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Table E-1. Overview of Phase Il data

Vegetation
Terrestrial Lichen Aquatic Invertebrates Sediment Water
Assessment  Station/ Distance  Small Invertebrate Salmon- Sour- Vegetation Tundra Community Toxicity Quality
Endpoint Transect (m) Mammals Ptarmigan Tissue Willow Birch Sedge Peltigera Cladina berries dock Plots Soil  Tissue Analysis Chemistry Test Parameters
Terrestrial

TT5 10 X X X X X X

20 X X

100 a X X X X X X

1,000 X X X X X X X

2,000 X X X X X X

TT2 10 X X X X X

20 a X

100 X X X X X X

1,000 X X X X X X

TT8 10 X X X X X
20 a

50 x° X

100 a X X X X X

150 x° X

200 x° X

250 x° X

300 x° X

350 x° X

400 x° X

450 x° X

500 x° X

550 x° X

600 x° X

650 x° X

700 x° X

750 x° X

800 x° X

900 x° X

1,000 X X X X X X

TT3 10 X X X X X X

20 X X

100 X X X X X X X

1,000 X X X X X X X

TT6 10 X X X X X X X
20 ¢

100 X X X X X X X

1,000 X X X X X X X

2,000 X X X X X

TT7 10 X X X X

1,000 X X X X

2,000 X X X X

8601997.007 5400\app_e_ta_092407.xIs Page 1 of 3



Table E-1. (cont.)

Vegetation
Terrestrial Lichen Aquatic Invertebrates Sediment Water
Assessment  Station/ Distance  Small Invertebrate Salmon- Sour- Vegetation Tundra Community Toxicity Quiality
Endpoint Transect (m) Mammals Ptarmigan Tissue Willow Birch Sedge Peltigera Cladina berries dock Plots Soil  Tissue Analysis Chemistry ~ Test Parameters

TS-REF-5 X X X X X X X X

TS-REF-7 X X X X X X X

TS-REF-11 X X X X X X X

TS-REF-12 X X

Near the DMTS road

X

Terrestrial

reference area X

Site A x¢ x¢

Site B x¢ x¢

Site C x¢ x¢
Streams

AC-R X X X X X X

OR-R X X X X X X X

ARC-R X X X X X X X

ST-REF-3 X X X X X X X

ST-REF-5 X X X X X

ST-REF-6 X X X X X X X
Tundra Ponds

TP1 100 X X X

1,000 X X X

TP3 X X X

TP4 X X X

TP-REF-2 X X X

TP-REF-3 X X X

TP-REF-5 X X X
Coastal Lagoons

PLNL X X X X x® X X X

NLK X X X X x® X X X

NLF X X x® X X X

CL-REF-1 X X X X x® X X X

CL-REF-2 X X X N X° X X X

CL-REF-3 X x° X X X
Marine (Pre-shipping - June 2004)

NMA X

NMB X

NMC X

NMD X

NME X

NMF X

NMG X

NMH X

NMJ X

8601997.007 5400\app_e_ta_092407.xIs Page 2 of 3



Table E-1. (cont.)

Vegetation
Terrestrial Lichen Aquatic Invertebrates Sediment Water
Assessment  Station/ Distance  Small Invertebrate Salmon- Sour- Vegetation Tundra Community Toxicity Quiality
Endpoint Transect (m) Mammals Ptarmigan Tissue Willow Birch Sedge Peltigera Cladina berries dock Plots Soil  Tissue Analysis Chemistry ~ Test Parameters

NMK X
NML
NMM
NMN
NMO
NMP
NMQ
NMS
NMT
NMU
NMV
NMW
NMX
NMY
NMZ
NMAA
NMGZ

XXX XX XX XX XXXXXXX

x

NM-REF-1
NM-REF-2
NM-REF-3

X X

2 Grid set; no small mammals collected.

® Single microplot for vegetation community.

° No small mammal grid set; not correct habitat (too open).

“ Five washed and five unwashed samples were collected at each site.
¢ Samples archived.

" Aquatic invertebrate tissue sample collected from area encompassed by both Stations CL-REF-2 and CL-REF-3.

8601997.007 5400\app_e_ta_092407.xIs Page 3 of 3



Table E-2. Phase Il data collection matrix

No. of No. of
Proposed Stations

Sample Type Description Stations Sampled No. of Field Samples Kind of Sample Analytes Comments
Terrestrial
Small Mammals (presented in ascending order from port facility to mine along the DMTS) Tissue chemistry; List 12

TT5 - Port transect 4 3 whole body; each
20 m north of road 5; 2 brown lemmings and 3 tundra voles  individual mammal
100 m north of road None equals one sample Grid set; no small mammals were collected
1,000 m north of road 3 northern red backed voles
2,000 m north of road 1 masked shrew

TT2 -- DMTS road transect 3 2
20 m north of road None Grid set; no small mammals were collected
100 m north of road 3 northern red backed voles
1,000 m north of road 1 northern red backed vole

TT8 -- DMTS road transect 0 0 Stations were added in the field.
20 m north of road None Grid set; no small mammals were collected
100 m north of road None Grid set; no small mammals were collected

TT3 -- DMTS road transect 3 3
20 m north of road 1 masked shrew
100 m north of road 2; 1 masked shrew and 1 tundra shrew
1,000 m north of road 3; 2 northern red backed voles and 1

masked shrew

TT6 -- DMTS road transect 3 0
20 m north of road None No grid set; not correct habitat (too open)
100 m north of road None Grid set; no small mammals were collected
1,000 m north of road None Grid set; no small mammals were collected

TT7 -- Solid waste permit boundary transect 2 0
10 m downwind of boundary None No grid set; not correct habitat (rock face)
1,000 m downwind of mine None No grid set; not correct habitat (rock face)

TS-REF-5 -- Terrestrial reference area 1 1 4; 3 masked shrews and 1 northern red
backed vole
Ptarmigan Near the DMTS road NA NA 5 individual birds Tissue chemistry; List 2: Antimony,

Terrestrial reference area NA NA 3 individual birds breast muscle tissue  barium, cadmium,

Soil Invertebrate Tissue (presented in ascending order from port facility to mine along the DMTS)

TT5 -- Port transect 4 4
10 m north of road 1 spiders-only composite and 1 multi-

species composite

1 crane flies-only composite and 1 multi-

species composite

2 spiders-only composites and 1multi-

species composite

1 multi-species composite

100 m north of road

1,000 m north of road

2,000 m north of road

(skin on), liver, and
kidneys from each bird zinc
analyzed separately

Tissue chemistry;
whole body; composite
tissue sample of all soil
invertebrates collected
at a given station

List 12

lead, thallium, and

8601997.007 5400\app_e_ta_092407.xIs Page 1 of 10



Table E-2. (cont.)

No. of
Proposed Stations

No. of

Sample Type Description Stations Sampled No. of Field Samples Kind of Sample Analytes Comments
TT2 -- DMTS road transect 3 3
10 m north of road 1 multi-species composite
100 m north of road 1 multi-species composite
1,000 m north of road 1 multi-species composite
TT3 -- DMTS road transect 0 3 Stations were added in the field.
10 m north of road 1 multi-species composite
100 m north of road 1 multi-species composite
1,000 m north of road 1 multi-species composite
TT6 -- DMTS road transect 0 3 Stations were added in the field.
10 m north of road 1 multi-species composite
100 m north of road 1 multi-species composite
1,000 m north of road 1 multi-species composite
TS-REF-5 -- Terrestrial reference area 1 1 1 multi-species composite
Vegetation Tissue (presented in ascending order from port facility to mine along the DMTS)
TT5 -- Port transect 4 4 Tissue chemistry; List 12
10 m north of road 3; willow, sedge, and lichen (Peltigera) unwashed willow or
(1 composite sample per species) birch leaves (debris
100 m north of road 3; willow, sedge, and lichen (Peltigera) removed in field),
(1 composite sample per species) unwashed sedge
blades (minimum 3
1,000 m north of road 4; willow, birch, sedge, and lichen plants per ;tation), Willow and birch leaves were collected at this
(Peltigera) (1 composite sample per unwa.shed Ilchen. station.
species) (.debns. rem.O\./ed in
2,000 m north of road 3; birch, sedge, and lichen (Cladina) field with m|n|mum 3 No willow leaves were collected at this station.
(1 composite sample per species) plants per station) Birch leaves were collected at this station.
TT2 -- DMTS road transect 3 3
10 m north of road 3; willow, sedge, and lichen (Peltigera)
(1 composite sample per species)
1,000 m north of road 3; willow, sedge, and lichen (Peltigera)
(1 composite sample per species)
1 km north of road 3; willow, sedge, and lichen (Peltigera)
(1 composite sample per species)
TT8 -- DMTS road transect 3 3

10 m north of road

100 m north of road

1,000 m north of road

3; willow, sedge, and lichen (Peltigera)

(1 composite sample per species)

3; willow, sedge, and lichen (Peltigera)

(1 composite sample per species)

4; willow, sedge, and lichen (both Peltigera
and Cladina) (1 composite sample per
species)

8601997.007 5400\app_e_ta_092407.xls
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Table E-2. (cont.)

No. of

Proposed Stations

No. of

Sample Type Description Stations Sampled No. of Field Samples Kind of Sample Analytes Comments
TT3 -- DMTS road transect 3 3
10 m north of road 3; willow, sedge, and lichen (Peltigera)
(1 composite sample per species)
100 m north of road 4; willow, birch, sedge, and lichen Willow and birch leaves were collected at this
(Peltigera) (1 composite sample per station.
species)
1,000 m north of road 4; birch, sedge, and lichen (Peltigera and No willow leaves were collected at this station.
Cladina) (1 composite sample per Birch leaves were collected at this station.
species)
TT6 -- Port transect 4 4
10 m north of road 4; willow, sedge, and lichen (Peltigera and
Cladina) (1 composite sample per
species)
100 m north of road 4; willow, sedge, and lichen (Peltigera and
Cladina) (1 composite sample per
species)
1,000 m north of road 4; willow, sedge, and lichen (Peltigera and
Cladina) (1 composite sample per
species)
2,000 m north of road 4; willow, sedge, and lichen (Peltigera and
Cladina) (1 composite sample per
species)
TT7 -- Solid waste permit boundary transect 3 3
10 m downwind of boundary 3; willow, sedge, and lichen (Cladina)
(1 composite sample per species)
1,000 m downwind of mine 3; willow, sedge, and lichen (Cladina)
(1 composite sample per species)
2,000 m downwind of mine 3; willow, sedge, and lichen (Cladina)
(1 composite sample per species)
TS-REF-5 -- Terrestrial reference area 1 1 4; willow, sedge, and lichen (Peltigera and
Cladina) (1 composite sample per
species)
TS-REF-7  -- Terrestrial reference area 1 1 5; willow, birch, sedge, and lichen Willow and birch leaves were collected at this
(Peltigera and Cladina) (1 composite station.
sample per species)
TS-REF-11 -- Terrestrial reference area 1 1 5; willow, birch, sedge, and lichen Willow and birch leaves were collected at this
(Peltigera and Cladina) (1 composite station.
sample per species)
Berries Tissue chemistry; for ~ Antimony, barium,
Site A --just north of the port ambient air boundary 1 1 10; 5 washed and 5 unwashed all washed samples cadmium, lead,
at Ipiavik Lagoon salmonberry samples any debris was thallium, and zinc
Site B -- north of the port facility but closer to 1 1 10;5 washed and 5 unwashed removed in field

Kivalina

salmonberry samples

8601997.007 5400\app_e_ta_092407.xls
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Table E-2. (cont.)

No. of No. of
Proposed Stations

Sample Type Description Stations Sampled No. of Field Samples Kind of Sample Analytes Comments
Site C -- reference area north of Kivalina 1 1 10; 5 washed and 5 unwashed
salmonberry samples
Site D -- south of Site A on Ipiavik Lagoon but closer 0 1 10; 5 washed and 5 unwashed
to the port facility salmonberry samples
Sourdock Tissue chemistry; for ~ Antimony, barium,
Site A -- just north of the port ambient air boundary 1 1 10; 5 washed and 5 unwashed sourdock  all washed samples cadmium, lead,
at Ipiavik Lagoon samples any debris was thallium, and zinc
Site B -- north of the port facility but closer to Kivalina 1 1 10; 5 washed and 5 unwashed sourdock  removed in field;
samples minimum 3 sourdock
Site C  -- reference area north of Kivalina 1 1 10; 5 washed and 5 unwashed sourdock plants per station
samples
Site D -- south of Site A on Ipiavik Lagoon but closer 0 1 10; 5 washed and 5 unwashed sourdock

to the port facility
TT5 -- Port transect 4 4
10 m north of road
100 m north of road
1,000 m north of road
2,000 m north of road

-- DMTS road transect 3 19
10 m north of road
50 m north of road
100 m north of road
150 m north of road
200 m north of road
250 m north of road
300 m north of road
350 m north of road
400 m north of road
450 m north of road
500 m north of road
550 m north of road
600 m north of road
650 m north of road
700 m north of road
750 m north of road
800 m north of road
900 m north of road
1,000 m north of road

-- DMTS road transect 3 3
10 m north of road
100 m north of road
1,000 m north of road

-- Port transect 3 3
10 m north of road
100 m north of road
1,000 m north of road

TT8

TT3

TT6

samples

Vegetation Plots (presented in ascending order from port facility to mine along the DMTS)

Community analysis

Station was added in the field.
Single microplot; station was added in the field.

Single microplot; station was added in the field.
Single microplot; station was added in the field.
Single microplot; station was added in the field.
Single microplot; station was added in the field.
Single microplot; station was added in the field.
Single microplot; station was added in the field.
Single microplot; station was added in the field.
Single microplot; station was added in the field.
Single microplot; station was added in the field.
Single microplot; station was added in the field.
Single microplot; station was added in the field.
Single microplot; station was added in the field.
Single microplot; station was added in the field.
Single microplot; station was added in the field.
Single microplot; station was added in the field.

8601997.007 5400\app_e_ta_092407.xls
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Table E-2. (cont.)

No. of No. of
Proposed Stations

Sample Type Description Stations Sampled No. of Field Samples Kind of Sample Analytes Comments

TS-REF-5 -- Terrestrial reference area 1 1 -

TS-REF-7  -- Terrestrial reference area 1 1 -

TS-REF-11 -- Terrestrial reference area 1 1 - Reference area station location was modified to
better match vegetation community at site
stations.

TS-REF-12 -- Terrestrial reference area 0 1 - Station was added in the field.

Tundra Soil (presented in ascending order from port facility to mine along the DMTS)

Chemistry; 0-2 cm

List 3° and pH

TT5 -- Port transect 5 5
10 m north of road 1
20 m north of road 1
100 m north of road 1
1,000 m north of road 1
2,000 m north of road 1

TT2 -- DMTS road transect 4 4
10 m north of road 1
20 m north of road 1
100 m north of road 1
1,000 m north of road 1

TT8 -- DMTS road transect 3 19
10 m north of road 1
50 m north of road 1 Station was added in the field.
100 m north of road 1
150 m north of road 1 Station was added in the field.
200 m north of road 1 Station was added in the field.
250 m north of road 1 Station was added in the field.
300 m north of road 1 Station was added in the field.
350 m north of road 1 Station was added in the field.
400 m north of road 1 Station was added in the field.
450 m north of road 1 Station was added in the field.
500 m north of road 1 Station was added in the field.
550 m north of road 1 Station was added in the field.
600 m north of road 1 Station was added in the field.
650 m north of road 1 Station was added in the field.
700 m north of road 1 Station was added in the field.
750 m north of road 1 Station was added in the field.
800 m north of road 1 Station was added in the field.
900 m north of road 1 Station was added in the field.
1,000 m north of road 1

TT3 -- DMTS road transect 6 4 Vegetation transition points at 50 m and 250 m

were moved from TT3to TT8.
10 m north of road 1
20 m north of road 1
100 m north of road 1
1,000 m north of road 1
8601997.007 5400\app_e_ta_092407.xIs Page 5 of 10



Table E-2. (cont.)

No. of
Proposed Stations

No. of

Sample Type Description Stations Sampled No. of Field Samples Kind of Sample Analytes Comments
TT6 -- Port transect 5 4
10 m north of road 1
20 m north of road 0 No tundra soil sample was collected at 20 m.
100 m north of road 1
1,000 m north of road 1
2,000 m north of road 1
TT7 -- Solid waste permit boundary transect 3 3
10 m downwind of boundary 1
1,000 m downwind of mine 1
2,000 m downwind of mine 1
TS-REF-5 -- Terrestrial reference area 1 1 1
TS-REF-7  -- Terrestrial reference area 1 1 1
TS-REF-11 -- Terrestrial reference area 1 1 1 Reference area station location was modified to
better match vegetation community at site
stations.
TS-REF-12 -- Terrestrial reference area 0 1 1 Station was added in the field.

Streams

Aquatic Invertebrate Tissue (presented in ascending order from port facility to mine along the DMTS)

AC-R Aufeis Creek
OR-R Omikviorok River
ARC-R Anxiety Ridge Creek

ST-REF-3  -- Freshwater aquatic reference area
ST-REF-6 -- Freshwater aquatic reference area

0

o o o o

1
1
1

1
1

1 multi-species composite
1 multi-species composite
1 multi-species composite

1 multi-species composite
1 multi-species composite

Aquatic Invertebrate Community (presented in ascending order from port facility to mine along the DMTS)

AC-R Aufeis Creek
OR-R Omikviorok River
ARC-R Anxiety Ridge Creek

ST-REF-3  -- Freshwater aquatic reference area
ST-REF-5 -- Freshwater aquatic reference area
ST-REF-6 -- Freshwater aquatic reference area

1
1
1

1
0
0

1
1
1

1
1
1

5 replicates per station
5 replicates per station
5 replicates per station

5 replicates per station
5 replicates per station
5 replicates per station

Vegetation Tissue (presented in ascending order from port facility to mine along the DMTS)

AC-R Aufeis Creek
OR-R Omikviorok River
ARC-R Anxiety Ridge Creek

ST-REF-3  -- Freshwater aquatic reference area

1

1; willow (1 composite sample)

2; willow and sedge (1 composite sample
per species)
2; willow and sedge (1 composite sample
per species)

2; willow and sedge (1 composite sample
per species)

Tissue chemistry

Community analysis

Tissue chemistry;
unwashed willow
leaves (debris
removed in field),
sedge plant (rinsed
roots [no sediment]
and unwashed blades
with minimum 3 plants
per station)

Cadmium, lead,
mercury, and zinc

Stations were added in the field.

Sedge was not collected at this station.
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Table E-2. (cont.)

No. of
Proposed Stations

No. of

Sample Type Description Stations Sampled No. of Field Samples Kind of Sample Analytes Comments
ST-REF-5 -- Freshwater aquatic reference area 1 1 2; willow and sedge (1 composite sample
per species)
ST-REF-6 -- Freshwater aquatic reference area 1 1 2; willow and sedge (1 composite sample

per species)

Tundra Soil (presented in ascending order from port facility to mine along the DMTS)

Chemistry; 0-2 cm List 3° and pH

AC-R Aufeis Creek 1 1 1
OR-R Omikviorok River 1 1 1
ARC-R Anxiety Ridge Creek 1 1 1
ST-REF-3  -- Freshwater aquatic reference area 1 1 1
ST-REF-5 -- Freshwater aquatic reference area 1 1 1
ST-REF-6 -- Freshwater aquatic reference area 1 1 1
Stream Sediment (presented in ascending order from port facility to mine along the DMTS) Chemistry; 0-2 cm List 3° and pH Stations were added in the field (associated with
the stream aquatic invertebrate tissue samples).
AC-R Aufeis Creek 0 1 1
OR-R Omikviorok River 0 1 1
ARC-R Anxiety Ridge Creek 0 1 1
ST-REF-3  -- Freshwater aquatic reference area 0 1 1
ST-REF-6 -- Freshwater aquatic reference area 0 1 1
Stream Water (presented in ascending order from port facility to mine along the DMTS) Field measurements ~ Water quality
AC-R Aufeis Creek 1 1 1 parameters®
OR-R Omikviorok River 1 1 1
ARC-R Anxiety Ridge Creek 1 1 1
ST-REF-3  -- Freshwater aquatic reference area 1 1 1
ST-REF-5 -- Freshwater aquatic reference area 1 1 1
ST-REF-6 -- Freshwater aquatic reference area 1 1 1
Tundra Ponds
Vegetation Tissue (presented in ascending order from port facility to mine along the DMTS) Tissue chemistry; List 12
TP1 -- Port transect sedge plant (rinsed
100 m north of road 1 1 1 roots [no sediment]
1 km north of road 1 1 1 and unwashed blades
with minimum 3 plants
--DMTS road per station); entire 2 ponds at 100-500 m north of road - near mine
TP3 1 1 1 plant will be sampled and middle of road; a suitable third pond was not
TP4 1 1 1 identified
TP-REF-2 -- Freshwater aquatic reference area 1 1 1
TP-REF-3  -- Freshwater aquatic reference area 1 1 1
TP-REF-5 -- Freshwater aquatic reference area 1 1 1
8601997.007 5400\app_e_ta_092407.xIs Page 7 of 10



Table E-2. (cont.)

No. of
Proposed Stations

No. of

Sample Type Description Stations Sampled No. of Field Samples Kind of Sample Analytes Comments
Tundra Soil (presented in ascending order from port facility to mine along the DMTS) Chemistry; 0-2 cm List 3°
TP1 -- Port transect
100 m north of road 1 1 1
1 km north of road 1 1 1
--DMTS road
TP3 1 1 1
TP4 1 1 1
TP-REF-2 -- Freshwater aquatic reference area 1 1 1
TP-REF-3  -- Freshwater aquatic reference area 1 1 1
TP-REF-5 -- Freshwater aquatic reference area 1 1 1
Tundra Pond Water (presented in ascending order from port facility to mine along the DMTS) Field measurements ~ Water quality
TP1 -- Port transect parameters®
100 m north of road 1 1 1
1 km north of road 1 1 1
--DMTS road 2 ponds at 100-500 m north of road - near mine
TP3 1 1 1 and middle of road; a suitable third pond was not
TP4 1 1 1 identified
TP-REF-2  -- Freshwater aquatic reference area 1 1 1
TP-REF-3  -- Freshwater aquatic reference area 1 1 1
TP-REF-5 -- Freshwater aquatic reference area 1 1 1

Coastal Lagoons

Aquatic Invertebrate Tissue (presented in ascending order from port facility to the north))

PLNL
NLK

NLF

CL-REF-1

Port Lagoon North (inland shore)

North Lagoon (inland shore)
North Lagoon (seaward shore)

-- Reference lagoon

CL-REF-2/3 -- Control lagoon

1
1

1

1
0

1
1

1

1
1

1 multi-species composite
1 multi-species composite

1 multi-species composite

1 multi-species composite
1 multi-species composite

Aquatic Invertebrate Community (presented in ascending order from port facility to the north)

Tissue chemistry;
composite sample of
all invertebrates
collected at a station

Community analysis

List 4: Cadmium,
lead, and zinc

Station was added in the field.

PLNL Port Lagoon North (inland shore) 1 1 5 replicates per station
NLK North Lagoon (inland shore) 1 1 5 replicates per station
NLF North Lagoon (seaward shore) 1 1 5 replicates per station
CL-REF-1 -- Reference lagoon 1 1 5 replicates per station
CL-REF-2  -- Control lagoon (inland shore) 1 1 5 replicates per station
CL-REF-3  -- Control lagoon (seaward shore) 1 1 5 replicates per station
Fish
2 site lagoons 2 0 0 All 3 coastal lagoons were seined and trapped;
no fish were collected.
Reference lagoon TBD 1 0 0
8601997.007 5400\app_e_ta_092407.xIs Page 8 of 10



Table E-2. (cont.)

No. of No. of
Proposed Stations

Sample Type Description Stations Sampled No. of Field Samples Kind of Sample Analytes Comments
Vegetation Tissue (presented in ascending order from port facility to the north) Tissue chemistry; List 12
PLNL Port Lagoon North (inland shore) 1 1 1 fc?c()jtgse[r?cl)a:;éim:g
NLK North Lagoon (inland shore) 1 1 1
h dsh and unwashed blades d .
NLF North Lagoon (seaward shore) 1 0 0 with minimum 3 plants No sedge was present at Station NLF.
CL-REF-1 -- Reference lagoon 1 1 per station); entire
CL-REF-2 - Control lagoon (inland shore) 1 1 1 plant will be sampled
CL-REF-3 -- Control lagoon (northern shore) 1 0 0
Vegetation Plots (presented in ascending order from port facility to the north) Community analysis -
PLNL Port Lagoon North (inland shore) 1 1 -
NLK North Lagoon (inland shore) 1 1 -
NLF North Lagoon (seaward shore) 1 0 - No vegetation plots were surveyed at Station
NLF; sand dune environment
CL-REF-1 -- Reference lagoon 1 1 -
CL-REF-2  -- Control lagoon (inland shore) 1 1 -
CL-REF-3  -- Control lagoon (northern shore) 1 0 - No vegetation plots were surveyed at Station CL-
REF-3
Tundra Soil (presented in ascending order from port facility to the north) Chemistry; 0-2 cm List 3° and pH
PLNL Port Lagoon North (inland shore) 1 1 1
NLK North Lagoon (inland shore) 1 1 1
NLF North Lagoon (seaward shore) 1 1 1
CL-REF-1 -- Reference lagoon 1 1 1
CL-REF-2 -- Control lagoon (inland shore) 1 1 1
CL-REF-3 -- Control lagoon (northern shore) 1 1 1
Lagoon Sediment (presented in ascending order from port facility to mine along the DMTS) Chemistry and toxicity List 5: Arsenic,
PLNL Port Lagoon North (inland shore) 1 1 1 test; 0-2 cm cadmium, lead,
: zinc; List 6: Grain
NLK North Lagoon (inland shore) 1 1 1 .
size and total
NLF North Lagoon (seaward shore) 1 1 1 solids; Hyalella
survival and
CL-REE-1 -- Reference lagoon 1 1 1 growth
CL-REE-2 -- Control lagoon (inland shore) 1 1 1
CL-REE-3 -- Control lagoon (seaward shore) 1 1 1
Lagoon Water (presented in ascending order from port facility to the north) Field measurements ~ Water quality
PLNL Port Lagoon North (inland shore) 1 1 1 parameters®
NLK North Lagoon (inland shore) 1 1 1
NLF North Lagoon (seaward shore) 1 1 1
CL-REFE-1 -- Reference lagoon 1 1 1
CL-REE-2 - Control lagoon (inland shore) 1 1 1
CL-REF-3 - Control lagoon (seaward shore) 1 1 1
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Table E-2. (cont.)

No. of No. of
Proposed Stations

Sample Type Description Stations Sampled No. of Field Samples Kind of Sample Analytes Comments
Marine
Surface sediment 19 stations around the port 19 19 38 (two events)d Chemistry and toxicity List 4: Cadmium,
test; 0-2 cm lead, zinc
Surface sediment 7 port stations - NMD, NMGZ, NML, 7 7 14 (two events)d List 7: Cadmium,
NMM, NMN, NMO, NMAA copper, lead,
Surface sediment 3 reference stations to the southeast 3 3 6 (two events)® mercury, silver,
zinc; List 6: Grain
size, total solids;
Hyalella survival
and growth®
Note: DMTS - Delong Mountain Regional Transportation System
NA - not applicable
TBD - to be determined

& List 1: Aluminum, antimony, arsenic, barium, cadmium, chromium, cobalt, lead, mercury, molybdenum, selenium, thallium, vanadium, and zinc.

P List 3: Antimony, arsenic, barium, cadmium, cobalt, copper, lead, manganese, mercury, molybdenum, selenium, silver, thallium, vanadium, and zinc.

¢ Water quality measurements were taken in the field (i.e., pH, dissolved oxygen, temperature, conductivity, and salinity).

9 Marine sediment sampling events conducted in June and September 2004.

€ The criteria described in the sampling and analysis plan (Exponent 2004b) were not met, so no sediment toxicity testing was conducted on marine sediments.
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Table E-3. Information on level of small mammal trapping activities during the June/July 2004 sampling event

Date Nights Number  Trap  Number of
Station Date Set PickedUp  Set of Traps Nights Mammals Incidental Take Notes
TT5-0010 06/12/04 06/16/04 4 150 600 5 None 100 live traps, 50 snap traps
TT5-0100 06/16/04 06/19/04 3 100 300 0 None 100 live traps
TT5-1000 06/13/04 06/16/04 3 150 450 3 None 100 live traps, 50 snap traps
TT5-2000 06/11/04 06/15/04 4 118 472 0 1 masked shrew caught in pitfall trap 80 live traps, 38 snap traps
TT2-0010 06/18/04 06/21/04 3 100 300 0 None 100 live traps
TT2-0100 06/16/04 06/19/04 3 100 300 3 None 100 live traps
TT2-1000 06/15/04 06/18/04 3 150 450 1 None 100 live traps, 50 snap traps
TT8-0010 06/25/04 07/05/04 10 100 1,000 0 None 100 live traps
TT8-0100 06/26/04 07/05/04 9 100 900 0 None 100 live traps
TT3-0010 06/19/04 06/22/04 3 100 300 0 1 masked shrew caught in pitfall trap 100 live traps
TT3-0100 06/19/04 06/22/04 3 100 300 1 1 masked shrew caught in pitfall trap 100 live traps
TT3-1000 06/21/04 06/24/04 3 100 300 1 2 - 1 masked shrew and 1 northern red 100 live traps
backed vole caught in pitfall trap

TT6-0100 06/25/04 06/29/04 4 100 400 0 None 100 live traps
TT6-1000 06/22/04 06/25/04 3 100 300 0 None 100 live traps
TS-REF-5 07/01/04 07/05/04 4 100 400 1 3 masked shrews caught in pitfall traps 100 live traps

6,772 15 1 capture per 451.5 nights
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Sediment Toxicity Testing Report
MEC Analytical Systems




August 12, 2004

Scott Shock

Exponent

15375 SE 30" Place, Ste. 250
Bellevae, Washington 98007

Dear Scott:

We are pleased to provide you with the survival and growth results and ancillary data in support of the
Red Dog Mine Phase T sediment evaluation. This report includes a brief description of the test methods,
test acceptabihity assessrent, and a summary of test results.

Sediment toxicity was evaluated using the 10-day, benthic acute test with Hyalella azteca. Sediment
treatments SDO001, SD0002, SDO0G3, SDO004, SDOO0S, and SDO00T were received on July 7, 2004 in
good condition and were stored in the dark at 4°C. Hyalella azteca were supplied by Aquatic Biosystems
of Boulder Colorado and delivered directly to the Carlsbad Laboratory. Test organisms were reared in the
laboratory in native sediments. Native sediment was also provided for control sediment treatments.

The 10-d acute toxicity tests with Hyvalella azteca were initiated on July 17, 2004, To prepare the test
exposures, all jars of sediment were homogenized and approximately 200 mL of sediment were placed in
clean, acid and solvent-rinsed I-L glass jars, which were then filled to 950 mL with deionized water.
Eight replicate chambers were prepared for each test treatment and the native sediment control treatment.
Test chambers were then placed in randomly assigned positions in a temperature-controlled room at 20°C
and allowed to equilibrate overnight. Trickle-flow aeration was provided only if dissolved oxygen
concentrations dropped below acceptable levels. The test was initiated by randomly allocating ten
1-day-old Hyalella into each test chamber, ensuring that cach of the amphipods successfully buried into
the sediment. Amphipods that did not bury within approximately 2 hours were replaced with healthy
amphipods. Dissolved oxvgen, temperature, pH, and salinity were monitored in cach replicate at
initiation and termination, and in one replicate per treatment on test days 1 through 9.




Target test parameters werc as follows:

Dissolved Oxygen: =34 mg/L

pH: 7.00 £1.0 units
Temperature: 23°C £2°C
Conductivity: <50% variation

The 10-day test was conducted as a static-renewal test, with exchanges of 400 ml. of water occurring
dally. Hyalella were fed daily with 1.0 mL of YCT stock solution (1800 mg YCT/A). At test
termination, sediment from each test chamber was sieved through a 0.5-mm screen and all recovered
amphipods transferred into a Petri dish. The number of surviving and dead amphipods was then
determined under a dissecting microscope, with 10% of the counts being confirmed by a second observer.
Al surviving amphipods were then transferred to pre-weighed, aluminum foil weigh boats, and then dried
in a drying oven at 60°C for approximately 24 hours. Each weigh boat was removed, cooled in a
dessication jar, then weighed on a miicrobalance to 0.01 mg. A water-only, 4-day reference-toxicant test
with cadmium chloride was conducted concurrently with the sediment tests.

Results:

A summary of Hyalella survival and biomass 1s presented in Table 1 and a summary of water quality
observations is presented in Table 2. Raw data sheets are presented in Appendix A, The Hyalella test
was validated by greater than 80% survival in the controls and measurable growth in all control replicates.
The LC50 for the copper reference-toxicant test was 0.31 mg Cu/L, which is within the control chart
limits (0.0 to 0.41 mg Cu/lL), indicating that the test organisms used in this study were of similar
sensitivity of those previously tested at Carlsbad.

Temperature remaied within acceptable limits throughout the test. Dissolved oxygen in treatments
SD00CT and SD0004 dropped to 2.2 mg/L and 3.3 mg/L, respectively on Day 1. Trickle-flow aeration
was initiated on all test chambers on Day 1 and continued throughout the remainder of the test. In all test
treatments, pH was slightly above acceptable limits; however pH for all treatments were within 0.3 pH
units of the acceptable limits. Conductivity in the test treatments decreased throughout the test. This was
due to acclimation of test sediments to the conductivity of the lab water (0.19 mS/cm). The deviations in
water quality did not appear to have an affect on test results as all test treatments exceeded the controls
for both survival and growth,

Mean percent survival in the controls was 90.0% for H. azfeca and mean individual growth, based on the
number at initiation, was 0.1 mg/individual. Mean percent survival in the test treatments ranged from
91.3% in SDOO03 to 98.8% in SDO0OI, SD0002, and SD0O00S. Growth in the test treatments ranged from
0.19 mg/individual in SD0005 and SDO0007 to 0.28 mg/individual in SD0O002, Survival and growth in
cach of the test treatments was greater than that of the controls, indicating that there was no biologically
significant toxicity in any of the test treatments,

Pleasc call me if there are any questions. i

Sincerely, /
/;2/2’/*} b » /’&g o (:;%e g &.ﬁw%wﬁ? e

*:MWle iam Gardiner ~ /m‘ Senior Scientist
MEC-Weston Solutions, Inc




Cordrol

10

1 7 70.0 0.08
Control 2 10 g 90.0 1.00 0.10
Control 3 10 8 80.0 0.986 0.10
Control | 4 10 8 80.0 0.80 0.08
Control | 5 10 10 100.0 1.2 0.11
Control | 6 10 10 100.0 1.23 0.12
Control | 7 10 10 100.0 1.11 0.11
Control | 8 10 10 100.0 90.0 123 0.12 0.10 0.01
1 1 10 9 90.0 2.23 D.22
1 2 10 10 100.0 2.71 0.27
1 3 10 10 100.0 2.66 0.27
1 4 10 10 100.0 2.45 0.25
1 5 10 10 100.0 2.92 0.29
1 6 10 10 100.0 2.40 0.24
1 7 10 10 100.0 2.82 0.28
1 8 10 10 100.0 98.8 3.06 0.31 0.27 0.03
2 1 10 10 100.0 2.66 0.27
) 2 10 10 100.0 2,74 0.27
2 3 10 10 100.0 3.10 0.31
) 4 10 9 90.0 2.25 0.23
2 5 10 10 100.0 3.16 0.32
2 6 10 10 100.0 3.10 0.31
2 7 10 10 100.0 2.62 0.26
2 8 10 10 100.0 98.8 2.82 0.28 0.28 0.03
3 1 10 7 70.0 0.98 0.10
3 2 10 10 100.0 2.50 0.25
3 3 10 10 100.0 2,26 0.23
3 4 10 9 90.0 2.34 0.23
3 5 10 10 100.0 2.71 0.27
3 6 10 10 100.0 2.31 0.23
3 7 10 7 70.0 1.15 0.12
3 8 10 10 100.0 91.3 2,50 0.25 0.21 0.07




i qed.

4 1 10 10 100.0 2.88 0.28
4 2 10 10 100.0 2.83 0.28
4 3 10 10 100.0 2.98 0.30
4 4 10 g 9C.0 2.50 .25
4 5 10 9 80.0 2.78 .28
4 6 10 10 100.G 2.36 0.24
4 7 10 10 100.0 277 0.28
4 8 10 10 100.0 97.5 2.83 0.28 0.27 0.02
5 1 10 10 100.0 2.04 0.20
5 2 16 10 100.0 223 0.22
5 3 16 9 90.0 1.45 0.15
5 4 10 10 100.0 1.8 0.20
5 5 10 10 100.0 1.66 017
b 6 10 10 100.0 1.60 0.16
5 7 10 10 100.0 216 0.22
5 8 10 10 100.0 8.8 1.73 017 019 0.03
7 1 10 8 80.0 1.31 013
7 2 10 9 90.0 1.76 0.18
7 3 10 9 90.0 1.85 0.19
7 4 10 10 10C.0 2.35 024
7 5 10 10 100.0 1.97 0.20
7 6 10 10 100.0 1.88 .19
7 7 10 10 100.0 1.93 .18
7 8 10 10 100.0 95.0 2.29 0.23 0.19 .03

* Growth calculated as total biomass divided by number initiated.




Table 2. Summary of Water Quality Observations for 10-Day Benthic Test with
Hyalella azteca, Red Dog mine Phase ll, Exponent

Control Minimum 6.7 21.4 7.7

Maximum 8.3 22.2 83
soooot | Mimmum 22 o > s
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Sbo0s | 0 24 o i3
S00005 | ' o v2s | es
spocoy | Minmum s = oz 53




Table 3. Total Sulfides Measurements for 10-Day Benthic Test with
Hyaleila azteca, Red Dog mine Phase H, Exponent

Control <0.05 <0.05 | <005 <0.05
SD0001 0.05 0.12 0.22 0.18
SD0002 <0.05 <006 | <0.05 <0.05
SD0003 <0.05 <0.05 <0.05 <0.08
SD0004 <0.05 <0.05 <0.05 <0.05
SD0005 <0.05 <0.05 <0.05 <0.05
SD0007 <0.05 <005 | <005 <0.05
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10 DAY SOLID PHASE TEST DATA SHEET 2 - FRESHWATER
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10 DAY SOLID PHASE TEST DATA SHEET 2 - FRESHWATER
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10 DAY SOLID PHASE TEST DATA SHEET 2 - FRESHWATER
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10 DAY SOLID PHASE TEST DATA SHEET 2 - FRESHWATER
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10 DAY SOLID PHASE TEST DATA SHEET 2 - FRESHWATER

CLIEN;— — PROJECT SPECHES MEC LABORATORY ﬁ;FwTGCBL
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Hyalella azteca Relerence Toxicant Control Chart:
96-Hour Survival

CV“/Q = 526
500 -
400 A +2 S0
Il /\
o, - . . _
53 300 A / \ /\ /\//.J +1 8D
£
S a0 A ¥ Maan
NS AASLN
100 & ~< g V -1 54
Q ' ; " v ; " ; v " . v v -2 5D
L ]
){9& <\\{}‘;‘)K§§5§ (\\d‘b@ QFQ’Q/Q}PG k@@'b K Qo‘b /‘P"b ,\\0@‘9 q?tb ré_)\() (}b@ q/d‘& & ’9& \@0 C}Qb “&‘Qk \6\0‘” ’\é&‘
*\\\N@QG%@@é‘\&\ﬁbﬁ&\\@\@)@)&}%C?'{LQQG“\@\
Test Dates
Dates Values Mean -1 S0 -2 S0 +1 50 +2 8D
11/13/02 100.4460 198.72458 94,1729 00000 303.26582 AQ7.8139
1217/02 326.0000 198.7245 94,1799 (Q.0000 303.2602 407.8139
02/06/03 217.1340 198.7245 94 1799 0.0000 303.2692 407.8139
03/17/03 110.9400 198.7245 241799 0.6000 303.2692 407.8139
04/02/03 95.2116 198.7245 84 1799 0.6000 303.26972 407.8139
05/28/03 301.7120 1896.7245 2841799 0.0000 303.2692 407 8139
CT/16/03 102.6800 188.7245 94,1799 0.0000 303.2692 407.8135
07/16/03 75.8030 1968.7245 94 1799 0.0600 303.2692 407.813%
Q827103 161.3200 198.7245 94,1799 00000 303.2697 407.8139
OB/27103 54.6880 198.7245 94.1799 0.0000 303.2692 407.8139
11/02/03 234.9696 198.7245 04 1799 (.0000 303.2692 407.8139
01/20/04 130.2640 188.7245 941799 0.0000 303.2692 407 8139
02/04/04 105.2500 198.7245 94,1798 0.0000 303.2692 407.8139
02/20/04, 3069640 198.7245 94.1793 0.0000 303.2692 407.8139
03/03/04. 198.2700 198.7245 94.1799 0.0000 303.2692 407.813%2
03/16/04 2447800 188.7245 94,1799 0.0000 303.2692 407.3133
04/20/04 235.1480 198.7245 94,1799 0.0000 303.2682 407.8139
06/04/04 4503920 198.7245 94,1799 0.000C 303.2682 407.8139
07/16/04 2104460 198.7245 94,1799 0.0000 303.2692 407.8139
G7/16/04 3108920 108.7245 94,1799 0.0000 303.2692 467.8139

* Vaiue within 95% Cl range at time of testing
Updated 8/12/04 BH




Acute Sedimeni Test-4-day Survival

Start Dale:  7/16/2004 16:05 Testi: CD30314.211 Sample W REF-Rel Toxicant
End Date: 7/20/2004 14:35 LabiD: CAMECW-MEC WESTON C: Sample Type: CUSO-Copper sulfate
Sample Date: Protocol: EPA 00-EPA Freshwater Sed Test Species: HA-Hyalella azteca
Comments:

Conc-ppb i 2 3

Control  0.8000 1.0000 0.9000
825 1.0000 10000 1.0000
125  1.0000 10000 1.0000
250 07000 08000  0.6000
500 02000 00000 0.0000
1000 0.1000 0.0000 0.0000

Transform: Untransformed 1-Taifed
Conc-ppb Mean N-Mean Mean Rin Max CV% N t-Stat  Critical MSD Mean N-Mean
Control 09333 1,0000 (.9333 05000 1.0000 6.186 3 0.9333 0.0000
625 10000 1.06714 1.0000 1.0000 1.0000 (.000 3 -1 156 2500 0.1443 1.0000 -0.0714
126 10000 10714 10000 1.0000  1.0000 Q.000 3 -1.155 2500 01443 10000 -0.0714
250 07000 07500 07000 08000 0.B000 14.286 3 4.041 2500 G443 07000 0.2500
500 0.0667 0.0714  0.0667 00000 0.2000 173.205 3 15.011 2500 (.1443 0.0657 0.9286
1000 00333 0.0357 00333 0.0000 0.1000 173.205 3 16.588 2500 01443 00333 0.9643
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Tesl indicates normal distribution {p > 0.91) 091731 0.858 0.70135 0425
Equality of variance cannot be confinmed
Hypothesis Test (14ail, 0.05) MOEC LOEC Chv TU MSDu  MSDp M5B MSE F-Prob df
Punnett's Test 125 250 176.777 0.14434 0.15465 0.62622 0.005 6.3E-10 5,12
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control  Chi-Sq  Critical P-value Mu Sigma lter
Skope 7.22675 220523 29045 11.549 0 1.81856 7.81472  0.61 249261 0.13837 5
Intercept -13.013 539065 23579 -2.4478
T8CRH 1.0
Point Probits  ppb  95% Fiduciat Limits ’
£COT 2674 148.15 66.8153 192.566 09
ECO5 3.355 184079 96.1863 223.553 08 -
EC10 3.718 206.669 126492 243.874 07 ]
EC16 3.964 223.457 151.256 260.004 E
EC20 4158 237.767 173.259 275.479 506
EC25 4.326 250771 193.286 291.473 505
EC40 4747 286783 24271 352513 &
ECS50 5.000 310.892 268.001 410.475 & 041
ECE0 5.253 337.029 290124 487531 034
ECTS 5,674 385427 32372 B63.557 02:
ECB0 5.842 406,508 336.766 752.895 -
EC85 6.036 43254 352.073 B73.717 0.1 4
EC90 6.282 467.675 371.698 1055.43 T Y/
ECOs 6.645 525069 401.923 1399.64 o an
EC99 7.326_652.406 463557 2386.16 K 0100 1000 10000
Dose ppb
Page 1 ToxCalc v5.0.23 Reviewed by, ____




Test: SED-Acute Sediment Test Test () 030314.211
Species. HA-Hyalelta azteca Protocol: EPA 00-EPA Freshwater Sediment
Sample ;. REF-Ref Toxicant Sample Type: CUSO-Copper sulfate
Start Date: 7/16/2004 16:06 End Date: 7/20/2004 14:38 Lab {D: CAMECW-MEC WESTON Carisbad
Total Tare
Pos{ 1 | Rep Group Day 0} Day 4] Day 7| Day 14 Day 21§ Day 281 Wgt(mg) Wai{mg) | Wot Count
i 3 Control 10 9 )
212 Conlrol 101 10
3 3 Control] 101 9
4 1 62.500 10 10
512 §2.500 10 10
613 62.500 101 10
7 1 125.000 10 10
8 2 125.000 10f 10
g 3 125.000 101 10
ol 250.000 6] 7
11 2 260,000 0] 8
121 3 250.000 10} 6
134 1 500.000 101 2
41 2 500.000 101 ©
151 3 500.000 16 O
16 ;1 1 1000.000 10 1
171 2 1600.000 10 O
181 3 1000.000 1wl o
Comments:
Page 1 ToxCale 5.0

Reviewed by:



“~ DAY SOLID PHASE TEST DATA SHEET 3 - REF TOX - FW

71152004 10 day hyalella RTSwuv

() cont net p

iVl f’a Gl
(nr'@n‘»u o ol«ybt B.1204 gH

{ulrrs 5T¢ ,

(0503 14.31]
SPECIES ACCLM.MDRY,
{ Hyalella azteca < 5%
PROJECT MEC JOR NO. PROJECT MANAGER MEC LABORATORY PROTOCOL
Exponent PP — B. Gardiner Carisbad Room 3
SURVIVAL & BEHAVIOR DATA
IGHSERVATIONS KEY B
¥ = normal D = digecloration FDATE MATE BTE ATE 2
LOE~ lose of cquiliboium Of = on bottom 7 N 0I—f
- gui - A\
2 et o kN E—— ma— i
CLIENT! MEG 10 LONC papf AL
Vaur | it MUSMBER “FOEAD | 085§ PALIVE | SDEAD | OBS | #WALIVE | #UEAD | DBS | $ALIVE | BDEAD | OBS |
X
1
\ 9 {lal
Ref Tox.- 0 /V
ool Al
coppeyx Wl’
Ref ., Tox. - 62 &
copper 7. i
eeb
Ref . Tox. - 196
copper ”b
Ref Tox. -
copper <50 b
re
Ref . Tox. -
copper
I 18
Ret. Tox. - \ 1O 0
1000 mgrnf 3 01 41—
coppex “,:b S

F:ﬂ"i I [4 (}u--fl'g

Page 1




10 DAY SOLID PHASE TEST DATA SHEET 2 - REF TOX WQ - FRESHWATER

COOHY. A
PROJEGT SFEGIES WEC LABORATORY [FRGTOCOL
Exponent net 0og Mine Shass IT Sasplaing Progran Hyalella azteca Carlsbad Room 3
MEC JOB NUMBER PROJECT MANAGER TEET START DATE TiNE TEET END BATE TE 1
B. Gardiner 16Tulod L0854 287ulos l41¢ &
WATER QUATITY DATA
TEWE (C] TORrsiem) | [OD (maiL) TRRDIALK.  JDLTNWAT.BATGH  |TEWMEREGH — [REFERENCE TOX, MATERIAL REFERENGCE TOXIGANT  JLOT NG, TENRTCR
2341 jvary < 50%] > 3.4 |vary < 5o0¥ a aopper chleride copper
CONCENTRATION f+ 300 TEWF, CONDUCTIMTY pH HARNESS ALKAUNITY FEEDING
CLIENTHEC 1D vt units DAY REP meRl] gl et unit [ Techn,| my CaCO] Techn ] my Tacdih TRGHNICIAN il pn
0 [aflag {L]211]9]0.9] €178 0l
1 1
2 2
Ref.Tox.-copper| 250 megfd] 3 3 ,
tre -
o8 6 |22315 2192
4 2
3
———
EE AN AN ES: "
1 i
2 2
Ref.Tox, ~copper| 500 ngéls 3 3
b
*"’ ol {bluA|5loa g 82 28
4 2
3
0 | AL T, 5% L 1213|909 3 g o
1 1
2 2
Ref, Tox. ~copper] 10060 .m#-b 3 2
f;ﬂ "
1 16064 | w224 5102218 181 o
4 2
3

7/15/2004 10 day hyalella RTWQ

D WP o WAL

Page 2



10 DAY SOLID PHASE TEST DATA SHEET 2 - REF TOX WQ - FRESHWATER

CoTO3M21 Iq3Zmi Cudoy /20000 MW TS
PROJEET ECIES WG LABGRATORT FROTOCOL
Exponent 224 Dug Mine Phase IT Sampleiny Progrem Hyalella azteca Carlsbad Room 3
MEC JOB NUMBER PROJEGT MANAGER TEST START DATE 175 TEST END BATE TINE -
3. Gardiner 167104 05 & 20Ju04 43S

WATER QUALITY DATA

TEMP () Torpsem; | 0C (mglt RARDIALK,  JDLTR.WAT.BATCH WP RECE  [REFERENCE TOX. MATERUAL REFEREWGE TORCANT | JLOT HO. $6.41R LC5D
2341 |vary < 50%| » 3.4 lvary < 30% 0 copper chloeride copper
CONCENTRATION t.o, FENP, SONDUCTIVITY pH HABNESS ALKALINTY FEEDING
oAy HEF
CLIBNT! MEC value | units mgd.  meter ‘c meter|  uSfom | meter unit  fTechs.img CalQaNd Tachn] my CacM TECHAIGIAN am e
i
All 2 2 f\ cé“ .

4 1

2 5

Ref.Tox.-copper 0 warh 3 3

l,
" " 680l blzo| Blonl | 62 Z

4 2
3
0 1M 6147 ] (2] 9/018 12 (39 Qs
1 1
2 2
ref.Tox.-copper| 62.5 wmerh| 3 3

Ve
¥ 2 16190 L 1228 1S eaz s | 62 >

4 2
0 MG 48] blatl o 0.4 Yo qu
1 1
2 2
3 3

Ref.Tox.-copper] 125 mg;&

X

7/1812604 10 day hyslella RTWO Page



/ Aquatic Indicators, Inc.
PO, Box 632 + St. Augustine, FL 32085.0632 « (904) 8292780

= \\

" Date 0;2/4[.&%

Species:
1. H a=tecea

Total Supplied:
1. /200

2.
3.

Brood Description:

1. £.P4 .
2.

3.
Age:
1. 7 a/cty.f
2.
3.

Environmental Feeding: Zooplankion Photo:
Regime Artemia NH

w ‘,a;{ o A AT

pH: 50 Temp: 25°C Salinity:

Comments: /

A

w O

O L



o

\
!

saorasete . JINEN  GRGANISM RECEIPT LOG
Date: Time: MEC Batch No.
Yhislert fors” AT 4wy
Organism: Source:
ABTECA A‘QMA» | ffmauwk,j
Address: invoice Afttached
Yes 0’
Samp @
Phone: Contact:
No. Ordered: No. Received: Source Batch:
[ 600 LEOO 7/ oy
Condition of Organisms: Approximate Size or Age:
| Cooo D 7 Pavs
Shipper: F” B of L {Tracking No.)
Ep o Ex (199 ST Yy
Condition of Container: Received By:
(oo D N,

Confirmation of 1D of Organism:

Technician {Initials}:

ves
Notes:
pH Temp. D.O. %@m Technician
(Units) C) (% Sat) (inchude Units) (initials)
%5 B0 280 052 T3

Notes:




CHAIN OF CUSTODY RECORD/SAMPLE ANALYSIS REQUEST FORM Page | of Z—

(Name and Nurber) Reg, Domg Mires Prane o Stmagang Prvegymm (%601997.001)
Exponent Contact._Stott” Shoek, Office; BE. Sampiers 557‘7%5; PPQL!’?’B Hﬂ@g%@t N‘\Pﬂ’%ﬁ( S ﬁ?ﬁg;? 5:;?@893
ship to: MEL Anabhcal Syeme, Tine .  Anaiyses| Requemd e & BostonMA
2427 ﬁmp&i&%u@ R 3 T s {781 45006
Cartigea Cor_ 9758 T Pl | Bk
Lab Contact/Phone: By iam Hestlen ; To0 421 - 0%\ § (2 % % Wg'ss{igz’g?gﬂ?ag’%
£ G | (301) 577-7830
Sample No. Tag No. Date | Time | Matrix g §_ w < Remarks
SO0OD 6%  lbfaslstl 2o | <P |/ Lo} 4
65323 ' / 2604
65324 / 3e44
5235 | v v v/ 4o &
S0 65329 |6flof] 1125 / 54
65%40 | | / Zeh4
L5341 YV, 3644
v 05376 | v | « v 444
SpopsZ 65248 [1/zfod] 10d% / \of 4
b934a | | v 24
e300 Y 3014
Vv ©536% | ¥ v v 4of4
SDo00Yt 65573 |7[2{ot] 1530 / L4
65%74 / 2ol
65280 4 %4
v ps2¥l | v | ¥ v 4ofa
SD000% £5%9% | 1[2[oH s % {ef,4
L5293 | | 7 244
b 52a% % / 2ol 4
N é 63915 W “/ ~ 3/ 4,92 4’
gggﬁf GW - Groundwater  SL- Soil  SD - Sediment  SW - Surface water Priority: E{ :
Normal i:i Rush Rush time period
OTHER - Please identify codes
'32§;pp86 D FedEX/UPS D Courier  Qther NWW% P“VCW S;g}dlgoer;:ggpgamples Custody Seal intact D Yes 3 No D_,None
Relinquished by: ,,;‘%—»s A i m,; Date/Time:” | - {”:?f’ 7 ?%{:5 Received by: 3’5“"5( '%}*%3& = 4{* i f’%ré*}*; 4 ;;;33?*"? Date/Time: %(7 ?“Q Y4 e [y
24 Signatura} i Kignaturd}
Relinquished by: ? e ' Date/Time; Received by: - § F Date/Time:
e (Signature]

Distribution: White and Yellow Copies - Accompany Shipment; Pink Copy - Project File



EnviroMatrix | | Analytical, Inc.

27 July 2004

MEC Analytical Systems EMA Log #: 0407183
Attn: Brian Hester

2433 Impala Drive

Carisbad, CA 92008-1514

Project Name: Exponent Red Dog Mine

Enclosed are the results of analyses for samples received by the laboratory on 07/19/04 09:22. Samples were
analyzed pursuant to client request utilizing EPA or other ELAP approved methodologies. I certify that this
data is in compliance both technically and for completeness.

-,

.E.«“/ﬂ b
A

Dan Verdon
Laboratory Director

CA ELAP Certification # 1931

4340 Viewridge Avenue, Suite A » San Diego, California 92123 » (858) 560-T717 » Fax (858) 360-7763
Analytical Chemistry Laboratory




Client Name: MEC Analytical Systems
Project Name:  Exponent Red Bog Mine

EMA Log #: 0407183

ANALYTICAL REPORT FOR SAMPLES

Sample 1D

Laboratory ID

Matrix

Date Sampled

{rate Received

OV 601
OV 062
OV (03
OV 004
OV (03
Qv 007
OV Contro!
PW 001
PW 002
PW 003
PW 004
PW Control

0407 183-01
0407183-02
Q407183-03
040718304
0407183-05
0407183.06
0407183-07
040718308
0407183-09
0407183-10
0407183-11
0407183-12

The results in this report apply to the samples analvzed in aceordance with the chain of

custody document. This analytical report must be reproduced in jis entirety.

EanviroMatrix @ Analytical, Ing.

Liguid
Liquid
Liquid
Liguid
Liquid
Liquid
Ligud
Fiquid
Liguid
{iquid
Liquid
Liquid

07/16/04 11:405
07/16/04 11:00
07/16/04 11:15
07/16/04 11:30
07/16/04 12:30
07/16/04 12:45
07/16/04 10:50
O7/16/04 12:05
07/16/04 14:30
07/16/04 14:30
O7/16/04 14:20
07/16/04 12:05

G07/19/04 05:22
07/19/04 09:22
07/19/04 09:22
07/19/04 09:22
07/19/04 09:22
07/19/64 09:22
(7/19/04 69:22
G7/19/04 05:22
07/19/04 09:22
O7/19/04 69:22
07/19/434 09:22
(7719/04 09:22

Page 2 of 6




Client Name: MEC Analytical Systems
Project Name:  Exponent Red Dog Mine

EMA Log #: 0407183

Cenventional Chemistry Parameters by Standard/EPA Methods

Reporting
Analyte Result Limit Units Dilution  Baich Prepared Analyzed Method Nates
OV 001 (0407183-01) Liquid  Sampled: 07/16/04 11:05 Received: 07/19/04 09:22
Total Sulfide 0.08 6.05 g/l ! 4072016 (0723/04 G7/23/04  SMA4300S D
OV 002 (6407183-02) Liquid  Sampled: 07/16/04 11:00 Received: 07/19/04 09:22
Total Suifide ND 0.05 mg/l ] 472616 012304 07/23/04  SMASOCS D
OV 003 (0407183-03) Liquid Sampled: 07/16/04 11:15 Received: 07/19/04 09:22
Total Sulfide NB 0.05 mg/t i 4072616 O123/04 (7723404 SM4ASBOSD
OV 004 (0407183-04) Liquid  Sampled: 07/16/04 11:30 Received: 07/19/04 09:22
Total Sulfide ND 6.05 mgfl I 4072616 07/23/04 07/23/04  SMAS00S D
OV 005 (0407183-05) Liquid  Sampled: 07/16/04 12:30 Received: 07/19/04 09:22
Total Sulfide ND (.05 mg/l I 4072616 0723104 O7/23/04  SM4300S5 D
OV 007 (0407183-06) Liquid  Sampled: 07/16/04 12:45 Received: 07/19/04 09:22
Total Sulfide ND (.03 mg/l i 4072616 07/23/04 G7/23/64 SM4300SD
OV Contrel (0407183-07) Liguid Sampled: 07/16/04 10:50 Received: 07/19/04 09:22
Total Sulfide ND 6.05 g/l 1 4072616 07/23/04 07/23/04  SM45068D
PW 001 (0407183-08) Liquid  Sampled: 07/16/04 12:05 Received: 07/19/04 09:22
Total Suifide 0.19 0.05 mg/l 1 4072616 07/23/04 07723404 SM4S00SD
PW 002 (0407183-09) Liquid  Sampled: 07/16/04 14:30 Received: 07/19/04 09:22
Total Sulfide NIy (.03 mg/l H 40672616 07/23/04 07/23/G4  SM450085 D

The results in this report apply 1o the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in ity entirety.

EnvireMatrix % Analytical, Ine.

Page 3 of &




Client Name: MEC Analytical Systems EMA Log #: 0407183

Project Name:  Exponent Red Dog Mine

Conventional Chemistry Parameters by Standard/EPA Methods

Reporting
Analyte Result dmit ¢ Units Dilution  Batch Prepared  Analyzed  Method Notes
PW 003 (0407183-10) Liquid Sampled: 07/16/04 14:30 Received: 07/19/04 09:22
Total Sulfide ND (.05 mg/l 1 4072616 0723/04 QI/23/04  SMAS0GS D
PW 004 (0407183-11) Liquid  Sampled: 07/16/04 14:30 Received: 07/19/04 09:22
Total Sulfide ND 0.05 mg/t i 4072016 G7/23/04 07/23/04  SMA4500S D
PW Contrel (6407183-12) Liquid  Sampled: 07/16/04 12:05 Received: 07/19/04 09:22
Total Sulfide ND 0.05 mg/] 1 4072616 07/23/04 07/23/04  SM45065D

The resulis in this report apply to the sitmples analyzed in accordance with the chain af
custody document. This analytical report must be reproduced in its entivery.

EnviroMatrix M Analytical, Inc.

Page 4 of 6




. EMAeroyo—83
A€ 2433 Impaa Drive - Carlsbad, CA 92008 « {760} 531-8081, FAX 931-1580 CHAIN OF CUSTODY
[ 98 Main Street, Suite #4285 - Tiburon, CA 94920 « {415} 435-1847, FAX 435-0479 No 5 7 g 1 .
ANALYTICAL SYSTEMS, INe, [0 875 Hegenberger Rd., Ste. 200 - Cakland, CA 84621 + (510) 632-8990, FAX 532-0714 TR % KR
= 01 152 Sunset View Lana » Sequim, WA 08382 - (360) 582-1758, FAX 582-1679 o o
. DATE PAGE OF
PEOJECT NAME/SURVEY/PROJECT NUMBE
EP Y/:’aﬂénfﬂ/ erd( 'Dﬁ-? 1 «']ﬂp ANALYSIS/TEST REQUESTED FOR MEC USE ONLY
f v
PROJECT MANAGER N
Bei 4, Hesfer o "
COMPANY w
e
Mey 2., 4
ADDRESS S N
£ o SAMPLE
PHONE/FAX é g 'f;ii TEMP,
55 /w PRESERVED HOW/ [UPON
SAMPLE 1D, DATE TIME MATRIX | iNimIALs | < © COMMENTS RECEIPT  |MECLABID
/
" ov_ oot VG A Co X< Mol ot
2l Ov 00l Ly | \
2 oy 003 is \
v Qv 004 130 |
51 Ov_005 1230 |
¢l 6v 007 g s \
7| Ov_ Corbul /S0
gl P/ 0oy }20S
«f U Qdv 430
o W o [£30
W P opd [430
™ Ft‘} Contcd | { [2os v o v
SPECIAL INSTRUCTIONS/COMMENTS:
?/t... i 604; :
SHIPPING: SAMPLE CONDITION UPON RECEIPT (FOR MEC USE ONLY):
Shipping VIA: Adrbill No:
1 INQUISHED BY RECEIVED BY RELINQUISHED BY RECEIVED BY RELINQUISHED BY RECEIVED BY
0 %fz, P
Signatur S ) Signalure Signat Sigr
gg f;re ‘- L - J E M A ignatire nature Signature
# et Firm F Firmn 3
"’7‘[6 .8 ‘{ eq LL e IQ"‘ 24 ":/ ezl e ki Firm
Date Timd DaterTime DateyTime Gate/Time Date/Time Date/Timg
WHITE - retur to originalor + YELLOW - lab - PINK - retained by orginator




EnviroMatrix

/ | Analytical, Inc.
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28 July 2004

MEC Analytical Systems EMA Log #: 0407219
Attn: Brian Hester

2433 Impala Drive

Carlsbad, CA 92008-1514

Project Name: Exponent- Red Dog Mine

Enclosed are the results of analyses for samples received by the laboratory on 07/22/04 10:05. Samples were
analyzed pursuant to client request utilizing EPA or other ELAP approved methodologies. 1 certify that this
data is in compliance both technically and for completeness.

TN L Qg
e N\ ]

Dan Verdon
Laboratory Director

CA ELAP Certification #: 1931

4340 Viewridge Avenue, Suite A * San Diego, California 92123 » (§58) 560-7717 « Fax {B38) 560-7763
Analytical Chemistry Laboratory




Client Name: MEC Analytical Systems
Project Name:

Exponent- Red Dog Mine

EMA Log #: 0407219

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received
0072 PW (407219-01 Liquid 07721404 12:35 (G7/22/04 14105
Control PW 0407219.02 Liguid 07/21/04 11:58 07/22/04 10:05
007 OV 040721903 Liguid 021404 1330 07/22/04 1005
G901 PW 04077219-04 Liguid 07/21/04 11:57 07/22/04 10:05
003 OV 040721905 Liguid 07/21/064 11:35 07/22/04 10:05
Control OV 0407219-06 Liguid U7/2104 11:08 07/22/64 1G:03
061 OV 040721907 Liquid 07721704 11:00 07/22/04 10:05
004 OV 040721908 Liquid 07/21/04 11:50 07/22/04 10:05
003 PW 0407219-09 Liquid 07/21/04 12:37 07/22/04 10:05
002 Oy 046721910 Liguid G7/21/64 11:36 07/22/04 10:05
064 PW 0407219.11 Liguid 07/21/04 13:10 (47/22/04 10:05
005 PW 0407219-12 Liquid 0721764 13:12 07/22/04 10:05
07 PW 04407219-13 Ligud 67/21/04 14:35 O7/22/04 14105
005 OV 04072719-14 Ligquid 07/21/04 13:15 87/22/04 10:05

The results in this repert apply 1o the samples analyzed in accordance with the chain af

custody document. This anabitical report must be reproduced in its entirety,

EnviroMatrix Analytical, Inc.

Page 2 of 6




Chient Name: MEC Analytical Systems
Project Name:  Exponent- Red Dog Mine

EMA Log #: 0407219

Conventional Chemistry Parameters by Standard/EPA Methods

Reporting )
Analyte Result Limit Units  Dilution  Bawch  Prepared  Analyzed  Method Notes
002 PW (0407219-01) Liguid Sampled: 07/21/04 12:35 Received: 07/22/04 10:05
Total Sulfide ND 6.05 g/t 1 4072706 02704 OM27/04  SM4SOOSD
Control PW (0407219-02) Liquid Sampled: 07/21/04 11:55 Received: §7/22/04 10:03
Total Sulfide ND 0.03 mig/l 1 4372706 07/27/04 OH2T04 SMASOSD
007 OV (0407219-03) Liguid Sampled: 07/21/04 13:30 Received: 07/22/04 10:05
Total Suifide ND 0.03 g/t ! 4072706 G7/27/04 G7/27/04  SM4300 5D
001 PW (0407219-04) Liguid Sampled: 07/21/04 11:57 Received: 07/22/04 10:03
Total Suifide 0.60 0.05 gt 1 40727066 012704 GH2704  SM4ASGO S D
003 OV (0407219-08) Liquid Sampled: 07/21/04 11:35 Received: 07/22/04 10:05
Total Sulfide ND 0.08 mg/l 1 4072706 ON2TI04 OF27/64  SMAS0S D
Control OV (0407219-06) Liquid Sampled: 07/21/04 11:05 Received: 07/22/04 10:05
Total Sulfide ND (.05 mg/l i 4672706 012ZH04 07/27/04  SM4506 S D
601 OV (0407219-07) Liquid Sampled: 07/21/04 11:00 Received: 07/22/04 10:05
Total Sulfide 0.12 0.05 g/l { 4072706 GT27/04 07/27/04  SM4500SD
0044 OV (0407219-08) Liquid  Sampled: (7/21/04 11:50 Received: 07/22/04 10:05
Total Suifide ND 0.05 mg/l i 4072706 GH2T04 07/27/04 SM4S00S D
003 PW (0407219-09) Liquid Sampled: 07/21/04 12:37 Received: 07/22/04 10:05
Total Sulfide ND (.05 mg/l 1 4072706 G704 07/27/04  SMAS0O S D

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical veport must be reproduced in its entirely.

EnviroMatrix

Analytical, Inc.

Page3 of6




Client Name: MEC Analytical Systems
Prepect Name:  Exponent- Red Dog Mine

EMA Log #: 0407219

Conventional Chemistry Parameters by Standard/EPA Methods

Reporting

Analvtg Result Azt Units Diution  Baich Prepared Analyzed Method Notes
002 OV (0407219-10) Liquid  Sampled: 07/21/04 11:30 Received: 07/22/04 10:058

Total Suifide ND 0.05 mglt i 4072706 GU27/04  0727/04  SM4SN0O S D
004 PW (6407219-11) Liquid  Sampled: 07/21/04 13:10 Received: 07/22/04 10:05

Total Sulfide ND 0.03 mg/l 1 4072706 02704 0327104 SMASDOS D
005 PW (0407219-12) Liquid  Sampled: 07/21/04 13:12 Received: 07/22/04 10:05

Total Sulfide NI .05 mg/l 1 4072706 07027704 (F7/27/04  SM43008 D
007 PW (0407219-13) Liguid Sampled: 07/21/04 14:35 Received: 07/22/04 10:05

Totat Sulfide ND 0.05 mgh i 4072706 G4 0742704 SM4500S D
G05 OV (0467219-14) Lignid Sampled: 07/21/04 13:15 Received: §7/22/04 10:05

Total Sulfide ND 045 mg/l i 4072706 GU2T/04 07/27/04  SM4300SD

The results in this report appty 1o the samples analyzed in accordance with the chain of
custody document, This analytical report must be reproduced in s entirety.

£

EnviroMatrix

M. ] Analytical, Inc.

Page 4 of 6




Client Name: MEC Analytical Systems
Project Name: Exponent- Red Dog Mine

EMA Log #: 0407219

Conventional Chemistry Parameters by Standard/EPA Methods - Quality Control

Reporting Spike Source %REC RFD

Analyte Result Limit Units Level Resuli  %REC  Limdts RPD Limnit Notes
Batch 4072706

Blank (4072766-BLK1) _ Prepated & Analyzed: 07/27/04

Total Sulfide ND (.05 mgfl

LCS (4072706-BS1)  Prepared & Analyzed: 07/27/04

Total Sulfide 0.19 0.05 mgi 0.200 95 &0-120

LCS Dup (4072706-BSDI) Prepared & Analyzed: 07/27/04

Total Sulfide 021 (05 mig/t 0.200 1035 80-120 10 20

Duplicate (4072706-DUP1) .. Source: 040721903 Prepared & Analyzed: 07/27/04 e
Total Sulfide ND 0.05 mg/l Ni 20

Matrix Spike (4072706-M51) _Source: 0407219-04  Prepared & Analyzed: 0727/04

Total Sulfide 1.44 0.25 g/l 1.00 0.60 84 30120

Matrix Spike Dup (4072766-MSD1) Source: 0407219-04 Prepared & Analyzed: 07/27/04
Total Sulfide 1,74 0.23 mygfl 1.00 G.60 114 80-120 19 20

The results in this report apply io the samples analvzed in accordance with the chain of
custody documens. This analytical report must be reproduced in its entirety.

EnviroMatrix @ Analytical, Iac.

Page S of 6




GHOFR G, B»<" 2433 impala Drive » Garisbad, GA 92008 « (760) 931-8081, FAX 931-1580 CHAIN OF CUSTODY
0 98 Main Street, Suite #428 « Tiburon, GA 94920 - (415) 435-1847, FAX 435-0479 Ne . 6819
ANALYTICAL SvsrEMs, me, O 675 Hegerberger Rd., Ste. 200 -~ Qakland, CA 94621 + {510) 632-8990, FAX 632-0714 T e
g ; - Sequi . ) .
& = O 152 Sunset View Lane - Sequim, WA 88382 - (360) 582-1758, FAX 582-1679 BATE -i e DA PAGE ‘\ oF k
PROJECT NAME/SURVEY/PROJECT NUMBER
ExPorrEny - RED DCG natNE ANALYSIS/TEST REQUESTED FOR MEC USE ONLY
PROJECT MANAGER -
2.t AN Hes TER Ll
COMPANY VI I
MEC -~ wESTON £, 13
ADDRESS o5 i a
SAME  AS ABIVE £z 1, SAMPLE
PHONE/FAX ' it Faff TEMP.
it t =z 1 ¥
=5 |k PRESERVED HOW/ |[UPON
SAMPLE LD. DATE TIME MATRIX | mimiaLs 1 £C |k COMMENTS RECEIPY  |MECLABID
002 Pw Aot | 1235 (Lpund | TS | | [NeOZn Aeende
Condvil PN/ 1155 /
Qo1 oV 1330 i
ool Pw us7 /
03 o0V 1135 I
Conbol OV 1105 [
ool oV e [
004 oV |50 [
o3 ¥ 1237 /
ooz OV [{30 !
ooq _Pw ENS !
005 P (302, i
o071 B [ 435 ‘ !
0% oV [3is W | y
SPECIAL INSTRUCTIONS/COMMENTS;
E 3 |
v BT
SHIPPING: 7 SAMPLE CONDITION UPON RECEIPT (FOR MEC USE ONLY):
Shipping ViA: Airbil! No: ™ RN
RELINQUIS RECEIVED BY RELINQUISHED BY m%w RELINQUISHED BY RECEIVED BY
4 ",
W/M Signaturg Signatura

HUEC-Weshn | Erih | ema

T fern Firrm, wm oy £ i i b
2.22.0% 1005 | =220 .l,0Y 2z Juluoy_ RS\ Tz z/oH ] )

Data/ time Oate/ Time N Daie/Time i Date/Tima ¥ Date/Time Date/Time

VWHITE - return o odiginator = YELLOW-lab + PINK - retained by originator




EnviroMatrix | Analytical, Inc.

03 August 2004

MEC Analytical Systems EMA Log #: 0407290
Atin: Brian Hester

2433 Impala Drive

Carlsbad, CA 92008-1514

Project Name: Exponent-Red Dog Mine

Enclosed are the results of analyses for samples received by the laboratory on 07/29/04 17:00. Samples were
analyzed pursuant to client request utilizing EPA or other ELAP approved methodologies. I certify that this
data is in compliance both technically and for completeness.

'f,’*’ /
\ é‘nw 3 %‘E\J'”ﬂ f‘““x_w ‘

Dan Verdon
Laboratory Director

CA ELAP Certification #: 193]

4340 Viewridge Avenue, Suite A » San Diego, California 92123 » (858) 560-7717 » Fax (858) 560-7763
Analytical Chemistry Laboratory




Project Name:

Client Name: MEC Analytical Systems

Exponent-Red Dog Mine

EMA Log #: 6407290

ANALYTICAL REPORT FOR SAMPLES

Sample 1D

Laberatory D

Matrix

Date Sampled

Bate Received

SDOGO1-GV
SDO0O2-OV
SDG003-0V
SDOGK4-OV
SDO00S-OV
SDOCOT-OV
SDO0G1-PW
SDO002-PW
SDOGO3-PW
SDO004.PW
SDBO0s-PW
SDOOGT-PW
-0V

0-PW

6407250-01
0407290-02
0407290-03
G6407290-04
0407290-05
D467290-06
G407290-07
0407290-08
0407290-09
0407290-10
0407290-11
04177290-12
(0407250-13
0407290-14

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical repor must be reproduced in its entirery.

EnviroMatrix @ Analytical, Inc.

Liquid
Liquid
fiquid
Liquid
Liquid
Liquid
Liguid
Liguid
Liquid
Liguid
Liquid
Liquid
Liguid
Liguid

G1/27/04 17:.40
OF27/04 17:40
07727/04 17:40
0727704 17:40
&F27/G4 17:40
07/27/04 1740
07/27/04 17:40
€7/27/04 17:40
07/27/04 1740
07/27/04 17:40
07/27/04 17:40
07/27/04 1740
07/27/04 17:40
07/27/64 17.40

0772944 17:00
07/25/04 1700
Q729704 17.00
(7/29/04 Y 7:00
(07/29/64 17:.00
07/25/04 17:00
07/29/04 Y7:00
07729164 17.00
07/29/04 17:00
§7/29/04 17:00
07/29/04 17:00
07/29/04 1700
47/29/04 17.60
07/29/04 17:00

Page 2 of 6




Chient Name: MEC Analytical Systems
Project Name:  Exponent-Red Dog Mine

EMA Log #:

04407250

Conventional Chemistry Parameters by Standard/EPA Methods

Reporting

Analyte Resul: Limit Units Dilutien  Batch Prepared  Analyzed  Method Notes
SD06G1-OV (0407290-01) Liquid Sampled: 07/27/04 17:40 Received: 07/29/04 17:60

Total Suoifide 8.22 0.05 mg/l 1 4080228 08/02/04  08/02/04 SMAS00SD
SD0002-0V (0407290-02) Liquid  Sampled: 07/27/04 17:40 Received: §7/29/04 17:00

Total Sulfide ND 0.05 mg/l 1 4080228 080204 8/02/04  SM43008 D
SDOG03-0V (0407290-03) Liquid  Sampled: 07/27/04 17:40 Received: 07/29/04 17:00

Total Sulfide ND 0.05 g/l 1 4080228 0BAD2/04 O8/02/04  SM4500 S D
SDOO04-0V (0407290-04) Liquid  Sampled: 07/27/04 17:40 Received: 07/29/04 17:00

Total Sulfide N 0.05 mg/l H 40680228 08/02/04 08/62/04  SM4300 5D
SDO0G5-OV (0407290-05) Ligquid  Sampled: 07/27/04 17:40 Received: 07/29/04 17:00

Total Sulfide ND 0.65 mig/t 1 4080228  08/02/04 GBA2/G4 SM4500 S I
SDU00T-0OV (04067290-06) Lignid  Sampled: 07/27/04 17:40 Received: 07/29/04 17:00

Total Sulfide ND 0.05 mg/l i 4080228 08/02/04 a8/02404  SM4S0GS D
SDACOT-PW (0407290-07) Liquid Sampled: 07/27/04 17:40 Received: 07/29/04 17:00

Total Sulfide ND .05 mg/t 1 4086228 GB/02/04 a8/02/04  SM4SG0 S D
SDO002-PW (0407290-08) Liquid  Sampled: 07/27/04 17:40 Received: 07/29/04 17:00

Total Sulfide ND 0.05 mg!] 1 4080228 08/02/04 08/02/04  SM4S00S D
SDO0O3-PW (0407290-09) Liguid  Sampled: 07/27/04 17:40 Received: 07/29/04 17:00

Total Sulfide ND 0.05 mg/] 1 4080228 08/02/04 G8/0244  SM45006 8 D

The results in this report apply to the samples aralyzed in accordance with the chain af
custody document. This analytical report must be reproduced in its entirety.
EnviroMatrix Analytical, Inc.
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Client Name: MEC Analytical Systems
Project Name:  Bxponent-Red Dog Mine

EMA Log #: 0407290

Conventional Chemistry Parameters by Standard/EPA Methods

OTHDE

Re;
Anpalyte Result 'gjnnii Units Dilution  Bawch  Prepared  Amalyzed  Method Notes
SDO004-PW (0407290-10) Liquid Sampled: 07/27/64 17:40 Received: 07/29/04 17:00
Total Sulfide ND 0.03 mg/l 1 4080228 0B/02/04  08/02/44 SM4500S D
SDO06S-PW (0407290-11) Liquid  Sampled: 07/27/64 17:40 Received: 07/29/04 17:00
Total Sulfide ND 0.65 mg/t 1 4080228 08/02/44 GRA2/G4 SM450GS D
SDO007-FPW (0407290-12) Liquid  Sampled: 07/27/04 17:40  Received: 07/29/04 17:00
Total Suifide NI .05 mg/l i 4080228 08/02/04 (08/02/04  SM43008D
0-OV (0407290-13) Liquid  Sampled: 07/27/04 17:40 Received: 07/29/04 17:00
Total Sulfide ND 0.05 mg/l 1 4080228 08/G2/04 0802/064 SM45008D
0-PW (0407290-14) Liquid  Sampled: 07/27/04 17:40 Received: 07/29/04 17:00
Total Sulfide ND 0.05 mg/'} 1 4080228 GRAO2/04 OB/02/04  SM43500S D

The results in this report apply o the samples analyzed in accordance w.
eustody docwment. This analvtical report must be reproduced in iis entir

EnviroMatrix

ith the chain of
ery.

Analytical, Inc.
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Table 3. Total Sulfides Measurements for 10-Day Benthic Test with

Hyalella azteca, Red Dog mine Phase I, Exponent
=

ntro <005 | <0.05 | <0.05 <005 <005
SDO0O 0.12 0.22 0.19 0.60 <{).05
SDOD02 <(.05 <0.05 | <005 | <0.05 <(.05 <0.05
SD0003 <{).05 <005 | <0.05 | <0.05 | <0.05 <(.05
sSDo0o4 <{0.05 <005 | <0056 | <0.05 | <0.05 <(.05
SDO005 <0.05 <0.05 <0.05 <(.05 <0.05 <(.05
SDO00T7 <0.05 <(.05 | <0.05 | <0.05 <0.05 <0.05
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[ Suwrr oo ]

Jane Sexton A —

From: Scott S. Shock

Sent: Tuesday, November 23, 2004 12:19 PM

To: Jane Sexton

Cc: Scott Becker

Subject: FW: Additional information for Red Dog QA review

Jane, is this something you would like to add to the Red Dog toxicity testing review.

Scott

From: Gardiner, William [mailto:Bill. Gardiner@WestonSolutions.com]
Sent: Tuesday, November 23, 2004 11:57 AM

To: ssshock@exponent.com

Subject: Additional information for Red Dog QA review

Scott,

Quite some time ago, Jane had asked me for some additional information for a QA review of the Red
Dog Mine testing we had performed in September. I have that information, and I guess { thought I had
sent it already, but apparently I did not. Se, here is information on sand source, porewater salinity, and
hardness/alkalinity.

The control sediment was #16 silica sand from Oglebay Norton Industrial Sands.

Day 10 porewater salinity was measured and the values are in the attached Excel files. I believe Jane
only needed Day 10 salinities. I'l send the raw data sheets that have this data, although, I think you
should already have them.

Water hardness and alkalinity were measured on Day 0 only and were:

Hardness: 88

Alkalinity: 92

My apologies for the delay.

Bill

1/3172005




Porewater Salinity on Day 10, Hyalella Acute Test, Red Dog Mine

Control o 0.18
500001 0 0.3
SDO002 1 0.41
SB0003 0 0.34
SDo0o4 0 0.24
SDO005 0 0.19
SDO007 0 0.38






