-Benzo[a]pyrene 117

ND - Not Detected
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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

00-N09-01-PHC-S

Field ID 00-N09-01-PHC-S DUP 00-COL-01-PHC-S
Lab ID 20A3528 F2 PCA 20A3528DUP F2 PCA 20A3500 F2
Sample Type N DUP N
Matrix SEDIMENT SEDIMENT SEDIMENT
Sample Size 1982 g 19.96 g 2452 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 24
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 0.55J 14 0.17 JB
Biphenyl 3.1 3.3 6.2 11
Fluorene 24 2.6 8 0.7
C1-Fluorenes 4.8 5.2 8 14
C2-Fluorenes 6.4 6.6 3.1 2.3
C3-Fluorenes 7.2 7.2 0 2.8
Anthracene 0.39J 0.31J 23 0.14 JB
Phenanthrene 13 13 0 6
Cl-Phenanthrenes/anthracenes 21 22 4.6 9.8
C2-Phenanthrenes/anthracenes 17 16 6.1 9.8
C3-Phenanthrenes/anthracenes 13 13 0 51
C4-Phenanthrenes/anthracenes 5.8 6.1 5 3.6
Dibenzothiophene 19 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 49 2.4
Fluoranthene 3 2.6 14 3
Pyrene 4 3.7 7.8 29
Ci1-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 041 0.35J 13 0.38 J
Benzo[e]pyrene 3.8 3.9 2.6 2.6
Benzo[a]pyrene 11 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 0.42J 0.37J 13 0.19J
Benzolg,h,i]perylene 25 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

ND - Not Detected
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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

00-COL-01-PHC-S

Field ID DUP

Lab ID 20A3500DUP F2

Sample Type DUP

Matrix SEDIMENT

Sample Size 2452 g
Weight Basis DRY
Associated Blank DH-S-58PB PCA F2

Field Date 08/24/00

Extract Date 03/07/01
Analysis Date 03/15/01

Date Received 08/30/00

Percent Solids 79.7

Percent Lipids NA

Min Reporting Limit 0.51

Units ug/Kg RPD
Polynuclear Aromatic Hydrocarbol

Naphthalene 25 4.1
C1-Naphthalenes 4.9 2
C2-Naphthalenes 9.2 3.3
C3-Naphthalenes 7.5 17
C4-Naphthalenes 5.7 11
Acenaphthylene 0.069 J 7.5
Acenaphthene 019JB 11
Biphenyl 11 0
Fluorene 0.78 11
C1-Fluorenes 1.6 13
C2-Fluorenes 2.7 16
C3-Fluorenes 2.9 3.5
Anthracene 0.14 JB 0
Phenanthrene 6.2 3.3
Cl1-Phenanthrenes/anthracenes 9.8 0
C2-Phenanthrenes/anthracenes 9.8 0
C3-Phenanthrenes/anthracenes 51 0
C4-Phenanthrenes/anthracenes 4.2 15
Dibenzothiophene 0.78 2.6
C1-Dibenzothiophenes 2.1 4.9
C2-Dibenzothiophenes 3.1 3.3
C3-Dibenzothiophenes 2.4 0
Fluoranthene 3.1 3.3
Pyrene 3 3.4
Ci1-Fluoranthenes/pyrenes 7.4 7
C2-Fluoranthenes/pyrenes 5.2 10
C3-Fluoranthenes/pyrenes 3.1 3.3
Benzo[a]anthracene 1 2
Chrysene 4.5 6.9
C1-Chrysenes 4.1 0
C2-Chrysenes 35 5.6
C3-Chrysenes 2 9.5
C4-Chrysenes 1.4 13
Benzo[b]fluoranthene 3.5 5.9
Benzo[k]fluoranthene 0.37J 2.7
Benzo[e]pyrene 2.6 0
Benzo[a]pyrene 12 8.7
Perylene 19 5.4
Indeno[1,2,3,-c,d]pyrene 0.66 4.4
Dibenzo[a,h]anthracene 0.24J 23
Benzolg,h,i]perylene 1.1 0
d8-Naphthalene 52
d10-Acenaphthene 68
d10-Phenanthrene 94
d12-Benzo[a]pyrene 87

ND - Not Detected
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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

00-N06-01-PHC-S

Field ID 00-N06-01-PHC-S DUP

Lab ID 20A3468 F2 20A3468DUP F2

Sample Type N DUP

Matrix SEDIMENT SEDIMENT

Sample Size 19.64 g 19.2 g
Weight Basis DRY DRY
Associated Blank DH-S-55PB PCA DH-S-55PB PCA

Field Date 08/17/00 08/17/00

Extract Date 02/20/01 02/20/01

Analysis Date 03/06/01 03/06/01

Date Received 08/30/00 08/30/00

Percent Solids 63.8 63.8

Percent Lipids NA NA

Min Reporting Limit 0.64 0.65

Units Q ug/Kg ug/Kg RPD Q
Polynuclear Aromatic Hydrocarbol

Naphthalene 12 12 0
C1-Naphthalenes 25 25 0
C2-Naphthalenes 42 42 0
C3-Naphthalenes 39 43 9.8
C4-Naphthalenes 20 23 14
Acenaphthylene ND ND
Acenaphthene 0.88 0.9 2.2
Biphenyl 5.5 5.4 1.8
Fluorene 4.9 53 7.8
C1-Fluorenes 8.9 11 21
C2-Fluorenes 12 14 15
C3-Fluorenes 11 14 24
Anthracene ND ND
Phenanthrene 21 22 4.6
Cl1-Phenanthrenes/anthracenes 33 35 5.9
C2-Phenanthrenes/anthracenes 28 32 13
C3-Phenanthrenes/anthracenes 14 15 6.9
C4-Phenanthrenes/anthracenes 20 20 0
Dibenzothiophene 3.3 3.3 0
C1-Dibenzothiophenes 9.6 10 4.1
C2-Dibenzothiophenes 9.4 9.5 1
C3-Dibenzothiophenes 7.9 6.7 16
Fluoranthene 4 45 12
Pyrene 6.1 6.1 0
Ci1-Fluoranthenes/pyrenes 17 16 6.1
C2-Fluoranthenes/pyrenes 15 15 0
C3-Fluoranthenes/pyrenes 9.1 9.8 7.4
Benzo[a]anthracene 15 1.6 6.4
Chrysene 9.2 8.9 3.3
C1-Chrysenes 9.6 9.1 5.3
C2-Chrysenes 7.8 7.8 0
C3-Chrysenes 7.4 7 5.6
C4-Chrysenes 3.6 3.3 8.7
Benzo[b]fluoranthene 6 6.1 1.6
Benzo[k]fluoranthene 0.86 0.71 19
Benzo[e]pyrene 6.7 6.7 0
Benzo[a]pyrene 1.9 1.8 5.4
Perylene 40 40 0
Indeno[1,2,3,-c,d]pyrene 1.2 15 22
Dibenzo[a,h]anthracene 0.56 J 0.49J 13
Benzolg,h,i]perylene 4.4 4.4 0
d8-Naphthalene 53 38
d10-Acenaphthene 76 54
d10-Phenanthrene 102 90
d12-Benzo[a]pyrene 103 87

ND - Not Detected
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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 0.37J 40 50 79 0.37 J
C1-Naphthalenes 0.28 J 2.7 0.35J
C2-Naphthalenes 0.35J 4 0.56 J
C3-Naphthalenes ND ND 0.45J
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 0.1J
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 0.35J
Cl1-Phenanthrenes/anthracenes 0.15J 4.6 021
C2-Phenanthrenes/anthracenes 0.18J 6.8 0.12J
C3-Phenanthrenes/anthracenes 0.11J 5 011J
C4-Phenanthrenes/anthracenes ND ND ND
Dibenzothiophene ND 0.85 0.04J
C1-Dibenzothiophenes ND 1.8 0.074 J
C2-Dibenzothiophenes ND 2.8 0.14J
C3-Dibenzothiophenes ND 8 ND
Fluoranthene 0.086 J 48 50 96 0.085 J
Pyrene 0.068 J 49 50 98 0.077 J
Ci1-Fluoranthenes/pyrenes ND 8 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 15 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 a7 50 94 ND
Dibenzo[a,h]anthracene ND 47 50 94 ND
Benzolg,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

ND - Not Detected
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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 Blank Spike

Lab ID DH-S-59BS PCA F2

Sample Type BS

Matrix SEDIMENT

Sample Size 20 g

Weight Basis DRY

Associated Blank DH-S-58PB PCA F2

Field Date 03/07/01

Extract Date 03/07/01

Analysis Date 03/15/01

Date Received 03/07/01

Percent Solids 100

Percent Lipids NA

Min Reporting Limit 0.62

Units ug/Kg T %R
Polynuclear Aromatic Hydrocarbons

Naphthalene 48 50 95
C1-Naphthalenes 2.3
C2-Naphthalenes 2.8
C3-Naphthalenes 12 B
C4-Naphthalenes ND
Acenaphthylene 46 50 92
Acenaphthene 48 50 96
Biphenyl ND
Fluorene 49 50 98
C1-Fluorenes ND
C2-Fluorenes ND
C3-Fluorenes ND
Anthracene 33 50 66
Phenanthrene 47 50 93
Cl1-Phenanthrenes/anthracenes 0.29 JB
C2-Phenanthrenes/anthracenes ND
C3-Phenanthrenes/anthracenes ND
C4-Phenanthrenes/anthracenes ND
Dibenzothiophene ND
C1-Dibenzothiophenes ND
C2-Dibenzothiophenes ND
C3-Dibenzothiophenes ND
Fluoranthene 51 50 102
Pyrene 52 50 104
Ci1-Fluoranthenes/pyrenes ND
C2-Fluoranthenes/pyrenes ND
C3-Fluoranthenes/pyrenes ND
Benzo[a]anthracene 48 50 96
Chrysene 48 50 96
C1-Chrysenes ND
C2-Chrysenes ND
C3-Chrysenes ND
C4-Chrysenes ND
Benzo[b]fluoranthene 65 50 130
Benzo[k]fluoranthene 52 50 104
Benzo[e]pyrene ND
Benzo[a]pyrene 51 50 102
Perylene ND
Indeno[1,2,3,-c,d]pyrene 57 50 114
Dibenzo[a,h]anthracene 54 50 108
Benzolg,h,i]perylene 43 50 86
d8-Naphthalene 82
d10-Acenaphthene 83
d10-Phenanthrene 90
d12-Benzo[a]pyrene 76

ND - Not Detected
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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

Procedural
Field ID Blank Blank Spike
Lab ID DH-S-55PB PCA DH-S-56BS PCA
Sample Type PB BS
Matrix SEDIMENT SEDIMENT
Sample Size 20 g 20 g
Weight Basis DRY DRY
Associated Blank NA DH-S-55PB PCA
Field Date 02/20/01 02/20/01
Extract Date 02/20/01 02/20/01
Analysis Date 03/14/01 03/14/01
Date Received 02/20/01 02/20/01
Percent Solids 100 100
Percent Lipids NA NA
Min Reporting Limit 0.62 1.2
Units ug/Kg ug/Kg T %R Q
Polynuclear Aromatic Hydrocarbons
Naphthalene 0.44 7 a7 50 93
C1-Naphthalenes 1 0.47 JB
C2-Naphthalenes 1.8 0.45 JB
C3-Naphthalenes 0.83 ND
C4-Naphthalenes ND ND
Acenaphthylene 0.043 J 43 50 86
Acenaphthene 0.04J 45 50 90
Biphenyl ND ND
Fluorene 0.087 J 45 50 90
C1-Fluorenes 0.13J 0.18 JB
C2-Fluorenes 0.15J ND
C3-Fluorenes ND ND
Anthracene 0.03J 35 50 70
Phenanthrene 0.26 J 44 50 87
Cl1-Phenanthrenes/anthracenes 0.32J 0.22 JB
C2-Phenanthrenes/anthracenes 0.2 0.18 JB
C3-Phenanthrenes/anthracenes 0.17 J 0.082 JB
C4-Phenanthrenes/anthracenes ND ND
Dibenzothiophene 0.08 J 0.28 JB
C1-Dibenzothiophenes 0.13J ND
C2-Dibenzothiophenes 0.19J ND
C3-Dibenzothiophenes 0.13J ND
Fluoranthene 0.038 J 48 50 96
Pyrene 0.057 J 48 50 96
Ci1-Fluoranthenes/pyrenes 0.096 J 0.078 JB
C2-Fluoranthenes/pyrenes ND ND
C3-Fluoranthenes/pyrenes ND ND
Benzo[a]anthracene ND 46 50 92
Chrysene ND 47 50 94
C1-Chrysenes ND ND
C2-Chrysenes ND ND
C3-Chrysenes ND ND
C4-Chrysenes ND ND
Benzo[b]fluoranthene ND 52 50 104
Benzo[k]fluoranthene ND 44 50 88
Benzo[e]pyrene ND ND
Benzo[a]pyrene ND a7 50 94
Perylene ND ND
Indeno[1,2,3,-c,d]pyrene ND 55 50 110
Dibenzo[a,h]anthracene ND 52 50 104
Benzolg,h,i]perylene ND 50 50 100
d8-Naphthalene 83 93
d10-Acenaphthene 87 95
d10-Phenanthrene 96 98
d12-Benzo[a]pyrene 97 97

ND - Not Detected
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ICF Consulting

Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE Il - TASK 2

Data Package: 4068

Data Table: ORS - Surrogate Corrected

Oil Reference

Field ID 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 417 43 -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 1.4 286
n-Pentadecane 3.42 3.7 -7.57
n-Hexadecane 3.38 3.2 5.62
Isoprenoid RRT 1650 1.72 15 147
n-Heptadecane 2.79 3.2 -12.8
Pristane 2.02 22 -8.18
n-Octadecane 2.64 29 -8.96
Phytane 1.45 1.6 -9.38
n-Nonadecane 2.52 26 -3.08
n-Eicosane 2.68 2.7 -0.741
n-Heneicosane 2.26 24 -583
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 0.189J 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-1.72105-00.8/23/2005
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE Il - TASK 2

Data Package: 4068
Data Table: DUP - Surrogate Corrected

02-NOR-01-PHC-0

02-NOR-01-PHC-0DUP

SLR.MMS-AN-1.72105-00.8/23/2005

Page 1 of 1

Sample Type N DUP
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
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 35
n-Tridecane 7.6 8 5.1
Isoprenoid RRT 1380 2.3 2.4 4.2
n-Tetradecane 8.4 8.7 35
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
35 3.8 8.2
n-Octadecane 4.3 45 45
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
500 530 5.8
%ortho-terphenyl 85 85
%5A-androstane 82 82
%d50-tetracosane 85 85

Organics Oil and Aqueous - SHC - Lab QC - 2002.XLS: DUP
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Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE Il - TASK 2

Data Package: 4068

Data Table: BS-BSD - Surrogate Corrected

Field ID Procedural Blank
Sample Type PB
Matrix WATER
Sample Size 0.15L
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 1.2J
n-Pentacosane 1.6J
n-Hexacosane 2J
n-Heptacosane 247
n-Octacosane 251
n-Nonacosane 221
n-Triacontane 1.7J
n-Hentriacontane 1517
n-Dotriacontane 0.891J
n-Tritriacontane 051
n-Tetratriacontane 0.27J
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

SLR.MMS-AN-1.72105-00.8/23/2005
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ICF Consulting

Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE Il - TASK 2

Data Package: 4068

Data Table: BS-BSD - Surrogate Corrected

Field ID Procedural Blank
Sample Type PB
Matrix OIL
Sample Size 5 mg
Weight Basis OIL
Associated Blank NA
Field Date 10/17/02
Extract Date 10/17/02
Analysis Date 10/18/02
Date Received 10/17/02
Percent Solids NA
Dilution Factor 1
Percent Lipids NA
Min Reporting Limit 0.2
Units ug/mg
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 ND
n-Tricosane ND
n-Tetracosane ND
n-Pentacosane ND
n-Hexacosane ND
n-Heptacosane ND
n-Octacosane ND
n-Nonacosane 0.0069 J
n-Triacontane ND
n-Hentriacontane ND
n-Dotriacontane ND
n-Tritriacontane ND
n-Tetratriacontane ND
n-Pentatriacontane ND
n-Hexatriacontane ND
n-Heptatriacontane ND
n-Octatriacontane ND
n-Tetracontane ND
TPH (RES) 0.88
TPH 0.88
%ortho-terphenyl 85
%5A-androstane 78
%d50-tetracosane 80

SLR.MMS-AN-1.72105-00.8/23/2005
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ICF Consulting

Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE Il

Data Package: 4070

Data Table: ORS - Surrogate Corrected

QOil Reference

Oil Reference

Field ID Standard Standard

Sample Type ORS ORS

Matrix OIL OIL

Sample Size 5.1 mg 5.34 mg

Weight Basis OlIL 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 56.9 589 -34 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 -881 28 26.1 7.28
T9-C29Tricyclictriterpane 13.7 15.7 -12.7 15.8 15.7 0.637
T10-C29Tricyclictriterpane 13.7 15 -8.67 125 15 -16.7
T11-Trisnorhopane(TS) 22.5 248 -9.27 21.9 248 -11.7
T12-Trisnorhopane(TM) 25 31 -194 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 36.2 339 6.78 36.7 339 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 35.2 193 36.5 35.2 3.69
5B(H)-Cholane 110 99

SLR.MMS-AN-11.72105-00.8/23/2005
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ICF Consulting
Environmental Chemistry and Forensics

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

KUPARIC WELL 3H-5

Field ID Northstar Oil Northstar Oil DUP KUPARIC WELL 3H-E 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 24 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

SLR.MMS-AN-11.72105-00.8/23/2005
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Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE I
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

SLR.MMS-AN-I1.72105-00.8/23/2005 Page 1 of 1 Organics Oil - ST - Lab QC - 2002.XLS: BS-BSD



ICF Consulting

Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE Il

Data Package: 4070

Data Table: ORS - Surrogate Corrected

Oil Reference

Oil Reference

Oil Reference

Field ID Standard Standard Standard

Sample Type ORS ORS ORS

Matrix OIL OIL OIL

Sample Size 5.1 mg 5.1 mg 5.34 mg

Weight Basis OolL oIL OolL

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 mg/Kg T %D Q mg/Kg T %D
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  8.88 226 214 561
Fluorene 105 95.2 10.3 103 952 8.19 100 952 5.04
C1-Fluorenes 247 239 335 253 239 5.86 246 239 293
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 8.85 290 260 115 278 260 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 252 222 135 258 222 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 143 134 6.72 16.3 134 216 13.9 134 3.73
C1-Fluoranthenes/pyrenes 90.3 839 7.63 83.8 83.9 -0.119 79 839 -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[alanthracene ND ND ND

Chrysene 56.1 49.2 14 51.6 49.2 488 53 49.2 7.72
C1-Chrysenes 93.7 81.5 15 80.6 815 -1.1 92.3 815 132
C2-Chrysenes 105 102 2.94 93.8 102 -8.04 106 102 3.92
C3-Chrysenes 95 79.6 193 80.8 796 151 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 -394 6.67 762 -125
Benzol[k]fluoranthene ND ND ND
Benzo[e]pyrene 121 12.4 -2.42 12.2 124 -161 121 124 -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 146 J 1.16 J 1410
Benzol[g,h,i]perylene 3441 3.18 8.18 3.17J 3.18 -0.314 34817 3.18 943
d8-Naphthalene 90 93 93
d10-Acenaphthene 97 98 93
d10-Phenanthrene 98 96 95
d12-Benzo[a]pyrene 108 106 107

SLR.MMS-AN-I1.72105-00.8/23/2005
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ICF Consulting
Environmental Chemistry and Forensics

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

Instrument Reference Instrument Reference Instrument Reference
Field ID Standard Standard 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

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 -147 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 156
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

SLR.MMS-AN-I1.72105-00.8/23/2005 Page 1 of 1 Organics Oil - PAH - Lab QC - 2002.XLS: IRM



ICF Consulting
Environmental Chemistry and Forensics

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

KUPARIC WELL 3H-5

Field ID Northstar Oil Northstar Oil DUP 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 OolL OolL oIL oIlL
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 14 500 550 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[alanthracene 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 7.4 410 49 18
Benzol[k]fluoranthene ND ND 1 1 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 123 143 15 1513 1.6J 6.4
Benzol[g,h,i]perylene 16J 18J 12 1.81J 1.9 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

Oil Reference

Oil Reference

Field ID Standard Standard

Lab ID BX280RS BY320RS

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
Cl1-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 3.15 238 222 721
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
Ci1-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 83.9 815 294 88.2 815 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 12.4 185 13.3 124 7.26
Benzo[a]pyrene ND ND

Perylene ND ND
Indeno[1,2,3,-c,d]pyrene ND ND
Dibenzo[a,h]anthracene 1.68J 1.55J
Benzolg,h,i]perylene 3.97 7 3.18 2438 3.63J 3.18 14.2
d8-Naphthalene 93 89
d10-Acenaphthene 95 929
d10-Phenanthrene 94 98
d12-Benzo[a]pyrene 79 100

ND - Not Detected
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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

Oil Reference

Oil Reference

Field ID Standard Standard

Lab ID BX280RS-1 BX280RS-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 12/19/00 12/19/00

Extract Date 12/19/00 12/19/00

Analysis Date 03/14/01 03/22/01

Date Received 12/19/00 12/19/00

Percent Solids NA NA

Percent Lipids NA NA

Min Reporting Limit 4.96 4.96

Units mg/Kg T %D Q mg/Kg T %D Q
Polynuclear Aromatic Hydrocarbons

Naphthalene 723 710 1.83 745 710 4.93
C1-Naphthalenes 1490 1600 -6.88 1470 1600 -8.12
C2-Naphthalenes 2080 2300 -9.56 2070 2300 -10
C3-Naphthalenes 1540 1960 -21.4 1560 1960 -20.4
C4-Naphthalenes 906 1180 -23.2 912 1180 -22.7
Acenaphthylene ND ND
Acenaphthene ND ND

Biphenyl 224 214 467 219 214 2.34
Fluorene 95.9 95.2 0.735 97.3 952 2.2
C1-Fluorenes 232 239 -2.93 234 239 -2.09
C2-Fluorenes 300 356 -15.7 309 356 -13.2
C3-Fluorenes 313 396 -21 318 396 -19.7
Anthracene ND ND
Phenanthrene 274 260 5.38 277 260 6.54
Cl1-Phenanthrenes/anthracenes 566 612 -7.52 581 612 -5.06
C2-Phenanthrenes/anthracenes 647 752 -14 720 752 -4.26
C3-Phenanthrenes/anthracenes 446 534 -16.5 472 534 -11.6
C4-Phenanthrenes/anthracenes 206 308 -33.1 242 308 -21.4
Dibenzothiophene 228 222 2.7 229 222 3.15
C1-Dibenzothiophenes 471 484 -2.68 476 484 -1.65
C2-Dibenzothiophenes 552 658 -16.1 579 658 -12
C3-Dibenzothiophenes 473 574 -17.6 497 574 -13.4
Fluoranthene ND ND

Pyrene 14 13.4 4.48 12.9 13.4 -3.73
Ci1-Fluoranthenes/pyrenes 715 83.9 -1438 76.8 83.9 -8.46
C2-Fluoranthenes/pyrenes 129 142 -9.15 133 142 -6.34
C3-Fluoranthenes/pyrenes 143 158 -9.49 134 158 -15.2
Benzo[a]anthracene ND ND

Chrysene 48.8 49.2 -0.813 53.7 49.2 9.15
C1-Chrysenes 78.5 81.5 -3.68 83.9 81.5 294
C2-Chrysenes 94.5 102 -7.35 105 102 2.94
C3-Chrysenes 84.6 79.6 6.28 83.4 79.6 4.77
C4-Chrysenes 66.2 64 3.44 62.2 64 -2.81
Benzo[b]fluoranthene 9.08 7.62 19.2 8.51 7.62 11.7
Benzo[k]fluoranthene ND ND
Benzo[e]pyrene 14.9 124  20.2 14.7 124 185
Benzo[a]pyrene ND ND

Perylene ND ND
Indeno[1,2,3,-c,d]pyrene ND ND
Dibenzo[a,h]anthracene ND 1.68J
Benzolg,h,i]perylene 3.58J 3.18 126 3.97 77 3.18 2438
d8-Naphthalene 100 93
d10-Acenaphthene 97 95
d10-Phenanthrene 99 94
d12-Benzo[a]pyrene 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

Oil Reference

Oil Reference

Field ID Standard Standard

Lab ID BY320RS BX280RS-1

Sample Type ORS ORS

Matrix OIL OIL

Sample Size 5.12 mg 5.04 mg

Weight Basis OIL OIL

Associated Blank NA NA

Field Date 03/21/01 12/19/00

Extract Date 03/21/01 12/19/00

Analysis Date 03/29/01 03/05/01

Date Received 03/21/01 12/19/00

Percent Solids NA NA

Percent Lipids NA NA

Min Reporting Limit 4.88 4.96

Units mg/Kg T %D Q mg/Kg T %D Q
Polynuclear Aromatic Hydrocarbons

Naphthalene 785 710 10.6 732 710 3.1
C1-Naphthalenes 1610 1600 0.625 1430 1600 -10.6
C2-Naphthalenes 2260 2300 -1.74 2030 2300 -11.7
C3-Naphthalenes 1700 1960 -13.3 1500 1960 -23.5
C4-Naphthalenes 980 1180 -16.9 843 1180 -28.6
Acenaphthylene ND ND
Acenaphthene ND ND

Biphenyl 238 214 11.2 225 214 5.14
Fluorene 106 95.2 113 97.3 952 2.2
C1-Fluorenes 260 239 8.79 230 239 -3.76
C2-Fluorenes 340 356 -4.49 297 356 -16.6
C3-Fluorenes 353 396 -10.8 325 396 -17.9
Anthracene ND ND
Phenanthrene 292 260 123 279 260 7.31
Cl1-Phenanthrenes/anthracenes 593 612 -31 561 612 -8.33
C2-Phenanthrenes/anthracenes 706 752 -6.12 676 752 -10.1
C3-Phenanthrenes/anthracenes 498 534 -6.74 444 534 -16.8
C4-Phenanthrenes/anthracenes 285 308 -7.47 227 308 -26.3
Dibenzothiophene 239 222 7.66 228 222 2.7
C1-Dibenzothiophenes 476 484 -1.65 461 484 -4.75
C2-Dibenzothiophenes 598 658 -9.12 621 658 -5.62
C3-Dibenzothiophenes 546 574 -4.88 483 574 -15.8
Fluoranthene ND ND

Pyrene 14.1 13.4 5.22 12.4 13.4 -7.46
Ci1-Fluoranthenes/pyrenes 85.8 83.9 2.26 71.4 83.9 -14.9
C2-Fluoranthenes/pyrenes 140 142 -1.41 127 142 -10.6
C3-Fluoranthenes/pyrenes 146 158 -7.59 125 158 -20.9
Benzo[a]anthracene ND ND

Chrysene 56.4 49.2 146 50.2 49.2 2.03
C1-Chrysenes 84.1 81.5 3.19 77 815 -5.52
C2-Chrysenes 105 102 294 94.2 102 -7.65
C3-Chrysenes 85 79.6 6.78 77.1 79.6 -3.14
C4-Chrysenes 63.2 64 -1.25 56.8 64 -11.2
Benzo[b]fluoranthene 7.01 7.62 -8 7.91 762 38
Benzo[k]fluoranthene ND ND
Benzo[e]pyrene 12.6 124 161 15.6 124 25.8
Benzo[a]pyrene ND ND

Perylene ND ND
Indeno[1,2,3,-c,d]pyrene ND ND
Dibenzo[a,h]anthracene 137 ND
Benzolg,h,i]perylene 3.26 J 3.18 2.52 3.56 J 3.18 119
d8-Naphthalene 97 98
d10-Acenaphthene 96 97
d10-Phenanthrene 97 97
d12-Benzo[a]pyrene 101 79

ND - Not Detected
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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

Oil Reference

Field ID Standard

Lab ID BX280RS-2

Sample Type ORS

Matrix OIL

Sample Size 5.04 mg

Weight Basis OIL

Associated Blank NA

Field Date 12/19/00

Extract Date 12/19/00

Analysis Date 03/14/01

Date Received 12/19/00

Percent Solids NA

Percent Lipids NA

Min Reporting Limit 4.96

Units mg/Kg T %D Q
Polynuclear Aromatic Hydrocarbons

Naphthalene 723 710 1.83
C1-Naphthalenes 1490 1600 -6.88
C2-Naphthalenes 2080 2300 -9.56
C3-Naphthalenes 1540 1960 -21.4
C4-Naphthalenes 906 1180 -23.2
Acenaphthylene ND
Acenaphthene ND

Biphenyl 224 214 467
Fluorene 95.9 95.2 0.735
C1-Fluorenes 232 239 -2.93
C2-Fluorenes 300 356 -15.7
C3-Fluorenes 313 396 -21
Anthracene ND
Phenanthrene 274 260 5.38
Cl1-Phenanthrenes/anthracenes 566 612 -7.52
C2-Phenanthrenes/anthracenes 647 752 -14
C3-Phenanthrenes/anthracenes 446 534 -16.5
C4-Phenanthrenes/anthracenes 206 308 -33.1
Dibenzothiophene 228 222 2.7
C1-Dibenzothiophenes 471 484 -2.68
C2-Dibenzothiophenes 552 658 -16.1
C3-Dibenzothiophenes 473 574 -17.6
Fluoranthene ND

Pyrene 14 13.4 4.48
Ci1-Fluoranthenes/pyrenes 715 83.9 -1438
C2-Fluoranthenes/pyrenes 129 142 -9.15
C3-Fluoranthenes/pyrenes 143 158 -9.49
Benzo[a]anthracene ND

Chrysene 48.8 49.2 -0.813
C1-Chrysenes 78.5 815 -3.68
C2-Chrysenes 94.5 102 -7.35
C3-Chrysenes 84.6 79.6 6.28
C4-Chrysenes 66.2 64 3.44
Benzo[b]fluoranthene 9.08 7.62 19.2
Benzo[k]fluoranthene ND
Benzo[e]pyrene 14.9 124  20.2
Benzo[a]pyrene ND

Perylene ND
Indeno[1,2,3,-c,d]pyrene ND
Dibenzo[a,h]anthracene ND
Benzolg,h,i]perylene 3.58J 3.18 126
d8-Naphthalene 100
d10-Acenaphthene 97
d10-Phenanthrene 99
d12-Benzo[a]pyrene 80

ND - Not Detected
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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 Procedural Blank Blank Spike Procedural Blank
Sample Type PB BS PB
Matrix SEDIMENT SEDIMENT SEDIMENT
Sample Size 20 g 20 g 20 ¢
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 0.25J 57 50 114 0.44 J
C1-Naphthalenes 0.088 J 0.2 JB 0213
C2-Naphthalenes 0.088 J 0.18 JB 0.17 J
C3-Naphthalenes ND 0.13J ND
C4-Naphthalenes ND ND ND
Acenaphthylene ND 58 50 116 0.022 J
Acenaphthene 0.025J 56 50 112 0.055 J
Biphenyl 0.068 J 0.1JB 0.21J
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 0.37J 58 50 115 1.4
C1-Phenanthrenes/anthracenes 0.073J 0.34 JB 0.26 J
C2-Phenanthrenes/anthracenes ND 0.22J 0.14 J
C3-Phenanthrenes/anthracenes ND 0.072J ND
C4-Phenanthrenes/anthracenes ND ND ND
Dibenzothiophene 0.019 J 0.21J 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 & 0.531J
Pyrene 0.055 J 65 50 130 & 0.19J
C1-Fluoranthenes/pyrenes ND 0.15J 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
Benzol[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
Benzol[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 Blank Spike Procedural Blank Blank Spike
Sample Type BS PB BS
Matrix SEDIMENT SEDIMENT SEDIMENT
Sample Size 20 g 20 ¢ 20 ¢
Weight Basis DRY DRY DRY
Associated Blank DZ-S-03PB NA DY-S-69PB
Field Date 10/28/02 10/17/02 10/17/02
Extract Date 10/28/02 10/17/02 10/17/02
Analysis Date 11/05/02 10/29/02 10/29/02
Date Received 10/28/02 10/17/02 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 T %R Q ug/Kg ug/Kg T %R Q

Polynuclear Aromatic Hydro

Naphthalene 57 50 113 0.33J 53 50 105
C1-Naphthalenes 0.28 JB 0.11J 0.26 JB
C2-Naphthalenes 0.21 JB 0.13J 0.19 JB
C3-Naphthalenes ND ND ND
C4-Naphthalenes ND ND ND
Acenaphthylene 54 50 108 ND 51 50 102
Acenaphthene 54 50 108 0.029 J 52 50 104
Biphenyl 0.26 JB 0.084 J 0.13 JB

Fluorene 54 50 108 0.076 J 53 50 106
C1-Fluorenes ND ND ND
C2-Fluorenes ND ND ND
C3-Fluorenes ND ND ND
Anthracene 37 50 74 0.021 J 38 50 76
Phenanthrene 52 50 101 0.49J 50 50 99
C1-Phenanthrenes/anthracenes 0.14 JB 0.13J 0.13 JB
C2-Phenanthrenes/anthracenes 0.11 JB ND 0.068 J
C3-Phenanthrenes/anthracenes 0.054 J ND ND
C4-Phenanthrenes/anthracenes ND ND ND
Dibenzothiophene 0.16 JB ND ND
C1-Dibenzothiophenes ND ND ND
C2-Dibenzothiophenes ND ND ND
C3-Dibenzothiophenes ND ND ND
Fluoranthene 65 50 129 & 0.15J 59 50 118
Pyrene 61 50 122 0.072 J 56 50 112
C1-Fluoranthenes/pyrenes ND ND ND
C2-Fluoranthenes/pyrenes ND ND ND
C3-Fluoranthenes/pyrenes ND ND ND
Benzo[a]anthracene 60 50 120 ND 54 50 108
Chrysene 62 50 124 ND 56 50 112
C1-Chrysenes ND ND ND
C2-Chrysenes ND ND ND
C3-Chrysenes ND ND ND
C4-Chrysenes ND ND ND
Benzo[b]fluoranthene 75 50 150 & ND 62 50 124
Benzol[k]fluoranthene 72 50 144 & ND 62 50 124
Benzo[e]pyrene ND ND ND
Benzo[a]pyrene 60 50 120 ND 56 50 112
Perylene ND ND ND
Indeno[1,2,3,-c,d]pyrene 72 50 144 & ND 62 50 124
Dibenzo[a,h]anthracene 72 50 144 & ND 62 50 124
Benzo[g,h,i]perylene 71 50 142 & ND 60 50 120
d8-Naphthalene 61 67 64
d10-Acenaphthene 65 75 72
d10-Phenanthrene 74 82 80
d12-Benzo[a]pyrene 64 77 74
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE Il

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 1749 g 17.46 g 206 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 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 25 29 30
C3-Naphthalenes 28 29 35 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 55 1.8 4 3.9
C1-Fluorenes 9.4 9.6 21 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 25 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 51 14 14
C3-Fluoranthenes/pyrenes 12 12 0 9.3 9
Benzo[alanthracene 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 45
C4-Chrysenes 3.2 3 6.4 3.6 3.1
Benzo[b]fluoranthene 7.2 7.1 1.4 6.5 6.3
Benzol[k]fluoranthene 0.6 J 0.85 34 0.47 J 0.48J
Benzo[e]pyrene 8.7 8.8 11 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 13 14
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 Il

Data Package: 4079

Data Table: DUP - Surrogate Corrected

02-SAG-01-PHC-S

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

Sample Type N DUP

Matrix SEDIMENT SEDIMENT

Sample Size 1541 g 152 ¢g

Weight Basis DRY DRY
Associated Blank DY-S-69PB DY-S-69PB

Field Date 08/14/02 08/14/02

Extract Date 10/17/02 10/17/02

Analysis Date 10/30/02 10/30/02

Date Received 08/23/02 08/23/02

Percent Solids 50.4 50.4

Dilution Factor 1 1

Percent Lipids NA NA

Min Reporting Limit 0.81 0.82

Units RPD Q ug/Kg ug/Kg RPD Q
Polynuclear Aromatic Hydro

Naphthalene 2.7 6.9 7.4 7
C1-Naphthalenes 6.1 17 15 12
C2-Naphthalenes 3.4 85 34 2.9
C3-Naphthalenes 0 41 38 7.6
C4-Naphthalenes 0 25 24 4.1
Acenaphthylene 4.2 0.084 J 0.097 J 14
Acenaphthene 0 0.81 0.78 J 3.8
Biphenyl 0 6.1 5.8 5
Fluorene 25 55 5.3 3.7
C1-Fluorenes 5.8 7.3 7.2 14
C2-Fluorenes 1 12 11 8.7
C3-Fluorenes 6.7 12 12 0
Anthracene B 0.83 0.81J 2.4
Phenanthrene 0 26 25 3.9
C1-Phenanthrenes/anthracenes 0 47 45 4.3
C2-Phenanthrenes/anthracenes 0 44 44 0
C3-Phenanthrenes/anthracenes 5.7 29 29 0
C4-Phenanthrenes/anthracenes 0 14 13 7.4
Dibenzothiophene 3.4 4.1 4.1 0
C1-Dibenzothiophenes 1.6 21 19 10
C2-Dibenzothiophenes 6.1 25 25 0
C3-Dibenzothiophenes 6.3 16 18 12
Fluoranthene 24 6.9 6.8 14
Pyrene 1.6 8.6 8.6 0
C1-Fluoranthenes/pyrenes 0 23 23 0
C2-Fluoranthenes/pyrenes 0 20 20 0
C3-Fluoranthenes/pyrenes 3.3 15 14 6.9
Benzo[a]anthracene 0 2.3 2.6 12
Chrysene 0 13 13 0
C1-Chrysenes 8.7 16 17 6.1
C2-Chrysenes 1 20 15 28
C3-Chrysenes 2.2 9.5 10 5.1
C4-Chrysenes 15 6 7 15
Benzo[b]fluoranthene 3.1 9.5 9.4 1
Benzol[k]fluoranthene 21 0.96 0.93 3.2
Benzo[e]pyrene 25 8.8 9.1 3.4
Benzo[a]pyrene 6.1 4.4 3.9 12
Perylene 0 100 97 3
Indeno[1,2,3,-c,d]pyrene 7.4 25 2.4 4.1
Dibenzo[a,h]anthracene 10 11 1 9.5
Benzo[g,h,i]perylene 7.1 6 5.9 1.7
d8-Naphthalene 44 51
d10-Acenaphthene 66 81
d10-Phenanthrene 78 93
d12-Benzo[a]pyrene 74 90
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHAS
Data Package: 4079

Ell

Data Table: SRM - Surrogate Corrected

Standard Reference

Standard Reference

Standard Reference

Field ID Material - 1944 Material - 1944 Material - 1944
Sample Type SRM SRM SRM
Matrix SEDIMENT SEDIMENT SEDIMENT
Sample Size 1.01¢g 101 ¢ 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 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
Benzol[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 T %D

Polynuclear Aromatic Hydro

Naphthalene 1650 -57.9
C1-Naphthalenes

C2-Naphthalenes

C3-Naphthalenes

C4-Naphthalenes

Acenaphthylene

Acenaphthene

Biphenyl

Fluorene

C1-Fluorenes

C2-Fluorenes

C3-Fluorenes

Anthracene 1770 -22.6
Phenanthrene 5270 -15.9
C1-Phenanthrenes/anthracenes
C2-Phenanthrenes/anthracenes
C3-Phenanthrenes/anthracenes
C4-Phenanthrenes/anthracenes
Dibenzothiophene

C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes

Fluoranthene 8920 -11
Pyrene 9700 -16.3
C1-Fluoranthenes/pyrenes
C2-Fluoranthenes/pyrenes
C3-Fluoranthenes/pyrenes
Benzo[a]anthracene 4720 -8.47
Chrysene 5900 -15.1
C1-Chrysenes

C2-Chrysenes

C3-Chrysenes

C4-Chrysenes

Benzo[b]fluoranthene 5060 -12.4
Benzol[k]fluoranthene 2300 -27
Benzo[e]pyrene 3280 -4.27
Benzo[a]pyrene 4300 -12.8
Perylene 1170 -10.2
Indeno[1,2,3,-c,d]pyrene 2780 -3.24
Dibenzo[a,h]anthracene 759 3.56
Benzo[g,h,i]perylene 2840 -9.15

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

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

Instrument Reference Instrument Reference
Field ID Standard 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 % 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
Benzol[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

Instrument Reference Instrument Reference
Field ID Standard 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 11/05/02 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 Hydro
Naphthalene 7050 6890 2.32 6700 6890 -2.61
C1-Naphthalenes ND ND
C2-Naphthalenes ND ND
C3-Naphthalenes ND ND
C4-Naphthalenes ND ND
Acenaphthylene 6520 6960 -6.32 6400 6960 -7.33
Acenaphthene 6570 7280 -9.75 6400 7280 -12.1
Biphenyl 7160 7000 2.28 6900 7000 -1.43
Fluorene 6370 7270 -124 6200 7270 -147
C1-Fluorenes ND ND
C2-Fluorenes ND ND
C3-Fluorenes ND ND
Anthracene 7140 7820 -8.7 7000 7820 -11
Phenanthrene 6820 7010 -2.71 6800 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 6030 5910 2.03 6000 5910 1.35
Pyrene 5860 5890 -0.509 5800 5890 -0.679
C1-Fluoranthenes/pyrenes ND ND
C2-Fluoranthenes/pyrenes ND ND
C3-Fluoranthenes/pyrenes ND ND
Benzo[a]anthracene 3400 3590 -5.29 3400 3590 -5.29
Chrysene 7140 7030 1.56 7000 7030 0.142
C1-Chrysenes ND ND
C2-Chrysenes ND ND
C3-Chrysenes ND ND
C4-Chrysenes ND ND
Benzo[b]fluoranthene 5540 5250 5.52 5600 5250 5.9
Benzol[k]fluoranthene 5760 5570 341 5400 5570 -1.97
Benzo[e]pyrene 5930 5620 5.52 5700 5620 1.78
Benzo[a]pyrene 6760 6790 -0.442 6700 6790 -1.18
Perylene 7230 7120 1.54 6900 7120 -2.53
Indeno[1,2,3,-c,d]pyrene 6350 6290 0.954 6200 6290 -0.795
Dibenzo[a,h]anthracene 5570 5180 7.53 5500 5180 6.56
Benzolg,h,i]perylene 5440 5290 2.84 5200 5290 -0.945
d8-Naphthalene 94 97
d10-Acenaphthene 94 97
d10-Phenanthrene 94 97
d12-Benzo[a]pyrene 87 94
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE Il

Data Package: 4079

Data Table: ORS - Surrogate Corrected

Oil Reference

Oil Reference

Field ID Standard Standard

Sample Type ORS ORS

Matrix OIL OIL

Sample Size 5.1 mg 5.1 mg

Weight Basis OolL oIlL

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 7.94 232 214 841
Fluorene 106 95.2 11.3 102 952 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 256 222 153 254 222 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 13.4 149 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 515 49.2 4.67 51.5 492  4.67
C1-Chrysenes 80.3 815 -1.47 78 815 -4.29
C2-Chrysenes 92.1 102 -9.7 100 102 -1.96
C3-Chrysenes 79.6 79.6 0 65.7 79.6 -175
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
Benzol[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 1.13J 1.24 ]
Benzol[g,h,i]perylene 31J 3.18 -5.66 3.04J 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

Oil Reference Oil Reference
Field ID Standard Standard
Sample Type ORS ORS
Matrix OIL OIL
Sample Size 5.1 mg 5.1 mg
Weight Basis OolL OlL
Associated Blank NA NA
Field Date 04/23/02 04/23/02
Extract Date 04/23/02 04/23/02
Analysis Date 11/05/02 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 Hydro
Naphthalene 825 710 16.2 760 710 7.8
C1-Naphthalenes 1560 1600 -2.5 1400 1600 -9.38
C2-Naphthalenes 2090 2300 -9.13 2000 2300 -10.9
C3-Naphthalenes 1560 1960 -20.4 1700 1960 -13.8
C4-Naphthalenes 897 1180 -24 950 1180 -19.5
Acenaphthylene ND ND
Acenaphthene ND ND
Biphenyl 230 214 748 220 214 4.2
Fluorene 101 95.2 6.09 100 95.2 7.14
C1-Fluorenes 251 239 5.02 240 239 0.837
C2-Fluorenes 346 356 -2.81 340 356 -3.93
C3-Fluorenes 349 396 -11.9 330 396 -16.2
Anthracene ND ND
Phenanthrene 280 260 7.69 280 260 6.54
C1-Phenanthrenes/anthracenes 550 612 -10.1 600 612 -1.14
C2-Phenanthrenes/anthracenes 606 752 -19.4 690 752 -8.64
C3-Phenanthrenes/anthracenes 444 534 -16.8 510 534 -4.31
C4-Phenanthrenes/anthracenes 275 308 -10.7 290 308 -4.54
Dibenzothiophene 253 222 14 250 222 131
C1-Dibenzothiophenes 488 484 0.826 490 484 2.27
C2-Dibenzothiophenes 625 658 -5.02 690 658 5.32
C3-Dibenzothiophenes 514 574 -10.4 560 574 -2.26
Fluoranthene ND ND
Pyrene 14.1 13.4 5.22 17 134 28.4
C1-Fluoranthenes/pyrenes 78.9 83.9 -5.96 88 83.9 4.77
C2-Fluoranthenes/pyrenes 143 142 0.704 150 142 5.63
C3-Fluoranthenes/pyrenes 144 158 -8.86 170 158 6.96
Benzo[a]anthracene ND ND
Chrysene 52.8 492 732 54 49.2 10.6
C1-Chrysenes 81.6 81.5 0.123 90 815 10.2
C2-Chrysenes 89.8 102 -12 110 102 3.92
C3-Chrysenes 77.4 79.6 -2.76 100 79.6 256
C4-Chrysenes 57 64 -10.9 72 64 122
Benzo[b]fluoranthene 7.58 7.62 -0.525 7 7.62 -7.87
Benzol[k]fluoranthene ND ND
Benzo[e]pyrene 121 124 -2.42 12 124 -1.61
Benzo[a]pyrene ND ND
Perylene ND ND
Indeno[1,2,3,-c,d]pyrene ND ND
Dibenzo[a,h]anthracene 121 15
Benzo[g,h,i]perylene 297 3.18 -8.8 347 3.18 5.66
d8-Naphthalene 92 89
d10-Acenaphthene 96 95
d10-Phenanthrene 97 96
d12-Benzo[a]pyrene 104 106
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE Il
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 Il
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 10/21/02
Extract Date 10/21/02
Analysis Date 11/02/02
Date Received 10/21/02
Percent Solids 100
Dilution Factor 1
Percent Lipids NA
Min Reporting Limit 1.2
Units ug/Kg

Sterane-Triterpane Biomarke

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 53
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ICF Consulting

Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE I

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
Sterane-Triterpane Biomarkers

T4-C23Diterpane 0.066 J 0.072 J 8.7
S4-Diacholestane 0.12J 0.1 18
S5-Diacholestane 0.14J 0.14J 0
T9-C29Tricyclictriterpane ND ND
T10-C29Tricyclictriterpane ND ND
T11-Trisnorhopane(TS) 0.072J 0.087 J 19
T12-Trisnorhopane(TM) 0.16 J 0.15J 6.4
S24-Methylcholestane 0.1 0.078 J 25
S25-Ethylcholestane ND ND
S28-Ethylcholestane 0.34 7 0.32J 6.1
T15-Norhopane 0.33J 0.33J 0
T18-Oleanane ND ND

T19-Hopane 0.39J 0.38 J 2.6
T21-Homohopane 0.15J 0.14J 6.9
T22-Homohopane 021 0.22 ) 9.5
5B(H)-Cholane 65 71
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ICF Consulting

Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE I

Data Package: 1004084

Data Table: ORS - Surrogate Corrected

QOil Reference

Field ID Standard

Sample Type ORS

Matrix OlIL

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 39.8 171
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

SLR.MMS-AN-I1.72105-00.8/24/2005
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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

Reference Material

Field ID 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

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

00-N13-01-PHC-T-

00-N13-01-PHC-T-AN

Field ID AN DUP

Lab ID 20A3483F1 20A3483DUPF1

Sample Type N DUP

Matrix TISSUE TISSUE

Sample Size 9.86 g 1012 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
Sterane-Triterpane Biomarkers - Wet

T4-C23Diterpane 0.23J 0.22J 4.4
S4-Diacholestane 0.21J 0.24 J 13
S5-Diacholestane 0.15J 0.15J 0
T9-C29Tricyclictriterpane 0.07 J 0.042 J 50
T10-C29Tricyclictriterpane 0.047 J 0.047 J 0
T11-Trisnorhopane(TS) 0.22J 0.22J 0
T12-Trisnorhopane(TM) 0.18J 0.16 J 12
S24-Methylcholestane 0.13J 0.14J 7.4
S25-Ethylcholestane 0.13J 0.096 J 30
S28-Ethylcholestane 0.46 J 0.48 J 4.2
T15-Norhopane 0.61J 0.6 J 1.6
T18-Oleanane 0.54J 0.57 J 54
T19-Hopane 0.59 J 0.64 J 8.1
T21-Homohopane 0.26 J 0.32J 21
T22-Homohopane 0.31J 0.31J 3.3
5B(H)-Cholane 70 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 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

ND - Not Detected

Page 1 of 1



ICF Consulting
Environmental Chemistry and Forensics

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

Oil Reference

Oil Reference

Oil Reference

Field ID Standard Standard 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 ug/mg T %D Q ug/mg T %D
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 42 2.86 43 42 238 4.32 42 286
n-Undecane 4.18 43 -2.79 4.33 4.3 0.698 4.18 43 -2.79
n-Dodecane 4.09 4 225 4.25 4 6.25 4.14 4 35
n-Tridecane 3.79 4 525 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 42 10.2 4.35 4.2 3.57
Isoprenoid RRT 1470 1.52 14 857 1.48 14 571 1.46 14 428
n-Pentadecane 3.44 3.7 -7.03 3.6 3.7 27 3.61 3.7 -243
n-Hexadecane 3.44 3.2 7.5 3.43 32 719 3.35 3.2 4.69
Isoprenoid RRT 1650 1.57 1.5 4.67 1.76 15 173 1.47 1.5 -2
n-Heptadecane 2.84 32 -11.2 2.88 32 -10 2.76 3.2 -138
Pristane 2.01 22 -8.64 2.08 2.2 -5.45 2.03 22 -7.73
n-Octadecane 2.45 29 -155 2.42 29 -16.6 2.47 29 -148
Phytane 1.41 1.6 -11.9 1.46 1.6 -8.75 1.43 1.6 -10.6
n-Nonadecane 2.25 26 -135 2.56 2.6 -1.54 2.37 26 -885
n-Eicosane 2.37 27 -12.2 2.4 27 -11.1 2.42 27 -10.4
n-Heneicosane 2.28 2.4 -5 2.28 2.4 -5 2.36 24 -1.67
n-Docosane 2.28 2.2 3.64 2.28 22 3.64 2.33 2.2 591
n-Tricosane 2.06 2 3 2.06 2 3 2.07 2 35
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 0.59 058 1.72 0.748 0.58 29 0.591 0.58 19
n-Dotriacontane 0.418 0.44 -5 0.431 0.44 -2.04 0.422 0.44 -4.09
n-Tritriacontane 0.389 04 -2.75 0.35 04 -125 0.35 04 -125
n-Tetratriacontane 0.379 0.35 8.28 0.352 0.35 0.571 0.34 0.35 -2.86
n-Pentatriacontane 0.428 035 223 0.421 0.35 20.3 0.418 035 194
n-Hexatriacontane 0.245 0.23 6.52 0.302 0.23 313 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 0.185J 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

SLR.MMS-AN-11.72105-00.8/24/2005
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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

Oil Reference

Oil Reference

Oil Reference

Field ID Standard Standard Standard

Lab ID BU820ORS-1 BU820ORS-2 BU820ORS-3

Sample Type ORS ORS ORS

Matrix OolL OolL OolL

Sample Size 5.04 mg 5.04 mg 5.04 mg

Weight Basis OolL OolL OolL

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 ug/mg T %D ug/mg T %D Q
SHC/TPH - Wet

n-Octane 4.57 47 -2.8 4.92 4.7 4.68 4.98 4.7 5.96
n-Nonane 5.24 4.8 9.17 4.85 48 1.04 4.91 4.8 2.29
n-Decane 4.14 42 -14 4.18 4.2 -0.48 3.83 42 -88
n-Undecane 4.17 43 -3 3.87 4.3 -10 3.83 43 -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 -135 3.47 4 -13
Isoprenoid RRT 1380 1.27 1 27 1.04 1 4 0.979 1 -21
n-Tetradecane 4.51 4.2 7.38 4.32 42 286 4.22 4.2 0.48
Isoprenoid RRT 1470 1.4 1.4 0 1.2 1.4 -143 1.21 1.4 -14
n-Pentadecane 3.53 3.7 -46 3.37 3.7 -8.92 34 3.7 -81
n-Hexadecane 3.18 3.2 -0.6 3.03 3.2 -531 2.92 3.2 -88
Isoprenoid RRT 1650 1.62 1.5 8 1.72 15 147 1.49 15 -0.7
n-Heptadecane 8 32 -6.3 3.01 32 -594 3.01 32 -59
Pristane 1.89 22 -14 214 22 -273 2.04 22 -73
n-Octadecane 2.33 29 -20 2.68 29 -7.59 2.59 29 -11
Phytane 1.27 1.6 -21 1.4 1.6 -125 1.28 1.6 -20
n-Nonadecane 2.3 26 -12 2.76 26 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 -52
n-Heneicosane 2.25 24 -6.3 241 2.4 0.417 2.33 24 -29
n-Docosane 2.08 22 -55 2.16 22 -1.82 2.12 2.2 -36
n-Tricosane 2.06 2 3 2.07 2 8I5) 1.99 2 -05
n-Tetracosane 1.82 2 9 1.75 2 -125 1.76 2 -12
n-Pentacosane 1.64 1.7 -35 1.64 1.7 -353 1.6 1.7 -59
n-Hexacosane 1.43 15 -47 1.43 15 -4.67 1.44 15 -4
n-Heptacosane 1.16 12 -33 11 1.2 -8.33 1.11 12 -75
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 0.58 229 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 04 -53 0.38 0.4 -5 0.385 04 -38
n-Tetratriacontane 0.338 0.35 -34 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 0.23 187 0.276 0.23 20
n-Heptatriacontane 0.247 0.23 7.39 0.21 0.23 -87 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

ND - Not Detected
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ICF Consulting
Environmental Chemistry and Forensics

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

02-4A-02-PHC-T-AN

Field ID 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
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 0.0071J 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 0.012J 0.011J 8.7
n-Docosane 0.015J 0.019J 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

SLR.MMS-AN-I1.72105-00.8/24/2005
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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

00-N13-01-PHC-T-

00-N13-01-PHC-T-AN

Field ID AN DUP

Lab ID 20A3483 20A3483DUP

Sample Type N DUP

Matrix TISSUE TISSUE

Sample Size 9.86 g 1012 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 0.01J 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
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE I
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 9 10 g 109
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 25 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 25 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 25 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 25 92 ND
n-Heneicosane ND 0.0045 J ND
n-Docosane ND 0.011J 0.0043 J
n-Tricosane 0.014 J 0.028 JB 0.013J
n-Tetracosane 0.022 J 0.051 B 0.02 J
n-Pentacosane 0.037 J 2.4 25 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 25 94 0.037 J
n-Hentriacontane 0.037 J 0.088 B 0.033 J
n-Dotriacontane 0.021J 0.066 B 0.02J
n-Tritriacontane 0.014 J 0.037 JB 0.011J
n-Tetratriacontane 0.0071 J 2.3 25 92 0.0057 J
n-Pentatriacontane ND 0.014 J 0.0028 J
n-Hexatriacontane ND 2.2 25 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 18 0.83J
TPH 1.2J 18 0.83J
%ortho-terphenyl NA NA NA
%5A-androstane 53 72 54
%d50-tetracosane 65 85 70

SLR.MMS-AN-11.72105-00.8/24/2005 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 15¢g 159

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
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 0.015J

Isoprenoid RRT 1470 ND ND
n-Pentadecane ND 6.5 16.7 39
n-Hexadecane 0.013J 0.011 JB

Isoprenoid RRT 1650 ND ND
n-Heptadecane 0.01J 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 0.02J 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 0.15J 14 16.7 83
n-Hexacosane 0.19J 0.54 B
n-Heptacosane 0.25J 0.69 B
n-Octacosane 0.23J 0.66 B
n-Nonacosane 0.23J 0.68 B
n-Triacontane 0.17J 14 16.7 83
n-Hentriacontane 0.15J 0.44 B
n-Dotriacontane 0.09J 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 0.019J
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
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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

Oil Reference

Field ID Standard

Lab ID BY320RS

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
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
Cl1-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 13.4 134
Ci1-Fluoranthenes/pyrenes 83 839 -11
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 84.2 815 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 147 J
Benzolg,h,i]perylene 29477 3.18 -7.6
d8-Naphthalene 97

d10-Acenaphthene 97

d10-Phenanthrene 95

d12-Benzo[a]pyrene 99

ND - Not Detected
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE I
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 191 99 100 89
C1-Naphthalenes 0.48 J 0.81 JB
C2-Naphthalenes 0411 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 0.41 JB

Fluorene 0.21J 100 100 99
C1-Fluorenes ND ND
C2-Fluorenes ND ND
C3-Fluorenes ND ND
Anthracene 0.04J 75 100 75
Phenanthrene 1173 99 100 94
C1-Phenanthrenes/anthracenes 0.23J 0.52 JB
C2-Phenanthrenes/anthracenes ND ND
C3-Phenanthrenes/anthracenes ND ND
C4-Phenanthrenes/anthracenes ND ND
Dibenzothiophene ND ND
Cl-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
Cl-Fluoranthenes/pyrenes ND 0.22 ]
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
Indenol[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
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE I
Data Package: 1004084
Data Table: BS-BSD - Surrogata §egdected

Field ID Blank
Sample Type PB
Matrix TISSUE
Sample Size 10 g
Weight Basis WET
Associated Blank NA
Field Date 10/21/02
Extract Date 10/21/01
Analysis Date 11/09/02
Date Received 10/21/02
Percent Solids 100
Dilution Factor 1
Percent Lipids NA
Min Reporting Limit 6.2
Units ug/Kg

Polynuclear Aromatic Hydr

Naphthalene 1.4
C1-Naphthalenes 0.431J
C2-Naphthalenes 0.47 J
C3-Naphthalenes ND
C4-Naphthalenes ND
Acenaphthylene ND
Acenaphthene 0.086 J
Biphenyl 0.42 ]
Fluorene 0.25J
C1-Fluorenes ND
C2-Fluorenes ND
C3-Fluorenes ND
Anthracene 0.062 J
Phenanthrene 14
C1-Phenanthrenes/anthracenes 0.44 J
C2-Phenanthrenes/anthracenes ND
C3-Phenanthrenes/anthracenes ND
C4-Phenanthrenes/anthracenes ND
Dibenzothiophene ND
C1-Dibenzothiophenes ND
C2-Dibenzothiophenes ND
C3-Dibenzothiophenes ND
Fluoranthene 0.21J
Pyrene 0.13J
Cl-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 40
d10-Acenaphthene 51
d10-Phenanthrene 56

d12-BenzQ[AlRIRNAN-11.72105-00.8/24/2005 21
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ICF Consulting

Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE Il

Data Package: 1004084

Data Table: DUP - Surrogate Corrected

02-4A-02-PHC-T-AN

Field ID 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 15B 16 B 6.4
C1-Naphthalenes 1JB 1JB 0
C2-Naphthalenes 3.6 19B 62 &
C3-Naphthalenes 17 0.96 J 4.1
C4-Naphthalenes ND ND
Acenaphthylene 0.028 J 0.021J 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 0.24J 0.06 JB 120 &
Phenanthrene 16B 15B 6.4
C1-Phenanthrenes/anthracenes 1.1JB 1.1JB 0
C2-Phenanthrenes/anthracenes 13 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
Cl-Dibenzothiophenes 0.25J 0.27J 7.7
C2-Dibenzothiophenes 0.57J 0.57J 0
C3-Dibenzothiophenes 0411 0.48 J 16
Fluoranthene 0.34 JB 0.35JB 29
Pyrene 0.26 JB 0.25JB 3.9
Cl-Fluoranthenes/pyrenes 0.29J 0.32J 9.8
C2-Fluoranthenes/pyrenes ND ND
C3-Fluoranthenes/pyrenes ND ND
Benzo[a]anthracene ND ND
Chrysene 0.24 ] 0.21J 13
C1-Chrysenes 0.35J 0.37J 5.6
C2-Chrysenes ND ND
C3-Chrysenes ND ND
C4-Chrysenes ND ND
Benzo[b]fluoranthene 0.19J 0.23J 19
Benzo[k]fluoranthene 0.05J 0.057 J 13
Benzo[e]pyrene ND ND
Benzo[a]pyrene ND ND
Perylene 0.96 J 0.98 J 2.1
Indenol[1,2,3,-c,d]pyrene 0.037J 0.037J 0
Dibenzo[a,h]anthracene ND ND
Benzo[g,h,i]perylene 0.12J 0.11J 8.7
d8-Naphthalene 52 56
d10-Acenaphthene 60 65
d10-Phenanthrene 72 75

64

d12-BenzQ[AlRIRNAN-11.72105-00.8/24/2005

Page 3 of 6 67

Organics Tissue - PAH - Lab QC - 2002.XLS: DUP



ICF Consulting

Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE Il

Data Package: 1004084

Data Table: SRM - Surrogatst@agact®eference

Field ID Material - 2978
Sample Type SRM
Matrix TISSUE
Sample Size 236 ¢
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 &
Cl-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 7 343
Perylene 5.58 409 364 &
Indenol[1,2,3,-c,d]pyrene 9.76 122 -20
Dibenzo[a,h]anthracene 24210 3.5 -30.8
Benzo[g,h,i]perylene 24.5 19.7 244
d8-Naphthalene 39
d10-Acenaphthene 412 &
d10-Phenanthrene 50

40

d12-BenzQ[AlRIRNAN-11.72105-00.8/24/2005
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE I
Data Package: 1004084

Data Table: IRM - SurrogatestorniasiietReference Instrument Reference
Field ID Standard 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
Cl-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
Indenol[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
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE I
Data Package: 1004084

Data Table: ORS - Surrogate CorreiitaReference Oil Reference
Field ID Standard 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 95.2 252 102 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 254 222 144 251 222 131
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 15 134 119 17.2 134 284
Cl-Fluoranthenes/pyrenes 79.9 83.9 -4.77 87.9 839 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 83 815 1.84 89.8 81.5 10.2
C2-Chrysenes 107 102 49 106 102 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 12.2 124 -1.61
Benzo[a]pyrene ND ND

Perylene ND ND
Indenol[1,2,3,-c,d]pyrene ND ND
Dibenzo[a,h]anthracene 1.27 J 149

Benzo[g,h,i]perylene 32117 3.18 0.943 3.36J 3.18 5.66
d8-Naphthalene 94 89

d10-Acenaphthene 98 95

d10-Phenanthrene 97 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 IRM

Instrument
Field ID 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
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
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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

Standard
Field ID 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 11
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 251 B 253 -0.8
C1-Phenanthrenes/anthracenes 5.36
C2-Phenanthrenes/anthracenes 14.6
C3-Phenanthrenes/anthracenes 18
C4-Phenanthrenes/anthracenes 13.4
Dibenzothiophene 0.301J
C1-Dibenzothiophenes 1.66
C2-Dibenzothiophenes 9.85
C3-Dibenzothiophenes 12.4
Fluoranthene 211 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 23 -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 0.37J
Benzo[g,h,i]perylene 2.44 25 -24
d8-Naphthalene 53
d10-Acenaphthene 68
d10-Phenanthrene 77
d12-Benzo[a]pyrene 74

ND - Not Detected
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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

00-N13-01-PHC-T-AN

Field ID 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 12

Units ug/Kg ug/Kg RPD Q
Polynuclear Aromatic Hydrocarbons - Wet

Naphthalene 0.94 JB 099JB 5.2
C1-Naphthalenes 0.72 JB 0.85 JB 16
C2-Naphthalenes 3.7 3.6 2.7
C3-Naphthalenes 0.82J 0.94J 14
C4-Naphthalenes ND ND
Acenaphthylene ND ND
Acenaphthene 0.083 JB 0.1JB 18
Biphenyl 0.25 JB 0.25 JB 0
Fluorene 0.25 JB 0.27 JB 7.7
C1-Fluorenes 0.4 0.4 0
C2-Fluorenes ND ND
C3-Fluorenes ND ND
Anthracene 0.091 JB 0.077 JB 17
Phenanthrene 1.1JB 16B 37 &
C1-Phenanthrenes/anthracenes 0.64 JB 0.74 JB 14
C2-Phenanthrenes/anthracenes 0.77 JB 0.85JB 99
C3-Phenanthrenes/anthracenes 0.79 JB 0.82JB 3.7
C4-Phenanthrenes/anthracenes 0.89J 091J 2.2
Dibenzothiophene 0.099 JB 0.13 JB 27
C1-Dibenzothiophenes 0.2JB 021JB 4.9
C2-Dibenzothiophenes 0.39 JB 043JB 938
C3-Dibenzothiophenes 041 0.44 ] 9.5
Fluoranthene 0.28 JB 0.47 JB 51 &
Pyrene 0.28 JB 0.32 JB 13
C1-Fluoranthenes/pyrenes 0.32J 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 0.19J 0.21J 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
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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-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 12

Units ug/Kg ug/Kg T %R
Polynuclear Aromatic Hydrocarbons - Wet

Naphthalene 1.9 110 100 97
C1-Naphthalenes 051J 0.43 JB
C2-Naphthalenes 0.65J 0.48 JB
C3-Naphthalenes ND ND
C4-Naphthalenes ND ND
Acenaphthylene ND 92 100 92
Acenaphthene 0.1J 100 100 99
Biphenyl 0.26 J 0.21 JB

Fluorene 0.29J 130 100 128
C1-Fluorenes ND ND
C2-Fluorenes ND ND
C3-Fluorenes ND ND
Anthracene 0.07 J 94 100 94
Phenanthrene 1J 100 100 93
C1-Phenanthrenes/anthracenes 0.46 J 0.24 JB
C2-Phenanthrenes/anthracenes 041 0.25 JB
C3-Phenanthrenes/anthracenes 0.29J 0.11 JB
C4-Phenanthrenes/anthracenes ND ND
Dibenzothiophene 0.051J 0.47 J
C1-Dibenzothiophenes 0.068 J ND
C2-Dibenzothiophenes 0.17 J ND
C3-Dibenzothiophenes ND ND
Fluoranthene 0.31J 150 100 148
Pyrene 0.15J 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
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ICF Consulting
Environmental Chemistry and Forensics

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

Oil Reference

Field ID 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
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 -134
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 76.9 839 -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 11.6 124 -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 295 3.18 -7.23
d8-Naphthalene 91
d10-Acenaphthene 97
d10-Phenanthrene 98
d12-Benzo[a]pyrene 115

SLR.MMS-AN-11.72105-00.8/24/2005
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE Il

Data Package: 4104
Data Table: IRM - Surrogate Corrected

Instrument Reference

Field ID 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
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-11.72105-00.8/24/2005
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE I
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 ) 990 1000 97
C1-Naphthalenes 3.61J 5.8 JB
C2-Naphthalenes ND 541
C3-Naphthalenes ND ND
C4-Naphthalenes ND ND
Acenaphthylene ND 960 1000 96
Acenaphthene ND 960 1000 96
Biphenyl 27 32B

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 137 960 1000 95
Cl1-Phenanthrenes/anthracenes 221 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] 1100 1000 110
Pyrene 147 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 1.6J 1200 1000 120
d8-Naphthalene 64 66
d10-Acenaphthene 68 69
d10-Phenanthrene 77 76
d12-Benzo[a]pyrene 64 63

SLR.MMS-AN-11.72105-00.8/24/2005 Page 1 of 1 Organics SPMD - PAH - Lab QC - 2002.XLS: BS-BSD



ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE Il

Data Package: 4079

Data Table: ORS - Surrogate Corrected

Qil Reference

QOil Reference

QOil Reference

Field ID Standard Standard 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 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 -115 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 22.3 248 -10.1
T12-Trisnorhopane(TM) 24.2 31 -21.9 25.6 31 -17.4 26.2 31 -155
S24-Methylcholestane 25.9 26.2 -1.14 26.8 26.2 2.29 27.3 26.2 42
S25-Ethylcholestane 42.8 39.8 7.54 42 39.8 5.53 46.6 398 17.1
S28-Ethylcholestane 34.6 33.9 2.06 34.3 339 118 36.1 339 6.49
T15-Norhopane 79.8 83.8 -4.77 81 83.8 -3.34 81.7 838 -25
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 46.1 139 52.4 46.1 13.7
T22-Homohopane 33.8 35.2 -3.98 41.8 35.2 187 40.7 352 15.6
5B(H)-Cholane 119 117 112

SLR.MMS-AN-11.72105-00.8/24/2005
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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 NSC

Oil Reference

Oil Reference

Oil Reference

Oil Reference

Field ID Standard Standard Standard Standard

Lab ID BY320RS BX280RS BX280RS-1 BX280RS-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 -222
S24-Methylcholestane 26.7 262 191 24.8 26.2 -5.34 28.5 26.2 8.78 24.8 26.2 -5.34
S25-Ethylcholestane 43.6 39.8 955 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 34.9 339 295 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 46.1 117 46.7 46.1 1.3 51.5 46.1 117
T22-Homohopane 35 35.2 -0.568 38.3 35.2 881 33.2 35.2 -5.68 38.3 35.2 8.381
5B(H)-Cholane 110 111 111 111

ND - Not Detected
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE I

Data Package: 4079
Data Table: DUP - Surrogate Corrected

02-SAG-01-PHC-S

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 DUP

Sample Type N DUP N DUP N DUP

Matrix SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT

Sample Size 1749 ¢ 17.46 g 20.88 g 20.97 g 1541 ¢ 152 ¢
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 ug/Kg ug/Kg RPD ug/Kg ug/Kg RPD
Sterane-Triterpane Biomarkers

T4-C23Diterpane 0.77 0.8 3.8 0.89 091J 22 0.68 J 0.73J 7.1
S4-Diacholestane 11 1.1 0 1.4 1.3 7.4 15 15 0
S5-Diacholestane 0.67 J 0.65 J 3 0.67 0.81J 19 11 0.89 21
T9-C29Tricyclictriterpane 0.17 J 0.22J 26 0.26 J 0.26 J 0 0.33J 0.24 ] 32
T10-C29Tricyclictriterpane 0.16 J 0.16 J 0 0.25J 0.24J 4.1 0.26 J 0.26 J 0
T11-Trisnorhopane(TS) 11 1.1 0 1.2 1.2 0 14 1.4 0
T12-Trisnorhopane(TM) 35 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 25 4.1
S25-Ethylcholestane 0.62J 0.63J 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
SLR.MMS-AN-I1.72105-00.8/24/2005 Page 1 of 1 Organics Sediment - ST - Lab QC - 2002.XLS: DUP



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-COL-01-PHC-S 00-COL-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 2452 g 2452 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 0.62J 16 0.28 J 0.28 J 0 051 0.57 13
S4-Diacholestane 0.97 0.82 17 0.39J 0.38 J 2.6 041 0.44J 9.5
S5-Diacholestane 0.49J 051 2 0.26 J 0.24J 8 0.27 J 0.32J 17
T9-C29Tricyclictriterpane 0.48 J 0.18 J 91 & 0.17 J 0.075J 78 & 0.12J 0.13J 8
T10-C29Tricyclictriterpane 0.17 J 0.17 J 0 0.21J 0.078 J 922 & 0.11J 0.13J 17
T11-Trisnorhopane(TS) 0.91 0.82 10 0.38J 0.43J 12 0.43J 0.49J 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 0.54J 0573 54 0.31J 0.29J 6.7 0.46 J 041 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 34 8
T18-Oleanane 0.098 J 0.1J 2 ND ND ND ND
T19-Hopane 6.5 6.3 3.1 29 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 29 2.7 7.1 4.9 5.8 17
5B(H)-Cholane 77 75 83 77 93 94

ND - Not Detected



ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE I
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

SLR.MMS-AN-I1.72105-00.8/24/2005 Page 1 of 1 Organics Sediment - ST - 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 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 Il
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 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 1.2 125 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 9.6 0.35J 17
TPH 041J 9.6 035 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 I

Data Package: 4175

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 DZ-S-03PB NA
Field Date 10/28/02 10/28/02 10/30/02
Extract Date 10/28/02 10/28/02 10/30/02
Analysis Date 11/04/02 11/05/02 11/07/02
Date Received 10/28/02 10/28/02 10/30/02
Percent Solids 100 100 100
Dilution Factor 1 1 1
Percent Lipids NA NA NA
Min Reporting Limit 0.025 0.025 0.025
Units T %R mg/Kg mg/Kg T %R mg/Kg
SHC/TPH

n-Nonane ND ND ND
n-Decane 25 48 0.0017 J 1.2 25 48 0.0013 J
n-Undecane 0.0013 J 0.0014 JB 0.00083 J
n-Dodecane 0.0032 J 0.0041 JB 0.0019 J
n-Tridecane 0.0017 J 0.0016 JB 0.00092 J
Isoprenoid RRT 1380 ND ND ND
n-Tetradecane 0.0037 J 0.0086 JB 0.0028 J
Isoprenoid RRT 1470 ND 0.0018 J ND
n-Pentadecane 25 76 0.0011 J 1.7 25 68 0.00084 J
n-Hexadecane 0.0035 J 0.021J 0.0053 J
Isoprenoid RRT 1650 0.0012 J 0.0013 JB 0.001 J
n-Heptadecane 0.0018 J ND 0.0011 J
Pristane 25 92 ND 2 25 80 ND
n-Octadecane 0.0035 J 0.004 JB 0.0019 J
Phytane ND 0.0098 J ND
n-Nonadecane 0.0019 J 0.0024 JB 0.0012 J
n-Eicosane 25 96 0.0037 J 2.3 25 92 0.005 J
n-Heneicosane 0.0052 J 0.0025 JB 0.0081 J
n-Docosane 0.007 J 0.0038 JB 0.0079 J
n-Tricosane 0.012 J 0.0087 JB 0.012 J
n-Tetracosane 0.016 J 0.016 JB 0.015J
n-Pentacosane 25 96 0.023 J 2.3 25 91 0.02J
n-Hexacosane 0.026 0.03 B 0.023 J
n-Heptacosane 0.031 0.026 B 0.028
n-Octacosane 0.028 0.025 B 0.026
n-Nonacosane 0.027 0.027 B 0.025
n-Triacontane 25 92 0.021 J 2.3 25 91 0.019 J
n-Hentriacontane 0.018 J 0.017 JB 0.017 J
n-Dotriacontane 0.011J 0.02 JB 0.01J
n-Tritriacontane 0.0066 J 0.0075 JB 0.0062 J
n-Tetratriacontane 25 92 0.0034 J 2.2 25 88 0.0029 J
n-Pentatriacontane 0.0018 J 0.0064 JB 0.0016 J
n-Hexatriacontane 25 88 0.00081 J 2.1 25 84 ND
n-Heptatriacontane ND 0.0011 J ND
n-Octatriacontane ND 0.003 J ND
n-Tetracontane ND 0.0021 J ND
TPH (RES) 052 J 17 0.35J
TPH 052 17 035
%ortho-terphenyl NA NA NA
%5A-androstane 82 83 80
%d50-tetracosane 108 96 108
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ICF Consulting
Environmental Chemistry and Forensics

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

Field ID Blank Spike Procedural Blank Blank Spike

Sample Type BS PB BS

Matrix SEDIMENT SEDIMENT SEDIMENT

Sample Size 20 g 25¢g 25¢g

Weight Basis DRY DRY DRY

Associated Blank DZ-S-29PB NA DZ-S-65PB

Field Date 10/30/02 11/20/02 11/20/02

Extract Date 10/30/02 11/20/02 11/20/02

Analysis Date 11/07/02 11/26/02 11/26/02

Date Received 10/30/02 11/20/02 11/20/02

Percent Solids 100 100 100

Dilution Factor 1 1 1

Percent Lipids NA NA NA

Min Reporting Limit 0.025 0.02 0.02

Units mg/Kg T %R Q mg/Kg mg/Kg T %R Q
SHC/TPH

n-Nonane ND ND ND

n-Decane 0.98 25 39 0.0026 J 1.1 2 55
n-Undecane ND 0.0013 J 0.001 JB
n-Dodecane 0.0017 JB 0.0033 J 0.0023 JB
n-Tridecane 0.00089 JB 0.0014 J 0.0012 JB

Isoprenoid RRT 1380 ND ND ND
n-Tetradecane 0.0057 JB 0.0045 J 0.0068 JB

Isoprenoid RRT 1470 0.00093 J ND 0.0011J
n-Pentadecane 1.5 25 60 0.0012 J 1.6 2 80
n-Hexadecane 0.0026 JB 0.0068 J 0.018 JB

Isoprenoid RRT 1650 ND ND 0.00088 J
n-Heptadecane 0.0018 JB 0.0015 J ND

Pristane 2 25 80 ND 1.9 2 95
n-Octadecane 0.0029 JB 0.0026 J 0.0031 JB

Phytane 0.011 J ND 0.0098 J
n-Nonadecane 0.0018 JB 0.0012 J 0.0018 JB
n-Eicosane 2.2 25 88 0.0023 J 2 2 100
n-Heneicosane 0.0035 JB 0.0021 J 0.0064 JB
n-Docosane 0.0049 JB 0.0045 J 0.0068 JB
n-Tricosane 0.0087 JB 0.012 J 0.011 JB
n-Tetracosane 0.014 JB 0.019 J 0.02 B
n-Pentacosane 2.2 25 87 0.031 2 2 98
n-Hexacosane 0.022 JB 0.037 0.038 B
n-Heptacosane 0.016 JB 0.045 0.038 B
n-Octacosane 0.015 JB 0.042 0.037 B
n-Nonacosane 0.017 JB 0.039 0.039 B
n-Triacontane 2.2 25 87 0.031 2 2 98
n-Hentriacontane 0.01 JB 0.026 0.024 B
n-Dotriacontane 0.016 JB 0.016 J 0.023 B
n-Tritriacontane 0.005 JB 0.01J 0.0098 JB
n-Tetratriacontane 2.1 25 84 0.0054 J 1.9 2 95
n-Pentatriacontane 0.0059 JB 0.0026 J 0.0071 JB
n-Hexatriacontane 2 25 80 0.0012 J 1.8 2 90
n-Heptatriacontane 0.0012 J 0.0007 J 0.0017 JB
n-Octatriacontane 0.003 J ND 0.0033 J
n-Tetracontane 0.002 J ND 0.0024 J

TPH (RES) 15 1.3 15

TPH 15 1.3 15
%ortho-terphenyl NA NA NA
%5A-androstane 84 84 92
%d50-tetracosane 104 102 108
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ICF Consulting

Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE Il

Data Package: 4175
Data Table: DUP - Surrogate Corrected

02-L01-01-PHC-S

02-N10-01-PHC-S

02-N23-01-PHC-S

Field ID 02-L01-01-PHC-S DUP 02-N10-01-PHC-S DUP 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 2363¢g 2365¢ 17.49g 17.46 g 2069 20.65g 15329
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 mg/Kg mg/Kg RPD Q mg/Kg
SHC/TPH

n-Nonane ND ND 0.007 J 000623 12 0.0043 000413 438 0.0034 J
n-Decane 0.0023 3 0002) 14 0.016 0014J 13 0.0094 0011) 16 0.0098 J
n-Undecane 0.0019J 000223 15 0.0223 0019) 15 0,012 0014) 15 0,017
n-Dodecane 0.0051J 0.0036) 34 0.03 0025J 18 0,023 0022) 95 0.03J
n-Tridecane 0.005 0.0045) 10 0.038 0.034 11 0.029 0.03 34 0.047
Isoprenoid RRT 1380 0.002 3 000153 28 00123 0013 18 0.0084 ] 000861 2.4 0.014J
n-Tetradecane 0.0052 0.005J) 39 0.045 0.043 45 0.035 0.034 29 0.06
Isoprenoid RRT 1470 0.0038 J 0.0033) 14 0.029 00267 11 0023 0023 0 0.039
n-Pentadecane 0.0076 J 0.0069) 9.6 0.062 0.059 5 0.049 0.048 21 0.13
n-Hexadecane 0.01J 0.0098 J 2 0.059 B 0.055 B 7 0.047 0.047 0 0.1
Isoprenoid RRT 1650 0.0038 J 000273 34 0.028 0025J 11 0.023] 00213 91 0.0293
n-Heptadecane 0.015J 0014 69 0.096 0.091 53 0.068 0.065 45 0.22
Pristane 0.0086 J 000783 98 0.069 0.064 75 0.056 0.056 0 0.081
n-Octadecane 0012 0011 87 0.068 0.063 76 0.051 0.053 38 0.086
Phytane 0.0055 J 0004 32 0.028 00263 7.4 0.028 0.026 7.4 0,027
n-Nonadecane 0.015J 0013) 14 0.11 0.11 [ 0.083 0.081 2.4 0.16
n-Eicosane 0.016 0014 13 0.1 0.096 a1 0.081 0.076 6.4 0.14
n-Heneicosane 0.022 0023 95 0.19 0.18 5.4 0.14 0.15 6.9 0.29
n-Docosane 0.019J 0018 54 0.15 0.14 6.9 0.11 0.12 8.7 0.22
n-Tricosane 0.039 0.039 [ 0.39 037 53 0.25 0.26 39 058
n-Tetracosane 0.022 0023 95 0.14 0.14 0 011 0.11 0 0.19
n-Pentacosane 0.046 0.047 22 0.39 038 26 0.29 0.29 0 0.67
n-Hexacosane 0.024 B 0022B 87 0.11 013 17 0.094 B 0096B 21 0.15
n-Heptacosane 0.066 0.067 15 053 053 [} 0.44 0.44 0 0.96
n-Octacosane 00228 00238 95 0.091 011 19 0.084 B 0086B 24 0128
n-Nonacosane 0.054 0.057 5.4 0.41 0.41 0 0.42 0.41 24 07
n-Triacontane 0.015 JB 0012J8 22 0.28 031 10 0.05B 0054B 7.7 024
n-Hentriacontane 0.045 0.041 93 035 035 0 036 035 238 059
n-Dotriacontane 0.011 J8 0009738 12 0.0273 0.036 28 0.03B 0031B 33 0.045 B
n-Tritriacontane 0.016 JB 0012J8 28 0.1 0.1 0 0.11 0.11 0 0.8
n-Tetratriacontane 0.0051 JB 0003JB 52 & 00123 0014 15 0.011 J8 001238 87 0.0183
n-Pentatriacontane 0.0053 JB 0003JB 55 & 0023 0.02J 0 0.021J 0.021J 0 0.051
n-Hexatriacontane 0.0031 JB ND 0.005 000483 4.1 0.0048 J 00049J 21 0.008J
n-Heptatriacontane 0.0026 J ND 0.0049 ) 000473 42 0.0056 J 0.0056 J 0 0.0086 J
n-Octatriacontane 0.0024 3 ND 0.0035 ) 0.0035 [ 0.0042 0004) 49 0.0068 J
n-Tetracontane ND ND 0.0027 0.0023) 16 0.0026 J 0.0020) 11 0.0046 J
TPH (RES) 1B 0968 41 6.1 5.9 33 5.1 4.9 4 95
TPH 29 a7 a7 & 11 9.8 12 26 8.9 76 18
9%ortho-terphenyl NA NA NA NA NA NA NA
9%5A-androstane 76 79 93 % 95 9 97
%d50-tetracosane 79 81 % %9 105 106 103
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ICF Consulting
Environmental Chemistry and Forensics

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

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

Field ID DUP 02-L09-01-PHC-S DUP

sample Type DUP N DUP

Matrix SEDIMENT SEDIMENT SEDIMENT

sample Size 1533¢g 2363¢g 2363¢g
Weight Basis DRY DRY DRY
Associated Blank DZ-S-29PB DZ-S-65PB DZ-S-65PB

Field Date 08/14/02 07/30/02 07/30/02

Extract Date 10/30/02 11/20/02 11/20/02
Analysis Date 11/07/02 11/26/02 11/27/02

Date Received 08/23/02 08/15/02 08/15/02

Percent Solids 50.4 78.7 78.7

Dilution Factor 1 1 1

Percent Lipids NA NA NA

Min Reporting Limit 0.033 0.021 0.021

Units mg/Kg RPD Q mg/Kg mg/Kg RPD Q
SHC/TPH

n-Nonane 0.0035) 2.9 0.0012 000143 15
n-Decane 0.0083) 16 0.0036 JB 0.0036J8 0
n-Undecane 0.017J 0 0.0032 JB 0003838 17
n-Dodecane 0029) 34 0.0049 JB 0.0062J8 23
n-Tridecane 0.046 22 0.006 JB 0.0069JB 14
Isoprenoid RRT 1380 0.014 3 0 0.0022 3 0.0024) 87
n-Tetradecane 0.059 17 0.0086 JB 0.0091JB 5.6
Isoprenoid RRT 1470 0.039 [ 0.0056 J 000573 18
n-Pentadecane 0.13 0 0011 0011 0
n-Hexadecane 0.083 18 0.032B 0023B 33
Isoprenoid RRT 1650 003) 34 0.0065 J 0.0068) 45
n-Heptadecane 021 46 0.016 0.016 0
Pristane 0.086 6 0.014J 0012) 15
n-Octadecane 0.083 36 0.013J 0.013J [
Phytane 0026 38 0.0055 J 0005) 95
n-Nonadecane 0.16 0 0.019J 002) 51
n-Eicosane 0.14 0 0.03 0.042 33
n-Heneicosane 0.29 0 0.03 0.053 55 &
n-Docosane 021 46 0.026 0.042 a7 &
n-Tricosane 061 5 0.055 B 0.064 15
n-Tetracosane 021 10 00328 0044B 32
n-Pentacosane 0.87 26 00728 0085B 16
n-Hexacosane 0.19 24 0.044 B 0058B 27
n-Heptacosane 12 22 01B 012B 18
n-Octacosane 0.15 22 0.048 B 0064B 28
n-Nonacosane 078 11 0.083B 01B 18
n-Triacontane 025 a1 0.055 B 0066B 18
n-Hentriacontane 0.63 6.6 0.066 B 0076 B 14
n-Dotriacontane 0.053 16 0.017 JB 0026B 42 &
n-Tritriacontane 0.19 5.4 0.019 JB 0024B 23
n-Tetratriacontane 0019 54 0.0054 JB 0.007JB 26
n-Pentatriacontane 0.053 38 0.0047 JB 0.0055JB 16
n-Hexatriacontane 000863 7.2 0.0018 JB 0001838 0
n-Heptatriacontane 0.0086 J 0 0.0013 JB 0001238 8
n-Octatriacontane 000613 11 ND ND
n-Tetracontane 0005) 83 ND ND

TPH (RES) 10 5.1 158 16B 64
TPH 18 0 2B 2B [
9%ortho-terphenyl NA NA NA
9%5A-androstane 100 75 71
%d50-tetracosane 109 80 76
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE Il
Data Package: 4175
Data Table: ORS - Surrogate Corrected

Oil Reference Oil Reference Oil Reference Oil Reference Oil Reference
Field ID Standard Standard Standard Standard 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 02126103 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 % Q ug/mg T % Q ug/mg T %D
SHC/TPH
n-Nonane 5.62 48 171 5.18 48 192 5.23 48 896 5.18 48 7.92 5.14
n-Decane 451 42 738 437 42 405 441 42 5 4.26 42 143 432
n-Undecane 471 43 109 4.66 43 837 424 43 14 43 43 0 4.18
n-Dodecane 421 4 675 4.07 4 175 4.13 4 325 414 4 35 414
n-Tridecane 431 4 175 39 4 25 364 4 9 3.79 4 525 3.66
Isoprenoid RRT 1380 1.04 1 4 11 1 10 13 1 30 13 1 30 1.26
n-Tetradecane 4.78 42 138 4.78 42 138 4.69 42 117 46 42 952 4.35
Isoprenoid RRT 1470 158 14 128 147 14 5 153 14 928 152 14 857 1.46
n-Pentadecane 414 37 119 4.09 37 105 353 3.7 -459 354 37 432 361
n-Hexadecane 352 32 10 324 32 125 3.38 32 562 3.39 32 594 335
Isoprenoid RRT 1650 16 15 667 139 15 733 15 15 0 168 15 12 147
n-Heptadecane 3.48 32 875 35 32 937 3 32 6.25 2.86 32 -106 276
Pristane 214 22 273 2.26 22 273 233 22 591 2.05 22 682 2.03
n-Octadecane 238 29 345 2.83 29 241 2.43 29 -162 276 29 -4.83 2.47
Phytane 151 16 562 155 16 312 141 16 -11.9 136 16 -15 1.43
n-Nonadecane 2.46 26 538 2.41 26 731 2.28 26 -123 2.43 26 654 237
n-Eicosane 256 27 518 254 27 592 237 27 122 259 2.7 -4.07 2.42
n-Heneicosane 231 24 375 224 24 667 221 24 792 222 236
n-Docosane 224 22 182 219 22 0454 233 22 591 22 233
n-Tricosane 215 2 15 2.09 2 45 2.05 2 25 2.05 2.07
n-Tetracosane 1.96 22 19 2 5 1.88 2 6 1.89 1.92
n-Pentacosane 1.69 1.7 -0.58 1.66 17 23 173 17 176 162 174
n-Hexacosane 151 15 0.667 147 15 2 153 15 2 1.46 155
n-Heptacosane 125 12 417 122 12 167 11 12 833 1.09 1.08
n-Octacosane 0.967 09 989 0918 09 432 0.94 09 682 0.922 0.924
n-Nonacosane 0.842 08 395 0.834 08 296 0732 0.8 -9.63 0.758 0.728
n-Triacontane 0.663 07 2 0.66 07 154 0.641 07 -1.38 0671 0672
n-Hentriacontane 0589 06 155 0569 06 -19 058 06 0 0.748 0591
n-Dotriacontane 0.448 04 182 0.448 04 182 0.408 04 -7.27 0.427 0.422
n-Tritriacontane 0.368 04 8 0.36 04 10 0.383 0.4 -4.25 0375 035
n-Tetratriacontane 0.369 04 543 0374 04 6386 0.342 04 -2.28 0.365 0.34
n-Pentatriacontane 035 0.4 0 0327 04 -657 0.441 04 26 0377 0.418
n-Hexatriacontane 0198) 02 -139 0216 02 -6.09 0.233 02 13 0.28 0.235
n-Heptatriacontane 0.23 02 [ 0.257 02 117 0.234 02 174 024 0.23
n-Octatriacontane 0.225 02 227 0215 02 -227 0.23 02 454 0.226 2 2. 0.219
n-Tetracontane 018J 02 526 0187) 02 -158 01771 02 684 018J 0.2 -5.26 0.161J
TPH (RES) 198 220 -10 195 220 -114 184 220 -164 171 220 223 183
TPH 661 660 0.152 634 660 -394 632 660 -4.24 628 660 -4.85 621
9%ortho-terphenyl 104 105 97 97 100
9%5A-androstane 104 105 % 98 98
%d50-tetracosane 102 104 101 102 103
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE Il
Data Package: 4175
Data Table: ORS - Surrogate Corrected

Oil Reference Oil Reference Oil Reference Oil Reference Oil Reference
Field ID Standard Standard Standard Standard 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 oIL 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 11/04/02 11/06/02 11/06/02 11/25/02 11/25/02
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 % Q ug/mg T %D
SHC/TPH
n-Nonane 5.24 48 917 5.08 48 583 5.12 48  6.67 5.11 48 6.46 5.29 48 102
n-Decane 431 42 262 434 42 333 4.38 42 428 427 42 167 435 42 357
n-Undecane 431 43 0232 4.15 43 -3.49 4.23 43 163 4.19 43 256 432 43 047
n-Dodecane 4.23 4 575 414 4 35 4.16 4 4 4.16 4 4 424
n-Tridecane 3.89 4 275 364 4 9 38 4 5 38 4 5 38
Isoprenoid RRT 1380 127 127 125 1 25 1.26 1 2 119 119 134
n-Tetradecane 458 42 9.05 462 42 10 451 42 138 4.36 42 381 458
Isoprenoid RRT 1470 147 14 5 135 14 357 1.45 14 357 15 14 714 1.49
n-Pentadecane 3.48 37 594 36 37 27 352 37 -486 3.62 37 216 353
n-Hexadecane 3.42 32 687 334 32 437 3.46 32 812 335 32 469 35
Isoprenoid RRT 1650 1.66 15 107 1.48 15 133 165 15 10 153 15 2 171
n-Heptadecane 2.92 32 875 2.79 32 128 2.85 32 109 272 32 15 276
Pristane 2.09 22 5 2.29 22 4.09 1.98 22 10 1.99 22 954 2.01
n-Octadecane 2561 29 10 2.43 29 -16.2 256 29 117 2.41 29 -16.9 236
Phytane 137 16 -14.4 1.43 16 -106 133 16 -169 1.45 6 -9. 122
n-Nonadecane 2.4 26 -7.69 231 26 -11.2 239 26 -8.08 224 26 -138 2.44
n-Eicosane 235 27 13 239 27 115 251 27 704 234 27 133 239
n-Heneicosane 22 24 833 224 24 667 222 24 15 2.26 24 583 223
n-Docosane 222 22 0909 231 22 5 22 22 0 231 22 5 228
n-Tricosane 2.02 2 1 21 2 5 2.02 2 1 2.04 2 2 2.09 X
n-Tetracosane 184 2 8 1.89 2 55 1.88 2 6 1.89 2 55 1.92 2 4
n-Pentacosane 1.63 17 412 175 17 294 162 17 a7 176 17 353 164 17 35
n-Hexacosane 1.45 15 -333 154 15 267 1.46 15 267 153 15 2 1.48 15 -1.3:
n-Heptacosane 1.08 12 10 1.08 12 10 1.08 12 10 1.09 12 917 114 12 5
n-Octacosane 0.901 09 239 0.934 09 6.14 0.893 09 148 0.938 09 659 0.936 09 636
n-Nonacosane 0.773 08 -457 0.716 08 -116 0773 08 -457 0.746 08 7.9 0.781 08 358
n-Triacontane 0.662 07 185 064 07 -154 0.685 07 538 0.641 07 -1.38 0675 07 385
n-Hentriacontane 076 06 31 0581 06 0172 0.747 06 288 0.602 06 3.79 0.753 06 208
n-Dotriacontane 0.429 04 25 0.417 04 523 0.415 04 568 0.412 0.4 636 0.418 04 5
n-Tritriacontane 0.38 04 5 0.394 04 15 0.348 04 13 0371 04 -7.25 0.358 0.4 -105
n-Tetratriacontane 0318 04 914 0377 04 771 035 0.4 0 0.353 0.4 0386 0.384 04 971
n-Pentatriacontane 0.398 04 137 0.44 04 257 0.392 04 12 0.47 04 343 0.415 04 186
n-Hexatriacontane 0.285 02 239 0.225 02 217 0.27 02 174 0.233 02 13 0.285 02 239
n-Heptatriacontane 0.229 02 -0.435 0.23 02 [ 0.229 02 -0.435 0.257 02 117 0.244 0.2 6.09
n-Octatriacontane 0216 02 -182 0.218 02 -0.909 0.225 02 227 0.235 02 6.82 0.246 02 118
n-Tetracontane 0195) 02 263 0153 02 21 0192) 02 105 0192) 02 105 0193) 02 158
TPH (RES) 172 220 218 182 220 -173 171 220 223 185 220 -159 173 220 214
TPH 632 660 -4.24 538 660 -185 621 660 -5.91 634 660 -3.94 633 660 -4.09
9%ortho-terphenyl 95 ) % 98 97
9%5A-androstane 99 97 95 % 102
%d50-tetracosane 101 103 101 102 101
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ICF Consulting

Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE Il

Data Package: 4175

Data Table: ORS - Surrogate Corrected

Oil Reference

Field ID 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 12/10/02

Date Received 05/16/02

Percent Solids NA

Dilution Factor 1

Percent Lipids NA

Min Reporting Limit 0.199

Units ug/mg T %D
SHC/TPH

n-Nonane 5.19 48 812
n-Decane 4.23 42 071
n-Undecane 42 43 232
n-Dodecane a1 4 25
n-Tridecane 36 4 10
Isoprenoid RRT 1380 1.26 1 2
n-Tetradecane 45 42 714
Isoprenoid RRT 1470 1.42 14 143
n-Pentadecane 35 37 54
n-Hexadecane 3.39 32 594
Isoprenoid RRT 1650 15 15 0
n-Heptadecane 3 32 6.25
Pristane 224 22 182
n-Octadecane 2.47 29 -148
Phytane 141 16 -11.9
n-Nonadecane 2.28 26 123
n-Eicosane 225 27 167
n-Heneicosane 222 24 75
n-Docosane 2.29 22 409
n-Tricosane 2.07 2 35
n-Tetracosane 1.94 2003
n-Pentacosane 179 17 529
n-Hexacosane 152 15 133
n-Heptacosane 112 12 667
n-Octacosane 0.94 09 682
n-Nonacosane 0.774 0.8 -4.44
n-Triacontane 0675 07 385
n-Hentriacontane 059 06 172
n-Dotriacontane 0.426 0.4 3.1
n-Tritriacontane 0.392 04 2
n-Tetratriacontane 0.359 04 257
n-Pentatriacontane 0.406 04 16
n-Hexatriacontane 0.238 02 348
n-Heptatriacontane 0.228 02 -0.87
n-Octatriacontane 0217 02 -1.36
n-Tetracontane 01781 02 632
TPH (RES) 204 220 -7.27
TPH 630 660 -4.54
9%ortho-terphenyl 98
9%5A-androstane 98
%d50-tetracosane 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

Oil Reference

Oil Reference

Oil Reference

Field ID Standard Standard 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 ug/mg T %D Q ug/mg T %D
SHC/TPH

n-Nonane 5.62 48 171 5.18 48 7.92 5.23 4.8 8.96
n-Decane 451 42 7.38 4.37 42 4.05 4.41 4.2 5
n-Undecane 4.77 43 109 4.66 43 837 4.24 43 -14
n-Dodecane 4.27 4  6.75 4.07 4 175 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 11 1 10 1.3 1 30
n-Tetradecane 4.78 42 138 4.78 42 138 4.69 42 117
Isoprenoid RRT 1470 1.58 14 128 1.47 14 5 1.53 14 9.28
n-Pentadecane 4.14 3.7 119 4.09 3.7 105 3.53 3.7 -4.59
n-Hexadecane 3.52 3.2 10 3.24 32 125 3.38 3.2 5.62
Isoprenoid RRT 1650 1.6 15 6.67 1.39 15 -7.33 15 15 0
n-Heptadecane 3.48 32 875 35 32 937 3 3.2 -6.25
Pristane 2.14 22 -273 2.26 22 273 2.33 22 591
n-Octadecane 2.8 29 -3.45 2.83 29 -241 2.43 29 -16.2
Phytane 151 1.6 -5.62 1.55 1.6 -3.12 141 1.6 -11.9
n-Nonadecane 2.46 26 -5.38 2.41 26 -7.31 2.28 26 -12.3
n-Eicosane 2.56 27 -5.18 2.54 27 -5.92 2.37 2.7 -12.2
n-Heneicosane 2.31 24 -3.75 2.24 24 -6.67 2.21 2.4 -7.92
n-Docosane 2.24 22 182 2.19 2.2 -0.454 2.33 22 591
n-Tricosane 2.15 2 7.5 2.09 2 4.5 2.05 2 25
n-Tetracosane 1.96 2 -2 19 2 -5 1.88 2 -6
n-Pentacosane 1.69 1.7 -0.588 1.66 1.7 -2.35 1.73 1.7 176
n-Hexacosane 151 15 0.667 1.47 15 -2 1.53 15 2
n-Heptacosane 1.25 1.2 417 1.22 1.2 167 11 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 0.81 296 0.732 0.81 -9.63
n-Triacontane 0.663 0.65 2 0.66 0.65 154 0.641 0.65 -1.38
n-Hentriacontane 0.589 0.58 155 0.569 0.58 -1.9 0.58 0.58 0
n-Dotriacontane 0.448 0.44 1.82 0.448 0.44 182 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 0.369 035 543 0.374 035 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 0.233 023 13
n-Heptatriacontane 0.23 0.23 0 0.257 023 117 0.234 0.23 174
n-Octatriacontane 0.225 022 227 0.215 0.22 -2.27 0.23 0.22 454
n-Tetracontane 0.18J 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

Oil Reference

Oil Reference

Oil Reference

Field ID Standard Standard Standard

Sample Type ORS ORS ORS

Matrix OlL 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 10/24/02 11/04/02 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 ug/mg T %D ug/mg T %D
SHC/TPH

n-Nonane 5.18 48 7.92 5.14 48 7.08 5.24 48 9.17
n-Decane 4.26 4.2 1.43 4.32 42 286 4.31 42 262
n-Undecane 4.3 4.3 0 4.18 43 -2.79 4.31 4.3 0.232
n-Dodecane 4.14 4 35 4.14 4 35 4.23 4 575
n-Tridecane 3.79 4 -5.25 3.66 4 -8.5 3.89 4 -275
Isoprenoid RRT 1380 1.3 1 30 1.26 1 26 1.27 1 27
n-Tetradecane 4.6 42 952 4.35 42 357 4.58 42  9.05
Isoprenoid RRT 1470 152 14 857 1.46 14 4.28 1.47 14 5
n-Pentadecane 3.54 3.7 -4.32 3.61 3.7 -2.43 3.48 3.7 -594
n-Hexadecane 3.39 3.2 594 3.35 3.2 469 3.42 3.2 6.87
Isoprenoid RRT 1650 1.68 15 12 1.47 15 -2 1.66 15 107
n-Heptadecane 2.86 3.2 -10.6 2.76 3.2 -138 2.92 3.2 -875
Pristane 2.05 2.2 -6.82 2.03 22 -71.73 2.09 2.2 -5
n-Octadecane 2.76 29 -4.83 2.47 29 -148 2.61 2.9 -10
Phytane 1.36 16 -15 143 1.6 -10.6 1.37 1.6 -14.4
n-Nonadecane 2.43 2.6 -6.54 2.37 26 -8.85 2.4 26 -7.69
n-Eicosane 2.59 2.7 -4.07 2.42 27 -104 2.35 2.7 -13
n-Heneicosane 2.22 24 -75 2.36 2.4 -1.67 2.2 2.4 -833
n-Docosane 2.2 2.2 0 2.33 22 5091 2.22 2.2 0.909
n-Tricosane 2.05 2 25 2.07 2 35 2.02 2 1
n-Tetracosane 1.89 2 55 1.92 2 -4 1.84 2 -8
n-Pentacosane 1.62 1.7 -47 1.74 1.7 235 1.63 1.7 -4.12
n-Hexacosane 1.46 15 -2.67 1.55 15 333 1.45 15 -3.33
n-Heptacosane 1.09 1.2 -9.17 1.08 1.2 -10 1.08 1.2 -10
n-Octacosane 0.922 0.88 4.77 0.924 0.88 5 0.901 0.88 2.39
n-Nonacosane 0.758 0.81 -6.42 0.728 0.81 -10.1 0.773 0.81 -4.57
n-Triacontane 0.671 0.65 3.23 0.672 0.65 3.38 0.662 0.65 1.85
n-Hentriacontane 0.748 0.58 29 0.591 0.58 1.9 0.76 0.58 31
n-Dotriacontane 0.427 0.44 -2.95 0.422 0.44 -4.09 0.429 0.44 -2.5
n-Tritriacontane 0.375 0.4 -6.25 0.35 0.4 -125 0.38 0.4 -5
n-Tetratriacontane 0.365 0.35 4.28 0.34 0.35 -2.86 0.318 035 -9.14
n-Pentatriacontane 0.377 035 7.71 0.418 035 194 0.398 035 137
n-Hexatriacontane 0.28 0.23 217 0.235 023 217 0.285 0.23 239
n-Heptatriacontane 0.24 0.23 4.35 0.23 0.23 0 0.229 0.23 -0.435
n-Octatriacontane 0.226 0.22 273 0.219 0.22 -0.454 0.216 0.22 -1.82
n-Tetracontane 0.18J 0.19 -5.26 0.161J 0.19 -153 0.195J 0.19 263
TPH (RES) 171 220 -22.3 183 220 -16.8 172 220 -21.8
TPH 628 660 -4.85 621 660 -5.91 632 660 -4.24
%ortho-terphenyl 97 100 95

%5A-androstane 98 98 99
%d50-tetracosane 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

Oil Reference

Oil Reference

Oil Reference

Field ID Standard Standard Standard

Sample Type ORS ORS ORS

Matrix OlL OlL 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 11/06/02 11/06/02 11/25/02

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 ug/mg T %D ug/mg T %D
SHC/TPH

n-Nonane 5.08 48 5.83 5.12 48 6.67 5.11 4.8 6.46
n-Decane 4.34 42 333 4.38 42 4.28 4.27 42 1.67
n-Undecane 4.15 43 -3.49 4.23 43 -1.63 4.19 4.3 -2.56
n-Dodecane 4.14 4 35 4.16 4 4 4.16 4 4
n-Tridecane 3.64 4 -9 3.8 4 -5 3.8 4 -5
Isoprenoid RRT 1380 1.25 1 25 1.26 1 26 1.19 1 19
n-Tetradecane 4.62 4.2 10 451 42 7.38 4.36 42 381
Isoprenoid RRT 1470 1.35 14 -357 1.45 14 357 15 14 7.14
n-Pentadecane 3.6 3.7 -2.7 3.52 3.7 -4.86 3.62 3.7 -2.16
n-Hexadecane 3.34 32 437 3.46 32 812 3.35 3.2 4.69
Isoprenoid RRT 1650 1.48 15 -1.33 1.65 15 10 1.53 15 2
n-Heptadecane 2.79 3.2 -12.8 2.85 3.2 -109 2.72 32 -15
Pristane 2.29 22  4.09 1.98 2.2 -10 1.99 2.2 -954
n-Octadecane 2.43 29 -16.2 2.56 29 -117 2.41 29 -16.9
Phytane 1.43 1.6 -10.6 1.33 1.6 -16.9 1.45 1.6 -9.38
n-Nonadecane 231 26 -11.2 2.39 2.6 -8.08 2.24 2.6 -13.8
n-Eicosane 2.39 27 -115 251 27 -7.04 2.34 2.7 -133
n-Heneicosane 2.24 24 -6.67 2.22 2.4 -7.5 2.26 2.4 -5.83
n-Docosane 231 2.2 5 2.2 2.2 0 231 2.2 5
n-Tricosane 2.1 2 5 2.02 2 1 2.04 2 2
n-Tetracosane 1.89 2 -5.5 1.88 2 -6 1.89 2 55
n-Pentacosane 1.75 1.7 294 1.62 17 -4.7 1.76 1.7 353
n-Hexacosane 1.54 15 267 1.46 15 -2.67 1.53 15 2
n-Heptacosane 1.08 1.2 -10 1.08 1.2 -10 1.09 1.2 -9.17
n-Octacosane 0.934 0.88 6.14 0.893 0.88 148 0.938 0.88 6.59
n-Nonacosane 0.716 0.81 -11.6 0.773 0.81 -4.57 0.746 081 -7.9
n-Triacontane 0.64 0.65 -1.54 0.685 0.65 5.38 0.641 0.65 -1.38
n-Hentriacontane 0.581 0.58 0.172 0.747 0.58 288 0.602 0.58 3.79
n-Dotriacontane 0.417 0.44 -5.23 0.415 0.44 -5.68 0.412 0.44 -6.36
n-Tritriacontane 0.394 0.4 -1.5 0.348 0.4 -13 0.371 0.4 -7.25
n-Tetratriacontane 0.377 035 7.71 0.35 0.35 0 0.353 0.35 0.857
n-Pentatriacontane 0.44 035 257 0.392 0.35 12 0.47 0.35 34.3
n-Hexatriacontane 0.225 0.23 -2.17 0.27 023 174 0.233 023 13
n-Heptatriacontane 0.23 0.23 0 0.229 0.23 -0.435 0.257 0.23 117
n-Octatriacontane 0.218 0.22 -0.909 0.225 022 227 0.235 0.22 6.82
n-Tetracontane 0.15J 0.19 -21 0.192J 0.19 1.05 0.192J 0.19 1.05
TPH (RES) 182 220 -17.3 171 220 -22.3 185 220 -15.9
TPH 538 660 -18.5 621 660 -5.91 634 660 -3.94
%ortho-terphenyl 99 96 98
%5A-androstane 97 95 96
%d50-tetracosane 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

Oil Reference

Oil Reference

Field ID Standard Standard

Sample Type ORS ORS

Matrix OlL OIL

Sample Size 5.02 mg 5.02 mg

Weight Basis OIL OIL

Associated Blank NA NA

Field Date 05/16/02 05/16/02

Extract Date 05/16/02 05/16/02

Analysis Date 11/25/02 12/10/02

Date Received 05/16/02 05/16/02

Percent Solids NA NA

Dilution Factor 1 1

Percent Lipids NA NA

Min Reporting Limit 0.199 0.199

Units ug/mg T %D ug/mg T %D Q
SHC/TPH

n-Nonane 5.29 4.8 10.2 5.19 48 8.12
n-Decane 4.35 42 357 4.23 4.2 0.714
n-Undecane 4.32 4.3 0.465 4.2 4.3 -2.32
n-Dodecane 4.24 4 6 4.1 4 25
n-Tridecane 3.8 4 -5 3.6 4 -10
Isoprenoid RRT 1380 1.34 1 34 1.26 1 26
n-Tetradecane 4.58 4.2 9.05 4.5 42 714
Isoprenoid RRT 1470 1.49 14 643 1.42 14 143
n-Pentadecane 3.53 3.7 -4.59 35 37 -54
n-Hexadecane 35 3.2 937 3.39 3.2 594
Isoprenoid RRT 1650 1.71 15 14 15 15 0
n-Heptadecane 2.76 3.2 -13.8 3 3.2 -6.25
Pristane 2.01 2.2 -8.64 2.24 22 182
n-Octadecane 2.36 29 -18.6 2.47 29 -14.8
Phytane 1.22 1.6 -23.8 141 1.6 -11.9
n-Nonadecane 2.44 2.6 -6.15 2.28 26 -12.3
n-Eicosane 2.39 2.7 -115 2.25 2.7 -16.7
n-Heneicosane 2.23 2.4 -7.08 2.22 24 -75
n-Docosane 2.28 22 364 2.29 2.2 4.09
n-Tricosane 2.09 2 45 2.07 2 35
n-Tetracosane 1.92 2 -4 1.94 2 -3
n-Pentacosane 1.64 1.7 -3.53 1.79 1.7 5.29
n-Hexacosane 1.48 15 -1.33 152 15 133
n-Heptacosane 1.14 1.2 -5 1.12 1.2 -6.67
n-Octacosane 0.936 0.88 6.36 0.94 0.88 6.82
n-Nonacosane 0.781 0.81 -3.58 0.774 0.81 -4.44
n-Triacontane 0.675 0.65 3.85 0.675 0.65 3.85
n-Hentriacontane 0.753 0.58 29.8 0.59 0.58 1.72
n-Dotriacontane 0.418 0.44 -5 0.426 0.44 -3.18
n-Tritriacontane 0.358 0.4 -10.5 0.392 0.4 -2
n-Tetratriacontane 0.384 035 9.71 0.359 0.35 2.57
n-Pentatriacontane 0.415 0.35 18.6 0.406 0.35 16
n-Hexatriacontane 0.285 0.23 239 0.238 0.23 3.48
n-Heptatriacontane 0.244 0.23 6.09 0.228 0.23 -0.87
n-Octatriacontane 0.246 0.22 11.8 0.217 0.22 -1.36
n-Tetracontane 0.193J 0.19 1.58 0.178 J 0.19 -6.32
TPH (RES) 173 220 -21.4 204 220 -7.27
TPH 633 660 -4.09 630 660 -4.54
%ortho-terphenyl 97 98
%5A-androstane 102 98
%d50-tetracosane 101 102

SLR.MMS-AN-I1.72105-00.8/24/2005

Page 4 of 4

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 ORS

Oil Reference Oil Reference
Field ID Standard Standard
Lab ID BU8B20ORS-1 BU820ORS-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 43 -12.6
n-Dodecane 3.83 4 -4.25 3.59 4 -10.2
n-Tridecane 3.64 4 -9 3.46 4 -135
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 32 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 32 -75 2.81 3.2 -12.2
Pristane 1.99 2.2 -9.54 1.94 22 -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 26 1.15
n-Eicosane 2.77 2.7 2.59 2.49 2.7 -7.78
n-Heneicosane 2.36 24 -1.67 2.37 24 -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 -75 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 0.44 145 0.506 0.44 15
n-Tritriacontane 0.346 0.4 -135 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 0.23 174
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 0.133J 0.18 -26.1 0.151J 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

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 ORS

Oil Reference

Oil Reference

Field ID Standard Standard

Lab ID BU8B20ORS-1 BU820RS-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 03/13/01 03/13/01

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 ug/mg T %D Q
SHC/TPH

n-Nonane 5.09 4.8 6.04 4.76 4.8 -0.83
n-Decane 3.92 4.2 -6.67 3.92 4.2 -6.67
n-Undecane 4.13 4.3 -3.95 3.82 43 -11.2
n-Dodecane 3.83 4 -4.25 3.59 4 -10.2
n-Tridecane 3.67 4 -8.25 3.39 4 -15.2
Isoprenoid RRT 1380 1.25 1 25 1.23 1 23
n-Tetradecane 4.3 42 2.38 4.23 4.2 0.714
Isoprenoid RRT 1470 1.43 1.4 214 1.32 1.4 -5.71
n-Pentadecane 3.45 3.7 -6.76 3.41 3.7 -7.84
n-Hexadecane 3.26 3.2 1.87 2.95 3.2 -7.81
Isoprenoid RRT 1650 1.71 1.5 14 1.68 1.5 12
n-Heptadecane 2.95 3.2 -7.81 2.86 3.2 -10.6
Pristane 1.93 2.2 -12.3 1.99 2.2 -954
n-Octadecane 2.76 2.9 -4.83 2.55 29 -12.1
Phytane 1.29 1.6 -194 1.26 1.6 -21.2
n-Nonadecane 2.48 2.6 -4.62 2.54 26 -2.31
n-Eicosane 2.64 2.7 -2.22 2.5 27 -7.41
n-Heneicosane 2.29 2.4 -4.58 2.38 2.4 -0.83
n-Docosane 2.11 2.2 -4.09 2.12 2.2 -3.64
n-Tricosane 1.98 2 -1 1.99 2 -05
n-Tetracosane 1.8 2 -10 1.73 2 -135
n-Pentacosane 1.61 1.7 -5.29 1.59 1.7 -6.47
n-Hexacosane 1.42 15 -5.33 1.39 1.5 -7.33
n-Heptacosane 1.1 1.2 -8.33 1.04 1.2 -13.3
n-Octacosane 0.85 0.88 -3.41 0.842 0.88 -4.32
n-Nonacosane 0.769 0.81 -5.06 0.729 0.81 -10
n-Triacontane 0.673 0.65 3.54 0.608 0.65 -6.46
n-Hentriacontane 0.722 0.58 245 0.691 0.58 19.1
n-Dotriacontane 0.418 0.44 -5 0.482 0.44 9.54
n-Tritriacontane 0.358 0.4 -10.5 0.37 04 -75
n-Tetratriacontane 0.349 0.35 -0.29 0.307 0.35 -12.3
n-Pentatriacontane 0.378 0.35 8 0.372 0.35 6.28
n-Hexatriacontane 0.269 0.23 17 0.242 0.23 5.22
n-Heptatriacontane 0.208 0.23 -9.56 0.216 0.23 -6.09
n-Octatriacontane 0.22 0.22 0 0.223 0.22 1.36
n-Nonatriacontane 0.146 J 0.18 -18.9 0.136 J 0.18 -24.4
n-Tetracontane 0.171J 0.19 -10 0.172 J 0.19 -9.47
TPH (RES) 184 220 -16.4 171 220 -22.3
TPH 628 660 -4.85 611 660 -7.42
%ortho-terphenyl 96 100

%5A-androstane 98 102
%d50-tetracosane 100 100

ND - Not Detected
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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

Oil Reference Oil Reference
Field ID Standard Standard
Lab ID BU82-10RS BU82-20RS
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 03/02/01 03/07/01
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 4.74 4.8 -1.25 5.11 4.8 6.46
n-Decane 3.92 4.2 -6.67 4.08 4.2 -2.86
n-Undecane 3.84 4.3 -10.7 4.13 4.3 -3.95
n-Dodecane 3.55 4 -11.2 3.92 4 -2
n-Tridecane 3.41 4 -14.7 3.64 4 -9
Isoprenoid RRT 1380 1.21 1 21 1.21 1 21
n-Tetradecane 4.17 4.2 -0.71 4.27 42 1.67
Isoprenoid RRT 1470 1.27 1.4 -9.28 1.42 1.4 1.43
n-Pentadecane 3.35 3.7 -9.46 3.38 3.7 -8.65
n-Hexadecane 3.11 3.2 -281 3.23 3.2 0.937
Isoprenoid RRT 1650 1.71 1.5 14 1.79 1.5 19.3
n-Heptadecane 2.89 3.2 -9.69 2.98 3.2 -6.88
Pristane 1.97 2.2 -104 2.01 2.2 -8.64
n-Octadecane 2.49 29 -14.1 2.61 2.9 -10
Phytane 1.28 1.6 -20 1.28 1.6 -20
n-Nonadecane 2.46 2.6 -5.38 2.47 2.6 -5
n-Eicosane 2.6 27 -3.7 2.46 2.7 -8.89
n-Heneicosane 2.36 24 -1.67 2.33 24 -2.92
n-Docosane 2.12 2.2 -3.64 2.1 2.2 -454
n-Tricosane 1.97 2 -15 1.97 2 -15
n-Tetracosane 1.69 2 -155 1.8 2 -10
n-Pentacosane 1.62 1.7 -4.7 1.68 1.7 -1.18
n-Hexacosane 1.4 1.5 -6.67 1.39 1.5 -7.33
n-Heptacosane 1.06 1.2 -11.7 1.11 1.2 -75
n-Octacosane 0.856 0.88 -2.73 0.854 0.88 -2.95
n-Nonacosane 0.745 0.81 -8.02 0.801 0.81 -1.11
n-Triacontane 0.594 0.65 -8.62 0.651 0.65 0.154
n-Hentriacontane 0.708 0.58 22.1 0.727 0.58 25.3
n-Dotriacontane 0.442 0.44 0.454 0.414 0.44 -5.91
n-Tritriacontane 0.283 0.4 -29.2 0.366 04 -85
n-Tetratriacontane 0.258 0.35 -26.3 0.335 0.35 -4.28
n-Pentatriacontane 0.342 0.35 -2.28 0.412 0.35 17.7
n-Hexatriacontane 0.244 0.23 6.09 0.275 0.23 19.6
n-Heptatriacontane 0.187 J 0.23 -18.7 0.216 0.23 -6.09
n-Octatriacontane 0.197 J 0.22 -10.4 0.222 0.22 0.909
n-Nonatriacontane 0.133J 0.18 -26.1 0.155 J 0.18 -13.9
n-Tetracontane 0.15J 0.19 -21 0.176 J 0.19 -7.37
TPH (RES) 176 220 -20 185 220 -15.9
TPH 608 660 -7.88 624 660 -5.45
%ortho-terphenyl 97 97
%5A-androstane 100 100
%d50-tetracosane 100 100

ND - Not Detected Page 3 0of 4



Arthur D. Little

Environmental Monitoring and Analysis

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

Oil Reference

Field ID Standard

Lab ID BU82-30RS

Sample Type ORS

Matrix OIL

Sample Size 5.04 mg

Weight Basis OIL

Associated Blank NA

Field Date 05/19/00

Extract Date 05/19/00

Analysis Date 03/07/01

Date Received 05/19/00

Percent Solids NA

Percent Lipids NA

Min Reporting Limit 0.198

Units ug/mg T %D
SHC/TPH

n-Nonane 4.86 4.8 1.25
n-Decane 4.11 4.2 -2.14
n-Undecane 3.76 4.3 -12.6
n-Dodecane 3.58 4 -10.5
n-Tridecane 3.4 4 -15
Isoprenoid RRT 1380 1.27 1 27
n-Tetradecane 4.35 4.2 3.57
Isoprenoid RRT 1470 1.29 1.4 -7.86
n-Pentadecane 3.3 3.7 -10.8
n-Hexadecane 3.09 3.2 -3.44
Isoprenoid RRT 1650 1.68 15 12
n-Heptadecane 2.82 3.2 -11.9
Pristane 1.97 22 -104
n-Octadecane 2.5 29 -13.8
Phytane 1.29 1.6 -194
n-Nonadecane 2.59 2.6 -0.39
n-Eicosane 2.74 27 1.48
n-Heneicosane 2.37 24 -1.25
n-Docosane 2.09 2.2 -5
n-Tricosane 1.96 2 -2
n-Tetracosane 1.7 2 -15
n-Pentacosane 1.6 1.7 -5.88
n-Hexacosane 1.38 1.5 -8
n-Heptacosane 1.08 1.2 -10
n-Octacosane 0.827 0.88 -6.02
n-Nonacosane 0.725 0.81 -10.5
n-Triacontane 0.609 0.65 -6.31
n-Hentriacontane 0.7 0.58 20.7
n-Dotriacontane 0.48 0.44 9.09
n-Tritriacontane 0.369 0.4 -7.75
n-Tetratriacontane 0.296 0.35 -154
n-Pentatriacontane 0.378 0.35 8
n-Hexatriacontane 0.265 0.23 15.2
n-Heptatriacontane 0.213 0.23 -7.39
n-Octatriacontane 0.197 J 0.22 -104
n-Nonatriacontane 0.13J 0.18 -27.8
n-Tetracontane 0.164 J 0.19 -13.7
TPH (RES) 177 220 -19.5
TPH 616 660 -6.67
%ortho-terphenyl 101

%5A-androstane 102
%d50-tetracosane 102

ND - Not Detected
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE I
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 1749 ¢ 1746 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 0.019J
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 0.0015J 28 0.012J 0.01J
n-Tetradecane 0.0052 J 0.005J 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 0.01J 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 0.015J 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 0.011J 8.7 0.068 0.063
Phytane 0.0055 J 0.004 J 32 0.028 0.026 J
n-Nonadecane 0.015J 0.013J 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 0.019J 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) 1B 0.96 B 4.1 6.1 5.9
TPH 2.9 4.7 a7 & 11 9.8
%ortho-terphenyl NA NA NA NA
%5A-androstane 76 79 93 96
%d50-tetracosane 79 81 96 99

SLR.MMS-AN-11.72105-00.8/24/2005
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ICF Consulting
Environmental Chemistry and Forensics

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

Field ID 02-N23-01-PHC-S 02-N23-01-PHC-S DUP 02-SAG-01-PHC-S
Sample Type N DUP N
Matrix SEDIMENT SEDIMENT SEDIMENT
Sample Size 20.6 g 20.65 g 1532 g
Weight Basis DRY DRY DRY
Associated Blank DZ-S-03PB DZ-S-03PB DZ-S-29PB
Field Date 08/05/02 08/05/02 08/14/02
Extract Date 10/28/02 10/28/02 10/30/02
Analysis Date 11/06/02 11/06/02 11/07/02
Date Received 08/15/02 08/15/02 08/23/02
Percent Solids 68.5 68.5 50.4
Dilution Factor 1 1 1
Percent Lipids NA NA NA
Min Reporting Limit 0.024 0.024 0.033
Units RPD Q mg/Kg mg/Kg RPD Q mg/Kg
SHC/TPH

n-Nonane 12 0.0043 J 0.0041 J 4.8 0.0034 J
n-Decane 13 0.0094 J 0.011J 16 0.0098 J
n-Undecane 15 0.012J 0.014 J 15 0.017 J
n-Dodecane 18 0.02J 0.022 J 9.5 0.03J
n-Tridecane 11 0.029 0.03 3.4 0.047
Isoprenoid RRT 1380 18 0.0084 J 0.0086 J 2.4 0.014 J
n-Tetradecane 4.5 0.035 0.034 2.9 0.06
Isoprenoid RRT 1470 11 0.02J 0.02J 0 0.039
n-Pentadecane 5 0.049 0.048 2.1 0.13
n-Hexadecane 7 0.047 0.047 0 0.1
Isoprenoid RRT 1650 11 0.023J 0.021J 9.1 0.029 J
n-Heptadecane 5.3 0.068 0.065 45 0.22
Pristane 7.5 0.056 0.056 0 0.081
n-Octadecane 7.6 0.051 0.053 3.8 0.086
Phytane 7.4 0.028 0.026 7.4 0.027 J
n-Nonadecane 0 0.083 0.081 2.4 0.16
n-Eicosane 4.1 0.081 0.076 6.4 0.14
n-Heneicosane 5.4 0.14 0.15 6.9 0.29
n-Docosane 6.9 0.11 0.12 8.7 0.22
n-Tricosane 5.3 0.25 0.26 3.9 0.58
n-Tetracosane 0 0.11 0.11 0 0.19
n-Pentacosane 2.6 0.29 0.29 0 0.67
n-Hexacosane 17 0.094 B 0.096 B 2.1 0.15
n-Heptacosane 0 0.44 0.44 0 0.96
n-Octacosane 19 0.084 B 0.086 B 2.4 0.12 B
n-Nonacosane 0 0.42 0.41 2.4 0.7
n-Triacontane 10 0.05B 0.054 B 7.7 0.24
n-Hentriacontane 0 0.36 0.35 2.8 0.59
n-Dotriacontane 28 0.03 B 0.031 B 3.3 0.045 B
n-Tritriacontane 0 0.11 0.11 0 0.18
n-Tetratriacontane 15 0.011 JB 0.012 JB 8.7 0.018 J
n-Pentatriacontane 0 0.021J 0.021J 0 0.051
n-Hexatriacontane 4.1 0.0048 J 0.0049 J 2.1 0.008 J
n-Heptatriacontane 4.2 0.0056 J 0.0056 J 0 0.0086 J
n-Octatriacontane 0 0.0042 J 0.004 J 4.9 0.0068 J
n-Tetracontane 16 0.0026 J 0.0029 J 11 0.0046 J
TPH (RES) 3.3 5.1 49 4 9.5
TPH 12 9.6 8.9 7.6 18
%ortho-terphenyl NA NA NA
%5A-androstane 95 94 97
%d50-tetracosane 105 106 103
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE Il

Data Package: 4175
Data Table: DUP - Surrogate Corrected

02-SAG-01-PHC-S

Field ID DUP 02-L09-01-PHC-S 02-L09-01-PHC-S DUP

Sample Type DUP N DUP

Matrix SEDIMENT SEDIMENT SEDIMENT

Sample Size 15.33 g 23.63 g 23.63 ¢
Weight Basis DRY DRY DRY
Associated Blank DZ-S-29PB DZ-S-65PB DZ-S-65PB

Field Date 08/14/02 07/30/02 07/30/02

Extract Date 10/30/02 11/20/02 11/20/02

Analysis Date 11/07/02 11/26/02 11/27/02

Date Received 08/23/02 08/15/02 08/15/02

Percent Solids 50.4 78.7 78.7

Dilution Factor 1 1 1

Percent Lipids NA NA NA

Min Reporting Limit 0.033 0.021 0.021

Units mg/Kg RPD Q mg/Kg mg/Kg RPD Q
SHC/TPH

n-Nonane 0.0035 J 2.9 0.0012 J 0.0014 J 15
n-Decane 0.0083 J 16 0.0036 JB 0.0036 JB 0
n-Undecane 0.017 J 0 0.0032 JB 0.0038 JB 17
n-Dodecane 0.029 J 3.4 0.0049 JB 0.0062 JB 23
n-Tridecane 0.046 2.2 0.006 JB 0.0069 JB 14
Isoprenoid RRT 1380 0.014 J 0 0.0022 J 0.0024 J 8.7
n-Tetradecane 0.059 1.7 0.0086 JB 0.0091JB 5.6
Isoprenoid RRT 1470 0.039 0 0.0056 J 0.0057 J 1.8
n-Pentadecane 0.13 0 0.011J 0.011J 0
n-Hexadecane 0.083 18 0.032 B 0.023 B 33
Isoprenoid RRT 1650 0.03J 3.4 0.0065 J 0.0068 J 4.5
n-Heptadecane 0.21 4.6 0.016 J 0.016 J 0
Pristane 0.086 6 0.014 J 0.012 J 15
n-Octadecane 0.083 3.6 0.013J 0.013J 0
Phytane 0.026 J 3.8 0.0055 J 0.005 J 9.5
n-Nonadecane 0.16 0 0.019J 0.02 J 5.1
n-Eicosane 0.14 0 0.03 0.042 33
n-Heneicosane 0.29 0 0.03 0.053 55 &
n-Docosane 0.21 4.6 0.026 0.042 47 &
n-Tricosane 0.61 5 0.055 B 0.064 15
n-Tetracosane 0.21 10 0.032 B 0.044 B 32
n-Pentacosane 0.87 26 0.072 B 0.085 B 16
n-Hexacosane 0.19 24 0.044 B 0.058 B 27
n-Heptacosane 1.2 22 0.1 B 0.12 B 18
n-Octacosane 0.15 22 0.048 B 0.064 B 28
n-Nonacosane 0.78 11 0.083 B 0.1B 18
n-Triacontane 0.25 4.1 0.055 B 0.066 B 18
n-Hentriacontane 0.63 6.6 0.066 B 0.076 B 14
n-Dotriacontane 0.053 16 0.017 JB 0.026 B 42 &
n-Tritriacontane 0.19 5.4 0.019 JB 0.024 B 23
n-Tetratriacontane 0.019J 5.4 0.0054 JB 0.007 JB 26
n-Pentatriacontane 0.053 3.8 0.0047 JB 0.0055 JB 16
n-Hexatriacontane 0.0086 J 7.2 0.0018 JB 0.0018 JB 0
n-Heptatriacontane 0.0086 J 0 0.0013 JB 0.0012 JB 8
n-Octatriacontane 0.0061 J 11 ND ND
n-Tetracontane 0.005J 8.3 ND ND

TPH (RES) 10 5.1 15B 1.6 B 6.4
TPH 18 0 2B 2B 0
%ortho-terphenyl NA NA NA
%5A-androstane 100 75 71
%d50-tetracosane 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-COL-01-PHC-S 00-COL-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 ¢ 2452 g 2452 g 19.64 g 192 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 mg/Kg mg/Kg RPD mg/Kg mg/Kg RPD
SHC/TPH

n-Nonane 0.0029 J 0.0028 J BI5) 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 0.01J 18
n-Undecane 0.0075 J 0.0071 J B15) 0.0044 J 0.0033 J 28 0.015J 0.012 J 22
n-Dodecane 0.0084 J 0.0078 J 7.4 0.0053 J 0.0039 J 30 0.016 J 0.013J 21
n-Tridecane 0.011J 0.011J 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 0.012J 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 0.013J 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 0.013J 0.013J 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 0.015J 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 0.018J 54
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 23 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 0.1B 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 0.01J 0.0098 J 2
n-Hexatriacontane 0.0023 JB 0.0038 JB 49 0.0028 JB 0.0029 JB 35 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 113 0.0019 JB 0.002JB 5.1 0.0021 J 0.002J 49
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) 19B 2B 51 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

ND - Not Detected
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE Il
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 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 1.2 125 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 9.6 0.35J 17
TPH 041J 9.6 035 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 Il
Data Package: 4175
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 DZ-S-03PB NA
Field Date 10/28/02 10/28/02 10/30/02
Extract Date 10/28/02 10/28/02 10/30/02
Analysis Date 11/04/02 11/05/02 11/07/02
Date Received 10/28/02 10/28/02 10/30/02
Percent Solids 100 100 100
Dilution Factor 1 1 1
Percent Lipids NA NA NA
Min Reporting Limit 0.025 0.025 0.025
Units T %R mg/Kg mg/Kg T %R mg/Kg
SHC/TPH

n-Nonane ND ND ND
n-Decane 25 48 0.0017 J 1.2 25 48 0.0013 J
n-Undecane 0.0013 J 0.0014 JB 0.00083 J
n-Dodecane 0.0032 J 0.0041 JB 0.0019 J
n-Tridecane 0.0017 J 0.0016 JB 0.00092 J
Isoprenoid RRT 1380 ND ND ND
n-Tetradecane 0.0037 J 0.0086 JB 0.0028 J
Isoprenoid RRT 1470 ND 0.0018 J ND
n-Pentadecane 25 76 0.0011 J 1.7 25 68 0.00084 J
n-Hexadecane 0.0035 J 0.021J 0.0053 J
Isoprenoid RRT 1650 0.0012 J 0.0013 JB 0.001 J
n-Heptadecane 0.0018 J ND 0.0011 J
Pristane 25 92 ND 2 25 80 ND
n-Octadecane 0.0035 J 0.004 JB 0.0019 J
Phytane ND 0.0098 J ND
n-Nonadecane 0.0019 J 0.0024 JB 0.0012 J
n-Eicosane 25 96 0.0037 J 2.3 25 92 0.005 J
n-Heneicosane 0.0052 J 0.0025 JB 0.0081 J
n-Docosane 0.007 J 0.0038 JB 0.0079 J
n-Tricosane 0.012 J 0.0087 JB 0.012 J
n-Tetracosane 0.016 J 0.016 JB 0.015J
n-Pentacosane 25 96 0.023 J 2.3 25 91 0.02J
n-Hexacosane 0.026 0.03 B 0.023 J
n-Heptacosane 0.031 0.026 B 0.028
n-Octacosane 0.028 0.025 B 0.026
n-Nonacosane 0.027 0.027 B 0.025
n-Triacontane 25 92 0.021 J 2.3 25 91 0.019 J
n-Hentriacontane 0.018 J 0.017 JB 0.017 J
n-Dotriacontane 0.011J 0.02 JB 0.01J
n-Tritriacontane 0.0066 J 0.0075 JB 0.0062 J
n-Tetratriacontane 25 92 0.0034 J 2.2 25 88 0.0029 J
n-Pentatriacontane 0.0018 J 0.0064 JB 0.0016 J
n-Hexatriacontane 25 88 0.00081 J 2.1 25 84 ND
n-Heptatriacontane ND 0.0011 J ND
n-Octatriacontane ND 0.003 J ND
n-Tetracontane ND 0.0021 J ND
TPH (RES) 052 J 17 0.35J
TPH 052 17 035
%ortho-terphenyl NA NA NA
%5A-androstane 82 83 80
%d50-tetracosane 108 96 108
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ICF Consulting
Environmental Chemistry and Forensics

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

Field ID Blank Spike Procedural Blank Blank Spike

Sample Type BS PB BS

Matrix SEDIMENT SEDIMENT SEDIMENT

Sample Size 20 g 25¢g 25¢g

Weight Basis DRY DRY DRY

Associated Blank DZ-S-29PB NA DZ-S-65PB

Field Date 10/30/02 11/20/02 11/20/02

Extract Date 10/30/02 11/20/02 11/20/02

Analysis Date 11/07/02 11/26/02 11/26/02

Date Received 10/30/02 11/20/02 11/20/02

Percent Solids 100 100 100

Dilution Factor 1 1 1

Percent Lipids NA NA NA

Min Reporting Limit 0.025 0.02 0.02

Units mg/Kg T %R Q mg/Kg mg/Kg T %R Q
SHC/TPH

n-Nonane ND ND ND

n-Decane 0.98 25 39 0.0026 J 1.1 2 55
n-Undecane ND 0.0013 J 0.001 JB
n-Dodecane 0.0017 JB 0.0033 J 0.0023 JB
n-Tridecane 0.00089 JB 0.0014 J 0.0012 JB

Isoprenoid RRT 1380 ND ND ND
n-Tetradecane 0.0057 JB 0.0045 J 0.0068 JB

Isoprenoid RRT 1470 0.00093 J ND 0.0011J
n-Pentadecane 1.5 25 60 0.0012 J 1.6 2 80
n-Hexadecane 0.0026 JB 0.0068 J 0.018 JB

Isoprenoid RRT 1650 ND ND 0.00088 J
n-Heptadecane 0.0018 JB 0.0015 J ND

Pristane 2 25 80 ND 1.9 2 95
n-Octadecane 0.0029 JB 0.0026 J 0.0031 JB

Phytane 0.011 J ND 0.0098 J
n-Nonadecane 0.0018 JB 0.0012 J 0.0018 JB
n-Eicosane 2.2 25 88 0.0023 J 2 2 100
n-Heneicosane 0.0035 JB 0.0021 J 0.0064 JB
n-Docosane 0.0049 JB 0.0045 J 0.0068 JB
n-Tricosane 0.0087 JB 0.012 J 0.011 JB
n-Tetracosane 0.014 JB 0.019 J 0.02 B
n-Pentacosane 2.2 25 87 0.031 2 2 98
n-Hexacosane 0.022 JB 0.037 0.038 B
n-Heptacosane 0.016 JB 0.045 0.038 B
n-Octacosane 0.015 JB 0.042 0.037 B
n-Nonacosane 0.017 JB 0.039 0.039 B
n-Triacontane 2.2 25 87 0.031 2 2 98
n-Hentriacontane 0.01 JB 0.026 0.024 B
n-Dotriacontane 0.016 JB 0.016 J 0.023 B
n-Tritriacontane 0.005 JB 0.01J 0.0098 JB
n-Tetratriacontane 2.1 25 84 0.0054 J 1.9 2 95
n-Pentatriacontane 0.0059 JB 0.0026 J 0.0071 JB
n-Hexatriacontane 2 25 80 0.0012 J 1.8 2 90
n-Heptatriacontane 0.0012 J 0.0007 J 0.0017 JB
n-Octatriacontane 0.003 J ND 0.0033 J
n-Tetracontane 0.002 J ND 0.0024 J

TPH (RES) 15 1.3 15

TPH 15 1.3 15
%ortho-terphenyl NA NA NA
%5A-androstane 84 84 92
%d50-tetracosane 104 102 108
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE Il
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 0.01J 18
n-Tetradecane 0.0052 J 0.005 J 3.9 0.045 0.043 45
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 0.01J 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 0.015J 0.014 J 6.9 0.096 0.091 53
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 54 0.15 0.14 6.9
n-Tricosane 0.039 0.039 0 0.39 0.37 53
n-Tetracosane 0.022 0.02J 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 0.02JB 95 0.091 0.11 19
n-Nonacosane 0.054 0.057 54 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 & 0.02J 0.02J 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) 1B 0.96 B 4.1 6.1 5.9 3.3
TPH 29 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 I

Data Package: 4175

Data Table: DUP - Surrogate Corrected

02-SAG-01-PHC-S

Field ID 02-N23-01-PHC-S 02-N23-01-PHC-S DUP 02-SAG-01-PHC-S DUP
Sample Type N DUP N DUP
Matrix SEDIMENT SEDIMENT SEDIMENT SEDIMENT
Sample Size 206 g 20.65 g 15.32 g 15.33 g
Weight Basis DRY DRY DRY DRY
Associated Blank DZ-S-03PB DZ-S-03PB DZ-S-29PB DZ-S-29PB
Field Date 08/05/02 08/05/02 08/14/02 08/14/02
Extract Date 10/28/02 10/28/02 10/30/02 10/30/02
Analysis Date 11/06/02 11/06/02 11/07/02 11/07/02
Date Received 08/15/02 08/15/02 08/23/02 08/23/02
Percent Solids 68.5 68.5 50.4 50.4
Dilution Factor 1 1 1 1
Percent Lipids NA NA NA NA
Min Reporting Limit 0.024 0.024 0.033 0.033
Units Q mg/Kg mg/Kg RPD Q mg/Kg mg/Kg
SHC/TPH

n-Nonane 0.0043 J 0.0041 J 4.8 0.0034 J 0.0035 J
n-Decane 0.0094 J 0.011 J 16 0.0098 J 0.0083 J
n-Undecane 0.012 J 0.014 J 15 0.017 J 0.017 J
n-Dodecane 0.02J 0.022 J 9.5 0.03J 0.029 J
n-Tridecane 0.029 0.03 3.4 0.047 0.046
Isoprenoid RRT 1380 0.0084 J 0.0086 J 2.4 0.014 J 0.014 J
n-Tetradecane 0.035 0.034 2.9 0.06 0.059
Isoprenoid RRT 1470 0.02J 0.02 J 0 0.039 0.039
n-Pentadecane 0.049 0.048 2.1 0.13 0.13
n-Hexadecane 0.047 0.047 0 0.1 0.083
Isoprenoid RRT 1650 0.023 J 0.021 J 9.1 0.029 J 0.03 J
n-Heptadecane 0.068 0.065 4.5 0.22 0.21
Pristane 0.056 0.056 0 0.081 0.086
n-Octadecane 0.051 0.053 3.8 0.086 0.083
Phytane 0.028 0.026 7.4 0.027 J 0.026 J
n-Nonadecane 0.083 0.081 2.4 0.16 0.16
n-Eicosane 0.081 0.076 6.4 0.14 0.14
n-Heneicosane 0.14 0.15 6.9 0.29 0.29
n-Docosane 0.11 0.12 8.7 0.22 0.21
n-Tricosane 0.25 0.26 3.9 0.58 0.61
n-Tetracosane 0.11 0.11 0 0.19 0.21
n-Pentacosane 0.29 0.29 0 0.67 0.87
n-Hexacosane 0.094 B 0.096 B 2.1 0.15 0.19
n-Heptacosane 0.44 0.44 0 0.96 1.2
n-Octacosane 0.084 B 0.086 B 2.4 0.12 B 0.15
n-Nonacosane 0.42 0.41 2.4 0.7 0.78
n-Triacontane 0.05 B 0.054 B 7.7 0.24 0.25
n-Hentriacontane 0.36 0.35 2.8 0.59 0.63
n-Dotriacontane 0.03 B 0.031 B 3.3 0.045 B 0.053
n-Tritriacontane 0.11 0.11 0 0.18 0.19
n-Tetratriacontane 0.011 JB 0.012JB 8.7 0.018 J 0.019 J
n-Pentatriacontane 0.021 J 0.021 J 0 0.051 0.053
n-Hexatriacontane 0.0048 J 0.0049 J 2.1 0.008 J 0.0086 J
n-Heptatriacontane 0.0056 J 0.0056 J 0 0.0086 J 0.0086 J
n-Octatriacontane 0.0042 J 0.004 J 49 0.0068 J 0.0061 J
n-Tetracontane 0.0026 J 0.0029 J 11 0.0046 J 0.005 J
TPH (RES) 5.1 4.9 4 9.5 10
TPH 9.6 8.9 7.6 18 18
%ortho-terphenyl NA NA NA NA
%5A-androstane 95 94 97 100
%d50-tetracosane 105 106 103 109
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Project Title : MMS - AMINIDA - PHASE Il
Data Package: 4175
Data Table: DUP - Surrogate Corrected

Field ID 02-L09-01-PHC-S 02-L09-01-PHC-S DUP

Sample Type N DUP

Matrix SEDIMENT SEDIMENT

Sample Size 23.63 g 23.63 g
Weight Basis DRY DRY
Associated Blank DZ-S-65PB DZ-S-65PB

Field Date 07/30/02 07/30/02

Extract Date 11/20/02 11/20/02

Analysis Date 11/26/02 11/27/02

Date Received 08/15/02 08/15/02

Percent Solids 78.7 78.7

Dilution Factor 1 1

Percent Lipids NA NA

Min Reporting Limit 0.021 0.021

Units RPD mg/Kg mg/Kg RPD
SHC/TPH

n-Nonane 29 0.0012 J 0.0014 J 15
n-Decane 16 0.0036 JB 0.0036 JB 0
n-Undecane 0 0.0032 JB 0.0038 JB 17
n-Dodecane 3.4 0.0049 JB 0.0062 JB 23
n-Tridecane 2.2 0.006 JB 0.0069 JB 14
Isoprenoid RRT 1380 0 0.0022 J 0.0024 J 8.7
n-Tetradecane 1.7 0.0086 JB 0.0091JB 5.6
Isoprenoid RRT 1470 0 0.0056 J 0.0057 J 1.8
n-Pentadecane 0 0.011J 0.011J 0
n-Hexadecane 18 0.032 B 0.023 B 33
Isoprenoid RRT 1650 3.4 0.0065 J 0.0068 J 4.5
n-Heptadecane 4.6 0.016 J 0.016 J 0
Pristane 6 0.014 J 0.012 J 15
n-Octadecane 3.6 0.013 J 0.013 J 0
Phytane 3.8 0.0055 J 0.005 J 9.5
n-Nonadecane 0 0.019 J 0.02 J 5.1
n-Eicosane 0 0.03 0.042 33
n-Heneicosane 0 0.03 0.053 55
n-Docosane 4.6 0.026 0.042 47
n-Tricosane 5 0.055 B 0.064 15
n-Tetracosane 10 0.032 B 0.044 B 32
n-Pentacosane 26 0.072 B 0.085 B 16
n-Hexacosane 24 0.044 B 0.058 B 27
n-Heptacosane 22 0.1B 0.12 B 18
n-Octacosane 22 0.048 B 0.064 B 28
n-Nonacosane 11 0.083 B 0.1B 18
n-Triacontane 4.1 0.055 B 0.066 B 18
n-Hentriacontane 6.6 0.066 B 0.076 B 14
n-Dotriacontane 16 0.017 JB 0.026 B 42
n-Tritriacontane 5.4 0.019 JB 0.024 B 23
n-Tetratriacontane 5.4 0.0054 JB 0.007 JB 26
n-Pentatriacontane 3.8 0.0047 JB 0.0055 JB 16
n-Hexatriacontane 7.2 0.0018 JB 0.0018 JB 0
n-Heptatriacontane 0 0.0013 JB 0.0012 JB 8
n-Octatriacontane 11 ND ND
n-Tetracontane 8.3 ND ND

TPH (RES) 51 15B 16 B 6.4
TPH 0 2B 2B 0
%ortho-terphenyl NA NA
%5A-androstane 75 71
%d50-tetracosane 80 76
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ICF Consulting

Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE I

Data Package: 4175

Data Table: ORS - Surrogate Corrected

QOil Reference

QOil Reference

Oil Reference

Field ID Standard Standard 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 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 451 4.2 7.38 4.37 4.2 4.05 441 4.2
n-Undecane 4.77 4.3 10.9 4.66 43 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 3.2 875 35 3.2 937 3 3.2
Pristane 2.14 22 -2.73 2.26 22 273 2.33 2.2
n-Octadecane 2.8 29 -3.45 2.83 29 241 2.43 29
Phytane 1.51 1.6 -5.62 1.55 1.6 -3.12 1.41 1.6
n-Nonadecane 2.46 26 -5.38 241 26 -7.31 2.28 2.6
n-Eicosane 2.56 27 -5.18 2.54 27 -5.92 2.37 2.7
n-Heneicosane 2.31 24 -3.75 2.24 24 -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 1.2 417 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

SLR.MMS-AN-11.72105-00.8/24/2005

Page 7 of 11

Organics Sediment - SHC - Lab QC - 2002.XLS: ORS



ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE Il
Data Package: 4175
Data Table: ORS - Surrogate Corrected

QOil Reference QOil Reference Oil Reference
Field ID Standard Standard Standard
Sample Type ORS ORS ORS
Matrix OIL OIL OIL
Sample Size 5.02 mg 5.02 mg 5.02
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 10/24/02 11/04/02 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 %D Q ug/mg T %D Q ug/mg T %D Q ug/mg
SHC/TPH
n-Nonane 8.96 5.18 48 7.92 5.14 4.8 7.08 5.24
n-Decane 5 4.26 42 143 4.32 4.2 2.86 4.31
n-Undecane -1.4 4.3 4.3 0 4.18 43 -2.79 4.31
n-Dodecane 3.25 4.14 4 35 4.14 4 35 4.23
n-Tridecane -9 3.79 4 -5.25 3.66 4 -8.5 3.89
Isoprenoid RRT 1380 30 1.3 1 30 1.26 1 26 1.27
n-Tetradecane 11.7 4.6 42 9.52 4.35 4.2 3.57 4.58
Isoprenoid RRT 1470 9.28 1.52 1.4 857 1.46 1.4 4.28 1.47
n-Pentadecane -4.59 3.54 3.7 -4.32 3.61 3.7 -2.43 3.48
n-Hexadecane 5.62 3.39 3.2 594 3.35 3.2 4.69 3.42
Isoprenoid RRT 1650 0 1.68 1.5 12 1.47 1.5 -2 1.66
n-Heptadecane -6.25 2.86 3.2 -10.6 2.76 3.2 -138 2.92
Pristane 5.91 2.05 2.2 -6.82 2.03 22 -71.73 2.09
n-Octadecane -16.2 2.76 2.9 -483 2.47 29 -1438 2.61
Phytane -11.9 1.36 1.6 -15 1.43 1.6 -10.6 1.37
n-Nonadecane -12.3 2.43 26 -6.54 2.37 26 -8.85 2.4
n-Eicosane -12.2 2.59 2.7 -4.07 2.42 27 -104 2.35
n-Heneicosane -7.92 2.22 24 -75 2.36 24 -1.67 2.2
n-Docosane 591 2.2 2.2 0 2.33 2.2 591 2.22
n-Tricosane 25 2.05 2 25 2.07 2 3.5 2.02
n-Tetracosane -6 1.89 2 55 1.92 2 -4 1.84
n-Pentacosane 1.76 1.62 1.7 -47 1.74 1.7 2.35 1.63
n-Hexacosane 2 1.46 1.5 -2.67 1.55 1.5 3.33 1.45
n-Heptacosane -8.33 1.09 1.2 -9.17 1.08 1.2 -10 1.08
n-Octacosane 6.82 0.922 0.88 4.77 0.924 0.88 5 0.901
n-Nonacosane -9.63 0.758 0.81 -6.42 0.728 0.81 -10.1 0.773
n-Triacontane -1.38 0.671 0.65 3.23 0.672 0.65 3.38 0.662
n-Hentriacontane 0 0.748 0.58 29 0.591 0.58 1.9 0.76
n-Dotriacontane -7.27 0.427 0.44 -2.95 0.422 0.44 -4.09 0.429
n-Tritriacontane -4.25 0.375 0.4 -6.25 0.35 04 -125 0.38
n-Tetratriacontane -2.28 0.365 0.35 4.28 0.34 0.35 -2.86 0.318
n-Pentatriacontane 26 0.377 035 7.71 0.418 0.35 19.4 0.398
n-Hexatriacontane 1.3 0.28 0.23 21.7 0.235 0.23 2.17 0.285
n-Heptatriacontane 1.74 0.24 0.23 4.35 0.23 0.23 0 0.229
n-Octatriacontane 4.54 0.226 0.22 273 0.219 0.22 -0.454 0.216
n-Tetracontane -6.84 0.18 J 0.19 -5.26 0.161 J 0.19 -15.3 0.195
TPH (RES) -16.4 171 220 -22.3 183 220 -16.8 172
TPH -4.24 628 660 -4.85 621 660 -5.91 632
%ortho-terphenyl 97 100 95
%5A-androstane 98 98 99
%d50-tetracosane 102 103 101
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Project Title : MMS - AMINIDA - PHASE Il
Data Package: 4175
Data Table: ORS - Surrogate Corrected

QOil Reference QOil Reference
Field ID Standard Standard
Sample Type ORS ORS
Matrix OIL OIL
Sample Size mg 5.02 mg 5.02 mg
Weight Basis OlIL OIL
Associated Blank NA NA
Field Date 05/16/02 05/16/02
Extract Date 05/16/02 05/16/02
Analysis Date 11/06/02 11/06/02
Date Received 05/16/02 05/16/02
Percent Solids NA NA
Dilution Factor 1 1
Percent Lipids NA NA
Min Reporting Limit 0.199 0.199
Units T %D Q ug/mg T %D Q ug/mg T %D Q
SHC/TPH
n-Nonane 4.8 9.17 5.08 4.8 5.83 5.12 4.8 6.67
n-Decane 4.2 2.62 4.34 4.2 3.33 4.38 4.2 4.28
n-Undecane 43 0.232 4.15 43 -3.49 4.23 43 -1.63
n-Dodecane 4 5.75 4.14 4 35 4.16 4 4
n-Tridecane 4 -2.75 3.64 4 -9 3.8 4 -5
Isoprenoid RRT 1380 1 27 1.25 1 25 1.26 1 26
n-Tetradecane 42 9.05 4.62 4.2 10 4.51 4.2 7.38
Isoprenoid RRT 1470 1.4 5 1.35 1.4 -3.57 1.45 1.4 3.57
n-Pentadecane 3.7 -594 3.6 3.7 -2.7 3.52 3.7 -4.86
n-Hexadecane 3.2 6.87 3.34 3.2 4.37 3.46 3.2 8.12
Isoprenoid RRT 1650 1.5 10.7 1.48 1.5 -1.33 1.65 1.5 10
n-Heptadecane 3.2 -8.75 2.79 3.2 -128 2.85 3.2 -109
Pristane 2.2 -5 2.29 22 4.09 1.98 2.2 -10
n-Octadecane 29 -10 2.43 29 -16.2 2.56 29 -11.7
Phytane 16 -144 1.43 1.6 -10.6 1.33 1.6 -16.9
n-Nonadecane 26 -7.69 231 26 -11.2 2.39 26 -8.08
n-Eicosane 2.7 -13 2.39 27 -115 2.51 27 -7.04
n-Heneicosane 24 -833 2.24 24 -6.67 2.22 2.4 -7.5
n-Docosane 2.2 0.909 231 2.2 5 2.2 2.2 0
n-Tricosane 2 1 2.1 2 5 2.02 2 1
n-Tetracosane 2 -8 1.89 2 -5.5 1.88 2 -6
n-Pentacosane 1.7 -4.12 1.75 1.7 2.94 1.62 1.7 -4.7
n-Hexacosane 15 -3.33 1.54 1.5 2.67 1.46 1.5 -2.67
n-Heptacosane 1.2 -10 1.08 1.2 -10 1.08 1.2 -10
n-Octacosane 0.88 2.39 0.934 0.88 6.14 0.893 0.88 1.48
n-Nonacosane 081 -457 0.716 081 -11.6 0.773 0.81 -4.57
n-Triacontane 0.65 1.85 0.64 0.65 -1.54 0.685 0.65 5.38
n-Hentriacontane 0.58 31 0.581 0.58 0.172 0.747 0.58 28.8
n-Dotriacontane 0.44 -2.5 0.417 0.44 -5.23 0.415 0.44 -5.68
n-Tritriacontane 0.4 -5 0.394 0.4 -1.5 0.348 0.4 -13
n-Tetratriacontane 0.35 -9.14 0.377 035 7.71 0.35 0.35 0
n-Pentatriacontane 0.35 13.7 0.44 0.35 25.7 0.392 0.35 12
n-Hexatriacontane 0.23 23.9 0.225 0.23 -2.17 0.27 0.23 17.4
n-Heptatriacontane 0.23 -0.435 0.23 0.23 0 0.229 0.23 -0.435
n-Octatriacontane 0.22 -1.82 0.218 0.22 -0.909 0.225 0.22 2.27
n-Tetracontane J 0.19 2.63 0.15J 0.19 -21 0.192 J 0.19 1.05
TPH (RES) 220 -21.8 182 220 -17.3 171 220 -22.3
TPH 660 -4.24 538 660 -18.5 621 660 -5.91
%ortho-terphenyl 99 96
%5A-androstane 97 95
%d50-tetracosane 103 101
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Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE I

Data Package: 4175

Data Table: ORS - Surrogate Corrected

QOil Reference

QOil Reference

QOil Reference

Field ID Standard Standard 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 11/25/02 11/25/02 12/10/02

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 ug/mg T %D
SHC/TPH

n-Nonane 511 48 6.46 5.29 48 10.2 5.19 48 8.12
n-Decane 4.27 42 1.67 4.35 42 3.57 4.23 42 0.714
n-Undecane 4.19 4.3 -2.56 4.32 4.3 0.465 4.2 43 -2.32
n-Dodecane 4.16 4 4 4.24 4 6 4.1 4 25
n-Tridecane 3.8 4 -5 3.8 4 -5 3.6 4 -10
Isoprenoid RRT 1380 1.19 1 19 1.34 1 34 1.26 1 26
n-Tetradecane 4.36 42 381 4.58 42 9.05 45 42 7.14
Isoprenoid RRT 1470 1.5 14 7.14 1.49 1.4 6.43 1.42 1.4 1.43
n-Pentadecane 3.62 3.7 -2.16 3.53 3.7 -4.59 3.5 37 -54
n-Hexadecane 3.35 3.2 4.69 35 3.2 937 3.39 3.2 594
Isoprenoid RRT 1650 1.53 1.5 2 1.71 1.5 14 1.5 1.5 0
n-Heptadecane 2.72 32 -15 2.76 3.2 -13.8 3 3.2 -6.25
Pristane 1.99 2.2 -9.54 2.01 2.2 -8.64 2.24 22 1.82
n-Octadecane 241 2.9 -16.9 2.36 2.9 -18.6 2.47 29 -14.8
Phytane 1.45 1.6 -9.38 1.22 1.6 -23.8 1.41 1.6 -11.9
n-Nonadecane 2.24 26 -138 2.44 2.6 -6.15 2.28 26 -12.3
n-Eicosane 2.34 27 -133 2.39 2.7 -115 2.25 2.7 -16.7
n-Heneicosane 2.26 24 -583 2.23 2.4 -7.08 2.22 24 -75
n-Docosane 231 2.2 5 2.28 22 364 2.29 2.2 4.09
n-Tricosane 2.04 2 2 2.09 2 45 2.07 2 35
n-Tetracosane 1.89 2 55 1.92 2 -4 1.94 2 -3
n-Pentacosane 1.76 1.7 353 1.64 1.7 -3.53 1.79 1.7 5.29
n-Hexacosane 1.53 1.5 2 1.48 15 -1.33 1.52 15 1.33
n-Heptacosane 1.09 1.2 -9.17 1.14 1.2 -5 1.12 1.2 -6.67
n-Octacosane 0.938 0.88 6.59 0.936 0.88 6.36 0.94 0.88 6.82
n-Nonacosane 0.746 081 -7.9 0.781 0.81 -3.58 0.774 0.81 -4.44
n-Triacontane 0.641 0.65 -1.38 0.675 0.65 3.85 0.675 0.65 3.85
n-Hentriacontane 0.602 0.58 3.79 0.753 0.58 29.8 0.59 058 1.72
n-Dotriacontane 0.412 0.44 -6.36 0.418 0.44 -5 0.426 0.44 -3.18
n-Tritriacontane 0.371 0.4 -7.25 0.358 0.4 -105 0.392 0.4 -2
n-Tetratriacontane 0.353 0.35 0.857 0.384 035 9.71 0.359 0.35 257
n-Pentatriacontane 0.47 035 34.3 0.415 0.35 18.6 0.406 0.35 16
n-Hexatriacontane 0.233 0.23 1.3 0.285 0.23 239 0.238 0.23 3.48
n-Heptatriacontane 0.257 0.23 11.7 0.244 0.23 6.09 0.228 0.23 -0.87
n-Octatriacontane 0.235 0.22 6.82 0.246 0.22 11.8 0.217 0.22 -1.36
n-Tetracontane 0.192 J 0.19 1.05 0.193 J 0.19 158 0.178 J 0.19 -6.32
TPH (RES) 185 220 -15.9 173 220 -21.4 204 220 -7.27
TPH 634 660 -3.94 633 660 -4.09 630 660 -4.54
%ortho-terphenyl 98 97 98
%5A-androstane 96 102 98
%d50-tetracosane 102 101 102

SLR.MMS-AN-11.72105-00.8/24/2005
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ICF Consulting
Environmental Chemistry and Forensics

Project Title : MMS - AMINIDA - PHASE Il
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 Q

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

SLR.MMS-AN-11.72105-00.8/24/2005
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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 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 209 209 209 209 209 209

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 0.64 125 51 ND 0.54 125 43 & ND 0.44 25 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 25 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 0.94 125 75 ND 0.86 1.25 69 ND 1.8 25 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 0.95 125 76 ND 2.1 25 84
n-Heneicosane 0.001J ND 0.0012 J 0.00092 JB ND 0.001J
n-Docosane 0.0015 J ND 0.0011J 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 0.98 125 78 0.0049 J 2.2 25 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 0.95 125 76 0.0049 J 2.2 25 88
n-Hentriacontane 0.024 J 0.66 0.0063 J 0.0061 JB 0.0049 J 0.0035 JB
n-Dotriacontane 0.015J 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 13 1.25 104 0.0013 J 0.96 125 77 0.0008 J 21 25 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 0.95 125 76 ND 21 25 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 0.31J 14

TPH 0.57 J 18 0.27 J 7.2 0.31J 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 Il

Data Package: 4079

Data Table: ORS - Surrogate Corrected

Oil Reference

Oil Reference

Field ID Standard Standard

Sample Type ORS ORS

Matrix OIL OIL

Sample Size 5.1 mg 5.1 mg

Weight Basis OolL oIlL

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 7.94 232 214 841
Fluorene 106 95.2 11.3 102 952 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 256 222 153 254 222 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 13.4 149 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 515 49.2 4.67 51.5 492  4.67
C1-Chrysenes 80.3 815 -1.47 78 815 -4.29
C2-Chrysenes 92.1 102 -9.7 100 102 -1.96
C3-Chrysenes 79.6 79.6 0 65.7 79.6 -175
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
Benzol[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 1.13J 1.24 ]
Benzol[g,h,i]perylene 31J 3.18 -5.66 3.04J 3.18 -4.4
d8-Naphthalene 88 96
d10-Acenaphthene 95 99
d10-Phenanthrene 99 100
d12-Benzo[a]pyrene 111 105

SLR.MMS-AN-I1.72105-00.8/24/2005
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ICF Consulting
Environmental Chemistry and Forensics

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

Oil Reference Oil Reference
Field ID Standard Standard
Sample Type ORS ORS
Matrix OIL OIL
Sample Size 5.1 mg 5.1 mg
Weight Basis OolL OlL
Associated Blank NA NA
Field Date 04/23/02 04/23/02
Extract Date 04/23/02 04/23/02
Analysis Date 11/05/02 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 Hydro
Naphthalene 825 710 16.2 760 710 7.8
C1-Naphthalenes 1560 1600 -2.5 1400 1600 -9.38
C2-Naphthalenes 2090 2300 -9.13 2000 2300 -10.9
C3-Naphthalenes 1560 1960 -20.4 1700 1960 -13.8
C4-Naphthalenes 897 1180 -24 950 1180 -19.5
Acenaphthylene ND ND
Acenaphthene ND ND
Biphenyl 230 214 748 220 214 4.2
Fluorene 101 95.2 6.09 100 95.2 7.14
C1-Fluorenes 251 239 5.02 240 239 0.837
C2-Fluorenes 346 356 -2.81 340 356 -3.93
C3-Fluorenes 349 396 -11.9 330 396 -16.2
Anthracene ND ND
Phenanthrene 280 260 7.69 280 260 6.54
C1-Phenanthrenes/anthracenes 550 612 -10.1 600 612 -1.14
C2-Phenanthrenes/anthracenes 606 752 -19.4 690 752 -8.64
C3-Phenanthrenes/anthracenes 444 534 -16.8 510 534 -4.31
C4-Phenanthrenes/anthracenes 275 308 -10.7 290 308 -4.54
Dibenzothiophene 253 222 14 250 222 131
C1-Dibenzothiophenes 488 484 0.826 490 484 2.27
C2-Dibenzothiophenes 625 658 -5.02 690 658 5.32
C3-Dibenzothiophenes 514 574 -10.4 560 574 -2.26
Fluoranthene ND ND
Pyrene 14.1 13.4 5.22 17 134 28.4
C1-Fluoranthenes/pyrenes 78.9 83.9 -5.96 88 83.9 4.77
C2-Fluoranthenes/pyrenes 143 142 0.704 150 142 5.63
C3-Fluoranthenes/pyrenes 144 158 -8.86 170 158 6.96
Benzo[a]anthracene ND ND
Chrysene 52.8 492 732 54 49.2 10.6
C1-Chrysenes 81.6 81.5 0.123 90 815 10.2
C2-Chrysenes 89.8 102 -12 110 102 3.92
C3-Chrysenes 77.4 79.6 -2.76 100 79.6 256
C4-Chrysenes 57 64 -10.9 72 64 122
Benzo[b]fluoranthene 7.58 7.62 -0.525 7 7.62 -7.87
Benzol[k]fluoranthene ND ND
Benzo[e]pyrene 121 124 -2.42 12 124 -1.61
Benzo[a]pyrene ND ND
Perylene ND ND
Indeno[1,2,3,-c,d]pyrene ND ND
Dibenzo[a,h]anthracene 121 15
Benzo[g,h,i]perylene 297 3.18 -8.8 347 3.18 5.66
d8-Naphthalene 92 89
d10-Acenaphthene 96 95
d10-Phenanthrene 97 96
d12-Benzo[a]pyrene 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

Instrument Reference Instrument Reference
Field ID Standard 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 % 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
Benzol[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

Instrument Reference Instrument Reference
Field ID Standard 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 11/05/02 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 Hydro
Naphthalene 7050 6890 2.32 6700 6890 -2.61
C1-Naphthalenes ND ND
C2-Naphthalenes ND ND
C3-Naphthalenes ND ND
C4-Naphthalenes ND ND
Acenaphthylene 6520 6960 -6.32 6400 6960 -7.33
Acenaphthene 6570 7280 -9.75 6400 7280 -12.1
Biphenyl 7160 7000 2.28 6900 7000 -1.43
Fluorene 6370 7270 -124 6200 7270 -147
C1-Fluorenes ND ND
C2-Fluorenes ND ND
C3-Fluorenes ND ND
Anthracene 7140 7820 -8.7 7000 7820 -11
Phenanthrene 6820 7010 -2.71 6800 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 6030 5910 2.03 6000 5910 1.35
Pyrene 5860 5890 -0.509 5800 5890 -0.679
C1-Fluoranthenes/pyrenes ND ND
C2-Fluoranthenes/pyrenes ND ND
C3-Fluoranthenes/pyrenes ND ND
Benzo[a]anthracene 3400 3590 -5.29 3400 3590 -5.29
Chrysene 7140 7030 1.56 7000 7030 0.142
C1-Chrysenes ND ND
C2-Chrysenes ND ND
C3-Chrysenes ND ND
C4-Chrysenes ND ND
Benzo[b]fluoranthene 5540 5250 5.52 5600 5250 5.9
Benzol[k]fluoranthene 5760 5570 341 5400 5570 -1.97
Benzo[e]pyrene 5930 5620 5.52 5700 5620 1.78
Benzo[a]pyrene 6760 6790 -0.442 6700 6790 -1.18
Perylene 7230 7120 1.54 6900 7120 -2.53
Indeno[1,2,3,-c,d]pyrene 6350 6290 0.954 6200 6290 -0.795
Dibenzo[a,h]anthracene 5570 5180 7.53 5500 5180 6.56
Benzolg,h,i]perylene 5440 5290 2.84 5200 5290 -0.945
d8-Naphthalene 94 97
d10-Acenaphthene 94 97
d10-Phenanthrene 94 97
d12-Benzo[a]pyrene 87 94
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ICF Consulting
Environmental Chemistry and Forensics

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

Standard Reference Standard Reference Standard Reference
Field ID Material - 1944 Material - 1944 Material - 1944
Sample Type SRM SRM SRM
Matrix SEDIMENT SEDIMENT SEDIMENT
Sample Size 101g 1.01g 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
Benzol[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 |1
Data Package: 4079
Data Table: DUP - Surrogate Corrected

02-SAG-01-PHC-S

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 DUP

Sample Type N DUP N DUP N DUP

Matrix SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT

Sample Size 17.49 g 17.46 g 2069 20.65 g 15419 152¢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 ug/Kg ug/Kg RPD ug/Kg ug/Kg RPD
Polynuclear Aromatic Hydrocarbons

Naphthalene 12 11 8.7 7.4 72 2.7 6.9 7.4 7
C1-Naphthalenes 25 24 4.1 16 17 6.1 17 15 12
C2-Naphthalenes 41 40 245 29 30 34 35 34 29
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 52 0 6.1 5.8 5
Fluorene 5.4 55 1.8 4 3.9 25 55 53 37
C1-Fluorenes 9.4 9.6 21 7.1 6.7 5.8 73 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 0.6J 9.5 0.61 0.58J 5) 0.83 0.81J 24
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 31 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 25 29 3 3.4 4.1 4.1 0
C1-Dibenzothiophenes 8.8 8.7 11 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 24 6.5 6.1 6.3 16 18 12
Fluoranthene 6.2 577 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
Benzolk]fluoranthene 0.6 0.85 34 0473 0.48 J 20 0.96 0.93 3.2
Benzo[e]pyrene 8.7 8.8 11 8.2 8 25 8.8 9.1 3.4
Benzo[a]pyrene 22 2.2 0 16 1.7 6.1 4.4 3.9 12
Perylene 59 57 34 56 56 0 100 97 3
Indeno[1,2,3,-c,d]pyrene 1.7 17 0 13 14 7.4 25 2.4 4.1
Dibenzo[a,h]anthracene 0.89 0.85 4.6 0.75 0.83 10 1.1 1 95
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

Oil Reference

Field ID Standard

Lab ID BY320RS

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
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) 19 248 -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 35.1 339 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
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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 NO3 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 LO8 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 \% Zn
Material (Hg/g) (%) (uglg) (Hg/g) (uglg) (uglg) (Mo/g) (uolg) (Hg/g) (%)  (Hg/g) (uglg) (uglg) (He/g) (uglg) (ug/g) (Ha/g) (uglg)
SRM MESS-2 019 860 214 966 241 025 135 107 37.7 420 0.089 354 445 219 124 101 247 157
This Study 0.16 852 20.6 986 241 025 135 104 38.4 417 0.089 353 448 217 122 0.99 246 158
0.16 865 215 1060 241 025 145 104 375 416 0.093 353 485 224 118 1.04 253 165
0.16 871 209 1040 238 024 140 108 394 417 0.087 352 478 224 121 1.03 259 159
8.86 106 39.3 420 0.098 363 250 167
8.68 101 38.4 426 0.092 356 259 159
SRM MESS-2 0.18 857 20.7 - 232 024 138 106 39.3 435 0.092 365 493 219 109 0.98 252 172
NRC Certified Values +0.02 +0.26 0.8 - +0.12 +001 +14 8 +20 +0.22 £0.009 +21 +18 +12 =£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 \% Zn
(Hg/g) (%) (uglg) (Hg/g) (uglg) (uglg) (Mo/g) (uolg) (Hg/g) (%)  (Hg/g) (uglg) (uglg) (He/g) (pglg) (ug/g) (Ha/g) (uglg)
Method Detection Limit 0.01 o0.01 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 Sh Tl \/** Zn |
Mean 93.1 1055 1059 985 963 988 1018 109.7 1033 971 844 1021 941 99.0 100.7 101.3 1173 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 T 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
***Einal 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 Sh 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 12 23 3.8 0.0 4.9 34 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 16 3.2 1.6 0.0 23 18 0.4 2.2 0.7 - 15 13 14 3.9 4.0 5.6 18

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 TI \% Zn
Material (Mo/9) (Mo/g) (Molg) (ugl9) (Mo/9) (Mo/g) (MO/g) (Molg)  (Mo/g)  (Mo/g)  (Mg/9)  (Molg) (Mg/9) (Mo/9) (Mo/g)  (ug/9) (ualg) (Hg/g)
SRM #2976 0.009 158 126 0.71 0005 0.77 061 0.57 4.0 175 0.059 334 087 1.13 0.014 0.002 0.88 145
This Study
SRM #2976 0.011* 134* 133 - - 0.82 061* 050* 4.02 171.0 0061  33* 093 1.19 - 0.001%* - 137
NIST Certified Values |+0.005 +34 +1.8 - - +0.16 +002 +0.16 +0.33 49 +00036 +2 +012 +0.18 - - - +13
CRM DORM-2 106 179 253 0.006 0.049 0.172 322 2.3 149 4.64 34 175
This Study 0.039 0.069 0.027 0.004 0.19 243
CRM DORM-2 0.041 109 18.0 - - 0.043 0.182 347 234 142 464 366 194 0.065 - 0.004%* - 25.6
NRC Certified Values |+£0.013 1.7 #1.1 - - £0008 £0.031 *#55 +016 +10 +026 +0.34 *31 =0.007 - - - +2.3
(Ho/L)  (ng/L) (Mg/lL)  (no/L)  (ng/L)
SRM #1643d - - - 506.3 12.66 - - - - - - - - - 545 7.07 358 -
This Study
SRM #1643d - - - 506.5 12.53 - - - - - - - - - 541 728 351 -
NIST Certified Values - - - +89 +0.28 - - - - - - - - - +11 +025 +14 -
* 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 TI \% Zn

(Mo/9) (Mo/g) (Mo/g) (Mo/g) (Mo/g) (Mg/g) (Mo/g) (HMolg) (Mo/g)  (Holg)  (Mo/g)  (HMo/g) (Mo/g) (Molg) (Molg) (Mglg) (Mg/g) (Hg/g)

Method Detection Limit | 0.004 2.3  0.03 0.01 0.001 0.001 0.003 0.01 0.7 25 0001 1.1 001 0.003 0001 0.001 0.01 04




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 Sh TI \ Zn
Mean 100.3 969 96.0 98.1 1069 979 1047 957 1019 957 70.2 103.3 951 98.8 917 1047 91.7 99.1
Standard Deviation 1.2 0.3 4.1 3.2 3.2 0.8 0.3 1.3 35 34 45 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
***Einal 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 Sbh Tl \ Zn
02-N12-01-PHC-T-AN 1.0 1.0 0.1 11 0.0 0.0 1.4 4.2 0.0 2.7 3.6 1.5 35 0.0 31 0.0 34 0.0

Percent RSD = (standard deviation / mean) X 100




MMS Beaufort Sea ANIMDA Project: Summer 2002 Sampling

Station Data for Trace Metal Sediment Samples. “‘umm

Sample Station Station Collection Comments
Identification Identification Grouping Date
02-N01-01-MET-S NO1 Northstar 8/3/2002
02-N02-01-MET-S NO2 Northstar 8/3/2002
02-N03-01-MET-S NO3 Northstar 8/5/2002 Field Triplicate
02-N03-02-MET-S NO3 Northstar 8/5/2002 Field Triplicate
02-N03-03-MET-S NO3 Northstar 8/5/2002 Field Triplicate
02-N04-01-MET-S NO4 Northstar 8/3/2002
02-N05-01-MET-S NO5 Northstar 8/3/2002
02-N06-01-MET-S NO6 Northstar 8/2/2002
02-N07-01-MET-S NO7 Northstar 8/5/2002
02-N08-01-MET-S NO8 Northstar 8/5/2002
02-N09-01-MET-S NO9 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 LO1 Liberty 7/31/2002
02-L04-01-MET-S LO4 Liberty 7/29/2002
02-L06-01-MET-S LO6 Liberty 7/30/2002
02-L07-01-MET-S LO7 Liberty 7/30/2002
02-L08-01-MET-S LO8 Liberty 7/30/2002 No Clams
02-L08-02-MET-S LO8 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 \Y Zn Comments

Identification (Hg/g) (%) (Mg/g) (Mg/g) (Mg/g) (Mg/g) (Mg/g) (Mg/g) (Mg/g) (%)  (Mg/g) (Mg/g) (Ma/g) (Mg/g) (Mg/g) (Mg/g) (Hg/g) (Mglg)

02-N01-01-MET-S 0.06 1.73 7.4 212 0.9 0.05 6.5 28.6 54 1.21 0.009 189 111 6.5 0.27 0.20 28.4 29.8

02-N02-01-MET-S 0.08 451 127 501 11 013 162 675 194 264 0044 424 269 138 048 047 112 799

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 0.08 536 143 545 15 018 110 784 238 290 0049 219 358 115 054 059 133 889 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 59.4 162 226 0048 369 266 103 044 041 103 773

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 0.10 587 137 584 15 0.18 125 822 256 329 0.057 653 387 121 058 058 139 931 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 7.4 494 132 188 0.036 292 255 6.2 037 042 752 53.0

02-N08-01-MET-S 0.06 4.45 10.1 469 1.2 0.17 9.7 64.5 19.8 253 0.045 398 30.8 9.3 0.47 0.51 111 73.6

02-N09-01-MET-S 004 371 7.9 402 1.0 0.16 8.7 536 143 191 0036 517 273 7.3 039 044 914 606

02-N10-01-MET-S 0.07 4.49 11.3 473 1.1 0.19 10.6 65.1 20.3 269 0.046 533 323 9.5 0.50 0.50 114 79.0

02-N11-01-MET-S 0.07 273 6.7 293 11 0.11 7.3 549 108 175 0.023 294 183 8.9 037 030 716 531

02-N12-01-MET-S 0.10 4.86 9.2 478 1.1 0.21 10.6 68.3 21.8 273 0.047 411 36.3 10.1 0.51 0.52 115 85.5

02-N13-01-MET-S 0.12 558 106 514 1.2 022 126 829 255 318 0061 648 36.6 153 0.60 053 130 107

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 0.11 165 6.3 302 1.0 0.11 5.2 224 6.4 114 0015 177 109 6.1 028 020 410 293

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 0.09 527 137 518 11 021 116 755 235 294 0057 443 305 138 059 055 131 9438

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 0.05 450 114 476 11 019 103 66.8 185 249 0045 393 327 9.1 045 049 107 719

02-N19-01-MET-S 0.07 4.60 12.0 478 1.2 0.18 10.4 65.8 20.5 257 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 51 025 021 358 276

02-N21-01-MET-S 0.31 4.43 8.5 423 0.9 0.21 9.4 69.5 19.6 248 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 9.7 669 210 245 0047 286 336 104 050 055 118 82.0

02-L01-01-MET-S 0.07 2.59 7.6 259 0.6 0.10 55 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 009 378 102 385 0.7 0.16 8.3 556 156 211 0036 314 203 116 052 044 959 721

02-L06-01-MET-S 0.05 4.58 10.0 486 1.2 0.19 9.6 68.3 18.5 243 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 8.4 603 176 215 0.041 282 297 8.0 047 046 102  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 0.07 343 9.0 534 0.9 0.17 7.3 545 145 197 0.033 249 263 7.4 042 043 854 612 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 0.07 471 137 512 0.8 0.17 8.5 656 214 275 0061 372 275 129 054 052 109 838

02-3B-01-MET-S 0.07 5.03 12.7 518 0.9 0.23 8.8 71.3 22.1 281 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 66.0 215 244 0042 430 297 116 056 050 99.3 88.2

02-4B-01-MET-S 0.05 2.02 4.9 221 0.5 0.17 55 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 001 156 43 165 0.3 0.05 4.0 23.3 4.2 116 0.007 196 119 4.1 019 018 448 239

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 005 172 6.9 221 0.7 0.05 4.6 19.7 4.8 1.03 0.008 149 113 5.9 020 021 380 215

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 8.3 583 139 213 0032 38 275 8.2 041 035 909 764 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




MMS Beaufort Sea ANIMDA Project: Summer 2002 Sampling

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 \Y Zn Comments

Identification (Hg/g) (%) (Mg/g) (Mg/g) (Mg/g) (Mg/g) (Mg/g) (Mg/g) (Mg/g) (%)  (Mg/g) (Mg/g) (Ma/g) (Mg/g) (Mg/g) (Mg/g) (Hg/g) (Mglg)

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 0.18 106 674 193 2.04 0043 467 343 8.6 049 046 101 782

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 50.3 126 1.84 0.025 345 279 6.1 037 039 749 595

02-5(1)-01-MET-S 0.05 1.72 75 223 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 0.05 347 8.0 357 0.5 0.13 7.3 49.6 136 201 0.060 296 216 8.6 041 035 918 647

02-5(10)-01-MET-S #1 0.07 2.62 8.5 271 0.5 0.12 6.1 39.9 10.2 152 0.021 234 17.7 7.3 0.33 0.26 71.0 55.7 Lab Duplicate

02-5(10)-01-MET-S #2 0.06 256 8.2 271 0.5 0.12 6.0 39.3 9.6 148 0020 234 179 7.2 033 026 710 552 Lab Duplicate

02-CAN-01-MET-S 0.11 3.54 45 439 0.9 0.59 10.2 64.2 26.9 209 0.077 329 45.2 8.2 0.86 0.48 133 100

02-KUPB-01-MET-S 0.17 370 130 589 14 028 145 644 341 3.03 0066 1240 391 184 070 034 825 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 \% Zn
Grouping (Mofg) (%)  (uo/9) (Mo/g) (Molg) (Mg/g) (Mo/g) (Molg) (Mg/g) (%) (Molg) (ug/g) (Mo/g) (Molg) (ug/g) (po/g) (Molg) (Mglg)
Northstar Mean 0.09 435 100 456 1.1 017 102 634 186 244 0.043 419 289 104 047 046 106 755
Stations | Std. Dev.  0.05  1.33 27 103 02 0.5 28 179 6.4 0.69 0.015 156 9.2 29 011 012 340 231
NO1-N21 n 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23

Maximum  0.31 592 141 582 16 027 162 834 263 328 0061 789 429 153 0.60 059 146 107
Minimum  0.04  1.65 42 212 0.8 0.05 52 224 54 0.89 0009 143 8.1 51 025 02 284 276

Liberty Mean 010 3.19 9.0 394 08 014 70 496 127 1.82 0.029 251  20.0 86 042 037 773 578
Stations | Std. Dev.  0.07  1.06 15 109 02 0.5 20 135 50 050 0012 622 9.8 1.6 008 011 279 172
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 1.2 019 96 683 185 243 0044 335 326 116 052 049 110 777
Minimum  0.05 1.64 6.8 243 0.6 0.08 38 317 69 099 0.012 167 8.5 72 031 021 375 305

BSMP Mean 0.06 3.21 84 351 07 015 71 467 128 1.82 0.031 299 219 81 038 036 767 586
Stations | Std. Dev.  0.02  1.33 25 133 02 0.7 24 201 69 0.68 0.020 120 9.2 31 013 013 308 251
3A-5(10) n 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15

Maximum  0.08 542 137 538 1.3 031 114 728 221 282 0061 533 371 141 056 055 131 891

Minimum 001 156 43 165 03 0.05 4 192 42 078 0.006 149 8.6 41 019 018 362 215

Cumulative* | Mean 0.08 3.79 93 411 09 016 87 557 157 214 0037 353 252 94 043 041 916 67.1
Std. Dev.  0.05 1.39 26 122 03 0.06 30 194 69 072 0.017 149 9.9 30 012 013 346 242

n 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45

Maximum  0.31 592 141 582 16 031 162 834 263 328 0061 789 429 153 0.60 059 146 107

Minimum 001 156 42 165 03 0.05 38 192 42 078 0006 143 8.1 41 019 018 284 215

* Excluding CAN and KUPB sediment samples.
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Quality Assurance and Quality Control Data for Sediment Metal Analyses. Page 1 of 2

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 \% Zn
(g/g) (%) (ug/g) (uglg) (uglg) (Mg/g) (uglg) (Molg) (Mg/g) (%)  (uglg) (Mg/g) (uglg) (uglg) (Hg/g) (uglg) (Mglg) (uglg)
CRM MESS-2 0.18 854 212 1060 23 0.25 145 109 375 429 0.088 369 480 208 109 097 257 170
This Study 0.18 851 214 1020 2.2 0.24 141 106 37.8 423 0.094 370 482 211 107 096 255 170
0.17 865 212 987 2.3 0.25 138 104 38.2 4.21 - 354 482 229 113 103 249 165
0.20 866 21.3 1000 2.2 0.24 141 105 38.0 4.20 - 357 496 227 111 103 250 166
CRM MESS-2 0.18 857 207 - 232 024 138 106 39.3 435 0.092 365 493 219 109 0.98 252 172
NRC Certified Values +0.02 +0.26 +0.8 - +0.12 +0.01 +14 +8 +2.0 +£0.22 +0.009 +21 +18 12 +0.13 - +10 +16
CRM MESS-3 - - - - - - - - - - - - - - - - - -
This Study - - - - - - - - - - - - - - - - - -
CRM MESS-3 0.18 859 21.2 - 230 024 144 105 33.9 434 0.091 324 469 211 102 090 243 159
NRC Certified Values +0.02 +0.23 1.1 - +0.12 +0.01 +*20 4 +16 +0.11 +0.009 +12 +22 07 +0.09 +0.06 =10 +8
(hg/lL) (ng/L) (ng/L) (ng/l) (ng/L) (ng/L) (ng/l) (ng/L) (ng/L) (ng/ll) (ng/L) (ng/L) (ng/l) (ng/L) (ng/lL) (ng/L) (ng/L) (nglL)
SRM #1643d - - - 509.2 - - - - - - - - - - - - - -
This Study - - - 507.6 - - - - - - - - - - - - - -
SRM #1643d 1270 127.6 56.02 506.5 1253 6.47 25.00 1853 20.5 91.2 - 3766 581 1815 541 728 351 7248
NIST Certified Values +0.057 £+35 +0.73 +89 +0.28 +0.37 +059 +020 +38 39 - +0.83 +27 +064 +11 +025 +14 =+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 \% Zn
(g/g) (%) (Hg/g) (uglg) (uglg) (Ho/g) (uglg) (Molg) (Mg/g) (%)  (uglg) (Mg/g) (uglg) (uglg) (Hg/g) (uglg) (Mg/g) (ug/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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Quality Assurance and Quality Control Data for Sediment Metal Analyses.

Percent Spike Recovery.

Page 2 of 2

Ag Al As Ba Be Cd Co Cr Cu Fe Hg Mn Ni Pb Sb Tl \Vhsisd Zn |
Mean 929 1020 98.6 1029 935 933 985 985 98.3 951 932 1003 965 969 965 96.9 116.7 97.8
Standard Deviation 25 2.8 5.7 4.7 1.8 14 5.3 4.9 2.3 4.7 5.8 1.6 0.4 3.2 3.1 4.9 25 3.7
(n=) 4 2 4 4 4 4 4 2 2 2 9 2 2 4 4 4 2 2
***Einal 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 Sbh Tl V Zn
02-N05-01-MET-S 0.0 11 0.0 0.6 0.0 0.0 0.6 0.9 0.5 0.4 5.1 0.9 0.2 11 0.0 1.2 1.0 1.0
02-5(10)-01-MET-S 10.9 1.6 25 0.0 0.0 0.0 1.2 11 4.3 1.9 34 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:

e (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

e Collected a total of 44 surface sediment samples (0 to 1 cm) for hydrocarbon and
metals chemistry (triplicates at 2 stations)

e Collected 10 bivalve/amphipod samples
e (Collected 5 source sediment/peat samples (4 river stations)

e Collected current and turbidity profiles along 6 transect lines around Northstar (10
total profiles)

e Collected 30 suspended sediment samples at 10 stations (corresponding to current
and turbidity profile stations)

e Collected fish samples in three areas: Northstar, Liberty, and Cross Island
(background)

e 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&GQG) 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 & SE 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 29" 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

Water
Station ID Station Type Sample Type Latitude Longitude | Depth (ft) Date Time Analysis/Replicates
13C & Suspended Doppler
Organics | Metals | GS/TOC | Methyl Hg | Tissue Sediment ODB 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 |(AnnoyxFish)
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)
LO1 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
LO7 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)
NO1 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
NO2 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
NO3 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)
NO4 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
NO5 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
NO6 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
NO7 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
NO8 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
NO9 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 Nuigsut
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 Nuigsut (sed. and peat)
LOO 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
B0O 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
NOO 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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Arthur D Little Stati on L 0 g Station ID 5/?‘

s Client MMS
Date 2o/ & Project 2000 ANIMIDA
Time 1/ -/ |35 Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Type

Sampling Location /4' iQn
Station Number 3’ B 50 orthstar!LibertyfAlternatc
+HE 147705475

Latitude__70° (. 78Y Longitude

Field Observations and Measurements "y _ '
Wind Speed__L_&-‘- Wind Direction__/~Y & Seas/Ice. ~ 2 _ﬂ . <o o/ c@

Water Depth___ 2 2 € 4. . Conductivity, Temperature, Depth (CTD) [l
CTD Depth(s) ~20 £1, Doppler Current N Turbidity W
Acoustics: Air Water Other

Comments:

Samples Collected
Surface Sediments: _ Van Veen Grab_*_ S No. of Replicates___| C b ‘L“ Jams)

Organics | Metals | Grain Size | TOC BC  |Methyl Hg| Other
I l l [ ! DDBGD
Sediment Texture (check all that apply) :
>50% silt/clay v Fine Coarse Sand Gravel____ Shell Hatch Mixed____
Indications of Anoxia:  Yes No_v~ H,S Odor: Yes No_+"
Comments: C\ay wf ~(-2cwm ovely 9 lau Q.
Suspended Sediments:
Surface__ [ Mid-Water_3 yw Bottom _5 pin Other
Comments:
Biota: (circle species collected for analysis)

Amphipods Annonyx
Fish: Sculpin Safron Cod Arctic Cod Char, Cisco Flounder____ Whitefish__

Clams Astarte_ V" Cyrtodaria Macoma Portlandia
Comments: 61l ywt v ¢ Jo15  Gullypuf n @ /5iS Mo L3k some Kelp pece

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments: + 90 a\mbb u.\tflu A50 mL Tav ok Ic\vui-rf?— o)
P\%‘\-u.'l-( 3 mdeemd (J2cwd) aloo found /no-i u_!/,.szlpj)

Field Personnel: <7 _’! B AR T H J= M

Signature: ‘{Qp N@"\/\/—\ Date: S’{/ ,Q_,&j (8,

A0
7 4



Arthur D Little

Date

Uxled

Time ;735 /745

Station Log

Station ID

33

Client
Project
Case No.

MMS

2000 ANIMIDA

68533

Sampling Location
Station Number,
Latitude_ H°1 7. 21 F

Longitude /4 2°0 2. 549

Field Observations and Measurements

Seas/lce_/ =2 7[;/ _seuS e i &

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

2B

Type
JNorthstar/Liberty/Alternate

Wind Speed_J5~A/S . Wind Direction_£/VE
Water Depth___ /4 £ Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other
Comments:
Samples Collected
Surface Sediments: Van Veen Grab_|/ No. of Replicates =
Organics | Metals | Grain Size | TOC PCc  |MethylHg| Other
/ ’ / / Y ovB ()
Sediment Texture (check all that apply) :
>50% silt/clay__ Fine_;/ Coarse Sand Gravel____ Shell Hatch Mixed___
Indications of Anoxia:  Yes No H,S Odor: Yes No
Comments: Hwd » Seor feoc l,.// raahy crrq,o/t,,:'da/ ? Jeobey
Suspended Sediments:
Surface 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: Calitev i The Lo pf FPofe L=

Field Personnel:

Signature: /%

TR B KR, I'H T mm

—

N

72 I

oate: __ /30 /p0

g

T




Arthur D Little Station¥.o sation> LB
o = g Client MMS

Date 2/ 212 00C Project 2000 ANIMIDA
Time ,n,0- 1030 Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location 1 3’7‘”/‘5 dﬂ atiqn Type
Station Number W 9 g /NorthstarfLibertyr’AJtemate
Latitude_ Z( ? /S 44,0 Longitude /47" 4C. 57
Field Observations and Measurements
Wind Speed_ /Z <t . Wind Direction_A/ A/& Seas/Ice_ 2-5 ;ﬁ/ Py e o
Water Depth C /t > Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other
Comments:

Samples Collected -
Surface Sediments:  Van Veen Grab 4 No. of Replicates__/ (Z f]mbf. /5hae 5‘7&"0

Organics | Metals | Grain Size | TOC Bc  |Methyl Hg| Other
) J ! i o280
Sediment Texture ( check all that apply) :
>50% silt/clay Fine Coarse Sandv” Gravel____ Shell Hatch Mixed___
Indications of Anoxia:  Yes Nes. H,S Odor: Yes No_+—"

Comments: SR Clay m. Kod v o gond pavticles ¥ sraa!/rmd on Y 4 im DLNJ(m/B»

Suspended Sediments: '

Signature:

Surface Mid-Water Bottom Other
Comments:
Biota: (circle species collected for analysis)
Amphipods Annonyx
Fish: Sculpin Safron Cod Arctic Cod_1l _ Char Cisco_S Flounder___ Whitefish___
Clams Astarte Cyrtodaria_______ Macoma Portlandia
Comments: ICIMMW-/ e th * !0}0 _Gillet v @ o
Quality Control Samples
Field Blank Equipment Blank Other
Overall Comments: ﬂ;m'lr\mod b M@ 199D Etwmi\ (S Savgy o ~ 20meC
g‘l” m\— !S‘Q'il Lyt (u-tsl:\-l- .V\ ::N‘an

[oCisco omd -1 Yoiylardn GOl puk. | 2 C3co Releted lece e

ey ave "angied by Hao gill na b

Field Personnel: FAT1 _'T/i A K < é" ﬂ? ld

ke i '




Arthur D Little Station Log St 44
g Client MMS

Date ¢-2\-0O VO Project 2000 ANIMIDA
Time (¢330 Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location‘-_! A_ Station Type
Station Number. 3 LN BSMP/Northstar/Liberty/Alternate
Latitude_ 20" €160 Longitude M7~ 90. 2% ]

Field Observations and Measurements JU =

Wind Speed_ 10¥4elS  Wind Direction Seasflce__ 2ok 0 icer

Water Depth Lo £k Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity.
Acoustics: Air Water Other
Comments:
Samples Collected
Surface Sediments: Van Veen Grab No. of Replicates § L
Organics | Metals | Grain Size | TOC Bc  |MethylHg| Other
Sediment Texture (check all that apply) :
>50% silt/clay Fine Coarse Sand Gravel____ Shell Hatch_ Mixed___
Indications of Anoxia:  Yes No H,S Odor: Yes No,
Comments:
Suspended Sediments:
Surface Mid-Water. Bottom Other,
Comments:
Biota: (circle species collected for analysis)
Dl Jarebat —L

Amphipods Annonyx
Fish: Sculpin Safron Cod Arctic Cod Char, Cisco a Flounder___ Whitefish___

Clams Astarte____ Cyrtodaria Macoma Portlandia________
Comments: L3 tor ongalLS
Quality Control Samples &

Field Blank Equipment Blank Other

Overall Comments: Eunt Cooco  lapded Cl - gnd ent— Dolic, ledueed DUJ
b\aa‘\ lib‘d"ﬁ' tale\ o %ﬂ_‘[@- il % Siy Sammie 2;{25 art
a  Bllews
0 -9A-CIl = PAC~ T-F ... COHA-(CSPHC-T-F
oM 0O0-44 D) - PHL-T - /=

Field Personnel: BT H", }/V‘Wll, BT_, RR

Signature: 9/01%‘? /#—57-7—6% pate: ¥ -2 [—00




Arthur D Little ” : '
Station Log  [Satenr> 45
Date {91\ OC Project 2000 ANIMIDA
Time |70 ~ 1450 Case No. 68533

‘Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location _ . Statiqn Type
Station Number g % ;e _ ' orthstar/Liberty/Alternate
Longitude_/4 £740.007

Latitude_ FO° 2.1 - 03¢

Field Observations and Measurements 1

Wind Speed_ [ A I{15 = Wind Direction ‘E N £ Seas/Ice_ 2 H

Water Depth__ 23 1. Conductivity, Temperature, Depth (CTD) _ ="
CTD Depth(s) ~27 ¢l Doppler Current (o Turbidity
Acoustics: Air Water Other

Comments:
Samples Collected
Surface Sediments: Van Veen Grab Vv No. of Replicates /

Organics | Metals | Grain Size TOC e Methyl Hg| Other
\ \ i / ) PR (i)
Sediment Texture (check all that apply) :
>50% silt/clay__ Fine Coarse Sand Gravel___ Shell Hatch Mixed___
Indications of Anoxia:  Yes No_v~ H,S Odor: Yes No_i”
Comments:_MJd W/ clay pdgvvisth, Deed Aslarte shulls % seme pebbley.
Suspended Sediments" ' : :
Surface_ | m Mid-Water__ 5 "M Bottom I;z T~ 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:

Field Personnel: G-B (TT G M/_ R&ZT (&—é 1] m _
Signature: Date: (%/ Jl; / 2000

v



Arthur D Little Station Log  [StationDD 4C

) Client MMS
Date  y/2i[oc Project 2000 ANIMIDA
Time |Sip- (50 Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location : Statign Type
Station Number 4 & 5 ._7__ % orthstar/Liberty/Alternate
i Longitude 477495

Latitude_J0¢ 2@ 14y

Field Observations and Measurements

Wind Speed___(V ¥! . Wind Direction NT\&; Seas/Ice_| fi -
Water Depth__ 20 £ . Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other

Comments:

Samples Collected
Surface Sediments: Van Veen Grab_ I/ No. of Replicates }___

Organics | Metals | Grain Size TOC C  |MethylHg| Other
WD () ) \ 4 ODBOY
Sediment Texture (check all that apply) :
>50% silt/clay__ v Fine Coarse Sand Gravel V' Shell Hatch Mixed__
Indications of Anoxia:  Yes No_ v H,S Odor Yes No_V"

Comments: -2 ¢m £ine Wvd em\f\ymu, pea sz qrmml Shallow Grah =~ G com
Suspended Sediments: g '
Surface 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:

Field Personne /R \‘r T R(R _\(J- V4144
Signature: Date: K/ pox, /O—U




Arthur D} Little StationID 5 (0)

Station Log {32t 2 (O,

Date Zf 22 O Project 2000 ANIMIDA
Time  @d4j5- (AT Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location Station Type
Station Number (O} v . AP/Northstar/Liberty/Alternate
Lantudejﬁﬁ&jn:,‘ Longitude i‘-LlQllUl—l—
3 22.36Y /98° c0.3FO
Field Observations and Measurements ot ;
Wind Speed__j2-15 K - Wind Direction} 6 Seas/Ice_2 ﬁ' .
Water Depth___ 1§ £4 . Conductivity, Temperature, Depth (CTD) —
CTD Depth(s) o/ ~1t8. Doppler Current____ v~ Turbidity____ .~
Acoustics: Air Water Other
Comments: [ 209 = | 270
Samples Collected
Surface Sediments:  Van Veen Grab ;/ No. of Replicatch\__
Organics | Metals | Grain Size | TOC BC  |MethylHg| Other
1 f 1 ( t 003(+)
Sediment Texture (check all that apply) :
>50% silt/clay_ Fine_ v/ Coarse Sand Gravel___ Shell Hatch Mixed___
Indications of Anoxia:  Yes No H,S Odor: Yes No
Comments: F; s Sond U‘-’f 2-3 v SY (g‘fCﬂ 0(- my -r‘
Suspended Sediments: Py
Surface { Mid-Water 3 M Bottom ) Y\ 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: [ w‘drf fm‘s h (12 0415 (‘1"‘"\?“5 W&M M@ YAOS-~ (0D ML/‘&nm}‘ yX
Quality Contrdl Samples’

Field Blank Equipment Blank Other

Overall Comments: DS Aonph o\ <ol
) R \

Field Personnel: '73 RF;_ %;: \T/’( . Mﬁb

Signature: gé\’} A Date: @fl 2/ ()_U
l [

/




Arthur D Little

Date 4 22[ce

Station ID 5“ )

Station Log

Client MMS
Project 2000 ANIMIDA
Case No. 68533

Time | J5r~ 350 -

Sampling Location
Station Number 5(\\

Latitude qg{lo 35 B Qﬂ

"Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

ation Type
!N orthstar/Liberty/Alternate

P
Longitude ,4{(0 0% Ll ['

Signature:

Field Observations and Measurements e L _
Wind Speed_ 1219 KY Wind Direction_ ZN & Seas/Ice_ % 2k, ho (&
Water Depth____ A\ o] Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other
Comments:
Samples Collected / _
Surface Sediments: Van Veen Grab_ VY No. of Replicates___!
Organics | Metals | Grain Size | TOC Bc  |Methyl Hg| Other
| I \ l 008 (1)
Sediment Texture (check all that apply)
>50% silt/clay__ v 17  Fine_ v Coarse Sand Gravel___ Shell Hatch Mixed___
Indications of Anoxia:  Yes No_ V' H,S Odor: Yes No._
Comments: P Gnl  pmaxe 4 \:*‘! M U\
Suspended Sediments:
Surface 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:
Field Personnel: /\? N \’\ ? T{' ( R% )\

. Date: g'/ 2 ,Z-T/ au

Y




Arthur D Little Station Log  [satin®  5(. 5)
: g Client MMS
Date 'ﬁ a4 Project 2000 ANIMIDA
Time 347 — %Y Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location C,;> ation Type
Station Number 5. o | orthstar/Liberty/Alternate
Latitude_"H)* Ao . | B Longitude I45° i€, L)\?
'-"E)‘ ?\L 3 ;06 J‘g
Field Observations and Measurements )
Wind Speed__| 2 ~15 K. Wind Direction ENE Seas/Ice_ ™ 2 H o (&
Water Depth___ Q% £t Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity.
Acoustics: Air Water Other
Comments: Sl cold & ¢ oy ~33 i
Samples Collected
Surface Sediments: Van Veen GTab \/ No. of Replicates____
Organics | Metals | Grain Size | TOC Bc  |MethylHg| Other
V() VA () 1) l QDB

Sediment Texture (check all that apply) -
>50% silt/clay v U Fine_\V  Coarse Sand. Gravel____ Shell Hatch Mixed
Indications of Anoxia:  Yes No_a/ H,S Odor: Yes No"
Comments: i fand W/ mod_ixed  in.
Suspended Sediments:

Surface 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: Dv\\\: 28 el e N b e de R o £ Tie Sy VS V!

Field Personnel: :ﬁ)ﬂ }-%T\ /K?\‘ l'\'\\f\’\

Signature: _(m,fv\_/ Date: %[{ 9\9}[@

\



Arthur D Little . ; o
_ Station Log ~ [Saient> 5 (10)
Date 3>2[00 Project 2000 ANIMIDA
Time /YN — j4 3D Case No. 68533

‘Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location _ ) Statign Type
Station Number. =) (‘ 0 Uy £O @Noﬁhsm&ibcnwﬁmemate
Latitude_ -J0° AF. 327" Longitude (48 29.950

Field Observations and Measurements j "
Wind Speed 25k 3. ‘Wind Direction_fZ [\_-] E Seas/Ice_2-7 1 2‘ ng X

Water Depth___ 2(g }. Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other

Comments:

Samples Collected N
Surface Sediments: Van Veen Grab__  No.of Replicates________

Organics | Metals | Grain Size TOC e Methyl Hg| Other
/ _ / ! ! oOPRC 1)
Sediment Texture (check all that apply) : _
>50% silt/clay___ < Fine v Coarse Sand Gravel____ Shell Hatch Mixed___
Indications of Anoxia:  Yes No H,S Odor: Yes No
Comments: £, \Wg Sand 1/ Sinv invud muged 1 h
Suspended Sediments: i i
Surface 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: Amphvped Tyanc ((2) ° (,D 120 'y ] ~, Aipadk-n
Quality Control Samples

Field Blank Equipment Blank Other
Overall Comments: v

u'V\%\ A The ‘hr Q?C i

alse 4 S;h

Field Personnel; TR win | s \f\ ﬁl\ (\R ‘
})] Date: XTZ 2"/ U_Z)

Signature:

/J/ 2 B B 46




Arthur D Little . .
Station Log  [SttionID SA
Date 2/, 60 Project 2000 ANIMIDA
Time 22 13 (43 - 1} 23 Case No. 68533

v Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location jon
Station Number, S A’ . @
Latitude_ 0% 9. }oy Longitude ) 4 ¥ © 96./03 :

Field Observations and Measurements

/Liberty/Alternate

S ifoe

=
Wind Speed_ 5 -f K. Wind Direction__W Seas/lce_Lght clap - <7 70 sce A"’H
Water Depth___ 3% 1. Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other
Comments:

Samples Collected /
Surface Sediments: Van Veen Grab_¥ __ No. of Replicates___ '

Organics | Metals | Grain Size | TOC Bc  |MethylHg| Other
) ! I / ) )10
Sediment Texture (check all that apply) :
>50% silt/clay @ Fine Coarse Sand Gravel___ Shell Hatch Mixed___
Indications of Anoxia:  Yes No__ X H,S Odor: Yes No,

Comments: e bk rchdal for (ye 3 fohre 56 com mud. ovexly ng clay .
Suspended Sediments: R § 7
Surface 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: b Medd S Cvak
Fa

Field Personnel: J N 'a? r )(( K E Y/

Signature: M 1 \_)(,%q/\_/ Date: g // 57 Cfa

—




Briipci: Eivsie Station Log  fationID 58

Client MMS

Date R/ |#/cC Project 2000 ANIMIDA
Time I '_; N— 1/ 7] O Case NO. 68533
‘Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location _ . lation Type
Station Number____ B B : orthstar/Liberty/Alternate
Latitude_20" 34. 89C/ Longitude_/45° 55 .90
Field Observations and Measurements P
Wind Speed___Avone . Wind Direction__ /4 Seas/Ice__((g I 30 -90 76 «e (oA
Water Depth 4 7’#‘@’-:‘-[-, _ Conductivity, Temperature, Depth (CTD)
CTD Depth(s) ____PB ¥ Doppler Current Turbidity
Acoustics: Air Water Other
Comments:

Samples Collected
Surface Sediments: Van Veen Grab I/ No. of Replicates

Organics | Metals |GrainSize | TOC | “C |MethylHg| Other
R il N W ) o7 (1) | st
Sediment Texture (check all that apply) : Faa s }i'mo
>50% silt/clay Fine__ vV~ Coarse Sand Gravel____ Shell Hatch Mixed___
Indications of Anoxia:  Yes No_ L~  H,S Odor: Yes No |

Comments: &y <yic] mixed 4/ coavse smd v iwm clay Berle oo Suvke
Suspended Sediments: :

Surface Mid-Water, Bottom __ Other
Comments:
Biota: (circle species collected for analysis) 17, auch 1w e D‘L‘?\C A < -
Amphipods Annonyx )’ m&\l F&I ' mty\- i

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: R Rmbov ¢ B Touge colbefed 2 2-L H,0 1

Secaflts L The Pojiak ~ 287 Framm  wpiice/ |
Cj;owfmfl) for TJak F wc\k("g;z.'le-hc’ ‘mns'!F‘E-‘ndgK" ]

=

o \TA
S

- g ai.w ) i 5 _.‘_z
Field Personnel: T4 A l: R M. mt’/’(

Signature: P fé‘@ P . Date: SZ ] g[ 3«22\

v

F



: Client MMS

Date G2r2{o0 Project 2000 ANIMIDA
Time (4<9_- 1505 Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location Station Type
Station Number____9 D o = orthstarfLibeny:’Altemate
Latitude_ 0 234. 4 ¥¥ Longitude }45 33.605
Field Observations and Measurements - ~ _
Wind Speed__i0 -\2 &% Wind Direction_ ENE Seas/Ice Q he ice
Water Depth s fF. Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other

Comments:  \n M bt C( ST'P / ¢ ?,SL\)OC/)C

Samples Collected
Surface Sediments: Van Veen Grab_ ¥ v No of Replicates

Organics | Metals | Grain Size | TOC BC  |Methyl Hg| Other
{ ) | \ f ONB(C D
Sediment Texture (check all that apply)
>50% silt/clay_ v Fine_+/  Coarse Sand Gravel____ Shell Hatch Mixed_
Indications of Anoxia: Yes No_v~ H,S Odor: Yes No_+~
Comments: m.d w{ Sorve th Somel and black Pa viceles ( pa {27 )
Suspended Sediments:
Surface 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: East qadinmevd Sfation of fhe Sexwkiy (7

/
Field Personnel:

<) ol
Signature: ,ﬁ;}’) }(@-\/\/\/ Date: ﬁﬂa/ oo

T AL




s Station Lo Sationtp 9 £
g Client MMS

Date  g//3/z000 Project 2000 ANIMIDA

Time (24p - 1305 Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location

Station Type
Station Number 5 5 i e ) oﬂstarfLibcrty!Altematc
Latitude_ FO° 3%.933 ' Longitude_[49 [o-55F

—

Field Observations and Measurements

Wind Speed_5 -7 kt. Wind Direction sw Seas/lce_Cali.  ~30 % Jarge i éfr]S
Water Depth 6 A £}, Conductivity, Temperature, Depth (CTD) ; .
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other
Comments:
Samples Collected
Surface Sediments: Van Veen Grabl No. of Replicates /

Organics | Metals | Grain Size | TOC “C  |MethylHg| Other

l ! / / / ODB (1)
Sediment Texture (check all that apply) :
>50% silt/clay Fine_ \/ Coarse Sand___ Gravel____ Shell Hatch Mixed___|!
Indications of Anoxia:  Yes_3 v No_v" 7 H,S Odor: Yes No_i”~ Biacle Shrealds in vra
Comments: {{me — pid Sand  SWVITWG 4roaw clay - Many ~50-/e0 ComauidS ih §i
Suspended Sediments: 7 Tl J / 1
Surface Mid-Water, Bottom Other

Comments: |
Biota: (circle species collected for analysis)  “Joo, ~nch 1@ ﬁy ,4-‘,-\_ Pﬁ .-}-;f‘./; .

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: v 22l ¥ K h 1
Field Personnel: \TE 37 R R N~

Signature:

4



Arthur D Little s :
Station Log ~ [Satient> S &
Date 29 2000 Project 2000 ANIMIDA
Time ~/93)H— /¢4 30 Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location ation Type
Station Number 5F @ orthstar/Liberty/Alternate

Latitude "?'OOLQG’ - ‘(@(p Longitude / le 4’ 5 5—0

Field Observations and Measurements

Wind Speed___2-2k}.  Wind Direction_ AJE Seas/Ice_Colm !/ Nnoni
Water Depth G +E. 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 Replicates_ ( ! (! )

Organics | Metals | Grain Size | TOC BC [Methyl Hg| Other
| i ] ] 008 (/)
Sediment Texture (check all that apply) ;
>50% silt/clay Fine__ " Coarse Sand Gravel____ Shell Hatch Mixed
Indications of Anoxia:  Yes No H,S Odor: Yes No
Comments: £ine Sand yied 1/mid some Qwr,ok pod el
Suspended Sediments:
Surface 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: ~ 35 9val ,ymld_ed )3 wml ofF C—y'ﬁ‘ac{‘cwn'q C/C(VK_S

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: :TB TT R R ﬁ’/ ”7 id,

Signature:




- —

Artlur D Little : .
" Station Log  fatienlD MMsg L

Date ﬁ!,l L'l’.—\ 6% Project 2000 ANIMIDA

Time ’D?D— i Ill/ Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location H Station Type
Station Number 6 orthstarfl_.ibertyfAltemate

Latitude 'R:Qg 22..20° Longitude_ | qu 44. ?LH
Field Observations and Measurements ‘
Wind Speed_ (S «) . Wind Direction Y E Seas/Ice __Z_'? FJ’ . 55 e onhevizon
Water Depth____ L.> £y Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other
Comments:
Samples Collected 3
Surface Sediments: __ Van Veen Grab V_ _ No. of Replicates___ Cgf} {or de "'“D
Organics | Metals | Grain Size | TOC “C__[Methyl Hg| Other |
i ‘ ) | ) SYB ()
Sediment Texture (check all that apply) :
>50% silt/clay Fine_ ;. Coarse Sand Gravel__ ¢/ Shell Hatch Mixed__
Indications of Anoxia: Yes No H,S Odor: Yes No

Comments: Fiw Sewd, W/ mud avid gvaviel naxed on . clam Shell§
Suspended Sediments: J

Surface 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: ~ 30 grabhs \!N[(LT_A ~[25ml }?S'l(q\/‘-e [cm - 2Cim.
Quality Control Samples ' [

Field Blank Equipment Blank Other
Overall Comments: Cald and L0\ A \i R Ty =

Field Personnel: 90 (‘@vﬂﬁ \<\'\ \\Q\\“\\H\
4

Signature:

Date: Qgi})l\ﬂ)

]“"'"




Arthur D Little . . -
Station Log  jpatenld MM% o/
Date [ 21{00 Iérazjeg gggSBAND/ﬂDA
€ INO.

Time ;505 - )52

Sampling Location
Station Number L’O \

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Type

BSMP!Nonhslz@ltemate

Latitude_ 30 °® 1. 730

Field Observations and Measurements

Longitude "‘H 4 3-1 130

Seas/Ice Z’%“g he &

Wind Speed___(¢ KXS  ‘Wind Direction_ £AE-

Water Depth___ 2% I }. Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other

Comments:

Samples Collected pb g T
Surface Sediments:  Van Veen Grab_| No. of Replicates___| 'ﬂ-‘fmb W‘-}W} et J 2 cid
Organics | Metals | Grain Size | TOC “C  |Methyl Hg| Other

i \ I ] onB (1

Sediment Texture (check all that apply) :
>50% silt/clay_____ Fine Coarse Sand Gravel_V_ Shell Hatch ~ Mixed _'/
Indications of Anoxia:  Yes No__, H,S Odor: Yes No_ V"
Comments: Jhixid s2d fine-gwd on <Ovtew (Ram) qaW| ¥ mud/day vhderwney th.
Suspended Sediments: . "

Surface 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:

Field Personnel:

RITER, TH _Je, men

Signature:

Date:

321/




Arthur D Little Stati()]] Log Station ID Z__ 0%1

Pl Client MMS
Date </ 30/ (D Project 2000 ANIMIDA
Time jui0p « /LY (5 Case No. 68533

* Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location Station Type
Station Number, Ld il ’ d BSMP/N orthstar Alternate
Latitude_ 10”17 033\ Longitude_ {47~ 3 9_8¢{ g
Field Observations and Measurements -
Wind Speed_4 (NS Wind Direction_ NE Seasfice 2-4. Mk ((2
Water Depth__| {:L A Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity.
Acoustics: Air Water Other
Comments:
Samples Collected _ /
Surface Sediments: Van Veen Grabé No. of Replicates__~__
Organics | Metals | Grain Size | TOC Bc  |MethylHg| Other
() ) ) / / o (i)
Sediment Texture (check all that apply) :
>50% silt/clay__ v Finc " CoarseSand______ Gravel___ Shell Hatch ~ Mixed__
Indications of Anoxia: No_y_~_ H,S Odor: Yes No_”
Comments: N~Ud /b:mJ e
Suspended Sediments:
Surface 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: AMp\r\\p@L hmggLZ\ VA (} o) gggi:( W2\ BA Q 1955 ANa gmpfmm{r
Quality Control Samples

Field Blank Equipment Blank Other
Overall Comments: {?"Mu Call £ amolmh?x\h RN Tva}a( oud =12 :‘.Ccaftt-é'

muL‘ {Vw\/«'h (?V < gnmm‘n

umrf;]i:a = tnc;(cﬂL'fCY
A Awl\waﬁx

Field Personnel: /‘(R B 4 ‘RR 5 H \T @ M\’Y\ ,
Signature: qun Q@ P Date: Q/ 20 / J0

1 AR e, il
1 V




Arthur D Little

- ion 0
Station Log  {Satentd £ 0¢

Date ‘3] }u/ 2000 Project 2000 ANIMIDA
Time p$¢™~ j/p < Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location 0 i Station Type
Station Number___ / OV - BSMP/NorthsAJtematc
. ¢ - . it ) G
Latitude Zﬂ 11&:.‘ 5K/ Longitude_/' 47 2 3 3 . f7257
Field Observations and Measurements i \
Wind Speed__ /0~ #Z léngd Direction_/V fL £ Seas/Ice_Z- ?/ﬁz Suw( Ne s L&
Water Depth 2> ff. Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other
Comments:

Samples Collected
Surface Sediments: ~ Van Veen Grab__ .  No. of Replicates

Organics | Metals | Grain Size | TOC Bc  |Methyl Hg| Other
[ ! [ ! ] QDB )

Sediment Texture (check all that apply) :
>50% silt/clay Fine v Coarse Sand Gravel____ Shell Hatch Mixed
Indications of Anoxia: Yes_ _ No_ Y H,S Odor: Yes No_ v
Comments: Mvd and C";/ Five black orgainic prc/eg tn_Ssuftve  poal 77
Suspended Sediments:

Surface 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:

Field Personnel: THh X AR IC"’,
Signature: /A%/pd@/)m Date: <Z;/ R / 20

v/



Arthur D Little

Station Log Station ID Nm’;{ 2 va

Client
Date [ x| ¢ Project 2000 ANIMIDA
Time |, 3¢ -),30 Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location Station Type
Station Nofber - =0T el BSMP!Normstar Alternat

Lﬂtimde_’iﬁil(;,‘,]fﬁ_ Longitude I‘H’d 31.96¢

Field Observations and Measurements ,U

Wind Speed_ /2 €% Wind Direction_ NV = Saa oo S | At

Water Depth__ 22 1T 7- Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other

Comments: 5‘-.’\[ %3 (i; be\' no Show Coid Q eray-
Samples Collected
Surface Sediments: Van Veen Grab_v/ No. of Replicates , e

Organics | Metals | Grain Size TOC il e Methyl Hg| Other
) ' | 1 / ODR ()
Sediment Texture (check all that apply) :
>50% silt/clay_ V" Fine Coarse Sand Gravel___ Shell Hatch Mixed__
Indications of Anoxia:  Yes No H,S Odor: Yes No,
Comments: Clay(mud/ceau i scend - hlesk Dcx\"ac,\sl\ er gulkeer 2 tﬁf‘”
Suspended Sediments:
Surface 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:

Field Personnel: I—\)) H RR :Y (" Mm
Signature: \ﬂ \_)Y@v-\/‘\./ Date: ?I ;\\,O’L




Arthur D Little . .
Station Log (2t M%wg)f
Date HEEE Project 2000 ANIMIDA
Time o132 Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location ;- Station Type
Station Number Lo« 5 1 BSMP/N orthsAltematc
Latitude_}0° i{: . 70| Longitude /97°30. 245

Field Observations and Measurements - ;
Wind Speed_ 1214 4. Wind Direction &N = Seas/Ice_2.-3 el ohuin dou
Water Depth___ 2 +1- Conductivity, Temperature, Depth (CTD) v
CTD Depth(s) ~20 £} . DopplerCurrent___ v~ Turbidity_
Acoustics: Air Water Other
Comments:
Samples Collected ;
Surface Sediments: Van Veen Grab_V_  No. of Replicates 3 C"' A0 qv abs @( C]C? IM9
Organics | Metals | Grain Size | TOC Bc  |Methyl Hg| Other
3 3 3 3 3 Y-AED)
Sediment Texture (check all that apply) ;
>50% silt/clay__ v Fine el Coarse Sand Gravel____ Shell Hatch Mixed____
Indications of Anoxia:  Yes No ¢~ H,S Odor: Yes No__+~
Comments: wd / L1\ Sorn d/ gvawul
Suspended Sediments: / N
Surface_ [ m I’J) Mid-Water_ 7 m Bottom _S5 m Other
Comments: 'Tvipi'nmit B v apth.
Biota: (circle species collected for analysis)

Amphipods Annonyx
Fish: Sculpin Safron Cod Arctic Cod Char Cisco, Flounder___ Whitefish___

Clams Astarte_ vV oy Cyrtodaria Macoma Portlandia

Comments: Amghiyed TS, in @ 1146 #mplpsd Trepe W@ /430 ~20froampr (12 Sobsellg

Quality Control Samples R ’ < g ;
Field Blank Equipment Blank Other

Overall Comments: 220 grabs _y,elded ~ ROO ml 4stavie clams
2-3em n dlangtbyvy

Field Personnel; : R R ('-r_}_ﬂ’][’}’\
p/b Date: Q/ . i/ X8

Signature:

74




g Client MMS
Date Z| 2| ou Project 2000 ANIMIDA
Time '/350~ 1420 Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location Station Type "
Station Number____ L0 9 BSMP!NorthstAlremate
Latitude__ 700 [l S4F Longitude_/47° 2 7.130

Field Observations and Measurements

Wind Speed__j 2 #fs  Wind Direction_ /N NE Seas/Ice_ 2-7 F} Ne (Ce

Water Depth___ 23 £ l \ Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other

Comments: G)/d/ 33° f’ C/avJy ﬂ./m/ 4-5 pai viSi b, /rrzy,

Samples Collected
Surface Sediments:  Van Veen Grab / No. of Replicates_/ _(~ /2 fex __('_/‘""’Li’)

Organics | Metals | Grain Size TOC ils Methyl Hg| Other
f i | ' ODppM
Sediment Texture (check all that apply) :
>50% silt/clay Fine_ v~ Coarse Sand Gravel____ Shell Hatch Mixed -
Indications of Anoxia:  Yes No__ ;- H,S Odor: Yes Noy~

Comments: _F ) Seud  sownl SNfece "fock " padches.

Suspended Sediments:
Surface 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: +/0 giabs  yielded ~2Qe®wimL of 2-3cwm diane kv Ackavis .

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments: Tl V\{/ E Tr‘(Fry ¢ K. Rember dgp{gyeq/ fo_cosic /-
24 wuley cqwmo(a Lo sl Q@ 1%’%“

Field Personnel: ('J_E’ S r f % l‘( \j@‘ M 44

7

Signature: &Q%L,@Qc N~ Date: %{ éOZ{)




Arthur P Little . .
Station Log  [Saen AU/

Date Rl(too Project 2000 ANIMIDA
Time Y2 (00— bj5 Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Locatio;/ 01 Station Tvpe

Station Number . BSN‘W@ iberty/Alternate
]

Latitude_30° 31. bY4Y Longitude 198" 4144/

Field Observations and Measurements

Wind Speed__S-7? k3. Wind Direction__SE Seas/Ice_~/0% | ce l-‘g‘l{ chop.
Water Depth___ 43 £1. Conductivity, Temperature, Depth (CTD)

CTD Depth(s) Doppler Current Turbidity

Acoustics: Air Water Other

Comments: Sow< lavqe DUC\& [N

Samples Collected
Surface Sediments: Van Veen Grab_\//  No. of Replicates )

Organics | Metals | Grain Size TOC e Methyl Hg| Other
l ] ) ) ) 608 0)
Sediment Texture (check all that apply) :
>50% silt/clay Fine_y _ Coarse Sand Gravel___ Shell Hatch Mixed
Indications of Anoxia:  Yes No v H,S Odor: Yes No
Comments: vy Sand
Suspended Sediments:
Surface_ 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: Do Zouip. Blank £y tvubels ¥ Ovoanic§.
DL oatRyv Y‘MS?_J 'Hh/(‘\.du{\ ?‘ra\n afle '('De;*c:m.

Field Personnel: 75, BT:_Z’P wmm

Signature: ,QJ“/] \_‘/Lia;—\/\/'¥ Date: < / | 7'/ A0
i e e =4 |




——

= s Station Log

Date  Q['H €O
Time ,;54p — ;550

Station ID /UO;)\

Client
Project 2000 ANT.[\/HDA
Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Station Type
Station Number. N Oc’;L e BSMPA iberty/Alternate
Latitude_720° 30 - SRS~ Longitude /48 “4/. /[
Field Observations and Measurements _
Wind Speed_5-7AF.  Wind Direction_S ¢ Seasfice_4.5% Jeac [ yh/ chep.
Water Depth___ 4(: £F. Conductivity, Temperature, Depth (CTD) . \
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other
Comments:
Samples Collected
Surface Sediments: Van Veen Grab No. of Replicates
Organics | Metals | Grain Size TOC it Methyl Hg| Other
/ / / / i o0DB( )
Sediment Texture (check all that apply) :
>50% silt/clay_\~~  Fine Coarse Sand Gravel____ Shell Hatch Mixed___
Indications of Anoxia:  Yes No_«~  H,S Odor: Yes No
Comments: (pmpact cloy vy overlychg fing Fleck
Suspended Sediments:
Surface Mid-Water Bottom Other
Comments:
Biota: (circle species collected for analysis)
Amphipods Annonyx_____
Fish: Sculpin Safron Cod_____ ArcticCod____ Char____ Cisco____ Flounder___ Whitefish___
Clams Astarte Cyrtodaria Macoma Portlandia
Comments:
Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:

larﬂ?h}Po,i ohsRyVd o cJ{(o\b.

Field Personnel:

Signature:

JB BT RR!mm

Date: g / %Kj&)




Arthur D Little Station Log [Satnm B{MVSO %

{ Client

Date R iF 2500 Project 2000 ANIMIDA
Time ;535 - 1520 Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location Station Type
Station Number N 0 3 O R et BSMP iberty/Alternate
Latitude_20¢ 30005 Longitude 14§ ° 4/ 575
Field Observations and Measurements _
Wind Speed_ S-t kKt Wind Direction_ SE Seas/Ice_>5"% hemS, /ig hi che p-
Water Depth__ ¢£3 £ Conductivity, Temperature, Depth (CTD) £
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other
Comments:

Samples Collected /
Surface Sediments: Van Veen Grab No. of Replicates /

Organics | Metals | Grain Size | TOC Bc  |Methyl Hg| Other
v 0) ! / / ) OB ()

Sediment Texture (check all that apply)
>50% silt/clay / Fine Coarse Sand Gravel____ Shell Hatch Mixed_
Indications of Anoxia: 7 Yes No H,S Odor: Yes No,
Comments: gvoy clay o light leyev 1-2cwm of brwn Llock €n g‘)\é(_&
Suspended Sediments:

Surface Mid-Water Bottom Other
Comments:
Biota: (circle species collected for analysis) /fﬁ]Dk:'Pdcj_ Frn P h @ 15RO /?efnevu/ @ /95

Amphipods Annonyx_V/
Fish: Sculpin Safron Cod Arctic Cod Char Cisco Flounder___ Whitefish____

Clams Astarte Cyrtodaria Macoma Portlandia
Comments: Sgng, ¢ sampb ~ 7-10 4ym
Quality Control Samples
Field Blank Equipment Blank Other
B
Overall Comments: 2 sall (1 inch) 3h T 3G od

i/ced % AM.P‘,'\T!DA(" ,'rrof’DC' ba . tfed H% SF ZZZ )r

Field Personnel: \ TE; % ]; /ﬁ)’ A-: V/ 4/ 44|

Signature: e Date: 5 / / }/ 5205
i

7



Arthur I} Little Station Log Station ID ;'UDL/

Client MMS

| Date =/ g/ AR Project 2000 ANIMIDA
Time " (34p - 250 Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location : Station Ty
Station Number NO t'l T BS I"@ /Liberty/Alternate
‘ Longitude }4@ 4. 148

Latitude %QO 9. 14

Field Observations and Measurements

Wind Speed_5-2 kKR. Wind Direction___[\) Seas/Ice_L¥ 1 clw? 2-4 % (e
Water Depth 24 ' Conductivity, Temperature, Depth (CTD)

CTD Depth(s) Doppler Current Turbidity

Acoustics: Air Water Other

Comments:

Samples Collected
Surface Sediments: Van Veen Grab \/_ No. of Replicates Z

Organics | Metals | Grain Size | TOC Pc  |Methyl Hg| Other
! ! / ) OD8 (>
Sediment Texture (check all that apply) :
>50% silt/clay__ V/ Fine Coarse Sand Gravel___ Shell Hatch Mixed___
Indications of Anoxia:  Yes No_ v~ H,S Odor: Yes No

Comments: 3Fgmb wesled 00F. Soft Wl windiying, clay Tn 2%4 grab
Suspended Sediments: B 7 ]
Surface 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:

i twe o /felay

Field Personne )l’ \Q_B , %T J&, RR 2 hpa

M Date: X/ /. OC)

iR S g

Signature:




S Station Log  [2atienD pog”

_ Client MMS
Date &g/ 2¢70 Project 2000 ANIMIDA
Time /Cn< - 1/4<C) Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Station Type
Station Number, /V (’5/ o, ) , BSMPbcrtyfAltemate
Latitude_ 70 29 G272 Longitude_ /4X 44 499

Field Observations and Measurements

Wind Speed_§& ~/0 &} Wind Direction__|nJ Seasfce / fF. waves <9 % ice borgs
Water Depth___ &£/ ‘F} Conductivity, Temperature, Depth (CTD) _&—

CTD Depth(s) _~3¢& A . Doppler Current____/~— Turbidity —
Acoustics: Air Water Other

Comments:

Samples Collected \/ _
Surface Sediments: ~ Van Veen Grab No. of Replicates / =5

Organics | Metals | Grain Size TOC BC  |Methyl Hg| Other

] / / / / / OB (/)
Sediment Texture (check all that apply) : :
>50% silt/clay Fine Coarse Sand Gravel____ Shell Hatch Mixed_
Indications of Anoxia:  Yes No H,S Odor: Yes No
Comments:
Suspended Sediments: - .

Surface_ / .1, Mid-Water__9 o4 Bottom __ =4 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:  Sol o7/ 7ol 200 "4 Zida— WY adix ~u pacd don
ev ek e Gl ook @GS0 po Cion: ~i50 Nel e boadd b
Lo only 2-3 Repwd(

Field Personnel: Z? / VA 5’ 5 /e m

Signature: /jj}) \_A’@—\ R Date: j /7_‘203{)

skl




Arthur D Little . ; ,.
Station Log o> hﬁf _
Date _ S/] f?/ AT Project 2000 ANIMIDA
Time 1£3%- $9¢ Case No. 68533

Arctic Nearshore impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Station Type .
Stasion Nuiiber. « AOE BSibertyfAlterna

Latitude Longitude

Field Observations and Measurements

Wind Speed___# Kt Wind Direction__ S Seas/Ice__/ rdﬁ/ £ /uw L 1% e ber?q
Water Depth Conductivity, Temperature, Depth (CTD)

CTD Depth(s) Doppler Current Turbidity

Acoustics: Air Water Other

Comments: D¢ 27z | th @»c;
Samples Collected i/
Surface Sediments: Van Veen Grab_¥_ No. of Replicates_ l/

Organics | Metals | Grain Size | TOC Bc  |Methyl Hg| Other
| | / / ODF(1)
Sediment Texture (check all that apply)
>50% silt/clay__ Fine Coarse Sand Gravel____ Shell Hatch Mixed.
Indications of Anoxia:  Yes No_A~ H,S Odor: Yes No
Comments:  Havd cloy oo/ Loy Sond A 5
Suspended Sediments:
Surface 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:

Field Personnel; ’J’B '3 / R R v

Signature: NA (}(@/\ o Date: g}z / @a)

4




Arthur P Little . . '
Station Log [Saem AD7
Date 9| FOC Project 2000 ANIMIDA
Time | 740 - j 72X/ Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location q_ " Station Type
Station Number. N 0 BSibertyr’Altemate

Latitude_ 2729 54 Longitude_/48° 4}, 140
Field Observations and Measurements
Wind Speed__5 K+, Wind Direction_SSE Seas/Ice 2i¥_11£ chip M i wibin pSm:
Water Depth_ 40 £4 . Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other
Comments:
Samples Collected
Surface Sediments: Van Veen Grab _-_{ No. of Replicates__ / e
Organics | Metals | Grain Size | TOC Bc  |MethylHg| Other
[ ( / - 008 ()
Sediment TextUIchk all that apply) : :
>50% silt/clay Fine Coarse Sand Gravel____ Shell Hatch Mixed____
Indications of Anoxia:  Yes No_3.~  H,S Odor: Yes No ;
Comments: Gsiab il vighl fo deors. 5:de w/ lusk-of 3bwbel sovlece samp b O
Suspended Sediments: ' ' :
Surface 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:

Field Personnel: g %'{"—1 RR hm
Signature: VA Date: g/’/ / 3’/2&2)2)

i i



Arthur D Little sitonty NO¥

Station Log

Client MMS
Date 3| (5|00 Project
Time (2% - 124 Case No. 68533

2000 ANIMIDA

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location "SZ Station Type
Station Number NU
Latitude_30° 9. 4cY} /

Longitude 148° Y 249 :

Field Observations and Measurements

Wind Speed [5-20 m)\ Wind Direction |L)

BSMP -.@1 iberty/Alternate |

Seas/Ice 2-3 8}, wavsy . Gem lqrje}\’tj-r ~[%

Water Depth__ 2% [\ Conductivity, Temperature, Depth (CTD) vl

CTD Depth(s) 34 £1. Doppler Current___y v Turbidity____+~
Acoustics: Air Water Other

Comments: Heavy [

Samples Collected

Surface Sediments: Van Veen Grab_\/ No. of Replicates ,

Organics | Metals | Grain Size | TOC Bc  |Methyl Hg| Other

0DR ¢V

! | | |

Sediment Texture (check all that apply) :

é‘}/ Z /:Hﬂ i

Amphipods Annonyx
Fish: Sculpin Safron Cod Arctic Cod Char Cisco

>50% silt/clay__+ Fine Coarse Sand Gravel___ Shell Hatch Mixed
Indications of Anoxia:  Yes No H,S Odor: Yes No '
Comments: Vevy L Cand o ~2°1 M ud en SOV
Suspended Sediments:

Surface_ v/ Mid-Water v Bottom __ |/ Other
Comments:
Biota: (circle species collected for analysis)

Flounder____ Whitefish____

Clams Astarte Cyrtodaria Macoma Portlandia_______
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:

U‘(‘-}'-it“
JR, BT, Joee RR M

Field Personnel:
Signature: ﬂ)\m\/\’—'

Date: ‘3! \3‘/ P4

T

[



Arthur D Little . o 0
Station Log it m/',{s 7

o Client
Date  g//5/7000 Project 2000 ANIMIDA
Time /407 - 1910 Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location Station Type
Station Nembée N0 4 _ BSMP iberty/Alternate
Latitude_%e® 24.32% Longitude_j4¥° 35, 214
Field Observations and Measurements
Wind Speed__ NENEZ-  Wind Direction_ NA Seas/Ice_ Cstlm [0-20% Bﬁ"?f
Water Depth__ 35 £} . Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity.
Acoustics: Air Water Other
Comments:

Samples Collected
Surface Sediments:  Van Veen Grab l/ No. of Replicate

O TV

S

Organics | Metals | Grain Size | TOC BCc  |MethylHg| Other
[ / l ! ODB (Y
Sediment Texture (check all that apply) ;
>50% silt/clay__7 Fine__ v/ Coarse Sand Gravel__ Shell Hatch Mixed___
Indications of Anoxia: Yes No H,S Odor: Yes No

Comments: Fone Sand ~ inm Plakt on Svfce — Shgllow grad ~ G cim deep
Suspended Sediments: J
Surface 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: Head vy 4= (Rest Doeie !/
[}
Field Personnel: T B T:_\'S' (- RR . imin~

Signature: m \é@,\/\,\ Date: </ g’/ Q0
/yd'/' = Cd V/ { /
v




Arthur D Little . ; :
Station Log  [Sain NJ/0
Date Z[13}ov Project 2000 ANIMIDA
Time ;<0 - IRjF Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Station Type
Station Number A} @) 4 ‘ BS!Liberty/Altemal
Latitude_0°9% . 992" Longitude_ /48 © 4/. 74/

Field Observations and Measurements

Wind Speed__# 10 £+ Wind Direction___ > Seas/Ice 'dflp d\G'D nC ik
Water Depth____ 33 £1. Conductivity, Temperature, Depth (CID)

CTD Depth(s) Doppler Current Turbidity

Acoustics: Air Water Other

Comments: D viz22zl¢  and gyny

Samples Collected
Surface Sediments: Van Veen Grab_v  No. of chhcates /

Comments: So f clay w/ sovbeu "Flock " scon blode shrvalti 1w clay

Organics | Metals | Grain Size TOC 0 Methyl Hg| Other
[ ! / / OPBE/)
Sediment Texture (check all that apply) :
>50% silt/clay W Fine Coarse Sand Gravel___ Shell Hatch Mixed__
Indications of Anoxia:  Yes No_ v~ H,S Odor: Yes No

Suspended Sediments:'
Surface 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:

Field Personnel; - (TR ?I—r R R ;m 4 -
Signature: \)\)‘%ﬂ/‘/—‘ Date: g// / 7;/52@}?)

|



Arthur D Little . StationID N[
Station Log Client ~ MMS

Date Q[ xf 00 Project 2000 ANIMIDA
Time )4 20 - /435 Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location Station Typse
Station Number N M . 3 o BSMP, @ iberty/Alternate
Latitude 'ﬁg 2 4aY Longitude /45 5 Q/ 90y
Field Observations and Measurements :
Wind Speed_/S_ A< & Wind Direction 1£ Seasflce_2 1. wmveN /% pergS
Water Depth___ 3C E Conductivity, Temperature, Depth (CTD) 4
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other
Comments:
Samples Collected
Surface Sediments: Van Veen Grab___ ~ No. of Replicates____
Organics | Metals | Grain Size TOC o Methyl Hg| Other
{ i [ ! UAD)
Sediment Texture (check all that apply) :
>50% silt/clay__ v+~ Fine_” _ Coarse Sand Gravel___ Shell Hatch Mixed___
Indications of Anoxia: Yes No H,S Odor: Yes No
Comments: cfay gnd yd W Spms bive Saund,
Suspended Sediments:
Surface 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: 2 Tesps T)ip(cyu(@ 445
Quality Control Samples
Field Blank Equipment Blank Other
Overall Comments: oo /hocﬂ-/)’-r‘-‘u?f (Y aud g/ paf~200 FL

4’1[ /945 1534 ra.T\ nd A boad  No [Zin _ <evvad 643’4-50,08:\1;‘

Field Personnel: /7*8 B/ J £ i? /e M a%

Signature: /H{\)(_D—)/L..——f Date: 5{@2/@ )




Arthur P Little Station Log sl tn AN
S Client MMS

Date % [9/ 2000 Project 2000 ANIMIDA

Time ypj- 1020 Case No. 68533

" Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Station Type
Station Number Vi ' 4q 03 BS l!w.. iberty/Altern:
Latitude_90- 23} . 33\ Longitude_! 1S 4A L 7

Field Observations and Measurements

Wind Speed__ (-2 it.  Wind Direction_ M E Seasfice_ Calm . Rawe smal/ beri /
Water Depth___ 2\ £ . Conductivity, Temperature, Depth (CTD)

CTD Depth(s)- Doppler Current Turbidity

Acoustics: Air Water Other

Comments:

Samples Collected

Surface Sediments: ~ Van Veen Grab ‘/ No. of Replicates / A
Organics | Metals | Grain Size [ TOC BC  |MethylHg| Other

[ I I i ) oRB (2)

Sediment Texture (check all that apply) :
>50% silt'clay_- V' Fine_____ Coarse Sand_____ Gravel i ShellHatch Mixed_
Indications of Anoxia: Yes No__ v H,S Odor: Yes No_ié_
Comments: ~) cm  aavd oiAyrme " Pes Sip& Grave( "
Suspended Sediments: —_— o

Surface Mid-Water Bottom Oter
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: 9 Amphipal fraps @ (pip __ cerond @ \¥5S 2 Trups yiekled v 7O mL Awmenyys
Quality Control Samples

Field Blank Equipment Blank Other
Overall Comments: P fe | t‘fM'ahl‘)?Crf -‘me;b_S s/ Saxddines on g s hod Sadce
. Q{k . n?‘FtJj
Field Personnel: TB. T RR T/ v

Signature:




Arthur 2 Little Stati()n L()g Station ID N ,3

2! g Client MMS

Date <Z119\ Acch Project 2000 ANIMIDA
Time ()30 - j(50 Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location N 3 Station Type
Station Number ‘ B e, i BSMP/Northstar/Liberty/Alternate
Latitude__F+0° RT.00Y Longitude_/ 43° 43.559-
Field Observations and Measurements o5
Wind Speed_6-2 k| Wind Direction_ N £ Seas/Ice_ Calw~ he ite wilin Bmic
Water Depth___j S~ ks Conductivity, Temperature, Depth (CTD) v
CTD Depth(s) ~ 4 £l Doppler Current / Turbidity___«~
Acoustics: Air Water Other
Comments:

Samples Collected
Surface Sediments: Van Veen Grab \/ No. of Replicates %

Organics | Metals | Grain Size TOC iile Methyl Hg|  Other
3 %! = = 3 ODB(3)
Sediment Texture (check all that apply) :
>50% silt/clay \/ Fine Coarse Sand Gravel_\_/ Shell Hatch Mixed____
Indications of Anoxia:  Yes No__ v’ H,SOdor: Yes No_ v~
Comments: 2-3 ¢w ymud cviv\[1hy  gravd|l i-2cwm
Suspended Sediments: = =
Surface__ 3 | 'E’i?km{"a 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 M_acoma_______ Portlandia
Comments: “Fonpht ped '_D’Q(P n Q150  Ghewed @ /P45
Quality Control Samples
Field Blank v Equipment Blank Other
Overall Comments: i Fidd hlauk - olecle QAPOWNR oy ~i0mints (ailec k).

: D - d ~itsml Amgmyx SP. rfo/kf.adJ
Dated W) SavijaeN h mishovd sqvcg
Heow b o5t L.

Field Personnel: S?B..CST.]TY\'\ : K@ myw

Signature: //%Q\/\Q\_%\/\/ Date: 5(79 / fiﬁdﬁc‘

L] e Cd —

74



Arthur P Little . i
_ Station Log  [2aie® . Lf
Date _ <];G[p0 Project 2000 ANIMIDA
Time /540 - [(115 Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location vy Station T,

Station Number N ' Lj T P— ME) iberty/Alternate
Latitude_ #9245, q?j’ Longitude J4% 4HO. |y

Field Observations and Measurements = : o
Wind Speed K‘(’i . Wind Direction ,{! i Seas/Ice L‘df’hl’ r[fm‘}) AP Wi fL.h"fém;.
Water Depth___ /A 1 Conductivity, Temperature, Depth (dTD) [

CTD Depth(s) Doppler Current v Turbidity___ &~

Acoustics: Air Water Other

Comments:

Samples Collected : .
Surface Sediments:  Van Veen Grab \{ No. of Replicates__ 2 mk Q g/Rx £)/ ’; L c}r()

Organics | Metals | Grain Size TOC 20 Methyl Hg| Other
i ! | | ¢ opR O)
Sediment Texture (check all that apply) :
>50% silt/clay_ v/ Fine_—___ Coarse Sand Gravel___ Shell Hatch Mixed___
Indications of Anoxia:  Yes No H,S Odor: Yes No
Comments: Reg mod _ £illed amb ~ 16 g dug - |
Suspended Sed.'ments i
Surface_ V[ Irﬂﬁ Mid-Water____ Bottom _«~{2 5*“) 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: Al mnall 278 gvab Talew by B RimbV Yo

collecd v .scm\\eli “fnd Rox Aa\c\“mj (= 1Sem cone d.m{-h)

T.TH KRR, mp~

Field Personnel: \

Signature:

TD .
J@)\N\/ Date: se/ /f?//gzm

A

\




Arthur D Little ’ Station ID /\}
i Station Log 2™

Date <] )9 X0 Project 2000 ANIMIDA
Time ;205" — 1220 Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location 5o Station Type
Station Number. N 9 . BSMP iberty/Alternate
Latitude_Y0° o, Fi0 Longitude 145° 44 570
Field Observations and Measurements alm SRS _ .
Wind Speed__[ -2 K{s Wind Direction_1V E Seasﬂcc,_icNa je g saht ~ /fmf('[“jj
Water Depth___ 5 £+ Conductivity, Temperature, Depth (CTD) ’
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other

Comments: Ljh} drzzk and Iii’\(’ 'poq

Samples Collected
Surface Sediments: Van Veen Grab_v”  No. of Replicates

Organics | Metals | Grain Size | TOC Bc  |MethylHg| Other

Sediment Texture (check all that apply) :
>50% silt/clay Fine Coarse Sand Gravel___ Shell Hatch Mixed___
Indications of Anoxia:  Yes No_ v~ H,S Odor: Yes No_ b~
Comments:  Fine Sawnd
Suspended Sediments:

Surface_ [y Mid-Water__~2 i~ Bottom Other__
Comments: af gncher.
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: Loech  gflev sted 0

Field Personnel: =% , b 'T' I H : R R| Wi

Signatur%ﬂlﬁ%’\/\, Date: 8// / ‘?}/ (’E)

A



Arthur P Little

Date

|‘ f 0
Time 'Ig:?%— VG0 /

Station Log

Station ID N / @

Client MMS
Project 2000 ANIMIDA
Case No. 68533

Sampling Locatio
Station Number,

Nl

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Jype
BSMP. W‘ iberty/Alternate

Longitude ILLS S ‘f% SS@

Field Observations and Measurements

Latitude 20° g4 410

Wind Speed__Z4+.  Wind Direction__S Seas/Ice__/cdh F chop AW (&
Water Depth____ 4/ £F. Conductivity, Temperature, Depth (CTD) ’
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other
Comments:
Samples Collected
Surface Sediments:  Van Veen Gmb_/ No. of Replicates____{
Organics | Metals | Grain Size | TOC Bc  |MethylHg| Other
? | ( ! / opB (1)
Sediment Texture (check all that apply) :
>50% silt/clay__ \/ Fine Coarse Sand Gravel___ Shell Hatch Mixed___
Indications of Anoxia:  Yes No H,S Odor: Yes No
Comments: Hevd cloy v Seft” pevg can Cuviface
Suspended Sediments/ )
Surface 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:

Field Personnel: Tg _’Q 7:_ RP 3 [¢7 /71

Date: /? //5%2{2‘/2

5 i 4

Signature: ﬂap\W
s




Arthur D Little

Date <[/ 7[00

Time ;54g — [735

Station ID N / ;’

Station Log

Client MMS
Project 2000 ANIMIDA
Case No. 68533

Sampling Location | .
Station Number /\/ [ ?'
Latitude_7)“ X9. X327 '

Field Observations and Measurements

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Statio

n al=
BSMPfLibertyfAltemate

Longitude_148° 40 327’

Wind Speed ~ Wind Direction S S E Seas/lce £/ % _ergs . Light” chap
Water Depth__ 42 £, Conductivity, Temperature, Depth (CTD) [
CTD Depth(s) ~q0 £ Doppler Current Turbidity___1—
Acoustics: Air Water Other
Comments:
Samples Collected :
Surface Sediments:  Van Veen Grab_»’  No. of Replicates / Ao

Organics | Metals | Grain Size | TOC Bc  |Methyl Hg| Other

] i l ! ) QDRC)

Sediment Texture (check all that apply) -

>50% silt/clay Fine Coarse Sand, Gravel____ Shell Hatch Mixed___
Indications of Anoxia: Yes_y/ - No_V 7 H,S Odor: Yes No A hlack
Comments: HC\'[A (_‘,lmf W‘SW‘L pflkqgmé r.\'mé. in. ~0:Sem ‘30(&%(?- ﬂ'ﬂﬂ.k Uﬁwlyfl\’ C'ﬁy 4'_?@\(1(' . { ;).t M’C\ -
Suspended Sediments: '

Surface 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:

Field Personnel:

IR B, KR

Signature:

Date: Cj,‘\ {?'{]\EZW)




Arthur P Little .
Station Log {2t e / Y

. ient
Date & H zec0 Project 2000 ANIM[DA
Time 'j¢7S-1E33 Case No. 68533

Arctic Neéarshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location Station Type
Station Number__\J] § $i.ncr o BSMB wa iberty/Alternate
Latitude 3;{1 33 OF I Longitude_ /45"~ 4R . )57

Field Observatlons and Measurements

Wind Speed__1-10 éﬁ Wind Direction_S Seas/Ice Lf?/;/ (‘Aef k. Ll
Water Depth__ 3 T . Conductivity, Temperature, Depth (C’llD)

CTD Depth(s) Doppler Current Turbidity.

Acoustics: Air Water Other

Comments: Pri 7—'&((*

Samples Collected
Surface Sediments: Van Veen Grab__i/ No. of Replicates 1 =

Organics | Metals | Grain Size | TOC c  |MethylHg| Other
[ ! ' j / DB ()
Sediment Tex (check all that apply)
>50% silt/clay__V Fine Coarse Sand Gravel____ Shell Hatch Mixed_
Indications of Anoxia: Yes No_»~  H,S Odor: Yes No
Comments: q%-yd ((curj W) Sams Live cand.
Suspended Sediments:
Surface Mid-Water Bottom Other
Comments:
Biota: (circle species collected for analysis)

Amphipods Annonyx

Fish: Sculpin Safron Cod____ Arctic Cod Char Cisco Flounder___ Whitefish____ 1
Clams Astarte Cyrtodaria Macoma Portlandia
Comments:
Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:

Field Personnel;aﬂ‘ O:j% B F R P % ﬂ’l N~

Signature:

Date: _/i/[ ;'/Zd?fd

!/Z o ) 7



el Station Log paiel i

Client MMS
Date X-2%-60 Project 2000 ANIMIDA
Time {450 Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location ‘ Station Type
Station Number \€ o . BSMP/Korthsta¥/Liberty/Alternate
Latitude 3p° 79,03 Longitude Uz ISt
Field Observations and Measurements
Wind Speed 151\ T**' > Wind Bize i VE Seasfce__C_ kot g5 Vo (&
Water Depth_ 26’ Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other
Comments:
Samples Collected
Surface Sediments: Van Veen Grab_'jc= No. of Replicates (
Organics | Metals | Grain Size TOC e Methyl Hg|  Other
ODBG)

Sediment Texture (check all that apply) :
>50% silt/clay ¥ Fine Coarse Sand Gravel____ Shell Hatch Mixed____
Indications of Anoxia:  Yes No_ N H,S Odor: Yes No
Comments:
Suspended Sediments:

Surface Mid-Water. Bottom Other
Comments:
Biota: (circle species collected for analysis)

Amphipods Annonyx_X
Fish: Sculpin Safron Cod Arctic Cod Char Cisco Flounder___ Whitefish__

Clams Astarte Cyrtodaria Macoma Portlandia
Comments: Z tropS S2d(@. 245~ ad teb &) at 4SO
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments: Onlvy Stmpes  Yaken bor 0ot A Aﬂd'lcf‘a_cfb

Field Personnel: = Ll-; 2 I < ¢ : N G; /VV"]‘
Signature: (y,ms H‘E@" Date: X ~ 3-8




Arthur D Little Station Log [Satonm /\/!7

Client

Date 3{ |- H 2000 Project 2000 ANIMIDA
Time 11-45‘ 105~ Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location Station
Station Number Ni9 S PR BSMP iberty/Alternate
Latitude ]j2 29.09 %" Longitude_/4¥" 40.559
Field Observations and Measurements
Wind Speed__ 5 K. Wind Direction S £ Seas/Ice__png 7€
Water Depth 3 7 £ Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other
Comments:

Samples Collected
Surface Sediments: Van Veen Grab l{ No. of Replicates /

Organics | Metals | Grain Size TOC e Methyl Hg| Other
[ / / / / 0DB (D
Sediment Texture (check all that apply) :
>50% silt/clay v Fine Coarse Sand Gravel____ Shell Hatch Mixed____
Indications of Anoxia:  Yes No_v~  H,S Odor: Yes No
Comments: Clay and seme £int sand ~iced D sortel "Fock”- Loil Grab -
Suspended Sediments: ,
Surface 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:

Field Personnel: i 5 % ; BT 2R ol .
Signature: (N], *@fﬁ/\f“—' Date: 2’{/ / f / A0,

ki W

/



Arthur D Little StatiOIl Log Station ID /\/’q

Client
Date s'zf s?/ 20 o0 Project 2000 ANIMIDA
Time )40 - 140 Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Station Type
Station Number q - : BSiberty/Alternate
Latitude_30° 9. t} 52 Longitude | 4%~ 40. 2 Al

Field Observations and Measurements
Wind Speed__25 mpL Wind Direction lA)

Seas/Ice__2-3 P{ Wil §

Water Depth___ 3§ + | Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other
Comments:
Samples Collected
Surface Sediments: Van Veen Grab___  No. of Replicates N
Organics | Metals | GrainSize | TOC Bc  |Methyl Hg| Other

Sediment Texture (check all that apply) :
>50% silt/clay Fine Coarse Sand Gravel____ Shell Hatch Mixed____
Indications of Anoxia:  Yes No H,S Odor: Yes No
Comments:
Suspended Sediments:

Surface 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: (7l ok in @ /145
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments: bel gl nef q!wfa.:edc,n bah‘,xm 4

il S DT 2 )25 - no ﬂ(g/\
R0 Txepodc. /s - Reconieyod 9"[[ pef, was A2 sged Sy recbery
No L2l —cnly ;50.900’3

Field Personnel: JR .U JC Q"](‘R AL A4

Signature: m \_[\%;9'\/\/\ Date: "éz v iZéQZ 52)

=




Arthur P Little Station Log stationmd N 0

Client MMS

Date =/ /2032 Project 2000 ANIMIDA
Time ' )5;7% — )55 Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location é : Station Type
Statign N?.lmbcr /‘/ AL fed 4/" L7 BSMP iberty/Alternate
Latitude_ 20° 97.95/ Longitude_ [ ‘ffc Yt £ BB vy
glisfoo

Field Observations and Measurements

Wind Speed_/2-/S £f Wind Direction__ N * Seas/lcej2 4. wavie) - Seme bergs ~0 %
Water Depth___ 2S £l Conductivity, Temperature, Depth (CTD)

CTD Depth(s) Doppler Current Turbidity

Acoustics: Air Water Other

Comments:

Samples Collected
Surface Sediments:  Van Veen Grab_/ No. of Replicates__2

Organics | Metals | Grain Size | TOC “C__ |Methyl Hg| Other
i ' ) ] / ODBG)
Sediment Texture (check all that apply) :
>50% silt/clay___ v~ Fine Coarse Sand Gravcl_z Shell Hatch Mixed___
Indications of Anoxia:  Yes No_VY~ H,S Odor: Yes No

Comments: _13F gvab wesedovd. A 200 mud o¥erigng qrepye| (0.5 com diim - 1)
Suspended Sediments: L
Surface 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: QN 1w St nyab  Cased  inosh - o

—

znd ?"mH’ Wt 7(12)(-1 i f{!’al’\i, 4 oyl

Field Personnel: W i A 6—; RR Mo
Signature: M/L \_Og\ﬁ—g;\ A Date: 5('/ /g/pU/JZ/




Arthur D Little . - :
Station Log [ N&?"
Date %1 [lagto Project 2000 ANIMIDA
Time Noesd= 330 Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location N 9\\ Station Type

Station Number e ‘ BSMPW iberty/Alternate
Latitude_30° AL. 414" Longitude 43" 40. 5%’}'

Field Observations and Measurements

Wind Speed__ 5 KY. _ Wind Direction N e Seasﬂce_Liqhhh‘? :

Water Depth 1% £ Conductivity, Temperature, Depth (CTD) __V
CTD Depth(s) vib Ly, Doppler Current____/~ Turbidity__ "
Acoustics: Air Water Other

Comments:

Samples Collected
Surface Sediments: Van Veen Grab v No. of Replicates

Organics | Metals | Grain Size | TOC “C  |Methyl Hg| Other
; \ [ ‘ i 098G)
Sediment Texture (check all that apply) :
>50% silt/clay Fine_V___ Coarse Sand Gravel___ Shell Hatch Mixed___
Indications of Anoxia:  Yes No_ vV~ H,S Odor: Yes No_ ~
Comments:
Suspended Sediments: -
Surface_ [ Mid-Water_ 3 m Bottom t“ - O 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:

Field Personnel: J?\ ;‘ X X ‘:r B ‘(%P\: AN
Signature: ﬁ/sﬁ% NN ——— Date:ﬁ/ S/! f?l/zb%

\_Jy'




Arthur D Little . . &
Station Log  fationD M]g =
Date ¢'/72/00 Project 2000 ANIMIDA
Time ;25 Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Station Type

Station Number___ N L2~ | | BSMP/NGrthsla¥/Liberty/Alternate
Latitude F0° Z1-340 Longitude_[4§" 1.5 ¥

Field Observations and Measure en

Wind Speed_ (35 J4st> Wind ﬁ:&hﬁ Seas/Ice__C Q’Df‘ Seas e t'ce
Water Depth_ .Y . Conduct1v1ty, Temperature, Depth (CTD)

CTD Depth(s) _g' Doppler Current Turbidity

Acoustics: Air Water Other

Comments:

Samples Collected _
Surface Sediments:  Van Veen Grab_% No. of Rephcatcs__\_

Organics | Metals | Grain Size TOC gi s Methyl Hg| Other
/ / / ( oDB ()
Sediment Texture (check all that apply) :
>50% silt/clay Fine Coarse Sand Gravelx Shell Hatch Mixed___
Indications of Anoxia:  Yes No_X, H,S Odor: Yes No
Comments:
Suspended Sediments:
Surface 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: On piplre Coved Tromm  NVVbster to_ land
o -2 troee of Line groted yapteria] bt taien
S an exunple. o Wt coecfm&, pae

Field Personnel: j\-‘r 'STI <4 j(-;—- MW

7 A
Signature: Q - :a(\ Q W Date: B-2 S=2D

-~




Arthur P Little d :
Station Log  [SatieatD m/l.\/{ 3
T Project 2000 ANIMIDA
Time /4 3. Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Station Type

Station Number__ M 25 2 BSMP. W iberty/Alternate
Latitude_ }0° 29 . 340 Longitude 4% 41 Bd
Field Observations and Measurements
Wind Speed_{5-|S ke Wind Direion_ N Seas/ce_L Stk Semg 1D i@
Water Depth__ b * Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other
Comments:
Samples Collected ;
Surface Sediments: Van Veen Grab_X._  No. of Replicates '
Organics | Metals | Grain Size | TOC ©C  |Methyl Hg| Other
[ { [ 4 / ODPBG)
Sediment Texture (check all that apply) :
>50% silt/clay_2£ Fine Coarse Sand Gravel____ Shell Hatch Mixed_
Indications of Anoxia: Yes_ X No H,S Odor: Yes No_2C
Comments:
Suspended Sediments:
Surface 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: bortron  \S! ot€ NZZ o S [ daawird)

mdul 103’ Ls_,m\-fﬁ'h“‘ nl/ll.‘J"ﬂ'Y“ lire

Field Personnel: ':SH—'SI R '3_6 Mﬁ/\
Signature: 00’9’% ! “ ﬁ Date: 9"' 2320




Arthur D Little . : A
Station Log {2t MMSM
Date <%-23-00 Project 2000 ANIMIDA
Time = (A4S Case No. 68533

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Station Type
Station Numbier N m | BSMPorthstarh.iberty/Alternate
Latitude_ 30" 34. "\Lisl Longitude ML | Ha "‘?
Field Observations and Measurements
Wind Speed_i0 1S kncts Wind Deeion. N E Seas/ice_Z feot Seces 10 [ er
Water Depth___ 34 Conductivity, Temperature, Depth (CTD) X
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other
Comments:
Samples Collected
Surface Sediments: Van Veen Grab____ No. of Replicates .
Organics | Metals | Grain Size | TOC Bc  |Methyl Hg| Other

Sediment Texture (check all that apply) :
>50% silt/clay Fine Coarse Sand Gravel___ Shell Hatch Mixed___
Indications of Anoxia:  Yes No H,S Odor: Yes No
Comments:
Suspended Sediments:

Surface_ X~ Mid-Water X4 Bottom__ 0 W\ 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:

Fustwaled stplhtin @5 parf-—of Task S Mar NI

Field Personnel: 'S\‘\ ZK "S_CS“ M\
Signature: Q}’ﬁu‘\-\j ] CQ Date: 8" Zs 0D

! ]

——
\

L

T




Arthur P Little Station Lo Station ID /U W -
g Client MMS
Date S-Z25-00 Project 2000 ANIMIDA
Time 240 Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location Station Type
Station Number___ NWZ BSMPRGIsIEY/Liberty/Alternate

Latitude_J0° A9-3C(, Longitude_| 4% ~ A 107

Field Observations and Measurements

Wind Speed [0 1S kvets Wind Bikgden Al i Seas/Ice_2 oot s&n 1o e
Water Depth_33 Conductivity, Temperature, Depth (CTD) _X
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other
Comments:
Samples Collected
Surface Sediments: Van Veen Grab__ No. of Replicates
Organics | Metals | Grain Size TOC 8¢ Methyl Hg| Other

Sediment Texture (check all that apply) :
>50% silt/clay Fine Coarse Sand Gravel____ Shell Hatch Mixed____
Indications of Anoxia: Yes No H,S Odor: Yes No,
Comments:
Suspended Sediments:

Surface_ |wr Mid-Water § Bottom _\0 ™ 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: Sawr gl dpken o sputh sicde . o iskinol on
(Ne_ ¢
Field Personnel: XY R'R, 1& M
7 i) L /)

Signature: 97/ UE F %- Date: J - 23—-Od




Arthur D Little Station LO Station ID ULOB
g Client MMS
Date R-23 00 Project 2000 ANIMIDA
Time [(F0S Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location Station Type
Station Number____ L3S ' ” BSMP/Korthstaw/Liberty/Alternate
Latitude 20° 24 .S Longitude [NF 492, 00 |
Field Observations and Measurements _ i e
Wind Speed_i0 15 ks Wind DEESieon VE Seas/Ice_Z oot Secs o (L&
Water Depth 34"’ Conductivity, Temperature, Depth (CTD) )(\
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other
Comments:
Samples Collected
Surface Sediments: Van Veen Grab____  No. of Replicates
Organics | Metals | Grain Size | TOC PC  |Methyl Hg| Other

Sediment Texture (check all that apply) :
>50% silt/clay Fine Coarse Sand______ Gravel____ Shell Hatch Mixed___
Indications of Anoxia:  Yes No H,S Odor: Yes -No
Comments:
Suspended Sediments: .

Surface_l y™ Mid-Water 4 v Bottom _[0 wA 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:

Field Personnel: 3 H‘ 'TT\; Be W\W\ Tl
J . —r

Signature: Q/dwm’_ /\ﬁ pae T 2500




Amphipods Annonyx
Fish: Sculpin Safron Cod Arctic Cod Char Cisco Flounder___ Whitefish___

- L
Arthur D Little Station Log  [Sieem Moy
Client MMS
Date X-23-00 Project 2000 ANIMIDA
Time (%00 Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Locatio X Station Type
Station Number 10 W ‘1 : BSMP/orthstapLiberty/Alternate
Latitude30 © T4 164 Longitude (48> 41.5°8
Field Observations and Measurements ) :
Wind Speed_ic (S¥els Wind DFedidy N = Seasfice 2-fotsas  no e
Water Depth__ 3 ta-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 Replicates
Organics | Metals | Grain Size | TOC “C  |Methyl Hg| Other

Sediment Texture (check all that apply) :
>50% silt/clay Fine Coarse Sand Gravel____ Shell Hatch Mixed____
Indications of Anoxia: Yes No H,S Odor: Yes No
Comments:
Suspended Sediments:

Surface_ | vin Mid-Water_4 v Bottom _ (0 v Other
Comments:
Biota: (circle species collected for analysis)

Clams Astarte Cyrtodaria Macoma Portlandia
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: o (4}, _ST: Y 6‘; VVIVL’I ’ RIc
Signature: Qafm // % Date: 3 ~Z 300




Arthur D Little Stationlic stationm» (.OL- O
g Client MMS
Date -zd-co Project 2000 ANIMIDA
Time {\1co Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Station Type COM;(‘E,EMQ/
Station Number__(OL~ O i [/) or+) & BSMP/Northstar/Liberty/Alternate
Latitude_70” 13- 96 Longitude (52 459 29
Field Observations and Measurements . }4'
Wind Speed_10 \ait¥S  Wind Direction A’E Seas/Ice /‘/
Water Depth Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other

Comments: éD\L»JtHL— By UUT‘!"L\ St

Samples Collected
Surface Sediments:  Van Veen Grab No. of Replicates____|

Organics | Metals | Grain Size | TOC BC  |MethylHg| Other
Y % SHE X ODR (1>
Sediment Texture (check all that a::;x;;ly) :

>50% silt/clay Fine_X__ Coarse Sand Gravel___ Shell Hatch
Indications of Anoxia:  Yes ﬂ’ No_X H,S Odor: Yes No
Comments: JIlY

Mixed____

Suspended Sediments:
Surface 5 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: No aat foutd

Vz,-.,}, Mg st mad o banks rﬂmﬂl,[!- bhre Sand

Field Personnel: 3- H‘; —S‘T\; KK

Signature: m ﬂ ﬁb\ Date: § -Z4-20

{ >




Arthur D Little StationID (COL— O

Station Log Client  MMS

Date B-zA-0C Project 2000 ANIMIDA
Time 1130 Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location Station Type C{}lﬁj} { [(LB‘VCI/
Station Number (O0L- OZ_ (.SO*\H’\) g BSMP/Northstar/Liberty/Alternate
Latitude_ 70\ .3 b Longitude 150~ $Z. {2
Field Observations and Measurements
Wind Speed_ID |nets  Wind Direction NE Seas/Ice N, 4
Water Depth Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other

Comments: de‘llf/ Rivex &Sﬂﬁm

Samples Collected

Surface Sediments: ~ Van Veen Grab No. of Replicates !
Organics | Metals | Grain Size | TOC “C  |Methyl Hg| Other

Sediment Texture (check all that apply) :
>50% silt/clay Fine_ X _ Coarse Sand Gravel___ Shell Hatch Mixed___
Indications of Anoxia:  Yes No_ X H,S Odor: Yes No,
Comments:
Suspended Sediments:

Surface_ X 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: Unalre to Suiple wedk 31de o rives due. fo sty bl

lelcopter would Ware el & (4 o undra
Desasvon  was et G tamndd on m pan t W emene /™

e Pc‘cd; wes gble to b Qb"{‘t”“‘d

Field Personnel: sl R

Signature: :Wf\v g m_ Date: 43;/ Z‘-t / 00

lah]



Arthur D Little Station LO Station ID kU\P - O\
g Client MMS
Date ¢-24-00 Project 2000 ANIMIDA
Time |Zg's Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location Station Type kupw’btlt.. Rvey”
Station Number_UP -0\ y BSMP/Northstar/Liberty/Alternate
Latitude_7?0” 1 3. 3o Longitude_ 4%~ 59.3 %
Field Observations and Measurements
Wind Speed_10 kwets  Wind Direction M = Seasfices LAA
Water Depth Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other

Comments: Kupqru\\a River at end ot acLwss road
Samples Collected
Surface Sediments:  Van Veen Grab No. of Replicates___|

Organics | Metals | Grain Size TOC e Methyl Hg| Other

X < Bt X ODR(() |

Sediment Texture (check all that apply) : =

>50% silt/clay Fine_X __ Coarse Sand Gravel___ Shell Hatch___ Mixed
Indications of Anoxia:  Yes No_ X H,S Odor: Yes No
Comments:
Suspended Sediments:

Surface__X 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:

Field Personnel: InTT KR
7 !
Signature: QQ-EWME—'\F\ [} [—J-m: Lzt Date: J 24O
24 /




Arthur D Little . : ' Loe
Station Log  [Stent> KUP
Date %-24 -00 Project 2000 ANIMIDA
Time (2SS Case No. 68533

Sampling Location
Station Number_ KWP-02.
Latitude_ 70° (*.70O

Longitude_[18° $4.3 7%

Field Observations and Measurements

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Station Type Kupaﬂf\k_ ¢ ver-
BSMP/Northstar/Liberty/Alternate

NMNA

Amphipods Annonyx

Wind Speed_lo tvats  Wind Direction___ & Seas/Ice
Water Depth Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other
Comments: Kupuu\ Rover at end of _Aecess Q)a%
Samples Collected
Surface Sediments: Van Veen Grab__  No. of Replicates Z. £
Organics | Metals | Grain Size | TOC Bc  |Methyl Hg| Other

Sediment Texture (check all that apply) : S
>50% silt/clay Fine Coarse Sand Gravel___ Shell Hatch Mixed___
Indications of Anoxia:  Yes No H,S Odor: Yes No
Comments: PEEAT
Suspended Sediments:

Surface Mid-Water, Bottom Other
Comments:
Biota: (circle species collected for analysis)

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: TUWIT, pR
J L]
Signature: WLY /f l‘%/ Date: 5~ 2400
|




Arthur D Little Station Log  [Statienm SAG- -O\
Client MMS
Date ¥-25-C0 Project 2000 ANIMIDA
Time Q%00 Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location Station Type & Bivey”
Station Number_ 4 € - O ( R BSMP/Northstar/Liberty/Alternate
Latitude_$#0° Ol . k¢ Longitude_I48" 33 7%
Field Observations and Measurements _, -
Wind Speed 5~ 1© XS Wind Direction é/ = Seas/Ice /1/4
Water Depth Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other
Comments: Semgly {akin ot end oF acess mcd «me mile ke~ 40 |
Samples Collected )
Surface Sediments: Van Veen Grab___  No. of Rep]jcates__l Saeos
Organics | Metals | Grain Size | TOC PC  |MethylHg| Other
X X %«(ﬂ' X ODB L)
Sediment Texture (check all that apply) =
>50% silt/clay Fine_X Coarse Sand Gravel____ Shell Hatch Mixed____

Indications of Anoxia:  Yes No H,S Odor: Yes No
Comments: funk & skeey and  ercdud], snl yeckets of twe graired seimeat here ancl 4y
7

Suspended Sediments:

Surface 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: ek 1S Ll e\ ok makes comarad tha{

fvty” s Wegher Hheun ask t.,.éq_ Vi

sT', .
| T

[

0 las
Signature: _%7&,&3»\.

Field Personnel:

Date: 2700




Arthur D Little staionid  BOO

StaﬁOll LOg Client MMS

Date ¢-26¢-Co Project 2000 ANIMIDA
Time 1500 Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Arhc cod Brom area arowd  fross Liland

Sampling Location ion Type
Station Number__ R3O0 orthstar/Liberty/Alternate
Latitude NA Longitude M

Field Observations and Measurements

Wind Speed [0-/Z [4ef5 Wind Direction NE Seas/Ice_[~ L@vf >as J('CMJ Cfabtﬂxé

Water Depth Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other
Comments:
Samples Collected
Van Veen Grab___  No. of Replicates > S AT
Organics | Metals | Grain Size | TOC “C  |MethylHg| Other
X P4SD
Sediment Texture (check all that apply) : _
>50% silt/clay Fine Coarse Sand Gravel____ Shell Hatch Mixed___
Indications of Anoxia:  Yes No H,S Odor: Yes No
Comments:
Suspended Sediments:
Surface Mid-Water Bottom Other,

Comments:
Biota: (circle species collected for analysis)

Amphipods Annonyx
Fish: Sculpin___ Safron Cod____ Arctic Cod_X_Char___ Cisco___ Flounder___ Whitefish___
Clams Astarte Cyrtodaria Macoma Portlandia____

Comments: fis takii) o Z drewds (2 mby gech) bro wrvwrid é@g‘ Lslarndf

Quality Control Samples

Field Blank Equipment Blank Other
Overall Comments: I b Awrne Bsh Y
Sampy  FDs -Bo&-O(= B —T-F is sy Gomnd
00 ~B60 oL —PHC - T— & 15 bisin (insed w/ OL
Takmb 6 > 00 -3op 02— Pt T- E & Bsn mformq| o,
O rphcabe whn Stray brovan ner, no selt walker rm_sn/n?,
Field Personnel: TH- Té- ﬂﬂm p

Signature: _Q?fmm\ ﬂiﬁ@w pate: ¥~z ( TO




Longitude /I/ 74—

Field Observations and Measurements
Wind Speed_IOkrets  Wind Direction_ZA/E—

MA

Latitude

Seas/Ice

Arthur D Little Station Log satonp L OO
Client MMS
Date  §-z23-0G Project 2000 ANIMIDA
Time | $00 Case No. 68533
Arctlc Nearshore Impact Monitoring in the Development Area (ANIMIDA)
\T Fesin samped see fokes Gor tmayo| <o F-stop ponts
Sampllng Location Station Type
Station Number LOC BSNIPfNormstarAltema

pf’ Hass, [ou#é 0“"%/}

Water Depth__ 22

Conductivity, Temperature, Depth (CTD)

CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other
Comments: S:bl H, iS lBZO Ave "0 t%, L:nnks
Samples Collected
Van VeenGrab__  No. of Replicates S
Organics | Metals | Grain Size | TOC "C  |Methyl Hg| Other
B¢ P45 C

Sediment Texture (check all that apply)
>50% silt/clay Fine Coarse Sand Gravel____ Shell Hatch Mixed__
Indications of Anoxia:  Yes No H,S Odor: Yes No,

Comments: Fisin ke ‘Cmm 3 40 i ‘:h"ﬂu)lj around DNM L‘L’Ul‘lf%ﬂﬁfi

Suspended Sediments:
Surface Mid-Water Bottom Other
Comments:
Biota: (circle species collected for analysis)
Amphipods Annonyx
Fish: Sculpin_Z-_ Safron Cod____ Arctic Cod_| Char___ Cisco____ Flounder___ Whitefish___
Clams Astarte Cyrtodaria Macoma Portlandia___
Comments:
Quality Control Samples
Field Blank Equipment Blank Other

TREL g Om,hu.al Ay o A%rc.(cﬂ and fo

5u~lm'n " angf
‘iP‘JSO T-F _BHLK Gr boayrkenr

|_sculpinn 00 -L00 -0 .
| 5cu\pyn_ 08 -Loo-0Z2-PHRL-T-F whole xwlfﬂr Gy _Crgani s
c‘r%d cS

Zam. cod 00 -Loo-03- PHLT-T= Zgm. cod
Field Personnel: 'S\'\ ; W\n’\ 3_6-, l(ér'

Signature: %m'

Overall Comments:

Date: 3~ C#—0O

—t




Client MMS
Date <-z¢ -CO Project 2000 ANIMIDA
Time {340 Case No. 68533
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Locationh Station Type

Station Numb/v N ﬂ" BSMP iberty/Alternate
Latitude Longitude /U

Field Observations and Measurements

Wind Speed 7-1© kaots  Wind Direction ZU!U E Seas/Ice_| €+ T Seas pad !'Q-&iffyaj

Water Depth__ 35 ! Conductivity, Temperature, Depth (CTD)
CTD Depth(s) Doppler Current Turbidity
Acoustics: Air Water Other
Comments:
Samples Collected
Van Veen Grab____ No. of Replicates 3 E

Organics | Metals | Grain Size | TOC "C  |Methyl Hg| Other

_X P450
Sediment Texture (check ail that appiy) : :
>50% silt/clay Fine Coarse Sand Gravel____ Shell Hatch Mixed___
Indications of Anoxia:  Yes No H,S Odor: Yes No
Comments:
Suspended Sediments:

Surface Mid-Water Bottom Other

Comments:
Biota: (circle species collected for analysis)

Amphipods Annonyx_____ -
Fish: Sculpin Safron Cod_____ Arctic Cod X Char Cisco Flounder____ Whitefish____
Clams Astarte Cyrtodaria_____ Macoma_____ Portlandia
Comments: Ak, 30 Lo an OH'/ bretw] alcﬂﬂ} with  mud sl b Horm OGS WS
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments: i bvvn avenwwel Novtster -
fhrwpib IDs O0-MNOO-06i~ PHC -T—F 0 tivsh wwwsed
00 —NaO —0Z= PIc—[~F 15 o ringed @y O£
Tokn b, € —— 00 -NOt 05— 450 -T-= 1§ fishmlormalin
Y o pplicale tokon Fraignt o et -ap .)’ﬁtlf*waf‘f/?’b:hf

Field Personnel: AT ] C (V\(\\ R
Signature: Q;r{'ym " Date: 3" 26 t0O




Arthur P Little . : NOO
Station Log  jaten®
Date §-ze-O0O Project 2000 ANIMIDA
Time 34D Case No. 68533

Arctic Nearshore Impact Monitoring in the Develo ment Area (ANIMIDA)

From o armnd Netthster Tslan

Sampling Location Station Type

Station Number___AJCD BSMPRSorthstgLiberty/Alternate
Latitude 'MA' Longitude NA’

Field Observatlons and Measurements + o

Wind Speed 310 oty Wind Direction AN & N e Seas/ce_ L ¥+ SeitS P‘Q IW?«S
Water Depth__ 7 3S Conductivity, Temperature, Depth (CTD)

CTD Depth(s) Doppler Current Turbidity

Acoustics: Air Water Other

Comments: \W\ s wiedi 47‘07"\ St accund west anel up? to At

Samples Collected
Surface Sediments: Van Veen Grab No. of Replicates__ l

Organics | Metals | Grain Size | TOC PC  |Methyl Hg| Other
X

Sediment Texture (check all that apply) :
>50% silt/clay_X Fine Coarse Sand___ Gravel___ Shell Hatch Mixed___
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11-Aug-2000 12:16pm From-Comm Fish T-183  P.004/005 F-355

STATE OF ALASKA Permit No. CF-00-044
DEPARTMENT OF FISH AND GAME
JUNEAU, ALASKA Expires _12/31/00

FISH RESOURCE PERMIT

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 scuipin, 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 gill 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 1o 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 1o 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&G employee must be notified prior to collection activities: Fred Bue {907-443-5167),
Division of Commercial Fisheries, Nome office; or Russ Holder (807-459-7288), DCF, Fairbanks office.

{Continued on the next page)

REPORT DUE January 31, 2001. The report shall include species; numbers; dates and locations of collection and disposition; sex,

age and breeding condition; lengths and weights of fish; what was achieved: other information as required. {See page 2).

GENERAL CONDITIONS, EXCEPTIONS AND RESTRICTIONS

This permit must be carried by the person(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 redelegation of authority may be allowed under this
permit unless specifically noted.

3, Specimens taken under authority hereof may not be sold or bartered. Subpermittees shall not retain possession of five 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 HEREIN THIS 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.

1 XJ\’\ f o e { [
Division of Commercial Fisheries Deputy Dirfctor, Divisi fd:ommerclal Fisheries
Alaska Degartment of Fish and Game
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11-Aug-2000 12:17pm From=Comm Fish T-183 P.005/005 F-355

Page 2 of 2 pages Permit Number CF-00-04«

NOTE:

A copy of this permit must accompany the collected specimens and collection activities and be available if a Department of
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 solid, 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 raits 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 reguiated 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 FISH TRANSPORT PERMIT (FTP). AND THE PERSON

IS IN COMPLIANCE WITH ALL CONDITIONS OF THE PERMIT AND THE PROVISIONS OF 5 AAC 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 AAC 41.005. A Fish Transport Permit (FTP) must be
obtained prior to any exportation of non-preserved specimens. Please contact Ms. Jeri Museth, (807) 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 resuits and findings of any data
analysis for 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.

11-026F (2/95)
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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:

e deployment of amphipod traps (as required)

*  conductivity, temperature, and depth (CTD) measurements

e 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.

U:\MMS Animida\Field 2002 Report\2002-Cruise-Rpt.DOC 5



6.0 References

Minerals Management Service. 2002. Summer 2002 Field Sampling and Logistics Plan.
July.

U:\MMS Animida\Field 2002 Report\2002-Cruise-Rpt.DOC 6



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°30.026 255 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)
LO1 Liberty Sed. Grab 70°18.933 147°27.082 20 07/31/02 1230 1 1 1 NA NA
LO4 Liberty Sed. Grab 70°17.068 147°40.040 17 07/30/02 1718 1 1 1 NA NA
LO6 Liberty Sed. Grab 70°16.923 147°34.064 22 07/30/02 1303 1 1 1 NA NA (Attempted Anonyx collection)
LO7 Liberty Sed. Grab 70°16.784 147°31.990 21 07/30/02 1335 1 1 1 NA NA
LO8 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)
NO1 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
NO3 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)
NO04 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)
NO5 Northstar Sed. Grab 70°29.631 148°44.704 38.5 08/03/02 1548 1 1 1 NA NA
NO06 Northstar Sed. Grab 70°29.526 148°43.230 38.5 08/02/02 1558 1 1 1 NA NA
NO7 Northstar Sed. Grab 70°29.573 148°40.084 40 08/05/02 1319 1 1 1 NA NA
NO08 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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MMS Summer 2002 [saton> 3/

ion LL Client MMS
Date: 7/z_q/(/7__ Station 08 Project 2002 ANIMIDA

Time: /‘-7/_5 20/S Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Type (circle one)

Sta
Station Number 5[% O A = NorthslarfLiherly:’Olher
Latitude Z{ZO[Q G35 Longirude_[q F 08 P ‘/S/f

Field Observations and Measurements

Wind Speed_6 ACf ., Wind Direction V£ Seas/Ice 44/ CAu,:
Water Depth___ 20 ff 8 Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab__!{ No. of Replicates J—
Organics | Metals | Grain Size TOC e Methyl Hg Other
/ / / /
Sediment Texture (check all thar apply) :
>50% silt/clay__ - Fine_~  Coarse Sand_____ Gravel _ Shell Hatch Mixed
Indications of Anoxia: Yes No_ v~ H,S Odor: Yes No_ t—

Comments: F S(/f v 2-3 cm  Than 5}':'(1((3[‘1'/,

Water/Suspended Sediments:

Surface Mid-Water Bottom Other__
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs _~ 22 Astarte__ Cyrtodaria
Mussels/SPMD: Deployedeetneved C.J.ged Mussels SPMD_

Comments: ‘3/4 of 2SO mL ;cv w! /ar;u.f:z :;'chﬂ ﬁv\{ﬁvf’—e C(Crhqj

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments: .,.-{_m(f,“,,/, bode  fo  rdicidt ré;! e naghﬁ,

Field Personnel:

Signature: !k‘ib N?é % Date: 2 / g%z 2&




MMS Summer 2002 [satoni> 375

Station Log Client MMS

Date: .7/ }cz/o L Project 2002 ANIMIDA
Time: ]‘f 70 - 1555 Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Statign Type  (circle one)

Station Number .53 orths{arfLiberty!Other
: 0 i ; o =Y £

Latitude Q() ’; .Q{g Longitude Zfi Z Q‘Q. SO

Field Observations and Measurements

Wind Speed_5= (0 KA. Wind Direction_ AJ Seas/lce Light hup €SV /e
Water Depth . Conductivity, Temperature, Depth (tTD)
Doppler Current Turbidity Instrument Tow

Comments:  S./n1(/ b./ﬁ {Lu ff\/ ~36° £
Samples Collected 74

Sediments: Van Veen Grab_'-_/ No. of Replicates _-Z
Organics | Metals | Grain Size TOC L o Methyl Hg Other
I / / 4
Sediment Texture (check all that apply) :
>50% silt/clay_ v~ Fine [ Coarse Sand____ Gravel Shell Hatch_ Mixed_
Indications of Anoxia: o_p~ H,S Odor: Yes
Comments:
_Qm#&g\%ﬂ‘ 'l‘(/ks u; ﬁ"/v’é\(t’ am/ 4 % J(ﬂfz i ﬂﬂ?é
Water/Suspendéd Sedimerits:
Surface_ Mid-Water Bottom OIher
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments:
Quality Control Samples
Field Blank Equipment Bldnk Other
Overall Comments: Micz 2aNLin 1M Lavge 0 FOR5 op N S o
¢t T\’Yz S J

Field Personnel: “7 g Bl _mm.
- Date: Z/,&?J/ a-l

Signature: AN




MMS Summer 2002 |station Z/ﬂ

=t Station Lo Client MMS
Date: _7/3 1] 8 £ g Project 2002 ANIMIDA
Time: /000 - 135 Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location , ,- ation Type  (circle one)
Staﬁon Numbcgr {z _ ({? 0. 0. 224 @f‘ Northstar/Liberty/Other
Longitude / H40,22

Latitude IG {i ; 5{&‘{

-?00 l?- i us 3 / q'?_u "—Iﬂ 3‘;3 - S’d rmex\"" “'t:")t. Fien @ ﬂhckor'
Field Observations Measurements
Wind Speed_20 K. Wind Direction é Seas/Ice_72 F/ (LM‘) feve sk éw,:
Water Depth___ 4~ £4. Conductivity, Temper.iture Depth (CTD) [
Doppler Current___ Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab_+~  No. of Replicates 7

Organics | Metals | Grain Size | TOC i Methyl Hg Other
/ / / / __| 7 WAF)

Sediment Texture (check all that apply) -
>50% silt/clay Vv v Fine Coarse Sand___ Gravel ___ Shell Hatch___ Mixed_l/_/
Indications of Anoxia: Nov" _ H,S Odor: Yes No_ i~ 5{;,;[
Lomments

/3 Foll  seme gravel, bof (i 5 (Fw/ 5qm{/a/ay vﬂcjzvm-a/l\

Water/Suspended Sediments:

Surface .t Mid-Water 3Z Bottom Z o Other

Comments:

Biota: A )

Amphipods: Traps Deployed 2 i 00 Traps Retrieved ‘ 3 / 502) Anonyx Sample _--{-*
Clams: Number of Grabs Astarte - Cyrtodaria

Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD____

Comments: ~ /d -y '

ngx in g Trap AVec ?O&‘)ﬂpdi)_gﬂ.i”w
'Jtrb‘ — v

h foc a @d! .
Quality Control Samples
Field Blank __ Equipment Blank Other

Overall Comments: m}u_,{ ot ﬂML!‘ u{.\n.[(,g A Oﬁ}{m LUAL—Q_\/} 'Q{

3

xed

.

1803 Ky,nrln\j( ) f'_hr'{:rfi'{' é-( dininiy
ke /(D )
Date: 2/ 3/’/ i

Field Personnel:

Signature:

7\
Vet il ” M
7/




MMS Summer 2002 [StationID Cﬂl

* Client MMS
Date: ﬂga/o;l Stathll Log Project 2002 ANIMIDA

Time: é‘i Od Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Station Typ (circle one)
Station Number A BSMP!Northsthcr
Latitude 702° /€457 Longitude 19 40.090 ~
Field Observations and Measurements )
Wind Speed_/5-20Kx]< Wind Direction SW Seasflce_~2  NO T
Water Depth [ 7 ~ Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab No. of Replicates
Organics | Metals | Grain Size TOC wde Methyl Hg| Other
Sediment Texture (check all that apply) :
>50% silt/clay Fine Coarse Sand______ Gravel____ Shell Hatch Mixed__
Indications of Anoxia: Yes No H,S Odor: Yes No
Comments:

Water/Suspended Sediments:

s

Surface Mid-Water Bottom Other
Comments:
Biota: _
Amphipods: Traps Deployed &) i@ Traps Retrieved / ff@(z Anonyx Samplew
Clams: Number of Grabs ___ Astarte_—— Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments:
Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:

/;1 S ot Konds  Tom 2 Traps, ~AS ?50»;@65
CaualoT (A —T7ogc ﬂ'elea-.scB\
Y 02-G4-d2° PASTT  (lepu” Coletd 7/:5./09)

Field Personnel: A \N\MSQ N‘J\A N _E b Loodleys
Signature: QJ W P4 ’(gA Date: ((/.20/({9\

(L1




MMS Summer 2002 [station D Z/B

Station Log  |Client
Date: '-3{5 f/ 02 Project 2002 ANIMIDA
Time: )38« . jH A5 Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location stion Type  (circle one)
Station Number Z P) - . fNorthstarﬂ_iberty!Olher
:Z Fra Al Longitude /</ 7 6/0 012

Latitude ~2O° R 1. ¢,

Field Observations and Measurements

Wind Speed_Z2 K . Wind Direction Er - Seas/lce_2- 3 H Naw opeh L"‘k"’ Amv/ /e
Water Depth_ 21 £1 . Conductivity, Temperature, Depth (CTD) ~imi o NE
Doppler Current Turbidity____ Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab_____ No. of Replicates_

Organics | Metals | Grain Size | TOC e Methyl Hg Other

i ) / ) 1{ vh4r)

Sediment Texture (check all that appiy) :
>50% silt/clay Fine Coarse Sand Gravel She]l Hatch_____ Mixed
Indications of Anoxia: Yes No H,S Odor: Yes

Comments: }:MS(MCI w/ VRS ,‘( _ qme é,hcj dafer.h 1@L /4”

Water/Suspended Sediments:

Surface__7 Mid-Water_.Z Bottom _7 Other___
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments:

Quality Control Samples

Field Blank Equipment Blank Other
Overall Comments: Hacling fere 4 C - dofvavds i /\zuyr i@
Field Personnel 47 RT mh DKW

J’l"

Slgnature *és@)"\/'\/\" Date: j{ ;ZH; 739/5’!/0)\




MMS Summer 2002 |[station D 5’;

Station Log  [Client MMS
Date: .-?—/3!/0 v Pesfaict TN

Time: 1Sig = 1675 Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Locatio g/ C ; ion Type (circle one)
Station Number —20°-R6 L /Northstar/Liberty/Other
Lalitude_zo_dagﬁz.ﬁf"j_ Longitude_/ (/}" "f.;g t/’é/

Field Observations and Measurements

Wind Speed "/ Wind Direction_I— Seasfice 70 % Lee  r1gbls 1h | v*cm/f
Water Depth__ 2 7 £, Conductivity, Temperature, Depth (CTD) 3
Doppler Current___ v~ Turbidity v Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab____ No. of Replicates

Organics | Metals | Grain Size TOC e Methyl Hg Other

/ / / /

Sediment Texture (check all that apply) :
>50% silt/clay

Indications of Anoxia: Yes No H,S Odor: Yes No

Comments: " ny Scyn ﬂvf"\b h..% FI)H come S[f mted i~

Fine_ i~ Coarse Sand Gravel__ Shell Hatch Mixed

Water/Suspended Sediments:

Surface | Mid-Water__/ Bottom __/ Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved s Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments:
Quality Control Samples
Field Blank Equipment Blank Other
Overall Comments: . Tn ¢omul/ fead o skiiRn 005 MM 1o S of
zfation l/«_._e_ Y hiele TIA - okt palle ¢in r
- Teome b [ hock fo 44 4 2u2le Up fu_ o
?‘-r(',;‘c) g

1

™

Mmm, Dw

Field F-"tsers.onrlel:/1 Jg, d I 7 J
JA A‘ E ) . Date: 7{/5//3‘77}\

Signature: f' "




MMS Summer 2002 [saton> 5 (’0)

Station LOg Client MMS

Date: / 0> Project 2002 ANIMIDA
Time: Oq;b d9445~ Project No.
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location dﬂ - 5 (0) Statign Type (circle one)
Station Number . : /Northstar/Liberty/Other
Latitude_'ZQ¢ 9, .3 33' Longitude_/ ?’ g‘) 00« 7, 6 3
Field Observations and Measurements , )
Wind Speed_ (@/ v~ Wind Direction_ A/ Seas/lce__(¢clfm /%AL N O (&
Water Depth__J g E! : Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity Instrument Tow
Comments: Slovt (g J‘b dyvi 22
Samples Collected
Sediments: Van Veen Grab_'_/ No. of Replicates ;L

Organics | Metals | Grain Size TOC ol Methyl Hg Other

i [ ! / / Q 2 F’)

Sediment Texture (check all that apply):
>50% silt/clay_* Fine_o” Coarse Sand_____ Gravel___ Shell Hatch_ Mixed ¥~
Indications of Anoxia: Yes No___ ¢~ H,S Odor: Yes No__ &
Comments:

Fire Sand  w/ sonx med  wud ?;JVJD/JQLS u.-x/evtf\gu{[\

Water/Suspended Sediments/

Surface Mid-Water Bottom Other
Comments:
Biota: )
Amphipods: Traps Deployed @915 (2 f‘rqfs) Traps Retrieved {’HD“J Anonyx Sample !
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments: "im}Ji be,hed u{ Saediney u;f oo fQuia . v 25 ml of Anﬂ‘l/i/)( In 2 ﬁmPS )

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: {J— ? \ ) r ,IY)[/]/) D hJ

Signature: M n Date: g/ 0/4),;7\
I T O 7

v



MMS Summer 2002 [saton> 4" (‘z)

. ion Client MMS
Date: </ /O 2 Stat Log Project 2002 ANIMIDA
Time: /2,'3(‘( - /3 / Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location (/) ation Type (circle one)

Station Number___ S _ - 4’/Northstar/Liberty/Other
Latitude %]{' QS-,- ( 23\ ?’ Longitudcﬁ 07—‘ 5/0
45e

Field Observations and Measurements T /
Wind Speed__ ezt ~_Wind Direction Al_/r{i Seas/Ice ré’ (i /“'\

Water Depth /9. 5- Conductivity, Temperature, Depth (CTD) (P
Doppler Current | Turbidity [ Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab_{ No. of Replicates j
Organics | Metals | Grain Size TOC e Methyl Hg Other
i / / /

Sediment Texture (check all that apply);;
>50% silt/clay Fine_V__ Coarse Sand Gravel____ Shell Hatch_ Mixed
Indications of Anoxia; Yes.  No H,S Odor: Yes No
Comments: ’ i

F i NA S an &
Water/Suspended Sediments: _

Surface__{ Mid-Water_ 3.0 Bottom _S m~ Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved = Anonyx Sample
Clams: Number of Grabs Aslarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments: ——__ hefyodic Shazn nofed on geck

Field Personnel: AfR s i T l,hn" . D W

Signature: _7/4/)1' ‘1@,_\7 g Date: 5/ d{/ﬁi

/



MMS Summer 2002 [satonn 5 (‘5)

e Station L . s
Date: G /oif0d tio 0g Project 2002 ANIMIDA

Time: ;5;'2, - (60g Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location A ion Type (circle one)
Station Number : 5(5 ) D INoﬂhstarmlbcnyIOthcr
Latitude_ 7 !F.QQ ; 0‘75' Longitude_/ fté [(i 1A

Field Observations and Measurements

Wind Speed_ 9 ic)4 . Wind Direction_{V W Scas!lcejjpf_ﬁ_\_ - _ho | QR
Water Depth. 22~ £} Conductivity, Temperature, Depth (CTD [
Doppler Current___ .~ Turbidity (o Instrument Tow
Comments:
Samples Collected ,
Sediments: Van Veen Grah__'i No. of Replicates .i
Organics | Metals | Grain Size TOC o T_Meth_vl Hg Other
/ / / / 1(UAF)
Sediment Texture (check all that appiy) :
>50% silt/clay_ .~ Fine_»~ Coarse Sand_____ Gravel____ Shell Hatch Mixed
Indications of Anoxia: Yes _ No H,S Odor: Yes No
Comments: :
Fne myd
Water/Suspended Sediments: =
Surface ¥~ Mid-Water 3 Bottom .S M . Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments:

Quality Control Samples
Field Blank \/ Equipment Blank ____ Other

Overall Comments: ' . ’ Alee
daploypnernt i —

Field Personnel: \(3 2 l /V)r'h }‘/\)

Signature: ,ﬁ/ /3(@,-\ Py — Date: ;;57 /.; / O A

IS AGY
4




MMS Summer 2002 [saton> 5 ﬂé)

Station Log  |Client MMS

Date: /s /O Project 2002 ANIMIDA
Time: /(¢ = /6SS Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location 7| atjion Type  (circle one)
Station Number___ 5 (/0 Y . (BsMY/Northstar/Liberty/Other
Longitude /4’8 301 OOQ((?

Latitude_F0° 27. 312

Field Observations and Measurements

Wind Speed_< 5" Kls.  Wind Direction N £ Seas/Ice Rr‘ﬁ“éf /Vé’ /L
Water Depth__ 755, S"-££. Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected -
Sediments: Van Veen Grab__l_/ No. of Replicates f
Organics | Metals | Grain Size TOC e Methyl Hg Other
/ / / /
Sediment Texture (check all that apply):
>50% silt/clay Fine ¥ Coarse Sand Gravel___ Shell Hatch Mixed___
Indications of Anoxia: Yes No H,S Odor: Yes No
Comments:

'ICIM S'f{i’?u[ Scimg _r,fF m\lg(e,l (I~

Water/Suspended Sediments:

Surface Mid-Water Bottom _ Other__
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments:
Quality Control Samples

Field Blank Equipment Blank Other =
Overall Comments: Houd % ﬁf BQ /4 ':{Ea e 5'.1 D: A ﬁ! ahiwve

Field Personnel: . .‘% X .j:-‘-: MM}, D W

| Date: <Kfz / O

Signature:




MMS Sllmmel‘ 2002 Station ID 5’4_

Station Log  [Client MMS

Date: ?f"}/ 0 X Project 2002 ANIMIDA
Time: }SIBR‘ }S G Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Station Type (circle one)
Station Number 51 y onhstarfLibcnyIOlher

Latitude_ 0% 7. @50 Longitude /4% J461 053
Field Observations and Measurements
Wind Speed . Wind Direction__|A/ Seas/Ice K;P}éﬁ) ~/0 % ez
Water Depth__ 37. 5 €F. Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab_V/ No. of Replicates_ 7

Organics | Metals | Grain Size TOC me Methyl Hg Other

] / / !

Sediment Texture (check all that apply) :
>50% silt/clay v Fine Coarse Sand___ Gravel____ Shell Hatch - Mixed_
Indications of Anoxia: Yes_ L~ No H,S Odor: Yes No_ i~
Comments:

fvu» 97;\# ')r hl / SCM) OV  (oQY§e ,SQ??(J (ﬁVéJOhJ‘

Water/Suspended Sediments:

Surface Mid-Water Bottom Other .
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: J-ﬁ J T mm DU\)

Signature: /d A@-‘/\/‘\_ Date: g’ / 5‘/ 0&




MMS Summer 2002 [saionm 5 2

a i Client MMS
Date: 3/3'/63-9g St t o Log Project 2002 ANIMIDA

Time: 333 - /YRS Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location ation Type  (circle one)
Station Number 5 5 @ orthstar/Liberty/Other

y ) - 3‘“
Latitude 320 3Y. % W Longitude (Eﬁ S .05~

Field Observations and Measurements

Wind Speed_/) K Wind Direction_S {4/ Seas/Ice R-‘Pﬂ/&} QUZ /e

Water Depth v~ E%F [. Conductivity, Temperature, Depth (C'I D) L~

Doppler Current_ *— Turbidity 3 _  Instrument Tow
Comments:  Sonny o/ ey fo'e — Lafe of jce
Samples Collected / ' g ]J/
Sediments: Van Veen Grab_ Y No. of Replicates _-_z

Organics Metals | Grain Size TOC He Methyl Hg Other

( / / /

Sediment Texture (check all that apply) :
>50% silt/clay Finet”  Coarse Sand___ Gravel___ Shell Hatch. Mixed
Indications of Anoxia: Yes No___ v~ H,S Odor: Yes No_ &~
Comments:

fl"\L S‘}VTJ ,,J/ Zme g “( en JUVA"C{ /ﬂ"‘-fn“ mcar‘ﬂ_‘)i)

Water/Suspended Sediments:

Surface_ V" Mid-Water :f i~ Bottom (;2 m Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments:

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: O] % TT MM . DI
TN T / / ’
Signature: 1 N Date: éi'/j//(j,l




MMS Summer 2002 [satonip 5 D

ation Client MMS
Date: /20~ Statio Log Project 2002 ANIMIDA

Time: {5“0"0 - VWA = Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location ation Type  (circle one)
Station Number D

)/Northstar/Liberty/Other
Latitude f&# ?an Ygq Longitude 4 32 5“?5? @ y

Field Observations and Measurements

Wind Speed IS5~ & Wind Direction @ Seas/Ice__ 2 ‘g . no | A
Water Depth Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab_ V' No. of Replicates__/ 5
Organics | Metals | Grain Size TOC e Methyl Hg Other
3 3 I 3
Sediment Texture (check all that apply):
>50% silt/clay v~ Fine_v~~ Coarse Sand Gravel___ Shell Hatch Mixed ¥
Indications of Anoxia: Yes No_ 1+~ H,S Odor: Yes No__ .~

Comments: 54&!/ S:hl W/ Sohe &"l""i‘us&h ‘S‘U{ACL

_ELLEJLﬁﬂ!K af ancher *2 mﬁ;@,ﬂﬂu&gﬁ% bt 3 ~ 15 4l
Water/Suspentied Sediments:

Surface Mid-Water Bottom ___ Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample -
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments:
Quality Control Samples
Field Blank Equipment Blank Other
Overall Comments: . _ gqﬂ!.ﬂ Lo 3 (0.2. ~5D-03=PK-&) ha P £ and

I/ .rcA/}C L

't,c*[c?zzr -

]/

/[
L—%Sf' 54 ba‘qfr?ly -4
Field Personnel: G E AM WUM 73 P\.)

Signature: 7@&,\ Date: ﬁ?/dz_,
NG AT oY




5 =

MMS Summer 2002 StationID 5_

- i Client MMS
Date: 5/ /63 Station Log Project 2002 ANIMIDA

Time: () A07— jU /5 Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location - ation Type  (circle one)
Stition Mumber_ D £ PYNorthstar/Liberty/Other

e P
Latitude -Eo 3L 34 F Longitude M. 37

Field Observations and Measurements

Wind Speed t.  Wind Direction I\ Seasﬂce;"q )[J .?ﬁqVﬁEVC;-
Water Depth ' Conductivity, Temperature, Depth (CTD) el d i
Doppler Current___ v~ ~ Turbidity ¥~ Instrument Tow
Comens: _Faggy § \windy ~ J00F
Samples Collected J// ! g )
Sediments: Van Veen Grabl No. of Replicates ‘Z
Organics | Metals | Grain Size TOC e Methyl Hg Other

t / l /
Sediment Texture (check all that apply) ;
>50% silt/clay_ Fine_\/_ Coarse Sand Gravel ___ Shell Hatch___ Mixed
Indications of Anoxia: Yes No H-S Odor: Yes No

Comments: _-_

:i'l?\L SC\VEJ W/ L =2 vavae fu(é(‘,& "'p/ock "

Water/Suspended Sediments:

Surface_ ./ Mid-Water g ™M Bottom (_-t n~ Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments;

Field Personnel: i—f :8]-: M! :DV\)

——r—}

Signature: Q»l /5@’\/\ Al Date: 52 ’Q 102
g~ =g

|74



MMS Summer 2002 [satonn 5

Station Log  |Client MMS

Date: B/ 2o Project 2002 ANIMIDA

Time: //53 - (30 Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Station Type  (circle one)
Station Number fNorlhstan’Liberty!Other

Latitudem-? Longitude /cho 4/7 5-55\

Field Observations and Measurements

Wind Speed_ /0 Zb »  Wind Direction IQ Seas/Ice__/ é: (:id'e 0 rce
Water Depth__ o, a.fi Conductivity, Temperature, Depth (CTD)

Doppler Current Turbidity Instrument Tow

Comments:

LT

Samples Collected

Sediments: Van Veen Grab L No. of Replicates e
Organics [ Metals | Grain Size TOC e Methyl Hg Other
! ) l i
Sediment Texture (check all that apply)
>50% silt/clay Fine Coarse Sand____ Gravel____ Shell Hatch Mixed
Indications of Anoxia: Yes No H,S Odor: Yes_  No
Comments:

Fine ¢ Sand YMiX Dy ofou)f

Water/Suspended Sediments:

Surface Mid-Water Bottom Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs “’ﬂg Astarte Cyrtodaria v/

Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments: _a /90 L. > aw@ grak\
4 >y

Quality Control Samples

Field Blank Equipment Blank __ 2 Other

Overall Comments: th ! D2 W0 Riwse 3F Grab & S‘a:vo.

Field Personnel: TR A’W! MM{ PW
~> LYy

Signature:

Date: & ;;/ JR

Z

4



MMS Summer 2002 [saton> 5 4

. .
o Station Log  [Client iy
Date: glolfo2 Project 2002 ANIMIDA
Time: (0| S B I 40 Project No.
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location . | ion Type (circle one)
Station Number 5 }4 orthstar/Liberty/Other
Latitude -3{!‘ AA. 22 Longitude ll{f' o 7. WL
Field Observations and Measurements
Wind Speed___ (((!{wn Wind Direction [‘V” Seas/Ice_ (gl e Y 61’*1 - Fla f
Water Depth AD Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity  Instrument Tow
Comments: _ Briel Rans Shaner
Samples Collected
Sediments: Van Veen Grab_\-{/ No. of Replicates_‘
Organics | Metals | Grain Size TOC gl Methyl Hg Other
i / / ' W(VAF
Sediment Texture (check all that apply):
>50% silt/clay_ Fine_y~ Coarse Sand______ Gravel___ Shell Hatch_ Mixed ¥
Indications of Anoxia: Yes_  No H,S Odor: Yes No
Comments:

Fana Sand ‘\;&,g,l et S, lk SOV\L tamw.ﬂ

Water/Suspended Sediments:

Surface Mid-Water Bottom Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample )
Clams: Number of Grabs “3 Q. Astarte l. Mf(L Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD

Comments: V25 mL ofﬂséw/-e of ~2-2cm Si Ze k; .’1’1’1{.1!)0!’ /mué)

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: \T% 1. mMmm .D W

Signature:




MMS Summer 2002 |sutonm Lo/
Station LOg Client MMS

Date: ?/ 3i/02 Project 2002 ANIMIDA
Time: / 250— i 2 SO Project No.
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location Station Type  (cirele one)
Station Number £ O/ —— BSMPlNorthsta!Other
Latitude_£2° /¢ 7 3 3 Longitudc(fj 7 A Z 052
Field Observations and Measurements
Wind Speed /¥ 4 ’_5 Wind Direction_ £__ Seas/Ice / /7. a{m &c,w (e fo NE- ~ (m bv’}'
Water Depth_ 2.0 E}: Conductivity, Temperature, Depth (CTD) 1N OPRA
Doppler Current_ Turbidity Instrument Tow Na:t: ;
Comments:
Samples Collected
Sediments: Van Veen Grab _['_/ No. of Replicates_;z
Organics | Metals | Grain Size TOC o Methyl Hg Other
/ Z V. i

Sediment Texture (check all that apply):
>50% silt/clay. Fine_j  Coarse Sand Gravel____ Shell Hatch Mixed
Indications of Anoxia; Yes No_ v~ H,S Odor: Yes No L~

Comments: = < f, )
S FR Send wf sovn I Giab_only % Loil ot SH sond.

Water/Suspended Sediments:

Surface Mid-Water Bottom Other

Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved . Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD o
Comments:
Quality Control Samples

' Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: ﬂﬁh D
Signature: 7%3]4 B Date: 47’/ "3!! 02




MMS Summer 2002 [statonid ;. oY

Station Log  [Client MMS

Date: /30 A Project 2002 ANIMIDA
Time: [ 2E-iF30 Project No.
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location LO q Station Type (circle one)
Station Number__ =V T ' BSMP/Northstar 1her
Latitude 20)° [ F.008 Longitude /Y 2° &40. 040
Field Observations and Measurements 2 ‘
Wind Speed_sS” /A4S Wind Direction /= Seasfice_ 2 17, sax < 5% [l NE
Water Depth___ |- :El Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity _ Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab_ V/ No. of Replicates 1
Organics | Metals | Grain Size | TOC . > Methyl Hg Other
I ! / / / (tAF)
Sediment Texture (check all that apply) :
>50% silt/clay_ v~ Fine_ v Coarse Sand______ Gravel____ Shell Hatch Mixed_
Indications of Anoxia: Yes No___ .~ H,S Odor: Yes No_
Comments:

Water/Suspended Sediments:

Surface Mid-Water Bottom Other o
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments:

Quality Control Samples
Field Blank ____ Equipment Blank Other

Overall Comments: H:Z‘ m[[ h ? I-;Q le ,_b 5/),-,’ cc0T7

Field Personnel: ’r?) R . M

Signature: f ; iac Kg Date: #;d/OA
. t/ / -




MMS Summer 2002 [sution /06

: Station Lo Client MMS
Lot ?/Bcf/ﬂjz g Project 2002 ANIMIDA

Time: )303- ) 320 Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Station Type (ci one)
Station Number. é?{; P . i BSMP/Northsta r&ﬂmb Other
Latitude 20/, 92 3 Longitude /qu 3y0&§/

Field Observations and Measurements

Wind Speed /% f F Wind Direction_ A/ E Seas/Ice 5(!119‘ A{ﬂ/ﬁ - It sec Lﬁwf "‘\‘P
2. .

Water Depth Conductivity, Temperature, Depth (Cle'}
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab 4 No. of Replicates g

Organics | Metals | Grain Size TOC ol Methyl Hg Other

/ / / / KVAF)

Sediment Texture (check all that apply) :
>50% silt/clay_ v~ v Fine_i Coarse Sand Gravel___ Shell Hatch_ Mixed
Indications of Anoxia: Yes & H,S Odor: Yes No_ L.

Comments: qmb v /,a\ Loll }.,;f j@ocf sur faa - w:&vlyrhy C/a/ 5},6/

Water/Suspended Sediments:

Surface Mid-Water Bottom Other
Comments:
Biota: . _
Amphipods: Traps Deployed lr (“ / 303 Traps Retrieved ! i@ Anonyx Sample Z\_) _f_)_
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments: : ] “Tv: v . I3 WQ.>
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: ‘\/_1? ‘E 7/77[44

Signature: ﬁﬂl\_d%\’/'\/\ Date: #;;{22 )
7Y -7 ‘




MMS Summer 2002 [swtonw  / n

: 1 Client MMS
Date: ZH 83/01- Statlon Log Project 2002 ANIMIDA

Time: }{'::*5 4 /3 f/‘;\ Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location , ?_ Station Type  (circle one)

Station Number D BSMPfNorthstarOthcr
Latitude_20°/6 . ¢ ¢ Longinde_) 47" 31. 770 @

Field Observations and Measurements ) -2 €1, Aap-
Wind Speed_/(! /2 It- Wind Direction MV Seas/lice_Tea foo ME ~/[m. bit lewv
Water Depth__2{ £ Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab_“"  No. of Replicates

Organics | Metals | Grain Size TOC 2 Methyl Hg Other

/ / / /

Sediment Texture (check all that apply) :
>50% silt/clay_ .~ Fine _ Coarse Sand Gravel ___ Shell Hatch Mixed
Indications of Anoxia: Yes No ~ H,S Odor: Yes No__ i~

Comments: £ ne S/ v/ vdd,(/{//rh,; f(a// - 7‘(4£ ..-/} Lo/

Water/Suspended Sediments:

Surface Mid-Water Bottom Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: JB : » 7,_ mm.
Signature: M\ A Date: Z/B{/ﬁ L




Summer 2002 |[satonid " o¢
MMS Station Log Client MMS

Date: -7/3/0 2 Project 2002 ANIMIDA
Time: ;2 5( — 44 Sy Project No.
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location g Station Type (cizgle one)
Station Numbe LO (') BSMPfNorthstar Other
Latitude 2{2 lé‘ 74d0 Longitude /Z/77 20-223 - Ri-P
o 70 14 #° 2~
Field Observations and Measurements ‘/f ;d 57 RJP = i
Wind Speed /0 - (2. écf . Wind Direction M Seas/ce /0 %o, & L';?IUL chap.
Water Depth__ 20 Conductivity, Temperature, Depth (CTD) !
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab vl No. of Replicates_ 2
Organics | Metals | Grain Size TOC e Methyl Hg Other

L & 1 |2 2

Sediment Texture (check all that apply) : ! ) '
>50% silt/clay Kep 2 Fine v RPlcoarse Sand ¥~ Ryl  Gravel Shell Hatch Mixed L~
Indications of Anoxia: I/E No_  H,SOdor: Yes.  No__g— ¢
Comments: Zﬂmk 2 }tu:! ":fl"h‘_ m! Coavse 3qnc[ w/ Sdine fire mafevial
¢ ol Sivee Eong caivel

Water/Suspended Sediments:

Surface Mid-Water Bottom Other -
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs /5 " Astarte__ |/ Cyrtodaria
Mussels/SPMD: Deployed/Retrieved aged Mussels SPMD
Comments: "'fO .{r’abf at R’Q‘I Maﬁw‘ }’f‘f{ 0 %ﬂe ﬂ\d’f 4//'1”#7_’[/ S blwck -

- - L % _with 4w clopas

Quality Control Sampfes TS

Field Blank ’ Equ:pment Blank "/ﬁb KRR Other

Overall Comments:

ol ‘chmi- (}F 2-Fcm fhﬂ;rt‘ﬂﬂf 1A

i L

0%~ W‘U"‘?H( ~5  coilechd as &;[

OR-LOT-R - PH(-S  (ojfecled fom ﬁﬂp ped /D(a'?(/a}n
Field Personnel: 46 " _%T: N
Signature: M\/Y\ Date: };'/ 3&)/() A

o 4
¥4



MMS Summer 2002 |[station D Zﬂ?

Station Log Client MMS

Date: ;Z/ 30 2~ Project 2002 ANIMIDA
Time: ( 4“{ B~ AT Project No.

~ Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location Station Type irclg one)
Station Number LI q Pty BSMP!Northstather

Latitude jgﬂ(’ 1G . 55‘( o Longitude /ﬂ Z 2 i IS;Z

Field Observations and Measurements

Wind Specd_ﬂ"_’fg‘ Wmﬁ?ﬂrechon M e Seas/Ice K:d{&,ﬂ RO e
Water Depth & a l: Conductivity, Temperature, Depth {C‘FD)
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab_+~  No. of Replicates ,,Z
Organics | Metals | Grain Size TOC Be Methyl Hg Other

/ / / / {(UAF)
Sediment Texture (check all that apply):
>50% silt/clay (o Fine_ L~ Coarse Sand Gravel _ Sheil Hatch__ Mixed_
Indications of Anoxia: Yes No bt H,S Odor: Yes No_ i~

Comments: L sand w/ "‘3*{'7/(:(4)/

Water/Suspended Sediments:

Surface Mid-Water Bottom Other_ -
Comments:
Biota:
Amphipods: Traps Deployed L Traps Retrieved Anonyx Sample
Clams: Number of Grabs _( Q Astarte 1/ Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD s
Comments: ~MRAOO ML Q-3 cm Axtevle
Quality Control Samples
Field Blank Equipment Blank Other .
Overall Comments; ) q o UL i (
al Lo p

Field Personnel: J?) ) % Ij m m

Signature: e | Date: ?’/-)7 ax
MY i

~4



MMS Summer 2002 [suionm A0/

Station Log [Client MMS

Date: 573/0 C Project 2002 ANIMIDA
Time: ‘;"/0!' — 120] Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Station Type  (circle one)
Station Number ‘ 0 / o o BSMibcnnylher
Latitude 1@".3 [-€SF Longitude /4% "1 ‘,/"{5

Field Observations and Measurements

Wind Speed_/¢ kts Wind Direction_J ¢V Seas/lce_Ripples ~ 30% ¢z
Water Depth A 4 Ff'{ Conductivity, Temperature, Depth (C'?"D) -
Doppler Current L Turbidity [l Instrument Tow
Comments:
Samples Collected .
Sediments: Van Veen Grab_\{ No. of Replicates .1
Organics | Metals | Grain Size TOC e Methyl Hg Other
i / / /
Sediment Texture (check all that apply) :
>50% silt/clay Fine v Coarse Sand Gravel__ Shell Hatch__ Mixed
Indications of Anoxia: Yes No_ " H,S Odor: Yes No —
Comments:
Fire Sand 0/ ~2 mm -F/acfz/n/f 5. Sorlacs .
Water/Suspended Sediments: /
Surface_ v~ Mid-Water 3 _p~ Bottom Q D Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels_ SPMD._
Comments:
Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: :_TE, \TT; ﬂ?/’h? _D“)

Signature:

Date: gf/ﬁ{/dL




MMS Summer 2002 [sationd  A/0

ar io Client MMS
Date: /302 Station Log Project 2002 ANIMIDA

Time: / 5_ ¥ - |25 Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location O " Station Type_  (circle one)

Station Number AZ d: 85 BSMP. ‘ﬁiﬁh yLiberty/Other

mﬁtudem Longitude /é{{’" ‘f/- ;,z&

Eﬁfb’ 30”30 512
ie

Id Observations and Measurements

Wind Speed__Cet[mn Wind Direction_ VA Seas/Ice ('.PF("-S HO % e h-l"tj {
Water Depth_q Y €}, Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity Instrument Tow

Comments: _Zon4 o4 Su/clu blv€ QK}' q boye

Samples Collected ’

Sediments: Van Veen Grab_V_ No. of Replicates 1
Organics | Metals | Grain Size | TOC . Methyl Hg Other _
j / / / /(VAF)
Sediment Texture (check all that apply) : S
>50% si]u’clay_lé Fine___ Coarse Sand______ Gravel___ Shell Hatch Mixed_
Indications of Anoxia: Yes No H,S Odor: Yes.  No
Comments:

o ke e Sr(/ U':/. C{(‘!y VhJQer{'I\

Water/Suspended Sediments:

Surface Mid-Water Bottom Other____
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels_ SPMD___
Comments: )
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: _fjﬁ’\ﬁ, /N Vﬂ; bl’l) :
Signature: ﬁ EA_Q/&-@-\/—\_‘ Date: (g / .?t gl

e
[




MMS Summer 2002 [swioni>  A/03

Station Log  |Client -

Date: <?g“/5'/ 0L Project 2002 ANIMIDA
Time: 122 - 120 S‘_ Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location ” Station Type (circle one)
Station Number '- R I— BSMP. @ Liberty/Other
Latitude -g{ )2 70. 005 Longitude /qg (//cé/;?

Field Observations and Measurements

Wind Speed___ /4 % l} Wind Direction__ L'\.) Seas/lce_ 2~ 3’ 7[/ &N/ 1 250 m v
‘l .

Water Depth Conductivity. Temperature, Depth (CTD) —
Doppler Current Turbidity Instrument Tow _
Comments:

Samples Collected

Sediments: Van Veen Grab_{/ - No. of Replicates 3

Organics | Metals | Grain Size | TOC e Methyl Hg Other
5 | 2 3 >
Sediment Texture (. check all that apply) :
>50% silt/clay__ o~ Fine Coarse Sand Gravel ___ Sheli Hatch_ Mixed
Indications of Anoxia: Yes_ «~ No H,S Odor: Yes No_i—"
Comments: . ., }
"3 i Mnnid  onie SI bl gray od
Water/Suspended Sediment5: 4
Surface Mid-Water Bottom Other___
Comments:
Biota:
Amphipods: Traps Deployed 2 (9’4@2 Traps Retrieved Z!u J(.")! - Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD__
Comments:

Quality Control Samples

Field Blank Equi pment Blank Other
Overall Comments: /m,h” SO ,4,, R >
cpidyin 2 A f /Q/.

Coold. NoF Ed am}aﬁi,.ku-f ’h-qlo bdj;/ Starched s71e v

Field Personnel:

Signature: Q )]q M’\ V. Date: “'gj;/}/ _’j‘; / d A

[/~




MMS SllmlTler 2002 Sl%.ltion D NO 2

Station Log  [Client MMS

Date: £ / /O / CR Project 2002 ANIMIDA
Time: /O 50 = /470 Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location i Station Type _(circle one)
Station Number NO3 BSMP/Nérthstar iberty/Other

Latitude_70° R9.9 2-52‘ N Longitude 148 . d[.4d3o ‘W

Field Observations and Measurements

Wind Speed_ <5 K«l$  Wind Direction l») Seas/Ice_ (‘.olm "}5% i¢e Sope~
Water Depth_ 40~ Conductivity, Temperature, Depth (CTD) o
Doppler Current Turbidity___ Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab_____ No. of Replicates

Organics | Metals | Grain Size | TOC e Methyl Hg Other
Sediment Texture (check all that apply) :
>50% silt/clay Fine_ Coarse Sand_____ Gravel___ Shell Hatch B Mixed
Indications of Anoxia: Yes No H,S Odor: Yes No
Comments:

Water/Suspended Sediments:

Surface _ Mid-Water Bottom Other
Comments:
Biota: ,
Amphipods: Traps Deployed [ Q.;‘() Traps Retrieved [ q- [ 4% Anonyx Sample -/_—
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels_ SPMD
Comments:
Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:

L DONA Treox ’“hf,pla\/eé od | [ine. OneTiop Codle.ned
A Q5% ot colleaTed Sc..Ma/< BoTh bhod Soed:mes So 1 0oTa

&O—mn[e I Q2- N\O3Z-O|-PHC-AN
Field Personnel: ME}L \VLM;,QM %0—:!( M u—[:‘_”,
Signaturex.L/j;( Vi —(://Joé Date: g//&/o_?

[4




MMS Summer 2002 [station D /\)08‘7/

ti L Client MM
Date: _Q/A}/OQ_ Sta s Og Project 2002 ANIMIDA

Time: {{a_,”/(; - /&Y Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location 2 Station Type  (circle one)
Station Number ZL{OQ BS Iw iberty/Other

Latitude_A)“ 29. 4 7 Longitude_ /4 § ‘ 945092

Field Observations and Measurements

Wind Speed_ & I‘SE Wind Direction__| LJ Seasf]cej{p’p(&s 25 %G fﬂ‘\ b-evﬁj

Water Depth_ 3% F'f: Conductivity, Temperature, Depth (C’fD)
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab__‘/: No. of Replicates______/
Organics | Metals | Grain Size TOC Be Methyl Hg ther
[ / [ / ! (?uw)
Sediment Texture (check all that apply):
>50% silt/clay_ " Fine Coarse Sand____ Gravel___ Shell Hatch Mixed
Indications of Anoxia: Yes No_+~ H,S Odor: Yes No___l_{
Comments: '
Five Stk
Water/Suspended Sediments:
Surface Mid-Water Bottom Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample _
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments:

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments;

Field Personnel: ;—/_Z%( -7 /}7/44{ D//L/
Signature: M Date: Z/ «5/ /(),2'5

v




MMS Summer 2002 [swioni> \ o4

Station Log Client MMS

Date: %’/H / oA Project 2002 ANIMIDA

Time: /() 0 - 1315 Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location 0 Station Typ: (circle one)
Station Number Q\l 4 BSMP/Northstaf/Liberty/Other

Latitude 22° &q* Q?J ’ Longitude / 17/%” ‘?’7 é’f)‘b/

Field Observations and Measurements

Wind Speed 0KsiT> N Wind Direction &\ Seas/Ice Q_LD‘D ~5 z"-/ e
Water Depth_ 32 - Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab_____ No. of Replicates
Organics | Metals | Grain Size TOC Pe Methyl Hg Other

Sediment Texture (check all that apply) -

>50% silt/clay Fine_  Coarse Sand______ Gravel ___ Shell Hatch Mixed
Indications of Anoxia: Yes No H,S Odor: Yes No

Comments:

Water/Suspended Sediments:
Surface Mid-Water Bottom Other
Comments:

Biota:

Amphipods: Traps Deployed [030 Traps Retrieved [ 3. 19 Anonyx Sample v

Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments: “\'q fc( on ! |I'ne. "‘\&@J&(_&Lﬂ'dﬂ_
Lom epcl, Sicdias) i Batar. Soc ~ IO

Sf,.m}ﬂ}-ﬂ T O - NOH -0~ PHC-AN

Field Personnel: M@( \\f\ Q‘,L;{:}G(or' “’ka Maff’r P
Slgnaiumr‘w-hy “'*5;——-(0(1 Date: < (/A?L"}
/ S




MMS Summer 2002 [satonid A)FS

Station Log  [Client MMS

Date: <J3/0 2 Project 2002 ANIMIDA
Time: /59 - /557 Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location

Station Type  (circle one)
Station Number Al 0§ - R g BSMPibertyIOthcr
Latitude ¥0°239 43 Longitude /4 Y 44, 709

Field Observations and Measurements
Wind Speed_s/¢ K 'fS Wind Direction L{S,) Seas/Ice Agﬁ} chop . < /0% ctr
Water Depth__ 3%, &~ Conductivity, Temperature, Depth (CTD) .
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab_ V" No. of Replicates -Z'

Organics | Metals | Grain Size | TOC He Methyl Hg Other

i / ) /

Sediment Texture (check all that apply) :
>50% silt/clay L Fine_  Coarse Sand Gravel____ Shell Hatch Mixed
Indications of Anoxia: Yes_+~ No_ - H,S Odor: Yes_  No v~

Comments:

Fing C.:("' T im0V ‘3[1‘{]2‘ C/d‘['/ @/4'69

Water/Suspended Sediments:

Surface Mid-Water Bottom Other_
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: T ’,\/ﬁ 7'; M Db\/

Signature: MM Date: E//j/lj A
/ v 1 7

v



MMS Summer 2002 |[station D N 0(@

Station Log  [Client

Date: quj oL Project 2002 ANIMIDA
Time: /Q’(‘Q— V4108 = Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Station Type _ (circle one)
Station Number____JVd Q 5 | BSMPiberty!Other
Latitude -'1_()0 9. 5 Ny Longitude /qf LI b I 17)0

Field Observations and Measurements

Wind Speed_ (erlin. Wind Direction A/ A Seas/lce_ R 'E En{ﬂ.’) 1ee fhde ~fmi Xt
Water Depth__ 3¢ . S Conductivity, Temperature, Depth (C )‘ Cleay
Doppler Current Turbidity Instrument Tow _\wut 5& l
Comments:

-

)

Samples Collected

Sediments: Van Veen Grab_ V/ No. of Repllcatt.s ,L

Organics | Metals | Grain Size TOC = Methyl Hg Other
l ! / /
Sediment Texture (check all that apply) :
>50% silt/clay_ v/ Fine Coarse Sand Gravel___ Shell Hatch Mixed
Indications of Anoxia: Yes_ No__ [~ H,S Odor: Yes No__ «—

Comments: - ) . E
riw. Sbﬂ Sll(- ~lem oWy S[‘(‘/ -[rluquj/(létly X

Water/Suspended Sediments:

Surface Mid-Water Bottom Other__
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: | T ?]"'f‘ 212 D W

Signature:

N e Date: <5/7/ '/ O ;'




MMS Summer 2002 |sttionn Ao F

- Client MMS
Date: g/ Slol. Station Log Project 2002 ANIMIDA

Time: ;3 ;q = [37 F Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location ? Station Type._ (circle one)
Station Number BSMP. w iberty/Other

Latitude zd 24.5 ? 2 Longiludeﬁgo 4’0 0?_}/

Field Observations and Measurements )
Wind Speed_ / 2 &K i% Wind Direction Igl Seas/Ice_7 - 5;} ng ;e (~ S'/{ -/,C

o)
Water Depth 74 19 Conductivity, Temperature, Depth (CTD) lovee A o2
Doppler Current Turbidity Instrument Tow v
Comments: v/im. /Y,
Samples Collected
Sediments: Van Veen Grab__\( No. of Replicates L
Organics | Metals | Grain Size | TOC “c Methyl Hg Other
! / ) !
Sediment Texture (check all that apply) :
>50% silt/clay__ v~ Fine_*" _ Coarse Sand__ Gravel___ Shell Hatch Mixed
Indications of Anoxia: Yes No H,S Odor: Yes No

Comments: ) ) . : .
{‘\r\! g- /! Y /f”\k Scineg m {'Xﬁ/ th é} V /i

Water/Suspended Sediments-

Surface Mid-Water Bottom Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD_
Comments:

Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: . j r }7’] !’7’7 /) (Vv

Signature: &5) . N S Dﬂ“’-'?f / <7/J.72
//U‘ V '-“"--J W= L i - / ‘-'/




MMS Summer 2002 |[station M NOB

Station Log  [Client

Date:  P#/<s/0 2 Project 2002 ANIMIDA
Time: j'-]ﬁ'- /343 Project No.
) Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location N 0 Station T . (circle one)
Station Number £ g o BSMP.ibenyIOther
Latitude 2(2 2Y. Yy Longitude )93 3 £; 722

Field Observations and Measurements

Wind Speed [Z . Wind Direction_\, J Seas/ice 2-3 £ . g ek bey 4s '{5 g
Water Depth i Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected .
Sediments: Van Veen Grab_ ¥ No. of Replicates j
Organics | Metals | Grain Size TOC ade Methyl Hg Other
/ / / /
Sediment Texture (check all that apply) :
>50% silt/clay__ .~ Fine_ L~ Coarse Sand Gravel___ Shell Hatch Mixed
Indications of Anoxia: Yes No H,S Odor: Yes No
Comments: . . ) y .
foag St poxed Witk i sovd viady (=2
Water/Suspended Sediments:
Surface Mid-Water Bottom Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments:
Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: FR.XT. v . D |
Signature: ﬁ /’I A 1\:»5};-\/\/\-\ Date: Z /151' / 0 Q\‘

\./




MMS Summer 2002 [sution v AO7

» 1 Client MMS
Date: K/S—I ¢ A~ Statlon LOg Project 2002 ANIMIDA

Time: 3 ‘j_.i — 40| Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location 0 ‘? Station Type (circle one)
Station Number___AJ P BSMPibertlether
Latitude_#¢) 924.34 2. Longitude /48° 35 RIZ @

Field Observations and Measurements

Wind Speed_@_KB_ Wind Direction |42 Seas/Icelghl ches. 25 7o g _Agnl .
Water Depth__ 345 fl Conductivity, Temperature, Depth (CTD) l
Doppler Current Turbidity Instrument Tow
Comments: Light Shews - Ol
Samples Collected
Sediments: Van Veen Grab_ _I/;/ No. of Replicates ___Z

Organics | Metals | Grain Size | TOC ol Methyl He | Other

/ / / /

Sediment Texture (check all that apply) :
>50% silt/clay_ v~ Fine_v"_ Coarse Sand Gravel___ Shell Hatch Mixed_
Indications of Anoxia: Yes No H,S Odor: Yes No
Comments:

S}” «J/ {one  fand ™M xed }-‘*((fm v!'/: mod .

Water/Suspended Sediments:

Surface Mid-Water Bottom Other___
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments:

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: T B e T mvr D
I ] ! f - -
sinatare: [ LN oate:_g7/5/02.
/A Ll T v

4



MMS Summer 2002 |[station D N j D

Station Log  |Client S

Date: f-,?/ }! 02— Project 2002 ANIMIDA
Time: //20 - D35 Project No.

Sampling Location Station Type (circle one)
Station Number A/ ‘ ¥, i 0 BSMPibcrlnythcr
Latitude ?_@ a;g . QQ :}' Long;ludef_lf g ﬂ. ZB’

Field Observations and Measurements

Wind Speed ?;’S'b‘- Wind Direction -{=2 Seas/Ice Ri@ﬁzn H@,‘;Ul 1. N Jfﬂﬁ\k\v

Water Depth_ . Conductivity, Temperature, Depth (CTD) —
Doppler Current (Pl Turbidity — Instrument Tow
Comments: T\ 4, G ~ 58¢% Nol bt \/Qn Aa_nw LR~ 2&m M. c“flutﬂ%%' .

Samples Collected

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

0?_;_;« Wi\k—r—

—_—

Van Veen Grab v’ No. of Replicates__Z-

J

Sediments:
Organics | Metals | Grain Size TOC He Methyl Hg Other
! i / / {(VAFE
Sediment Texture (check all that apply) : h
>50% silt/clay [l Fine Coarse Sand Gravel__ Shell Hatch Mixed
Indications of Anoxia: Yes No_ { H,S Odor: Yes No__«~
Comments:
- < ) S| . : ? n o _.h
G st ey sofl 5t quab owxy - ful/ Loseeed Loof 2" 2M4pcul

Water/Suspended Sediments: ' ” 4

Surface  / Mid-Water / Bottom ___ / Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample -
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels_ SPMD R
Comments:
Quality Control Samples

Field Blank Equipment Blank Other -
Overall Comments: Sofl <t - Taben aF Aichoy

Scoahy - aie Pogy !

Field Personnel: G:B . —%r M ;\DU\)
3 - J—t

Signature:

&

MW DatE:\%ﬁ;,/ A

" 1
sy



Summer 2002

MMS

Station ID N [

Station Lo Ceay BN
Date: qd _-,JJ 0)— g Project 2002 ANIMIDA
Time: /50 K- Yy i Project No.

Arctic Nearshore Impact M onitoring in the Development Area (ANIMIDA)

Latitude

Sampling Location
Station Number Z ! ” . )
FH° 2842 ) Longitude /4% 4 ].9/12.

Field Observations and Measurements

Wind Speed__( o7/ m Wind Direction Af&

Seas/Ice

Station Type (circle one)
BSMibennyther

Ropply Me Tix

Water Depth__*2(;, Ei

Doppler Current Turbidity

Conductivity, Temperature, Depth {C'TDSJ
Instrument Tow

Comments: ’6[-;{/ Sonhy o n W e rma /“f()of:.”\
Samples Collected / N g
Sediments: Van Veen Grab L/ No. of Replicates__/
Organics | Metals | Grain Size TOC Pe Methyl Hg Other
L LT 17 /

Sediment Texture (check all that apply ) :
>50% silt/clay Fine &~ Coarse Sand__ Gravel____ Shell Hatch Mixed
Indications of Anoxia: Yes No H,S Odor: Yes No
Comments:

Vevy (M éﬁncl mixed w/ 'Sf//
Water/Suspended Sediments:

Surface Mid-Water Bottom Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: T4 B T Wi, h(l\)
— T —

, [
Signature: M A~
0 v

Date: __,f:/,;/ &2

/4




MMS Summer 2002 |satonm> A/ ;72

—r 1 Client MMS
Date: S:/a—/c)?/ Station Log Project 2002 ANIMIDA

Time: 360 - [4€S5 Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Z Station Typg  (circle one)
Station Number___/\/ I - BSMfLiberlyiOlher
Latitude ;;200 23,39 Longitude /Y5 © #R,03F

Field Observations and Measurements

Wind Speed_(cz/im Wind Direction__ A77- SeasflceEEi?L - Mo ;R
Water Depth__/ 5r. <~ Ff Conductivity, Temperature, Depth (CTD) —
Doppler Current___ v~ Turbidity (g Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab _! No. of Replicates _._?
Organics | Metals | Grain Size TOC He Methyl Hg Other
/ / / /
Sediment Texture (check all that apply) :
>50% silt/clay__ \~ Fine Coarse Sand__ Gravel____ Shell Hatch Mixed_
Indications of Anoxia: Yes_ v No H,SOdor: Yes. ~ No_ |~
Comnients:

Finc &1 “)[ N Do it OV Vv ﬂl\ Ff C({‘.v

Water/Suspended Sediments:

Surface_ 1.~ Mid-Water 2 im Bottom S _im Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments:

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: VR %r j?/ii/\qi DW

i
e

Signature: 7£ \)\—gn N — Date: gté{ f}Q
LAY, " i
/



MMS Summer 2002 Station ID N/Z

Station Log  [Client MMS
e ?/5/0 = Project 2002 ANIMIDA

Time: /) ,q - 6RO Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location J Station Type  (circle one)
Station Number & [ &

b ; BSMPN a/Liberty/Other
Latitude Qﬂ°£ b3 Al Longitude ) ‘L{g 402 s ’ﬂf @

Field Observations and Measurements

Wind Speed__/¢ K{S ‘Wind Direction St Seas/Ice___ AMe /& / R rl/&J
Water Depth 1. Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab_____ No. of Replicates
Organics | Metals | Grain Size | TOC Be Methyl Hg Other
Sediment Texture (check all that apply):
>50% silt/clay Fine_  Coarse Sand_____ Gravel____ Shell Hatch Mixed
Indications of Anoxia: Yes No H,S Odor: Yes No
Comments:

Water/Suspended Sediments:

Surface Mid-Water Bottom . Other .
Comments:
Biota: _ _ . _
Amphipods: Traps Deployed Z(@_ (0 1% Traps Retrieved _@ (GO Anonyx Sample _Z
Clams: Number of Grabs Astarte Cyrtodaria

Mussels/SPMD: Deployed!Remeved Caged Musse!s SPMD

Comments: ~ 500m( dﬂm 25

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: jg { TT ' W .,-ID LY

Signature: M - Date: f/?}/d ol

Iy — !—II




B
MMS Summer 2002 |suionm A53. A//3

i Station Log  |Client i
Date: ﬁ/i-] / EA Project 2002 ANIMIDA

Time: /p )5 — /305 Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location : Station Type  (circle one)
Station Number A/ BSMPibertyiOlher

Latitude ﬁ)oag -qs.& Longitude ,‘_{5,6 qg (-;t?l/ ) g"’f’)\lfx(l)

fo° 23.016 M4g<q3 561 - Sedimnt Sample
Field Observations and Measurements ; .
Wind Speed .20 K'tS  Wind Direction__ja) Seas/lce Z~3 H Saxy -5?"‘““‘)’ ‘f‘“r, j
Water Depth _ Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab_L”  No. of Replicates j
Organics | Metals | Grain Size TOC e Methyl Hg Other
/ / / /
Sediment Texture (check all that apply) : )
>50% silt/clay v Fine Coarse Sand______ Gravel” Shell Hatch Mixed L~
Indications of Anoxia: Yes No H,S Odor: Yes No
Comments:

A Zim 0(1 Fou S"n"f ;fay oy cjmw{/ﬁ"ﬂ" ""1.;/\' (;'firé' (» /6’5-?'
7 7 T i

Water/Suspended Sediments:

Surface Mid-Water Bottom Other____
Comments:
Biota: 1
Amphipods: Traps Deployed 4 (2 /OIS Traps Retrieved /39 Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments: Benbed ol Soveling of M sked Saves.
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments: Mﬂ&_\f Ll

Field Personnel: d B; %Tf_ mmr}m T
Signature: M Date: 5}/ 7{ /9;1




MMS Summer 2002 |[stationD MY

- Client MMS
Date: ;?7’ ;\/ FEN Station Log Project 2002 ANIMIDA

Time: /Yps— | Y+ Project No.
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Station Type _ (circle one)
Station Namber__ MY o BSMP @ iberty/Other
Laliludem Longitude fqg 40 - 429

Field Observations and Measurements
Wind Speed__|2-15kj. Wind Direction_|A) Seas/Ice 2 ﬁ: @q& (f@m Z&g ~ 100 : quay
Water Depth 1vi

. Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity Instrument Tow
Comments: '
Samples Collected
Sediments: Van Veen Grab_\l No. of Replicates i

Organics | Metals | Grain Size TOC = Methyl Hg Other
! | / /

Sediment Texture (check all that apply) :
>50% silt/clay_ .~ Fine_  Coarse Sand Gravel___ Shell Hatch Mixed
Indications of Anoxia: Yes No_+— H,S Odor: Yes No
Comments:

Fine silf~ Soff = gob L0/l alpuost b dimrs.

Water/Suspended Sediments:

Surtace Mid-Water Bottom Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD __
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: U—g p ff‘W\; WWV\ ;Dl/\)
A~ Date: j’/ ?/da\

VR i

Signature:




MMS Summer 2002 |[station D N/5

Station Log  |Client MMS

Date: 8/

{03~ Project 2002 ANIMIDA

Time: /0~ ///5 Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location /V / 5 Station Type _ (circle one)

Station Number

o
Lautude_iﬂ_&ﬁ_@ -+ Longitude }95 94 @lf

BS W iberty/Other

Field Observations and Measurements

Wind Speed_/2 . Wind Direction_J S Seas/Ice o ( Lqp boy Yas (;! me N,
Water Depth . 3 ivi

Doppler Current Turbidity

Comments:

Samples Collected
Sediments:

Conductivity, Temperature, Depth (CTD)

Instrument Tow

Van Veen Grab l/ No. of Replicates d "

Organics | Metals | Grain Size TOC e Methyl Hg Other
/ / / £

Sediment Texture (check all that apply):

>50% silt/clay Fine__ Coarse Sand___ ~ Gravel_/Shell Hatch Mixed
Indications of Anoxia: Yes No H,S Odor: Yes No

Comments:

1 sf qmé w«wmj( zhxf'mé erﬁm!d/sqm:;/hngmﬁse mm//kr

Water/Suspended Sediments:

Surface Mid-Water Bottom Other o
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample _
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD N
Comments:

Quality Control Samples

Field Blank Equipment Blank Other

Overall Com

ments:

Field Personnel: &W‘M @/ﬂ) Mﬂﬂ \DfA/
XA o

Signature:

,Q <{Av/\)@'\/\r\-— Date: ‘—g&i&—
/) ZahER 27

v



Summer 2002 |[station _,f'#‘x/ /'0
MM S Station LOg Client MMS

Date: <;(/ 210 Project 2002 ANIMIDA

Time: / @ 4 _,}-‘_ //OS- Project No.
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Station Type  (circle one)
i X :
Slafmn Nurnbecr. Zl_/[ (22 ‘ / Sy wge= BSMPtbenlether
Latitude 2(2 LQ.Q.{)Z Longitude iz ZQ( Q?S

Field Observations and Measurements

Wind Speed_/4 "~ & ﬁ _Wind Direction LQ Seas/lce_ 2 *3 7[;{ Pz f'.f'L'ff;"}f’ A’W/

Water Depth 43 Conductivity, Temperature, Depth (CTD)
Doppler Current______ Turbidity Instrument Tow
Commentss: 1@ v [ ) 75 powddn .
Samples Collected
Sediments: Van Veen Grab_ L~ No. of Replicates_ 2

Organics | Metals | Grain Size TOC #e Methyl Hg Other

/ ) ! / [ (VBF)

Sediment Texture (check all that apply) : =
>50% silt/clay Fine__ Coarse Sand_____ Gravel ___ Shell Hatch Mixed
Indications of Anoxia: Yes No_ ¢ H,S Odor: Yes No_ v~
Comments:

aqva how hJ f/n{ﬁ,{é f][‘SA{(;&r\ — 21‘ '“£ 50‘4 M" *“/fé',l/ {'f‘vj‘h‘

Wa ter/Suspended Sediments:

Surface Mid-Water Bottom Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved . Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD o
Comments:

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments: f? Y Lpladdd ¢ 4 v UNe v i S mfé_u__ud Vet /(7}’

Snow  FAMA e

= A iaad

Signature: ;. 'ﬁ[/h AV AN Date: 5/ J;; 07 _

Field Personnel: - AT 5 i (f’V.‘/ ,D \J

5. AR ) T ’
v



MMS Summer 2002 [station N B3

Station Log  |Client MMS

Date: Q/zj]og, Project 2002 ANIMIDA

Time: /:‘L‘-I Q“— ,-2(5 Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Station Type - (circle one)
Station Number /\/ [z F BSMibertnyther
Latitude sk Longitude 14 & 70- 34S

70° 29.933

Field Obsenratlons and Measurements

Wind SPeEdJLKtS- Wind Direction__[A/ Seds/IceZ*?ﬁ /a AH:W/ v/m' N

=3

A ot

Water Depth % "2 R Conductivity, Temperature, Depth (CT D) b Fflﬂ G
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected "
Sediments: Van Veen Grab_“"; No. of Replicates /

Organics | Metals | Grain Size | TOC o> Methyl Hg Other

\ \ ' /

Sediment Texture (check all that apply) :
>50% silt/clay v Fine Coarse Sand____ Gravel____ Shell Hatch Mixed
Indications of Anoxia: Yes_ >~ No H,S Odor: Yes No_t—
Comments:

Adum f‘f\( S !‘ a\\g V Q‘L}Ck! ééfré. C]fa(?{/

Water/Suspended Sediments:

Surface Mid-Water o Bottom Other =
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: — ﬂ \’T nOf"'] ﬁm
Signature: /}n Date: ﬂ §7/0d,




MMS Summer 2002 S‘a“‘:‘:?;g W M I

Station Log  [Client

Date: Q A / 0 - Project 2002 ANIMIDA

Time: /7 13 - L2l /3] Project No.
Arctlc#:g’%;shore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location { @g ,U '5 Station Type__ (circle one)
Station Number BSMP. @ iberty/Other

Latitude_0% A9, O Longitude / ‘-If( G- 221¥ - Amphp, "
0 Tix P
70 Zq 05/)- lyg? H4). (00 - sadipant Erab
Field Observations and Measurements i
Wind Speed 5-/0 41 . Wind Direction_~ & Seas/lce o 1. C‘Lur Calm o0 Rebvienal
Water Depth ag éé Conductivity, Temperature, Depth (CTD) of 'ﬂaTﬁ and
Doppler Current_~ Turbidity Instrument Tow 3{\} o 4 )
Comments:
Samples Collected
Sediments: Van Veen Grab__ No. of Replicates_ _2
Organics | Metals | Grain Size TOC e Methyl Hg Other
/ ! 1 i
Sediment Texture (check all that apply) :
>50% silt/clay__ ./ Fine Coarse Sand__ Gravel____ Shell Hatch Mixed
Indications of Anoxia: Yes No H,S Odor: Yes. ~ No.
Comments:
v levw sib ) Fiw ﬁuhtl/({‘w' h"&nuuﬁ"
Water/Suspended Sediments:
Surface Mid-Water Bottom Other
Comments:
Biota:
Amphipods: Traps Deployed 2_ € 2o Traps Retrieved giiz;gﬁ Anonyx Sample _L
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: D_E:plgyed{Relrieved Caged Mussels SPMD

Comments: 2 Ty ap _ - i€ s g
Traps hot kg f 1Ragoax Savdindy
Quality Control Samples v

Field Blank Equipment Blank Other
Overall Comments:

Field Personnel: J I 7: m‘/y{, DW

Signature: [L \ NN Date: (%;/dﬂl
/yw V. =S T /i LT 4

A




MMS Summer 2002 [station» N9
Station Log  |Client MMS

Date:  R[2[0 X Project 2002 ANIMIDA
r

Time: /53 /)-/;5</ Project No.
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location G Station Type_ (circle one)
Station Number___/V [T BSMP iberty/Other

Latitude_F0%3q . O%& Longitude /4§ °H 0, 557

Field Observations and Measurements

Wind Speed_(et{eo~  Wind Direction Agﬁ' Seas/lce_ pp E)’ A/ﬁ’ [ee pthie Il
Water Depth__ 3 (¢ E‘!* . Conductivity, Temperature, Depth (C'ﬁ))
Doppler Current Turbidity Instrument Tow
Comments:  Sunny 4 nix
Samples Collected /
Sediments: Van Veen Grab_"{ No. of Replicates _f

Organics | Metals | Grain Size | TOC Hg Methyl Hg Other

) / ) /

Sediment Texture ( check all that apply) :
>50% silt/clay__y.” Fine Coarse Sand___ Gravel____ Shell Hatch ) Mixed__
Indications of Anoxia: Yes No_ H,S Odor: Yes No i
Comments:

Fonn St peling "~ som of s o ood vk

Water/Suspended Sediments:

Surface Mid-Water Bottom Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte ) Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD .
Comments:
Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:

Field Personnegl: TD, %T My~ ,'DC«)

Signature: A NN e Date: @;’ / 0z
i/ - y 4 ! ’

r



Summer 2002 |[station D A0
MMS N

Date:

Station Log  [cien  mvs

g0+ Project 2002 ANIMIDA

Time: /Y

ISS— -/S03 Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location ; Station Type _ (circle one)
Station Number u .;LO > BS,ibcrly:’OLhcr
Latitude 3O© 27 9! 77— Longitude N{g’ L” i ?‘%E

Field Observations and Measurements

Wind Speed_ CG{yw~  Wind Direction MA Seas/Ice R PP‘U No e
Water Depth__ 2.} f:k Conductivity, Temperature, Depth(CFDf

Doppler Current_____ Turbidity Instrument Tow

Comments:

Samples Collected

Sediments: Van Veen Grab_V/ No. of Replicates 2
Organics | Metals | Grain Size | TOC Yo Methyl Hg Other
L a1 I l
Sediment Texture (check all that apply) -
>50% silt/clay Fine_V” Coarse Sand_____ Gravel___ Shell Hatch___ Mixed_
Indications of Anoxia: Yes_ No H,S Odor: Yes No K
Comments: _ o i .
F‘\N- Sqml A% g f’mL’ t.-mb \\anlfue& OU* v’/gmm |/?hdcf
Water/Suspended Sediments:
Surface Mid-Water Bottom Other___
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments:
Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: A’T% A YV\ 44 ; D A .

Signature:




MMS Summer 2002 [sutoni> A/Z ]

Station Log  [cien s

Date: %[2{0 2- Project 2002 ANIMIDA

Time: 414~ 1430 Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location 2«' Station Tvpe _  (circle one)
Station Number____ M BSMP. @ Liberty/Other

Latitude_F)°20 . KOG Longitude /4% 40.5%%

Field Observations and Measurements

Wind Speed__ (gl Wind Direction. N A Seasiice Cqfn A /(R
Water Depth___ & £F. Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab__Z/ No. of Replicates 7z
Organics | Metals | Grain Size | TOC e Methyl Hg |  Other

/ ) / / ({VHF)
Sediment Texture (check all that apply) - =
>50% silt/clay il Fine Coarse Sand____ Gravel___ Shell Hatch Mixed__
Indications of Anoxia: Yes No - H,S Odor. Yes No_ o—
Comments:

fing ol ~2-3mwm oy Sjr}ﬁfc/c}ry_u{ramsm‘é

Water/Suspended Sediments:

Surface Mid-Water Bottem ___ Other_
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments:
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: - \3 %f %/l= I’V\V"\; ‘_D lk)

Signature: ! ﬁzm Date: X; /o\/ 14 Z__

v



MMS Summer 2002 [stationm /\/0’23

Station Log  |Client

Date: Slafo2 Project 2002 ANIMIDA

Time: /YRXQ ~ /45 Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location ’5 Station Type  (circle one)
Station Number 9\ o e BSMibertyz'O{her
Latitude_ 20 ¢ (¥} Longitude /é/rt’ ‘// n_%’ y = i

Field Observations and Measurements

Wind Speed_ [ KX§. Wind Direction lg! Seas/Ice !\o [ TuS(- S-C“;Uéﬂigm,v

Water Depth ?)L f[ Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab_V~ No. of Replicates j
Organics | Metals | Grain Size TOC B Methyl Hg Other
| ! [ /
Sediment Texture (check all that apply) :
>50% silt/clay v Fine_ i~ Coarse Sand___"~ Gravel_*~ Shell Hatch Mixed  £4—
Indications of Anoxia: Yes No H,S Odor: Yes No
Comments:

v ked QIH/LLQU W/ Sore Gawl i’ Qymc/ Kﬁum n,mfbuwv \
Water/Suspended Sediments: [ J

Surface_ b~ - Mid-Water____ Bottom Other

Comments: 5(_,\/(3,((@ ﬁé(} <) L‘J gt Jjﬁﬁ Sovth of Nr?’#\\/érlf ‘

Biota:

Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels SPMD
Comments:
Quality Control Samples
Field Blank Equipment Blank Other
Overall Comments: Q_, -fn i el =/ O N <outih of _,U’v"fhﬁfcxv an
P“’e(“\( \f.n.!l-@

Field Personm/el\ ":3 %) T Ml'\'\ )L\)

Signature: [,ﬂ u\\ NASL Date: /‘,f ;"[/—7\
(/7 / hast




MMS Summer 2002 |[suton> 3/7)/

Station Log  |Client MMS

Date: '@,0 = /( 37 Project 2002 ANIMIDA
Time: Z/29/02_ Project No.
L

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Station Type (circle onek
Station Number __ 3/ 2L Gther >

170 A BSMP/Northstar/LibertyO
Latitudem Longitude /Z/} J??XO

Field Observations and Measurements

Wind Speed §-3 &S Wind Direction /£ seas/iceLight Chap ~/10% /ce covt v

Water Depth__ 2.& £1 . Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab____ No. of Replicates___
Organics | Metals | Grain Size TOC e Methyl Hg Other

Sediment Texture (check all that apply):

>50% silt/clay Fine Coarse Sand______ Gravel____ Shell Hatch Mixed
Indications of Anoxia; Yes No H,S Odor: Yes No

Comments:

Water/Suspended Sediments:

Surface Mid-Water Bottom Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved i Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria

Mussels/SPMD: etrieved Caged Mussels J_[u:g& SPMD_Z/ ‘;{-r 53?/’-'1)'5)

Comments: Y0 mussels n ('c;}.;z.- P, 5 SWLM}SLE_P%&LM P‘«Lt)/f*y

Quality Control Samples 7
Field Blank __ v Equipment Blank Other
Overall Comments:

Field Personnel, T Brmen 4. praufz B Tivertha

Signature: Date: 2/@1 !9} /d&_
/




Summer 2002 [stationmd
MMS |

4 ! 1 Client MMS
Date: /20 |aR Station Log Project 2002 ANIMIDA

Time: || ‘OO Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Station Type (circle one

Station Number _\'2/¥] | BSMP!Nothstar!l.iberL‘
? ’ ¢ 4 X

Latitude 72 “2 Q 3(2 Longitude /‘{7 0& ?5/0

Field Observations and Measurements 1.~)
Wind Speed_A2 “AY K\ /f"gak” S Wind Direction S

Seas/Ice_<3. ,‘f- NO ice

Water Depth A5~ Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab_____ No. of Replicates
Organics | Metals | Grain Size | TOC e Methyl Hg Other
Sediment Texture (check all that apply) :
>50% silt/clay Fine.  Coarse Sand__ Gravel____ Shell Hatch Mixed
Indications of Anoxia: Yes No H,S Odor: Yes No
Comments:

Water/Suspended Sediments:

Surface Mid-Water Bottom Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria

Mussels/SPMD: Deplo Caged Mussels_| C e, gMD (/5 )
N0

Comments: Al MU:‘)&JS [ 5T pe +0K. e?-—r;djwf_ [V QGL.l\T’;\(&

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:
masSels TR Zoacs — OX-3MI-01- PHE-T
SPMPs N 2 Cods 02- 3IM-0gl- PHC - T

Field Personnel: Q MMJ‘QB{C{ ﬂ( MO/"T_ / L&L,.)\O./
Signature: ‘—\kﬂ«/b/ ._7/ /ﬂ& Date: g/p?O/OO’)




MMS

Summer 2002 [suionm 577 )

t 'On Client MMS
Date: }/ 2‘0’02. S ati Log Project 2002 ANIMIDA
Time: ](g y ﬁ/ i 0% Project No.

Arctic Nearsﬁ:re Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location
Station Number

Latitude %30 gé; p 83 5

Station Type (circle

i o1
BSMP!Northstar!Libeny@

Longitude /l/ ?00?' ({‘)7

Field Observations and Measurements

Wind Speed 5-/0 «f.

Water Depth__ 2 &~ ,é;é

Wind Direction AJ rf

Seasfce_/ fF. leo L10% iu
Conductivity, Temperature, Depth (CTD)

Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab No. of Replicates
Organics | Metals | Grain Size TOC B¢ Methyl Hg Other

Sediment Texture (check all that apply):
>50% silt/clay Fine Coarse Sand Gravel____ Shell Hatch Mixed
Indications of Anoxia: Yes No H,S Odor: Yes No
Comments:
Water/Suspended Sediments:

Surface Mid-Water Bottom Other -
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels Zz (g spmp_Z (2 s 5)
Comments: 4 P SAC m::ri ; T smDs in dow L,Mpﬁ?g#_on n'\emﬁy'
Quality Control Samples

Field Blank

Equipment Blank Other

Overall Comments:

Field Personnel:

Signature:

T2 BT
Date: %ZQ%(&&




Summer 2002 [sttonid 3] 2
MMS

‘ P Client MMS
Date:  §720/0.2 Station Log Project 2002 ANIMIDA

Time: (| 30 Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Station Type (circle ong
Station Number__ O3 /! ?é BSMPfNorthslarfLibert

Latitude 70" /5. 835~ Longitude [47° 09 499
Field Observations and Measurements p .
Wind Speed 1520 K.-ﬂ%nwmd Direction_ U) Seasfice 3 T, No 1Ce
Water Depth__ 25 ~ Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab_____ No. of Replicates_
Organics | Metals | Grain Size TOC il & Methyl Hg Other
Sediment Texture (check all that apply) :
>50% silt/clay Fine.  Coarse Sand___ Gravel___ Shell Hatch___ Mixed
Indications of Anoxia: Yes No H,S Odor: Yes No
Comments:

Water/Suspended Sediments:

Surface Mid-Water Bottom Other i
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deplo@ﬁ?&l; Caged Mussels_{ fgﬁ;jzéu SPMD l(@g{,‘z % ,
Comments: | dea mu5$e,l; Al ec lOd’f alige + ’ ex Teasiype y.sal /Ea&{f
Quality Control Samples

Field Blank Equipment Blank Other

Overall Comments:

lusiels '8z Secsr 0Z2-3mMR2-01 -~ PHE -
SPMD5  im A pons - OR-3Imp- 02 pdE— T

Field Personnel: l\ rf l o8 S‘y[N:J (’{ ) M M"-(‘TE, é’* L@ ‘J/’%/
Signature: Eﬁ%&é’% s-_é 1;@ Date: g/ﬂé?/%?'




Summer 2002 [statonid 37
MMS ey

. tation LL Client M
Date: ?{K‘?/ C o~ S o Project 2002 ANIMIDA

Time: |7/§— /72F Project No.
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Station Type (circle one
Station Number am Eh o BSMP/NothstarfLiberty
Latitude 29 j &, § A Longitude /4 £ 09.39

Field Observations and Measurements

Wind Speed_4-10 il Wind Direction A [ Seas/lce_1 £} ¢ ;vp L0

Water Depth__ 2 G f] . Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab No. of Replicates
Organics | Metals | Grain Size TOC e Methyl Hg Other
Sediment Texture (check all thar apply) :
>50% silt/clay Fine__ Coarse Sand___ Gravel____ Shell Hatch Mixed
Indications of Anoxia: Yes No H,S Odor: Yes No
Comments:

Water/Suspended Sediments:

Surface Mid-Water Bottom Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria

e .

Mussels/SPMD: etrievcd Caged Mussels 1 G2 SPMD_Z (i¥/ “SrM¢ )
Comments: 40 mygads r'nldﬂ_.f 5 SPmDS i SPMD Device L5 kb CA ymgov
Quality Control Samples

Field Blank ___ v Equipment Blank Other

Overall Comments: Comouiaking EIE!d Blanl 3152§!‘ lextne o Q{'DJ! f"l'L

Field Personnel:

Signature: C:}l u}@fm Date: ?r/‘;“t}/ 02 _

8 A




Summer 2002 [satonm 317
(,O/UMMS

Station Log  |Client MMS

Date:' 778 0N )R %20 Project 2002 ANIMIDA
Time: |2;)0O Project No.
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location Station Type (circle one)
tation Number__ 3 113 , - BSMP/Northstar/Libertyiher
Latitude_7( fb-‘?éﬁ Longitude }47 09, 393
Field Observations and Measurements 2 ,
Wind Speed /.- 20 KT Wind Direction_ S U= 80) Seas/lce_ 51— ) N (Ce
Water Depth__ /X ﬁ Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab No. of Replicates

Organics | Metals | Grain Size TOC 4 Methyl Hg Other
Sediment Texture (check all that apply) :
>50% silt/clay Fine Coarse Sand_____ Gravel___ Shell Hatch Mixed
Indications of Anoxia: Yes No H,S Odor: Yes No
Comments:

Water/Suspended Sediments:

Surface Mid-Water Bottom Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deploy: etrieved Caged Mussels SPMD

Comments: lJmému_uef o (| Offars oo eliye + K. ocTonsive Visel Yhrmad s

Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:
Jﬂu»els il A TS OFZ-3MT-ol-PAC- T
SEMPs W R dans: O2-3m3-0R-PHC- 7

Field Personnel: ﬁ Mq,h‘g@[gf M Ml‘(!z é éaué/
Signature: M_Q;/\.__JA_ @‘L Date: ?/ﬂp/pl




N s | Summer 2002  [staiond N |
LP'EH MMS / Station Log Client MMS

Date: 7/;9 [0 A - 3}18”0,‘2 Project 2002 ANIMIDA
Time: /4 40 ' Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location Station Ty (circle one)
Station Number___ N ) _ BSMP star/biberty/Other
Latitude_J0° 29.597 Longitude 4% 44.199°
Field Observations and Measurements 4 _
Wind Speed_~15 KNTS  Wind Direction ®) Seasfice_~ |~ jfacy LMe, 100
Water Depth_ 3%° Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab No. of Replicates

Organics | Metals | Grain Size TOC e Methyl Hg Other

Sediment Texture (check all that apply) :
>50% silt/clay Fine_  Coarse Sand______ Gravel____ Shell Hatch _ Mixed
Indications of Anoxia: Yes No H,S Odor: Yes No
Comments:

Water/Suspended Sediments:

Surface Mid-Water Bottom Other _ _
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria .

Mussels/SPMD: Deployed(Retricved) ~ Caged Mussels Ic%t;g seMp__[ (/%)

Comments: A\ myssols logkod Miw + OK. eslonsiv L/I.(Q—[ Hweds

Quality Control Samples

Field Blank Equipment Blank Other
Overall Comments:
SNhNWPLE I Ds:

Mussels 2Fars = O2-NML-Ol- PHC~ T
SPMDS(5.8 2 0ans) 02 - NAL =02 ~PH( - T

Field Personnel: hm&.ﬂ siJJMMM—EJ S Ookwm; C. TSM‘-,TT} E. Rrown
Signature: K“)K,O?/ Wg a-__(,z/ LG Date: %:// 5{ ﬁ:}_




MMS Summer 2002 [swioni>  A/1y) 7

Station Log Client MMS

Date: Z/29/02_ Project 2002 ANIMIDA
[ 27,
Time: 29¢5~ 2770 Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location Station Fype—~(circle one)
Station Number Nin L J BSMP. w iberty/Other
Latitude_7#¢ © 29.99F Longitude /‘f?: é/‘f/_-/?f

Field Observatjg_ns and Measurements .
Wind Speed 9 k:‘:s Wind Direction__ A/ #—_ Seas/Ice ﬁ.&’;}'é_l ~[5 % 1 WY

Water Depth ; ? f_'j Conductivity, Temperature, Depth (CTD}
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab_____ No. of Replicates
Organics | Metals | Grain Size | TOC Rg Methyl Hg Other
Sediment Texture (check all that apply) -
>50% silt/clay Fine Coarse Sand____ Gravel ___ Shell Hatch Mixed
Indications of Anoxia: Yes No H,S Odor: Yes No
Comments:

Water/Suspended Sediments:

Surface_ Mid-Water Bottom Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: etricved Caged Mussels_ / (@ 728 SPMD_Z éz R4
ot -~ n 1IN $ ”'-l -‘93)
Comments: Loy N 10 myesels (29 >cv, anm"e rw_]
Quality Control Samples
Field Blank Equipment Blank Other
Overall Comments: _.L_(k Ur(\t, W SIOW in Gn _ysed of ol SAPD <£ /;:’/’J'

[ (t.,h ula Lk, D SEM) 'imdgﬁ mgg D e Z ‘ka"' y vt
: ; il ) &~ ‘Qf"d o &_)N_
v F H FP’TW\ e thonn . S

2pm) g
;l%vl 2 A 00 ﬁ\i— ) CE(erluy;u anrhar.
Field Personnel: ;j 'BI'?JI-W\ : ?) /racr}g }h-}h,(r"{,Z )
Signature: 0 Date: 7/)"//02-
d /
v

¢t (‘MguL\rjﬂ Qﬁlk\ww Floa f
~2¢ i Lej’"" '\ .




MMS Summer 2002 |[station 1> N2
Station Log  |Client i
Date: 3/24/0 2 Project 2002 ANIMIDA
Time: !;a__; (2 -7 |42 Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location
Station Number

Latitude -z.;r‘at-‘;'.mg-' Vs

Longitude /4§ 4464

Field Observations and Measurements

Wind Direction_ /N L

Station Type— (circle one)
BSMKNorthstagiberty/Other

~visthice  Ripl)

Wind Speed_ " Seas/Ice
Water Depth__ 3% -El Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab_____ No. of Replicates_
Organics | Metals | Grain Size TOC e - Methyl Hg Other
Sediment Texture (check all that apply) :
>50% silt/clay Fine Coarse Sand Gravel___ Shell Hatch Mixed
Indications of Anoxia: Yes No H,S Odor: Yes No
Comments:
Water/Suspended Sediments:
Surface Mid-Water Bottom Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample _
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: eployefl/Retrieved Caged Mussels /

Comments: Pouvy "2 "
]

SPMD_] W/ & 5fM)D

©0 mussele — 20 T Nokex'oin n?/c}m’ s

Quality Control Samples
Field Blank

S

Equipment Blank

Other

Overall Comments:

e
P

Field Personnel:

h\az?ﬁ'%

\T- 8&31»’\«-\ ; ﬂ“ -nlk\’ g 2 D '-Tl"?-'( “/\'i__

Date:

~J

7agfoc

Signature: %nj)'l ; O\M%W\
v




MMS Summer 2002 [satonid N2

Station Log  [Client MMS

Date: __ %]15/02 Project 2002 ANIMIDA
Time: 1520 Project No.
Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location Station Type (circle one)
Station Number M@ p BSMFP/ANorth —I?Libeny:’Other
Latitude 70° 29. (K 7~ Longitude /48 4.6 5%
Field Observations and Measurements
: e T oriiions L .
Wind Speed_~|9 Kk:r Wind Direction Seas/lce_~| v Llle ¢e&
Water Depth__ 3 & Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab No. of Replicates
Organics | Metals | Grain Size TOC i Methyl Hg Other

Sediment Texture (check all that apply) :

>50% silt/clay Fine. ~~ CoarseSand___ Gravel ___ Shell Hatch Mixed
Indications of Anoxia: Yes No H,S Odor: Yes No

Comments:

Water/Suspended Sediments:

Surface Mid-Water Bottom Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Dep!oye@ Caged Mussels__ [ dar SPMD_/(«J/ f_]
Comments: Ml Muﬁe!f cﬁofwr Clw + 0k, &oysive Ij ii/-wcff
Quality Control Samples

Field Blank Equipment Blank Other
Overall Comments: Soplk T s ¢ \

" mussels (3 5ers) OZ-NMA-01- PAC—T
SPMD: (5 w2 0auy © Q2 NM2 -O2 PHC - 7—

Field Personnel: &_m\uh‘:-(.'(-ul M MO.(E S.Ooukedcu; O _ﬁggfﬂ/ E. Bown
Signature: (\EL V”ku\.[,/"],___,ué Date: ‘%r’/ff ﬁﬁ\




MMS Summer 2002 [saion> A/ /1 4

‘ Station Log  [Client MMS
Dt 3/29/0 2 Project 2002 ANIMIDA

Time: 2 2 0a & 2212 Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location N N 3 Station Type_ (circle one)
Station Number BSMP. @ iberty/Other

- F . P, ] o e
Latitude E‘Z 2961y Longitude ZQS 79.3/5

Field Observations and Measurements

Wind Speed_~ 5 &)  Wind Direction_ V' & Seas/Ice eply ~ /8%
Water Depth___ 39 é J Conductivity, Temperature, Depth (CTD)
Doppler Current____ Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab___ No. of Replicates
Organics | Metals | Grain Size TOC -l © Methyl Hg Other

Sediment Texture (check all that apply)

>50% silt/clay Fine_  Coarse Sand____ Gravel___ Shell Hatch Mixed
Indications of Anoxia: Yes No H,S Odor: Yes No

Comments:

Water/Suspended Sediments:

Surface Mid-Water Bottom Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria

Mussels/SPMD: etrieved Caged Mussels__7Z ¢ rxg SPMD_L ¥ 57 <MD

Comments: Bw}/ ann 40 pm uxpfc ;ﬁa‘;fiz [ 20 oo Niky on ’2éim,

Quality Control Samples

Field Blank ./ I:,qmprnent Blank Other
Overall Comments: ; . -

rlb'll Nm&.

Ho KhZ “J}\u,m/ p  IMUDN 1h

Field Personnel: d ;)’mw B ;ramm WM. Mevdz

Signature: ‘éﬂ L}%’V\,_ Date: '7;/).?/0/_,




MMS Summer 2002 [stationd (73
- Station Log  |Client MRS

Date: ¥/Ix/02 Project 2002 ANIMIDA
Time: 15 "\j’ Project No.

rctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)
Sampling Location Station Type (circle one)
Station Number__ NYW 3 i , BSMP/Northsta/Liberty/Other
Latitude 70° 29. 61X Longitude_14 %" 4 43y
Field Observations and Measurements )
Wind Speed_~\5|{NT_  Wind Direction_ ) seasfice A vary [ T 12
Water Depth_ 539" Conductivity, Temperature, Depth (CTD)
Doppler Current Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab____ No. of Replicates

Organics | Metals | Grain Size | TOC Pe Methyl Hg Other

Sediment Texture (check all that apply) :

>50% silt/clay Fine Coarse Sand Gravel____ Shell Hatch Mixed
Indications of Anoxia: Yes No H,S Odor: Yes No
Comments:
Water/Suspended Sediments:
Surface Mid-Water Bottom Other
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD DcE t(d/@/ Caged Mussels_| Cage, seMp_|_(w/5)
Comments: MUSBL e\ + O ExTenciw v ij oo ds
Quality Control Samples
Field Blank Equipment Blank Other

Overall Comments:

Field Personnel: k T{\q}&&@i& N.\ma(f‘:,} S L)OLKQ“M‘}S' Q},,,J,‘ﬂ: E. Brown

Signature: '\‘M?Z i?.,,_{,/,.__[g{’ Date: ‘5!’ 5/051




MMS Summer 2002 |station > SA ol

resniis 'On L Client
Date: g//‘f/(/ ﬂ Statl Og Project 2002 ANIMIDA
Time: [|' 3 O Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location : Station Type (circle one)
Station Number 5@;( , BSMP/N oﬂhstar&ibcny@

Latitude > £¢ N Q QTe belyw Longitude

Field Observations and Measurements
Wind Speed *20KUT>  Wind Direction_ S @ Seas/Ice k\A
Water Depth_~3 - & " Conductivity, Temperature, Depth (CTD)
Doppler Current, Turbidity Instrument Tow
Comments:
Samples Collected
Sediments: Van Veen Grab No. of Replicates
Organics | Metals | Grain Size TOC od 5 Methyl Hg Other
ad
Sediment Texture (check all that apply) :
>50% silt/clay v Fine_ « Coarse Sand Gravel___ Shell Hatch_ Mixed
Indications of Anoxia: Yes No H,S Oder: Yes No
Comments:
Water/Suspended Sediments:
Surface. Mid-Water Bottom Other_
Comments:
Biota:
Amphipods: Traps Deployed Traps Retrieved Anonyx Sample
Clams: Number of Grabs Astarte Cyrtodaria
Mussels/SPMD: Deployed/Retrieved Caged Mussels__ SPMD
Comments:
Quality Control Samples
Field Blank Equipment Blank Other _
Overall Comments: Sowple. 6OETION: ~ Vo - ) 1o SouTh ofF

il mocKer H01 on Howul B, Zodh Sie a2y AmS 17
N nol Goopd ngTes 70°0) o ¥0° 145°33. 7707,

T2 pane Yne groin /5 TT Soowple \ni e 02-Shgol-PHE-S
ang one PoaTDemple Lron Banid ©2-Sdéc). pHe-T2

Field Personnel: h‘é‘\ N\ QS j(-.\; , Q! N\ G K M Qr-f__.?_

Signature: WM c,_,/)u_——Cﬁ:,(_, Date: 8'/; "-//Oc;z

_I_




MMS

Date: %/é/ﬂd

Time: ~/cpo

Summer 2002
Station Log

Station 1D /-{L/'/D -0/

Client MMS
Project 2002 ANIMIDA
Project No.

Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA)

Sampling Location

Station Number__K UP o'

Lduludgﬁﬂ-ﬂa . 23e° 1 F90 Longitude /4 K° 3. F9

NL‘I"‘\H"\u\ rLbl Hown Cfﬂ K\,
Field Observations and Measurements
Wind Speed ~ S /il Wind Direction - Seas/lce

Water Depth
Doppler Current
Comments:

Station Typ (circle one)
BSMPanrthstar:’Libcn

parde Ry Ceussiy 4 Spine Re

Conductivity, Temperature, Depth (CTD)
Turbidity Instrument Tow

Samples Collected

Sediments: Van Veen Grab No. of Replicates
Organics | Metals | Grain Size TOC Y Methyl Hg Other
2 /
Sediment Texture (check all that apply) :
>50% silt/clay Fine o~ Coarse Sand Gravel  Shell Hatch Mixed
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STATE OF ALASKA Permit No. CF-02-064
DEPARTMENT OF FISH AND GAME
P.O. Box 25526 Expires _12/31/2002

JUNEAU, ALASKA 99802-5526

FISH RESOURCE PERMIT
(Fer Scientific/Educational Purposes)

This permit authorizes _ John S. Brown (whose signature is required on paqge 2 for permit validation)
persen
of Battelle Memorial Institute at 255 Bear Hil| Rd., Waitham, MA 02451
agency or organization address

to conduct the following activities from July 24, 2002 to August 30, 2002 in accordance with AS 16.05.930 and AS
16.05.340(b).

Purpose: 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 bicaccumulation of organic compounds in the water column by deploying caged
mussels and SPMDs, and analyzing them for organics; to collect current profiles and suspended
particulate samples to evaluate the potential effects of Northstar Production Island on the sediment
transport regime in the study area.

Location: Nearshore Beaufort Sea: 12 to 16 stations from Stockton Islands to Jones Islands, concentrating around

the Northstar Production Island and Liberty Prospect oil developments.

Species Collected: 300 Astarta clams, 600 Cyrtodaria clams, 500 Anonyx spp. amphipods.

300 blue mussels Mytilus trossulus, to be collected from Port Chatham on Kenai Peninsula
(see Contingencies section).

Method of Capture: Modified Van Veen grabs and madified minnow traps.

-Continued on Back-

EFURI DUE Janua[y k] l, 2003, 1ne repoif Shal inciude species, numBers. aafes. ana |ocaﬁons Oi CO"ECEIOH ana

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 person(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
redelegation of authority may be allowed under this permit unless specifically noted.

No specimens taken under authority hereof may be sold or bartered. All specimens must be depcsited in a public museum
or a public scientific or educational institution unless otherwise stated herein. Subpermittees shall not retain possession of
live animals or other specimens.

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.

Permits will not be renewed until detailed reports, as specified above, have been received by the department.

UNLESS SPECIFICALLY STATED HEREIN, THIS PERMIT DOES NOT AUTHORIZE the exportation of specimens or the
taking of specimens in areas otherwise closed to hunting and fishing; without appropriate licenses required by state
regulations; during closed seasons; or in any manner, by any means, at any time not permitted by thase regulations.

Qiviclion of Commercial Fisheries Deputy Director

Division of Commercial Fisheries
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Alaska Department of Fish and Game

CF-02-064 continued (page 2 of 2)

Authorized Personnel: The following personnel may participate in collecting activities under terms of this permit:

John Brown: Alex Mansfield; John Trefry: Deb Woodall; Bob Trocine; Mark Mertz; Dick Prentki; staff members of

Kinnetic Léboratories. inc., Anchorage.

Contingencies:
.' ( 57 B 717 q
1) Bonnie Borba (Division of Commercial Fisheries, Fairbanks (807)459-2760) must be contacted prior to you

2)
3)

4)

S)

6)
7)
8)
9)

10)

engaging in collecting activities. ADF&G Area Management Biologists have the right to specify methods for
callecting, as well as limiting the collections of any species, and the number of specimens collected by time and

area.

All unattended callecting 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 @ pericd of one year.

Blug mussels (Mytilus edulus/irassulus) will be collected by hand from Port Chatham, AK {July 25 or 28, 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 deploved from six subsurface moorings in the nearshore
Beaufort Sea for a periad of 3 weeks (starting on a roximately July 27, 2002). Three of the moorings will be deployed in a
cluster approximately 1 _Km ta the West of Northstar Production Island, and three of the moarings will be_deplayed 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 fram the bottom and mooring anchor, by a subsurface float. The
mussel cages will be constructed of plastic coated h auge steel mesh. and the mussels will be held in each cage b

Nytex screen “envelopes”. Thera will be no surface floats on the mogrings 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 waeeks from
deployment) the mussels (and SPMDs) will be frozen and transported to Gambridge, MA for chemical analysis of polynuclear

aromatic hydrocarbons.
Permits 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,
shelifish, 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 transparted 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 nat absolve the permittee from compliance in full with any and all-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 Coramercial Fish, PO Box 25526, Juneau, AK
99802-5526, attention Jamie Barlow(465-61489; Jamie_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
species, and the fate of those fish. A report is required whether or not collecting activities were undertaken. A
report must also be sent to the Biologist(s) listed under number 1 in this Contingencies sectian.

PERMIT VALIDATION requires permittee’s signature agreeing to abide by permit conditions before
beginning collecting activities:

Signature of Permittee

Gene Sandaone
Bonnie Borba
CF Division files
Ted Meyers



FISH TRANSPORT PERMIT

Applicant Organization

John S. Brown Battelle Memorial Institute

Mailing Address Phone Species

255 Bear Hill Road 781-895-4847 Blue Mussel

Waltham, MA 02451 Mytilus
edulus/trossulus

Stock Origin/Original Donor Stock Proposed Stocking Location

Port Chatham, AK 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 apprdéximately July 27, 2002). Three of the
moorings will be deployed in a cluster approximately 1 Km to the West of Northstar 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

___State Fish Transport Permit FTP Number 02A-0046
Consistent with facility/project plans Yes No

___Private Nonprofit Hatchery Fish Transport Permit

Consistent with PNP permit Yes No
Requires Permit Alteration prior to review Yes R No
Continuation of project Yes - No
New Project Yes I No
_X_Other - FRP ‘ Yes x No
Status —_—
Forms Complete Yes No Date
Disease History Complete Yes y e I.No Date 2 C : 2 5
In review process DATE __ 7. }“r [ 2l
Returned to applicant DATE X/ /o } /2005’-

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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SIGNATURE PAGE
Comments
Comments
Agree Disagree Date Provided
Yes No

1. Fish Health Services Pathologist - Division of Commerclal Fisheries (CF)

Signature Mw //q / {_);/ /?/ b7 L—

ﬂcomplete

2.  Regional Resource Development Biologist — CF

3. Regional Su 50T -
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D’kuh Director - CF
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Original article

Trace metals in sediments
near offshore oil exploration
and production sites

in the Alaskan Arctic

John H. Trefry - Robert D. Rember - Robert P. Trocine - 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 - Trace metals - Offshore oil -
Beaufort Sea, Alaska
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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 (BaSO,) 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 pg/g of solids (Trefry and others 1985) relative to
typical Ba levels of 200 to 700 pg/g in Beaufort Sea sedi-
ments (Crecelius and others 1991). Other metals from

DOI 10.1007/s00254-003-0882-2 Environmental Geology (2003) 6:1-12
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Fig. 1 Canning River, with no other indications of metal

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)

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
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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



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 '*’Cs and excess *'°Pb.

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 km? 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 pm) 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
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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-um 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-HClO, 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 HNO; and 2 ml H,SO, 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 HNO; 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 TI
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, TI, 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 H;PO, 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
H;PO, 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
*1%pb and *’Cs 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
210pp, The activities of 2'°Pb, 2'*Pb, 2*Bi and *’Cs were
determined using a well-type, intrinsic germanium detec-
tor (WiGe, Princeton Gamma Tech). Detector efficiency
was determined using the following: NBS 43508, 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 1-0 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 (pg/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

Table 1
Summary data for metals, total organic carbon (TOC) and granulometry in sediments from the coastal Beaufort Sea
Samples Ag (nglg) Al (%)  As(ug/lg) Ba(ug/g) Be(ug/lg) Cd(ug/g) Co(uglg) Cruglg) Cu (ug/g)
Surface Mean+ 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 Std. Dev. (n=88)
1999 and
2000
Sediment Mean#Std. Dev. 0.12+0.05 4.48+0.80 9.3+3.2 46060 1.1+0.2 0.26+0.10 9.0+2.0 64.419.6 21.8+6.5
cores 2001 (n=104)
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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Fig. 2.
Concentrations in sediment for Al versus a silt+clay, b Fe, and
¢ V. Equations are from linear regression calculations, r is the
correlation coefficient and # 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

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
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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. 2¢
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 T1 (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

Fe (%)  Hg (ug/g) Mn (ng/g)  Ni (ug/g) Pb (ng/g)  Sb (ng/g) Tl (ug/g)  V (ug/g) Zn (ug/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
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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 ug/g (859-350 ug/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 ug/g. Subtle enhancement of Ba concentrations at
site L8 (1999) may be a remnant of exploratory drilling in
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the graph were not included in
the regression calculations

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 pg/g (n=17).
Data shown on Fig. 3h for As are more scattered with a



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) (x107*%) Range for CV (%) Average CV
All 104 samples  for (Metal/Al) for (%) for

all six cores (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 5100200 2-10 4.6
Cr/Al 14.6+1.8 4-6 5.1
Ba/Al 10516 5-8 5.8
Co/Al 2.0+0.4 3-10 6.1
T1/Al 0.11+0.01 4-11 6.4
Be/Al 0.24+0.3 5-14 7.7
Pb/Al 2.310.4 4-16 8.7
Sb/Al 0.1410.02 5-15 9.4
Cu/Al 4.8+1.0 7-14 10.2
Cd/Al 0.0610.02 12-19 14.8
As/Al 2.1+0.7 11-22 15.1
Mn/Al 65+19 8-42 20.4
Ag/Al 0.031+0.01 16-39 26.5

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 *'°Pb and
%7Cs, 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 *'°Pb
(<0.2 dpm/g) or *’Cs (<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 >'°Pb 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 210py,
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averaged <2 dpm/g with variable texture in each core. In
recent work, Naidu and others (2001) reported no excess
*1°pb and no detectable '*’Cs in a core from Simpson
Lagoon whereas they found levels of excess *'°Pb levels at
0.9 to 1.2 dpm/g and "*’Cs 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 *'’Pb and '*’Cs 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 2'°Pb 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 '*’Cs supports the results from excess
*1%pb with a sedimentation rate of 0.10 cm/year based on
the 1950 appearance of '*’Cs 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 El, the activity of excess *'°Pb 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 *'°Pb is
about 0.04+0.02 cm/year. Activities of *’Cs 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
*19pb 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 0.3x10° mt (Rember and
Trefry 2003). The depositional area for these sediments in

Environmental Geology (2003) 6:1-8

7



8

Original article

210pp Activity (dpm/g) 137Cs Acitivity (dpm/g)
0 -1 0 1 2 3 4 OO.O 0.1 0.2 0.3 0.4 0.5
R
— In excess 2'°Pb A & .
§ 3; 5 § 3
= A A B = 1963
5 S =0.12 cmly Total 2'%b g
9 6Fr=09 o 6
& A 5 S =0.10 cmly
£ E
§ 9+t § 9
Prudhoe Bay Prudhoe Bay
12 : 12
210pp Activity (dpm/g) 137Cs Acitivity (dpm/g)
-1 0 1 2 3 4 0.0 0.1 0.2 0.3 0.4 0.5
0 T > T T pay 0 g T
— 210 A
= In excess ' "Pb s o
S 37a % Total 21%b S 3] — 1963
Ny £z
a a
[0 [
© 6 s=004cmly 0 6
5 r=09 & S =0.06 cm/y
£ E
Endicott Endicott
12 12
210pp Activity (dpm/g) 137Cs Acitivity (dpm/g)
0-3 -2 -1 0 1 2 3 00.0 0.1 0.2 0.3 0.4 0.5
; . . AVA - ; ; ;
1S £
% 3 In excess 2'°Pb “ 210 1 E‘-’, 3¢ 1950
s Total “Pb s s =0.06 cmly Fig. 4a—f
a 6 o 6 Vertical profiles for activities
'qc: S =0.04 cmly ‘qc: of excess *!°Pb, total 2!°Pb and
E r=0.98 E 137Cs for sediment cores from
B 9t B 9t sites in Prudhoe Bay (PI), near
“ Colville 6G n Colville 6G the Endicott development (EI)
and on the Colville River delta
12 12

the coastal Beaufort Sea is at least 1,000 km? to yield an
estimated deposition rate of ~0.02 cm/year based on a
sediment bulk density of 1.6 g/cm® ([0.3x10"* g dry sedi-
ment/1,000x10'° cm?]x[(1.6 g wet sediment/cm?)/(2.6 g
dry sediment/cm?®)]). 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 *'’Pb was 0.76 dpm/g and the calculated
sedimentation rate was 0.04£0.02 cm/year (Fig. 4e). The
%7Cs 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 *'°Pb 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
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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 TI, 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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Vertical profiles for concentrations and ratios to Al in sediment core
from Prudhoe Bay (station PI) 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

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/AI 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

Original article

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 Mn**
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,
El 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 '*’Cs and excess *'°Pb.
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, T], 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
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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
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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,



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+ 5ug/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 pg/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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